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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: PHUONG TRiINH MAT PHANG

@ LY THUYET.

I. VECTO PHAP TUYEN VA CAP VEC-TO CHI PHUONG CUA MAT PHANG.
1. Dinh nghia.

Cho mit phang (a) .
Néu vec-to 7i khac 0 va co gia vudng goc voi (a) thi 7 duoc goi 1a vec-to phap tuyén cua
().

/ Y

/ m

/

—

Néu hai vec-to @ va b khong cting phuong, c6 gia song song hoic nim trong (a) thi @, b

duge goi 1a cdp vec-to chi phwong cua (a).

2. Cha y.
Néu 7i 12 mot vec-to phéap tuyén clia mat phang (o) thi kii § T
(k#0) cling 1a mot vec-to phap tuyén ctia mit phang (a). III,- i—I k{?.r
Mot mat phing hoan toan dugc xac dinh khi biét mot diém f-“ et I

va mot vec-to phap tuyén hodc mét diém va mot cap vec-to
chi phuong ciia mat phang do.

II. XAC PINH VEC-TO PHAP TUYEN CUA MAT PHANG KHI BIET MQT CAP VEC-TO CHI

PHUONG

1. Pinh Iy.

Trong khong gian Oxyz , néu mit phang (@) nhan hai vec-to d@ =(a;;a,34;), b= (b;;b,3b,) 1am
cdp vec-to chi phuong thi (&) nhan vec-to 7 =(a,b, —asb,;a;b, —ab;;a,b, —a,b) 1am vec-to

phap tuyén.
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2. Chuy.
Vec-to 7 =(a,b, —a,b,;a,b, — aby;ab, —a,b,) duge goi 14 tich cé hudng ciia hai vec-to
a=(a;ay;a;), b= (b;b,3b,). Tich c6 hudng cua hai vec-to @ va b, ki hiéu [El,lﬂ.

a, d;

a
2 \
. Tuong tu, =a,b,—ab, va

L

Biéu thic ab, —a,b, thuong dugc ki hidu

h, b3
a; q

by b

a, a,

b2 b3

a; a

b3 bl

a, a,

bl b2

b

b

=a;b, —a,b;. Nhu vay: [Zz,l;] = (

Hai vec-to @ va b cung phuong < [5,5} =0.
III. PHUONG TRINH TONG QUAT CUA MAT PHANG
1. Dinh nghia.
Trong khong gian Oxyz , phuong trinh ¢6 dang Ax+ By+Cz+ D =0, trongddé 4, B, C khong
dong thoi bang 0, dwoc goi 1 phwong trinh tdng quat ciia mit phang.
2. Nhan xét.
Cho mit phang (a) c6 phuong trinh tong quét 1a Ax+ By +Cz+D =0. Khi do:
Mat phing (@) c6 mot vec-to phép tuyén 1a ii = (4; B;C).
N(xo;y(,;zo) € (a) < Axy+ By, +Cz, + D =0.
M&i phuong trinh Ax+ By+Cz+D =0 (trong 46 4, B, C khong dong thoi bang 0) déu 1a

phuong trinh ctia mt mat phéng xac dinh.
3. Mt s0 dang toan viét phwong trinh mit phing co ban

Lap phwong trinh tong quat ciia mit phing di qua mot diém va c6 mot vec-to phap tuyén

ol

Trong khong gian Oxyz , phuong trinh mét phang di qua diém M, (x,;,;z,) va c6 vec-to phap
tuyén ii =(4; B;C) la:
A(x—x0)+B(y—y0)+C(z—zo) =0
hay Ax+By+Cz+D =0 v6i1 D=-Ax,-By,—Cz,.
Lap phwong trinh tong quat ciia mit phing di qua mdt diém va c6 mét cip vec-to chi
phwong
7] T .'J.:___. .
b

/
hv /
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Dé 1ap phuong trinh tong quét ciia mt phang (a) di qua diem M, (x,;,;2,) va c6 cip vec-to
chi phuong a, b , ta thuc hién nhu sau:

Tim mét vec-to phap tuyén 7 = [67, b J .
Viét phuong trinh mat phang («) di qua diém M, (x,;,;2,) va c6 vec-to phap tuyén 7.
Lap phwong trinh tong quat ciia mit phing di qua ba diém khéong thing hang

i |
(=7

Pé lap phuong trinh tong quét ctia mit phang (a) di qua ba diém A, B, C khong thang hang,

ta thuc hién nhu sau:

Tim cd@p vec-to chi phuong, chéng han AB , AC.

Tim mot vec-to phap tuyén 7i = [@, E‘} .

Viét phuong trinh mat phang (a) di qua A va c6 vec-to phap tuyén 7.

Lap phwong trinh tong quat ciia mit phing theo doan chin

Ci0 -z )

B0z k-0

A ;O ;)

X

Phuong trinh tong quat ciia mit phang () diquaba diém A(a;0,0), B(0;6;0), C(0;0;¢) la:

4. Piéu kién dé hai mit phang song song, vudng goc
Piéu Kkién dé hai mit phing vudng géc
Trong khong gian Oxyz, cho hai mit phing (a,):4x+By+Cz+D =0 va
(,): 4x+B,y+Cyz+D,=0 6 vec-to phép tuyén lan lwot 1a i, =(4;B;C),
i, =(4,;B,;C,). Khi do:
(&) L(a,) < i, -ii, =0 < A 4, + BB, +C,C, =0.
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Piéu ki¢n dé hai mit phing song song
Trong khong gian Oxyz, cho hai mit phing (o,):4x+By+Cz+D =0 va
(,): 4x+B,y+Cyz+D,=0 6 vec-to phép tuyén lan luot 1a i, =(4;B;C),
i, =(4,;B,;C,). Khi do:

(al)ll(az)c{ (keR).

D, # kD,

(@) cét (a,) < 7, va i, khong cling phuong.
5. Khoing cach tir mt diém dén mot miit phing
Trong khong gian Oxyz , mit phang () ¢6 phuong trinh Ax+ By +Cz+D =0 va diém
M, (X4 ¥4; 2, ) - Khoang céch tir diém M, dén mit phang (o) duoc tinh theo cong thirc:
_|Ax,+ By, +Cz, + D|

)= e
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@ HE THONG BAI TAP TU LUAN.

DANG 1: VIET PHUONG TRINH MAT PHANG KHI BIET MQT PIEM VA VECTO PHAP
TUYEN CUA NO.

—— Phuong phap )

Phuong trinh tong quat ciia mit phiang (P) di qua diém M (xo Yos zo) va c6 vécto phap

tuyén 13 7 :(A;B;C) co dang:
A(x-x,))+B(y-y,)+C(z-2,)=0 = Ax+By+Cz+D =0(vdi
D =-Ax,-By,—Cz,).
Néu mat phing (P) c6 cdp vécto chi phuong 1a ii;u, thi (P) c6 vécto phap tuyén 1a

n=|1u;u,

—~| Phwong phadp )

Trong khong gian Oxyz, viét phuong trinh mét phang (a) trung truc doan thing AB
Budée 1:  Vécto phap tuyén coa mat (a) la: 7i = AB.
Budce 2: Tim toa d§ trung diém I cua doan AB.

Buée 3:  Viét phuong trinh mat phang (a) di qua diém I va c6 vecto phap tuyén

 —

=AB.

S

A

At/

Caul: Trong khong gian Oxyz, viét phuong trinh mit phang (P) di qua diém A(1;0;-2) va c6 vecto

phap tuyén n(1;-1;2).

Cau2: Trong khong gian véi hé truc toa dd Oxyz , viét phuong trinh mit phang di qua diém A(0;1;2)
va c6 vecto phap tuyén n =(-2;1;0).

Cau3: Trong khong gian Oxyz , viét phuong trinh mit phang di qua A(-1;1;1) va co vecto phap tuyén
n=(-1-22)

Cau4: Trong khong gian véi hé truc toa dd Oxyz, cho cac diém 4(0;1;2), B(2;-21), C(-2;0;1).

Phuong trinh mit phang di qua 4 va vudng goc véi BC 1a?

Page 5

Swu tam va bién soan



CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Cau5: Trong khong gian Oxyz , cho ba diém A(-11;1), B(2;1;0) va C(1;—1;2). Mt phang di qua 4
va vudng goc v6i dudng thing BC ¢ phuong trinh 1a?

Cau 6: Trong khong gian Oxyz, cho 4(—1;—1;1), B(3;1;1). Phuong trinh mat phang trung tryc ctia
doan 4B la.

Céu7: Trong khong gian v6i hé toa dd Oxyz, cho hai diém A4(1;6;~7) va B(3;2;1). Phuong trinh mét
phang trung truc doan 4B 1a.

Cau 8: Trong khong gian Oxyz, viét phuong trinh mit phang (P) chtra diém M (1 ;3;— 2) , cat cac tia

5 A B

Ox, Oy, Oz lanlugttai A, B, C sao cho O =02 =O4C.

Cau 9:

Trong khong gian Oxyz, cho hinh hop ABCD.A'B'C'D’, biét rang A(—3;0;0), B(O;2;O),

D(O; 0;1) , A’(l; 2;3) . Viét phuong trinh méat phfmg trung truc cua C'D.

DANG 2: Viét phwong trinh mit phing (a) di qua 1 diém M, (xo s Yor Zo ) va song song véi 1 mit phing

(B): Ax+By+Cz+ D =0 cho truéc.
\

—

Phwong phap 7

Loai

Trong khong gian Oxyz, viét phwong trinh mat phang ()

Phuong phap

(1) Qua M(x,;y,;z,) vasongsong
(8): Ax+By+Cz+D=0.

AT

&t Cdch 1:

» Vécto phap tuyén (a) la: iy =T =(A;B;C).

> Mit phang (o) qua diém M.

&£ Cdch 2:

» Do (a)//(8)= (a): Ax+By+Cz+D'=0 (D =D’)
» Thay diém M vao (a)=D'=?= (a).

(2) Song song (P): Ax+By+Cz+D =0 va
cach (P) mot khoang bang k.

Hﬁ,;1
A
3 '
k fﬁ

yd' B
2 M

» Vi (a)//(P)= («): Ax+By+Cz+D'=0 (D=D').
> Vi (a) cach (P) mot khoang bang k
= d((a);(P))=k=2=d(M;(P))=k

ID-D’
VA’ +B*+C°

» C6 D' = phuong trinh mat (P) hoan chinh.

=

=k=D'=?

v6i mit phang (Q): 2x—3z+1=0.

Trong khong gian Oxyz, viét phuong trinh mit phang (P) di qua diém M(0;1;3)va song song

Trong khong gian Oxyz, viét phuong trinh mat phang (P) di qua diém M(-2;3;1) va song song
v6i mat phang (Q) : x+3y —2z+2=0.
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Céu 12: Trong khong gian v6i hé toa dd Oxyz, viét phuong trinh mat phang di diém M (3;—1;—2) va

song song voi mit phang (P) 3x—y+2z+4=0.

DANG 3: VIET PHUONG TRINH MAT PHANG () PIQUA 3 PIEM A, B, C KHONG THANG

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

HANG.

—— Phwong phap ) \

Phuong trinh mét phang (P) di qua A;B;C khong thiang hang.
Buéc 1: Tim cdp vecto chi phuong /TB,E .
Buéc 2:  Tim mot vecto phap tuyén 7 = [E, TC} .

Buéc 3:  Viét phuong trinh mit phang (a) di qua diém A (hodc diém B hodc diém
C) va c6 vecto phép tuyén 7.
Phuong trinh mit phing (P) 1a phwong trinh mit chan, tic mat phang (P) di qua

A(a;O;O);B(O;b;O);C(O;O;c) c6 dang: (P):§+%+§:1

7

|
=y

. J

Trong khong gian Oxyz, viét phuong trinh mét phang (ABC )
a) V6i ba diem A(-1;0;3), B(2;-1;1), C(1;-1;0).
b) Véiba diem A(1;0;2),B(-2;3;1),C(3;2;1).

Trong khong gian Oxyz, viét phwong trinh mat phang (ABC )

a) Vé6i ba diem M (2;0,0), N (0;~1;0), P(0;0;2).

b) Véi ba diém M (0;-2;0), N (3;0;0), P(0;0;-3).

Trong khong gian Oxyz, viét phuong trinh mat phang di qua ba diém A(1;0;-2), B(1;1;1),
C(0;-1;2).

Trong khong gian Oxyz, cho ba diém A(1;0;0), B(0;—1;—1), C(5—11). Viét phuong trinh
mit phing (ABC) .

Trong khong gian v6i hé toa dd Oxyz , viét phuong trinh mat phing di qua ba diém 4(2; 3; 5),
B(3;2;4) va C(4; 1; 2).

Trong khong gian véi hé toa do Oxyz, viét phuong trinh mat phang di qua ba diém 4(1;1;4),
B(2;7;9), C(0;9;13).
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DANG 4: VIET PHUONG TRINH MAT PHANG (o) QUA HAI DIEM A, B VA VUONG GOC

VOI MAT PHANG (). VIET PHUONG TRINH MAT PHANG () QUA DIEM A VA

VUONG GOC VOI HAI MAT PHANG (a),(8).

—— Phuong phap )

Loai

Trong khong gian Oxyz, viét phuong trinh mit phiang (a)

Phwong phap

(P): Ax+By+Cz+D=0,
(Q): Ax+By+Cz+D'=0.

Qua M(xo;yo;zo) va 1L 2 mat

np

> Tim cdp vécto fi(P) vai .

(®)
> Vécto phap tuyén (a) la: 1 = [n(Q) ;n(P)].
> Mit phang (a) qua diém M(xo;y0 ;zo) .
Hodc bai todan sé gap:
“Qua M (xo Yo ;zo) va vudng goc v4i giao tuyén cua

(P): Ax+By+Cz+D=0;(Q): Ax+By+Cz+D'=0"

Loai

Phwong phap

Qua diém A; B va vudng goc

(6): Ax+By+Cz+D=0.

—_—

> Tim cap vécto AB va 7= [E;ﬁ(ﬁﬂ .
> Vécto phap tuyén (a) la: 1= [E,‘ﬁ(ﬁ)} :

> Mit phing (a) qua diém A.

Cau 19: Trong khong gian Oxyz, viét phuong trinh mit phing () di qua diém A(1;2;-2), B(2;-1;4)

va vudng gbc véi (,B):x—Zy—z+1:O.

Cau 20: Trong khong gian véi hé toa dd Oxyz, cho hai diém A4(2;4;1), B(~L13) va mat phing

(P):x=3y+2z-5=0. Viét phuong trinh mit phiang (Q) di qua hai diém 4, B va vudng goc

voi mat phiang (P).

Cau 21: Trong khong gian hé toa do Oxyz, cho A(2;1;—1); B(1;0;1) va mit phing (P):x+2y—z+1=0.

Viét phuong trinh mit phing (Q) qua A4;B vavudng goc voi (P)
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Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Trong khong gian Oxyz, viét phuong trinh mit phang (P)di qua diém M(~1;-2;5) va vudng
gbc voi hai mt phang (Q):x+2y-3z+1=0 va (R):2x-3y+z+1=0.
Trong khong gian Oxyz, cho hai mat phing (@):3x-2y+2z+7=0 va
(B):5x—4y+3z+1=0. Phuong trinh mit phang qua O, dong thoi vudng goe véi ca (@) va
(/) c6 phuong trinh 1a
Cho hai mit phang (@):3x—2y+2z+7=0,(8):5x—4y+3z+1=0. Phuong trinh mit phiang
di qua goc toa do O ddng thoi vudng goc véi ca(a) va () la:
Trong khong gian Oxyz, cho hai mit phing (P):x—3y+2z-1=0, (Q):x—z+2=0. Mit
phing (0() vuong goc védi ca (P) va (Q) dong thoi cat truc Ox tai diém co hoanh d¢ bang 3.
Phuong trinh ciia mp (a) la
Trong khong gian véi hé toa 46 Oxyz cho hai mit phang (05) 3x-2y+2z+7=0 va
(B):5x—4y+3z+1=0. Phuong trinh mit phang di qua O ddng thdi vudng goc véica () va
() 6 phuong trinh la

Dang 6: Viét phwong trinh mat phang (a) song song Vi mat phdng (,B) va cach
(ﬂ):Ax+By+Cz+D:O mot khoang k cho trudc.

Phwong phap :

1. Trén mat phing ( ﬂ) chon 1 diém M.
2. Do (a)//(ﬁ) nén (a) c¢6 phuong trinh Ax+By+Cz+D'=0 (D'# D).
3. Str dung cong thuc khoang cach d((a),(ﬂ)) = d(M,(ﬂ)) =k détim D'

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Trong khong gian Oxyz, viét phuong trinh mit phiang (P) song song véi mit phing
(Q):x+2y—2z+1=0 va cach (Q) mot khoang bang 3.

Trong khong gian véi hé toa @6 Oxyz , viét phuong trinh mat phang (P ) song song va cach mat
phing (@):3x—y+2z-3=0 mot khoang bing /14 .

Trong khong gian Oxyz , cho mit phang (P) :X+2y+22z—10=0. Phuong trinh mit phang (Q)

voi (Q) song song voi (P) va khoang cach giita hai mat phing (P) va (Q) bang ; la.
Trong khong gian hé toa dd Oxyz, 1ap phuong trinh cic mit phang song song véi mit phang
(B):x+y—z+3=0 vacach () mot khoang bing V3.

Trong khong gian Oxyz, viét phuong trinh mit phang (P) song song véi mit phang
(Q):x+2y—2z+1=0 va (P) cach diém M(1;-2;1) mot khoang bang 3.
Trong khong gian voi hé truc toa do Oxyz, viét phuwong trinh mit phing (P) song song v4i mat

phéng(Q) :x—2y+4z-1=0 va cach diém M (—1;3;1) 1a mot khoang bang 2.
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Ciu 33: Trong khong gian vdi hé toa dd Oxyz , cho mit phing (Q):2x—y+2z-3=0 vadiém 4(1;2;3)

. Viét phuong trinh mat phang (P ) song song voi ( Q) va cach 4 mot khoang bang 4.
DANG 7. KHOANG CACH TU MOT PIEM PEN MQT MAT PHANG

Phwong phadp \
/
Tinh khoang cach tir diém M, (xo Yo ;zo) dén mat phang (P): Ax+ By +Cz+D =0 nhu
sau
Buédce 1: Tim M, (x0 Y52 ) ; viét phuong trinh mat phing

(P): Ax+By+Cz+D=0.

Buwéc 2: Tinh khoang cach tir diém M, dén mit phang (P) :Ax+By+Cz+D=0

theo cong thte d(M (p)) |Ax, + By, +Cz, + D|
eo cong thirc , =
¢ ’ VA*+B* +C?
Luu y: d(MO,(Oxy)) = (zo )2 d(MO,Ox) = (y0)2 +(zo )2

Ciu 34: Cho hinh 1ap phwong ABCD.EFGH canh 1. Piém M dugc cho thoa man hé thic
AM + AE =3CD . Tinh khoang cach tir diém M dén mat phang (EBD) .

Céu 35: Cho hinh ling try tam giac déu ABC.DEF, AB=6, AD=2.Goi M, N, P lan luot 14 trung
diém DE, DF, BC. Lap hé truc toa do Oxyz nhu hinh bén. Goi diém S théa man hé thirc
SA+2SB+SC=0. Tinh khoang cach tir diém S dén mit phang (MNP) .

z

F

Y3 K D

|
Léc
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DANG 8. VI TRI TUONG POI HAI MAT PHANG

D —

Phuwong phdp )

Xét diém mat phang (P): Ax+By+Cz+D =0 c6 vecto phép tuyén ii,, véi:
Mit phang (Q) :A'x+B'y+C'z+ D' =0 c6 vecto phap tuyén i,

Ta c6 cdc vi tri twong d6i sau:

Mt phing (P)

A B C y Sy s
S Mat (P) cat mat
AB.C i () citmit (0)
A B C D y
== Mat (P ) song song mat
Mat phing (Q) |_A' "B D it (P) song song mat (Q)
A B C D y N y
S Mat (P) trun, t
A B cD it (p) trimg mt (0)
AA'+BB+CC'=0 Mat (P) vudng géc mat (Q)
Chu 36: Cho ba mit phang (B):2x—y—2z+1=0, (B):4x-2y-4z+4=0, (B):x+4y-z+1=0.
Chung minh (Pl)//(Pz) va (PI)J_(P3)
Cau37: Trong khéng gian Oxyz, cho hai mit phang (a):mzx—y+(m2—2)z+2=0 va
(5):2x+m2y—22+1=0. Hai mit phing (a) va (B) vuong goc voi nhau khi nao?
Cau 38:

Trong khong gian Oxyz cho A(2;0;0),3(0;4;0),C(0;0;6),D(2;4;6). Goi (P) la mat phéng

song song voi mp(ABC ) , (P ) cach déu D va mit phang (ABC ) . Phuong trinh cua (P) 1a?

Swu tam va bién soan
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V PHUONG PHAP TOA PO
TRONG KHONG GIAN

| CHUONG |

BAI: PHUONG TRiINH MAT PHANG

@ LY THUYET.

I. VECTO PHAP TUYEN VA CAP VEC-TO CHI PHUONG CUA MAT PHANG.
1. Dinh nghia.

Cho mit phang (a) .
Néu vec-to 7i khac 0 va co gia vudng goc voi (a) thi 7 duoc goi 1a vec-to phap tuyén cua
().

/ Y

/ m

/

—

Néu hai vec-to @ va b khong cting phuong, c6 gia song song hoic nim trong (a) thi @, b
duge goi 1a cdp vec-to chi phwong cua (a).

2. Chu ¥.
Néu 7 1a mot vec-to phap tuyén ctia mit phiang (a) thi kn (k # O) cling la mdt vec-to phap
tuyén ctia mit phang (a) .
Mot miat phiang hoan toan dugc xac dinh khi biét mot diém va mot vec-to phép tuyén hodc mot

diém va mot cap vec-to chi phuong ctia mét phang do.

i

|
f | '-.\._14.’
,af w, /
[ - /
II. XAC PINH VEC-TO PHAP TUYEN CUA MAT PHANG KHI BIET MQT CAP VEC-TO CHI
PHUONG
1. Pinh ly.

Trong khong gian Oxyz, néu mat phéng (a) nhan hai vec-to a = (al;az;a3 ) , b= (bl;bz;b3) lam
cdp vec-to chi phuong thi () nhén vec-to 7 =(a,b, —ab,;a,b, —a,by;a,b, —a,b, ) 1am vec-to

phap tuyén.
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

i E;,f/ .
_____:L_H
i)

Vec-to 7i = (a,b, —asb,;a.b, —aby;ab, —a,b,) duoc goi 1 tich ¢6 hudng ciia hai vec-to

2. Cha y.

i=(a;aa,), b=(b;by;b;). Tich c huong cta hai vec-to @ va b, ki higu [ @, |.

a, a,
. Tuong tu,

1 2

Biéu thirc a,b, —a,b, thuong duoc ki hiéu =a,b,—ab, va

2 3
a, a,

b b =a,b, —a,b,. Nhu vay:

a, d,

bZ b3

as a,

b3 bl

a, a,

bl b2

2

b

j.

a5
Hai vec-to @ va b cung phuong < [&,5} =0.
III. PHUONG TRINH TONG QUAT CUA MAT PHANG
1. Dinh nghia.
Trong khong gian Oxyz , phuong trinh c6 dang Ax+ By+Cz+D =0, trongdé 4, B, C khong
d6ng thoi bang 0, dugc goi 1a phwong trinh tong quat ciia mit phang.
2. Nhin xét.
'] Cho mét phang (a) c6 phuong trinh téng quét 1a Ax + By +Cz+D = 0. Khi do:
o Mit phing (&) ¢6 mdt vec-to phéap tuyén 1a ii = (4; B; C).
o N(x45¥032) € (@) < Axy+ By, +Czy+ D = 0
1 Moi phuong trinh Ax+ By+Cz+D =0 (trongddé A, B, C khong dong thoi bang 0) déu 1a

phuong trinh ctia mdt mat phang xac dinh.
3. Mt s6 dang toan viét phwong trinh mit phing co ban

Lap phwong trinh tong quat ciia mit phing di qua mét diém va c6 mot vec-to phap tuyén

»n
M
a) ! ~ //
|

Trong khong gian Oxyz , phuong trinh mit phang di qua diém M 0 (xo; Vo' zo) va c6 vec-to phap
tuyén ii =(4; B;C) la:

A(x—x0)+B(y—y0)+C(z—zo):O
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

hay Ax+By+Cz+D =0 v6i D=-A4x,— By, —Cz,.
Lap phwong trinh tong quat ciia mit phiang di qua mét diém va cé mot cip vec-to chi
phuong
7] T c__I-__..‘l" .
b e

ho ]

D¢ 1ap phuong trinh tong quat ctia mit phang (a) di qua diém M 0 (xo; Vo ZO) va cO cap vec-to

chi phuong a, b , ta thuc hién nhu sau:

Tim mét vec-to phap tuyén 7 = [ﬁ, b ] .
Viét phuong trinh mat phang («) di qua diém M, (x,;,;2,) va c6 vec-to phap tuyén ii.
Lap phwong trinh tong quat ciia mit phing di qua ba diém khong thing hang

i |
(=7

D¢ 1ap phuong trinh tong quat ciia mat phang (a) di quabadiém 4, B, C khong thang hang,

ta thuc hién nhu sau:

Tim cdp vec-to chi phuong, chéng han AB , AC.

Tim mdt vec-to phap tuyén 7 = [E, E‘} .

Viét phuong trinh mét phing () di qua 4 va cé vec-to phap tuyén .

Lap phwong trinh tong quat ciia mit phing theo doan chin

CU0 -0z )

B0z k-

Adar ;O ;)

X

Phuong trinh tong quéat ciia mat phang () diquaba diém A(a;0,0), B(0;6;0), C(0;0;¢) la:

4. Piéu kién dé hai mit phing song song, vudng géc

Piéu kién dé hai mit phing vudng géc
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho hai mat phang (o,):4x+By+Cz+D =0

c6 vec-to phap tuyén lan luot la

va
(052):A2x+Bzy+sz+D2 =0

i, =(4;B;C),
i, =(4,;B,;C,). Khi do:

(o) L(a,) =01, =0= 44, +BB,+CC, =0.
Piéu ki¢n dé hai mit phing song song

Trong khong gian Oxyz, cho hai mat phang (o,):4x+By+Cz+D =0

c6 vec-to phap tuyén lan luot la

va
(az):A2x+B2y+C2z+D2=0 ﬁlz(Al;Bl;Cl),
i, =(4,;B,;C,). Khi do:

(al)ll(az)d{m:k% (keR).

D, # kD,

(al)z(az)c{ﬁlz"ﬁz (keR).

D, = kD,
(@) cét (a,) < 7, va i, khong cing phuong.

5. Khoang cach tir mdt diém dén mot mit phing
Trong khong gian Oxyz , mit phing () c6 phuong trinh Ax+ By +Cz+D =0 va diém
M, (X3 ¥y; 2, ) - Khoang céch tir diém M, dén mit phang () duoc tinh theo cong thirc:

d(MO,(a)) _ |Ax0 + By, +Cz, +D| .

NA*+B*+C?
@ HE THONG BAI TAP TU LUAN.

DANG 1: VIET PHUONG TRINH MAT PHANG KHI BIET MOQT PIEM VA VECTO PHAP
TUYEN CUA NO.

—— Phuwong phap )

Phuong trinh tong quat ctia mit phang (P) di qua diém M (xo Yo zo) va co vécto phap
tuyén 1a 7 :(A;B;C) c6 dang:
A(x-x,))+B(y-y,)+C(z-2,)=0 = Ax+By+Cz+D =0(vdi
D =-Ax,-By,-Cz,).

Néu mat phang (P ) c6 cap vécto chi phuong l1a 1 ;u, thi (P) ¢ vécto phéap tuyén l1a
= [iil ;i

Page 4

Swu tam va bién soan



Cau 1:

Cau 2:

Cau 3:

Cau 5:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

—~ Phwong phdp )

Trong khong gian Oxyz, viét phuong trinh mat phing (a) trung trwc doan thang AB
Buéc 1:  Vécto phap tuyén ctia mat (a) 1a: 7i = AB.
Budce 2: Tim toa d§ trung diém [ cta doan AB.

Budc 3: Viét phuong trinh mt phang (o) di qua diém I va 6 vecto phap tuyén

e

=AB.

U

A

At/

Trong khong gian Oxyz, viét phuong trinh mat phang (P) di qua diém A(1;0;-2) va co vecto
phap tuyén 1;(1; -1;2).
Loi giai
Mit phang (P) di qua diém A(1;0;-2) va c6 vecto phap tuyén ;1(1; —1;2) c6 phuong trinh la:
1(x-1)-1(y-0)+2(z+2)=0 < x-y+2z+3=0.
Vay phuong trinh mt phang (P)la: x—y+2z+3=0.

Trong khong gian voi hé truc toa dd Oxyz , viét phuong trinh mét phing di qua diém A(0;1;2)
va c6 vecto phap tuyén n =(-2;1;0).

Loi giai
Vay phuong trinh mt phing di qua diém 4(0;1;2) va c6 vecto phap tuyén n = (—2;1;0) c6 dang:
2(x-0)+1(y-1)=0 & 2x+y-1=0 <2x—y+1=0.
Trong khong gian Oxyz , viét phuong trinh mét phang di qua A(-111) va co vecto phap tuyén
n=(-1-22)

Loi giai
Mit phing di qua 4(-LL1), co vipt ;1(1;2;—2) , suy ra phuong trinh mit phang can tim 1a
“1(x+1)=2(y—-1)+2(z=1)=0 = —x=2y+22-1=0.
Trong khong gian véi hé truc toa dd Oxyz, cho cac diém 4(0;1;2), B(2;-21), C(-2;0;1).
Phuong trinh mit phang di qua 4 va vudng goc véi BC 1a?

Loi giai
Tacé: n=BC = (-2;1;,0).
Vay phuong trinh mit phing di qua 4 va vudng goc véi BC c¢6 dang:
2(x=0)+1(y-1)=0 & 2x+y-1=0 < 2x—y+1=0.
Trong khong gian Oxyz , cho ba diém A(-11;1), B(2;1;0) va C(1;—1;2). Mt phang di qua 4

va vudng goc v6i dudng thang BC ¢ phuong trinh 1a?
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Cau 7:

Cau 8:

Cau 9:

CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Loi giai
Ta co: §6’(—l;—2;2).
Do mit phang vudng goc v6i dudng thing BC nén mat phang c6 mot vpt ﬁ(l; 2; —2) .
Mit phing di qua 4(-LL1), co vipt ;1(1;2;—2) , suy ra phuong trinh mit phang can tim 1a
x+2y-2z+1=0.
Trong khong gian Oxyz, cho 4(—1;—1;1), B(3;1;1). Phuong trinh mit phang trung truc ciia
doan 4B la.
Loi giai
Goi 7 la trung diém ctia 4B nén I(1;0;1).
Mt phang trung truc ctia doan 4B co vipt1a 5, — 45 =(4:2;0) =2(2;1;0).
Phuong trinh mit phang can tim 1a: 2(x—1)+1(y—0)=0 < 2x+y-2=0.
Trong khong gian vdi hé toa d Oxyz , cho hai diém A4 (1; 6;—7) va B (3; 2;1) . Phuong trinh mat
phang trung truc doan 4B 1a.
Loi giai
Mit phing trung truc doan 4B di qua trung diém 7 (2;4;,-3) cua doan 4B va nhan
AB = (2; —4; 8) lam vecto phap tuyén c6 phuong trinh:
2(x=2)-4(y-4)+8(z+3)=0 < x-2y+4z+18=0
Trong khong gian Oxyz, viét phuong trinh mit phang (P) chira diém M (1 33— 2) , cit cac tia
OA _ OB _ oC
2 4

Ox, Oy, Oz lan lugt tai A, B, C sao cho
Loi gidgi
Phuong trinh mit chan cat tia Ox tai A(a;O;O), cit tia Oy tai B(O;b;O), cat tia Oz tai

C(0;0;c) 6 dang 1a (P): §+%+5:1 (v6i a>0,b>0,c>0).

c
. OA OB OC a b c azﬁ
Theo dé: = = S—=—=—= 2.
2 4 1 2 4
c=2b
Vi M(1;3;—2) némtrénmétphéng (P) nén ta co: l+§+_—2=1 <:>i:1 &b=4.
b b 2b b

2
Khido a=2, c=8.

Vay phuong trinh mit phang (P) la: g+%+§:l < 4x+2y+z-8=0.
Trong khong gian Oxyz, cho hinh hop ABCD.A'B'C'D’, biét rang A(—3;O;O), B(O;2;O),
D(O,' 0;1) , A’(l; 2;3) . Viét phuong trinh mit phang trung truc cua C'D.

Loi giai
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

E —

Goi C'(x;y;2). Taco AB=(3;2;0); AD=(3;0;1); AA'=(4;2;3).

x=10+3
Ma AC'= AB+AD+AA' = AC' =(10;4;4) = 1y =4-0 = C'(13;4;4).
z=4-0
, qua 1[2;2;§j
Khi @6 mat phang trung truc cua C'D: 22

n=CD=(13;4;3)
. N 13 5
c6 phuong trinh 1a 13 x—; +4(y—2)+3 Z_E =0< 13x+4y+3z-100=0.

DANG 2: Viét phwong trinh mdt phing (a) di qua 1 diém M, (xo;yo;z0 ) va song song voi 1
mt phang (B): Ax+ By +Cz+ D =0 cho truéc.

— g;‘,‘ Phwong phap /

\

Trong khong gian Oxyz, viét phuong trinh mit phang (a)

Loai Phuong phap
(1) Qua M(x,;y,;z,) vasong song Y Cdch 1:
(8): Ax+By+Cz+D=0. > Vécto phap tuyén (o) fa: fi, =i, =(A;B;C).

7 I’

> Mt phang (a) qua diém M.
&t Cdch 2:

g, ................ » Do ()//(8)= (a): Ax+By+Cz+D'=0 (D =D’)
M/

» Thay diém M vao (a)= D'=?= (a).

—

AT

(2) Song song (P): Ax+By+Cz+D =0 va
cach (P) mot khoang bang k.

> Vi

> Vi

a)//(P)= (a): Ax+By+Cz+D'=0 (D #D').
a) cach (P) mot khoang béng k

(
% (
K Y j = d((a);(P))=k=2=d(M;(P))=k

H
: ID-D’ ,
e Ao = =k=D'=?
4 VA’ +B*+C?
/ Ry ‘ » C6 D'= phuong trinh mat (P) hoan chinh.
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Cau 10:

Cau 11:

Cau 12:

DANG 3:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, viét phuong trinh mit phang (P) di qua diém M(0;1;3)va song song
v6i mit phang (Q): 2x—3z+1=0.

Loi giai:
Mat phang (P) song song v6i mat phang (Q) : 2x —3z +1 =0 nén mat phang(P) c6 phuong trinh
dang: 2x-3z+D =0 (D #1).
Mit phang (P) di qua diém M(0;1;3) nén thay toa d6 diém M vao phuong trinh mat phang phai
thoa man. Ta dugc: 2.0-3.3+D=0< D=9 (théaman D=1 ).
Vay phuong trinh mat phang (P)la: 2x—3z+9=0.
Trong khong gian Oxyz, viét phuong trinh mat phang (P) di qua diém M(—2;3;1) va song song
v6i mit phang (Q): x+3y —2z+2=0.

Loi giai:
Mit phang (P) song song v&i mit phang (Q) : x +3y — 2z +2 = 0nén mit phang (P) c6 phuong
trinh dang: (Q):x+3y—-2z+D=0 (D #2).
Mit phang (P) di qua diém M(=2;3;1) nén thay toa d6 diém M vao phuong trinh mit phang
phai thoa man. Ta dugc: —2+3.3-2.1+ D =0< D =-5 (thda man).
Vay phuong trinh mt phang (P)la: (Q):x+3y-2z-5=0.

Trong khong gian véi hé toa dd Oxyz , viét phuong trinh mat phang di diém M (3;—1;—2) va
song song v4i mat phang (P) 3x—-y+2z+4=0.
Loi giai
Vi (0)//(P) nén (Q):3x—y+2z+m=0 (m=#=4).
Ma M(3;—l; —2) € (P) = m =—6 (thoa man).
Vay (Q):3x—y+2z—6=0_
VIET PHUONG TRINH MAT PHANG () PIQUA3PIEM A, B, C KHONG THANG
HANG.
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—— Phwong phadp ) <

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Phuong trinh mit phang (P) di qua A;B;C khong thiang hang.
Budc 1: Tim cdp vecto chi phuong @,Zd .
Budée 2:  Tim mot vecto phap tuyén 7 = [E, TC] :

Buéc 3:  Viét phuong trinh mit phang (a) di qua diém A (hoic diém B hoic diém
C) va c6 vecto phap tuyén 7.
Phuong trinh mit phing (P) la phuwong trinh mit chan, tic mit phang (P) di qua

A(a;O;O);B(O;b;O);C(O;O;c) c6 dang: (P):g+%+§:1

i

|
L=/

Ciau 13: Trong khong gian Oxyz, viét phuong trinh mat phing (ABC)

Cau 14:

a) Vi ba diem A(-1;0;3), B(2;-1;1), C(1,-1;0).

b) Véiba diem A(1;0;2),B(-2;3;1),C(3;2;1).

Loi giai

a) Voi ba diém A(—l;0;3), B(2;—1;1), C(l;—l;O).

Tacé AB=(3;-1;-2); AC =(2;-1,-3)

Mit phéng (ABC) ¢6 vec to phap tuyén n= [R,@J = (—1; —5;1).

Phuong trinh mt phang (ABC) 1a —(x+1)-5y+2z-3=0& —x-5y+z-4=0

b) Véi ba diém A(1;0;2),B(—2;3;1),C(3;2;1) .

Ta co: Ez(—3;3;—l),A_(f:(2;2;—l).

Mat phéng (P) c6 mot vécto phap tuyén la 7= [z‘TB,/TéJ = (—1;— 5;—12).

Phuong trinh mit phang (ABC) la —x-5y-12z+25=0< x+5y+12z-25=0

Trong khong gian Oxyz, viét phuong trinh mét phang (ABC )
a) Véi ba diém M (2;0,0), N (0;-1;0), P(0;0;2).
b) Véi ba diém M (0;-2;0), N (3;0;0), P(0;0;-3).

Loi gidi

a) Véi ba diém M (2;0,0), N (0;-1;0), P(0;0;2).
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Cau 15:

Cau 16:

Cau 17:

Cau 18:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Tacd: M(2:0;0).N(0;-1;0). P(0;0;2) = (MNP): T+ L4~ =15 =2y +2-2=0

b) Véi ba diém M(O; —2;0),N(3;0;0),P(O;0;—3).

Ta cb: M(();_2;0),N(3;0;0),P(0;0;—3):>(MNP):§+_l2+_i3=l
QE_E_E:IQZx—3y—2z—6:O
3 23

Trong khong gian Oxyz, viét phuong trinh mit phang di qua ba diém A(1;0;-2), B(1;1;1),
C(0;-1;2).
Loi giai:
Taco: AB=(0;1;3), AC = (~1,-1:4) :[Zﬁ,?&}:(z—sﬂ).
Goi nla mdt vecto phap tuyén ciia mat phang (ABC)ta co
nlAB _ - S —
-~ __. nén n cung phuong véi [AB,AC }
nl AC
Chon 1= (7;-3;1) ta dugc phwong trinh mat phang (ABC)la: 7(x—1)-3(y —0)+1(z+2) =0
& 7x-3y+z-5=0.
Trong khéng gian Oxyz, cho ba diém A4(1;0;0), B(0;-1;—1), C(5;-1;1). Viét phuong trinh
mit phing (ABC) .
Loi gidi
AB=(~1;-1;-1), AC =(4-1L1), n=[ 4B, AC|=(-2-35).
Phuong trinh mit phing (4BC) la: 2x+3y—5z-2=0.
Trong khong gian v6i hé toa dd Oxyz , viét phuong trinh mat phing di qua ba diém 4(2; 3; 5),
B(3;2;4) va C(4; 1; 2).
Loi gii
Vi 15 AC < (4BC) nén (ABC) s& nhan n = [E,E’} 1am mot vecto phap tuyén.
Tacd AB = (L-1;-1), AC = (2;—2;-3) suy ra n= [E,R‘} =(L 1; 0).
Hién nhién (A4BC) di qua 4(2; 3; 5)nén ta c6 phuong trinh ctia (4BC) 1a
1(x—2)+1(y—3)+0(z—5) =0 x+y-5=0.
Trong khong gian v6i hé toa dd Oxyz, viét phuong trinh mit phing di qua ba diém A(1;1;4),
B(2;7;9), C(0;9;13).
Loi gii
Tacé AB =(1;6;5), AC =(-1;89).
(4BC) di qua A(LL4) co vipt 7i=| 4B, AC|=(14;-14;14) =14(,-L1) c6 dang
x-y+z-4=0.
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

DANG 4: VIET PHUONG TRINH MAT PHANG (o) QUA HAI DIEM A, B VA VUONG GOC

VOI MAT PHANG (). VIET PHUONG TRINH MAT PHANG () QUA DIEM A VA

VUONG GOC VOI HAI MAT PHANG (a),(8).

—— Phuong phap )

Loai

Trong khong gian Oxyz, viét phuong trinh mit phiang (a)

Phwong phap

Qua M(xo;yo;zo) va 1L 2 mat
(P): Ax+By+Cz+D=0,
(Q): Ax+By+Cz+D'=0.

o V

> Tim cdp vécto fi(P) vai .

(®)
> Vécto phap tuyén (a) la: 1 = [n(Q) ;n(P)].
> Mit phang (a) qua diém M(xo;y0 ;zo) .
Hodc bai todan sé gap:
“Qua M (xo Yo ;zo) va vudng goc v4i giao tuyén cua

(P): Ax+By+Cz+D=0;(Q): Ax+By+Cz+D'=0"

Loai

Phwong phap

Qua diém A; B va vudng goc

(6): Ax+By+Cz+D=0.

> Tim cap vécto AB va i = [E;ﬁ(ﬁﬂ .
> Vécto phap tuyén (a) la: 1= [E,‘ﬁ(ﬁ)} :

> Mit phing (a) qua diém A.

Cau 19: Trong khong gian Oxyz, viét phuong trinh mit phing () di qua diém A(1;2;-2), B(2;-1;4)

va vudng gbc véi (,B):x—Zy—z+1:O.

C6 AB=(1,-3;6)

Loi gidi:

Mit phing () c6 VIPT la n, =(1,-2;-1).

Mit phang(e) chira A, B va vudng goc voi ( ,H) nén (a)cd mot vecto phap tuyén la:

n, =| AB,n, |=(15;7;1).

Phuong trinh mat phang (a) la: 15x+7z+1-27=0.
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Cau 20:

Cau 21:

Cau 22:

Cau 23:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian voi hé toa dd Oxyz, cho hai diém A(2;4;1), B (—1;1;3) va mit phing
(P):x-3y+2z-5=0. Viét phuong trinh mat phing (Q) di qua hai diém 4, B va vuéng goc
voi mat phang (P).

Loi giai
Tacd: AB= (-3;-3;2) va n, = (L-3;2) = [/TEZ} =(0;8;12) cing phuong u = (0;2;3).
Khi d6, mat phing (Q) qua 4(2:4;1) vaco VTPT la u =(0;2;3).
=(0):2y+3z-11=0,

Trong khong gian hé toa dd Oxyz, cho 4(2;1;—1);B(1;0;1) va mat phang (P):x+2y—z+1=0.
Viét phuong trinh mat phing (Q) qua 4; B va vudng goc véi (P).

Loi giai
Taco:AB= (-1;,-1;2).
Mit phing (P) nhan VTPT la 7(1;2;-1). Khi d6 mat phing (Q) nhan VTPT la
n_; = [ﬁ,ﬂ = (—3;1;—1) .
Mt mit phang (Q) qua 4; B va vudng goc v6i (P) thi nhan n, = (-3;1;-1) lam VTPT va di qua
A(2;1;-1). Phuong trinh mit phing (Q) 1a: -3(x—2)+y—-1-(z+1)=0.
Viy phuong trinh mit phing (Q) 14 3x—y+z-4=0.
Trong khong gian Oxyz, viét phuong trinh mit phang (P)di qua diém M(-1;-2;5) va vudng
goc v6i hai mat phang (Q):x+2y-3z+1=0 va (R):2x-3y+z+1=0.

Lai gidi:
VTPT ciia (Q) 1 1,(1;2;-3), VIPT cita (R) 14 n,(2;-3;1).
Ta c6 [@Z{} —(=7;-7:—7) nén mit phing (P) nhan n(1;1;1) 1a mét VTPT va (P) di qua
diém M(-1;-2;5) nén c6 phuong trinh la: x+ y+z-2=0.

Trong khong gian Oxyz, cho hai mat phing (@):3x-2y+2z+7=0 va
(B):5x—4y+3z+1=0. Phuong trinh mit phang qua O, dong thoi vudng goc véi ca () va
() c6 phuong trinh 1a
Loi gidi
Mit phing (@) c6 mot vecto phap tuyén 1a n, = (3;-2;2).
Mit phang (,B) c6 mot vecto phap tuyén la Z = (5;— 4;3) .
Gia st mat phing () c6 vecto phap tuyén 1 7.
Do mit phing () vudng goc véica (a) va (B) nén ta co:

nln - ——
. _.=>n=|n,n, |=(2;1;-2).
{ninz [1 2] ( )
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Cau 24:

Cau 25:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Mit phing () di qua 0(0;0;0) va c6 vecto phap tuyén n = (2;1;—2) c6 phuong trinh la:
2x+y—-2z=0.
Cho hai mit phang (a):3x—2y+2z+7=0,(8):5x—4y+3z+1=0. Phuong trinh mét phang
di qua gdc toa do O ddng thoi vudng goc véi ca(a) va (B) la:

Loi giai
Véc to phap tuyén clia hai mat phing lan luot 1a n, = (3;-2;2), E =(5-43).
=|nn, |=(21-2)
Phuong trinh mat phéng di qua géc toadd O,VIPT i = (2;1;—2): 2x+y—-2z=0.
Trong khong gian Oxyz, cho hai mit phing (P):x-3y+2z-1=0, (Q):x—z+2=0. Mt
phang (a) vuong goc vdi ca (P) va (Q) dong thoi cat truc Ox tai diém c6 hoanh d6 bang 3.

Phuong trinh cua mp (Ot) la

Loi giai

(P) c6 vecto phap tuyén n, = (1;-3;2), (Q) ¢6 vecto phap tuyén @ =(1,0;,—1).

Vi mit phang (05) vudng goc voi ca (P) va (Q) nén (Ot) c6 mot vecto phap tuyén la
[ 7510 | = (3:3:3) =3(11)..

Vi mat phrfmg (05) cit truc Ox tai diém c6 hoanh do bfmg 3 nén (a) di qua diém M(3;0;0).

Vay (a) di qua diém M (3;0;0) va c6 vecto phép tuyén Z = (1; 1;1) nén (a) c6 phuong trinh:

Cau 26:

x+y+z-3=0.
Trong khong gian v6i hé toa 46 Oxyz cho hai mit phing (a) 3x-2y+2z+7=0 va
(B):5x—4y+3z+1=0. Phuong trinh mit phang di qua O ddng thdi vudng goc véi ca () va
(B) 6 phuong trinh la

Loi gidi
Goi mat phing phai tim 1a (P). Khi d6 véc to phap tuyén cia (P)la: n, = [a,nﬂ =(2; 1; -2)
. Phuong trinh cta (P) 1a 2x+y-2z=0.

Dang 6: Viét phwong trinh mdt phang (a) song song Vvéi mat phdang (ﬁ) va cdch
(ﬁ’):Ax+ By+Cz+ D =0 mét khoang k cho truoc.

Phwong phap :

1. Trén mat phing ( ﬂ) chon 1 diém M.
2.Do (a)//(B) nén () c6 phuong trinh Ax+By+Cz+D'=0 (D'# D).

3. Str dung cong thirc khoang cach d((a),(/i’)) = d(M,(,B)) =k détim D’

Cau 27:

Trong khong gian Oxyz, viét phuong trinh mit phang (P) song song véi mit phang
(Q):x+2y-2z+1=0 va cach (Q) mot khoang bang 3.
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Cau 28:

Cau 29:

Cau 30:

CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Loi gidi:
Trén mat phang (Q): x +2y —2z+1=0chon diém M(-1;0;0).
Do (P) song song voi mit phiang (Q) nén phwong trinh cia mit phing (P) c6 dang:
x+2y-2z+D=0v6i D=1.
D=-8
D=10

Vi d(P),(Q)) =3 < d(M,(P))=3 < —— Pl 5 14DI=9 <:{

1> +2% +(-2)°

Vay c6 hai mit phang thoa man yéu cau bai toan: x + 2y—-2z-8=0va x+2y—-2z+10=0.

Trong khong gian vdi hé toa 40 Oxyz , viét phuong trinh mat phiang (P ) song song va cach mat
phing (a):3x—y+2z-3=0 mot khoang bing /14 .

Loi giai
Vi (P)// (@) nén phuong trinh mét phing (P) c6 dang: 3x—y+2z+D=0,(D = -3).

Lay M (x;y;z)€(P).Khidé d(M,(a))= |3x_*3}jz_3| =14 ©3x-y+2z-3|=14

3x—-y+2z-3=14 3x-=y+2z-17=0
= .
3x—y+2z-3=-14 | 3x—y+2z+11=0
Vay ¢6 hai phwong trinh cta (P) 3x—y+2z-17=0;3x—y+2z+11=0,
Trong khong gian Oxyz , cho mit phang (P) :x+2y+2z—10=0. Phuong trinh mit phang (Q)
voi (Q) song song voi (P) va khoang cach giita hai mat phiang (P) va (Q) bang % la.
Loi giai
Vi (Q) song song véi (P) nén phuong trinh mit phang (Q) c6 dang
(Q):x—|—2y+2z—l—c:0

Lay M E(P):>M(0;O;5):>d(M,(Q)):; Khi do ta co

M) =T T 0= o= 17

Viy ta co cac mit phang (Q) la
(0):x+2y+22-3=0;(0):x+2y+2z-17=0
Trong khong gian hé toa d6 Oxyz, 1ap phuong trinh cic mit phang song song véi mit phang
(B):x+y—z+3=0 vacach () mot khoang bing V3.
Loi gidi
Goi mit phang (@) cén tim.
Vi (@)//(B) nén phuong trinh («) c6 dang: x+y—z+c=0 véi ce R\ {3}.
Léy diém ](—1;—1;1) € (,8)
Vi khoang céach tir (a) dén () bing V3 néntaco:
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

d(l,(a)):\/g@%:ﬁ @%zﬁ @tzg.(théadiéukien ceR\{3}).

Vay phuong trinh () 1a: x+y-z+6=0; x+y-z=0.

Cau 31: Trong khong gian Oxyz, viét phuong trinh mit phiang (P) song song v6i mit phing
(Q):x+2y—2z+1=0 va (P) cach diém M(1;-2;1) mét khoang bang 3.
Loi gidi:
Do (P) song song voi mat phang (Q) nén phuong trinh cia mat phang (P) c6 dang:
x+2y—-2z+D=0v6i D=1.

4 D=4
Vi d(M,(P)) =3 <> 1=4=2+D| =3<:>|—5+DI=9<:{
12 +2% 4 (=2)? D=14

Vay c6 hai mit phang théa man yéu cau bai toan: x+2y-2z-4=0va x+2y-2z+14=0.

Céu 32: Trong khong gian v&i hé truc toa d6 Oxyz, viét phuong trinh mat phiang (P) song song voi mat
phang(Q):x—2y+4z-1=0 va cich diém M (-1;3;1) 1a mot khoang bang 2.

Loi giai
(P) c6dang: (P):x—2y+4z+c=0(c#-1)
- 6+4+c| e
1/ +42 Va1
|c—3| c=3+2421
d(M,(P))=2="=]c-3=221 &
(M.(P)=2="FT = le=3 e=3- 231

Viy phuong trinh mit phing cin tim 1a (P):x—2y+4z+3+2\/i:O hay
(P):x—2y+4z+3-2421=0.

Ciu 33: Trong khong gian vdi hé toa do Oxyz , cho mit phing (Q):2x—y+2z-3=0 vadiém 4(1;2;3)
. Viét phuong trinh mit phang (P ) song song voi (Q) va cach 4 mot khoang bang 4.

Loi giai
Vi (P)//(Q) nén phuong trinh mat phing (P) co dang: 2x—y+2z+D=0,(D #-3).
N 2.1-2423+D B D=6
Ta c6: d(A;(P)):| 3 |=4©|D+6|—12©[D:_18.

Vay c6 hai phuong trinh ciia (P):2x—y+2z-18=0;2x—y+2z+6=0.
DANG 7. KHOANG CACH TU MOQT PIEM PEN MQT MAT PHANG
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

—  Phwong phdp)

Tinh khoang cach tir diém M, (x0 Yo ;zo) dén mat phang (P): Ax+ By +Cz+D =0 nhu
sau
Buéce 1: Tim M, (x0 Yo ;zo) ; viét phuong trinh mat phing

(P): Ax+By+Cz+D=0.
Budée 2: Tinh khoang céch tir diém M, dén mit phang (P) :Ax+By+Cz+D=0

" Ang thi d(M (p)) ‘Ax0 + By, +Cz, + D‘
eo cong thirc , =
¢ ’ VA*+B*+C?
Luu y: d(MO,(Oxy)) = (zo )2 d(MO,Ox) = (3/0 )2 +(z0 )2

Ciu 34: Cho hinh 1ap phwong ABCD.EFGH canh 1. Piém M duoc cho théa méin hé thic
AM + AE =3CD . Tinh khoang cach tir diém M dén mit phang (EBD).

Loi gidi

1 a
A |.--—-——"/D

o
D (&

Taco A(0;0;0), AE=(0;0;1), CD =(~1;0;0).
Dat M(a;b;c),suyra m:(a;b;c).
- a+0=-3 a=-3
D& cho AM + AE=3CD, tadugc {b+0=0 =<b=0 .Suyra M(-3;0;-1).
c+1=0 c=-1

Mit phang (EBD),phuong trinh theo doan chan 1a x+y+z-1=0.
Khoéng cach tir diém M dén mit phang (EBD) bang
_|Ax+By+Cz+D| |3+0-1-1] 53

JA B eCr AEsr+r 3

5\3

Vay khoang cach bang T

d(M;(EBD))

Céu 35: Cho hinh lang try tam giac déu ABC.DEF, AB=6, AD=2.Goi M, N, P lan luot la trung
diém DE, DF, BC. Lap hé tryc toa do Oxyz nhu hinh bén. Goi diém S thoa man hé thuc

SA+2SB+SC=0. Tinh khoang cach tir diém S dén mit phing (MNP) .
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

N i D

Loi gidi
Ta c6 P(0;0;0), A(3\/§;0;0), B(0;3;0), C(0;-3;0), E(0;3;2), F(0;-3;2),

D(3\/§;O;2)
Suy ra M(i 3, 2} [i —3 J
2 277 )

Tacé[PMPN ( J i =(4;0;-33).
P)

Phuong trinh mit phang ( la 4x— 3\/— 3z=0.

33 -

Goi I, J lan luot 1a trung diém canh AC, IB = I(

N|w

o (4

Tacod S7H2S7§+§fz6¢>25+2£z6<:>457z6<:>55].

Do do S[%;E;Oj.

4

Vay khoang cach tir diém S dén mit phéng (MNP) bang d = 33
DANG 8. VI TRI TUONG POI HAI MAT PHANG

— Phwong phap )

Xét diém mit phang (P): Ax+By+Cz+D =0 c6 vecto phap tuyén ii,, véi:
Mit phéng (Q): Ax+By+C'z+D’'=0 ¢6 vecto phap tuyén i,

Ta c6 cac vi tri twong d6i sau:

Mt phing (P)
% g g Mat (P) cdt mit (Q)
i (0| SR W) mee@
%zg_gzg Mit (P) trimg mat (Q)
AA+BB+CC'=0 Mat (P) vuéng géc mét (Q)
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Cau 36:

Cau 37:

Cau 38:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Cho ba mit phang ( 1) 2x—y—-2z+1=0, (PZ):4x—2y—4z+4:0, (P3):x+4y—z+1=0.

Chimg minh (B)//(P,) va (B)L(R).
Loi gidai
VTPT clia ba mit phang 13 7, =(2;—1;—2), i, =(4;—2;—4), 1, =(1;4;—1)-

Vi i, Lii,(do 7, -, =2-1+(~1)-4+(-2)-(~1)=0) nén (B,) L(P,).

Trong khong gian Oxyz, cho hai mat phang (a) :mzx—y+(m2 —2)z+2 =0 va
(6) :2x+m’y—2z+1=0. Hai mat phang (a) va (ﬁ) vudng goc voi nhau khi nao?
Loi gidi

Taco 7 1m—2) ():(2m 2).

(o)
(a)L(ﬁ)@n(a)J_ " )<:>n( ) (d) =0 < 2m* —m’ 2( 2):0 omh=4 @‘m‘z
Vay |m| =
Trong khong gian Oxyz cho A(2;O;O),B(O;4;O),C(0; 0;6),D(2;4;6). Goi (P) la mat phéng
song song voi mp(ABC), (P) cach déu D va mit phang (ABC). Phuong trinh cua (P) 1a?
Loi gidi
(ABC): 2+ 421 6x+3y+22-12=0.
2 4 6

(P)//(ABC)=(P):6x+3y+2z+m=0 (m=-12).
(P) céch déu D va mat phing (ABC)=>d(D,(P))=d(A,(P))

\6 2+34+2.6+m| \6 2+43.0+2. 0+m\

V6% +3% 427 6% +3% + 27

& m=-24 (nhan).

36+m=12+m
36+m=-12-m

\36+m\=\12+m\@

Vay phuong trinh cta (P) la 6x+3y+2z-24=0.
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| CHUONG |

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: PHUONG TRiINH MAT PHANG

@ HE THONG BAI TAP TRAC NGHIEM 4 LUA CHON.

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Ciu 6:

Cau 7:

Cau 8:

Cau 9:

(MD 103-2022) Trong khong gian Oxyz , phuong trinh mét phang (Oxy) 1a

A. z=0. B. x=0. C.y=0. D. x+y=0

Céu 25 (101-2023) Trong khdng gian Oxyz , mit phing (Oxz) c6 phuong trinh la.

A. x=0. B. z=0. C.x+y+z=0. D. y=0.

(MP 102-2022) Trong khong gian Oxyz , phuong trinh cia mit phiang (Oyz) la:

A. x=0. B. x+y+z=0. C.z=0. D. y=0.

(MD 101 2020-2021 — PQT 1) Trong khong gian Oxyz , cho mit phang (P):3x—y+2z—-1=0
. Vecto nao dudi day 1a mot vecto phap tuyén cia (P)?

Aon,, =(-352).  B.nm,=(3-5L2). C.n,=(3L2).  D.n, =(}L-2).
(MDP 102 2020-2021 - BPOT 1) Trong khéng gian Oxyz,cho mit phang
(P) :=2x+5y+z-3=0. Vecto nao dudi ddy 1a mot vecto phéap tuyén cua (P) ?

A. n, =(-2;51). B. n, =(2;51). C.n =(25-1).  D.n=(2-51).
Trong khong gian vi hé toa dd Oxyz , cho mit phang (P) :3x—z+2=0. Vecto nao dudi day la
mdt vecto phap tuyén cta (P) ?

A. i, =(3;0;-1). B. 7, =(3;-1;2). C. i, =(3;-1;0). D. i, =(-10;-1).
Trong khong gian Oxyz, vécto nao sau day la mot vécto phap tuyén cta (P) , biét
a= (—1,' -2; —2), b= (—l; 0;—1) la cap vécto chi phuong cua (P) ?

A ii=(212). B.7i=(2;-1,-2).  C.7i=(2;1;-2). D. ii=(-2;1;,-2).
Trong khong gian Oxyz, cho ba diém A(3; 2;1),B -1; 4;1),C(3;—2;5). Toa d) nao sau day la
toa 40 vecto phéap tuyén cua ctia mit phang (ABC ) ?

A (1;2;2). B. (8;,-16;16). C. (-1,2;-2). D. (1,4;4).

(MP 102 2020-2021 — POT 2) Trong khong gian Oxyz, mit phang di qua O va nhan vecto
n= (2;—1; 4) lam vecto phap tuyén c6 phuong trinh 1a

A. 2x+y—4z+1=0. B.2x+y—-4z=0. C.2x-y+4z=0. D. 2x—y+4z+1=0.
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Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

(MP 103 2020-2021 — PQT 2) Trong khéng gian Oxyz, mat phang di qua O va nhan vécto
n=(1;2;-3) lam vécto phap tuyén c6 phuong trinh la

A. x+2y—-3z+1=0. B.x—-2y+3z+1=0. C. x-2y+3z=0. D. x+2y-3z=0.
(Ma 104 2017) Trong khong gian véi hé toa do Oxyz , phuong trinh nao dudi day la phuong
trinh mat phing di qua diém M (1;2;-3) va c6 mot vecto phap tuyén n =(1;-2;3).

A, x=2y+3z+12=0. B. x-2y-3z-6=0. C. x-2y+3z-12=0.D. x-2y-3z+6=0.
Trong khong gian Oxyz , phuong trinh mat phing (a) di qua diém A (2; -1 3) va co vecto phap

tuyén 12: (2;3;—1) la:

A. (a):2x+3y—-z-2=0. B. (a):2x+3y—z+2=0.

C. (a):2x—y+3z-2=0. D. (a):2x—y+3z+2=0.

(Mi 101 - 2020 Lan 1) Trong khong gian Oxyz, cho ba diém 4(3;0;0), B(0;,0) va
C(0;0;-2). Mit phang (ABC) c6 phuong trinh la:

A+ X 2o, B.1+24+ 2 o1, c. 242220, D. Z+24 220,

3 -1 2 31 =2 31 2 -3 1 2
(Ma 102 - 2020 Lan 1) Trong khong gian Oxyz, cho ba diém A(-2;0,0), B(0;3;0) va
C(0;0;4). Mit phang (ABC) c6 phuong trinh 1a
A Xy Eog B.Z+24+221, c.Z+LiZog, D. 2+2+ 2 o1,

-2 3 4 2 3 4 2 -3 4 2 3 4
(Pé Tham Khio 2018) Trong khong gian Oxyz , cho ba diém M (2; 0; 0) , N(O; -1 0) , P(O; 0; 2)
. Mit phing (MNP) c6 phuong trinh la:

A+ XiZog, B.o+2+Z21, c.i+Liion, p.2+X 1220,

2 -1 2 2 1 2 2 -1 2 2 -1 2
Trong khong gian Oxyz , phuong trinh mat phang (P) di qua 3 diém M(—2;0;0) , N(O;—I;O)
, P(0;0;3) 1a

A.3x+6y—2z-6=0. B. 2x+y—-3z-1=0. C.3x+6y—-2z=0. D.3x+6y—-2z+6=0.

Trong khong gian Oxyz , phuong trinh mét phang (P) di qua 3 diem 4(-1;1;3), B(2;-1;3),
C(2;2;—1) la.

A. 8x+12y+9z-31=0. B. 8x+12y+9z+31=0.
C.8x—-12y+9z-31=0. D. 8x+12y-9z+31=0.

(MD 103 2020-2021 - PQT 1) Trong khong gian Oxyz, cho hai diem 4(0;0;1) va B(1;2;3).
Mit phang di qua 4 va vudng goc AB ¢ phuong trinh 13

A. x+2y+2z-11=0. B. x+2y+2z-2=0. C. x+2y+4z-4=0. D. x+2y+4z-17=0.
(MP 104 2020-2021 - PQT 1) Trong khong gian Oxyz, cho hai diém 4(1;0;0) va B(3;2;1).

Mit phang di qua A va vudng goc voi AB cb phuong trinh 1a
A 2x+2y+z-2=0. B.4x+2y+z-17=0.
C.4x+2y+z-4=0. D. 2x+2y+z-11=0.
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Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

(M3 103 2018) Trong khong gian Oxyz, cho ba diém A(-LL1), B(2;1,0) C(L,-1;2). Mat
phing di qua 4 va vudng goc v6i dudong thang BC c6 phuong trinh 12

A. 3x+2z+1=0. B. x+2y-2z+1=0. C. x+2y-2z-1=0. D. 3x+2z-1=0.
(MPD 102 2020-2021 — POT 2) Trong khong gian Oxyz, cho diém A(1;2;—1) va mat phang
(P):2x+y—3z+1=0.Mit phang qua A4 va song song véi (P)co6 phuong trinh la:
A.2x+y—-3z-7=0. B.2x+y-3z+7=0. C. 2x+y—-3z—-1=0. D. 2x+y—-3z+1=0.
(MP 103 2020-2021 — PQT 2) Trong khong gian Oxyz, cho diém A(l;—l;Z) va mat phang
(P) :x+2y—3z+1=0. Mit phing di qua 4 va song song voi (P) c6 phuong trinh la

A, x+2y+3z-5=0. B. x+2y+3z+5=0. C. x+2y—-3z-7=0. D. x+2y-3z+7=0.
(MP 104 BGD&DPT NAM 2020-2021 - PQT 2) Trong khong gian Oxyz , cho diém A(1;2;-1)
va mit phang (P):x—2y+3z+1=0.Mat phing di qua 4 va song song véi mit phing (P) c6

phuong trinh la:
A, x+2y+3z+2=0. B.x-2y+3z-6=0. C. x-2y+3z+6=0. D. x+2y+3z-2=0.

(M3 105 2017) Trong khong gian véi hé toa @ Oxyz, cho mit phang (a):x+y+z-6=0.
Diém ndo dudi day khéng thudc (a)?

A. 0(3;3;0). B. N(2;2;2). C. P(1;2;3). D. M (1;,-11).

(M3 123 2017) Trong khong gian v6i hé toa do Oxyz , cho mit phang (P):x—2y+z-5=0.
Diém nao dudi dy thudc (P)?

A. P(0;0;-5). B. M (L;1;6). C. 0(2-1L5). D. N(-5;0;0).

(M3 104 - 2019) Trong khong gian Oxyz, cho hai diem 4(4;0;1) va B(-2;2;3).Mit phing

trung truc cia doan thang 4B c6 phuong trinh 1a
A.3x—-y-z=0. B.3x+y+z-6=0. C.x+y+2z-6=0. D. 6x-2y-2z-1=0.

(M3 102 - 2019) Trong khong gian Oxyz, cho hai diém A4(-1;2;0) va B(3;0;2). Mt phing

trung truc cta doan thang 4B ¢ phuong trinh Ia
A. x+y+z-3=0. B. 2x-y+z+2=0. C.2x+y+z-4=0. D.2x—-y+z-2=0.

Trong khong gian véi hé toa dd Oxyz, cho mat cau (S ) co tam [ (3;2;—1) va di qua diém
A(2;l;2). Mit phing nao dudi dy tiép xac voi (S ) tai 47

A. x+y+3z-9=0. B.x+y-3z4+43=0. C.x+y-3z-8=0. D.x-y-3z+3=0.
Trong khong gian Oxyz , phuong trinh mét phang (P) di qua hai diém A(2;—1;0), B(1;1;2)
va vudng géc véi mit phiang (Q): x+y+2z-3=0 la.

A. 2x+4y—-3z-8=0. B. 2x+4y—-3z=0. C.2x+4y-3z+8=0.D. 2x—4y—-3z=0.
Trong khong gian Oxyz , phuong trinh mat phang (P) di qua diém M (2;1;-2) va vudng goc
v6i hai mit phang (Q): x+y+2z-3=0 va (R): x—y—z+4=0 la.

A. x+3y-2z+9=0. B.2x+y-2z-9=0. C. x+3y—-2z-9=0. D. 2x+y—-2z+9=0.
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Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho hai diém A(2;4;1),B(—1;1;3) va mat phéng
(P) :x—3y+2z-5=0. Lap phuong trinh mdt phing (Q) di qua hai diém A, B va vudng goc
v6i mat phang (P)

A. 2y+3z-11=0. B. 2x-3y-11=0. C.x-3y+2z-5=0. D.3y+2z-11=0.
Cho hai mit phéang (a) 3x—-2y+2z+7= O,(ﬂ) :5x -4y +3z+1=0. Phuong trinh mat phing
di qua gbc toa d6 O ddng thoi vudng goc véi ca (a) va (ﬂ) la:

A. 2x-y—-2z=0. B. 2x+y-2z=0. C.2x-y+2z=0. D.2x+y-2z+1=0.
Trong khong gian Oxyz , phuong trinh mét phang (P) di qua diém N (2;1;—2), song song voi
truc Oy va vudng goc véi mit phang (Q): x—2y+z-8=01a

A . x—z-4=0. B. x—-z+4=0. C.2x+y—-2z-4=0.D. 2x+y—-2z+4=0.
Trong khong gian Oxyz , phuong trinh ciia mit phang (P) di qua diém B (2;1;—3) , dong thoi
vudng gbc v6i hai mat phang (Q):x+y+3z—5 =0, (R):2x—y+z—1 =01a

A. 4x+5y-3z+22=0. B. 4x-5y-3z-12=0.
C.2x+y-3z-14=0. D. 4x+5y-3z-22=0.

Trong khong gian Oxyz, mit phing di qua diém M (1;—1;1), N(2;1;2) va song song véi truc

Oz ¢6 phuong trinh la
A. x+2y+z=0. B. 2x—y-3=0. C. x+2y+z-6=0. D.2x—y+5=0.

Trong khong gian Oxyz, cho miat phang (P):2x— y+2z+11=0 va hai diém
A(1;0;-2),B(~1;-1;3). Mit phang (Q) di qua hai diém 4,B va vudng goc v6i mat phing
(P) c6 phuong trinh 1a

A.3x+14y+4z+5=0. B.2x—-y+2z-2=0.

C.2x—y+2z+2=0. D. 3x+14y+4z-5=0.

Trong khong gian Oxyz , cho mit phang (a) :2x—y+3=0. Mit phang nio sau ddy vudng goc
v6i mat phang (a)?

A. (e):2x+y-3z=0. B. (,):x+5y+z-2=0.

C. (0y):4x-2y+7=0. D. (a,):x+2y-z+1=0.

Trong khong gian Oxyz, cho mit phang (a) :2x— y+3=0. Mat phang nao sau ddy song song
v6i mit phang (a)?

A () =2x+y-3z=0.

B. (a,):x+5y+z-2=0.
C.(a;):4x=2y+7=0. D. (a,):

,)ix+2y—z+1=0.
Trong khong gian v6i hé toa d Oxyz , cho mét phiang (P) c6 phuong trinh: 3x+4y+2z+4=0
va diém 4 (1;-2;3) . Tinh khoang cach d tir 4 dén (P).

5 NG

C.d=— D.d=.

5
J29° 297 ’ 3

A.d:E. B. d =
9
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Cau 40:

Cau 41:

Cau 42:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho mit phang (P):2x—y+2z-4=0. Khoang cich tir diém
M(3;1;-2) dén mat phang (P) bang

A. 2. B.%. C. 1. D. 3.
Trong khong gian Oxyz, khoang cach tur M(l;2;—3) dén (P):x+2y+2z—10=0 la
A. 3. B.g. C.i. D.E.

3 3 3

Trong khong gian Oxyz cho hai mit phing song song (P ) va (Q) lan luot c6 phuong trinh
2x—y+z=0 va 2x—y+z—-7=0.Khoang cich giita hai mit phing (P) va (Q) bang

7
A. 7. B. 7\6. C.6V7. D. ——.
J6 J7 NG

Page 16

Swu tam va bién soan



| CHUONG |

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: PHUONG TRiINH MAT PHANG

@ HE THONG BAI TAP TRAC NGHIEM 4 LUA CHON.

Cau 1:

Cau 2:

Cau 3:

Cau 5:

Caiu 6:

(MD 103-2022) Trong khong gian Oxyz , phuong trinh mt phang (Oxy) la
A.z=0. B. x=0. C. y=0. D. x+y=0
Loi giai
Mit phing Oxy c6 vecto phap tuyén la (0;0;1) va di qua gbc toa dd O(0;0;0) nén c6 phuong
trinh 12 0(x—0)+0(y—-0)+1(z-0)=0<=2z=0.

Céu 25 (101-2023) Trong khong gian Oxyz , mit phing (Oxz) c6 phuong trinh la.
A. x=0. B. z=0. C.x+y+z=0. D. y=0.
Loi giai
Mat phing (Oxz) c6 phuong trinh 1a: y=0.
(MP 102-2022) Trong khong gian Oxyz , phuong trinh cia mit phiang (Oyz) la:
A. x=0. B. x+y+z=0. C.z=0. D. y=0.
Loi giai
Trong khong gian Oxyz , phuong trinh ctia mit phing (Oyz) la: x=0.
(MD 101 2020-2021 - POQT 1) Trong khong gian Oxyz , cho mit phing (P):3x—y+2z—-1=0
. Vecto nao dudi day 1a mot vecto phéap tuyén cua (P)?
A.n,, =(-312). B.n, =(%-52). C.n,=(3L2).  D.n,=(3L-2).
Loi giai

Mot vecto phap tuyén ctia mit phang (P) la: n_(p; =(3-12).

(MP 102 2020-2021 - BPOT 1) Trong khéng gian Oxyz,cho mit phang
(P) :=2x+5y+z-3=0. Vecto nao dudi ddy 1a mot vecto phéap tuyén cua (P) ?
A. n, =(=2;51). B. n, =(2;51). C.n =(25-1).  D.n=(2-51).

Loi giai

Vector phép tuyén ctia (P):—2x+5y+z-3=0 la n, = (-2;5:1)

Trong khong gian v6i hé toa dd Oxyz , cho mit phang (P):3x—z+2=0. Vecto ndo dudi day 1a

mot vecto phap tuyén cia (P) ?
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Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

A. 1, =(3;0;,-1). B. 71, =(3;-1,2). C. i, =(3;,-10). D. i, =(-1;,0;-1).
Loi giai
Vecto phap tuyén ciia mit phing (P) 3x—z+2=01an, = (3;0; —1) .
Trong khong gian Oxyz, vécto nao sau day la mot vécto phap tuyén coa (P), biét
a= (—1,' -2; —2), b= (—l; 0;—1) la cap vécto chi phuong cua (P) ?
A ii=(212). B.7i=(2;-1-2). C. 7i=(2;1,-2). D. i =(-2;1;-2).
Loi gidi
Ta co [Zi;ﬂ = (2; I; —2), nén vécto 71 = (2; I; —2) la mot vécto phap tuyén cua (P).
Trong khong gian Oxyz, cho ba diém A(3; 2;1),B(—1; 4;1),C(3;—2;5). Toa d6 nao sau day la
toa do vecto phap tuyén ctia cia mit phiang (ABC ) ?
A. (1,2;2). B. (8;,-16;16). C. (-1,2;-2). D. (1;4;4).
Loi gidi
Ta co:
E = (—4,' 2;0)

- =7 =[E;/TCJ= 8:16:16) .
AC = (0; _4;4) n(ABC) ( )

(MD 102 2020-2021 — POT 2) Trong khong gian Oxyz, mit phang di qua O va nhan vecto

n=(2;-1;4) lam vecto phap tuyén c6 phuong trinh 1a

A. 2x+y—-4z+1=0. B.2x+y—-4z=0. C. 2x—y+4z=0. D. 2x—y+4z+1=0.
Loi giai

Mit phang di qua O va nhén vecto 2=(2;—1;4) lam vecto phap tuyén c6 phwong trinh 1a

2(x=0)~1(y—0)+4(z-0)=0<2x—y+4z=0.

(MP 103 2020-2021 — POT 2) Trong khéng gian Oxyz, mat phang di qua O va nhan vécto
n=(1;2;—3) lam vécto phap tuyén c6 phuong trinh 1
A. x+2y-3z+1=0. B.x-2y+3z+1=0.
C. x-2y+3z=0. D. x+2y—-3z=0.
Loi giai
Mit phing di qua O va nhan vécto n = (1;2;—3) lam vécto phap tuyén c6 phuong trinh 1a;
(Mi 104 2017) Trong khong gian véi hé toa dd Oxyz , phuong trinh nao dudi day la phuong
trinh mat phing di qua diém M (1;2;-3) va c6 mdt vecto phap tuyén n=(1;-2;3).
A, x—-2y+3z+12=0. B. x-2y-3z-6=0. C. x-2y+3z-12=0.D. x-2y-3z+6=0.
Loi giai
Phuong trinh mat phing di qua diém M (1;2;-3) va c6 mot vecto phap tuyén n=(1;-2;3) la
1(x=1)-2(y-2)+3(z+3)=0 <= x-2y+3z+12=0.
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Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Trong khéng gian Oxyz, phuong trinh mat phang (a) di qua diém A (2; -1; 3) va c6 vecto phap

tuyén ;lz (2; 3;—1) la:

A. (@):2x+3y-z-2=0. B. (a):2x+3y—z+2=0.
C. (a):2x-y+3z-2=0. D. (@):2x—y+3z+2=0.
Loi gidgi

Phuong trinh mét phing (a) c6 dang A(x—x0)+B(y—y0)+C(z—zo):0.
Do d6 2(x—2)+3(y+1)-1(z—-3)=0 < 2x+3y-z+2=0

(Ma 101 - 2020 Lan 1) Trong khong gian Oxyz, cho ba diém A4(3;0;0), B(0;1;0) va
C(0;0;-2). Mit phang (4BC) c6 phuong trinh la:

RN B X2 c.Z+2:2o D. — 4212
3 -1 2 3 1 =2 31 2 -3 1 2
Loi giai
(ABC):£+X+£:1 hay (ABC):£+Z+L:1.
a b c 31 =2

(M4 102 - 2020 Lan 1) Trong khong gian Oxyz, cho ba diém A(-2;0,0), B(0;3;0) va
C(0;0;4). Mit phang (ABC) c6 phuong trinh 1

A=+ 242, B.Z+2+221, c.Z+LiZog, D. 2+2+ 2 o1,
Loi giai

Mit phing (ABC) c6 phuong trinh 1a i2 - % +§ =1.

(P& Tham Khao 2018) Trong khong gian Oxyz , cho ba diém M (2; 0; 0) ,N(O; -1 0) , P(O; 0; 2)
. Mit phing (MNP) c6 phuong trinh la:

AT+l Eog B.o+24+Z1, c.Z+Liiog, p. 2+2+Z=0.
2 -1 2 21 2 -2 -1 2 2 -1 2

Trong khong gian Oxyz , phuong trinh mét phing (P) di qua 3 diém M (-2;0;0), N(0;-1;0)
, P(0;0;3) Ia
A.3x+6y—-2z-6=0. B. 2x+y—-3z-1=0.
C.3x+6y-2z=0. D.3x+6y—-2z+6=0.
Loi giai
Ap dung phuong trinh mit phin theo doan chan, ta c6 phwong trinh mat (MNP) la

2 13 16y-2246=0.
2 -1 3
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Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz , phuong trinh mit phing (P) di qua 3 diém 4(-1;1;3), B(2;-1;3),

C(2;2;-1) la.
A. 8x+12y+9z-31=0. B. 8x+12y+9z+31=0.
C.8x—-12y+9z-31=0. D. 8x+12y-9z+31=0.

Loi gidi
Mit phing (4BC) nhan 4B =(3;-2;0), AC :?3 ;1;—4) 1am cp vecto chi phuong nén c6 mot
vecto phap tuyén 1a n = [E,E] =(8;12;9).
Mit phang (ABC) di qua diém A4(-1;1;3) vanhan n=(8;12;9) lam mt vecto phap tuyén nén
c6 phuong trinh: 8(x+1)+12(y-1)+9(z-3)=0< 8x+12y+9z-31=0.

(MD 103 2020-2021 - PQT 1) Trong khong gian Oxyz, cho hai diém 4(0;0;1) va B(1;2;3).

Mit phang di qua 4 va vudng goc AB ¢ phuong trinh 1a

A. x+2y+2z-11=0. B. x+2y+2z-2=0. C. x+2y+4z-4=0. D. x+2y+4z-17=0.
Loi giai

(P) qua A(0;0;1) va co VTPT AB =(1;2;2)

:>(P):x+2y+2(z—1)=O<:>(P):x+2y+22—2=0.

(MP 104 2020-2021 - PQT 1) Trong khong gian Oxyz, cho hai diém 4(1;0;0) va B(3;2;1).
Mit phang di qua A va vudng goc voi AB cb phuong trinh 1a
A.2x+2y+z-2=0. B.4x+2y+z-17=0.
C.4x+2y+z—-4=0. D.2x+2y+z-11=0.

Loi gidi
Phuong trinh mat phang (P) di qua 4(1;0;0) nhan vecto 4B =(2;2;1) lam vecto phap tuyén
la: 2(x—1)+2(y—0)+1(z—0):0<:>2x+2y+z—2=0.
(M3 103 2018) Trong khong gian Oxyz, cho ba diém A(-LL1), B(2;1;0) C(,-1;2). Mat
phing di qua 4 va vudng goc v6i dudong thang BC c6 phuong trinh 12
A. 3x+2z+1=0. B. x+2y-2z+1=0. C. x+2y-2z-1=0. D. 3x+2z-1=0.

Loi giai

Ta c6 BC = (-1;-2;2) 1a mdt vécto phép tuyén ctia mit phing (P) can tim.
n=-BC =(1;2;-2) ciing la mdt vécto phap tuyén ciia mat phang (P).

Vay phuong trinh mit phang (P) la x+2y—-2z+1=0.

(MP 102 2020-2021 — POT 2) Trong khong gian Oxyz, cho diém A(1;2;—1) va mat phing

(P):2x+y—3z+1=0.Mit phing qua 4 va song song véi (P)cé phuong trinh la:

A.2x+y-3z-7=0. B.2x+y-3z+7=0. C. 2x+y-3z-1=0. D. 2x+y-3z+1=0.
Loi giai

Goi (Q) 1a mt phang can tim. Do (Q)//(P) nén n, =n, =(2;1;-3). Phuong trinh m3t phing

(Q):Z(x—l)+(y—2)—3(z+l)=0©2x+y—3z—7=0.
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Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

(MDP 103 2020-2021 — PQT 2) Trong khong gian Oxyz, cho diém A(1;-1;2) va mit phang

(P) :x+2y—3z+1=0. Mit phing di qua 4 va song song voi (P) c6 phuong trinh la

A x+2y+3z-5=0. B. x+2y+3z+5=0. C. x+2y-3z-7=0. D. x+2y-3z+7=0.
Loi giai

Mit phang song song voi (P) c6 phuong trinh dang x+2y—-3z+d =0 (d # 1) , do mit phing

nay qua A(l;—1;2) nén 1+2.(—1)—3.2+d =0<d =7. Vay miat phiang d6 co phuong trinh

x+2y-3z+7=0

(MP 104 BGD&DPT NAM 2020-2021 — PQT 2) Trong khong gian Oxyz , cho diém A4 (1;2;-1)

va mit phing (P):x—2y+3z+1=0.Mat phang di qua 4 va song song véi mat phang (P) c6

phuong trinh la:

A, x+2y+3z+2=0. B.x-2y+3z-6=0. C. x—-2y+3z+6=0. D. x+2y+3z-2=0.
Loi giai

Mt phang (Q) song song v&i mat phang (P) c6 phuong trinh la: x—2y+3z+d =0 (d #1).

Vi mit phiang (0) diqua diém A(1;2;—1) néntacod: 1-22+43.(-1)+d=0<d =6.

Vay phuong trinh mit phang can tim la: x—2y+3z+6=0.

(M3 105 2017) Trong khong gian véi hé toa @ Oxyz, cho mit phang (a):x+y+z-6=0.
Diém nao dudi day khéng thudc (a)?
A. 0(3;3;0). B. N(2;2;2). C. P(1;2;3). D. M (L-11).
Loi gidi
Tacod: 1-1+1-6=-5%0= M (1;-11) la diém khong thudc ().
(M3 123 2017) Trong khong gian v6i hé toa do Oxyz , cho mit phang (P):x—2y+z-5=0.
Diém nao dudi dy thudc (P)?
A. P(O;O;—S). B. M(1;1;6). C. Q(2;—l;5). D. N(—S;O;O).
Loi giai
Tacd 1-2.1+6-5=0 nén M (1;1;6) thudc mat phing (P).
(M3 104 - 2019) Trong khong gian Oxyz, cho hai diem 4(4;0;1) va B(-2;2;3).Mit phing
trung truc cta doan thang 4B c6 phuong trinh 1a
A.3x-y-z=0. B.3x+y+z-6=0. C.x+y+2z-6=0. D.6x-2y-2z-1=0.
Loi giai
Mit phang trung truc cta doan thang AB c6 vécto phap tuyén 1a AB = (—6;2; 2) va di qua trung
diém 7(1;1;2) cua doan thang AB. Do d6, phuong trinh mét phing do la:
—6(x—1)+2(y—1)+2(z—2) =0 6x+2y+2z=03x—y-z=0.
(M3 102 - 2019) Trong khong gian Oxyz, cho hai diém A4(-1;2;0) va B(3;0;2). Mit phing

trung tryc clia doan thang AB ¢ phuong trinh 13
A. x+y+z-3=0. B. 2x-y+z+2=0. C.2x+y+z-4=0. D.2x-y+z-2=0.
Loi giai
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Cau 28:

Cau 29:

Cau 30:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi / 1a trung diém ctia doan thing 4B . Suy ra (L;1;1).
Taco AB=(4-2;2).
Phuong trinh mit phing trung truc cta doan thang 4B di qua trung diém / ctia 4B va nhan

AB lam vtpt, nén c6 phuong trinh 1a (a) 2x-y+z-2=0.

Trong khong gian véi hé toa dd Oxyz, cho mat ciu (S ) co tam [ (3; 2;—1) va di qua diém

A(2;1;2) . Mt phing nao dudi day tiép xtc voi (S) tai 4?2

A. x+y+3z-9=0. B.x+y-3z+3=0. C.x+y-3z-8=0. D.x—-y-3z+3=0.
Loi giai

Goi (P) la mat phing can tim. Khi do, (P) tiép xtic v6i (S) tai 4 khi chi khi (P) di qua

A(2;1;2) vanhan vecto 4 =(~1;~1;3) lam vecto phap tuyén. Phuong trinh mat phing (P) 1a

—-x—y+3z-3=0x+y—-3z+3=0.

Trong khong gian Oxyz , phuong trinh mit phang (P) di qua hai diém A(2;—1;O) , B(1;1;2)

va vudng goc v6i mit phang (Q) :x+y+2z-3=0 la.

A. 2x+4y—-3z-8=0. B. 2x+4y-3z=0. C.2x+4y-3z+8=0.D. 2x—4y-3z=0.
Loi giai

Mit phang (Q) c6 mot vecto phap tuyén ;’;(g) = (1;1;2) .

Mit phang (P) di qua hai diéem 4(2;-1;0), B(1;1;2) va vudng géc v6i mit phang (Q) nén

c6 cdp vecto chi phuong 1a AB = (-1;2;2) va no) = (1;1;2). Do d6 (P) c6 vecto phap tuyén

la: n(p) = AB;nio) | =(2:4;-3).

Mt phing (P) di qua diém 4(2;-1;0) va nhan n(p) = (2;4;-3) 1am mdt vecto phép tuyén

nén cé phuong trinh: 2(x—2)+4(y+1)—3(z—0)=Oc>2x+4y—3z:0.

Trong khong gian Oxyz , phuong trinh mat phang (P) di qua diém M (2;1;— 2) va vudng goc

v6i hai mit phang (Q): x+y+2z-3=0 va (R):x—y—-z+4=0 la.

A. x+3y-2z49=0. B.2x+y-2z-9=0. C.x+3y—2z2-9=0. D. 2x+y—-2z+9=0.
Loi giai

Mit phang (Q), (R) c6 mét vecto phép tuyén lan lugt 1 no) = (1;1;2) va n(r) = (1;-1;-1).

Mt phang (P) di qua diém M (2;1;—2) va vudng goc voi hai mat phang (Q)va (R) nén co

cap vecto chi phuong 1a ni) =(151;2) va n(x =(1;—1;-1). Do d6 (P) c6 vecto phap tuyén la

-

n(p)z[ﬁ(g);ﬁ(ze)]z(l;3;—2).
Mit phang (P) di qua diém M (2;1;-2) va nhan n(r) =(1;3;-2) lam mot vecto phap tuyén
nén c6 phuong trinh: 1(x—2)+3(y-1)-2(z+2)=0< x+3y—-2z-9=0.
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Cau 31:

Cau 32:

Cau 33:

Cau 34:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho hai diém A(2;4;1),B(—1;1;3) va mat phéng

(P) :x—3y+2z-5=0. Lap phuong trinh mdt phing (Q) di qua hai diém A, B va vudng goc

v6i mat phang (P) .

A. 2y+3z-11=0. B. 2x-3y-11=0. C.x-3y+2z-5=0. D.3y+2z-11=0.
Loi gidgi

Ta co: ﬁ = (—3;—3;2) , vecto phap tuyén cua mp(P) la Z = (1;—3;2) )

Ttr gia thiét suy ra n= [Eé, EJ = (0; 8; 12) 1a vecto phéap tuyén ctia mp (Q) .

Mp (Q) di qua diém A(2;4;1) suy ra phuong trinh tong quat ctia mp (Q) la:

0(x—2)+8(y—4)+12(z-1)=0<=2y+3z-11=0.

Cho hai mit phang (a) 3x-2y+2z+7= O,(ﬁ) :5x—4y+3z+1=0. Phuong trinh mat phing
di qua gbc toa dd6 O dong thoi vudng goc voi ca (a) va (6) la:
A. 2x-y—-2z=0. B. 2x+y-2z=0. C.2x-y+2z=0. D.2x+y-2z+1=0.

Loi gidi

Véc to phéap tuyén cua hai mét phing lan luot 1a a = (3; -2; 2) N, = (5; —4; 3) .
- [171?3} = (2:1;-2)
Phuong trinh mit phang di qua gbc toa d6 O ,VTPT 7 = (2; L; —2) 1 2x+y—2z=0.

Trong khong gian Oxyz, phuong trinh mit phang (P) di qua diém N (2;1;-2), song song véi

truc Oy va vudng goc véi mit phang (Q): x—2y+z-8=01a

A . x—z-4=0. B. x-z+4=0.
C.2x+y—-2z-4=0. D. 2x+y—-2z+4=0.
Loi giai

Truc Oy c6 mot vecto chi phuong 1a ;=(0;1;0). Mat phing (Q) mdt vecto phap tuyén la
n) =(1;-2;1).

Mit phing (P) di qua diém N (2;1;—2), song song voi truc Oy va vudng goc vi mit phang
(Q) nén c6 cdp vecto chi phuong 1a j =(0;1;0) va no) =(1;-2;1). Do d6 (P) cd vecto phap
tuyén la: e =| jino) |=(150;-1).

Mit phing (P) di qua diém N (2;1;—2) vanhan ngp) =(1;0;~1) lam mot vecto phap tuyén nén
c6 phuong trinh: 1(x-2)+0(y-1)-1(z+2)=0<x-z-4=0.

Trong khong gian Oxyz , phuong trinh ctia mit phang (P) di qua diém B(Z;l;—3), ddng thoi
vudng goc voi hai mit phang (Q):x+y+3z—5=0, (R):2x—y+z—1:O la

A. 4x+5y-32z4+22=0.B. 4x-5y-3z-12=0.

C.2x+y-3z-14=0. D. 4x+5y—-32z-22=0.
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Cau 35:

Cau 36:

Cau 37:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Loi giai
, q ‘ ny =(L1;3)
+ Véc to phap tuyén cia mat phang (Q) va (R) lan lugt la <~ )
p =(2;—1;1)
P)L n, Ln, S
+ {( ) (Q):> n: nﬁ = VTPT n, =[nQ,nR]=(4;5;—3).
(P)L(R)  |n, L n,

+ Mat phang (P) di qua diém B(2;1;—3) va véc to phap tuyén n, =(4;5;-3) c6 phuong trinh
4(x—2)+5(y—1)—3(z+3)=0c>4x+5y—3z—22=0.

Trong khong gian Oxyz, mit phang di qua diem M (1,—1;1), N(2;1;2) va song song véi truc
Oz c6 phuong trinh la
A. x+2y+z=0. B.2x—y-3=0. C. x+2y+z-6=0. D.2x—y+5=0.

Loi giai
Ta cod W(l;zn);l}(o; 0;1)= [1\7\7,1}] =(2;-1;0) 1a vécto phap tuyén ctia mit phang.
Phuong trinh mt phang di qua diém M (1;—1;1) ¢6 véc to phép tuyén (2;-1;0) 1a:
2(x-1)-1(y+1)=0<=2x—y—-3=0.

Trong khong gian Oxyz, cho mit phang (P):2x— y+2z+11=0 va hai diém
A(1;0;-2),B(~1;-1;3). Mit phang (Q) di qua hai diém 4,B va vudng géc v6i mat phing
(P) c6 phuong trinh 1a
A.3x+14y+4z+5=0.B. 2x—y+2z-2=0.
C.2x-—y+2z+2=0. D. 3x+14y+4z-5=0.
Loi giai
Goi ﬁ;,g 1an luot 1a vecto phéap tuyén cta hai mit phang (P) va (Q)
Tacd 4B =(-2;-1;5), n, =(2;-1;2).
Vi (Q) diqua 4,B va (Q) L (P) nén @ 1 4B, @ 1 n, ,chon @ :[E,E] =(3;14;4).
Do doé phuong trinh cua (Q) la
3(x—1)+14(y—-0)+4(z+2)=0 hay 3x+14y+4z+5=0.

Trong khong gian Oxyz , cho mit phang (a):2x— y+3=0. Mit phang nao sau diy vudng goc
v6i mit phang (a)?

A () =2x+y-3z=0. B. (a,):x+5y+z-2=0.
C.(a;):4x-2y+7=0. D. (a,):x+2y-z+1=0.
Loi giai

Mit phing (@):2x—y+3=0 ¢6 VTPT n, =(2;-1,0).

Mit phing (@, ):x+2y—z+1=0 ¢6 VTPT n, =(1;2;-1).

Vi n,.n, =2.1+(~1).2+0.(-1)=0 nén (a,) L ().
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Céu 38: Trong khong gian Oxyz, cho mit phang (a) :2x— y+3=0. Mit phang nao sau dy song song

v6i mat phiang (a) ?

A () =2x+y-3z=0. B. (a,):x+5y+2z-2=0.
C. (a;):4x-2y+7=0. D. (a,):x+2y—z+1=0.
Loi gisi

Mit phang (@):2x-y+3=0 c¢6 VIPT Z:(2;—l;0).
Mit phing (&, ):4x-2y+7=0 ¢4 VTPT n, =(4;-2;0).
Vi n, =2, va 3#2.7 nén (o) // (a).

Céu 39: Trong khong gian v6i hé toa dd Oxyz , cho mit phang (P) c6 phuong trinh: 3x+4y +2z+4=0
va diém A(1;-2;3). Tinh khoang cach d tir 4 dén (P).

5 5 5 V5

A d=g B.d=—"—. C.d=—. D.d="2,

J29 29 3
Loi gidi
, 3x,+4y,+22,+4] [3-8+6+4
Khoang cach d tir Adén (P)la APy =t Apa 22, +4]_[B-8+6+4)
V3442428 V29

= d(4,(P)) = ——

V29

Ciu 40: Trong khong gian Oxyz, cho mit phang (P):2x—y+2z-4=0. Khodng cich tir diém
M (3;1;-2) dén mit phing (P) bang
1

A. 2. B. . C. 1. D. 3.

Loi giai
Khoang céch tir diém M (3;1;—2) dén mat phang (P):

[23-1+2(-2)-4 »

J2 (1) +2°

d(M,(P))

Céau 41: Trong khong gian Oxyz, khoang cach tir M(l; 2; —3) dén (P) (x+2y+2z-10=0 la
A3, B. 2. c.2 p. 1
3 3 3
Loi gidi

1+4—6—10‘ 11

d\{M,(P z‘—z—

( ( )) Ji+4+4 3

Cau 42: Trong khong gian Oxyz cho hai mit phing song song (P ) va (Q) lan luot ¢6 phuong trinh
2x—y+z=0 va 2x—y+z—7=0.Khoang cich giita hai mit phing (P) va (Q) bang
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

7
A 7. B. 7\/5. C. 6x/7. D. —.

J6
Loi giai
Mt phing (P) di qua diém O(0;0;0).
Do mit phing (P ) song song mit phang ( ) nén khoang cach giita hai mit phang (P ) va
-7

(Q) bing: d((P),(Q)):d(O( ))_T|_T
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| CHUONG |

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: PHUONG TRiINH MAT PHANG

@ HE THONG BAI TAP CAU HOI 4 MENH PE TRA LOI PUNG/SAL

PHAN II: CAu tric nghi¢ém ding sai. Thi sinh tra 16i cAu héi. Trong mbi y a), b), c), d) & mdi cau, thi

Cau 1:

Cau 2:

Cau 3:

Cau 4:

sinh chon ding hoic sai.
Trong khong gian Oxyz, cho ba diém A(l;l;4) , B(2;7;9) , C(O;9;13).
a) EB' = (1; 6; 5)
b) Mit phing (ABC) ¢6 1 vecto phap tuyén 1a 7 = (1;—1,'1)
¢) (ABC): x—y+z-4=0
d) Oe(ABC)
Trong khong gian Oxyz, cho ba diem A(L;1;1); B(1,-2;3);C(2;-1;2).
a) Ba diém 4,B,C di cho thiang hang.
b) C6 v6 s6 mit phang di qua ba diém 4, B,C da cho.
¢) Mit phing (A4BC) c6 mot vecto phap tuyén n = (1;2;3).
d) Mit phang (ABC) c6 phuong trinh 14 x+2y+3z-6=0.
Trong khong gian Oxyz, cho hai mit phang (P) , (Q) lan luot ¢6 phuong trinh 1a
(P):x—2y+3z+1 =0va (Q) 2x—4y+6z+1=0.
a) Cac vecto phap tuyén ctia hai mit phang trén cing phuong.
b) Hai mit phang (P)va (Q)déu di qua diém M (1;1;2).
, . 14

¢) Khoang céch gitra hai mat phang (P) va (Q) bang %
d) Phuong trinh mat phang (R) cach déu hai mat phang (P) va (Q) la:
4x+8y+12z-5=0.
Trong khong gian v6i hé toa d0 Oxyz, cho mit phang (P)di qua diem M (-1;2;0)va co
VTPT n=(4;0;-5).
a) Mit phang (P) c6 phuong trinh 1a 4x-5z+4=0.
b) Mit phang (P) di qua diém A(2;—1;5).
¢) Mt phing (Q):4x-5z+4=0 song song véi (P).

19

d) Cho diém A(-2;1;3). Khi d6 d(4,(P))= Nh
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Cau 5:

Cau 6:

Cau7:

Cau 9:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian v6i hé toa do Oxyz, cho diém A(2;0;-3) va céc z;=(—1;—2;5),
v=(3;—1;-2). Mit phing () diqua 4 vanhan u,v lam cdp vecto chi phuong.

a) Mot vecto phap tuyén cia mat phing (@) 1a n=(9;13;7).

b) Phuong trinh mit phing («):9x+13y+7z-2=0.

c) Mit phing («) di qua diem M (1;-2;-3).

d) Mit phang (R) di qua M song song véi (0!) c6 phuong trinh x+2y+5z+18=0.

Trong khong gian véi hé toa dd Oxyz, cho diém M (—2; 1;3). Mit phang (P) di qua diém M
va cdt ba truc toa do tai cac diém A4, B,C khac goc toa dd O sao cho tam giac ABC c6 tryc tdm
M.

a) Hinh chiéu cta diém M trén truc Ox 1a H (—2; 0;0) .

b) Mit phang (P) c6 mdt vécto phap tuyén 1a n=(2;-1;3).

¢) Phuong trinh mat phang (P) la 2x—y—-3z+14=0

d) Mit phing (Q): x—y+z-3=0 vudng goc véi (P)

Trong khong gian Oxyz, cho hai mit phang (P) ,( Q) lan luot c6 phuong trinh 13
(P):x+y—z+1=0 va (Q):x—y+z—5 =0.

a) Hai mit phang (P) va ( Q) vuong goc voi nhau.

b) Piém M thudc truc Oy vacach déu hai mat ph'fmg(P) va (Q) cotoado la

M (0;-3;0).

¢) Mit phang (a) vudng goc véi ca hai mit phang (P) va ( Q) cb6 mot vecto phap tuyén la
n=(a,b,~2).Khido a+b=-2.

d) Phuong trinh mit phing (R)song song va cach mit phiang (P) mot khoang bang V3 1a:
x+y—-z+2=0.

Trong khong gian véi hé truc toa dd Oxyz, cho diém A(2;-3;1) va mat phang
(a) x+2y—-z+1=0. (P) 1a mat phang di qua A va song song véi ((x) .

a) Moi mdt phang c6 phuong trinh dang x+2y—z+m =0 (mla tham so6 thuc) déu song song
voi (a).

(

b) P)
c) (P) c6 phuong trinh dang ax+by +cz+d =0 voi %: %
d) (P)

(

Trong khong gian voi hé truc toa dd Oxyz , cho diém 4 (—2; L 2) va mat phéng (a) 2x—-y+1=0

vudng goc voi mit phang (Q):2x-3y-4z=0.

di qua diém M (1;2;-1).

a) Mit phang di qua 4 va song song voi mit phang (Oxy) c6 phuong trinh dang z—-2=0.
b) Mit phiang di qua 4 va song song voi mit phing (a) c6 phuong trinh dang 4x—-2y-3=0
¢) Mit phang di qua A4 va song song vi mp (a) c6 khoang cach dén gdc toa do bang J5.

d) Goi (P) 1a mat phang di qua trung diém ciia doan OA4 va song song voi (a) . Hinh chiéu

cia diém A trén mp(P) 1a diém H(—l;%ﬂj.
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Cau 10:

Cau 11:

Cau 12:

Cau 13:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Trong khong gian véi  hé truc  toa  dd Oxyz, cho cac  diém
A(2;—3;1), B(l; O;—l), C(3;1;2), D(l; 0;—1) .
a) Mit phang di qua diém 4 va song song voi mit phing (Oxz) c6 phuong trinh 1a y—3=0.

b) Mit phang di qua diém A4 va song song véi mit phang trung truc caia BC c6 phuong trinh
la 2x+y+3z-4=0.

c) Goi (a) 1a mat phang di qua trong tdm ciia AABC va song song voi mp (,B) :z=2=0.
Khoang cach tir diém A4 dén (a) bang %

d) Mit phang di qua diém D va song song voi mit phing (ABC ) c6 phuong trinh la
Ilx—y—-7z-18=0

Trong khong gian véi hé truc toa d0 Oxyz, cho diém A4 (O; 2; —2) va cac mait phéng
(a):x+2y-2z-1=0, (B):x+2y—-2z+5=0.

a) Goi (P) la mat phang di qua diém A va song song v6i (). Giao diém cua (P) va truc Ox
la 1(8;0;0).

b) Mit phang song song va cach déu 2 mit phang (a),( p ) c6 phuong trinh la
(a):x+2y-2z+2=0.

¢) Mt phing déi xtmg véi mit phiang (o) qua mét phang () c6 phuong trinh 1a
x+2y—-2z+11=0.

d) Goi H 1a hinh chiéu cta diém A trén mit phang (a) . Mit phang di qua diém H va song
song v6i mit phang (Oyz) c6 phuong trinh 1a 9x+7=0.

Trong khong gian véi hé toa dd Oxyz, cho ba mat phing (P) (x+2y—-z—-1=0
(Q):3x—y+z—5:0 va (R):2x+4y—mz—2:O.

a) (P)//(Q)

b) (a) qua O va song song (P) c6 phuong trinh la (a) x+2y—z=0

¢) (P)//(R) khi va chi khi m =2

d) (P) L (R) khi va chi khi m =-10

Trong khong gian Oxyz, cho M (—2;—4;3) va (P):2xy+2z3=0, (Q):2xy+22z6=0.

a) d(M,(P))=2

b) M cach déu hai mit phang (P) va (Q)

9 ((P).(Q))=1

d) (a) song song va cach (Q) mot khoang bang 2 ¢6 phuong trinh lé(a) 2x-y+2z-9=0
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Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

CHUYEN DE V - HINH HOC 12 - PHUONG PHAP T0A PO TRONG KHONG GIAN
Cho hai mit phiang (P):2x-y+2z-5=0; (Q):4x—2y+4z+1-m=0 vadiém M (2;1;5).

a) Khoang cach tir M dén mit phang (P ) bang g .

b) Khi m =0, khoang cach M dén mat phang (Q) bang % .

¢) Khi m =3, khoang cach giita mat phang (P) va mat phang (Q) bang 3.

d) C6 hai gié tri ciia m dé khoang cach tir M dén mat phang (Q) bang 1. Khi d6 tong tét ca gia
tri cia m bang 5.

Trong khong gian véi hé truc toa d§d Oxyz, cho diém A (1; 2;5 ) va mat phéng
(a):x+2y+2z-6=0.

a) Véc to n=(1;2;2) 1a mot vecto phap tuyén ctia (a).

b) Phuong trinh mét phiang (A) di qua diém A va song song v6i mit phang () c6 phuong trinh
xX+2y+2z+15=0

¢) Phuong trinh mit phing () di qua hai diém O va A dong thoi vudng goc v6i mit phing
(&) ¢6 phuong trinh 2x—y =0.

q q 2 4
d) biém M (a)sao cho 4,0,M thang hang thi toa do M (g;gﬂj.

Trong khong gian véi hé truc toa do Oxyz, cho ba diém 4(1;2;-2);B(2;1;2);C(3;-21).
a) Phuong trinh m3t phang (P) di quabadiém A4, B,C c6 mot véc to phap tuyénla n = [Zl}, ZE]

b) Phuong trinh mit phang (P) 1a 13x+5y—2z+27=0.

¢) Phuong trinh miat phing di qua diém 4 (1; 2;— 2) va nhan BC lam véc to phap tuyén c6 dang:

1(x+1)x—3(y+2)—1(z—2) =0.

d) Phuong trinh mét phang di qua ba diém E;F; K lan lugt 1a hinh chiéu vuéng goc cua 4 lén
X y z

truc Ox; Oy; Oz c6 phuong trinh T + 275" I.

Trong khong gian véi hé toa @6 Oxyz , cho ba diém A(2;1;3),B(3;0;2), C(0;-2;1).

a) Cac diém 4, B,C khong thing hang.

b) Mit phing (A4BC) c6 mot vecto phap tuyén la d = (1;4;5).

¢) Mit phang (ABC) chira diém M (1;2;2).

d) Mit phang (P) diqua 4, B vacach C mot khoang 16n nhét c6 phuong trinh 3x+2y+z-11=0.
Trong khong gian véi hé¢ toa dd Oxyz , cho bon diém A(I;Z;l) , B(—2;1;3) , C(Z;—l;l) va
D(0;3;1).

a) Phuong trinh mit phang (ABC) 1a 3x+ y+5z-10=0.

b) Bén diém A4,B,C, D tao thanh tir dién.

¢) Mit phang (P) chira 4B va song song véi CD c6 mdt vecto phap tuyén 1a a = (4;-2;7).
d) C6 2 mat phang di qua 2 diém A4, B sao cho khoang cach tir C va D dén mat phang d6 bang
nhau. Ca 2 mit phang nay déu di qua diém M (1;2;1).
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Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho A(—l; 0; 2) va mit phang (P) :2x+y—-2z=0.

a) Mat phang (P) co vecto phap tuyén n =(2;1;-2) va di qua 4.

b) Phuong trinh mat phang qua 4 va song song (P) la 2x+y—-2z+6=0.

¢) Mit phang qua gbc toa d6 O,diém A va vudng goc (P) c6 phuong trinh 1a 2x—-2y+z=0.
d) C6 tat ca hai mit phang song song véi (P) va c6 khoang cach dén 4 bang 2.

Trong khong gian Oxyz, cho A(Z;O;O),B(O; 2;0),C(O;O;3)

a) Mot vecto phap tuyén clia mit phang (4BC) la n=(3;3;2).

b) Mit phang di qua C va vudng goc voi duong thang AB c6 phuong trinh 14 x— y =0.

¢) Mit phang chta dudong thing ABva vudbng goc voi (ABC ) c6 phuong trinh la
x+y-3z+2=0..

d) Goi M (a;b;c) € (Oyz) sao cho |m +MB +FC’| nhé nhat,khi do 3(a +b) +c=5.

Trong khong gian Oxyz, cho mat phang (P):(4-a)x—(a+3)y+z+1=0 va mit phang
(Q):3x—4y+z+3=0.

a) Mit phing (P) va mit phing (Q) song song véi nhau khi a =1.

b) Mit phang (P) va mit phang (Q) vudng goc véi nhau khi a=2.

¢) Khong c6 gia tri nao ctia a@ dé hai mit phang trén trung nhau.

d) Mat phéng vuong goc voi ca hai mat phéng trén co vecto phap tuyén la n= ( I;-1; —7) .
Trong khong gian Oxyz, cho diém M (1;3;-2) va mit phing (a):2x+y—-z+5=0.

a) Mit phang () c6 phuong trinh 2x+ y+z-3=0 di qua diém M va song song mit phing
(a).

b) Mit phang (y)c6 phuong trinh x -3y —z+2024 =0 vudng gbéc véi mit phang ().

¢) Mit phing (P) di qua diém M , song song truc Ox va vudng goc v6i mit phang («) c6
phuong trinh 1a y+z-1=0.

d) C6 hai mit phang song song mit phang (a) va cach diém M mot khoang bang 26 .
Trong khong gian Oxyz , cho hai mit phiang (P):x—3y+2z-1=0 va (Q):2x+y+4z-3=0
a) Mit phang (P) song song mit phang (Q).

b) Mit phang (R)c6 phuong trinh 14x+8y+5z—2=0 cing vudng goc v6i hai mit phing (P)
va (Q)

¢) Mit phang («):2x—6y +4z -9 =0 song song mit phing (P):x—3y+2z—1=0 va cdch mit
phing (P) mot khoang béng 1.

d) Mit phang () qua hai diém A(1;0;1), B(2;-2;1) va vudng géc véi mit phing (Q) c6 mét

vecto phap tuyén 1a a =(8;4;3).
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Cau 24:

Cau 25:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong hé truc toa d0 Oxyz, cho diém A(3;1;1)va hai mit phang (P):x—2y+2z-3=0,
(Q): —x+2y-2z+1=0.

a) Hai mit phang (P) va (Q) song song nhau.

b) Diém A4 thudc mit phang (P).

b) Khodng céch d(4,(Q))=2.

¢) Goi diém B(x,;¥,;z,)€(Q) sao cho khoing cich 4B ngian nhét, khi d6 ta co
Xo+y,+z,=43.

Trong hé truc toa do Oxyz, cho hai mit phing (P):2x-2y+z+1=0, (Q):2x-2y+z-5=0
va cac diém A(0;1;1), B(2;0;1).

a) Hai mit phing (P) va (Q) song song nhau.

b) Khoang cach d(4,(Q))=4

¢) Khoang cach d (P,(Q 6
d) Cho biét diém C e (P) va dudng thing BC tao véi mit phing (P) géc 30°. Khi d6 ta co

43

khoang cach BC = ER

)=
)=
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| CHUONG |

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: PHUONG TRiINH MAT PHANG

@ HE THONG BAI TAP CAU HOI 4 MENH PE TRA LOI PUNG/SAL

PHAN II: CAu tric nghi¢ém ding sai. Thi sinh tra 16i cAu héi. Trong mbi y a), b), c), d) & mdi cau, thi

Cau 1:

Cau 2:

sinh chon ding hoic sai.

Trong khong gian Oxyz , cho ba diém 4(L1;4), B(2;7;9), C(0;9;13).
a) AB=(1;6;5)

b) Mit phing (ABC) ¢6 1 vecto phap tuyén 1a 7 = (1;—1,'1)

¢) (ABC): x—y+z-4=0

d) Oe(ABC)
Léi gidgi
| a)ybing | b)Ping | obing | d)Sai |
a) ZE=(1;6,'5).

A(1;1;4), B(2;7;9) = AB=(L;6;5).

DPUNG.

b) Mdt phang (ABC) c6 1 vecto phdp tuyén la ii = (1;—1;1).

[E,R} = (14;-14;14) =14(1;=1;1) nén (ABC) c6 1 vecto phép tuyén la 7i = (1;~1;1).
DUNG.

) (ABC): x-y+z-4=0

(ABC) di qua A(l; 1;4) co vtpt 11 = (1;—1;1) nén c6 phuong trinh x—y+z-4=0.
DPUNG.

d) Oe(ABC).

Toa d6 O khong théa phuong trinh (ABC ) nén O ¢ (ABC )

SAIL

Trong khong gian Oxyz, cho ba diem A(L;1;1); B(1,-2;3);C(2;-1;2).

a) Ba diém 4,B,C di cho thiang hang.

b) C6 vo sb mat phang di qua ba diém 4, B,C di cho.

Page 1

Swu tam va bién soan



Cau 3:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

¢) Mit phing (A4BC) c6 mot vecto phap tuyén n = (1;2;3).
d) Mit phang (ABC) c6 phuong trinh 14 x+2y+3z-6=0.
Loi giai
| a)Sai | b)Sai | obing | d)Ping

a) Ta c6: AB=(0,-3;2);4C =(1;-21)va %;t_—;: AB; AC khong cung phuong. Do d6 ba
diém A, B,C khong thang hang. Vay a) Sai.

b) Ta c6 ba diém A4, B,C khong thang hang nén ton tai mot mat duy nhat qua ba diém nay. Vay
b) Sai.

¢) Ta cé: VTPT n = [E,E] = (1;2;3). Véy c) Diing,

d) Mt phang (4BC) di qua diém A(1;1;1) va nhan vecto 7 =(1;2;3) lam mot vecto phap tuyén
1a: 1(x—-1)+2(y-1)+3(z—1)=0hay (4BC):x+y+z-6=0.

Vay d) bing.

Trong khéng gian Oxyz, cho hai mit phang (P) ,( Q) lan luot c6 phuong trinh 13
(P):x—2y+3z+1 =0va (Q) :2x—=4y+6z+1=0.

a) Céc vecto phap tuyén ciia hai mat phang trén cing phuong.

b) Hai mit phang (P)va (Q)déu di qua diém M (1;1;2).

¢) Khodng cach giita hai mt phang (P)va (Q)bang %
d) Phuong trinh mit phang (R) cach déu hai mat phang (P) va (Q) la:

4x+8y+12z-5=0.

Loi giai
‘ a) Pung ‘ b) Sai ¢) Sai ‘ d) bung ‘
a) Ta c6: mot VIPT n,=(L-2;3), mdt VIPT n,=(2-46)va n,=2n, = n,;n, cing
phuong. Vay a) Dung.
b) Ta co % = _—j = % # % = (P) / /(Q) . Do d6 hai mit phang (P) va (Q) khong c6 diém chung.
Vay b) Sai.
c¢) Taco (P)//(Q).

21-41+6.0+1 V14

Lay diém N(1;1;0)e(P)=d((P),(Q))=d(N.(0)) T

Viy c) Sai.

d) Ta c6 (P)//(Q). Lay N(l;l;O)e(P);P(l;O;—%je(Q). Goi [ 1a trung diém

MN = I(l;%;—%j . Yebt = (R) qua I va nhan vecto n(1;2;3) lam mot vecto phap tuyén la:

1(x—1)+2(y—%)+3(z+%j20 hay (R):4x+8y+12z-5=0.
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Ciu 5:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Viay d) Dung.
Trong khong gian v6i hé toa dd Oxyz, cho mit phang (P) di qua diém M (—l; 2;0) va co
VTPT n=(4;0;-5).
a) Mit phang (P) c6 phuong trinh 1a 4x-5z+4=0.
b) Mit phang (P) di qua diém A4(2;-1;5).

¢) Mit phang (Q):4x—5z+4=0 song song véi (P).

d) Cho diém A(-2;1;3). Khi d6 d(4,(P)) :%.
Loi giai
| ayPing | b)Sai | ¢)Sai | d)Ping

a) Diing.
Phuong trinh mgt phang (P): 4(x+1)+0(y-2)-5(z-0)=0< 4x-5z+4=0.
b) Sai.
Thay diém M vao phuong trinh mat phang (P):4x—5z+4=0 ta thdy khong thoa man
c) sai.
(0)=(P)
d) Diing.
4=2-53+4 19

e

Trong khéng gian voi hé toa d6 Oxyz, cho diém A(2;0;-3) va cac &:(—1;—2;5),

v=(3;~1;-2). Mit phing () diqua 4 vanhan u,v lam cdp vecto chi phuong.

a) Mot vecto phap tuyén cua mat phing (@) 1a n=(9;13;7).

b) Phuong trinh mit phang (a) Ox+13y+7z-2=0.

c) Mt phang («) di qua diem M (1;-2;-3).

d) Mit phang (R) di qua M song song véi (a) c6 phuong trinh x+2y+5z+18=0.
Loi gidi

| a)Ping | b)Sai | Sai | d)Sai |

a) bung.
Mit phang (@) nhan u,v 1am cap vecto chi phuong nén () c6 mot vecto phap tuyén la
ng=|u,v|=(%137).

b) Sai.
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Ciu 6:

Cau 7:

CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Phuong trinh mit phang (a) : 9(x—2)+13y+7(z+3) =0=9x+13y+7z+2=0.
¢) Sai.
Thay diém M(l;—2; —3) vao phuong trinh mit phing (a) :9x+13y+7z+2=0 ta thay khong
thoa man.
d) Sai.
Mit phing c6 dang (R):9x+13y+7z+d =0(d #2)
Vi miat phang qua M (1;-2;-3) nén thay vao ta suy ra d =38(¢/m)
Vay phuong trinh mét phang(R):9x+13y+7z+38=0
Trong khong gian véi hé toa d6 Oxyz , cho diém M (—2; 1;3) . Mit phing (P) di qua diém M
va cét ba truc toa do tai cac diém A4, B,C khac géc toa do O sao cho tam gidc ABC co truc tam

M .
a) Hinh chiéu ctia diém M trén tryc Ox 1a H(-2;0;0).

b) Mit phang (P) c6 mdt vécto phap tuyén 1a n=(2;-1;3).
¢) Phuong trinh mit phang (P) la 2x—y—-3z+14=0
d) Mit phang (Q): x—y+z-3=0 vudng gbc véi (P)

Loi giai

| a)bing | b)Ping | «¢)Sai | d)Ding |

a) Pung.

b) blng.

Do tir dién OABC vuodng tai O va H(-2;0;0) 1a tryc tim nén OH L (A4BC), hay OH L (P)

Mit phing (P) ¢6 mot vécto phap tuyén la HO =(2;-1;3).

¢) Sai.

Phuong trinh mat phang (P) di qua M (-2;1;3) c6 mot vécto phap tuyén HO =(2;-1;3) la:
2(x+2)-(y-1)-3(z-3)=02x-y-32+14=0

d) Ping.

Mit phing (Q) c6 mot vécto phap tuyén 1a n, = (1;-1;1).

Mit phing (P) c6 mdt vécto phap tuyén 1a n, =(2;-1;-3).

= m.n, =1.2+(=1).(=1)+1.(=3)=0.

=(P)L(Q)

Trong khong gian Oxyz, cho hai mat phing (P) ,( Q) lan luot ¢6 phuong trinh 1a
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Cau 8:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

(P):x+y—-z+1=0va (Q):x-y+z-5=0.
a) Hai mit phang (P)va (Q) vudng géc voi nhau.
b) Biém M thudc truc Oy vacach déu hai mat phrfmg(P) va (Q) cOtoa dd la
M (0;-3;0).
¢) Mat phang (c)vudng goc voi ca hai mit phing (P)va (Q)c6 mot vecto phap tuyén la
n=(a,b,~2).Khido a+b=-2.
d) Phuong trinh mit phing (R)song song va cach mat phang (P) mot khoang bang V3 la:
x+y—-z+2=0.
Loi giai

‘ a) Sai ‘ b) Ping ‘ c) Dung ‘ d) Sai ‘

a) Ta c6: mét VIPT  n,=(LL-1), moét VTPT  n,=(L-Ll)va

ﬁ;ﬁ; =1.1+1.(-1)+(~1).1=-1# 0= hai mgt phing (P)va (Q)khong vudng géc véi nhau.
Vay a) Sai.
b) Tacé M € Oy=M (0;y;0).

L It

Theo gia thiét: d (M (P))=d (M (Q)) & y=-3=M(0;-3;0).

NG
Vay b) Dung.
¢) Ta c6: mot VIPT n, =(L;1;-1), mot VIPT n, =(1;-11)
L(P) [n,Ln, — — =0
() L(P)_ e n_”:ma=[np,ng]=(0;—2;—2):{a —a+h=-2.
(@) L(Q)  |n, Lng =2
Viy c) Dung.

d)Taco (R)//(P)=(R):x+y—z+m=0,véi m=1.Lay M(0;0;1)(P).

d((P),(R)):ﬁ:d(M,(R)):%:\E:{Zjz( théa man )

C6 hai mit phang (R)théa man: (R ):x+y—-z+4=0;(R,):x+y—z-2=0.

Vay d) Sai.

Trong khong gian véi hé truc toa do Oxyz, cho diém A(2;—3;1) va mat phrfmg
((x):x+2y—z+1 =0. (P) 1a mat phang di qua A4 va song song véi (a) .

a) Moi mit phang c6 phuong trinh dang x+2y—z+m =0 (m1a tham sb thuc) déu song song
voi (a).

b) (P) vudng goc v6i mit phang (Q):2x-3y—4z=0.

¢) (P) c6 phuong trinh dang ax +by +cz+d =0 v6i 3:%.

d) (P) di qua diém M (1;,2;-1).

Loi gidi
| a)Sai | b)Ping | obing | d)Sai |
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Cau9:

CHUYEN DE V - HINH HOC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
a) Sai
Néu m =1 thi mat phing do s& trung v4i mit phiang ((x) )
b) Dung
+) Do (P)//(a)= VTPT n, =(1;2;-1). VTPT n, =(2;-3;-4).
+) Ta ¢6: n,n, =12+2.(=3)+(~1).(-4)=0=(P) L(Q).
c) Pung
Do (P)//(a)= VTPT n, =(1;2;-1) va (P) di qua diém 4(2;-3;1)
=(P):1.(x=2)+2.(y+3)-1.(z-1)=0

:>(P):x+2y—z+5=0:>a=1;d=5:>%=§.

d) Sai

Theo trén ta biét (P):x+2y—z+5=0

Thay toa d¢ diém M (1;2;-1) vao ptcua (P) ta dugc: 1+2.2—(—1)+5=0 (v Li).

Vay (P) khong di qua M .

Trong khong gian v6i hé truc toa dd Oxyz, cho diém 4(-2;1;2) va mit phang (&):2x—y+1=0
a) Mit phang di qua 4 va song song voi mit phang (Oxy) c6 phuong trinh dang z—-2=0.

b) Mit phang di qua 4 va song song v4i mit phang (a) c6 phuong trinh dang 4x—-2y—-3=0
¢) Mit phang di qua A4 va song song v6i mp (a) c6 khoang cach dén gdc toa d6 bang J5.

d) Goi (P) 1a mat phang di qua trung diém ctia doan O4 va song song véi (a) . Hinh chiéu
cia diém A trén mp(P) la diém H(—l;%ﬂ).

Loi gidi
| a)yPing | b)Sai | o bing | d)Ding |

a) bing.

Goi (Q) 1a mat phang can tim. Do (Q)//(Oxy) = n, =k =(0;0;1)
=(0):0.(x+2)+0.(y-1)+1.(z=2)=0

= (Q) :z=2=0.

b) Sai.

D@ thiy mit phang d cho song song voi (a) nhung khong di qua diém 4 (vi khi thay toa
d0 diém A4 vao phuong trinh mit phang thi khong thoa man: 4.(-2)-2.1-3=0 (vo 1))
c) bing

Goi (R) 1a mat phang can tim.

+) Do (R)//(a) = VTPT n, =(2;-1,0) va (R) di qua diém A4(-2;1;2)
=(R):2.(x+2)-1.(y-1)+0.(z=2)=0

:>(R):2x—y+5=0.
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Cau 10:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
2.0-1.0+5
b d(oy(r) =20 5.
2% +(-1)
d) Dung.
+) Trung diém ctia OA4 1a diém 1(—1;%;1]
+) Do (P)//(a)=> n, =(2;~1;0) va (P) qua I
:>(P):2.(x+1)—1.(y—%j+0.(z—1)=O
= (P):4x-2y+5=0
x==2+4

+) Goi A 1a dudng thang qua A4 va vudng goc voi (P) =>A:qy=1-2¢
z=2

Goi H la giao diém ciia A va (P). Xét phuong trinh: 4.(-2+4¢)-2.(1-2¢)+5=0

St=—.
4

Thay ¢ :% vao phuong trinh A ta duoc toa d6 diém H (—1;%;2) .
Vay hinh chiéu ctia diém 4 trén (P) la diém H(—l;%; 2} :

Trong  khong gian véi  hé truc  toa  dd Oxyz , cho cac  diém
A(2;-3;1), B(1,0;,-1), C(3;1;2), D(1;0,-1).
a) Mit phang di qua diém 4 va song song v6i mit phang (Oxz) c6 phuong trinh 1a »—3=0.

b) Mit phang di qua diém A va song song v&i mit phang trung truc cia BC ¢6 phuong trinh
la 2x+y+3z-4=0.

c) Goi (e) 1a mit phang di qua trong tdm ctia A4BC va song song véimp (f):z—-2=0.
Khoang céach tir diém A dén (a) béng %

d) Mit phang di qua diém D va song song v&i mit phing (ABC ) c6 phuong trinh 1a
Ilx—y—-7z-18=0
Loi giai
| a)Sai | b)Ping | oPing | d)Sai |

a) Sai

Goi (P) la mp can tim. Do (P)//(Oxz) = %; = } = (0; 1;0)

Va (P) diqua diém A(2;-3;1) = (P):0.(x—2)+1.(y+3)+0.(z—1)=0
= (P):y+3=0

b) Pung

+) Trung diém BC 1a 1(2;%;%], BC=(2:1:3)
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Cau 11:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

= mp trung truc ciia BC 1a (Q):2.(x—2)+1.(y—%j+3.(z—%j=0

:>(Q):2x+y+3z—6:0.

+) Goi (R) 1a mit phang can tim. Do = (R):2.(x=2)+1.(y+3)+3.(z-1)=0
=(R):2x+y+3z-4=0 dé thay (R)//(Q)

c) Dung.

+) Trong tim AABC 1a diém G(2;—§;§].

+) Do (a)//(B)=n, =n, =(0;0;1) va (@) di qua diém G

a

=(a):3z-2=0

B.1-2 1
Wy d(Ay(a))= -2
U e
d) Sai

+) AB=(~1;3;-2), AC = (1,4;1) = VTPT n,,c =| 4B, AC | =(11;-1-7)
+) Goi (Q) 1a mit phang can tim. Do (Q)//(4BC)= VTPT n, =n,,. =(15;-1-7) va (Q) di
qua diém D(L,0;-1)=(Q):11.(x-1)-1.(y—0)-7.(z+1)=0
=(0):1lx—y-7z-18=0
Nhan thiy toa d diém A thoa man phuong trinh (Q) (vi: 11.2-1.(-3)-7.1-18 =0) nén
mp(Q) chinh la mp(ABC).
Trong khong gian voi hé truc toa dd6 Oxyz, cho diém A(O; 2; —2) va cic mit phang
(a):x+2y-2z-1=0, (B):x+2y—2z+5=0.
a) Goi (P) 12 mit phang di qua diém 4 va song song véi (a) . Giao diém cua (P) va truc Ox
1a 1(8;0;0).
b) Mit phang song song va cach déu 2 mit phang (a),( p ) c6 phuong trinh la
(a):x+2y-2z+2=0.
¢) Mt phing déi xtmg véi mit phiang (o) qua mit phing () c6 phuong trinh 1a
x+2y-2z+11=0.
d) Goi H 1a hinh chiéu cta diém A trén mit phang (a) . Mit phang di qua diém H va song
song v6i mit phang (Oyz) c6 phuong trinh 1a 9x+7=0.
Loi giai
| a)ybing | b)Ping | o) Ping | d)Ping

a) Pung.
+) (P):l.(x—0)+2.(y—2)—2.(z+2):O<:>(P):x+2y—22—820.
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Cau 12:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

+) Thay y =0, z=0 vao phuong trinh (P) = x =8. Vay (P) cit truc Ox tai 1(8;0;0).

b) biling.

+) Trén (a) lay diém M (1;0;0), trén (B) lay diem N(-5;0;0). Trung diém MN la
E(-2;0;0).

+) Goi (P)

=(P):1.(x+2)+2.(y-0)-2.(z-0)=0

= (P):x+2y—-2z+2=0.

14 mat phang can tim= (P) di qua E va song song véi ((x)

c) Pung.
+) Trén () ldy diem M (1;0;0), trén (B) lay diém N (=5;0;0). Goi F la diém ddi xtng
voi M qua N = F(-11;0;0).
+) Goi (Q) 1a mit phing dbi xtmg véi mat phang (o) qua mit phang (8) = (Q) diqua F
va song song v6i (a) = (Q):1.(x+11)+2.(y—0)-2.(z-0)=0
:>(Q):x+2y—22+11=0.
d) Dung.
x=t
+) Goi A 1a duong thang di qua diém A va vudng goc voi (a) =>A:y=2+2t .
z=-2-2t

+) Ta co HzAm(a). Xét phuong trinh: t+2.(2+2t)—2.(—2—2t)—1:0

9 99 9

+) Goi (R) 1a mat phang di qua diém H va song song v4i mit phang (Oyz) = a =i= (1;0;0)
:>(R):1.(x+%j+0.(y—gj+0.(z+g):O:(R):9x+7:O.

Trong khong gian véi hé toa dd Oxyz, cho ba mat phang (P):x+2y—z—1:0
(Q):3x—y+z—5:0 va (R):2x+4y—mz—2:0.

a) (P)//(Q)

)
b) a) qua O va song song (P) c6 phuong trinh 1a (a) x+2y—z=0
¢) (P)//(R) khi va chi khi m =2

)

d) (P) L(R) khi va chi khi m =-10
Loi gidi
‘ a) Sai ‘ b) Ping ‘ ¢) Sai ‘ d) bung
a) (P)//(Q)

(P)co VTPT n, =(1,2;-1), (Q) ¢6 VIPT n, =(3;-11)
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Cau 13:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

—_— —

n,.n, =0 nén (P)J_(Q).

SAL

b) (a) qua O va song song (P) co phuong trinh la (a):x+2y—z=0.
(a)//(P) nén (a):x+2y—z+D=0.

Oe(a):>D=0.Véy (a):x+2y—z=0

PUNG.

) (P)//(R) khi m=2.

(R) c6 VIPT n, =(2;4;-m).

m=2
=kn 1
p R nl 3 k=— (vO 1y
(R =R =L oy
k;«r&l
2

Vay khong c6 gia tri cua m.

SAL

d) (P) L(R)khi m=-10.

(P)L(R) < 1, =0 1.2+2.4-1.(-m) =0 & m=-10.

PUNG.

Trong khong gian Oxyz, cho M(—2; —4;3) va (P) :2xy+22z3=0, (Q) :2xy+22z6=0.
a) d(M,(P))=2

b) M cach déu hai mit phang (P) va (Q)

9 d((P).(Q))=1
d) (a) song song va cach (Q) mot khoang bang 2 ¢6 phuong trinh lé(a) 2x—-y+2z-9=0
Loi gidi
| a)Sai | b)Sai | obing | d)Sai |
@ d(M,(P))=2
_ 2.(-2)+4+23-3 _

() J2+(-1) 2
SAL

b) M cdch déu hai mdt phang (P) va (Q)
2(2)+4+2.3-4 o

4(M,(Q)) =Me(Q)

22 4(-1) 422
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Cau 14:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

4((P).(Q))=a(M,(P))=

PUNG.
d) (a) song song va cach (Q) mét khodng bang 2 c¢é phwong trinh la (a) 2x—y+2z-9=0.

(a)//(Q) nén (a):2x—y+2z+D:O

({0 Q) -2 (o) o 223D

Vay (a):(P):2x—y+ZZ=O
SAIL

2.(-2)+4+23-3

22 4 (1) +22

=2 D=0

22 4+ (1)+f

Cho hai mt phang (P):2x-y+2z-5=0; (Q):4x—2y+4z+1-m=0 vadiém M (2;1;5).

a) Khoang cach tir M dén mit phang (P ) bang g .

b) Khi m =0, khoang cach M dén mat phang (Q) bang % .

¢) Khi m =3, khoang cach giita mat phang (P) va mat phang (Q) bang 3.
d) C6 hai gié tri ciia m dé khoang cach tir M dén mat phang (Q) bang 1. Khi d6 tong tét ca gia

tri cia m bang 5.
Loi gidi
‘ a) DPung ‘ b) Ding ‘ ¢) Sai ‘ d) Sai ‘

. : . 8
a) Khodng cach tr M dén mat phang (P) bang 3

\22—1+25—5\_

Khoang cach tir M dén mat phang (P): d(M;(P ): =3

22 4(-1) 422
DUNG.
. . .9
b) Voi m=0 thi khoang cach M dén mat phang (Q) bang 5
V6i m=0 thi (Q):4x—2y+4z+1=0.

Mz 21+45+q

Jﬁ -2 +&
PUNG.

¢) Véi m=3 thi khodng cdch giita mdt phang (P) va mdt phang (Q) bang 3.

Khoang cach tir M dén mit phiang (Q) ( (

V6i m=3 thi (Q):4x-2y+4z-2=0<(Q):2x-y+2z-1=0.
\20 $+20 q

J? 1) +2° 3

Chon N(O;—S;O)E(P). Vi (P)//(Q) nén d((P),(Q)) d( ( )

SAL
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Cau 15:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

d) C6 hai gid tri ciia m dé khodang céach tir M dén mat phang (Q) bang 1. Khi dé tong tat ca gid

tri ctia m bang 5.
\4.2—2.1+4.5+1—m\
=l =1

khoang cach tir M dén mat phing (Q) bang 1 < d(M;(Q))
#4(2) +4

\27—m\ 27-m=6 m=21
@T:1©‘27—m‘:6<:>

= )
27-m=-6 m=33

Viy tong cac gia tri ciia m bang 21+33 =54,
SAIL

Trong khong gian v6i hé truc toa d6 Oxyz, cho diém A4 (1;2;5) va mat phing
(a):x+2y+2z—6=0.

a) Véc to n=(1;2;2) 1a mot vecto phap tuyén ctia (a).

b) Phuong trinh mét phang (3) di qua diém A va song song v6i mit phing () c6 phuong trinh
x+2y+2z+15=0

¢) Phuong trinh mit phang (}/) di qua hai diém O va 4 dong thoi vudng goc v6i mit phang

(&) c6 phuong trinh 2x—y =0.
2 SR . . 2.4
d) biém M €(a)sao cho 4,0, M thang hang thi toa do M g;g;Z .

Loi giai
‘ a) Pung ‘ b) Sai ‘ c) Dung ‘ d) bung ‘

a) Dung.

Theo dinh nghia véc to n = (1,2;2) 1a mot vecto phép tuyén cua (a).

b) Sai.

Phuong trinh mét phang (4) di qua diém A va song song v6i mit phang (o) nén:
ny=(1;2;2), dod6(B) cé phuong trinh: x—1+2(y—2)+2(z-5)=0< x+2y+2z-15=0.
¢) Dung.

Phuong trinh mit phiang (7) di qua hai diém O va A4 dong thoi vudng gdc voi mit phing ()

. {Z;LEZ(I;Z;S) —
B

nén L a—(22) =7 _[OA,n] — (~6;3;0) =—3(2;-1;0), do d6(/) ¢6 phuong trinh:
2x-y=0.

d) Dung.

Diém M e(a)sao cho 4,0,M thang hang

Do M e(a):x=6-2y-2z= M (6-2b-2c;b;c)

Vi 4,0,M thing hang nén
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Cau 16:

Cau 17:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

OM (6-2b-2c;b;c) = k.OA = (k; 2k;5k)
6-2b-2c=k

b=2k

c =5k

0

Trong khong gian véi hé truc toa dd Oxyz , cho ba diém A(1;2;-2);B(2;1;2);C(3;-2:1).

a) Phuong trinh mat phang (P) di quabadiém 4, B,C c6 mot véc to phap tuyén la n = [E, E]

b) Phuong trinh mit phiang (P) 1a 13x+5y—2z+27=0.

¢) Phuong trinh mit phing di qua diém A4(1;2;-2) va nhén BC lam véc to phap tuyén c6 dang;
1(x+1)x—3(y+2)—1(z—2) =0.

d) Phuong trinh mét phang di qua ba diém E£;F;K 1an luot 14 hinh chiéu vuéng goc cia A 1én

truc Ox;Oy; Oz c6 phuong trinh %+ % _Zq.

2
Loi giai
| a)yPing | b)Sai | ¢Sai | d)Ping

a) Ding.

AB=(1;-1;4) __ . .
Vi ( ):»ABikAc:snP:[AB,AC}=(13;5;—2).

AC =(2;-4;3)
b) Sai.

Phuong trinh mit phang (P) la 13(x—1)+5(y—2)—2(z+2):0<:> 13x+5y—-2z-27=0.

¢) Sai.

Phuong trinh m3t phing di qua diém 4(1;2;—2) vanhan BC =(1;-3;—1) lam véc to phap tuyén
co dang: 1(x—1)x-3(y—-2)-1(z+2)=0.

d) Dung.

Toa do ba diem E(1;0;0); F (0;2;0); K (0;0;—2) lan luot 1a hinh chiéu vudng goc ciia A(1;2;-2)

1én truc, nén mdt phang ( EFK ) c6 phuong trinh %+ % I

2
Trong khong gian véi hé toa dd Oxyz, cho ba diém 4(2;1;3),B(3;0;2), C(0;-2;1).
a) Cac diém 4, B,C khong thang hang.
b) Mt phang (ABC) c6 mdt vecto phép tuyén 1a a = (1;4;5) .
¢) Mit phang (4BC) chua diém M (1;2;2).
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Cau 18:

CHUYEN PE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
d) Mit phang (P) diqua 4, B vacach C motkhoang 16n nhit c6 phuong trinh 3x+2y+2z—-11=0
Loi giai

‘ a) Ding ‘ b) Sai ‘ ¢) Sai ‘ d) Pung
a) Tacd AB = (1;—1;—1),26 =(-2;-3;,-2).

Vi }2 # :—; nén AB khong cung phuong AC .
Suy ra cac diém A4, B,C khong thang hang.
Ding.
b) Ta c6 modt vecto phép tuyén ciia mit phang (ABC) 1a ii = [E,R’J =(-L4-5).
Vi i khong cing phuong véi @ nén a =(1;4;5) khong 1a vecto phap tuyén cta (ABC).
Sai.
¢) Ta c6 mit phang (4BC) qua diém A(2;1;3) va c6 vecto phép tuyén ii =(-1;4;-5) nén c6
phuong trinh x—4y+5z-13=0.
Vil-42+52-13=-10#0 nén M%(ABC).
Sai.
d) Goi H,K lan luot 1 hinh chiéu ciia C 1én mit phing (P) va dudng thang AB .
Taco CH =d(C,(P))<CK =d(C,(P)) 16nnhatkhi H=K.
Khi d6 mit phing (P) diqua 4,B va vudng gbc véi mét phang (ABC)
Tacd n, = n, 4B | = (~9;-6;-3)
Suyra (P):3x+2y+z—-11=0.
Ding.
Trong khong gian v4i hé toa do Oxyz, cho bon diém A(1;2;1) , B(—2;1;3) , C(Z;—l;l) va
D(0;3;1).
a) Phuong trinh mit phang (A4BC) 1a 3x+ y+5z-10=0.
b) Bén diém 4,B,C, D tao thanh tir dién.
¢) Mit phing (P) chira AB va song song v6i CD ¢6 mdt vecto phap tuyén 1a G = (4;-2;7).
d) C6 2 mat phang di qua 2 diém A4, B sao cho khoang cach tir C va D dén mit phang d6 bang
nhau. Ca 2 mit phang nay déu di qua diém M (1;2;1).
Loi gisi

| a)Ping | b)Ping | ¢)Sai | d)Ping |

a) Ta co AB =(-3;-1;2),4C = (1;-3;0) suy ra [ 4B, AC |=(6;2;10).

Suy ra phuong trinh mit phing (ABC) 1a 3x+ y+5z-10=0.
Ding.

b) Taco 3.0+3+5.1-10=-2#0 nén D%(ABC).

Do d6 bbn diém A4, B,C, D tao thanh tt dién.

Ding.
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Cau 19:

Cau 20:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

¢) Ta c6 mat phang (P) chita AB va song song v6i CD c6 mdt vecto phap tuyén la
ji =| AB,CD | = (~8;-4;-14).
Vi ii khong cling phuong véi @ nén d =(4;-2;7) khong 1a vecto phap tuyén cia (P).
Sai.
d) Truong hop 1: (P) qua hai diém A4, B va song song véi CD, khi dé:
(P) c6 vecto phap tuyén 1a | 4B,CD | = (-8,~4;~14) va 4€(P) = (P):4x+2y+7z-15=0.
Vi 4.1422+7.1-15=0 nén M (P).
Truong hop 2: (Q) qua hai diém A, B cit CD tai trung diém I cua doan CD.
Taco I(LL1)= Z(O;—I;O), vecto phap tuyén cua (0) la [ZE,Z} =(2:0;3) nén phuong
trinh (Q):2x+3z—5:0.
Vi2.1+43.1-5=0nén M €(0Q).
Dung.
Trong khong gian Oxyz, cho A(—l; 0; 2) va mit phang (P) :2x+y—-2z=0.
a) Mat phang (P) co vecto phap tuyén n =(2;1;-2) va di qua 4.
b) Phuong trinh mit phang qua 4 va song song (P) la 2x+y—-2z+6=0.
¢) Mit phang qua gbc toa d6 O,diém A4 va vudng goc (P) c6 phuong trinh 1a 2x -2y +z=0.
d) C6 tat ca hai mit phang song song véi (P) va c6 khoang cach dén 4 bang 2.
Loi gidi

| a)Sai | b)Ping | obPing | d)Sai |
a) Thay toa d6 diém A4(-1;0;2) vao phuong trinh mit phing (P) ta duge —2—4 =0 (vd ly).
Vay a) SAL
b) Goi («) la mat phang qua 4 va song song (P), suy ra (a) c6 VIPT n, = (2;1;-2).
Phuong trinh (a) la: 2(x+1)+1(y—0)—2(z—2) =0 2x+y-2z+6=0.
Viy b) PUNG.
¢) Goi () 1a mit phang qua O, 4 va vudng géc (P).Ta cb n, = (2:1; —2),@ =(-10;2).

(B) c6 VIPT la n, =| n,,04 ] =(2-2:1).

Phuong trinh cua (ﬂ) la: 2(x—0)—2(y—0)+1(z—0):0<:>2x—2y+z=0.
Vay ¢) PUNG.

d)Phuong trinh mit phang (Q) codang 2x+y—2z+d =0.

Taco d(A4(0))=2 & 2(-1)+0-2.2+4]|

d-6=6 _ [d=12(n)
:2<:>|d—6|:6<:{ @{

d-6=—6 |d=0(0)

22412+ (-2)
Viy c6 dung mot mit phing thoa ycbt,suy ra d) SAL
Trong khong gian Oxyz, cho 4(2;0;0),8(0;2;0),C(0;0;3)

a) Mot vecto phap tuyén clia mit phang (4BC) 1a n=(3;3;2).
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Cau 21:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

b) Mit phang di qua C va vudng goc voi duong thing AB c¢6 phuong trinh 1a x— y =0.
¢) Mit phing chita duong thang ABva vudng goéc véi (ABC) c6 phuong trinh 1a
x+y—-3z+2=0..
d) Goi M (a;b;c)e(Oyz)sao cho |m +MB +W| nho nhatkhi d6 3(a+b)+c=5.
Loi giai
| a)Ping | b)Ping | Sai | d)Sai |

a) Phuong trinh mit phang (ABC):§+§+§:1<:>3x+3y+2z—6=0.

Suy ra mt vecto phap tuyén cta mat phing (ABC) 1a n=(3;3;2).

Viy a) PUNG.

b) Goi (a) la mat phéng qua C va vuong goc voi AB.

(o) 6 VTPT la 4B =(-2;2;0)=-2(1;-1;0).

Phuong trinh cua (a) la l(x—O)—l(y—0)+0(z—3)=O<:>x—y:O.

Viy b) PUNG.

¢) Goi () la mit phang mit phing chira dudng thing 4B va vudng goc voi (4BC) c6 VIPT
ciia (B) la: n, =| 4B,n|=(4;4;-12) = 4(1;1;-3).

Phuong trinh cua (ﬂ) la: 1(x—2)+1(y—0)—3(z—0):0<:>x+y—3z—2 =0.

Vay c) SAL

d) Goi G la trong tam cua tam giac 4BC,ta co G(%;%;l].

Vi |MA+MB+MC =3|ATG

_

,suy ra |MA+MB + MC

e

min min

Ma M e Oyz = M phai 14 hinh chiéu ctia G 1én Oyz = M (O;%;l].

=3(a+b)+c=2+1=3.

Viay d) SAL

Trong khong gian Oxyz, cho mit phang (P):(4—a)x—(a+3)y+z+1=0 va mat phing
(Q):3x—4y+z+3=0.

a) Mit phang (P) va mit phang (Q) song song véi nhau khi a =1.

b) Mit phang (P) va mit phang (Q) vudng géc v6i nhau khi a=2.

¢) Khong c6 gia tri nao ctia @ dé hai mit phang trén trung nhau.

d) Mit phang vudng goc voi ca hai mét phang trén co vecto phap tuyén 1a n= (1;—1; —7) .

Loi gidi
| a)yPing | b)Sai | o Ding | d)DPing |
a)Khi a=1,taco n, =(3-4;1) va n, =(3;-41). Vi n, =n, va 1= nén (P)//(0).

b)Khi a=2,tacé n, =(2;-5;1) va n, =(3;-41). Vi n,.ny =2.3+(-5).(-4) +1.1=27#0 nén
(P) va (Q) khong vudng goc voi nhau.
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Cau 22:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

. - —(a+3
¢) Hai mat phang (P) va (Q) trung nhau khi 43a = (a4 )=%=%. Vi l;t% nén khong co

gia tri ndo ctia a dé hai mit phang trén tring nhau.
d) Ta co: npn=(4-a).l+(a+3).1-7=0 va nyn=3.1+4.1-7=0. Vay n=(L-1-7) la

vecto phap tuyén ctia mit phang vudng gbc voi cd hai mat phang(P) va (Q).

Trong khong gian Oxyz , cho diém M (1;3;-2) va mit phing (a):2x+y—-z+5=0.
a, Mit phang () c6 phuong trinh 2x+y+z-3=0 di qua diém M va song song mit phing
(@)-
b, Mit phang (y)c6 phuong trinh x -3y —z+2024 =0 vudng goc véi mit phang (a).
¢, Mit phing (P) di qua diém M , song song truc Ox va vudng goéc véi mit phang (&) c6
phuong trinh 1a y+z-1=0.
d, C6 hai mit phang song song mit phing (a) va cach diém M mot khoang bang 26
Loi giai
| a)Sai | b)Ping | obing | d)Sai |

a, Sai

Mt phang () song song mat phang (@) c6 phuong trinh dang: 2x+y—z+d =0 (d #5)

Do mit phang () di qua diem M (1;3;-2) néntacod: 2+3+2+d =0 d =-7

Vay mit phang (3)can tim1a 2x+y-z-7=0

b, Ping

Vec to phap tuyén ctia mat phing (o) 1a n, =(2;1;-1)

Vec to phap tuyén ctia mit phang () la a =(1,-3;-1)

Taco n,n =2.1+1.(-3)+(-1).(-1)=0nén n, Ln,

Véy mit phang () vudng goc véi mit phang (o).

¢, Pung

Mit phang (P) song song truc Ox va vudng géc voi mit phing (&) nén c6 cdp vecto chi
phuong 1a i = (1,0,0) va n, = (21;,-1).

Do d6 mit phang (P) c6 mdt vecto phap tuyén 1a n, = F, Z] =(0;1;1)

Mit phing (P) quadiém M (1;3;-2) va co vecto phap tuyén 1a 7, = (0;1;1) nén c6 phuong trinh
la: 0.(x—1)+1.(y—3)+1.(z+2) =0 y+z-1=0.

d, Sai

Goi mit phang song song mit phing (a) va cach diém M mot khoang bing 276 1a mit phing
(Q)-

Phuong trinh mét phang (Q) song song mit phang (&) c6 dang: 2x+y—z+e=0(e#5)

Mit phing (Q) céch diém M mot khoang bang 2.6
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Cau 23:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

<:>d(M,mp(Q))=2\/g

2.143+2+¢|
L21312+d g
J6

< |7+¢=12

T+e=12
=N

T+e=-12

e=5
=N

e=-19
Véi e=5 loai
Véi e=-19 nhan
Vay chi c6 mot mat phéng thoa yéu cAu bai toan.
Trong khong gian Oxyz , cho hai mit phing (P):x—3y+2z-1=0 va (Q):—2x+y+4z-3=0
a, Mt phing (P) song song mit phang (Q).
b, Mit phing (R)c6 phuong trinh 14x +8y +5z—2=0 clng vudng géc v6i hai mit phiang (P)
va ( Q).
¢, Mit phang (@):2x—6y+4z—9 =0 song song mit phang (P):x—3y+2z—1=0 va cach mat
phang (P) mot khoang bang 1.
d, Mat phang () qua hai diém A(1;0;1), B(2;-2;1) va vudng géc véi mit phang (Q) c6 mot
vecto phép tuyén 1a @ =(8;4;3).

Loi gidi
‘ a) Sai ‘ b) Piling ‘ ¢) Sai ‘ d) Pung

a, Sai

Vecto phép tuyén cua mit phing (P) 1a n, = (1,-3;2)

Vecto phép tuyén cua mit phing (Q) 1a %g =(-2;1;4)

Vi hai vecto phap tuyén n, =(1;-3;2) va @ =(~2;1;4) cua hai mat phang (P) va (Q) khong
cung phuong. Do d6 mit phing (P) khong song song mt phang (Q).

b, Ping
Mt phang (R) cung vudng géc voi hai mit phang (P) va (Q) nén c6 cp vecto chi phuong la

n, =(1-3;2) va n, =(-2;1;4)

Do d6 mit phing (R) c6 mot vecto phap tuyén la |m,,n, |=(~14;-8-5) hay chon
n, =(14;8;5)

Vay mit phang (R)c6 phuong trinh 14x+8y+5z-2=0 cung vudng goéc véi hai mit phing
(P) va (Q).

¢, Sai

Vecto phap tuyén cta mit phing (P) 1a n, =(1;-3;2)
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Cau 24:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Vecto phap tuyén ctia mat phing (@) 1a n, =(2;-6;4)

Ta co: {n" =2 nén mit phing (&) song song mit phang (P)
92 2.(~1)

Lay diém M (1;0;0) thudc mat phing (P):x=3y+2z-1=0.
2.1-9 V14

J2 (o) 4> 4

Lai co d(M,mp(a)) =

V14

Nén mit phing (@) cach mét phang (P) mét khodng bang 7

d, Pung

Ta c6: AB =(1;-2;0) va vecto phap tuyén ctia mit phing (0) 1a %g =(-2;1;4)

Mt phing () qua hai diém A(1;0;1), B(2;-2;1) va vudng goc v6i mat phing (Q) nén c6 cip
vec to chi phuong 1a 4B va n,. Do do mit phang (f) co mdt vecto phép tuyén la

ny=|ng, AB |=(8:43).

Trong hé truc toa do Oxyz, cho diém A(3;1;1)va hai mat phing (P):x-2y+2z-3=0,
(0):—x+2y—2z+1=0.
a) Hai mit phang (P) va (Q) song song nhau.
b) Diém A4 thudc mit phang (P).
b) Khoang céach d (A,(Q)) =2.
¢) Goi diem B(x,;¥,;2,)€(Q) sao cho khoing cich 4B ngin nhét, khi d6 ta co
Xy + Yy, +z,=43.
Loi giai
| ayPing | b)Ping | ¢)Sai | d)Sai |

a) Dung
Taco mi (1 —2;2) va n2 (~1;2;-2) 1a céc véc to phap tuyén cia hai mt phing (P) va (Q) tuong
ung. RO rang ching cung phuong nhau (vi m=—ns ).
Mat khac ta c6 (—3) #—1.1 1a cac hé s tu do ctia phuong trinh téng quat ciia 2 mit phing twong
ung.
Tir d6 ta c6 hai mat phang (P) va (Q) song song nhau.
b) Dung
Thay toa do diém A vao phuong trinh ctia (P) ta thiy thda man 3—-2+2-3=0,nén 4 thudc
(P)-
¢) Sai
~13+21-2.1+1] 2
Taco: d( A, = | =—.
( (Q)) V1+4+4 3

d) Sai
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Cau 25:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Do B(xy;¥y:2,)€(0Q) sao cho khoang cach AB ngén nhat nén B chinh la hinh chiéu vuéng
goc cia A trén (Q).
Goi d la duong thang di qua 4(3;1;1) va vudng géc véi (Q), ta c6 phuong trinh tham s6 cia
d la:

x=3-¢

y=1+2t.

z=1-2¢

Giao diém B cia d va (Q) c6 tham sb ¢ théa man:

25 13 5
—(3—t)+2(1+2t)—2(1—2t)+1:0<:>9t—2:O<:>t:§.Khidétadu:qc B(?’?’gj
. 25+13+5 43
Viay x0+y0+ZO:T=?.

Trong hé truc toa dd Oxyz , cho hai mit phang (P):2x=2y+z+1=0, (Q):2x-2y+z-5=0
va cac diém A(0;1;1), B(2;0;1).

a) Hai mit phang (P) va (Q) song song nhau.

b) Khoang céach d (A,(Q)) =4,

¢) Khoang cach d (P,(Q)) =6.

d) Cho biét diém C e (P) va dudng thing BC tao véi mit phing (P) goéc 30°. Khi d6 ta co

43

khoang cach BC = K

Loi gidi
| ayPing | b)Sai | ¢)Sai | d)Sai |

a) DPung

Taco ni(2;-2;1) va na(2;-2;1) 1a céc véc to phap tuyén clia hai mat phang (P) va (Q) tuong
ung. RO rang ching cung phuong nhau (vi m=n ).

Mit khac ta co 1# -5 1a cac hé s6 tu do ctia phwong trinh téng quat ciia 2 mit phing twong mg.

Tur d6 ta c6 hai mat phang (P) va (Q) song song nhau.

b) Sai

, 0-2+1-5
Ta co: d(A,(Q))=—| Y] | =2.
¢) Sai

Ta thay A(0;1;1) thuge (P) vi toa dd diém A théa man phuong trinh mit phang (P):
2.0-2.1+1.1+1=0.

Vay 6 (P)//(Q) va Ae(P) nén d(P,(Q))=d(4,(0))=2.

d) Sai

Ta thdy B(2;0;1) thudc (Q) vi toa d6 diém B théa méan phuong trinh mit phang (Q):
22-2.0+1.1-5=0.
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Goi H 1a hinh chiéu vudng goc cia B 1én (P), tacoé BH =d(B,(P))=d(4,(0))=2.
Vi géc gitta dudng thing BC va mit phing (P) bang 30° nén suy ra goc BCH =30°.

Do Ce(P) nén xét tam giac BHC vudng tai H ¢6 BH =2, ﬁ:30°, dé do ta co

sin30° =24 — e - .BHO _ 2
BC sin30” 0,5
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| CHUONG |

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: PHUONG TRiINH MAT PHANG

@ HE THONG BAI TAP TRA LOI NGAN

Cau 1:

Cau 2:

Cau 3:

Cau 5:

Caiu 6:

Cau 7:

Cau 10:

Trong khong gian vai hé truc toa d6 Oxyz , mit phang di qua diém M (l; O;O) va song song voi
mit phang (a):2x—y—1=0 c6 dang —x+by+cz+d =0. Tinh b+c—-3d .

Trong khong gian Oxyz, cho ba diém 4(2;1;-1), B(-1;0;4), C(0;-2;—1). Phuong trinh mét
phiang qua A4 va vudng goc v6i BC c6 dang x+by+cz+d =0. Tinh b+c+d .

Trong khong gian voi hé toa do Oxyz, cho hai diém A4(2;0;1) va 2 vecto 21:(1;—3;2),
b= (-1;-1;2). Mot mét phang (Q) chtra diém 4 va nhan a, blam cip vecto chi phuong c6
phuong trinh 1a ax+by+cz—3=0. Tinh a+b+c.

Trong khong gian toa d6 Oxyz, phwong trinh mit phang (P) di qua ba diém
A(1;0 ;-2),B(=3;1;1),C(5;5;—5) ¢6 dang ax+by+cz+5=0, khi d6 gi4 tri cua bicu thic
a+b+c bing

Trong khong gian Oxyz, cho ba diém A(O;l;2),B(2;—2;1),C(—2;1;0) . Khi d6, phuong trinh
mit phang (ABC) la ax+y—-z+d=0.Hay tinh a+d.

Cho diém A(l; 2;—1) va mit phang (a) :2x-2y+z—-7=0, Khoang cach tr M dén mat phang
(a) c6 dang % t6i gian; a;beZ . Tinh T=2a-b?

Cho diém A(l; 2;—1) va mit phing (a) ix=2y+2z+2=0.Mat phang (ﬁ) song song v&1 mat
phang (a) va cach A mot khoang 1 c6 dang (a):x—by+cz+d:0. Khid6 S=3b—c+d?
Trong khéng gian Oxyz, cho diém M(a; b;l) thudc mit phang (P) :2x—y+z-3=0.Tinh gia

tri bieu thirc S=2a-b.
Trong khong gian Oxyz, cho phuong trinh mat phang (P) qua A(2; 1;—3) va song song vd&i

mit phang (Q):x—y+2z—-1=0 c6 dang x—y+az+b=0 Tinh gid tri biéu thic S=a—b.
Trong gian Oxyz, cho ba diém A(2;—1;1), B(l; 0;4) , C(O; —2;—1) . Mit phang qua A va vudng
gbc v6i duong thang BC c6 phuong trinh dang x+ay+bz+c=0. Tinh gia tri biéu thuc

S=a+b+c.

Page 23

Swu tam va bién soan



Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khéng gian Oxyz, cho mat phang (P) rax+by+cz—27=0 qua hai diém A(3; 2;1) va
B(—3;5;2) va vudng goc v6i mit phang (Q):3x+y+z+4:O. Tinh tong S=a+b+c.

Trong khong gian Oxyz, mit phang (P) di qua A(I;O;O); B(O;0;2) va cit tia Oy tai diém C
sao cho thé tich khdi chép OABC bang 2. Biét diém S(—l; 6;m) thudc (P), thi m bang bao
nhiéu?

Trong khong gian Oxyz, cho (a) (X+2y—-z-1=0 va ([3) :2x+4y-mz+2=0. Tim m dé
(a) va (ﬂ) song song v&i nhau.

Trong khong gian Oxyz, cho hai diém A(l; 2;0) , B(3; 4; —2) va (P) :x—y+z—-4=0.Phuong
trinh mat phang (Q) di qua hai diém A, B va vudbng goc v4i mit phing (P) , c6 dang
(Q):ax+by+cz+2=0.Tinh T=a+b+c.

Trong khong gian Oxyz, cho cac diém A(O; 1;2),B(2; —2;1),C(—2; 1;0),M(3; 0;1). Tinh
khoang cach tr M dén mat phéang (AB C ) , (két qua lam tron dén hang phan tram).

Trong khong gian Oxyz, biét mat phang (P) song song v4i mat phang—7 va cach diém
A (2, -3, 4) mot khoang bang 3. Tinh tich hai hé s6 tu do clia phuong trinh téng quat mit phang
(P) (biét hoanh d¢ ciia vecto phép tuyén cia (P) bang 1).

Trong khong gian Oxyz, cho céc diém M(m;0;0),N(0;n;O),P(O;O;p)kh()ng trung voi géc
toa d0 va théa man m* +n* + p2 =3,m,n,p lacac $6 thuc duong. Tim gia tri 16n nhét ctia khoang
cach tir O dén mat phang (MNP) . (Lam tron két qud dén hang phan tram).

Trong khong gian Oxyz, cho diém A(1;1;2) va mit phiang (P) :(m—l)x+y+mz—l =0, voi
m 1a tham s6. Tim m dé khoang cach tir diém A dén mat phing (P) 16n nhat.

Trong khong gian v6i hé toa d Oxyz, cho hai diém A(3;-2;6),B(0;1;0) va mat cau
(S):(x—l)2 -|—(y—2)2 +(z—3)2 =25. Mit phing (P):ax+by+cz—2 =0 di qua 4,B va cit
(S ) theo giao tuyén la duong tron c6 ban kinh nhé nhat. Tinh T=a+b+c

Trong khong gian Oxyz, cho hai diem A(2;-2;4), B(-3;3;-1) va mat phang
(P):2x—y+2z-8=0.Xét M la diém thay d6i thudc (P), gié tri nho nhét cia 2MA° +3MB’
bang

Trong khong gian Oxyz, cho diém M (1; 1,'2). Hoi ¢6 bao nhiéu mit phang (P) di qua M va
cit cac truc x'Ox, V'Oy,z'0Oz lan luot tai cac diém 4, B,C sao cho O4=0OB=0C #0?

Trong khong gian v6i hé truc toa dd Oxyz, cho A(1;2;3), B(3;4;4). Co tat ca bao nhiéu gia
tri cia tham s& m sao cho khoang cach tir diém A dén mit phang 2x+ y+mz—1=0 bang do

dai doan thang A4B.
Trong khong gian Oxyz, mit phang (&) qua hai diém 4(1;2;0), B(4;1;2) va cach déu hai

diem C(-2;1;-1), D(0;—3;1) c6 dang ax+by+cz+1=0 (a<0). Tinh P=a+b+c.
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Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Trong khong gian Oxyz, mit phing (P) qua diem A(1;-2;-2), vudng géc véi mit phang

(Oxz) dong thoi khoang cach tir diem B(3;1;-3) dén (P) bang g . Phuong trinh mit phang

(P) c6 dang 2x+by+cz+d =0 (d #0). Tinh P=3b+2c—d .

Trong khong gian véi truc hé toa do Oxyz, cho diém H (1;2;3) la truc tAm cua AABC véi
A,B,C 1a ba diém 1an luot ndm trén cac truc Ox,0y,0z (khac gbc toa d6). Phuong trinh mit
phing di qua ba diém A4,B,C c6 dang mx+ny+pz—14=0, (m,n,peZ). Khi 86 m+n+p
bang

Trong h¢ tuc toa do khong gian Oxyz, cho A4(1;0;0), B(0;6;0), C(0;0;c), biét b,c >0,
phuong trinh mit phang (P) :y—z+1=0. Tinh M=c+b biét (ABC) J_(P) ,
1

3

Trong khong gian Oxyz cho hai diém A(—l; 2; 0), B(l; I 3) va mat phéng

d| 0;(4BC)|=

(P):x—2y+3z—5=0. Phuong trinh cia mit phang di qua hai diém 4, B, dong thoi vudng goc
(P) 1a 2x—ay —bz +c = 0. Gid tri cta biéu thitc a+2b+3c béng

Trong khong gian Oxyz, cho mit phing (a):x+by+cz+d =0 vudbng goc voi mat phang
(B):x+2y+3z+4=0 va chira giao tuyén cta hai mit phing (P):x+3y+z-7=0,
(Q):x—y+z+1=0. Khi d6 d bing

Trong khong gian véi hé truc toa d Oxyz, cho hai diém 4(2;3;4), B(6;—3;0) va mit phang
(P) sao cho d(B;(P)) = 2d(A;(P)), (P) cét AB tai I(a;b;c) ndm trén doan thang 4B . Tinh
S=a+b+c.

Trong khong gian Oxyz , cho diém M (1;2;3). Mat phing (P):x+Ay+Bz+C =0 chtatryc Oz
va cach diém M mét khoang 16n nhat, khi d6 tinh tong A+ B +C.

Trong khong gian Oxyz, cho hai diém A(l;—3;2) va B(—2;1;—3) . Xét hai diém M va N thay
d6i thudc mit phiang (Oxy) sao cho MN =1. Gi4 tri 16n nhét cua |AM — BN/ bang
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| CHUONG |

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: PHUONG TRiINH MAT PHANG

@ HE THONG BAI TAP TRA LOI NGAN

Cau 1:

Cau 2:

Cau 3:

Trong khong gian vai hé truc toa d6 Oxyz , mit phang di qua diém M (l; O;O) va song song voi
mit phang (a):2x—y—1=0 c6 dang —x+by+cz+d =0. Tinh b+c—-3d .
Loi giai
Tra loi: -2,5
Goi (P) 1a mat phang can tim. Do (P)//(a)= VTPT n,=n, = (2;-1;0).
Va (P) diquadiém M = (P):2.(x-1)-1.(y+0)+0.(z+0)=0

:>(P):2x—y—220<:>—x+%y+1=0.
Vay b=%,c=0,d=l:>b+c—3d:—2,5.

Trong khong gian Oxyz, cho ba diém A(2;1;—1), B(—l; 0;4) , C(O; —2;—1). Phuong trinh mat
phiang qua A4 va vudng goc v6i BC c6 dang x+by+cz+d =0. Tinh b+c+d .

Loi giai
Tra 10i: -9
Mit phang vuong goc véi BC co véc to phap tuyén 1a n=BC = (1;—2;—5) .
Phuong trinh mat phang qua 4 va vudng goc véi BC 1a 1(x—2)—2(y—1)—5(z+1) =0 hay
x—-2y-5z-5=0.
Vay b=-2,c=-2,d=-5=b+c+d=-9.
Trong khong gian voi hé toa do Oxyz, cho hai diém A4(2;0;1) va 2 vecto 21:(1;—3;2),
b= (-1;-1;2). Mot mét phang (Q) chtra diém 4 va nhan a, blam cip vecto chi phuong c6
phuong trinh 1a ax+by+cz—-3=0.Tinh a+b+c.

Loi giai
Tra loi: 3
Véc-to phép tuyén ciia mt phing (Q) 1a % = [l;,;: } =(4;4:4).

Phuong trinh mét phang (Q) 1a
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Cau 4:

Ciu 5:

Ciu 6:

Cau7:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

4(x—2)+4(y—0)+4(z—1):0c>4x—8+4y+4z—4:O
S4x+4y+4z-12=0=x+y+2z-3=0
Suyraa=b=c=1.Vay a+b+c=3.
Trong khong gian toa d6 Oxyz, phuong trinh mit phing (P) di qua ba diém
A(1;0 ;-2),B(-3;1;1),C(5;5;—5) c6 dang ax+by+cz+5=0, khi d6 gia tri cta biéu thic
a+b+c béng

Loi giai
Tra 1oi: 7
Tacd AB=(~4;1;3), AC = (4;5;-3) =| 4B, AC | =(~18;0;-24).
Phuong trinh miat phang (P) di qua diém A(1;0;—2) va c6 mot vecto phap tuyén
ﬁ:—%[@,ﬁ]:(&o;@ la: 3(x—1)+4(z+2)=03x+4z+5=0.
Suy ra a=3,b=0,c=4.
Vay a+b+c=17.
Trong khong gian Oxyz, cho ba diém A(O; 1;2),B(2;—2;1),C(—2; 1;0) . Khi d6, phuong trinh
mit phang (ABC) la ax+y—-z+d=0.Hay tinh a+d.

Loi gidi

Tra 1oi: 2
Taco: AB=(2;-3;-1); AC=(-2;0;-2).
-3 -1

[E’,A_C’J{ N J=(6;6;—6).

Chon 1 = %[E;A—CJ —(1;1;~1) 1a mot VTPT cita mp( ABC). Ta c6 pt mp( ABC)1a:

-1 2
-2 -2

2 3
-2 0

7 7

x+y—-1-z+2=0=x+y—-z+1=0.Vay a+d=1+1=2
Cho diém A(l; 2;—1) va mit phing (a) :2x—-2y+z—7=0,Khoang cach tr M dén mat phang
(a) c6 dang % ti gian; a;beZ . Tinh T=2a-b?
Loi gidi
Tra loi: 13
Khoéng cach tir M dén mit phang (a):

d(M;(a))z‘2'1_2'2+(_1)_7‘ 8 {a:g

—=—= .
b=3
Vay T=2a-b=13.

\/22 i) 30

Cho diém A(l;2;—1) va mit phing (a):x—2y+2z+2 = 0. Mat phang (ﬁ) song song v&1 mat
phing (a) va cach A mot khoang 1 c6 dang (a):x—by+cz+d=0. Khido S=3b—-c+d?

Loi giai

Page 2

Swu tam va bién soan



Cau 8:

Cau 9:

Cau 10:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Tra loi: 12
Mit phang ( I} ) song song voi mit phing (a) nén miat phing ( 1] ) c6 dang:
x-2y+2z+d=0; (d=2).
1-22+2(-1)+4] d=8
d=2 (1)

Khoang cach tir M dén (6) bang 1 < :1<:>‘d—5‘:3 @{
P+(-2) +2°
b=2
Do d6: (3):x—2y+2z+8=0=1c=2.
d=8

Vay §=3.2-2+8=12
Trong khong gian Oxyz, cho diém M(a; b;l) thudc mit phang (P) :2x—y+z-3=0.Tinh gia
tri biéu thire S=2a-b.
Loi gidi
Tra loi: 2
Vi Me(P) nén 2a-b+1-3=0<2a-b=2.

Trong khéng gian Oxyz, cho phuong trinh mat phang (P) qua A(Z; 1;—3) va song song vd&i

mit phing (Q):x—y+22—1:O c6 dang x—y+az+b =0 Tinh gia trj biéu thic S=a—b.
Loi gidi

Tra 1oi: -3

Vi (P) // (Q):x—y+2z—1=0,nén VIPT ciia (Q): 7 1;-1;2) ciing 1a VTPT cua (P).

=
Ta c6 mit phing (P) qua A(2; 1;—3) va ¢ vecto phap tuyén 7i = (1;—1;2)

Nén phuong trinh mat phang (P)léz l.(x—2)—1(y—1)+2(z+3):0 hay x—y+2z+5=0

a=2
Suy ra =a-b=2-5=-3.
b=5

Trong gian Oxyz, cho ba diém A(2;—1;1), B(l;0;4), C(O;—Z;—l) . Métphéng qua A vavudng
gbc voi duong thang BC c¢6 phuong trinh dang x+ay+bz+c=0. Tinh gia tri biéu thuc
S=a+b+c.

Loi giai
Tra loi: 2
Taco BC =(~1;-2;-5).
Mit phang qua A(2;—1;1) va vudng goc v6i duong thang BC nhan vecto BC = (—1; -2; —5) la
mot vecto phip tuyén nén c6 phuong trinh la —(x—2)—2(y+1)—5(z—1):0

a=2
& —x-2y-5z+5=0x+2y+5z2-5=0=<b=5 =a+b+c=2.
c=-5
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Cau 11:

Cau 12:

Cau 13:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khéng gian Oxyz, cho mat phang (P) rax+by+cz—27=0 qua hai diém A(3; 2;1) va
B(—3;5;2) va vudng goc v6i mit phang (Q):3x+y+z+4:O. Tinh tong S=a+b+c.
Loi gidi
Tra loi: -12
Cach 1:

AB=(-6:31), i, = (3:1:1).

(P) qua hai diém A(3;2;1), B(-3;5;2) va vudng goc mit phang (Q), nén (P) c6 cap vecto
chi phuong AB=(~6;3;1), 7, =(3;1;1).

Suy ra (P) €0 VTPT i, =| ABifi g |=(2:9-15), vi qua diém A(3;21).

Phuong trinh (P):2x+9y—15z-4=0< 6x+27y-45z-12=0.

Vay S=a+b+c=-12.
Cach 2:
Ta co 1_1'(1,) :(a;b;c), ﬁ(Q) :(3;1;1).

Mit phang (P) qua hai diém A(3;2;l) va B(—3;5;2) va vudng goc v6i mit phang (Q)

3a+2b+c=27 a==6
—3a+5b+2c=27<b=27 .Vay S=a+b+c=-12.
3a+b+c=0 c=-45

Trong khong gian Oxyz, mat phang (P) di qua A(I;O;O); B(O;O;2) va cit tia Oy tai diém C
sao cho thé tich khdi chop OABC bang 2. Biét diém S (—l; 6;m) thudc (P), thi m bang bao
nhiéu?

Loi gidgi
Tra 1oi: 2
Goi C(O;y;O)eOy voi y>0;
Taco: OA=1,OB=2, 0C=y va OA, OB, OC d6i m¢t vudng goc;

=V

OABC —

lOA.OB.OC:ly.
6 3
Gia thiét :%y:2:>y:6:>C(0;6;0).

Phuong trinh mit phang (ABC ) T—+

Piém S(-1;6;m) thude (P) < Ttetyslem=2.

Trong khong gian Oxyz, cho (a):x+2y—z—1=0 va (ﬁ):2x+4y—mz+2=0. Tim m dé
(a) va (ﬁ) song song v&i nhau.

Loi gidi
Tra loi: 2
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Cau 14:

Cau 15:

Cau 16:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Vec-to phap tuyén ctia hai mét phang lan luot 1a fi(a) = (l; 2; —1) ; ﬁ( 5= (2; 4; —m)

bé (a) va (ﬁ) song song v&i nhau thi: ﬁ(a) =k.ﬁ(6)(keN*) = %z%z?:mzl

Trong khong gian Oxyz, cho hai diém A(I;Z;O) , B(3;4;—2) va (P): x—y+z—-4=0.Phuong
trinh mat phang (Q) di qua hai diém A, B va vudng géc véi mit phing (P), c6 dang
(Q):ax+by+cz+2=0.Tinh T=a+b+c.
Loi gidi
Tra loi: -2
Taco AB=(2;2;-2)=2(L;1;-1).
Mit phang (P) c6 mot vecto phap tuyén 1, = (1;—1;1) .
Mit phiang (Q) c6 mot vecto phap tuyén la ﬁQ = [@,ﬁp} = (O; —4; —4) = —4(0; 1;1) .
Vay phuong trinh mit phing (Q): Yy+z-2=0-y-z+2=0=>T=a+b+c=-2.

Trong khong gian Oxyz, cho céc diém A(0;1;2), B(2;-2;1),C(-2;1;0),M(3;0;1). Tinh
khoang céch tir M dén mét phang (ABC), (két qua lam tron dén hang phan tram).
Loi gidi
Tra loi: 1,73
Ta co: 1‘TB=(2;—3;—1);1‘TC=(—2;0;—2).
-3 -1

[E,/TCJ=[O , ]=(6;6;—6).

Chon n= %[E,A—C} = (1; 1; —1) 12 mot vecto phap tuyén ctia mit phang (ABC).

-1 2
-2 2

2 3
-2 0

4 7

Phuong trinh mit phang (ABC) la: x+y-1-z+2=0=x+y—-z+1=0.

3+0-1+1
d(M,(ABC))= | ‘2 ~3~1,73.

P+17+(-1)
Trong khong gian Oxyz, biét mat phang (P) song song v6i mat phang—7 va cach diém
A (2, -3, 4) mot khoang bang 3. Tinh tich hai hé s6 tu do ctia phuong trinh téng quat mit phang
(P ) (biét hoanh d6 cuia vecto phap tuyén ciia (P) bang 1).

Loi giai
Tra loi: 175

(P)//(Q):2x—4y+4z+3=0=(P):2x—4y+4z+ D =0(D #3)
[4+12+16+D| |D+32) D=-14
=3 = =3

d(A,(P
(4(P) J4+16+16 6 D=-50
= (P):2x—4y+4z—-14=0;2x -4y +4z-50=0.
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Cau l7:

Cau 18:

CHUYEN PE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Vi hoanh d6 cua vecto phap tuyén ctia (P) bang 1nén phuong trinh clia cac mat phang can tim
la: x-2y+2z-7=0;x-2y+2z-25=0.
Khi d6 tich hai hé s6 tu do ctia phuong trinh tong quat mét phang (P) la (—7 ).(—25) =175.
Trong khong gian Oxyz, cho cac diém M(m;0;0),N(0;n;O),P(O;O;p)kh()ng trung voi géc
toa d0 va thoa man m*+n + p2 =3,m,n,p lacac sb thuc duong. Tim gia tri 16n nhét cua khoang

cach tir O dén mat phéng (MNP) . (Lam tron két qua dén hang phan tram).

Loi gidi
Tra loi: 0,58
Phuong trinh mit phang (MNP) c6 phuong trinh 1a £+1+£:1.
m n p
Theo bét déng thirc Bunhia-Copsky ta cé:
(m2+n2+p2) L2+L2+L2 29:%+%+%2%:3
m. np m- n pT o m+n +p
Khi d6: d(0;(P))= ! <L Déubing xdy rakhi m=n=p=1.
11 1 B
o

. . § 1
Vay khoang cach 16n nhét tir O dén (MNP) bing —=~0,58.

75

Trong khong gian Oxyz, cho diém A(1;1;2) va mit phang (P) :(m—l)x+y+mz—1 =0, voi

m 1a tham s6. Tim m dé khoang céch tir diém A dén mit phang (P ) 16n nhat.

Loi giai

Tra loi: 5

B \m—1+1+2m—1\ B

\/(m—l)2 +1+m’

Tacod d(A,(P))

3m—1 ’
Xét f(m)=ﬁ:>f’(m)
f'(m) —

Vay maxd(A,(P))= \/g khi m=5.
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Chu 19: Trong khong gian véi hé toa dd Oxyz, cho hai diém A(3;-2;6),B(0;1;0) va mat cau
(8):(x=1)" +(y=2)" +(z-3)" =25. Mt phing (P):ax+by+cz—2=0 di qua 4,B va cét
(S) theo giao tuyén 1a duong tron c6 ban kinh nhé nhat. Tinh T =a+b+c
Loi giai
Tra loi: 3
Mit cau (S) ¢6 tam 1(1;2;3) va ban kinh R=5

’{AE(P) {3u—2b+6c—2=0 {a=2—2c
Ta co = =
Be(P) [b-2=0 b=2
2

Bén kinh ctia duong tron giao tuyén 1a r = \/R2 —[d([;(P))J \/25—[d(1;(P)ﬂ2

Ban kinh cua dudng tron giao tuyén nho nhét khi va chi khi d(I ; (P)) 16n nhét

C|a+20+3c-2]  [2-2c+4+3c-2] | (c+4)
b \/(2—2c)2+22+c2 V57 -8c+8

Ta cod d(I,(P))

2
Xét f(c)= (2”—4) = f(c)= —48¢* —144c+192
5¢°-8c+8 . (c+4)2
(562 —8c+8) o
5¢°-8c+8
' _ c= 1

f (c)—0<:>L:_4
Béng bién thién
Al IS —4 1 +o0

- 0+ 0 -
I N
y_
0 =
V5
Vay d(I;(P)) 16n nhit bing /5 khi va chikhi c=1=a=0,b=2=a+b+c=3.

Cau 20: Trong khong gian Oxyz, cho hai diém A(2;—2;4) , B(—3;3;—1) va mat phéng
(P):2x-y+2z-8=0.Xét M la diém thay doi thudc (P), gié tri nhé nhat cua 2MA” +3MB’
bang

Loi giai
Tra loi: 135
Goi 1(x;y;z) 1a diém thoa méan 2MA+3MB =0 suyra I(-11;1)
14’ =27; 1B* =125 d(1,(P))=3

5 2 - —\2 _ —\2 —_2 —2 —2 2
2MA* +3MB =2(M1+1A) +3(MI+IB) =5MI +2I4 +3IB =5MI*+90
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Cau 21:

Cau 22:

Cau 23:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Ma 2MA? +3MB>nh6 nhit < MI nho nhat
Suyra MI2d(I,(P))=3
Vay 2MA* +3MB* >5.9+90=135

Trong khong gian Oxyz, cho diém M (1;1,‘2). Hoi ¢6 bao nhiéu mit phang (P) di qua M va
cit céc truc x'Ox, y'Oy, z'Oz lan luot tai cac diém A4,B,C saocho O4=0B=0C #0?

Loi giai
Tra loi: 3
Mat phéng (P) di qua M va cit cac truc x'Ox, y'Oy,z'Oz lan luot tai cac diém
A(a;O;O),B(O,‘b,‘O),C(O,‘ 0,'c) . Khi d6 phuong trinh mat phang (P) c6 dang: §+%+§: 1.

Theo bai mit phiang (P) di qua M (1; 1;2) va OA = OB =O0C nén ta co hé:

a=b=c
1 1 2
a+b+c ().Tacé:(2)<:> a=b Z
a=c=
=pl=| (2) -
=—qa

uoc a=b=c=4

- Véi a=b=cthay vao (1) d
0 (1) dugc 0=1 (loai).

- V61 a =b=—c thay va
- V61 a = c =—b thay vao (1) dugc a=c=-b=2.
- V6i b =c = —a thay vao (1) dugc b=c=-a=2.
Viy c6 ba mit phang thoa man bai toan 1a:

LY LE g NP A X YL 2
(R): =+ 7 1, (1"2).2+_2+2 1 (B): AR 1

Trong khong gian véi hé truc toa d§ Oxyz, cho A(1;2;3), B(3;4;4). Co tat ca bao nhiéu gia
tri cia tham sb m sao cho khoang cach tir diém A dén mit phang 2x+ y+mz—1=0 bang do
dai doan thang A4B.
Loi giai

Tra loi: 1
Taco AB=(2;2;1) = AB=~2"+2"+1" =3 (1).
2.1+2+m3-1  [3m+3|

V221w 5w

Khoang cach tir 4 dén mit phang (P): d (A,(P)) =

3m+3|

V5+m?

Trong khong gian Oxyz, mit phiang (&) qua hai diém 4(1;2;0), B(4;1;2) va cach déu hai

Dé AB=d(4,(P))=3= S 9(5+m’)=9(m+1) ©m=2.

diem C(-2;1;-1), D(0;-3;1) cé dang ax+by+cz+1=0 (a<0). Tinh P=a+b+c.
Loi giai
Tra loi: 3
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Cau 24:

Cau 25:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Mp (a) cach déu hai diém C,D khi va chi khi CD//(e) hodc () di qua trung diém / cuia
CD.
Truong hep 1: (a)//CD.

AB=(3;-1;2), CD=(2;-4;2).

Vi mit phang (@) qua hai diém 4, B va song song véi CD nén (&) ¢6 vecto phap tuyén la
ji=| 4B,CD | = (6;-2;-10).

Ma mp (a) qua diém A(1;2;0) nén phuong trinh ciia mit phing (a) la:
6(x—1)-2(y-2)-10z=0<6x-2y-10z-2=0 < -3x+y+5z+1=0 (thoa mén).

Vay P=a+b+c=-3+1+5=3.
Trwong hep 2: (a) di qua trung diém I(—l;—l;O) cua CD.

AB=(3;-1;2), Al =(-2;-3;0).
Mit phiang (a) qua diém A(1;2;0) va c6 mot vecto phap tuyén 1a 7 :[ZE,ZY] =(6;—4;-11).
= phuong trinh mit phang (a) la: 6(x—1)—4(y—2)—llz:0<36x—4y—112+2:0

<:>3x—2y—%z+l:0 (loaivi a>0).
Trong khong gian Oxyz, mit phing (P) qua diém A(l;—2; —2), vudng goc voi mit phing

(Oxz) dong thoi khoang cach tir diém B (3; 1;—3) dén (P) bang % . Phuong trinh mit phang

(P) c6 dang 2x+by+cz+d =0 (d #0). Tinh P=3b+2c—d .
Loi gidi
Tra loi: 46

Gia sir mat phang can 1ap c6 mot vecto phap tuyén 1a Mp)

Mit phang (P) vudng goc voi mit phang (Oxz) :y=0 nén oy Py =0 & b=0.

=(asbic), @ +b*+c* #0

(P) di qua diém A(l;—2;—2) :>(P):a(x—1)+c(z+2):0<:>ax+cz—a+2020.

2a—c 3\/5
d(B;(P)): |az+c|2 B 5

a=2c
1la=-2c

©5(2a-c)’ =9(a’ +¢*) < 11a’ ~20ac—4c’ =0©[

Véi a=2c chon c=1:>a=2:>(P):2x+z=0 (loai).
Vi lla=-2c chon a=2=c=-11 :(P):2x—112—2420 (théa man).
Vay P:3b—2c—d:0—2(—11)—(—24):46.

Trong khong gian véi truc hé toa dd Oxyz, cho diém H (1;2;3) 1a truc tim cua AABC véi
A,B,C 14 ba diém lan luot nam trén céac truc Ox,0y,0z (khac gbc toa do). Phuong trinh mat
phing di qua ba diém A4,B,C c6 dang mx+ny+pz—14=0, (m,n,peZ). Khi 86 m+n+p
bang

Loi giai
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Tra loi: 6
Gia str 4(a;0;0),B(0;0;0),C(0;0;c)

:>E(l—a;2;3);ﬁ(1;2—b;3);B_C"(O;—b;c);A—C"(—a;O;c)

: . . . AHBC=0 [-2b+3c=0
Do H la tryc tam tam giac ABC nén ta co:

I
BH.AC=0 (-a+3c=0
Phuong trinh mit phang (ABC) : ﬁ+%+i =1.
a c
ViHe(ABC):>1+3+§=1.
a b c
2b+3c¢=0 “:iz —14
Do do, ta c6 hé phuong trinh: < —a+3c=0 < c=? &Sb=7 .
l+£+§:1 i+g+i: c=—
a b e 26 b 2b 3

Vidy m+n+p=6.

Cau 26: Trong hé tuc toa do khong gian Oxyz, cho A(1;0;0), B(0;6;0), C(0;0;c), biét b,c>0,
phuong trinh mit phing (P):y-z+1=0. Tinh M=c+b biét (4ABC)L(P),

1
d| O;(ABC) |=—.
[0 480)] -
Loi giai
Tra loi: 1
Phuong trinh mt phang (ABC): %+%+ 2o,
c
Ta co:
(ABC)L(P):%—lzo ob=c.
c
d[0;(4BC)|= ! =- @9:1+2(1j2, (b=c)
b

IV (1)
P+
b c
1 . |
<:>b:ir5,do b,c>0 nenbzczE.VayM:c+b=1.

Cau27: Trong khéng gian Oxyz cho hai diém 4 (—l; 2; 0) ,B (1; I 3) va mit phang
(P) :x—2y+3z-5=0. Phuong trinh ciia mit phang di qua hai diém 4, B, dong thoi vudng goc
(P) 1a 2x—ay —bz +c = 0. Gid trj cua biéu thitc a+2b+3c béng
Loi giai
Tra 1oi: 24
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Cau 28:

Cau 29:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi n la mot vecto phéap tuyén clia mit phang (Q) di qua hai diém A4, B, dong thoi vudng goc
(P).Khido, n L AB va n Ln, vi AB(2;~1;3) va n,(1;—2;3) 1a mot vecto phap tuyén ciia
mit phing (P)
Suy ra, chon 1 = [@,Z] =(3;—-3;-3). Do do, @(1;—1;—1) cling 1a vecto phap tuyén ctia mit
phang (Q). Ma mit phang (Q) di qua diém A(-1;2;0) nén c6 phuong trinh 1a
(x+1)=(y-2)-z=0 < x-y-z+3=0 < 2x-2y-2z+6=0.
Suyra a=2,b=2,c=6 nén a+2b+3c=24.
Trong khong gian Oxyz, cho mit phing (a):x+by+cz+d =0 vudbng goc voi mat phiang
(B):x+2y+3z+4=0 va chira giao tuyén cta hai mit phing (P):x+3y+z-7=0,
(Q):x—y+z+1=0. Khi d6 d bing

Loi giai
Tra loi: 3
Ta c6 VIPT ciia (B),(P),(Q) lan luot 1a n, (1;2;3),n, (1,3;1), 1, (1,-1;1).
Khi do n, =| [ m.n; || =(-8:16:-8) ==8(1;-2;1).
Goi A(x;y;z)ed la giao tuyén cua (P) va (Q), khi d6 toa do diém A4 thoa man hé

{x+3y+z—7=0 3y+z-7=0 {y:
=

.Cho x=0 taco
x=y+z+1=0 -y+z+1=0

2 .
- khi d6 A(0;2;1)

z =
Do () chira giao tuyén ctia (P) va (Q) nén () diqua A(0;2;1).
Phuong trinh (a):x—Z(y—2)+Z—1=0<:>x—2y+z+3:0.Vefly d=3.

Trong khong gian véi hé truc toa d Oxyz, cho hai diém 4(2;3;4), B(6;—3;0) va mit phang
(P) sao cho d(B;(P)) = Zd(A;(P)), (P) cét AB tai I(a;b;c) ndm trén doan thang 4B . Tinh
S=a+b+c.
Loi giai
Tra loi: 7
Goi H , K lan lugt 1a hinh chiéu vudng goc ciia A va B 1én mt phang (P)
Suyra BK =d(B;(P)), AH =d(4;(P))
Do AH L (P); BK L (P)nén AH // BK
Suyra A, H, K, B dong phang.
Taco AIKB « AIHA (goc — goc)
BI BK d(Bj(P))
AT AH  d(4(P))
= BI = 2AI
Ma [ thudc doan AB nén Bl =-2A41
Ta co ﬁ(a—6;b+3;c),ﬁ(a—2;b—3;c—4)
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Cau 30:

Cau 31:

CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

a-6=-2(a-2) |977%
Bl =241 <{b+3=-2(b-3) &{b=1 =a+b+c=7.
c=-2(c—-4) 8

c=—

3

Viay S=7.
Trong khong gian Oxyz, cho diém M (1;2;3). Mt phang (P): x+ Ay + Bz +C =0 chita truc Oz
va cach diém M mot khoang 16n nht, khi d6 tinh tong A+ B+C .

Loi gidi
Tra loi: 2
Vi (P) chira truc Oz nén ludn co d(M;(P)) <d(M;0z).
Suy ra d (M ;(P)) dat gié tri 16n nhat bing d (M;0z)=MH , véi H 1a hinh chiéu ciia M trén
truc Oz.
Taco H(0;0;3). Vay (P) diqua H (0;0;3), c6 véc to phap tuyén ]\ﬁ(—l;—2;0).
(P):—x—2y20c>x+2y:O:>A:2;B:C:0:>A+B+C:2

Trong khong gian Oxyz , cho hai diém A(l;—3;2) va B(—2;l;—3) . Xét hai diém M va N thay
d6i thudc miat phang (Oxy) sao cho MN =1. Gi4 tri 16n nhét cta |AM — BN| bang

Loi giai

Tra loi: 6,08

T
—

<
2

&

Ta thiy A, B nim khéac phia d6i véi mét phang (Oxy)

Goi(P) la mit phang di qua 4(1;-3;2) va song song véi (Oxy) nén (P):z=2
Goi H 1ahinh chiéu cua B 1én (P) = H(-2;1;2)

Goi K thudc (P) la diém sao cho AMNK 14 hinh binh hanh

Goi B’ 1a diém déi ximg ciia B qua (Oxy) = B'(-2;1;3)
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Ta ¢6: |AM — BN|=|AM - B'N|=|KN - B'N|<KB' (1)
Ma KB'=\B'H + HK® < \[BH+(HA+ 4K)’ (2)

Tacd: BH =+0*+0° +1° =1,

HA=13" +(-4) +0” =5,
AK =MN =1 (vi AMNK 1 hinh binh hanh)
Theo (1) va (2) ta co: |[AM — BN|< KB' <[P +(5+1)" =+/37 ~ 6,08.

Véy gid trj 16n nhét ctia |[4M — BN] 13 /37 ~ 6,08.
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| CHUONG |

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: PHUONG TRINH PUONG THANG

@ LY THUYET.

I. PHUONG TRINH PUONG THANG.
1. Véc-to chi phwong ciia dudng thing.

Véc-to i # 0 duoc goi la véc-to chi phuong cua duong thing A néu gia ciia i song song hoic
trung voi A.

Chu y.

Pudng thang hoan toan xac dinh khi biét mot diém ma né di qua va mot véc-to chi phuong.
Néu i 12 mot véc-to chi phuong ciia A thi ki ciing 1a mot véc-to chi phuong ciia A.

2. Phuong trinh tham s ciia dwong thing.

Trong khong gian Oxyz , cho dudng thang A di qua diém A(xo; yo;zo) va c6 véc-to chi phuong

i =(a;b;c) . HE phuong trinh

xX=x,+at
y=1y,+bt
z=2z,+ct

duogc goi 1a phuong trinh tham s6 cta dudng thang A (¢ 1 tham sd, 1€ R).

Chi y.
xX=Xx,+at

0 Véi cac sb a, b, ¢ khong dong thoi bang 0, h¢ phuong trinh { y = y, +bt(1 € R) xéc dinh
z=z,+ct

mot dudng thang di qua M (x,;,;2,) va ¢ véc-to chi phuong i = (a;b;c).

o Tur phuong trinh tham s6 ctia duong thang, mdi gia tri cua tham sb twong tmg voi mot diém

thudc dudng thang d6 va nguoc lai.

3. Phuong trinh chinh tic ciia dwdong thang.

Trong khong gian Oxyz , cho duong thang A di qua diém A4 (xo; Vos zo) va c6 véc-to chi phuong

U= (a;b;c) v6i a, b, ¢ 1a cac s6 khac 0. Hé phuong trinh

X=X% _ V=)V _Z27%

a b c
duoc goi 1a phuong trinh chinh tic cia dudng thing A.
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
4. Lap phuong trinh duong thfmg di qua hai diém.
Trong khong Oxyz, cho hai diém phan biét 4, (x;3,;2,) v 4, (x,;»,;z,). Dudng thing 4 4,
c6 véc-to chi phuong 4,4, =(x, —x;y, —y32,—7,)-
X=X +(x2 —xl)t
Dudng thing 4,4, c6 phuong trinh tham s 1a < y =y, +(», - »,)t (t e R).
z =7z Jr(z2 —Zl)t
Trong truong hop x, #x,, ¥, # ¥,, z, # z, thi duong thang A /A, c6 phuong trinh chinh tac 1a
X=X _Y=n _ 274 )
Xo=X =N L4
II. HAI PUONG THANG VUONG GOC
Trong khong gian Oxyz, cho hai dudng thang A, A, tuong tmg cé véc-to chi phwong

i, =(a;b;c), i, =(ay;b,50,) . Khidd A, LA, &4, i, =0 < aa, +bb, +cc, =0.
I11. VI TRi TUONG POI GIUA HAI PUONG THANG
Trong khong gian Oxyz, cho hai duong thang A,, A, lan luot di qua céc diem 4, (x;;;z,),
A, (x,3y,32,) va tuong tng c6 véc-to chi phwong i, =(a,3b;5¢,), i, =(a,;b,;¢,) . Khi do
A, || A, < u, cung phuong v61 i, va 4 ¢ A,.
A, =A, < i, cung phuong vé1 i, va 4 €A, .
[i,.,ii,]# 0 [i,,ii,]# 0
- S —
A4, L[a,u,] |44, -[d,i6,]=0.
A, va A, chéo nhau < A4, -[i,,u,]#0.
Chu y.
Trong khong gian Oxyz, cho hai dudng thang A, A, tuong tmg cé véc-to chi phwong

A, va A, cit nhau <:>{

i, =(a;b;c,), i, = (ay;b,5¢,) va c6 phuong trinh tham s6

X=X +at X=X, +a,t
A Sy=y+bt A,:qy=y,+bt
z=z +ct z=2z,+c,t
x tat=x,+a,s

Xét hé phuong trinh hai an ¢, s: { y, +bt =y, +b,s (*) Khi do

z,+et=2z,+¢,8

A, I A, < i, cung phuong véi i, va hé (*) vo nghiém.
A, =A, < Hg (*) c6 vo s6 nghiém.

A, cit A, < He (*) c6 nghiém duy nht.

A, va A, chéo nhau <, va i, khong cung phuong va h¢ (*) vo nghiém.
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Tinh Erﬂ

[;-f] 5

drd

1; My ']=5 1 MoM, ]?*5 | Mo | =0 |y | 20
: :
Triing nhau Song song Cit nhau Chéo nhau

@ HE THONG BAI TAP TU LUAN.

DANG 1. XAC PINH VECTOW CHI PHUONG CUA PUONG THANG

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Ciu 5:

D —

Phuwong phap )

1. Trong khong gian Oxyz, vecto i = (a ;b; c) # 0 1a vecto chi phuong ciia duong thing A thi

vecto 1= k. ciing 1a vecto chi phuong cia dudng thang A .

X=x,+at
2. Phuong trinh tham sé A : y=y,+bt (t € R) c6 VTCP 1 = (a;b;c) (hé sb trudc 7).
z=z,+ct

3. Phuong trinh chinh tic A : X% ]/_byo ~27% s vTCP Zi:(a;b;c) (hé s6 & miu).
a c

4. Nhdn xét:
* V6i phuong trinh tham sé 1dy dng thir tu hé s6 trudc tham sé t.
* V6i phuong trinh chinh tic 1dy hé sé dudi miu.
* Néu gia thiét chua ding ciu trac, ta phai sap xép lai r6i méi 1iy hé sb.

x=1—¢

Trong khong gian Oxyz, cho dudng thang d:{y = —2+2¢. Vecto nao dudi day 1a vecto chi

z=1+4t
phuong cua d ?
x=4+8t
Trong khong gian véi hé truc toa dd Oxyz , cho duong thfmg d:{y=-6+11t, t e R. Mot vécto
z=3+2t
chi phuong cua 4 la
Trong khong gian Oxyz, dudng thiang d xz—l 4 _12 =z +23 c6 mot vecto chi phuong 1a

Trong khong gian cho hé truc Oxyz, dudng thang A c6 phuong trinh x;l P4 ;—1 = _24_1 .

Puong thang A c6 vecto chi phuong la:

Trong khong gian Oxyz cho mit phang (P):x+y—z—1=0. Mot vecto chi phuong ctia duong

thang A di qua diém 4 va vudng goc v6i mit phang (P) la
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Cau 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz , cho mit phang (P):2x+y—z+3=0. Vecto nio sau day la vecto phap
tuyén ctia mit phang (P)?

Trong khong gian Oxyz , goi dudng thang A 1a giao tuyén ciia hai mit phang (a) :x=3y+z=0
; (B):x+y—z+4=0. Vecto ndo dudi ddy 1a mdt vecto chi phuong ciia dudng thang A ?
Trong khong gianOxyz, cho hai mit phing(P):x—2y+z-3=0va(Q):x+y-1=0. Giao
tuyén cua(P)va(Q)cé mot vecto chi phuong 1a

Trong khong gian Oxyz, cho duong thang A 1a giao tuyén ctia hai mit phang
(a):x+y+z+l =0 va (ﬂ):x+2y+3z+4= 0. Mot vecto chi phuong ctia A ¢6 toa do la
Trong khong gian Oxyz , cho hinh lang tru tam giac déu ABC.A'B'C’c6 A'(\/g ;—1;1) , hai dinh
B, C thudc truc Oz va AA'=1 (Ckhong tring véi O). Biét vecto u = (a;b;2) la mot vecto chi
phuong cta duong thing A'C. Tinh T =a® +5°.

Trong khong gian Oxyz , goi A 1a duong thiang di qua diém M (1 ;25 2) , song song v4i mat phang
x—-1 y-2 z-3

(P) :x—y+2z+3=0 dong thoi cat duong thang d : . Puong thang A c¢6 mot

1
vecto chi phuong cé toa do 1a
DANG 2. PHUONG TRINH PUONG THANG
Phuong phap )
Trong khong gian Oxyz, viét phuong trinh dudng thang A
Loai Phwong phap
xX=x,+at

Qua M, co vécto chi phuong 4 = (a;b;c)

> Phuong trinh {y =y, + bt

z=z,+ct
XX _YTYe _27R0 gy {a;b;c} #0.
a b c
[»] Lwu y: Phuong trinh tim dwoc khong ndm trong céc
phuong an, ta c6 thé thay toa d6 diém ma
duong thang di qua dé kiém tra

hoac

Phuong phap }

Trong khong gian Oxyz, viét phuong trinh dudng thang A

Loai Phuwong phap

Qua hai diém A va B. Chon A hodc B 1a diém ma Adi qua.

Nhan AB lam VTCP —ii = AB.
Luwuy:  Phuong trinh tim dugc khong ndm trong cac

A A AB phuong 4n, ta c6 thé thay toa d6 diém ma

duong thang di qua dé kiém tra.
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

—— Phuong phdp )

Trong khong gian Oxyz, viét phuong trinh duong thang A

Loai Phwong phap
Giao tuyén ctia hai mit phang Cho 1 trong 3 an x; y,z2=0 dé tim 2 an con lai
a):Ax+By+Cz+D =0 va By+Cz+D=0 =?
() , . , , x=0— ,y ) , o 4 :>M(0;?;?)
(8): Ax+By+Cz+D'=0 By+Cz+D'=0 [z=?
@/ i Vecto chi phuong i = [ﬁﬂ ;ﬁd] .
W\

Lwuy: Phuong trinh tim dugc khong nam trong cac
phuong an, ta c6 thé thay toa do diém ma
duong thang di qua dé kiém tra

—— Phuong phdp )

Trong khong gian Oxyz, viét phuong trinh dudng thang A
Loai Phuwong phap

La duong vuong goc chung cua d, va d, Goi Med, N (?) (toa 46 theo £:k)
v N E dz M v v 7 M
MN 1a duong vudng goc chung
i,.MN =0 { =2 [M(?)
= ., & = .
i, MN=0 (k=2 [N(?)
M
) qua
Khi d6 duong thang A: {N
ii, =MN
Luuy: Phuong trinh tim dugc khong nam trong cac

phuong an, ta c6 thé thay toa d6 diém ma
duong thang di qua dé kiém tra

Céu 12: Trong khong gian Oxyz, phuong trinh tham s6 ciia dudng thing di qua diém M (3;-1;2) va c6
vecto chi phuong u = (4;5;-7) la

Cau 13: Trong khong gian Oxyz , phuong trinh tham s cta dudng thing di qua diém M (3;—1;2) vaco
vecto chi phuong u = (4;5;-7) la

Chu 14: Trong khong gian Oxyz, dwong thang di qua diém A7 (1;3;—2) va nhan vecto U= (1;—1;5) lam
vecto chi phuong c¢6 phuong trinh tham s6 1a

Cau 15: Trong khong gian Ozyz , duong thing di qua diém M (1;— 2; 3) va nhan vécto E = (2 45— 3)

1am vécto chi phuong c6 phuong trinh chinh tic 1a

Cau 16: Trong khong gian Oxyz, phuong trinh duong thing d di qua diém M (-3;-1;2) va c6 mét
vecto chi phuong u = (4,3,-2) 1a
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Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Trong khong gia Oxyz phuong trinh dudng thang d di qua diém M (2;1;—1) va c6 mot véc to
chi phuong u =(1;-2;3) 1a
Trong khong gian Oxyz, cho céc diém 4(1;-2;3), B(-2;1;1), C(0;2;3). Phuong trinh duong
thang d di qua A va song song v6i dudng thang BC 1a
Trong khong gian Oxyz , cho diém M (2;0;—3) va mat phang(P):x—2y+1=0. Puong thang
di qua diém M va vudng goc v6i miat phang (P) c6 phuong trinh tham s6 1a
Viét phuong trinh tham sb cta dudng thing d di qua A(l; 2;3) va vudng goc v6i mit phing
(a) c6 phuong trinh x—2y+z+1=0.
Trong khong gian Oxyz , dudng thang d di qua diém M (1,—1;3) va song song véi dudng thang
x=2 y+l z+43
S 2 1 -1
Trong khong gian Oxyz, cho diém M (1;-2;3) va mit phang (a):2x-3y+2z-1=0. Duong

d, c6 phuong trinh la

thing A qua M va vudng géc véi mit phang () c6 phuong trinh 1a
Trong khong gian v6i hé toa 46 Oxyz, cho mit phang (P):2x+y+z+1=0 va duong thang

x-1 y-2 z-3
2 -1

v6i d va nam trong (P) la

d: . Phuong trinh tham sb cta duong thing A di qua 4 (—3; 4; 1) vuong goc

Trong khong gian véi hé toa d0 Oxyz, cho diém A(l; 2;3) va hai mit phing
(P): 2x+2y+z+1=0, (Q): 2x—y+2z-1=0. Phuong trinh dudng thing di qua A, song
song vai (P) va (Q) la

Trong khong gian Oxyz, cho cac diém A(L;-1;1), B(-1;2;3) va duong thang

x4+l y-2 z-
) 1
c6 phuong trinh 1a

d 3 . Puong thing di qua diém A4, vudng goc v6i hai dudng thang AB va d

q 9 1 y-3 z-2
Trong khong gian Oxyz , cho diém M (—4;-2;3) va duong thing d : X == Y == z

thang A di qua diém M , cit truc Oy va vudng goc v6i dudng thang d co phuong trinh 1a

. Puong

Trong khong gian Oxyz, cho diém M (3;1;2). Duong thang (A)di qua M, vudng goc va cit
truc Ox c6 phuong trinh la.
Trong khong gian Oxyz , cho diém A(l;—2;1) va hai mit phang (P),(Q) lan luot c6 phuong
trinh x—3z+1=0, 2y+2z+1=0. Dudng thang 4 di qua 4 va song song véi mit phing
(P),(Q) c6 phuong trinh 1a
I y+3 =z2-1

Cau 29: Trong khong gian Oxzyz , cho diém M (—1; 1; 3) va hai dudng thing A : L ; 5 N
s s i aA 1 . . . .
, A N = 3 = — Phuong trinh ndo dudi day la phuong trinh duong thang di qua M va
vudng goc véi A va A’
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Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x—=1 y+1 z-2
3 2 -2

Trong khong gian Oxyz, cho hai dudng thing chéo nhau (dl):

b

x-4 y-4 z+43
d,): = =
(d,).(d,) 1a

. Phuong trinh duong vudéng godc chung cua hai duong thang

x=—1+2¢t
Trong khong gian Oxyz, cho hai dudng thing d, :gzy—_ll: zJ1r2; d,:qy=1+t . Duong
- z=3

vuodng goc chung ciia hai duong thing da cho c6 phuong trinh 1a

Trong khong gian Oxyz, cho miat phang (P) :2x+2y+z-3=0va duong thang

d:x—lzy—lzz—
3 1
thang d c6 phuong trinh 1a

3 . Puong thing A nam trong mit phang (P) cit va vudng goc véi duong

Trong khong gian Oxyz, cho mit phang (P):2y—3z—3:0 va hai duong thang

x=-—142t
y—=1 z+2

-1 1

d :

:d,:{y=1+¢ .Puong thing A nim trong mit phing (P) dong thoi

D | =

z=1

cit ca hai duong thang d, va d, c6 phuong trinh la

Trong khong gian Oxyz, cho dudng thing d :%:—: 12 va mit phang

(P):x+2y+z—4=0. Hinh chiéu vudng goc cia d trén (P) la duong thdng c6 phuong trinh

la

Trong khong gian Oxyz, cho mit phing (@): 2x—2y—z+1=0 va hai duong thang
xX=-2+t x=2t

d:yy=2+t ,d,:{y=3+1".Goi A la duong thing ndm trong mit phang (&) va cit ca hai
z=—t z=1

duong thang d,, d,. Puong thang A c6 phuong trinh 1a

Trong khoéng gian Oxyz, cho mit phang (P) :2x—y+2z=0 va hai dudng thing

x11=y312221,d'2 - 1

d vacat d' c6 phuong trinh 1a

x—-1 y-2 =z

d: =T Puong thing A nim trong (P) , vudng goc voi

Trong khong gian Oxyz, cho diém M (3;3;—2) va hai duong thing d, :XT_1=—=%;

dz:x+11=y—1=Z—

thang AB bang
Trong khong gian Oxyz, cho hai diém A(0;2;1),B(1;2;3) va mit phing (P):2x—y+1=0.

2 . Puong théng d diqua M cit d,d, lan luot tai 4 va B . Do dai doan

Puong thang 4 di qua diém 4, song song v&i mit phang (P) sao cho khodng cach tir B dén

d nho nhit c6 mot vecto chi phuong 13 ;(l;a;b) .Khi d6 a+2b bang.
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DANG 3. VI TRI TUONG POI

~—1 Phuong phap )

Trong khong gian Oxyz, cho hai duong thang:

X=x,+at

d: y:y0+a2t(teR) c6 vecto chi phuong Ei:(al;az;a3) VéMO(xO;yO;zo)ed;
zZ=1z,+a,t
x=x,+at'

d:qy=y, +a;t’(t’ € R) co vecto chi phuong 7' = (al';a;;a;).
z =z, +at'
Khi do:
» d//d" < d,d cung phuongva M ed’.
» d tring d' < 4,4 cung phuong M, ed’
X, +at=x,+at'
» dNd' <> hé phuong trinh 4n ¢,¢' sau: Y, +a,t =y, +a,t’ c6 ding mot nghiém.
z,+a,t =z, +at’
x,+at=x;+at
» d va d' chéonhau < 4 va d@' khong cing phuong va <y, +a,t =y, +a,t’ vo nghi¢m.

ot ryr
zo+a3t—zo+a3t

Hoic ta c6 thé ap dung theo so d6 sau:

1\

Ciau 39: Trong khong gian Oxyz, xét vi tri twong dbi cua cac cap duong thang sau:

x=1+t x=2+2t
a)d:qy=2t (teR)vad:Jy=3+4t'(t'eR)
z=3-t z=5-2¢
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Cau 40:

Cau 41:

CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+2t | 5 |
o, x=1 y+ z+
b) d:{y=—-1+3t(teR d: = =
) diy (FeR) vi dimm ==
z=5+t

c) d:£=y—_1=E vad': xol_y=2 _z+2

1 -1 2 5 1 -2
Trong mdt khu du lich, nguoi ta cho du khach trai nghiém thién nhién béng cach du theo duong
trugt zipline tir vitri A cao 15 m cua thap 1 nay sang vitri B cao 10 m cua thap 2 trong khung
canh tuyét dep xung quanh. Véi hé truc toa do Oxyz cho trudce (don vi: mét), toa dd cia A va B
lan luot 1 (3;2,5;15) va (21;27,5;10)

a) Viét phuong trinh dudng thiang chira duong trugt zipline nay.

b) Xac dinh toa do ctia du khach khi ¢ do cao 12 mét.

Céau Cong Vang (The Golden Gate Bridge) & My. Xét hé truc toa dd Oxyz véi O 1a bé ctia chan
cOt try tai mdt nudce, truc Oz tring véi cot try, mit phang (Oxy) la mat nudc va xem nhu truc
Oy cung phuong véi cau nhu hinh v&. Dy cap AD (xem nhu 1a mot doan thiang) di qua dinh
D thudc truc Oz va diém A thudc mat ph'flng Oyz, trong do6 diém D la dinh cot tru cach mit

nude 227m, diém A cach mat nuée 75m va cach truc Oz 343m.

(nguon anh: https://www.goldengate.org/assets/1/6/ggb-exhibit-chapter-statistics.pdy).
Gia st ta dung mot doan day ndi diém N trén diy cap AD va diém M trén thanh cau, biét M
cach mat nudc 75m va MN song song véi cot try.
a) Tinh d6 dai MN, biét diém M cach truc Oz mot khoang bang 230m .
b) Ngudi ta c6 thé dung doan day dai 100m dé ndi day cap AD voéi thanh cau tai vi tri diém M
cach truc Oz mot khoang bang 148 m khong? Vi sao?
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: PHUONG TRINH PUONG THANG

@ LY THUYET.

I. PHUONG TRINH PUONG THANG.

1. Véc-to chi phwong ciia dudng thing.

Véc-to i # 0 duoc goi la véc-to chi phuong cua duong thing A néu gia ciia i song song hoic
trung voi A.

Chu y.

Pudng thang hoan toan xac dinh khi biét mot diém ma né di qua va mot véc-to chi phuong.
Néu 4 12 mot véc-to chi phuong ciia A thi ki ciing 1a mot véc-to chi phuong ciia A.

2. Phuong trinh tham s ciia dwong thing.

Trong khong gian Oxyz , cho dudng thang A di qua diém A(xo; yo;zo) va c6 véc-to chi phuong

i =(a;b;c) . HE phuong trinh

xX=x,+at
y=1y,+bt
z=1z,+ct

duogc goi 1a phuong trinh tham s6 cta dudng thang A (¢ 1 tham sd, 1€ R).

Chuy.
xX=Xx,+at

0 Véi cac sb a, b, ¢ khong dong thoi bang 0, h¢ phuong trinh { y = y, +bt(1 € R) xéc dinh
z=z,+ct

mot dudng thang di qua M (x,;,;2,) va ¢ véc-to chi phuong i =(a;b;c).

o Tur phuong trinh tham s6 ctia dudng thang, mdi gia tri cua tham sb twong tmg voi mot diém

thudc dudng thang d6 va nguoc lai.

3. Phuong trinh chinh tic ciia dwdong thang.

Trong khong gian Oxyz , cho duong thang A di qua diém A4 (xo; Vos zo) va c6 véc-to chi phuong
U= (a;b;c) v6i a, b, ¢ 1a cac s6 khac 0. Hé phuong trinh

X=X% _ V=)V _Z27%
a b c
duoc goi 1a phuong trinh chinh tic cia dudng thing A.
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

4. Lap phwong trinh dwong thing di qua hai diém.
Trong khong Oxyz, cho hai diém phan biét 4, (x;3,;2,) v 4, (x,;»,;z,). Dudng thing 4 4,
c6 véce-to chi phuong A4 A4, = (x, —x; v, — 132, — 7,) -
X=X +(x2 —xl)t
Dudng thing 4,4, c6 phuong trinh tham s 1a { y =y, +(», - »,)t (t e R).
z=2z +(Z2 —Zl)l‘
Trong truong hop x, #x,, y, #y,, z, # z, thi duong thang A A, c6 phuong trinh chinh tac 1a

X=X _Y=n _ 274
=X W= 5HTE

II. HAI PUONG THANG VUONG GOC

Trong khong gian Oxyz, cho hai dudng thing A,, A, tuong ung c6 véc-to chi phuong
U, :(a,;bl;cl), u, :(az;bz;cz) .Khido A, LA, < u,-u,=0<aa,+bb,+cc,=0.
I11. VI TRi TUONG POI GIUA HAI PUONG THANG
Trong khong gian Oxyz, cho hai duong thang A, A, lan luot di qua cac diem 4, (x;;z,),
A, (x,;y,32,) va tuong tng c6 véc-to chi phwong i, =(a;3b;5¢, ), i, =(a,;b,;¢,) . Khi do
A, || A, < u, cung phuong vé1 i, va 4 ¢ A,.
A, =A, & u, cung phuong v6i u, va 4 €A, .
[i,,ii,]# 0 [i,,ii,]# 0
=

A4, M'[ﬁl’ﬁz]zo-

A, va A, citnhau <
A A, L[i,,i,]

A, va A, chéo nhau < A 4, -[i,,u,]#0.

Chu y.

Trong khéng gian Oxyz, cho hai dudong thing A,, A, tuong ung cd véc-to chi phuong
ii, =(a;b;c,), i, =(a,;b,5¢,) va cé phuong trinh tham sb

xX=Xx+at X=X, +a,t

A 3y=y+bt A,:qy=y,+bt

z=z +ct z=2z,+c,t

x tat=x,+a,s

Xét hé phuong trinh hai an ¢, s: { y, +bt =y, +b,s (*). Khi do

z,+ct=2z,+c,8
A, I A, < 4, cung phuong véi i, va hé (*) vo nghiém.

A, =A, < Heé (*) ¢6 vo s6 nghiém.
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
A, cit A, < He (*) c6 nghiém duy nhét.

A, va A, chéo nhau <, va i, khong cung phuong va hé (*) vo nghiém.

—

Tinh [ﬂd;ufj

/ \

—_— —

/ |z |=0

/ 7] 0

AN

T, . W _ = =
[”&5”&']20 [; ii;u‘i,]:{] [ud;ud. #0 [u&_;u&.] =0
f.l‘.d,M[rﬁr'IDF:l =0 Hﬂ, F:| =0 lrllﬂ;MnMu’] =0 ’71%; M M ! I =0

Tritng nhau Song song Cat nhau Chéo nhau

@ HE THONG BAI TAP TU LUAN.

DANG 1. XAC PINH VECTOW CHI PHUONG CUA PUONG THANG

Cau 1:

D —

Phuong phap )

1. Trong khéng gian Oxyz, vecto i = (a;b;c) = 0 1a vecto chi phuong cua duong thing A thi

vecto 711 =k.i ciing la vecto chi phuong cta duong thiang A.

X=x,+at
2. Phuong trinh tham s6 A y=y,+bt (t S ]R) ¢O VICP i = (a;b;c) (h¢ sb trude 7).
z=z,+ct

. X—X - zZ—2Zz . A Ao X
3. Phuong trinh chinh tac A: 0 _Y byo = 0 ¢6 VICP ii = (a;b;c) (hé s6 & mau).
a c
4. Nhgn xét:
* Vi phuong trinh tham so 1ay dung thur ty hé so trude tham so t.
* Vi phuong trinh chinh tac 1ay hé s6 dudi mau.
* Néu gia thi¢t chua dung cau tric, ta phai sap x€p lai roi méi lay hé so.

x=1—t
Trong khong gian Oxyz, cho dudng thang d:{y = —2+2¢. Vecto nao dudi day 1a vecto chi
z=1+4t
phuong cua d ?
Loi giai

Puong thang d di qua M (1;—2;1)va c6 vecto chi phuong n= (—1;2;1).
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Cau 2:

Cau 4:

Cau 5:

Ciu 6:

Cau 7:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x=4+8¢
Trong khong gian véi hé truc toa d6 Oxyz , cho duong théng d:{y=—6+11t, te R. Mot vécto
z=3+2¢

chi phuong cua 4 la
Loi gidi
M0t vécto chi phuong clia ¢ 1a U = (8; 11; 2).
1 y-2 z+43

-1 -2
Loi gidi

Trong khong gian Oxyz, duong thing d : x2— c6 mot vecto chi phuong la

Puong thing d:x_1 =y—2 = z2+3
2 -1 -2

6 mot vecto chi phuong 1a: u = (2;-1;-2)

Trong khong gian cho hé truc Oxyz, dudng thang A c6 phuong trinh x;l P4 ;—1 = _24_1 .

Puong thang A c6 vecto chi phuong la:

Loi giai
Puong thang A c¢6 phuong trinh x—l=y+1=—z—1<:>x—1=y+1=z+1.
2 3 4 2 3 —4

Suy ra dudng thing A c6 vecto chi phuong 1a: ;(2;3; —4).

Trong khong gian Oxyz cho mit phang (P) :x+y—z—-1=0. Mot vecto chi phuong cua duong
thang A di qua diém A va vudng goc v6i mit phang (P) 1a
Loi gidi
Mot vecto phap tuyén ciia mat phang (P) 1a u=(1;1;-1).
Do A L(P) nén U= (1;1;-1) 1a mot vecto chi phuong cua duong thing A.
Trong khong gian Oxyz , cho mét phiang (P):2x+y—z+3=0. Vecto nio sau day la vecto phap
tuyén clia mat phang (P)?
Loi gidi
Mit phang (P) co mot vecto phap tuyén 1a 71(2;1;—1) .

Suy ra ;(4; 2; —2) cling 1a mot vecto phéap tuyén cia (P).

Trong khong gian Oxyz , goi duong thang A 1a giao tuyén cia hai mét phang («):x—3y+z=0
; (B):x+y—z+4=0. Vecto ndo dudi ddy 1a mdt vecto chi phuong ciia dudng thang A ?
Loi giai
Vecto phap tuyén ctia mit phang () 1a n, = (1;-3:1).
Vecto phép tuyén cua mit phing () 1a n, =(1;1;-1).

Vecto chi phuong cua duong thing A 13 u, = [a,@] =(2;2;4).
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Cau 8:

Cau 9:

Cau 10:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Trong khong gianOxyz, cho hai mit phing(P):x—2y+z-3=0va(Q):x+y—1=0. Giao
tuyén cta(P)va(Q)cé mot vecto chi phuong la
Loi gidi
(P):x—2y+z—-3=0c0 vecto phap tuyénn, = (L-2;1);
(0):x+y—1=0c6 vecto phap tuyén @ =(1;1;0)
Khi d6 giao tuyén ciia(P) va(Q) c6 mot vecto chi phuong la u = [ﬁ;,ﬁ;] =(-L13)

Trong khong gian Oxyz, cho duong thing A 13 giao tuyén cua hai miat phing
(@):x+y+z+1=0va (f):x+2y+3z+4=0. Mot vecto chi phuong clia A c6 toa dd la

Loi giai
Mot vecto chi phuong ciia A 1a U, = [Z,ﬁ] =(L-2;1).

Trong khong gian Oxyz , cho hinh ling try tam giac déu 4BC.4'B'C'co A'(\/g ;—1;1) , hai dinh

B, C thudc truc Oz va AA'=1 (Ckhong tring véi O). Biét vecto u = (a;b;2) la mot vecto chi
phuong ctia duong thang A'C. Tinh T = a® +b>.
Loi giai
A c

Goi I 1a trung diém cua BC; do tam giac ABC déunén AI 1 BC = A'I 1 BC =1 13 hinh
chiéu cua A4’ trén BC. Vi B,C € Oz nén I 1a hinh chiéu cua 4’ trén Oz = 1(0;0;1).

Tacd AT=(—31;0)= 47=2.
Trong tam gidc vudng AA'l , ta c6 Al =\/A'I2 —A4” =\J4-1=1/3.

Vi tam gidc ABC déunén BC =—— 2 Z=2=ci=1.

5 E

Goi C(0;0;¢) € 0z. Do CI =1;1(0;0;1);C % 0= C(0;0;2) = A'C(—3;1:1).

Page 5

Swu tam va bién soan



Cau 11:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Ma u = (a;b;2) 12 mot vecto chi phuong ciia dudng thing 4'C nén A'C vau cung phuong.
=— 2
Suy ra 4 b 2 e 2\/§:>az+bz :(—2\/5) +2=16.

Trong khong gian Oxyz , goi A 1a dudng thang di qua diém M (1 ;25 2) , song song v4i mit phang

(P):x—y+z+3=0 dong thoi cat duong thing d : xl—l = y;2 _z=3 . Puong thing A c6 mot
vecto chi phuong c6 toa do 1a
Loi giai

Goi I=ANd.
=1=(1+1;2+1;3+1).
= IM = (—t;—t;—1—¢) 1a mot vécto chi phuong ctia A.
Véc to phap tuyén ciia (P) la Z = (1;—1;1) :
Vi A//(P)=IM Ln, = IM.n, =0.
< 1(—t)-1.(-t)+1.(-1-1)=0
St=-1.
= IM =u, =(1;1;0).

DANG 2. PHUONG TRiINH PUONG THANG

— Phuong phap )

» Trong khong gian Oxyz, viét phuong trinh duong thang A
Loai Phuong phap
xX=x,+at

Qua M, c6 vécto chi phuong 7 = (a;b;c)

» Phuong trinh {y =y, +bt

z=z,+ct

X=X _ Y=Y _27%

hoac
a b c

néu {a;b;c};tO.

» Luu y: Phuong trinh tim dugc khong nam trong
cac phuwong an, ta c6 thé thay toa do diém
ma duong thang di qua dé kiém tra
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

\

Phuong phap )

Loai

Trong khong gian Oxyz, viét phuong trinh dudng thang A

Phwong phap

Qua hai diém A va B.

A_—"75

A

Chon A hodc B l1a diém ma Adi qua.

Nhan AB lam VTCP — ii = AB.

Luwuy:  Phuong trinh tim dugc khong nam trong cac
phuong an, ta c¢6 thé thay toa d diém ma
duong thang di qua dé kiém tra.

—_—

Phuwong phap )

Loai

Trong khong gian Oxyz, viét phuong trinh duong thang A

Giao tuyén cuia hai mat phing
(a): Ax+By+Cz+D=0 va

(B): Ax+By+C'z+D'=0

Phwong phap
Cho 1 trong 3 an x; y,2=0 dé tim 2 4n con lai
By+Cz+D=0 =7?
x=0 —— ‘}/ . . Rt 4 :>M(O;?;?)
By+Cz+D'=0 z="?

Vecto chi phuong i = [ﬁ“;ﬁd} .

Phuong trinh tim dugc khong nam trong céac
phuong 4n, ta c6 thé thay toa d§ diém ma
duong thang di qua d¢ kiém tra

Luuy:

Phuong phap )

—

Loai

Trong khong gian Oxyz, viét phuong trinh duong thang A

Phwong phap

La duong vudng goc chung cua d, va d,

| Med —— .
Goi = MN(?) (toa d6 theo t;k).
Ned,

MN 1a duong vudng goc chung
i .MN =0 {t:? M(?)
e = .
i, MN=0 (k=2 [N(?)
M
) qua
Khi d6 duong thang A : [N
ii, =MN
Phuong trinh tim dugc khong nam trong céac

phuong an, ta c6 thé thay toa do diém ma
duong thang di qua d¢ kiém tra

Luuy:

Céu 12: Trong khong gian Oxyz , phuong trinh tham sé cua dudng thing di qua diém M (3;—1;2) vacod

Page 7

Swu tam va bién soan




Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

CHUYEN PE V — HINH HOC 12 — PHUONG PHAP TQA PO TRONG KHONG GIAN
vecto chi phuong u =(4;5;-7) 1a
Loi gisi

Phuong trinh tham sb cua dudng thing di qua diém M (3;—1;2) va c6 vecto chi phuong

x=3+4¢
u=(45-7)1a y=-1+5t.
z=2-Tt

Trong khong gian Oxyz , phuong trinh tham sé ctia dudng thiang di qua diém M (3;-1;2) vaco
vecto chi phuong u =(4;5;-7) 1a
Loi gidi

Phuong trinh tham sb cta dudng thang di qua diém M (3;—-1;2) va co6 vecto chi phuong

x=3+4¢
u=(45-7)la {y=-1+5t.
z=2-Tt

Trong khong gian Oxyz, dwong thang di qua diém M (1;3;-2) va nhan vecto U= (1;—1;5) lam
vecto chi phuwong ¢6 phuong trinh tham s 1a
Loi giai
x=1+t¢
Ta c6 phuong trinh tham s6 cta dudng thing 1a y=3—t
z=-2+5¢

Trong khong gian Ozyz , dudng thang di qua diém M (1 ;—2; 3) va nhan vécto u = (2 14— 3)
lam vécto chi phuong c6 phuong trinh chinh tic 1a

Loi giai
Puong thang di qua diém M (1 i—2; 3) va nhan vécto E = (2 14— 3) lam vécto chi phuong c6

1 y+2 2z2-3
4 -3

phuong trinh 1a a ;

Trong khong gian Oxyz, phuong trinh duong théng d di qua diém M (—3;—1;2) va ¢6 mot
vecto chi phuong u = (4,3,-2) 1a

Loi giai
Duong thing d di qua diém M (-3;—1;2) va c6 mot vecto chi phuong u = (4;3;-2) ¢6 phuong

x+3 y+1 z-2

trinh chinh tic 12 .
3 -2

Trong khong gia Oxyz phuong trinh duong thing 4 di qua diém M (2;1;—1) va c6 mot véc to
chi phuong u =(1;-2;3) 1a

Loi giai
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Cau 18:

Cau 19:

Cau 20:

Cau 21:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Phuong trinh duong thang & di qua diém M (2;1;—1) va c6 mét véc to chi phuong U= (,-2;3)

la

x=2 y-1_z+l
1 -2 3

la:

Trong khong gian Oxyz, cho cac diém A(l; —2;3), B(—2; 1;1), C(O; 2;3) . Phuong trinh duong
thang d di qua A va song song v6i dudng thang BC 1a
Loi giai

Duong thing d song song véi dudng thing BC nén nhan BC =(2;1;2) lam VTCP.

x=1+2t
Phuong trinh dudng thang d c6 dang { y =—2+1.
z=3+2t

Trong khong gian Oxyz , cho diém M (2;0;—3) va mat phang(P):x—2y+1=0. Puong thing
di qua diém M va vudng goc v6i mat phang (P) cb phuong trinh tham s6 1a

Loi giai
Puong thang d di qua diém M (2;0;—-3) va vudng goc v6i mit phang (P)cé véc to chi phuong:

r=2+t
Z = E =(1;-2;0), nén c6 phuong trinh: {y = —2¢ .
z=-3

Viét phuong trinh tham sb cua duong thing d di qua A(l; 2;3) va vudng goc v6i mit phing
(a) c6 phuong trinh x—2y+z+1=0.
Loi giai

d diqua A(l; 2;3) va vudng goc v6i mit phang (a) c6 phuong trinh x—2y+z+1=0.
Suyra d diqua 4(1;2;3) vanhan ng) =(1;—2;1) 1am mot vecto chi phuong.

x=1+t¢
Phuong trinh tham sé d 1a {y =2-2¢.

z=3+t

Trong khong gian Oxyz , duong thang d di qua diém M (l; -1 3) va song song voi duong thang

d :x—2=y+1=z+3

c6 phuong trinh la
1 5 1 1 p g

Loi giai
x=2 y+1 z+3
1 -1

Puong thang d di qua diém M (1;—1;3) va song song véi duong thang d :

x=1+2t
c6 véc to chi phuong: u, = u: =(2;1;-1), nén c6 phuong trinh: § y=—1+1
z=3—¢
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Cau 22:

Cau 23:

Cau 24:

Cau 25:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho diém M (1;-2;3) va mit phang (a):2x—3y+2z-1=0. Dudng
thang A qua M va vudng goc v6i mit phang () c6 phuong trinh la
Loi gidi
Taco: A L(a)= vicpu, =viptn, =(2;-3;2).
x—1 _ y+2 _ z-3

Suy ra phuong trinh duong thing A qua M 6 vtep u, =(2;-3;2) la: 3 5

Trong khong gian vé&i hé toa 40 Oxyz, cho mit phang (P) :2x+y+z+1=0 va duong thing
x=1 y-2 z-3
2 -l

v6i d va nam trong (P) la

d . Phuong trinh tham s6 ctia dudng thing A di qua 4 (—3; 4;1) vuong goc

Loi giai

Ald=uxLug Lo
Ta co: L :>MA:|:l/ld,l’lp:|2(2;0;—4):2(1;0;—2).
AC(P):>MA Lnp

x=-3+t
Phuong trinh dudng thang A di qua A(—3; 4;1) ¢6 vec to chi phuong ua = (1; 0; —2) lasy=4

z=1-2t
Trong khéng gian v&i hé toa d6 Oxyz, cho diém A(l; 2;3) va hai mit phing
(P): 2x+2y+z+1=0, (Q): 2x—y+2z—1=0. Phuong trinh dudng thing di qua A, song
song v&i (P) va (Q) la

Loi giai
i py = (2;2;1) i
Ta ¢o ﬁ( - (2-1,2) va [ﬁ([,),ﬁ(g)} = (5;—2;—6). Vi duong thang d song song v&i hai mat
Q b b

phéng(P) va (Q) ,nén d c6 vécto chi phuong i =(5,-2;-6).

Duong théng d diqua A(l; 2;3)nén c6 phuong trinh: xs—l = y—22 = 2_63 .

Trong khong gian Oxyz, cho cac diém A(,-11), B(-1;2;3) va duong thang

d:x+1 :y—2 _z
-2 1
c6 phuong trinh la

;3 . Puong thang di qua diém A, vudng goc v6i hai dudong thang 4B va d

Loi gisi
Ta c6: u=(-2;1;3) 1a vécto chi phuong clia dudng thing d ; AB =(-2;3;2).
qua 4 (1;—1;1)

— nén phuong trinh
c6 VICP u, =(7;2;4)

Suy ra [ﬁ,@} =(7;2;4), khi d6 duong thang d:{

duong thang d:x_1 :erl = Z_l.
7 2 4
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Cau 26:

Cau 27:

Cau 28:

Cau 29:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

x+l y-3 z-2
1
thang A di qua diém M , cit truc Oy va vudng goc v6i dudng thang d c6 phuong trinh 1a

Trong khong gian Oxyz , cho diém M (—4;-2;3) vaduong thang d : . Buong
Loi giai

Goi N=AN0Oy= N(0;b;0)

=u, =]\—4ﬁ:(4;b+2;—3)

ViAld=uu,=0=4+b+2-3=0b=-3

Duong thing A di qua diém M c¢6 VICP u, = (4,-1;,-3)=—(-413)

x=-4-4t
A:iy=-2+t
z=3+3t

Trong khong gian Oxyz, cho diém M (3;1;2). Duong thang (A)di qua M, vudng goc va cit
truc Ox c6 phuong trinh la.
Loi giai

Truc Ox ¢6 VTCP i =(1;0;0).
Goi A4(a;0;0) € Ox, ta c6 AM = (3-a;1;2)
DoALOx & AMii=0 <3-a=0ca=3

x=3
Tacod A c¢6 VICP AM = (0; K 2) va di qua diém M (3;0;0) c6 phuong trinh la: { y =t

z=2t

Trong khong gian Oxyz, cho diém A(1;-2;1) va hai mat phang (P),(Q) lan luot c6 phuong
trinh x—3z+1=0, 2y+2z+1=0. Puong thing ¢ di qua 4 va song song v4i mit phing
(P),(Q) c6 phuong trinh 1a

Loi giai
Moy = (50:-3), 1) = (0:2:2) =, = i | = (6:-2:2).
. L x+5 y z+l . A 2:2 e xx , .
Phuong trinh 4 1a 3 =T= " vi toa do diém A thoa man va c6 véc to chi phuong cung

phuong u, =(6;-2;2).

. 2 . : -1 -1
Trong khong gian Ozyz , cho diem M (—1; 1;3) va hai duong thang A : ° _ytr3_z

2 1
por+l oy oz C i A T . . R .
, A N = 3 = — Phuong trinh ndo dudi day la phuong trinh duong thang di qua M va
vudng goc véi A va A’
Loi giai
+) VTCP cta A, A lin luot 1a @ = (3,2;1) va o = (1;3,-2) ; [ } (~7:7:7)
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Cau 30:

Cau 31:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

+) Vi d vudng goc véi A va A’ nén 4, = (—1;1;1).

r=—-1—1
+) d diqua M(—1;1;3) nén d:{y =1+t
z=3+t

x—1_y+l_z-2
3 2 2

b

Trong khong gian Oxyz, cho hai dudng thing chéo nhau (d1)3

x-4 y-4 z43
d,): = =
(d,).(d,) 1a

. Phuong trinh dudong vudéng gdc chung cua hai duong thing

Loi gii
Goi d vudng goc chung cta hai duong thang (d,).(d,)-
Ta c6 vecto chi phuong ciia dudng thing (d,).(d,) lan luot 14 &, = (3:2,-2); u, =(2;2;-1).
Ta c6 vecto chi phuong cta dudng thang d 1an luot 14 & =[4,,4, ] = (2;-1;2).
Goi (P) 1a mit phing chira dudng thang d va (d,).
Khi d6 vecto phap tuyén cta (P) 1a 7 =[i,u,]=(2;-10;,—7).
Ly diem M (1;-1;2) e d, .
Khi d6 mat phang (P) di qua diém va c6 vecto phap tuyén ji = (2;-10;—7) c6 phuong trinh 1a
2(x-1)=10(y+1)=7(z-2) =0 2x—10y -7z +2=0.
Goi N la giao diém ctia d, va (P).Do N ed, néngoi N(4+264+26-3—1).
Mi N e(P)=>2(4+20)=10(4+2)=7(-3-1)+2=01=—1=> N(2;,2;-2).
Khi d6 dudng thang di qua diém N (2;2;-2) va c6 vecto chi phuong la i = (2;-1;2).

Phuong trinh dudng thang d 1a x—2=y—2=z+2.

-1 2
x=-1+2¢
Trong khong gian Oxyz , cho hai dudng thing d, :%:y—_ll = 2:2 ;dy,:qy=1+t . Duong
- z=3

vudng goc chung cua hai duong thing da cho c6 phwong trinh 1a
Loi giai
Ta cd VICP cia d, va d, lan luot 1 u, =(2;-1;1) va u, =(2;1;0).
Goi M ed, = M (2a;1-a;-2+a) va N ed, = N(-1+25;1+1;3).
Khi d6 MN =(2t-2a-Lt+a;5-a).
MNu, =0 {3t—6a=—3 {tzl
=

I o
MN.a, =0 5St-3a=2

Dé thoa man thi { .
a=1
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Cau 32:

Cau 33:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Khi do W:(—l;2;4) va M(Z;O;—l) va duong vudng goc chung cia d, va d, la MN cé
x=2-t

phuong trinh A:qy=2¢
z=—1+4¢

Trong khon jan Oxyz, cho mat phan P):=2x+2y+z-3=0va dudng thin
g g g . phang y g g

d:x—lzy—lzz—
3 1
thang d c6 phuong trinh 1a

3. Dudng thang A nam trong mit phiang (P) cét va vudng goc véi duong

Loi giai
Duong théng A nam trong mat phfmg (P) cét va vuong goéc voi duong théng d c6 véc to chi
phuong cua dudng thing A 13 u = [ﬁ;,&; }
V6i n, = (-2231), 1, = (31:2) > u=|np.u, |=(37:-8)
Toa d giao diém cta(P) va d la nghiém ciia hé phuong trinh

t

2x+2y+z-3=0 |-2(1+31)+2(1+¢)+(3+2¢)-3=0 .
x-1_ y-1 z-3= x_l—y_l—z_3—t =
301 2 31 2 j

0
1
.
3

Vay phuong trinh duong thing A di qua diém (1;1;3) va c6 VTCP u =(3;7; —8) dang:

x-1 y-1 z-3
3 7 -8

Trong khong gian Oxyz, cho mit phing (P):2y—3z—3=0 va hai dudong thing

x=—142¢t
y—1 z+2

X
.| 1

:d,:{y=1+t .Duongthiang A nim trong mit phing (P) dong thoi

z=1

cit ca hai duong thang d, va d, c6 phuong trinh 1a

Loi giai
x=2a
Tacd d,:{y=1—a .Goi A=ANd, =(P)Nnd,.
z=—2+4a

Suy ra 2(1—a)—3<—2—|—a)—3=0<:>a:1 suy ra A(2;0;—1).

x=—1+4+2¢t
Taco d,:{y=1+t .Goi B=ANd,=(P)Nd,.
z=1

Suyra 2(1+1)=3-1-3=0&¢=2 suyra B(3;3;1).
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Cau 34:

Cau 35:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Khi d6 E:(l;3;2) suy ra AB:xl;zz y_z+l

3 2
A . \ 2 Xy -1 z-2 \ < M
Trong khong gian Oxyz, cho duong thang d :T =TT va mat phang
(P):x+2y+z—4=0.Hinh chiéu vudng goc cia d trén (P) la duong thdng c6 phuong trinh
la
Loi giai
Q
S
P
d.f

Pudng thing d ¢6 vecto chi phuong: u, = (L1;,-1).

Mat phing (P) c6 vecto phép tuyén: % =(L21).

Goi (Q) 1a mit phang chira d va vudng goc vé6i (P), ta co n(o) = [ﬁd ”;m } =(3;-2:1).

Vi (Q) chira d nén (Q) qua diem M (0;1;2) thudc & . Khi d6 phuong trinh cta (Q) la:
3x-2y+z=0.

Goi d' 14 hinh chiéu cia d trén (P) ,taco d’ 1a giao tuyén cua hai mat phiang (P),(Q)

—u, Z[”(P)»’;@] = (4;2;-8), chon u, =(2;1,—4). Loai 4,D.

2y+z—-4=0 y=1
Cho x=0=> = )
—2y+z=0 z=2
Vay diém A(O;I;Z) 1a diém chung cta (P),(Q) do d6 nim trén d' .
Vay phuong trinh o' 1a: ~= =272
4y phuong trin & —=——=—,
ay phuong =TT
Trong khong gian Oxyz, cho mit phing (a): 2x—2y—z+1=0 va hai duong thing
x=-2+t x =2t
d:yy=2+t ,d,:3y=3+1".Goi A 1a duong thing nim trong mit phang (o) va cét ca hai
z=—t z=1
duong thing d,, d,.DPuong thang A c6 phuong trinh 13
Loi gidi
Goi A=And,, B=And,.Vi Ac(a) nén A=(a)nd,, B=(a)Nd,
Vi ded, = A(-2+6;2+t;—1), ma Ae(a) nén —4+2t-4-2t+t+1=01=7

= A(5;9;-7)
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Cau 36:

Cau 37:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Vi Bed, :>B(2t';3+t';1), ma Be(a) nén 4t’—6—2t'—1+1=0<:>t’=3:>B(6;6;1).
Khi d6 duong thiang A c¢o vecto chi phuong 1a u=AB= (1;— 3; 8) va di qua diém B(6; 6; 1). Do

x-6 y-6 z-1
-3 8

d6 phuong trinh A 1a

Trong khong gian Oxyz, cho miat phang (P):Zx— y+2z=0 va hai dudng thing

x—lzy—lzz—l’ J'
1 3 2 -2 1
d vacat d' c6 phuong trinh 13

x-1 y-2 =z

d: =T. Puong thing A nim trong (P), vudng goc voi

Loi giai
Goi A=ANd'.Suyra A=(P)nd".

Toa do giao diém cua d' va (P) l1a nghiém cua hé phuong trinh:

x=-2t+1 t=0

=t+2 =1
Y o7 = a(1,2,0)
z=t y=2

2x-y+2z=0 [z=0
Vi A nam trong (P) nén n,(2;-1;2) Lu, .
Vi A vuéng goc v6i d nén u,(2;3;2) Lu, .
Khi do: u, =| ny;u, |=(-8-27).

\ \ 2 , x-1 Y- 2 z
Phuong trinh duong thang A c6 dang: _8 = o = 7 .

A . R N . N 2 X — 1 y — 2 zZ
Trong khong gian Oxyz, cho diém M (3;3;-2) va hai duong thing d, : 4 3 71 ;

dZ:x+11:y—1:z—

thang AB bang

2 . Puong théng d diqua M cat d,,d, lan luot tai A va B . Do dai doan

Loi giai
Vi Aed, = A(l+a;2+3a;a),Bed, = B(-1-b;1+2b;2+4D).
Tacod MA=(a-2;3a—l;a+2); MB=(-b—4;2b—2;4b+4).
Vi M, A, B e d nén chung thing hang, do d6 ton tai s6 thuc & # 0 sao cho MA =kMB

a-2=k(-4-0) a=0
&13a-1=k(2b-2) = b=0 = A(-2;-1;2),B(-4;-2;4).
a+2=k(4b+4)

=l
2

Vay AB=/(-2)* +(=1)> +2° =3.
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CHUYEN DPE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Céu 38: Trong khong gian Oxyz, cho hai diém A(0;2;1),B(1;2;3) va mat phang (P):2x—y+1=0.
Puong thing d di qua diém A, song song v6i mit phang (P) sao cho khodng cach tir B dén

d nho nhat c6 mdt vecto chi phuong 1a u(1;a;b). Khi do a+2b béng.

Loi giai

6 ) A

Goi (Q) la mit phang di qua 4(0;2;1) va song song v6i (P)=>n, = n,=(2;-1;0).
Phuong trinh mit phang (Q):2x—y+2=0.
Vi duong thang 4 di qua 4, song song v6i mit phang véi mat phang (P) nén d =(Q).
Goi H,K lan lugt 1a hinh chiéu cia B 1én duong thing d va mit phang (0).
Khi d6 d(B;(d))=BH > BK .Suyra d(B;d) , =BK < H=K.
Goi A 1a dudng thing di qua B va vudng goc voi mat phang (Q) = u, = Z =(2;-1;0).
x=1+2¢
Phuong trinh tham s6 A : y=2-t. Lay H(1+2t;2—t;3) eA.
z=3

Vi H e(Q) nén 2(1+2t)—2+t+2:O<:>t:—%.

Suy ra H l;2; . Khi d6 AH = l;3;2 :1(1;2;10).
55 55 5
Suy ra mdt vecto chi phwong cia d 13 u, =(1,2;10)=a=2,b=10.

Viy a+2b=2+2.10=22.
DANG 3. VI TRI TUONG POI
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

\

Phuong phap 7

1\

Trong khong gian Oxyz, cho hai duong thang:

X=x,+at
d:qy =y, +a2t(teR) c6 vecto chi phuong a :(al;az;a3) va Mo(xo;yo;zo)ed;
zZ=1z,+a,t
x=x,+at'
d:qy=y, +a;t'(t’ € R) co6 vecto chi phuong 4’ = (al';a;;a;).
z =z, +at'
Khi do:
» d//d" < d,d cung phuong va M ¢d .
» d trung d' < d,d cung phuong M, ed’
X, +at=x,+at'
» dNd' < hé phuong trinh an ¢, saw: 1y, +a,t =y, +at’ c6 ding mot nghiém.
z,+a,t =z, +at’

At 1yt
X, tat=x,+at

B ’ r — N 2y A \ \ o I A ‘A

» d va d' chéonhau < 4 va a' khong cung phuong va {y, +a,t =y, +a,t’ vo nghiém.
ot [
Z,+at=z +at

Hoic ta c6 thé 4p dung theo so d6 sau:

Cau 39:

Trong khong gian Oxyz, xét vi tri tuong dbi cua cac cap duong thang sau:

x=1+t x=2+2t
a)d:qy=2t (teR) vad': y=3+4t’(t’e]R)
z=3-t z=5=-2¢t

Swu tam va bién soan

Page 17




CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+2t | 5 .
.o x=1 y+ zZ+
b) d:iy=—-1+3t(teR d: = =
) y ( € ) va 3 > 5
z=5+t
-1 - -2
c)d:EZLZEVéd,:x 1:]/ :z+2
1 -1 2 5 1 -2
Loi giai
x=1+t x=2+2t
a)d:<y=2t (teR) vad': y=3+4t’(t’e]R)
z=3-t z=5=-2¢t

Ta c6 cac vecto chi phuong ctia d va d’ 1an luot 1 4 = (1; 2,'—1) vad' = (2; 4; —2) .

Vi a'=24 nén 4 va d' cung phuong.
=d va d' song song véi nhau hodc tring nhau.
Xét diém M(1;0;3)ed, taco Med nénd//d .

x=1+2t | 5 .
. g X— y+ Z+
b) d:<y=—1+3t(teR d: = =
) y ( IS ) va 3 > 5
z=5+t

Tacd d va d’ 1an luot nhan 4 = (2; 3;1) vad = (3; 2;2) la cac vecto chi phuong.

Vi @ va d' khong cung phuong nén d va d' cat nhau hoac chéo nhau.

x=1+3t
d' qua M(l;—2;—1); c6 VICP Zi':(3;2;2) nén c6 phuong trinh la: d': y=—2+2t’(t'e]R)
z=—1+2t
t=—2
1+2t =1+3¢ S
Xét h¢ phuong trinh: < —1+3t=-2+2t' <<t = —% = H¢ v0 nghiém
Vay hai duong thang d va d’ chéo nhau.
-1 -1 -2 2
PIE S WO S ol W B2
1 -1 2 5 1 -2

Ta cé: d di qua M(O; 1;0) va ¢6 vecto chi phuong 4 = (1;—1;2) ;
d' di qua M'(l; 2; —2) va c6 vecto chi phuong 7' = (5; 1; —2).

Nén phuong trinh tham s6 ctia d va d' 1an luot 1a:

x=t x=1+5¢
d:qy=1-tvad:qy=2+t
z=2t z=-2-2t
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Cau 40:

Cau 41:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

t=1+5t' t—5t' =1 p=_2
Xéth¢ phuong trinh <1-t=2+t" < -t-t'=1 < 31:>hé c6 nghiém duy nhat

Vay hai dudng thang d va d’ cit nhau.

Trong mot khu du lich, ngudi ta cho du khéach trai nghiém thién nhién bang cach du theo dudng
trugt zipline tir vi tri A cao 15 m cua thap 1 nay sang vi tri B cao 10 m cua thap 2 trong khung

canh tuyét dep xung quanh. Véi hé truc toa d6 Oxyz cho trudce (don vi: mét), toa dd cia A va B
1an luot 1a (3;2,5;15) va (21;27,5;10)

A
l'm}'l -
( i
i
!
1
i

a) Viét phuong trinh duong thang chira duong truot zipline nay.
b) Xéc dinh toa dd cua du khach khi ¢ do cao 12 mét.

Loi gidgi
a) Viét phuong trinh duong thang chira duong truot zipline nay.
Taco: A(3;2,515), B(21,27,510)= AB=(18;15;-5)

x=3+18t
Phuong trinh tham s6 duong thing AB 1a: y=2,5+15¢ (t € ]R) .
z=15-5t
x=3+18t
Vay phuong trinh duong thiang chira duong truot zipline 1a y=2,5+15¢ (t € R) .
z=15-5t¢

b) Xac dinh toa do ctia du khach khi ¢ d0 cao 12 mét.

Khi du khach khi ¢ d6 cao 12mét:>Z:12:>15—5t:l2:>t=§

x=13,8
Thay t=§ vao phuong trinh dudong thing AB ta dugc y=11,5 :>C(13,8;11,5,12)
z=12

Vay toa d§ cua du khach khi ¢ do cao 12 métla C(13,8;11,5,12).

Cau Cong Vang (The Golden Gate Bridge) & My. Xét hé truc toa dd Oxyz véi O 1a bé ctia chan
cOt try tai mdt nudce, truc Oz tring véi ¢t try, mit phang (Oxy) la mat nudc va xem nhu truc
Oy cung phuong voi cau nhu hinh v&. Dy cap AD (xem nhu 1a mot doan thiang) di qua dinh
D thudc truc Oz va diém A thudc mit phang Oyz, trong d6 diém D la dinh cot tru cach mit

nude 227m, diém A cach mit nude 75m va cach truc Oz 343m .
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CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

_ali’H

(nguon dnh: https://www.goldengate.org/assets/1/6/ggb-exhibit-chapter-statistics.pdy).
Gia st ta dung mot doan day ndi diém N trén day cap AD va diém M trén thanh cau, biét M
cach mat nudc 75m va MN song song vdi cot try.
a) Tinh d6 dai MN, biét diém M cach truc Oz mot khoang bang 230m .
b) Nguoi ta ¢ thé ding doan day dai 100m dé ndi day cap AD vdéi thanh ciu tai vi tri diém M
cach truc Oz mot khoang bang 148 m khong? Vi sao?
= Loi gidi

a) Tinh d6 dai MN | biét diém M cach truc OZ mot khoang bang 2301
Taco AeOyz va A cach mat nudc 75m va cach truc Oz 343m = A(0;343; 75)
Piém D la dinh ¢t tru cach mit nudc 227m = D(O; 0;227 )
= AD =(0;-343;152)

x=0
= phuong trinh dudng thing AD la y =-343t (t € R)

z=227+152t
Vi N e AD = N(0;-343t;227 +152¢)

Piém M trén thanh ciu, M cach mit nuéc 75m va cach truc Oz mot khoang béng 230m nén
toa do diém M 1a M (0;230;75)

= MN =(0;-343t - 230;152+152t)

230

MN song song véi cft tru :>MNJ_Oy3]\TN'.}:=0:>—3431‘—230=0<:>t:—%.

= MN =| 00,1270 | o py = 17L70
343 343

b) Ngudi ta c6 thé dung doan day dai 100m dé ndi day cap AD véi thanh cau tai vi tri diém M
cach truc Oz mot khoang bang 148 m khong? Vi sao?
Piém M cach truc Oz mot khoang bang 148m
= M (0;148;75) = MN =(0;-343t —148;152+152t)

148

MN//Oz:>MNLOy:m.}:O:—343t—148=O<:>tz—%.

29640] _ 29640 _ 86, 41m.

:W: 0;,0,—— |= MN
343
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Vay c6 thé dung doan day dai 100m dé ndi diy cap AD voi thanh cau tai vi tri diém M cach
truc Oz mot khoang bang 148m .
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

PHUONG PHAP TOA PO
TRONG KHONG GIAN

| CHUONG |

BAI: PHUONG TRINH PUONG THANG

@ HE THONG BAI TAP TRAC NGHIEM.

x=2+t
Caul:  (MD 101-2022) Trong khéng gian Oxyz , cho duong thing d : y=1-2¢ . Vecto nao dudi day
z=—14+3t
la mét chi phuong cua d
A u =(2;1;-1). B. u, =(1;2;3). C.u;=(1;-2;3). D.u,=(2;11).
x=2-t
Cau2: (Ma 101 2018) Trong khong gian Oxyz, duong thang d :<{y =1+2¢ c6 mot vecto chi phuong
z=3+t
la:
Ao u, =(-1;2;3) B. u, =(2;1;3) C. u, =(-121) D. u, =(2;1;1)
A ~ A o . \ 2 x-3 y+1 z42
Cau3: (Ma 103 - 2020 Lan 1) Trong khong gian Oxyz, cho duong thang d : = 5 = 3
Vecto nao dudi day la mot vecto chi phuong cua d
Acu;=(3-1-2).  B.u, =(42;3). C.u,=(4-23).  D.u=(312).
A ~ R . \ 2 x—=1 y-3 z+42 .
Caud: (Ma 102 -2019) Trong khong gian Oxyz, cho duong thang d : S T 5 T . Vecto nao
duéi day 1a vecto chi phuong cua duong thang d
Ao u=(1;3;-2). B. u=(2;53). C.u=(2%-53).  D.u=(132).
Cau5:  (Mai 103 - 2019) Trong khong gian Oxyz , cho dudng thing d : X2 y—31 = 2_3. Vecto nao
dudi day 1a mot vecto chi phuong cua d ?
A u, =(13;2). B. u, =(-213). C.u =(-252).  D.u,=(L-32).
A N . N 2 x—2 y—l z+1 L2 R
Cau 6:  (MD 104-2022) Trong khong gian Oxyz, cho duong thiang d : =5 . biém nao
sau day thudc d
A. P(2;1;-1). B. M (1;2;3). C. O(L:151). D. N(1;-2;3).
N - X R . . 2 x-2 y-1 z+3 _;
Cau7: (Ma 101 2020 Lan 2) Trong khong gian Oxyz, cho dudng thang d: =5 " . biém
nao dudi day thudce d?
A. O(4-2:1). B. N(4;2;1). C. P(2;1;-3). D. M (2:;1;3).
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x=3 y-1_ z+5

Cau 8: (M4 104 -2020 Lan 2) Trong khong gian Oxyz , cho dudng thing d : 5 1 .Piém
nao dudi day thude d ?
A. M (3L5). B. N(3;1;-5). C. P(2;2;-1). D. 0(2;21).
Cau9: (Ma dé 104 2018) Trong khong gian Oxyz, diém nao dudi day thudc duong thing d :
x=1-t
y=5+t ?
z=2+3¢
A. N(1;5;2) B. O(-L1;3) C. M (1;13) D. P(1;2;5)

Cau 10: Trong khong gian Oxyz , duong thing d : X;I = y—12 ==

A. 0(2;-1;2) B. M (-1;-2;-3) C. P(1;2;3) D. N(-2;1;-2)
Cau 11: (MD 101 2020-2021 — DOQT 1) Trong khong gian Oxyz, cho duong thiang d di qua diém

;3 di qua diém nao dudi day?

M (3;-1;4) va c6 mot vecto chi phuong u =(~2;4;5) . Phuong trinh ctia d 1a:

x=-2+3t x=3+2¢ x=3-2¢ x=3-2¢
A,y y=4-t . B. {y=—1+4¢ C.qy=1+4r. D. Jy=—-1+4¢.
z=5+4¢ z=4+5¢ z=4+5¢ z=4+5¢

Cau 12:  (MD 102 2020-2021 — DOT 1) Trong khong gian Oxyz, cho duong thang 4 di qua diém
M (2; 2; 1) va c6 mot vécto chi phwong u = (5; 2; —3) . Phuong trinh cua 4 la:

x=2+5¢ x=2+5t x=2+5¢ x=5+21
A ly=242¢. B. yy=2+2t. C.iy=2+2¢. D.iy=2+2¢.
z=—1-3¢ z=1+3¢ z=1-3¢ z=-3+¢

Cau 13: Cau 27 (101-2023) Trong khoéng gia Oxyz phuong trinh duong thing d di qua diém
M (2;1;—1) va c6 mdt véc to chi phuong ;t:(l;—2;3) 1a

Al x—1:y+2:z—3 x—2:y—1:Z+1'

. B.
2 1 -1 1 -2 3
C x+1 y-2 z43 D x+2:y+lzz—l
) 1 -1 1 ) 3

Cau 14: Cau 27 (102-2023) Trong khoéng gian Oxyz, phuong trinh duong thing d di qua diém
M (-3;-1;2) va c6 mdt vecto chi phuong u= (4;3;-2) la

A x—4=y—3=Z+2. B. x—3=y—l=Z+2.
-3 -1 2 4 3 -2

C. x+3:y+1:z—2. D. x+4:y+3:z—2.
4 3 -2 -3 -1 2

Cau 15: Cau 31 (101-2023) Trong khéng gian Oxyz, cho diém A(1;2;—1) va mat phing
(P):x+2y+z=0.Duong thing di qua 4 va vudng goc v6i (P) co phuong trinh 1a

x=1+¢ x=1+¢ x=1+¢ x=1+¢
A Jy=2-2t. B. 3y=2+2¢. C.iy=2+2t. D.{y=2+2¢.
z=—1+¢ z=1-t¢ z=1+t¢ z=—1+t¢
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Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Chu 32 (102-2023) Trong khong gian Oxyz, cho dién A(L;—1;1) va mit phing
(P):2x+3y+z-5=0.Dudng thang di qua 4 va vudng géc véi (P) c6 phuong trinh 1a

xX=2+t x=1+2¢ x=1+2¢ x=1+2¢
A.Jy=3-t. B.{y=-1+3¢. C.qy=—1+3t. D.{y=-1-3¢.
z=1+t¢ z=1+t z=—1+¢ z=1+¢

Cau 35 (103-2023) Trong khong gian Oxyz, cho diem A(L-L1) va mit phéng

(P):2x+3y+z-5=0.Dudng thang di qua 4 va vudng goc v6i (P) cb phuong trinh la

x=1+2¢ x=1+2¢ x=2+t x=1+2¢
A. Sy=—1+3¢. B.<y=-1-3¢. C.qy=3-¢. D.sy=—1+3¢.
z=—1+t¢ z=1+¢ z=1+¢ z=1+t¢

(MDb 101-2022) Trong khong gian Oxyz, cho ba diém A (1; 2;— 1) , B(3; 0;1) , C(2; 2;— 2) .
Puong thang di qua 4 va vudng goc vi mat phiang (ABC ) c6 phuong trinh la:

x—lzy—2:z+1 B x+1:y+2:z—1 C x—lzy—2:z—l D x—lzy—2:z+1.

1 -2 3 1 2 1 1 2 -1 1 2 1

(MD 101 2020-2021 — DQT 1) Trong khong gian Oxyz, cho diém M (-1;3;2) va mit phing
(P) :x—2y+4z+1=0. Duong thang di qua M va vudng goc voi (P) c6 phuong trinh 1a
AL x+1:y—3:z—2. B. x—1:y+3:z+2'
1 -2 1 1 -2 1
C. x—1:y+3:z+2. D. x+1:y—3:z—2'
1 -2 4 1 -2 4
(MD 102 2020-2021 — DQT 1) Trong khong gian Oxyz, cho diém M(2;1;—1) va mit phing
(P) :x—-3y+2z+1=0. Puodng thang di qua M va vudng goc véi (P) c6 phuong trinh
AL x—2=y—1=z+1' B. x—2=y—l=z+1.
1 -3 1 1 -3 2
C. x+2=y+1=z—1. D. x+2=y+l=z—l.
1 -3 1 1 -3 1
Trong khong gian Oxyz, dudng thang di qua diém A(I;Z;—l) va B(Z;—l;l) c6 phuong trinh

tham s6 la:
x=1+¢ x=1+t¢ x=1+¢ x=1+t
A.3y=2-3t . B.<y=2-3¢. C. y=-3+2¢. D.<y=1+2t.
z=—1+2¢ z=1+2t z=2-t z=—t

Trong khong gian Oxyz, cho hai diém M (1;0;1) va N(3;2;—1). Puong thing MN c6 phuwong

trinh tham s 13

x=1+2¢ x=1+¢ x=1-—t x=1+t¢
A.Jy=2t . B.iy=t . C.qy=t . D.{y=t
z=1+t¢ z=1+t¢ z=1+¢ z=1—t
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Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz , cho hai diém M (1;2;1) va N (3;1;—2). Duodng thang MN c6 phuong

trinh la:

A x+l=y+2=z+1. B. x—1=y—2=2—1.
4 3 -1 2 -1 -3

C. x—l:y—2:z—1. D. x+1:y+2:Z+1.
4 3 -1 2 -1 -3

(MBD 104 2020-2021 —DOT 2) Trong khong gian Oxyz , cho hai diém M (1;1;0) va N(3;2;-1)

. Puong thang MN c6 phuong trinh 1a:
x+1=y+1= z B x—1=y—1 Z ¢ x—1=y—1 Z x+1:y+1: z

4 3 -1 4 3 0 T2 1 a2 1 -
Trong khong gian Oxyz, duong thang di qua hai diém A(l; —3;5), B(2;—l;7)c() phuong trinh

chinh téc 1a

x—=1 y+3 z-7 x—=1 y+3 z-3

A. : B. .

1 2 2 1 2 -2
C. x—1:y+3:z—5. D. x+1:y—3:z+5'

-1 -2 -2 1 2 -2
Trong khong gian toa 40 Oxyz, phuong trinh nao dudi day 1a phuong trinh chinh tic cta dudng

x=1+2¢
thing d:qy=3t ?
z=-2+t
A.x+1:X:Z—2 B.x—lzlzz+2 C.x+1:Z:z—2 D.X—IZZ:Z-I-Z

2 3 1 1 3 2 2 3 2 2 3 1
(Ma 101 - 2020 Lan 1) Trong khong gian Oxyz, cho ba diém A(1;0;1), B(1;1;0) va
C(3;4;-1). Duong thang di qua A4 va song song v6i BC c6 phuong trinh la
A.x—lzlzz—l. B.x+1:X:z+1' .x—lzlzz—l' D.x+1:X:z+1'

4 5 -1 2 3 -1 2 3 -1 4 5 -1
(M4 103 - 2020 Lan 1) Trong khéng gian Oxyz, cho ba diém A(1;2;0), B(;1;2) va C(2;3:1).
Puong thang di qua 4 va song song voi BC ¢6 phuong trinh 1a
A.x_lzy_‘z:i, B.x—lzy—2:£. C.x+1:y+2_£‘ D.x+l:y+2=i.

1 2 -1 3 4 3 3 4 3 1 2 -1
(M3 104 - 2020 Lan 1) Trong khong gian Oxyz, cho ba diém 4(1;1;0),8(1;0;1),C(3;1;0).
Puong thiang di qua A va song song véi BC ¢o phuong trinh 1a:

xHl_y+l_z el _y+l_z  ooxl_yl_z pox-l_yol_z

2 1 1 41 1 T2 1 -1 T 4 I

(M4 102 - 2019) Trong khong gian Oxyz, cho cac diem A(1;0;2),B(1;2;1),C(3;2;0) va

D (l; 1;3). Puong thang di qua A va vudng goc voi mit phang (BCD) c6 phuong trinh la

x=1-—¢ x=1+¢ x=2-+t x=1—t¢
A jy=4 . B.{y=4 . C.iy=4+4¢. D.{y=2—-4
z=2+2¢ z=2+4+2¢ z=4+2¢ z=2-2t
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Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

CHUYEN DE V - PHUONG PHAP TQA PQ TRONG KHONG GIAN
(Ma 101 - 2019) Trong khong gian  Oxyz, cho cic  diém
A(I;Z;O),B(2;0;2),C(2;—1;3),D(1;1;3). Puong thang di qua C va vudng goc v4i mit
phang (ABD) c6 phuong trinh 1a

x=-2+4t x=4+2¢ x=-2-4¢ x=2+4t
A. 3 y=—4+3t. B.<y=3-¢ . C.qy=-2-3t. D. y=—-1+3¢.
z=2+t z=1+3¢ z=2—t z=3—¢

Trong khong gian véi hé toa d Oxyz, phuong trinh dudng thang A di qua diém A(2;—l;3) va

vudng goc voi mit phang (Oxz) la.

x=2 x=2 x=2 x=2+t
A yy=1-t. B. y=1+1. C.qy=-1+t. D.{y=-1.
z=3 z=3 z=3 z=3+t

Trong khong gian v6i hé toa do Oxyz, phuong trinh duong thing d di qua N(—1;5;2) va song

song voi truc x'Ox

x=t-1 x=-1 x=—t x=-1
A.<y=5 ;teR. B.qy=5+t;teR. C.{y=5¢t;teR. D. Jy=5+t ;teR.
z=2 z=2+t z =2t z=2+t

(M3 105 2017) Trong khong gian v6i hé toa do Oxyz, cho hai diém A(1;-2;-3); B(-1;4;1)

x+2 y-2 z+3
-1
thang di qua trung diém cua doan AB va song song véi d ?

va duong thing d: . Phuong trinh nao dudi ddy la phuong trinh cia duong

AX_ oyl z+l pox y-l z+41  ox-1 y-1 z+l y-2_z+2
1 1 2 1 -1 2 1 -1 2 -1 2

Trong khong gian Oxyz, dudng thing nao dudi diy di qua A(3;5;7) va song song voi

D. 2=
1

d:x—lzy—222—3.

2 3 4

x=3+2t x=3+2t x=1+2¢ x=2+3t
A.Jy=5+3t . B. {y=5-3¢. C. y=2+3t. D.<y=3+5¢.

z=—T+4t z=T+4t z=3+4¢ z=4+7t¢

Trong khong gian Oxyz, cho diém M (1;2;3) va duong thing

x=1-t
A:{y=t ,(t € R). Viét phuong trinh duong thang di qua M va song song Vi A.
z=—1-4¢
AL x—l:y—2:z—3. B_izy—3:z+1
1 1 4 1 -1 4
C. x+1:y+2:z+3. D. x—1:y+2:z—3.
-1 1 —4 -2 2 -8
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Cau37: (Ma 101 2018) Trong khoéng gian Oxyz cho diém A(l;2;3) va dudng thing
x=3 y-1_ z+7

d 5 " ) . Puong thang di qua 4, vudng goc voi d va cit truc Ox co phuong
trinh 1a

x=-1+2¢ x=1+¢ x=-1+2¢ x=1+¢
A.Jy=-2t B.<y=2+2¢ C.iy=2t¢ D. y=24+2¢

z=t z=3+3¢ z=3t z=3+2¢

Céu 38: Trong khong gian Oxyz, cho diém A(1;1;3) va duong thing d ;XT_IZ%: Z;_I . Puodng thang

di qua A4, cit truc Oy va vudng goc voi duong thang d c¢6 phwong trinh 1

x=1+t x=-3+3¢ x=1+t x=—1+¢
A.Jy=1+2¢. B.iy=4-2¢ . C.<y=1-t. D.sy=5-2¢ .

z=3+3¢ z=—1+¢ z=3+¢ z=-3+4+3¢t

Cau39: (Ma 102 2018) Trong khong gian Oxyz, cho diém A(2;1;3) va duong thang

X oyl _z-2 . Puong thang di qua 4, vudng goc voi d va cét truc Oy c6 phuong

d
1 -2
trinh 1a.
x=2t x=2+2t x=2+2t x=2t
A.Jy=-3+4t B.{y=1+¢ C.qy=1+3t D.{y=-3+3¢
z=73t z=3+3t z=3+2t z=2t

Cau 40: Trong khong gian v6i hé toa dd Oxyz cho diém A(1;0;2) va duong thang d c6 phuong trinh:

XT_I_%: 2+l . Viét phuong trinh dudng thing A di qua 4, vudng goc va cit d .
A.x—l_z_z—Z B.X—_I:L:Z_z C_x__I:Z:Z_Z .x—l=1=2—2
2 2 1 1 -3 1 1 1 1 1 I -1

Cau41: (M4 103 2018) Trong khong gian Oxyz, cho duong thing d ;xT” - ll _Z+2

(P):x+ y—z+1=0. Puong thing nam trong mit phang (P) dong thoi cat va vudng goc véi d

va mat phang

c6 phuong trinh la:

x=—1+t¢ x=3+t¢ x=3+t¢ x=3+2¢
A.Jy=—4t B. {y=-2+4¢ C.qy=-"2-4 D.Jy=-2+6t
z=-3t z=2+t z=2-3¢ z=2+t

Ciu42: (Ma 123 2017) Trong khong gian Oxyz cho diém M(—1;1;3) va hai duong thing

A x—1: y+3:2_1, A':x+1 _S_Z Phuong trinh nao dudi day la phuong trinh duong
3 2 1 1 3 2
thang di qua M va vudng goc vi A va A'.
x=-1-t x=—t x=-1-t x=-1-t
A qy=1+t B. Jy=1+t C.jy=1-t D.<y=1+t
z=1+3t z=3+t z=3+t z=3+t
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Ciu 43: (Ma 104 2018) Trong khong gian Oxyz cho dudng thiang A : % = yT-I-l _ =zl va mit phing
(P) :x—2y-2z+3=0. Puong thing nim trong (P) dong thoi cat va vudng goc véi A cod
phuong trinh la:

x=1+2¢ x=-3 x=1+t¢ x=1
A qy=1-t¢ B.<y=—t C.qyy=1-2¢ D.<y=1-t¢
z=2 z=2t z=2+3t z=242t

Cau 44: (TK 2020-2021) Trong khong gian Oxyz, cho mit phing (P) :2x+2y—z-3=0 vahai duong
thang d, :xT—l = % = Z—-;l, .- XI2 = % = Z+11 . Puodng thang vudng goc véi (P) , dong thoi cat
cd d, va d, c6 phuong trinh la:

A x—3:y—2:z+2' B. x—2:y—2:z+1.
2 2 -1 3 2 -2
C.x—1:L:Z+1. D. x—2:y+1:z—2.
2 2 -1 2 2 -1
n R . . 2 x y-1 z=-2 . - 2

Cau 45: Trong khong gian Oxyz, cho duong thang d :T = T = " va mdt phang

(P) :x+2y+z-4=0.Hinh chiéu vuéng goc ciia d trén (P) 1a duong thang co phuong trinh
x_y+l_z+2 x_y+l_z+2  x_y-l z-2 5 x_ y-1_z-2
21 47 3 =2 1 T2 1 -4 73 2 1

Cau46: (MD 102 2020-2021 — POT 1) Trong khong gian Oxyz , cho dudng thing d :"T+1 = % = Z;I
va mit phing (P) :2x+y—z+3=0. Hinh chiéu vudng goc ctia d trén (P) 1a duong thang co
phuong trinh

x+1_y_ z-1 Bx+1_l_z—l x—1_y _z+1 D x—1_y_ z+1
4 5 137 3 -5 1 3 -5 1 7 4 5 13°

Cau47: (Mai 110 2017) Trong khong gian v6i hé toa dd Oxyz , cho diém A(l;—2;3) va hai mit phang
(P): x+y+z+1=0, (Q): x—y+z—-2=0. Phuong trinh nao dusi day la phuong trinh dudng
thang di qua 4, song song véi (P) va (Q) ?

x=1+t¢ x=—1+t¢ x=1+2¢ x=1
A.Jy=-2 B.{y=2 C.iy=-2 D.{y=-2
z=3—-t z=-3—¢ z=3+2t z=3-2¢
x=-1+t¢
n N . ) \ 2 x=1 y+2 z-4 . .. ..,
Cau 48: Trong khong gian Oxyz, hai duong thang d : 5 = 0 = 3 vad':s y=—-t covitr
- z=-2+3t
tuong d6i la:
A. cat nhau. B. chéo nhau. C. song song. D. trung nhau.
Ciu 49: Trong khong gian v&i hé toa dd Oxyz, hai duong thing d: x;l = % = Z+22 ,
d,: x+2 :y—_lzi. c6 vi tri twong déi la:
=2 -1 2
A. cat nhau. B. chéo nhau. C. song song. D. trung nhau.
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Cau 50:

Cau 51:

Cau 52:

Cau 53:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1

Trong khong gian v6i hé toa do Oxyz, cho dudng thang A, c6 1y =2 trong cac duong thang

z=3t
dué6i day duong thang ndo vudng goc véi A, la:
x=2 x=1+2t x=1+4¢ x=1
A.qy=3. B.<y=2 . C.qy=2+2t. D. {y=2+3¢.
z=4t z=3¢ z=6 z=3t

x-1 y+3 z-1
2 1

Trong khong gian Oxyz cho diém M(—l; 1;3) va hai dudng thang A:

b

x+1_1 z

A': 1 3 = Phuong trinh nao dudi day 1a phuong trinh duong thang di qua M va vuong
goc voi A va A’

x=-1-t x=-1-t x=—t x=-1-t
A qy=1+t B.Jjy=1+t . C.jy=1+t D.<y=1-t

z=1+3t z=3+t z=3+t z=3+t
(M4 101 - 2020 Lan 1) Trong khong gian Oxyz , cho diém M(2;—2;3) va duong thing d :

-1 +2 z-3 . 2 :

x3 =2 5 =Z = Mat phang di qua diéem M va vudng goc vdi duong thang d c6 phuong
trinh 1a

A.3x+2y—-z+1=0. B.2x-2y+3z-17=0.
C.3x+2y—2-1=0. D.2x-2y+3z417=0.
(P& Minh Hoa 2020 Lan 1) Trong khong gian Oxyz , mit phang di qua diém M (L;1;—-1) va
x+1 y-2 z-1

vudng goc voi duong thang A c6 phuong trinh la

2
A, 2x+2y+z+43=0. B.x-2y-z=0. C.2x+2y+z-3=0. D. x-2y-z-2=0.
Cau54: (M4 102 - 2020 Lan 1) Trong khong gian Oxyz cho diém M (1;1;-2) va duong thing
d 'xT_1= 24 ;2 =i3. Mit phang di qua M va vudng goc voi d co phuong trinh 1a
A. x+2y-3z-9=0. B.x+y-2z-6=0. C.x+2y-3z49=0. D. x+y—-2z+6=0.
x=1+3t
Cau 55: (M4 123 2017) Trong khong gian véi hé toa d0 Oxyz, cho hai duong thing d i y=-2+t,
z=2
x-1 y+2 =z . . . ol A aa 1
d, :T :—125 va mat phang (P) :2x+ 2y —3z =0. Phuong trinh nao duéi day la phuong
trinh mat phang di qua giao diém cia d, va (P) , dong thoi vudng goc véi a,?
A. 2x-y+2z+13=0 B. 2x+y+2z-22=0
C.2x-y+2z-13=0 D. 2x-y+2z+22=0
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Cau 56:

Cau 57:

Cau 58:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian toa d0 Oxyz, mit phang (P) di qua diém A(0;0;2) va chua truc hoanh co
phuong trinh 1a
A. y=0. B. x=0. C.z=0. D. x+y+z=1.

Trong khong gian toa dd Oxyz, hdy viét phuong trinh mit phing (a) chtra duong thang

d:%:%:% va tao v4i mat phang (P):2x—z+1:0 goc 90°.
A. (@):x+5y+2z=0. B. (a):x-7y—-2z=0,
C.(a):x=5y+2z=0. D. (a):x+7y+2z=0.

x=2 y+2 z-6
=27

Trong khong gian toa dd Oxyz, cho hai dudng thing chéo nhau d, :

d,: xI4 = y+22 = Z+1. Phuong trinh mit phang (P) chtra d, va song song voi d, 1a
A. (P):x+8y+5z+16=0. B. (P):x+8y+5z-16=0.
C. (P):2x+y-6=0. D. (P):x+4y+3z-12=0.
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| CHUONG |

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: PHUONG TRINH PUONG THANG

@ HE THONG BAI TAP TRAC NGHIEM.

x=2+t
Caul:  (MD 101-2022) Trong khong gian Oxyz , cho duong thing d : y=1-2¢ . Vecto nao dudi day
z=—1+3t
la mét chi phuong cua d
A u =(2;15-1). B. u, =(1;2;3). C.ou=(1;-2;3).  D.u, =(2;1;1).
Loi giai
x=2+t
Tir phuong trinh dudng thang d :{ y =1-2¢ tac6 u, = (1;-2;3)1a mdt vecto chi phuong cia o
z=—14+3¢
x=2-t
Cau2:  (Ma 101 2018) Trong khong gian Oxyz, duong thang d :<{y =1+2¢ c6 mot vecto chi phuong
z=3+t
la:
Ao u, =(-1;2;3) B. u, =(2;1;3) C.u, =(-121) D. u, =(2;1;1)
Loi giai
x=2-t
d 11y =1+2t c6 mt vecto chi phuong 1a u, =(~1;2;1).
z=3+t¢
Cau3:  (Ma 103 - 2020 Lin 1) Trong khong gian Oxyz , cho duong thing d:%—> =2 +21 - Z;‘z.
Vecto nao dudi day la mot vecto chi phuong cua d
Acuy=(3-1-2).  B.u,=(42;3). C.u=(4-23).  D.u=(312).
Loi giai
Mot vecto chi phuong clia dudng thang d 14 u, (4,-2:3).
Cau4:  (Ma 102 - 2019) Trong khong gian Oxyz, cho dudng thing d : x2—1 P _53 == ; 2 . Vecto nao
dudi day 1a vecto chi phuong cua dudng thang d
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Cau 5:

Ciu 6:

Cau 7:

Cau 8:

Cau 9:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Ao u=(1;3;-2). B. u=(2;53). C.u=(2-53).  D.u=(1;32).
Loi giai
Duya vao phuong trinh dudng thiang suy ra mot vecto chi phuong cta d 1a U= (2; -5; 3)

x+2 y-1 z-3

(M4 103 - 2019) Trong khéng gian Oxyz, cho dudng thing d : 3 . Vecto nao
dudi day 1a mot vecto chi phuong ctia d ?
Ao u, =(1;3;2). B. u, =(-21;3). C.u, =(-2;1;2). D. u, =(-3;2).

Loi giai
x+2 y-1 z-3

3 ¢ mot vecto chi phuong 14 u, = (1,-3;2).

Puong thang d :

x=2 y-1 z+l

(MD 104-2022) Trong khong gian Oxyz , cho dudng thang d 5 . Biém nao
sau day thudc d
A. P(2;1;-1). B. M (1;2;3). C. O(L:151). D. N(1;-2;3).
Loi giai
A 4 A o ai g x—=2 y-1 z+1
Thay toa d¢ diém cac dap an vao d: = 5 = ta duogc:

2-2 1-1_ -1+1

V('yiP(2;1;—1):>d " 2= 3 =0 ( théa man).

x=2 y-1 z+3

(M3 101 2020 Lan 2) Trong khong gian Oxyz, cho duong thang d: 3 . biém
nao dudi day thudc d?
A. O(4-2:1). B. N(4;2;1). C. P(2;1;,-3). D. M (2;1;3).
Loi giai
A . \ x—2 y -1 z+3
Thay toa do diém P (2;1;—3) vao d: 2 = 5 = " ta duoc
222 _171_23%3 . 4-0=0 ding Vay diém Pe(d).
4 -2 1
N X R . . 2 x=3 y-1 z+5 _.;
(M2 104 - 2020 Lan 2) Trong khong gian Oxyz , cho dudng thang d : = 5 = T Diém
nao dudi day thude d ?
A. M(3L5). B. N(3;1;-5). C. P(2;2;-1). D. 0(2;21).

Loi giai
3-3 1-1_ —5+5
2 -l

Taco

=0 nén diém N(3;1;,-5)ed .

(Ma dé 104 2018) Trong khong gian Oxyz, diém nao dudi diy thudc dudng thing d :
x=1-t

y=5+t ?

z=2+3t
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

A. N(1;5;2) B. O(-11;3) C. M (1;1;3) D. P(1;2;5)
Loi giai

Céch 1. Dya vao ly thuyét: Néu d qua M (x,;¥,:2,), ¢6 véc to chi phuong Z(a;b;c) thi
xX=x,+at

phuong trinh duong thang d 1a: {y = y, +bt, ta chon dap an B
z=2z,+ct

Cich 2. Thay toa d cac diém M vao phuong trinh dudng thiang d , ta co:

I=1-t t=0

2=5+t < t=-3(Voly). Loai dép an A.

5=2+3t¢ t=1

Thay toa do cac diém N vao phuong trinh dudng thang d , ta co:

l=1-t

5=5+¢t < ¢t=0.Nhandép an B.

2=2+3¢

Cau 10: Trong khong gian Oxyz , duong thing d : x;l 4 _12 = Z;3 di qua diém nao dudi day?
A. 0(2:-1;2) B. M (-1;-2;-3) C. P(1;2;3) D. N(-2;1;-2)
Loi giai

Caull: (MD 101 2020-2021 — DOT 1) Trong khong gian Oxyz, cho dudng thing d di qua diém
M (3;-1;4) va c6 mot vecto chi phuong u = (~2;4;5) . Phuong trinh ctia d 1a:

x=-2+3t x=3+2t x=3-2t x=3-2t
Ay y=4-1t . B.jy=-1+4 C.{y=1+4t. D. sy=-1+4.
z=5+4¢ z=4+5¢ z=4+5t z=4+5t
Loi gidi

Vi duong thang d di qua diém M (3;— 1;4) va ¢6 mot vecto chi phuong u = (—2;4;5) nén phuong
x=3-2t
trinh cta duong thang d 1a: { y=—1+4¢.
z=4+5¢
Cau 12:  (MD 102 2020-2021 — DOT 1) Trong khong gian Oxyz, cho duong thang 4 di qua diém
M (2;2;1) va c6 mot vécto chi phuong i =(5;2;-3) . Phuong trinh cta d la:

x=2+5¢ x=2+5t x=5+2t
Acdy=242¢. B. {y=2+2t. C. D.Jy=2+2¢.
z=—1-3¢ z=1+3¢ z=-3+¢
Loi gidi
Ta co:
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Cau 13:

Cau 14:

Cau 15:

Cau 16:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

VICP :ui =(5;2;-3)

Phuong trinh dudng thang d co
Qua : M (2;2;1)

x=2+5t
(d): y=2+42t
z=1-3¢
Céiu 27 (101-2023) Trong khong gia Oxyz phuong trinh dudng thing d di qua diém
M (2;1;—1) va c6 mdt véc to chi phuong u= (1;,-2;3) 1a
N x—1 :y+2 :2—3 B x=2 Zy—l =z+1.

2 1 -1 71 2 3

C. x+1:y—2:z+3. D. x+2:y+1:Z—1.
2 1 -1 1 -2 3
Loi giai

Phuong trinh duong thing d di qua diém M (2;1;~1) va c6 mot véc to chi phuong u = (1;-2;3)
x=2 y-1 z+l

la:

1 -2 3
Céu 27 (102-2023) Trong khong gian Oxyz, phuong trinh dudng thing d di qua diém
M (-3;—1;2) va c6 mot vecto chi phuong u= (4,3,-2) la
A x—4 _ y=3 _ z+2 B x=3 _ y—1 _ z+2 '

-3 -1 2 4 3 -2
C x+3 _ y+1 _ z=2 D. x+4 _ y+3 _ 2—2'

4 3 -2 -3 -1 2

Loi giai
Puong thang d di qua diém M (—3;— L; 2) va c6 mdt vecto chi phuong U= (4;3;— 2) c6 phuong
trinh chinh tic 1a xX+3 = yt = z72 .
3 -2

Cau 31 (101-2023) Trong khong gian Oxyz, cho diém A(1;2;—1) va mit phing
(P):x+2y+z=0.Puodng thang di qua 4 va vudng goc voi (P) c6 phuong trinh 13

x=1+t x=1+¢ x=1+¢ ARy
A.Jy=2-2t. B. 3y=2+2¢. C.iy=2+2t. D.iy=2+2¢.

z=—1+¢ z=1-t z=1+t z=—1+¢

Loi giai
Puong thang vudéng géc véi mat phiang (P):x+2y+z=0 nén nhan vector phap tuyén
n=(1;2;1) cia (P)1a vector chi phuong.
x=1+¢
Mit khac duong thang di qua 4(1;2;-1) nén ta c6 phuong trinh { y =2+2¢( € R).
z=—1+t

Cau 32 (102-2023) Trong khong gian Oxyz, cho dién A(L;—1;1) va mit phing

(P):2x+3y+z-5=0.Dudng thing di qua 4 va vudng géc véi (P) c6 phuong trinh la
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Cau 17:

Cau 18:

Cau 19:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

x=2+t x=1+2¢ x=1+2¢ x=1+2t
A.y=3-t. B.<y=-1+3¢. C.qy=—-1+3t. D.<y=-1-3¢.
z=1+t z=1+t¢ z=—1+¢ z=1+t
Loi giai

Dudng thang di qua A4(1;—1;1) va vudng gbe véi (P):2x +3y +z—5=0 nhén vecto phap tuyén
x=1+2¢

cua (P) 1a n=(2;3;1) lam vecto chi phuong nén c6 phuong trinh 1a { y =-1+3¢, e R
z=1+t

Cau 35 (103-2023) Trong khong gian Oxyz, cho diem A(L-L1) va mit phéng

(P):2x+3y+z-5=0. Dudng thang di qua 4 va vudng goc v6i (P) ¢ phuong trinh 1a

x=1+2¢ x=1+2¢ x=2+t x=1+2t
A. Sy=—1+3¢. B.{y=-1-3¢. C.qy=3-¢. D.<y=-1+3¢.
z=—1+t z=1+t z=1+t z=1+t¢
Loi giai

Do duong thang can tim vudng goéc véi (P) nén nhén vecto phap tuyén u=n,= (2;3;1) lam
vecto chi phuong.

x=1+2t
Dudng thang di qua A(1;—1;1) c6 vecto chi phuong U= (2;3;1) c6 dang: {y =—1+3¢.

z=1+t

(MD 101-2022) Trong khong gian Oxyz, cho ba diem A(1;2;-1),B(3;0;1),C(2;2;-2).
Puong thang di qua 4 va vudng goc vi mat phiang (ABC ) c6 phuong trinh la:
x—1 :y—2 _ z+1' B. x+1:y+2 :z—l. C. x-1 :y—2 :z—l. D. x—1 _ y=2 _ z+1.
1 -2 3 1 2 1 1 2 -1 1 2 1
Loi giai
Ta c6: ZE:(Z;—2;2),Z€’:(I;O;—1) :[E,TC]:(z;m).

A.

Puong thing di qua A4(1;2;—1) va vuéng goc v6i mat phang (ABC)nhan u = (1;2;1) 1am mot
1 _y-2 z+l
2 1

véc to chi phuong c¢6 phuong trinh 1a: al

(MBD 101 2020-2021 — POT 1) Trong khong gian Oxyz, cho diém M(—1;3;2) va mit phiang

(P) :x—2y+4z+1=0. Puodng thang di qua M va vudng goc véi (P) c6 phuong trinh 1a

x+1:y—3:z—2 B. x—1:y+3:z+2
1 -2 1 1 -2 1
x—1=y+3=z+2 D. x+l=y—3=Z—2
1 -2 4 -1 -2 4
Loi giai

A.

C.

Mit phing (P) c6 mot vecto phap tuyén 1a n, = (1;-2;4) .
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Cau 20:

Cau 21:

Cau 22:

Cau 23:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Goi d 1a duong thang qua M (-1;3;2) va vudng géc véi (P).
Vi d L(P) nén d nhan vecto n, =(1;-2;4) lam vecto chi phuong.

Vay phuong trinh duong thing d la: = ;_1 4 _23 =Z ; 2 :

(MD 102 2020-2021 — PQT 1) Trong khéng gian Oxyz, cho diém M (2;1;—1) va mt phing
(P):x—3y+2z+1=0.Du’(‘mgthfmgdi qua M va vudng goc voi (P) c6 phuong trinh
x=2 y-1 z+l B x=2 y-1 z+1
1 3 1 o 3 2
x+2 y+1 z-1 D x+2 y+1 z-1
1 3 1 T -3 1
Loi giai

A.

C.

(P):x=3y+2z4+1=0=>n, =(1;-3;2)
&2%2(1;—3;2)@> x—2 :y—l _ z+1

Qua M (2;1;-1) 1 -3 2

Puong thang di qua M va vudng goc véi (P) = {

Trong khong gian Oxyz, duong thiang di qua diém A(l;2;—1) va B(2;—1;1) c6 phuong trinh
tham s6 1a:

x=1+t¢ x=1+¢ x=1+t x=1+t
A Jy=2-3¢t . B.<y=2-3¢. C.< y=-3+2t. D.<y=1+2t.

z=—1+2¢ z=1+2t z=2—t z=—t

Loi giai
Taco AB = (1;—3;2) 1a vector chi phuong ctia duong thang, n6 di qua diém A(1;2;—1) nén c6
x=1+1¢
phuong trinh thamso 1a 1y =2—-3¢ , reR.
z=—142¢

Trong khong gian Oxyz, cho hai diém M (1;0;1) va N(3;2;—1). Puong thing MN c6 phuong
trinh tham s 1a

x=1+2¢ x=1+t¢ x=1-t¢ x=1+t¢
A.sy=2t . B.iy=t . C.qy= . D.jy=

z=1+t¢ z=1+t z=1+t¢ ze=ll=p

Loi giai

Puong thang MN nhan MN = (2;2;—2) hoac ;(1;1;— 1) 1a véc to chi phuong nén ta loai ngay
phuong an 4, B va C.
Thay toa d6 diem M (1;0;1) vao phuong trinh & phuong an D ta thay thoa man.
Trong khong gian Oxyz, cho hai diém M (1;2;1) va N(3;1;-2). Dudng thing MN c6 phuong

trinh 1a:
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

x-1 y-2 z-1

x+1 y+2 z+1
4 30 -1 ~ 2 -1 -3
C. x—lzy—2zz—1. D. x+1:y+2:z+l.
4 3 -1 2 -1 -3
Loi giai

Dudng thang MN c6 mdt vecto chi phuong 1a a = MN =(2;-1;-3) va di qua diém M (1;2;1)

nén cé phuong trinh la: x1_y=2_z-1 .
2 -1 -3
Cau 24: (MD 104 2020-2021 —DOQT 2) Trong khong gian Oxyz , cho hai diém M (1;1;0) va N(3;2;-1)
. Puong thing MN c6 phuong trinh 1a:
Al _yrl_z ogxl oyl oz Xl y=l 2 gy x4l _yHl 2z
4 3 -1 4 3 -1 = 2 1 -1 2 1 -1
Loi giai
Ta c6: MN = (2;1;-1)
Puong thang MN di qua M va nhan vécto MN 1am vécto chi phuong c6 phuong trinh la:
xl_y-1_z
2 1 -1
Ciau 25: Trong khong gian Oxyz, duong thang di qua hai diém A (l; -3; 5), B (2 ;-1 7) c6 phuong trinh
chinh tic la
x—=1 y+3 z-7 B x-1 y+3 z-35
T 2 2 T 2 2
C. x—1:y+3:z—5' D. x+1:y—3:z+5'
-1 -2 -2 1 2 -2
Loi gidgi
Puong thfmg di qua hai diém A(l; —3;5), B(2;—1;7) co mot VTCP la EZ = (—1,' -2; —2) ,
-1 +3 -
Suyra PTCT la Y1 =¥*3 _275
-1 -2 -2
Ciu 26: Trong khong gian toa 40 Oxyz, phuong trinh ndo dudi day 1a phuong trinh chinh tic ciia duong
x=1+2¢
thing d:qy=3t ?
z=-2+t
A.x+1:X:Z_2 B.x—lzlzz+2 C.x+1:Z:z—2 Q.X_IZZ:Z+2
2 3 1 1 3 2 2 3 =2 2 3 1
Loi giai

x=1+2t
Do dudng thing d:4y =3¢t  diquadiém M (1;0;—2) va cd véc to chi phuong #(2;3;1) nén cd
z=-2+t

y z+2

phuong trinh chinh tic 1a 0
2 3 1
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Cau 27:

Cau 28:

Cau 29:

Cau 30:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

(M4 101 - 2020 Lan 1) Trong khong gian Oxyz, cho ba diém A(1;0;1), B(1;1;0) va
C(3 ;45— 1) . Puong thing di qua 4 va song song véi BC ¢ phuong trinh 14
A.x—lzlzz—l‘ B.x+l:X:z+l. C.x—lzlzz—l. D.x+l:X:z+l.
4 5 -1 2 3 -1 - 2 3 -1 4 5 -1
Loi giai
Puong thing d di qua 4 va song song v6i BC nhan BC =(2;3;-1) lam mot véc to chi
phuong.
Phuong trinh cta dudng thing d : XT_I = % =z _11 :
(M4 103 - 2020 Lan 1) Trong khong gian Oxyz, cho ba diém A(1;2;0), B(1;1;2) va C(2;3:1).
Puong thang di qua 4 va song song voi BC ¢6 phuong trinh 1a
At y2_ z gxl y=2 z oxtl_y+2 z o x+l_y+2_ z
1 2 -1 3 4 3 3 4 3 1 2 -1
Loi giai
Goi d 1a phuong trinh duong thang qua 4(1;2;0) va song song véi BC.
. -1 -2
Tacéd BC=(1;2-1)=>d:-——=L"2- %
1 2 -1
(M3 104 - 2020 Lan 1) Trong khong gian Oxyz, cho ba diém 4(1;1;0),8(1;0;1),C(3;1;0).
Puong thang di qua A va song song véi BC ¢6 phuong trinh 1a:
X+l _y+l_z zHl_y+l_z xl_y-l_z pox-1_y-1_z
2 1 0 41 1 T2 1 -1 T 411
Loi giai
Puong thang di qua A(l; 1;0) , song song voi BC nén nhan BC = (2;1;—1) la véc to chi phuong
do d6 c6 phuong trinh la: x-1 = y-1 =z,
2 1 -1
(M4 102 - 2019) Trong khong gian Oxyz, cho cac diem A(1;0;2),B(1;2;1),C(3;2;0) va

D (l; 1;3). Puong thang di qua A va vudng goc voi mit phang (BCD) c6 phuong trinh la

x=1-—t x=1+t¢ xX=2-+t x=1-—t
A.{y=4 . B.{y=4 . C.iy=4+4¢. D.{y=2—-4t
z=2+42t z=2+42t z=4+42t z=2-2t
Loi giai

Puong thang di qua A va vudng goc v6i mit phang (BCD) nhan vecto phap tuyén cua (BCD)
la vecto chi phuong

Tacé BC = (2;0;—1),@ =(0;—12)

= U, = fyep = | BC; BD | = (~ 1;~4,-2)

Khi d6 ta loai dap an A va B
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Cau 31:

Cau 32:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
=2+t t=-—1
Thay diém A(l;0;2) vao phuong trinh & phuong &n Ctaco {0=4+4t <t =—1.
2=442t t=-—1
Suy ra dudng thang c6 phuong trinh tham sé ¢ phuong an C di qua diém 4 nén C la phuong an
dang
Ma 101 - 2019) Trong  khong gian Oxyz, cho cac diém
A(l;2;0),B(2;0;2),C(2;—1;3),D(1;l;3). Puong thing di qua C va vudng goc v6i mit
phang (ABD) c6 phuong trinh 1a

x=-2+4¢ x=4+2t x=-2-4¢ x=2+4t
A Jy=—44+3¢. B.{y=3-t . C.qy=-2-3¢. D. yy=-1+3t.
z=2+t z=1+3¢ z=2—-t z=3—¢
Loi giai
AB =(1;-2;2)
Ez(O;—lﬁ)

AB A AD =(—4;-3;-1)
Puong thang qua C (2;—1; 3) va vudng goc v4i mat phang (ABD) ¢6 phuong trinh
x=2-4¢
y=-1-3¢
z=3—t
Piém E (—2; —4; 2) thudc dudng thang trén, suy ra duong thang cin tim triung v6i dudng thang
x=-2+4¢
c6 phuong trinh { y =—4+3¢
z=2+t
Chon dép an dung 1a dap an C
Trong khong gian véi hé toa d0 Oxyz, phuong trinh dudng thang A di qua diém A(2;—1;3) va

vudng goéc voi mat phang (Oxz) 1a.

x=2 x=2 x=2 x=2+t

A qy=I-t. B.yy=1+1. C.{y=-1l+t. D.iy=-1.

z=3 z=3 z=3 z=3+t
Loi giai

Puong thing Adi qua diém A(2;-1;3) va vuéng géc voi mit phang (Oxz)nhan véc to
}' = (0;1;0) 1am véc to chi phuong
x=2

Phuong trinh tham s cua dudng thang Ala: < y=—1+t¢.
z=3
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Cau 33:

Cau 34:

Cau 35:

Cau 36:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian v&i hé toa dd Oxyz, phuong trinh dudng thang d di qua N(—1;5;2) va song
song vai truc X'Ox
x=t—1 x=-1 x=—t x=-1
A.Jy=5 ;teR. B.jy=5+t;teR. C.Jy=5¢t;teR. D. Jy=5+t ;teR.
z=2 z=2+t z=2t z=2+t
Loi giai
Puong thang d di qua diém N(—1;5;2) va song song vdi truc x’Ox nhan véc to i= (1;0;0)
lam véc to chi phuong
x=t-1
Phuong trinh tham s cua duong thang Ala: sy =5 ;teR
z=2
(Ma 105 2017) Trong khong gian v6i hé toa do Oxyz, cho hai diém A(1;-2;-3); B(-1;4;1)

x+2 y-2 z+3
-1
thang di qua trung diém cta doan AB va song song véi d ?

va duong thing d: . Phuong trinh nao dudi day 1a phuong trinh cua duong

AXx oyl z+41l pox y-l z+41 . ox-1 y-1 z+1
1 1 2 -1 -1 2 1 -1 2

Loi giai

D. %:y_—2:Z+2

-1 2

Trung diém ciia AB 1a 1(0;1;-1)
x+2 y-2 z+3

d 1 ] c6 VTCP la ;(1; —1;2) nén duong thang A can tim cling c6 VTCP
11(1; —1;2).

. \ 2 x y-1 x+1
Suy ra phuong trinh dudng thang A :T = T = —

Trong khong gian Oxyz, dudng thang nao duéi day di qua 4(3;5;7) va song song voi
x-1 y-2 z-3

d:
2 3 4
x=3+2t x=3+2t x=1+2¢ x=2+3t
A y=5+43t . B.<y=5-3¢t. C. y=2+3t. D.<y=3+5¢.
z=—T7+4t z=T7+4t z=3+4¢ z=4+7Tt

Loi giai
x—=1 y-2 z-3
3

Pudng thing song song véi d : nén c6 mdt vecto chi phuong U= (2;3;4) ,

suy ra loai cau B, D.
Ta thay toa do diém A4 théa man phuong trinh dap 4an  C.

Trong khong gian Oxyz , cho diém M (1;2;3) va dudng thing
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Cau 37:

Cau 38:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1-t
A:qy=t ,(t € R). Viét phuong trinh dudng thing di qua M va song song v6i A.
z=—1-4¢
x-1_ y-2 z-3 X
11 4 1 -1 4
x+1 y+2 z+3 x—-1_

-1 1 -4 2 2 -8

A.

C.

x=1-¢

Puong thang song song véi A<y =1 ,(t € R) nén c6 mot vecto chi phuong u = (-1;1;-4)
z=—1-4¢

, suy ra loai dap an A.

Lan luot thay toa d6 diém M vao dap an B, C, D ta

(Ma 101 2018) Trong khong gian Oxyz cho diém A(1;2;3) va duong thing
d: x;3 4 1_1 = Z+27 . Puong thang di qua 4, vudng goc voi d va cét truc Ox co phuong
trinh 1a

x=-1+2¢ x=1+¢ x=-1+2¢ x=1+t¢
A.Jy=-2t B. {y=2+2¢t C.iy=2t D.yy=2+2¢

z=t z=3+3¢ z=3t z=3+2¢t

Goi A 1a duong thang can tim.
Goi M =ANOx. Suyra M(a;O;O).

AM =(a-1;-2;-3).

d ¢6 VICP: u, =(2;1;-2).

ViALld nén AMu, =0 &2a-2-2+6=0=a=-1.

Vay A qua M (-1;0;0) va c6 VTCP AM =(-2;-2;-3)=—(2;2;3) nén A c6 phuong trinh:

x=—14+2¢
y=2t
z=3t
R . .2 s 2 x—=1 y z+1 \ 2

Trong khong gian Oxyz, cho diém A(1;1;3) va duong thang d:TZEZ 1 . Puong thiang
di qua 4, cit truc Oy va vudng goc voi duong thang d c¢6 phwong trinh 1

x=1+t x=-3+3¢ x=1+t x=1+¢
A Jy=1+2¢. B.iy=4-2¢ . C.<y=1-t. D.iy=5-2¢.

z=3+3¢ z=—1+¢ z=3+t¢ z=-3+3¢

Loi giai

Goi A 1a duong thang di qua 4, cit truc Oy va vudng goc véi dudng thing d .
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Cau 39:

Cau 40:

CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Goi B=ANOy.
BeOy= B(0;b;0) = BA=(1;1-5;3).
Puong thing d cd vecto chi phuong 1a u, = (1;2;1).
Ald e BALu, < BAu,=0<1-2b+2+3=05b=3 = BA=(1,-2;3).

Duong thing A nhan BA=(1;-2;3) lam vecto chi phuong nén loai cic phuong an A, B,
C.
Do d6 chon phuong an  D.

(Ma 102 2018) Trong khong gian Oxyz, cho diém A(2;1;3) va duong thing
d: le =2 _21 _z=2 . Puodng thing di qua 4, vudng goc v6i d va cit truc Oy cb phuong
trinh 1a.

x=2t xX=2+2t xX=2+2t x=2t
A.Jy=-3+4¢ B. {y=1+¢ C.qy=1+3¢t D.{y=-3+3¢

z=3t z=3+3¢ z=3+2t¢ z=2t

Loi giai
Goi dudng thang can tim [a A
d:x+1 :y—l _ z=2
1 -2
Goi M (0;m;0)e Oy, tacd AM =(-2;m~1;-3)

¢6 VICP 4 =(1;-2;2).

DoAld & AMi=0 < -2-2(m-1)-6=0<m=-3

x=2t
Taco A c6 VICP AM =(-2;—4;~3) nén c6 phuong trinh ¢ y = -3+ 4¢.
z =3t

Trong khong gian voi hé toa o Oxyz cho diém A(1;0;2) va dudng thing d c6 phuong trinh:

XT_I:%: 2+l . Viét phuong trinh dudng thing A di qua A, vudng goc va cit d .
A.x_I:X:Z_Z B.x_—lzlzz—Z C.x_—1=1=2—2 Q.x—lzlzz—2
2 2 1 1 -3 1 1 1 1 1 1 -1
Loi giai
Cach 1:
Puong thing d :xT—l :%: Z;rl c6 véc to chi phuong @ =(1;1;2)

Goi (P) 12 mat phang qua diém A va vudng goc v6i dudng thang d , nén nhan véc to chi phuong
cua d 1a vecto phép tuyén (P):1(x—1)+y+2(z-2)=0= x+y+2z-5=0

Goi B la giao diém cua mit phang (P)va duong thing d = B(1+;t;—1+2¢)

Vi Be(P)e (1+1)+1+2(-1+2t)-5=01=1= B(2;1}])
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Cau 41:

Cau 42:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Ta c6 duong thang A di qua 4 va nhan vecto 4B =(1;1;~1) la véc to chi phuong c6 dang
A:x—lzzzz—Z.
1 1 -1
Cach 2:
Goi d NA=B= B(l+t;t;—1+21)

AB =(t;;-3+2¢), Duong thing d c6 VTCP la u, =(1;1;2)
VidLAnén AB Lu, < ABu, =0 t+t+2(-3+2t)=01=1
Suy ra AB = (1;1;—1) .Ta c6 duong théng A di qua A(1;0;2) va nhan véc to AB = (1;1;—1) la

x—1

véc to chi phuong c6 dang A : _r_z272 .

1 -1
(M3 103 2018) Trong khong gian Oxyz, cho duong thang d :xTH = ll it 2
P):x+ y—z+1=0.Puong thing nam trong mit phang (P) dong thoi cit va vudng goc véi d
Y

va mit phang

c6 phuong trinh la:

x=—1+t¢ x=3+t x=3+t x=3+2t
A y=—4t B.{y=-"2+4 C.qy=—2-4t D.{y=-2+6¢
z=-3t z=2+t z=2-3¢t z=2+t
Loi giai
x=—1+2¢
d:iy=—t
z=-2+2t¢

Goi A la dudng thing ndm trong (P) vudng goc voi d .

u, = [MT,;Z] =(-14;3)

Goi A 1a giao diém cta d va (P). Toa d6 A 1a nghiém cuia phuong trinh:
(1+20)+(-t) - (2+2t)+1=0<=t=2= A(3;-2;2)

x=3+t
Phuong trinh A qua A(3;-2;2) ¢co VthlTA =(-L4;3)codang: < y=—-2—-4¢
z=2-3¢
(Ma 123 2017) Trong khong gian Oxyz cho diém M(—1;1;3) va hai duong thing
A x—1: y+3:2_1, A':x+1 Sz Phuong trinh nao duédi day la phuong trinh duong
3 2 1 1 3 2
thang di qua M va vudng goc v6i A va A'.
x=-1-t x=—t x=-1-t ===
A qy=1+t B. qy=1+t C.qy=1-t D. y=1+t
z=1+3t z=3+t z=3+t z=3+t
Loi giai

+) VTCP ctia A, A" lan luot 1a i =(3;2;1) va o=(1;3;-2) ; [,0|=(-7;7;7)
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Cau 43:

Cau 44:

CHUYEN PE V — HINH HOC 12 — PHUONG PHAP TQA PO TRONG KHONG GIAN
+) Vi d vudng goc véi A va A’ nén i, =(—1;1;1).
x=-1-t
+) d di qua M(—1;1;3) nén d:qy=1+t .
z=3+t
y+1 z-1

2
(P) :x—2y—z+3=0. Pudng thang nim trong (P) dong thoi cat va vudng goc voi A cb

(M3 104 2018) Trong khong gian Oxyz cho duong thing A : % = va mit phang

phuong trinh la:
x=1+2¢ x=-3 x=1+¢ =il
A.qy=1-t B.{y=—t C.qy=1-2¢ D.{y=1-¢
z=2 z=2t z=2+3t z=2+2t
Loi giai
x=t
TacéA:izy—H:Z_le: y=-14+2¢
1 2 1
z=1+t

Goi M =AN(P) =M e A= M(1;2t~Lt+1)
Me(P)=1-2(2-1)—(t+1)+3=0 o 4-4 =0t =1= M(1;2)
Vée to phap tuyén ctia mit phang (P) 1a n = (1,-2;-1)

Véc to chi phuong cta dudng thang A 1a u = (1;2;1)

Puong thang d nam trong mit phang (P) dong thoi cit va vudng goc véi A
= Puong thang d nhan %[Z,ﬂ =(0;-1;2) 1am véc to chi phuong vaM (1;1;2) e d

x=1
= Phuong trinh duong thang d : 4y =1—t¢
z=2+2t

(TK 2020-2021) Trong khong gian Oxyz, cho mit phang (P):2x+2y—z—3=0 va hai duong
x—=1_ y z+1 | x-2 y z+I

thang d, :—2 =TT i " . Puong thing vudng goc voi (P),déng thoi cat
ca d, va d, c6 phuong trinh la:
A. x—3:y—2:z+2' B. x—2:y—2:z+1.
2 2 -1 3 2 -2
C. x—l:L:z+l. D. x—2:y+1:z—2.
2 =2 -l 2 2 -1
Loi giai

Goi AQ2a+1,a,—2a—1) va B(b+2,2b,—b—1) lan luot 1a giao diém cua duodng théng d cin
tim véi d,,d,. Ta co AB = (b—2a+1,2b—a,—b+2a) nén dé d L (P) thi

b—2a+1 _2b—a _—b+2a
2 2 -1
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Giai ra duoc (a:b) = (0;1) nén AB = (2;2;—1) va A(1;0;—1), B(3;2;—2). Tir d6 viét duoc

xX—=3 y—2 z+12

@) 2 2 -1

y—1 z=2

Cau45: Trong khong gian Oxyz, cho duong thing d :%:—: va mit phing

1 -1

P) :x+2y+2z-4=0.Hinh chiéu vuéng goc ciia d trén (P) la duong thang c6 phuong trinh

A.

_y+l z+2 B x_y+l_z+2
: 3T 5 .

y=1 z-2 D x:y—l z=2
1 -4

o
-2 1 =2 4 3 2 1
Loi giai

X
2

N
b H d M.

Mit phing (P) c6 mot vec to phap tuyén 1a n, = (1;2;1).

Goi M 14 giao diém ctia d va (P).

Med=M(mm+1;-m+2).

Me(P)e m+2(m+1)+(-m+2)-4=0m=0.Suyra M(0;1;2).
Lay N(1;2;1)ed.

Goi A 1a dudng thang qua N va vuong goc véi (P).

Suy ra dudng thing A c6 mét vecto chi phuong 1 u, =n, =(1;2;1).

x=1+t
Do d6 phuong trinh duong thang A 1a: { y=2+2¢.

z=1+¢
Goi H 1a giao diém ctia A va (P).
HeA=H(1+h2+2h1+h).

5

He(P)<:>1+h+2(2+2h)+(1+h)—4=0<:>6h+2=0<:>h=—%. Suy ra H(

W | o

4
3

W | Mo

|

Page 15

Swu tam va bién soan



Cau 46:

Cau 47:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi d' 1a hinh chiéu vudng géc cia d trén (P).

Suy ra duong thing d' qua M (0;1;2) c6 mét vecto chi phuong 13 u, = 3MH =(2;1;,-4).

Vay phuong trinh hinh chiéu vudng géc d” cta d trén (P) la: S= T

(MD 102 2020-2021 —- DOQT 1) Trong khong gian Oxyz , cho dudng thing d :’CTJrl _r_z-1

va mit phang (P) :2x+y—z+3=0. Hinh chiéu vudng gbc ciia d trén (P) 1a duong thang co

phuong trinh
A. x+1:X:Z—1. B.x_—i-lzl:z—l. C.x_—lzlzz+l. D. x—lzl:z+1.
4 5 13 3 -5 1 3 -5 1 4 5 13
Loi giai
Puong thang d :xTH:%:ZT_I c6 mot vecto chi phuong u, :(1;1;2) va di qua M(—I;O;l).

Mt phang (P) c6 mot vecto phap tuyén iy =(2;1-1).

Goi (a) la mat phang chita @ va vudng goc véi (P) thi (r)cd mot vecto phap tuyén la
oy = o7 | = (-3:5-1)

Phuong trinh mat phang (a):=3(x+1)+5(y—0)-1(z-1)=0 & 3x-5y+z+2=0.

Goi dN(P)=A4.Taco Aed = A(-1+16,6;2t+1).

Ae(P) nén 2(-1+1)+t-1-2t+3=0<1¢=0.

Suy ra A(-1;0;1).

Duong thang ¢’ 14 hinh chiéu vudng goc ctia ¢ trén mit phang (P) 1a giao tuyén cta hai mat
phing (&) va (P), nén o6 &, =| .7 | =(4:5:13) vadiqua 4(=1;0;1).

Phuong trinh ctia duong thing 4’ T s 3

(M4 110 2017) Trong khong gian v&i hé toa d0 Oxyz , cho diém A(l;—2;3) va hai mit phang
(P): X+y+z+1=0, (Q): x—y+z-2=0.Phuong trinh nao dudi day la phuong trinh duong
thang di qua 4, song song véi (P) va (Q) ?

x=1+t¢ x=—1+t x=1+2¢ X =
A.qy=-2 B.{y=2 C.iy=-2 D.{y=-2
z=3-¢ z=-3—¢ z=3+2¢ z=3-2¢
Loi giai
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Cau 48:

Cau 49:

Cau 50:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

ﬁ(P) :(l;l;l)
%
= (1)

(P) va (Q) ,nén d c6 vécto chi phuong u = (l; 0;—1).

Taco A [ﬁ( P),ﬁ(QJ =(2;0;-2). Vi duong thing d song song v6i hai mét phang

x=1+t
Puong thiang d di qua A(l; -2; 3) nén c6 phuong trinh: { y =-2

z=3-t
x=-1+¢
Trong khong gian Oxyz, hai duong thang d : x—21 = lerZ = Z;4 vad':q y=-t coOvitri
B z=-2+3t
tuwong dbi la:
A. cit nhau. B. chéo nhau. C. song song. D. trung nhau.
Loi giai

d ¢6 VICP u = (—2;1;3) vadiqua M(1;-2;4)

d' c6 VICP u'=(1;-1;3) vadi qua M '(-1;0;-2)

Tur d6 ta co

MM '=(-2;2;-6)

[,u']=(6:9;1) %0 va [u,u'|.MM =0

Suyra d cit d'.

o . e 1A A . . 2 x-1 y z+2
Trong khong gian vé1 hé toa do Oxyz, hai duong thang d,: T
d,: x+22 = y_—ll =Z . c6vitr twong ddi la:
A. cit nhau. B. chéo nhau. C. song song. D. trung nhau.

Loi giai
x=1 y z+2 — x+2 y-1 z —
d:—=== =u =(21-2); d,: =——=—>u,=(-2-1;2
‘21—21()2—2—122( )

u =—u, =>d,/ld,vd =d,

x=1

Trong khong gian vé6i hé toa d0 Oxyz , cho duong thang A, c6 1y =2 trong cac dudong thang

z=3t
dué6i day duong thang nao vudng goc véi A, la:
x=2 x=1+2¢ x=1+4¢ x=1
A.qy=3. B.iy=2 . C.qy=2+2¢. D.<y=2+3¢,
z=4¢ z=3t z=6 z=3t

Loi gidi
Puong thang A, c6 vecto chi phuong u, =(0;0;3) .
Ma u, =(4;2;0), Taco: u,ai, =0 04+02+3.0=0=A, LA,
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Cau 51:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz cho diém M(—l; 1;3) va hai dudng thang A: x-1 = y+3 = 21

3

2 1
A’:XTH:%:%.Phu’orng trinh ndo dudi day 1a phuong trinh duong thang di qua M va vudng
goc voi A va A’
x=-1-t === x=-t x=-1-t
A qy=1+t B.jy=1+t . C.qy=1+t D.y=1-t
z=1+3t =S z=3+t z=3+t

Loi giai
+) VICP ctia A, A’ lan luot 1a i =(3;2;1) va 6=(1;3;-2) ; [4,8 | =(-7;7;7)
+) Vi d vudng goc v6i A va A’ nén i, =(—1;1,'1).
x=-1-t¢
+) d diqua M(-1;1;3) nén d:{y=1+t .
z=3+t

PHUONG TRINH MAT PHANG SAU KHI HQC XONG PT PUONHF THANG

Cau 52:

Cau 53:

(M4 101 - 2020 Lan 1) Trong khong gian Oxyz , cho diém M(2;—2;3) va duong thang d :
x—=1 y+2 z-3
3 2 -l
trinh 1a
A.3x+2y—-z+1=0. B. 2x-2y+3z-17=0.
C.3x+2y-z-1=0. D. 2x-2y+3z+17=0.
Loi giai

. Mit phing di qua diém M va vudng goc v6i dudng thiang d c6 phuong

Goi (P) 1a mat phang di qua M va vudng goc voi duong thing d .
Taco: n, =u, = (3;2;—1) 1a mot véc to phap tuyén ctia mat phang (P) .
Phuong trinh mit phang (P) la: 3(x—2)+2(y+2)—1(z—3)=O<:>3x+2y—z+l=0.

(P& Minh Hoa 2020 Lin 1) Trong khong gian Oxyz , mit phang di qua diém M (L;1;-1) va

. +1 -2 z-1
vuong goc voi duong thang A:x2 =2 5 =Zl c6 phuong trinh 1a
A. 2x+2y+z+3=0. B.x-2y-z=0. C.2x4+2y+z-3=0. D. x-2y—-z-2=0.
Loi giai

A:x+1:y—2:z—1
2 2

Goi (&) 1a mit phing can tim.

thi A c6 mot vec-to chi phuong 1a i =(2;2;1).

Co A L(a),nén i =(2;2;1) 1a mot vec-to phap tuyén cia ().
Mat phing (a) qua diém M (1;1;—1) va c6 mdt vec-to phap tuyén i =(2;2;1).
Nén phuong trinh (&) 1a 2x+2y+z-3=0.
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Cau 54:

Cau 55:

Cau 56:

Cau 57:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

(Mi 102 - 2020 Lan 1) Trong khong gian Oxyz cho diém M (1;1;-2) va duong thang
:XT_I = yTJr2 = % Mit phang di qua M va vudng goc voi d ¢ phuong trinh 1a
A. x+2y-3z-9=0. B.x+y-2z-6=0. C.x+2y-3z+9=0. D. x+y—-2z+6=0.
Loi giai
Mit phang di qua M (1;1;—2) va vudng goc v6i d nhén véc to n(1;2;-3) lam véc to phap tuyén
nén cé phuong trinh: x—1+2(y—1)—3(z+2)=0 < x+2y—-3z-9=0

x=1+3t
(Ma 123 2017) Trong khong gian v6i hé toa do Oxyz, cho hai duong thang d :qy=-2+t,
z=2
x-1 y+2 z . . . ol A aa 1
d,: — = 0 = 5 va mat phang (P) :2x+ 2y —3z =0. Phuong trinh nao duéi day la phuong
trinh mat phang di qua giao diém cia d, va (P), dong thdi vudng goc voi d,?
A. 2x-y+2z+13=0 B. 2x+y+2z-22=0
C.2x-y+2z-13=0 D. 2x-y+2z+22=0

Loi giai:
Toa do giao diem cua d, va (P) la A(4;-1;2)
Mit phing can tim di qua A va nhéan i, (2; —1;2) lam VTCP c¢6 phuong trinh
2x-y+2z-13=0.
Trong khong gian toa dd Oxyz, mit phang (P) di qua diém A(0;0;2) va chira truc hoanh c6
phuong trinh 1a
A. y=0. B. x=0. C.z=0. D. x+y+z=1.
Loi giai
V&i0(0;0;0) , ta OA4=(00;2);i = (1;0;0).

Mat phrfmg (P)chira Ox va di qua 4 nén cé VTPT: n= [@,?} = (O, 2;0) .
Vay phuong trinh mat phang (P) 1a: 2(y—0)=0 < y=0.

Trong khong gian toa dd Oxyz, hdy viét phuong trinh mat phang (0{) chira duong thang

d:%:%:% va tao v4i mit phang (P):2x—z+1:0 goc 90°.
A. (a):x+5y+22=0. B. (a):x—7y—2z:0.
C.(a):x-5y+2z=0. D. (a):x+7y+2z=0.

Loi gidi
d di qua O(0;0;0) va co vécto chi phuong u, = (,-1;-3).
(P) ¢6 vécto phap tuyén ;z(,,) = (2;0;—1).
Vi () chita d va vudng goéc véi (P) nén ﬁ(a) =[Z;2(P)]:(l;—5;2)
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Cau 58:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Vay (@):x-5y+2z=0.

Trong khong gian toa d6 Oxyz, cho hai dudng thing chéo nhau d : x;Z P4 lez = 2_26;
x=4 y+2 z+1
1 -2

A. (P):x+8y+5z+16=0. B. (P):x+8y+5z-16=0.

d, . Phuong trinh mit phing (P ) chtra d, va song song védi d, 1a

C.(P):2x+y-6=0. D. (P):x+4y+3z-12=0.
Loi giai
x=2+2
Phuong trinh tham sb d, 11y =-2+1,,(1, e R).
z=6-21,

d, di qua diém M (2;—2;6) va c6 vecto chi phuong #, =(2;1;-2).

x=4+t,
Phuong trinh tham sb d, 11y =-2-21,,(1, eR).
z=-1+3t,

d, di qua diém N (4;—2;—1) va c6 vecto chi phuong i, =(1;-2;3).

i Ll
Vi (P)chira d, va song song véi d, taco = Hpy = [d,,1,]=(-1;-8;-5).

—

Hipy L1l
Mit phang (P) di qua diém M (2;—2;6) va vecto phap tuyén Hipy = (-1;-8;—5) nén phuong
trinh mat phang (P) :x+8y+5z-16=0.
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| CHUONG |

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: PHUONG TRINH PUONG THANG

@ HE THONG BAI TAP CAU HOI 4 MENH PE TRA LOI PUNG/SAL

PHAN II: Cu tric nghiém ding sai. Thi sinh tra 16i cAu héi. Trong méi ¥ a), b), c), d) & mdi cau, thi

Cau 1:

Cau 3:

sinh chgn diang hodc sai.

R . .2 . 2 x=2 y+1 z . . .
Trong khong gian Oxyz , cho diém A(Z;—1;3) , dudng thing d : Ty T va mat phang
(P):3x+y—2z+6=0.Goi B ladiém thudc (P) sao cho dudng thin AB cit va vudng goc voi
d.

a) DPuong thang d c6 mdt vecto chi phuong @ =(2;-1;0).

x=2+t

b) Phuong trinh tham s0 cta duong thang d :4 y =—-1+2¢ (1 e R)
z=-t

¢) Mot vecto chi phuong ctia dudng thang AB c6 toa do (1; 2;5) .

d) Hoanh db cua diém B 1a 8.

Trong Oxyz , cho mit phing (P):x+2y+z—4=0 va duong thing d:%“:lz 2+2 .

a) Dudng thing d c6 vécto chi phuong u, = (-1;0;-2).

b) Puodng thang (d ) va mit phang (P) cit nhau.

¢)Goi H=dn(P)= H=(L,-11).

d) Puong thing A nam trong mit phang (P) ddng thoi cat va vudng goc véi duong thang d co

phuong trinh 1a x—1 = y-1 = Z_l.
5 -1 -3

Trong khong gian Oxyz, cho diém M (3;3;~2) va hai dudng thing d, :xT—lz_:%_

d, :x+l =y—l =z—2
-1 2

a) Piém 4 thay ddi thude d, thi A(l+a; 2+ 3a; a) véiaeR.

. Puodng thang d qua M cit d, , d, lan lugt tai 4 va B.

b) AM =2BM .
¢) OB=+/6.

d) Phuong trinh chinh tic ciia duong thang d 1a XT_I _r=2_z .
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Cau 4:

Caiu 5:

Cau 6:

Cau 7:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khéng gian Oxyz, cho diém M(O; -1 2) va hai duong thing d,: xl—l = y+12 = Z;3 ,

1 y—4 z-2
d2:x+ _y-4 _:z
2 -1

A va B.
a) Puong thing d, c6 mot vecto chi phuong 1a u, = (1;-1;2).

. Puong thang A di qua M va cat hai duong thang d,, d, lan luot tai

b) Dudng thing vudng goc véi ca d, va d, c¢6 mot vecto chi phuong 1a u = (-2;0;1).
.2 , \ 95
¢) Trung diém cua 4B la I(E;E;—4).

d) biém N(9;—10;18) thudc dudng thing A.

Trong khong gian Oxyz, cho diém M (3;2;—1) va hai duong thang d,: x;rl _ Y Irl = z_—12 va
d, - x__1 1_» 12 _ 2;3 .Goi A va B 1a hai diém thay déi 1an luot thuoe d, va d,.

a) A(-1+26;-1+6,2—1t) va B(1-5;2+5;3+3s), voi 1,5 e R.

b) Puong thing AB diqua M thi A(I;O;l).

¢) Duong thing AB di qua M thi AB c6 mot vecto chi phuong 1a u = (LL1).

d) Puong thang AB di qua M thi AB=3.

Trong khong gian Oxyz, cho diém M(Z;—l; —6) va hai duong thang d, : x2—l = y_—ll _Zz ;Ll ,

x+2 y+1 z-2
3 1
luot tai hai diém A4 va B.

d, . Puong thing A di qua diém M va cit ca hai duong thing d,, d, lan

a) M 1a diém thudc duong thing d, .

b) Mit phing () chwra d, va di qua diém M c6 mét vecto phap tuyén 1a 7 = (-7;-11;3).
¢) Puong thing A ¢6 mét vecto chi phuong 1a u = (1;1;6).

d) Puong thing A di qua diém N (2;-1,—6).

Trong khong gian véi hé toa dd Oxyz cho diém A (l; 0; 2) va dudng thang d c6 phuong trinh:

x—l_l_z+1
1 1 2

a) Puong thing d c6 mot véc to chi phuong 1a u (1;1;2).
b) Mit phing (P) di qua diém A va vudng goc voi d co phuong trinh tong quat 1a
x+y+2z—-1=0.

¢) Hinh chiéu vudng goc ctia A trén duong thang d 1a diém H(1;0;-1).
x-1 y z=-2

d) Phuong trinh duong thang A di qua A, vudng goc va cat d c6 dang:
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Cau9:

Cau 10:

Cau 11:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+t¢

Trong khong gian toa dd Oxyz cho duong thang A:y=—t va diémA(1;3;—1).
z=—1+t¢

a) Dudng thing A di qua M (1;0;-1).

V3
£33
¢) Hinh chiéu vudng goc cia A trén dudng thang d 1a diém H(a;b;c). Khido a+b+c=5.

b) Goi & 1a goc giita duong thang A va truc Ox . Khi d6 sina ban

d) Puong thang d di qua diém A , cit va vudng goc v6i duong thing A di qua M (—1; 2;1) :

x=1+2t¢
Trong khong gian Oxyz , cho diém M( 1;—1;3) va dudng thang (d): y=2—t (IER).
z=

a) Mit phang (P) vudng goc voi duong thiang d co6 mot véc to phéap tuyén 1a n (1;2;0) .

b) C6 hai diém N thudc duong thing ¢ sao cho MN =32 .

¢) Puong thing d, di qua A vudng gboc v6i truc Ox va dudng thing d c6 mot véc to chi
phuong v(0;1;1).

d) Puong thing A di qua M | cit va vudng goc voi dudng thing (d ) c6 phuong trinh la:

x=1+t¢
y=—1+¢ (t 1atham sd).
z=3—t

Trong khong gian Oxyz, cho diém M (2;1;0) va duong thing 4 : X 2_1 _y+l_ z

a) buong théng d c6 mdt véc to chi phuong la ;(2;1;—1).

b) Mit phing (P) di qua diémM va vudng goc voi d co phuong trinh tong quat 1a
2x+by+cz+d=0. Khidd b+c+d=-5

¢) Goi M 'la diém ddi xtimg voi M qua d . Khi d6 M'(I;O;—2).

d) Viét phuong trinh dudng thang A di qua diém M cit va vudng goc véi duong thang d.
x=2 y-1

—Z Khido a+b=—-6.
1 a b

Trong khong gian Oxyz, cho dudng thing d :XTH:l: 2+2 va mit phang

(P):x+y—z+1=0.

a) Vecto co toa do (2; —1; 2) 1a mdt vecto chi phuong cua d.

b) Vecto c6 toa do (1; 1; 1) 1a mot vecto phéap tuyén ctia mit phang (P).

¢) Giao diém cua duong thing d va mit phing (P) 1a diém A(3;-2;2).

d) Puong thang nam trong mit phang (P)dong thoi cit va vudng goc véi d cd phuong trinh
x=3+t

tham sd 14 < y = -2 —4¢
z=2-3¢t
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Cau 12:

Cau 13:

Cau 14:

Cau 15:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

xX=t
Trong khong gian Oxyz cho dudng thang d :{y=—1+2¢ va mit phang (P):x-2y-z+3=0.
z=1+t
a) Vecto c6 toa do (1; —2; —1) 1a mot vecto phép tuyén ctia mit phang (P).
b) Vecto co6 toa do (0; —1; 1) 1a mdt vecto chi phuong cia duong théng d.
¢) Vecto co toa do (0; —1; 2) 1a mot vecto chi phuong ciia duong thang nam trong (P) va vudng
g0c voi d. 7 . 7 ‘ ’
d) Buong thang nam trong mat phang (P)dong thoi cat va vudng goc véi d ¢c6 phuong trinh
x=1
tham s 1a <y =1-¢
z=3+2t
Trong khéng gian voi hé toa d0 Oxyz, cho mit phing (P) :3x+y+z=0 va duong thing
x=1 y z+3
RN |
a) biém M (1; 0; 3) 1a mot diém thudc duong thang d.
b) Puodng thang d khong vudng goc voi mit phang (P).
¢) Giao diém ciia dudng thang d va mit phing (P) 1a diém A(1;0;-2).

d) Puong thing ndm trong mit phang (P)ddng thoi cit va vudng goc voi d co phuong trinh

x=-3+4¢
thamsd 1a { y=5-5¢ .
z=4-Tt

Trong khong gian vé6i hé toa d0 Oxyz , cho mit phing (P) :2x+y—22z+9=0 va dudong thing
x=1 y+3 z-3
-1 2 1

d

a) Piém M (-2; —1; 2) 1a mot diém thudc mat phang (P).

b) Pudng thang d cat mit phang (Oxy) tai diém N(4;-8;0).

¢) Vecto c6 toa do (5;0;5) 1a mot vecto dong thoi vudng goc véi vecto chi phuong ciia duong

thang d va vecto phap tuyén ciia mit phang (P).

d) Puong thing niam trong mat phang (P)dong thoi cit va vudng goc v6i d co phuong trinh
x=t

thams61a A:<y=-1
z=4+t

Trong khong gian Oxyz, cho mit phing (a):x+y—z+6=0 va dudng thang

g.x-l_y+4_z
2 3 5
a) Mit phang (a):x+y—z+6=0 cb vecto phap tuyén 7i(1;1;—1).
b) Puong thing d :XT_I = yTM = % c6 vecto chi phuong (1;—4;0) .

¢) Puong thing d cit (a).

d) Hinh chiéu vudng goc cia d trén (&) c6 phuong trinh 1a %: = =
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Cau 16:

Cau 17:

Cau 18:

Cau 19:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian v&i hé toa do Oxyz, cho mat phang (P):x+y—z—1=0 va duong thing

x+2 y-4 z+1
) -2 1
a) Piém N(0;2;0) thudc duong thang d .

d

b) Puodng thing d song song voi mit phang (P) .
x=-24+2t
¢) Phuong trinh tham s cua d 1a {y=—-4-2¢,tR.
z=—1+t
d) Phuong trinh dudng thiang d’ 1a hinh chiéu vudng goc ctia d trén (P)céd phuong trinh 1a
x=-2 y z-1
7 5 2
Trong khong gian Oxyz cho mit phing (P):x+y+z-3=0 va duong thing

.

X _y+l _z-2
12 -1
a) Giao diém cta dudng thing d va mit phang (P) la A(1;—1;1)

b) Piém N(1,2,—1) thudc duong thang d .

¢) Vecto phap tuyén ctia mit phing (P) la n(1;1;1).

d) Hinh chiéu vudng goc ciia d trén (P) c6 phuong trinh 1a xl—l =Y ;1 = 2_51 .

x=142¢
Trong khong gian Oxyz cho d:{y = —2+ 3t va mit phang (Oxy).
z=3+t

a) Piém M (2;3;1) thudc duong thang (d )
b) Mit phing (Oxy)c6 vecto phéap tuyén 1a 7(1;0;0).

x=142¢
c) Puong thang d’:{y =—2+3t 1 hinh chiéu ctia duong thing d trén (Oxy).
z=0

d) Piém N(3;1;0) thudc dudng thing d'.

x=t
Trong khoéng gian Oxyz, dudong thing d:{y=-1+2¢,teR, cit mat phang
z=2—t
(P):x+y+z-3=0 tai diém /. Goi A l1a dudng thing ndm trong mit phing (P) sao cho
A L d vakhoang céch tir diém 7 dén duong thing A bing 42 . Goi M (a;b;c) 1a hinh chibu
cta diém 7 trén duong thang A (véi a+b>c).
a) Dudng thing d c6 mot vecto chi phuong 1a u = (1;2;-1).

b) Puong thing A c6 mdt vecto chi phuong la Z = (—3; 2; 1) .

Page 48

Swu tam va bién soan



Cau 20:

Cau 21:

Cau 22:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

) IM =d(M,A)

d)a+b+c=3

Trong khong gian v6i hé toa dd Oxyz, cho diém A(3;-1;0) va dudng thing

x=2 y+l z-1
02

khoang céch tir 4 dén () 16n nhat.

d

. Goi H 1a hinh chiéu ciia 4 dén d . Mit phang () chita d sao cho

a) Hinh chiéu ctia 4 dén d c6 toa do 1a (7;-5;2).

b) Mit phing () chita d sao cho khodng céch tir 4 dén (@) 16n nhat khi AH 1 ().
¢) (@) 6 vecto phap tuyén 1a n=(~1;1;-1).

d) Phuong trinh mét phang (a) la x+y—-z=3.

x=1+3¢
A . . N <2 x_l y"l_l zZ \ 4
Trong khong gian Oxyz, cho hai duong thang d, :{y =2+t .d, :T:T:—l va diém
z=—1+2t

M(2;-2;-5).

a) Vécto chi phuong ciia duong thing d, 1a u, =(6;2;4).

b) Diém A(—4;4;0) thudc duong thing d, .

¢) Puong thang d di qua gbc toa 46 va vudng goc véi ca hai duong thang d,,d, c6 phuong trinh
x=-2t

tham s 14 { y =0
z=3t

d) PBiém N(a,b,c)ed, vado dai MN la ngan nhat. Khi 46 a+b+c=2.

Trong khong gian Oxyz, cho diém A(1;1;0),B(~10;1), duong thing d :%:—: va
mit phing (P):x+y—z+2 =0.

a) Vécto phap tuyén ciia mat phang (P) 1a n=(-2;-2;2).

b) Pudng thang d va mit phang (P) song song v&i nhau.

¢) Puong thang d' di qua diém A va vudng goc v6i mat phiang ( P) ¢6 phuong trinh tham s 1a

x=1+3¢
y=1+3¢
z =-3¢

d) Mot diém M thay d6i trén dudng thiang d thi gia tri nho nhét cua biéu thirc T = MA+MB 1a

V6.
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Cau 23:

Cau 24:

Cau 25:

Cau 26:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

-1 y+1 z-2

Trong khong gian Oxyz , cho diém 4 (l; 2;— 1) , duong thang d : x2 " " va mit phang

(P):x+y+2z+1=0.

a) A la duong thing di qua diém A va song song v6i duong thang d . Khi d6, N (3;1;—3)1a mét
diém thudc duong thang A .

b) Goi O la giao diém cua dudng thing d va mit phang (P) Toa do cua diém O la
0(%-6,-17)

¢) F(3;0;1)1a mot diém thudc dudng thang d va thoa man OF = J10 |

d) Piém B thudc mat phing (P) thoa man dudng thang 4B vudng goc va cit duong thang d .
Toa d6 diém B 1a B(0;3;-2).

Trong khong gian Oxyz, cho duong thing A:XT_l:yT_AL:?. Puong thing d di qua

M (-1;1;1) va dbi xtmg v6i A qua mit phang (Oxy).
a) A giao mit phang (Oxy) tai 4(2;4;0)
b) Mot vecto chi phuong ctua d 1a ﬁ(—l;l;—l)

¢) Phuong trinh dudng thing (d): x;rl = y;l - Z_ll

d) d di qua diém B(0;4;2)

= . Puong thiang d di qua

Trong khong gian Oxyz, cho duong thing A:Z—= "

x—1
2
M (3;-3;4) va di xtimg véi A qua mit phang (Oxz).

Yy z—3
3

a) d giao mat phang (Oxz) tai A4(1;0;3)
b) Mot vecto chi phuong cia d 1a u(—1;1;-1)

¢) Phuong trinh dudng thang (d): x;3 = y+33 - ZI4

d) d di quadiém B(-1;3;2)

Trong khong gian Oxyz, cho diém M (1;0;—1)va diém N (0;1;1). Duong thing d di qua diém
M vadiém N’ véi N' 1a diém dbi xing cua diém N qua mit phiang (Oxy). Xét tinh dung sai
clia cac ménh dé sau
a) Diém N'(0;0;-1).
b) Mot vecto chi phuong ctia dudng thang d 1a u =(1;-1;0).

x=1+t
¢) Phuong trinh duong thang d 1a: {y=—t .

z=-1

d) Puong thing d giao v6i mit phing (P) :X+2y+z-1=0 tai diém N'.
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Cau 27:

Cau 28:

Cau 29:

Cau 30:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz , cho hai dudng thing A xl—l = y-1|-2 = Z;3 va A, :xTH = v+l =

ING RN

a) Hai duong thing A, va A, song song voi nhau.
b) Puong thang A, vatruc Ox chéo nhau.

x+2 y+2 z-4

¢) Puong thing A, trung voi duong thang A,: " 2

d) Puong thang A, va truc Oy cit nhau.

Trong khong gian Oxyz, cho ba dudng thing: (d,): x;3 = y+21 = Z;rl , (dz):% y _z-1

x—1 y+1 z-1
d,): = = .

a) Puong thang d, va d, song song v&i nhau.

b) d, vudng goc véi d, .

¢) Ba duodng thing d,d,,d, cung ndm trong mot mit phang.
d) C6 v s6 duong thang cat ca 3 duong thang d,, d,, d,

x=1+2t x=-2t
Trong khong gian Oxyz , cho hai duong thang d:4y=2-2¢ va d':{y=-5+3¢".
z=t z=4+¢

X-5 y+2 z-2
2 2 -

a) Duong thang d va A: song song voi nhau.

b) d va d' chéo nhau.

¢) d va d' vuong goc.
x=1+2mt

d) Vi moi gia tri khac 0 coatham s m thi d va A': y=2-2mt song song.
z=mt

Trong khong gian Oxyz , cho duong thing d : xl—l P4 _22 _IZ

1a duong thang di qua diém 4 va c6 vecto chi phuong v= (a; 1; 2) .

& va diem 4(1;0;-1). Goi d,

a) Duong thang d, vatruc Ox chéo nhau.

b) Khi a=0 thi d, 1L d,.

¢) Puong thang d, va d, cat nhau khi va chi khi ¢ =0.
d) V61 a #0 thi d, va d, chéo nhau.
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Cau 31:

Cau 32:

Cau 33:

Cau 34:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian cho mit phang (P):x+2y+mz+l=0 va duong thing

(d)_x—lzy—2:z+2
) 4 2
a. Khi m =1 thi duong thang (d) song song vai (P)

b. Khi m =3 thi duong thang (d) cat (P) tai mot diém.
c. Khi m =3 thi dudng thing (d ) cat (P) tai mot diém nam trén mat phing (Oxy) :
a ,
d. Khi m = > thi duong thang (d) song song voi (P) Khid6 a+b=6.
Trong khong gian Oxyz, cho mit phing (P) 4x+4y+m’z—8=0 va duong thing

X _ y z—-m
d):—=-—=
( ) 2 -1 -1

a. Puong thang (d) ¢6 mdt vecto chi phuong 1a u = (2;—1;—1) va di qua diém M(O;O;m).
b. Mit phang (P) c6 mot vecto phap tuyén 1a n= (2;2;m) .

c. Khi m =0 thi dudng thang (d ) cit va vudng goc v6i mit phiang (P) tai mot diém.

a ,
d.Khi m= _Z thi duong thang (d) song song voi (P) Khi d6 a® +b° =5.

Trong khong gian Oxyz , cho duong thang d : xl—l =2z _13 =z ; 2 .
a) Diém M(l;3;2)n§m trén duong thing d .
b) Mot VTCP ciia d 1a u(1;3;2)

x=1+t

¢) Puong thang d song song voi duong thang A:<y=3—¢ .
z=24+2t
x=-3t
d) Puong thang d va duong thangd':{ y =1 1a hai dudong chéo nhau.
z=—-1-3¢
x+4 y-5 z+2
41

Trong khong gian Oxyz , cho dudng thing d :
a) Piém M (3;—4;1) nam trén dudng thang d .
b) Mot VTCP cta d 1a u(-3;4;-1)
x=-4+3¢
¢) Puong thang d song song voi duon thang A:< y=5—4¢ .
z==2+t
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Cau 35:

Cau 36:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

d) Duong thang A song song v6i d va cit ca hai dudng thing d, : x3—1 = yIrl = Z;2 va
dZ:x+2=y_—3=£ c6 phuong trinh la A:x+4=y+1=2+1.
2 4 1 3 41
, x—1 +1
Trong khong gian Oxyz, cho M(Z;I;O)Vé duong thang d : = :_yl :il.

a) Diém M (1;—1;1) nam trén duong thiang d .
b) Mot VTCP ciia d 1a u(2;1;-1)
x=1+2¢
¢) Puong thang d song song véi duon thing A:q y=—1+¢.
z=—t
d) Goi A 1a dudng thang di qua M, cit va vudng goc vai d thi phuong trinh duong thang Ala

x=2+t

y=1-4¢

z=-2t

A A \ 2 x—1 y—3 z-=2
Trong hé¢ toa d0 Oxyz, cho duong thangd : IR
a) Diém M(1;3;—2) nam trén duong thang d .
b) Mot VICP cita d 1a u(=1;1;-2).
x=1+t¢

¢) Puong thang d song song voi duon thang Ay =3—¢ .

z=2+2t
x=-3t
d) Phuong trinh duong vudng goc chung cia d va dudng thing d, qy=t la
z=—1-3¢
x—=2 y-2 z-4
1 -3 2
. 1 3- 4
Cau 37: Trong khong gian Oxyz , cho duong thang d : x-ll- = 2y = Z; )
a) Puong thang d qua diém M (1;2;0).
b) Duong thing d c6 mot vecto chi phuong v = (1;2;2).
xX=-2+t
¢) Puong thang d c6 phuong trinh tham sé { y =5-2¢ (t € R) .
z=—6+2t
. . -2 3 z-2
d) Duong thang d song song voi dudng thang A - y+6 =Z ra
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Cau 38:

Cau 39:

Cau 40:

Cau 41:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x=14+2¢
Trong khong gian Oxyz, cho dudng thang (d):4 y=-2+3¢.
z=4—t

a) Vecto U= (2;3;—1) 12 mot vecto chi phuwong cia dudng thang (d ) .

b) Vecto u, =(—4;—6;2) 1a mot vecto chi phuong cta duong thing (d).
¢) Puong thang (d) cit mat phang (Oxy) tai diém 4(9;10;0).

x—=1 y+2 z+4

d) Phuong trinh chinh tic ctia dudng thiang (d ) la:

2 3 -1
x=3+4¢
Trong khong gian Oxyz , cho dudng thang d:{y=-1-2¢ (teR).
z=-2+3¢

a) Diém M (7;-3;—1) thudc dudng thang d .

b) Piém N(-1;1;-5) thuoc dudng thing d .

¢) Puong thang d nhan 4 =(4;-2;3) 1a mot vecto chi phuong.
d) Puong thang d nhan v= (—4; 2;—3) la mot vecto chi phuong.

x=2-5t
Trong khong gian Oxyz , cho dudng thang d:{ y =2t (teR).
z=-3

a) Diém M (2;2;-3) thudc dudng thing d .

b) Khi ¢ =2 duong thang d di qua diém 4 c6 toa do (12;—4;-3).
¢) Puong thang d nhan 4 =(-5;2;0) 1a mot vecto chi phuong.

d) Piém N (7;-2;3) khong nam trén dudng thing d .

: -1 2 z-4
Trong khong gian Oxyz, cho duong thang a’:x2 =7 ; :Z1

va duong thing

2 -1 -1
a) Puong thing d qua diém M (1,-2;4) va co mét vecto chi phuong u =(2;3;1) .

_x+1_ y _z+2

b) Puong thing A qua diém N(—5;2; —2) va c6 mot vecto chi phuong v= (2;-1;-1).
x=1+2¢
¢) Dudng thing d c6 phuong trinh tham s6 ¢ y =—2+3¢ (¢ €R) va duong thang A c6 phuong

z=4+¢
x=—1+2¢
trinh tham s { y =—¢' (1'eR).
z==-2—-t

d) Puong thang d va dudng thing A vudng gbc va cit nhau.
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

. 1 3- 4
Cau 42: Trong khong gian Oxyz , cho duong thang d : xr = 3 2y = Z; .

a) Duong thang d qua diém M (1;2;0).

b) Pudng thang d c¢6 mot vecto chi phuong v= (1; 2; 2) .
xX=-2+t

¢) Puong thang d c6 phuong trinh tham s6 { y =5-2¢ (t € R) .
z=—-6+2¢

x—=2 y+3 z-2

d) Puong thing d song song v&i dudng thiang A:

-6 6
x=1+2¢
Céu 43: Trong khong gian Oxyz , cho diém A(l;—1;2) va dudng thang d: ¢y =2—t¢ (teR).
z=—1+t

a) Diém M (1;2;-1) thuoc duong thing d .
b) Puong thang d c6 mot vecto chi phuong U= (2;—1;1).

: : . +1 y-1 z+2
¢) Duong thang A di qua diém 4 va song song v4i duong thang d 1a: x2 SP A ALy

-1 1
d) Hinh chiéu vuéng goc cua diém 4 1én duong thing d 1a: H(3;1;0).
Céu 44: Trong khong gian Oxyz , cho diém M(l;l;—Z) va duong thang A: xl—l = y;Z = Z_+12 .
a) Diém N(—l;—2;2) thudc duong théng A.
b) Puong thang di qua M, N c6 mdt vecto chi phuong 1a: U= (2;3;—4) .
¢) Puong thang d di qua diém M va song song véi dudng thang A 1a: xl—l = y2—1 = Z_+12 .

. . , 1

d) Hinh chiéu vuong goc ciia diém M 1én duong thang A 1a: H (a;b;c),khido a+b+c= -3

x=2+t
Céu 45: Trong khong gian Oxyz , cho dudng thing d: <y =t (t € R) va diém A(I;O;Z) )

z=—2+t

a) Diém B(2;1;—1) khong thudc duong thang d .

b) Dudng thing d c6 mot vecto chi phuong u = (1,051).

¢) Puong thing A di qua diém A(1;0;2) , dong thoi vudng goc va cat duong thang d 1a

x+1 Yy _z+ 2
2 1 3
d M (a ;b c) la mot diém nim trén duong théng d va cach diém 4 mot khoang c6 do dai béng

J26 . Khi >0 thi a+b+c=3.
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Cau 46:

Cau 47:

Cau 48:

Cau 49:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz , cho hai diém M (3;0;2) , N(2;2025;2026) va dudng thang d c6
x—1 y-2024 z-2024
2
a)Diém M va N cung thudc dudng thang d .
b) Puong thing d c¢6 mot vecto chi phuong a = (1;2024;2024).
X

phuong trinh chinh tic 1a:

. e 2 -3 +2
¢) buong thang d’ di qua diém M va N c¢6 phuong trinh 1a: 1 = % =Z 7
x=3-t
d) Duong thing qua M , dong thoi vudng goc va cit d c6 phuong trinh 1a: ¢y =t  (teR).
z=2
. . 2 . +4 +3 -3
Trong khong gian Oxyz , cho diém A(1;2;3) va duong thang d: al 5= Y - Zl :

a) Puong thang A song song véi duong thiang d co6 mot vécto chi phuong la: u, A =(45-2; 4)

b) Puong thang A di qua diém 4 va song song v&i dudng thiang d c¢6 phuong trinh la:
x=1+2¢
y=2+3t (teR).
z=3—-t¢
¢) Biém K (3;5;2) thudc vao duong thing A di qua diém A4 va song song v6i duong thang d.
d) Puong thing A di qua diém 4 va song song véi duong thang d c6 phuong trinh 1a:
x—=1 y-2 z-3
2 3 -1

-1 y+1 z-3
-1

a) Hinh chiéu vuéng goc ciia 4 xubng duong thang d c6 toa do la: H (3;-2; 4).

b) Goi H 1 hinh chiéu vudng goc cia 4 xudng duong thang d khi d6: AH = J29.

¢) Diém d6i xtig véi diém A qua duong thang d c6 toa do la: M (2;-3;5).

d) Goi M 1a diém ddi xtmg véi diém A qua duong thing d khi d6: OM =+/30 véi O 1a gbe

toa do.

Trong khong gian Oxyz , cho diém A(4;-1;3) va duong thang d : al

-1 y-2 z-3
2

Trong khong gian Oxyz, cho diém M (1;0;1) va duong thang d : al . Goi A

1a duong thang di qua M , vudng goc voi d va cit Oz .
a) Mot vecto chi phuong cua A 1a U= (—3;0;1).
x=1-3¢
b) Buong thang A c¢6 phuong trinh { y=0  (1€R).
z=1+t
-1 -1
¢) Puong thing A c6 phwong trinh —3 =y= T :
d) Puong thang A di qua diém K (4;-1;0).
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Cau 50:

Cau 51:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho diém A(—1;0;4) va dudng thing d c6 phuong trinh
x+1 y z-1

1 1 2 .Goi A 1a duong thing di qua 4 , vudng goc va cit d .

a) Mot vecto chi phuong cua A 1a (1;1; - 1) .
b) Puong thang A di qua diém 4(2;3;1).

. . . C.ox+l y z-4
¢) Duong thing A c6 phuong trinh T:T: =
x=1+t¢

d) Puong thang A c6 phuong trinh { y =¢ (teR).

z=—-4—t
x=2-2t x=6+2t
Trong khong gian Oxyz, cho hai duong thang d:{ y=3-2¢ va d':{y=3+2¢".
z=1-3¢ z=T74+9¢

a) Duong thang d di qua diem 4(2;3;1).
b) Puong thing d' di qua diém B(6;3;7).
¢) Hai duong thiang d va d’ cét nhau.

e 2 TN 35
d) Cosin goc giita hai duong thang d va d' bang NGER
Cau 52: Trong khong gian Oxyz, cho hai dudng thiang d: x2—1 = yI7 = Z;3 va
d,:x—6 _ y+1 _ z+42 .
3 -2 1
a) Puong thing d c6 vtep u =(2;1;4).
b) Dudng thang d' c6 vtep u' =(3;2;1).
¢) Hai duong thang d va d’ vudng goc v6i nhau.
d) Hai duong thing d va d' ct nhau.
X =—-mt
Ciu 53: Trong khong gian Oxyz, cho duong thang A:{y=2-3¢ vad: x+13 = J;;il = Z;2 .
z=1+(2m+1)t
véi meR\{0}.
a) Puong thang A di qua diém A(0;2;1).
b) Puong thang d di qua diém B(—3;1;2).
¢) Puong thing A c6 vtep ﬁA =(m;3;2m+1) )
dym=-3thiALd.
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Céu 54: Trong khong gian Oxyz , cho hai dudong thang d va d’ c6 phuong trinh tham s6 1an luot 1a:

x=7-2t x=3+2¢
d:qy=3+t ,teRvad:sy=5-t ,f'eR
z=2+t z=4-¢

x+2 y-1 z-1
3 2
x-3 y-5 z-4
-1 -1

a) Phuong trinh chinh tic cua d 1a:

b) Phuong trinh chinh tic cua d' la:

¢) Hai duong thang d va d’ trung nhau.
d) Hai duong thang d va d' khong c6 diém chung.
x=5-t x=9+2¢
Cau 55: Trong khong gian Oxyz , cho dudng thang A, 1 y=-3+42t vaduong thang A, :3y=13+3t".
z= 4¢ z=1-¢
a) 171 = (—1;2;4), LTZ = (2;3;—1) lan luot 1a mot vecto chi phuong ctia A, A,.
b) A, LA,.
¢) Hai duong thang A, va A, cit nhau.
817 6

Y= z-
d) Buong vudng géc chung d cta A, va A, c¢6 phuong trinh la > 7 114 = 114 .

_y—3 z+43 A x+4 y+2 z-4
-1 2 7 2 1 -1

Cau 56: Trong khong gian Oxyz, cho hai duong thang: A, :%
Xét cac vecto u, = (,-1;2) va U, = (2;1;-1).
a) Puong thing A, di qua diém M, (0;3;-3) va c6 u, =(1;-1;2) 1a mt vecto chi phuong,
b) Puong thing A, di qua diém M, (—4; —2;4) va co 172 = (2; 1;—1) la mét vecto chi phuong.
&) [uu; | =(1,-5:-3).
d) Hai duong thang A, va A, chéo nhau.
x=1-2¢t

Cau 57: Trong khong gian Oxyz , cho dudng thing A :{ y = —2+¢ va mit phang (P) 2x-3y+z-3=0.
z=3+2t

a) biém M(l;—2;3) thudc A.
b) Vecto u

(2;-1;-2) 1a mot vecto chi phuong cua A.
x=2+t
¢) Puong thang di qua diém M(l;— 2;3) va vudng goc voi (P) co phuong trinh 1a  y = -3-2¢".
z=1+3¢
d) Puong thang di qua diém N (2;3;—1) , vuong gbéc voi A va song song voi (P) c6 phuong
x=2 y-3 z+1
6 4

trinh 1a
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Cau 58:

Cau 59:

Cau 60:

Cau 61:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

x= =2t
Trong khong gian Oxyz, cho diém M (1;0;—2), duong thang A:{y=1+2¢ va mit phang
z=3+t
(P):x—2y+2z-3=0.
a) Puong thang A di qua diém A(0;1;3) va ¢6 mot vecto chi phuong 14 u = (-2;2:1).
b) Buong thing A vudng goc v6i mit phang (P) .
¢) Diém H (2;-1;2) la hinh chiéu vuéng goc ciia diém M 1én dudng thang A .

d) biém Q(%;—%;—%) 12 hinh chiéu vuong géc cua diém M 1én mit phang (P) .

. . -1 -2 2
Trong khong gian Oxyz , cho diém M(l;l;—2) va duong thang A: xl = y2 = Z+1 :
a) Diém N(—l;—2;2) thudc duong théng A.
b) Puong thang di qua M, N c6 mdt vecto chi phuong 1a: U= (2;3;-4).
Sl y—1 z+42

¢) Puong thing d di qua diém M va song song v6i dudng thing A 1a: xl 5 T

14 2 9 1
d) Hinh chiéu vudng goc cta diém M 1én dudng thang A la: H(a;b;c) ,khido a+b+c= -3
Trong khong gian Oxyz , cho hai diém M(3;0;2), N (2;2025;2026) va dudng thang d co
x—1_ y-2024 z-2024

1 2
a) Diém M va N cung thudc duong thang d .

phuong trinh chinh tic la:

b) Pudng thing d c6 mot vecto chi phuong a = (1;2024;2024)
e

Y l . : R \ 7 5 N 2
¢) buong thang d' di qua diém M va N c6 phuong trinh 1a: 1 3 = % = Z; .
) \ . =3—t¢
d) buong thang qua M , dong thdi vudng goc va cat d c6 phuong trinh 1a: {; —t (teR)"
z=2

. 2 , +4 -
Trong khong gian Oxyz, cho diém 4(1;2;3) va duong thing d : al = yJ;?, == 1 3 .
a) Puong thang A song song véi duong thang d c¢6 mdt vécto chi phuong 1a: a = (4;— 2;4) .

b) Puong thang A di qua diém 4 va song song voi dudng thang d c6 phuong trinh 1a:
x=1+2¢
y=2+3t (teR).
z=3—t

¢) Piém K (3;5;2) thude vao duong thing A di qua diém 4 va song song véi dudng thang d

d) Puong thing A di qua diém 4 va song song voi dudng thing d c6 phuong trinh la:
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Cau 62:

Cau 63:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x—=1 y-2 z-3

2 3 -1
=l 1 3
Trong khong gian Oxyz, cho cac duong thang Ay = 2—3t(t € ]R), A, :xT_:%z Z; va
z=3+4t

mit phing (P):x+3y—22+1 =0.

a) Vecto chi phuong cia duong thang A, 1a 7 =(1;-3;4)

b) Puodng thang d, vudbng goc vai (P) c6 vecto chi phuong 1a i = (1; 3; —2)

¢) Puong thang d, vudng goc voi A, va song song v4i mat phang (Oxy) c6 vecto chi phuong
a i, =(3;-3;2)

d) Puong thang d,qua A (1;—1; 2) , cit va vudng goc véi truc Oz c¢6 vecto chi phuong 1a

i, =(~1,-1,0)

Trong khong gian Oxyz, Hai may bay cung xudt phét tir hai phi truong, trén man hinh rada cua

tram diéu khién (v6i don vi trén ba tryc chinh theo don vi km), sau khi xuat phat ¢ gio (£20),

x=20+2¢
vi tri ciia may bay s6 mot duoc xac dinh boi cong thirc < y =20+1¢ , vi tri may bay s6 hai co toa
z=—-10—t

do la (30+t’;20+t’;—10—t’)

. . . ‘ f . V2
a) Cosin gbc gilra hai may bay s6 mot va may bay so hai la wE

b) Sau 10 gio ké tir thoi diém bay hai may bay gan nhau nhat
¢) Néu may bay s6 mot van & phi truong (dimg ¢ vi tri ban dau) thi vi tri toa do cia may bay la
(20;20;-10)

d) Sau 5 gio thi vi tri toa dd may bay s 2 trong khong gian 1a (35; 25;—10)
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Ciu 64: Trong khong gian véi hé¢ toa do Oxyz, mét cabin cap treo xuat phat tr diém A(IO; 3;0) va

chuyén dong déu theo dudng cap cé vecto chi phuong 13 i = (2; —2;1) v6i toe d6 1a 4,5m/s

(don vi trén mdi truc toa do 1a mét).

b) Gia st sau thoi gian #(s) ke tir lic xudt phét (#>0), cabin dén diém M . Khi d6 toa do diem
. 3t
M la M| 3t +10;—3t+3;?

¢) Cabin dimg & diém B c6 hoanh d6 x, =550, khi d6 quang duong AB dai 800m.
d) Puong cap AB tao voi mit phang (Oxy) mot goc 30°.
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| CHUONG |

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: PHUONG TRINH PUONG THANG

@ HE THONG BAI TAP CAU HOI 4 MENH PE TRA LOI PUNG/SAL

PHAN II: Cu tric nghiém ding sai. Thi sinh tra 16i cAu héi. Trong méi ¥ a), b), c), d) & mdi cau, thi

Cau 1:

sinh chgn diang hodc sai.

Trong khong gian Oxyz , cho diém 4 (2 ;—1; 3) , duong thang d : al ; 2 = yTH = il va mat phang
(P):3x+y—2z+6=0.Goi B ladiém thudc (P) sao cho dudng thin AB cit va vudng goc voi
d.

a) DPuong thang d c6 mdt vecto chi phuong @ =(2;-1;0).

x=2+t
b) Phuong trinh tham s0 cta duong thang d :4 y =—1+2¢ (1 e R)
z=-—t
¢) Mot vecto chi phuong ciia dudng thang AB c¢6 toa do (1; 2;5) .
d) Hoanh d6 cta diém B 1a 8.
Loi giai
‘ a) Sai ‘ b) Piling ‘ ¢) Pung ‘ d) Sai ‘
Puong thing d c6 mot vecto chi phuong d = (1 ;25 —1).

x=2+t
Phuong trinh tham sé cta duong thang d :3 y =—1+2¢ (1 e R)

z=-1
Goi M (2+1;-1+2¢;1) la giao diém dudng thang d va dudng thang AB.
Tacod AM = (¢;2t;-1-3)

Wid@W.Zi:O<:>l.t+2.2t+(—1).(—t—3):0<:>t:—%.

(15 - 7
Khi d6: AM = (—5;—1 ; _E] = u =(1;2;5) 1a mot vecto chi phuong cta duong thang AB.
x=2+t
Puong thang 4B c6 phuong trinh 14 { y =—1+2¢
z=3+5t
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

xX=2+t
x=3

. o Jy=—142
Toa dd cua B la nghiém cua hé =qy=1.
z=3+5¢ g
z =

3x+y—-2z+6=0
Vay B(3;1;8).
Vay hoanh d¢ ciia diém B 1a 3.
x+1 y z+42

Chu2: Trong Oxyz, cho mit phing (P):x+2y+z—4=0 va dudng thang d =TT
a) Dudng thang d ¢6 vécto chi phuong u, = (-1;0;-2).
b) Puong thang (d ) va mat phang (P) cét nhau.
¢)Goi H=dn(P)= H=(;-L1).
d) Puong thaing A nam trong mit phang (P) ddng thoi cat va vudng goc véi duong thang d co
phuong trinh 1a 1 vl Z_l.

-1 -3
Loi giai
‘ a) Sai ‘ b) Ping ‘ ¢) Sai ‘ d) bung
Mat phang (P)cé vécto phap tuyén Z =(L;2;1)
Puong thing d c6 vécto chi phuong u, =(2;1;3)
Vi nu =7 #0 nén duong thang (d) va mat phing (P) cit nhau,
Goi H=d ﬁ(P) = Toa d0 diém H 1a nghiém cua hé phuong trinh:
X+2y+z-4=0 x=1
x+l_y z+2 e y=1=H=(LL1).
2 1 3 z=1
Vi dudng thing A nam trong mit phang (P) ddng thoi cit va vudng goc voi duong thiang d nén
du(‘mg thél’lg A di qua dlél’l’l H va cO véc to chi phu’o’ng &Z = [%;,;l;} = (5, —1;—3) .
. x=1 y-1 z-1
Vay phuong trinh duong thing A la: s T 1 3
A A . R \ . \ 2 X — 1 y - 2 z

Cau3: Trong khong gian Oxyz, cho diém M (3;3;~2) va hai duong thing d, ==
d, :)H_l1 = y2—1 _z22 . Puong thing d qua M cét d ,d, lan luot tai Ava B.
a) Diém A thay di thudc d, thi A(1+a;2+3a;a) véi aeR.
b) AM =2BM .
¢) OB=+/6.
d) Phuong trinh chinh tic ciia duong thang d 1a XT_I = yT—Z = i2 .

Loi giai
| a)ybing | b)Sai | obing | d)Ping
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
a) Dung
+ Aed, = A(1+a;2+3a;a).
+ Bed, = B(—1-b;1+2b;2+4b)
Suyra AM =(2-a;1-3a;-2-a), BM =(4+b;2-2b;—4-4b)
Vi A, Bva M thang hang nén AM =k.BM

2-a=k(4+b) atdk+kb=2 a=0  ja=0
& 31-3a=k(2-2b) <{3a+2k-2kb=1 < k—% = k=%.
—2—a:k(—4—4b) a—4k—4kb=-2 bk =0 bh=0

Suy ra A4(1;2;0), B(-11;2).

b) Sai vi AM = 1W

¢) Ping vi OB = /(- +12+22 J6

d) Pung

Puong thang d di qua A(l; 2;0) va c6 mot vecto chi phuong BA = (2;1;—2) c6 phuong trinh
-1 y-2 =z

chinhticla T - =2"<_%
2 1 =2

Trong khong gian Oxyz, cho diem M (0;—1;2) va hai dudng thang d, : xl—l = y+12 = Z;3 ,

x+1 y-4 z-2
2 -1

A va B.

a) Puong thing d, c6 mot vecto chi phuong 1a u, = (1;-1;2).

d,: . Puong thang A di qua M va cat hai duong thang d,, d, lan luot tai

b) Buong thing vudng gbc véi ca d, va d, cb mot vecto chi phuong 1 u = (—2;0;1).
95
¢) Trung diém cta 4B 1a [ [5 5 —4)

d) biém N(9;—10;18) thudc dudng thing A.
Loi giai
‘ a) Ding ‘ b) Piling ‘ ¢) Sai ‘ d) Pung ‘

a) biang

Duong thing d, di qua diém H (1;-2;3) va c6 mot vecto chi phuong 1 u, =(1;-1;2).
b) Dung

Duong thing d, di qua diém K (—1;4;2) va c6 mot vecto chi phuong 1a u, = (2;-1;4).
Pudng thang vudng goc véi d,,d, cd mot vecto chi phuong 1a |:L71,1/72i| =(-2;1;0).

¢) Sai

Taco And, = A(t,+1;—1,—2;26,+3) va And, = B(2t,—1;—t, +4;4t,+2).
MA=(t,+1;—t, 1,2, +1); MB=(2t,~1;~1, +5;41,).
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Caiu 5:

Ciu 6:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

7
t=— 7
t+1=k(2t,-1) 2 h=7
Taco: M, A, B thing hang <> MA =kMB < —t,—1=k(-1,+5) < k:—%: t,=—4
2f1+1:4kt2 kt. =2 k:_l
’ 2

= A(g;—E;IOJ,B(—%S;—M).
22

Suyra / —2;2;—2 .
44

d) Ping
Pudng thing A di qua M (0;-1;2), mot VICP 13 BM =(9;-9;16) c6 phuong trinh chinh tic

x y+1 z-2

laa-X— . Duodng thing nay di qua N(9;-10;18).
9 -9 16 & fhang nay a4 ( )

+1 y+1 z-2

Trong khong gian Oxyz, cho diém M (3;2;—1) va hai dudng thing d, x . 1 1 va

dz;x—llzyf:z;?c;gi A va B 13 hai diém thay dbi 1in luot thuoc d, va d,.

a) A(-1+26,-1+1,2—t) va B(1-5;2+53+3s), v6i 1,5 e R.

b) Puong thing AB diqua M thi A(I;O;l).

¢) DPuong thing AB diqua M thi AB c6 mot vecto chi phuong 14 u = (LL1).
d) Puong thang AB di qua M thi AB=3.

Loi giai
| a)ybing | b)Ping | Sai | d)Sai |
a) Ding A(-1+26;-1+1,2—1) ; B(1-5;2+5;3+3s).
b) Dung
MA=(2t—4;t-3;~t+3),MB =(~s—2;5;35 +4)
2t-4=k(-s-2) r=1
AB diqua M < MA=kMB < t-3=ks S s=-1
~t+3=k(3s+4) k=2

Suy ra 4(1;0;1),B(2;1,0).
¢) Sai vi AB c6 mdt vecto chi phuong 1a AB = (1;1,—1) khong cung phuong U= (L1L1).
d) Sai vi AB=+13.

1 y-1 =z+1
-1 1

Trong khong gian Oxyz , cho diém M (2;—1; —6) va hai duong thing d, : xz_

2

x+2 y+1 z-2
-3 1
luot tai hai diém A4 va B.

d, . Puong thing A di qua diém M va cit ca hai duong thing d,, d, 1an

a) M 1a diém thudc duong thing d, .
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

b) Mit phang (0! ) chira d, vadi qua diém M c6 mot vecto phap tuyén 1a n= (—7;—1 1;3).
¢) Duong thing A c6 mét vecto chi phuong 1a u = (1;16).
d) Pudng thing A di qua diém N(2;-1;,-6).
Loi giai

| a)Sai | b)Pung | c¢)Ping | d)Ping |
a) Sai vi diém M (2;-1,—6) ¢ d,
b) Piling
Puong thing d, qua I(l;l;—l) va ¢c6 mot vecto chi phuong nT =(2;-11).

Taco IM =(1;-2;-5).

Mit phang (Ot) c6 mdt vecto phap tuyén la [WLTJ =(-7;-11;3)=n.

¢) bing

+ A4 thudc dlzxz—l - y—ll - Zl+1nen A(1+261-1,-1+1).

+ B thue ¢, ;2 Y+ _ 272 nan B(-2+3¢;-1+132+2r').
3 1 2

Suyra MA=(2t-1;2-1;5+1), MB =(-4+3t;t;8+2¢).

2t—1=k(-4+31") =1
Taco, A, B,M thang hang khi va chi khi MA =kMB < {2—1=k(') o=
5+tr=k(8+2r") i

Suy ra A(3;0;O) , B(4;1;6)

Suyra AB = (1;1;6) 1a mdt vecto chi phuong cua A va 4B =u.

d) Dung

Puong thing A qua A(3;0;0) c6 mot vecto chi phuong AB =(1;1;6) ¢6 phuong trinh chinh

tac 1a A;XT%:%:%. Dudng thing A di qua N(2;-1;,-6).

Trong khong gian véi hé toa d0 Oxyz cho diém A (1; 0; 2) va duong thang d c6 phuong trinh:

x—1 Z_Z+1
e .

1 2

a) Puong thing d c6 mot véc to chi phuong 1a u (1;1;2).

b) Mit phing (P) di qua diém A va vudng goc voi d co phuong trinh téng quat 1a
x+y+2z—-1=0.

¢) Hinh chiéu vudng goc cia A trén duong thang d 1a diém H(1;0;-1).

d) Phuong trinh duong thang A di qua A, vudng goc va cit d c6 dang: xT—l _Y_z-2

Loi gidi
| ayPing | b)Sai | ¢)Sai | d)Ping
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Cau 8:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

a) Puong thiang d c6 mot véc to chi phuong 1a u (1;1;2) Ménh dé a) ding.

b) Mit phang (P) di qua diém A va vudng goc voi d c6 mdt véc to phap tuyén 1a ;(1;1;2 )
Khi d6 phuong trinh tong quat ctia mit phang (P) la x+y+2z-5=0.
Mgénh @2 b) sai.
¢) Puong thang d c6 mot véc to chi phuong 1a ;(1;1;2).
Goi H (t-l—l;t;Zt—l) 1a hinh chiéu vudng goc cia diém A trén duong thing d . Ta cob
AH (1:6:20-3) va AH Lu= AH.u =0 61—6=0<1=1= H(2;1;1)
Ménh dé c) Sai.
d) Goi d NA=B= B(1+t;t;—1+21)
AB = (t;t;-3+2t), Puong thing d c6 VTCP 1a u, =(1;1;2)
Vid LA nén 4B Lu, < ABu,; =0 t+1+2(-3+2t)=0 ¢ =1
Suyra AB = (1;1;—1).Ta c6 dudng thaing A di qua A(l; 0;2) va nhén véc to AB = (LL-1) 1a
véc to chi phuong cé dang A :XT_l = % = %
Ménh dé d) ding.
x=1+t¢
Trong khong gian toa dd Oxyz cho dudng thang A:< y=—¢  va diém A(l ;3 —1) .
z=—1+t

a) Dudng thing A di qua M (1;0;-1).

V3
573
¢) Hinh chiéu vudng goc ciia A trén dudng thang d 13 diém H(a;b;c). Khido a+b+c=5.

b) Goi & 1a goc giita duong thang A va truc Ox . Khi d6 sina ban

d) Puong thang d di qua diém A, cit va vudng goc véi duong thang A di qua M (—1;2;1) :
Loi giai
| a)bPing | b)Sai 0)Sai | d)Sai |
a) Puong thing A di qua M(l;O;—l). Ménh dé a) ding.

b) Pudng thang d c¢6 mot véc to chi phuong 1a u (1;—1;1) :

-

Truc Ox c6 mot véc to chi phuong la i (1;0;0).

2
Ta cod Cos(A;Ox)zizgzsin(A;Ox)z 1_(£J Zﬁ.

N 3 3

Ménh dé b) sai.

¢) Puong thing d c6 mot véc to chi phuong 1a u (1;—1;1) i
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Cau9:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Goi H (t+1;—t ;t—l) 1a hinh chiéu vudng goc cia diém A trén dudng thing o . Ta co
AH (t;—1=3;t) va

AH Lu= AH u=063+3=0ct=-1= H(0;1:-2) = a+b+c=—1.
Ménh dé c) sai.

d) Goi B 1a giao diém cua hai duong thang d va A.

Vi BeA néntoadd B(+¢; —t; —1+¢).Khido ﬂ:(—t;t+3;—t).

Duong thing A ¢6 mot vec to chi phuong 1a u = (L-11).
dlA=BAlu< BA u=0<1t=—1.

Suy ra E‘l:(l ;25 1),

Do d6 duong thang d di qua diém 4 vanhan BA lam vecto chi phuong cé

phuong trinh chinh tic 1a xl—l = y;3 = Z;rl . Khi d6 M(—1;2;1) khong thudc d.

Ménh dé d) sai.

x=1+2t¢
Trong khong gian Oxyz , cho diém M( 1;—1;3) va dudng thing (d): y=2—t (IER).

z=
a) Mit phang (P) vudng goc voi duong thiang d co6 mot véc to phap tuyén 1a n (1;2;0) )
b) C6 hai diém N thudc duong thing @ sao cho MN =32 .
¢) Duong thing d, di qua A vudng goc véi truc Ox va duong thing d c6 mot véc to chi
phuong :(0;1;1).
d) Duong thang A di qua M _ cit va vudng géc véi dudng thing (d ) c6 phuong trinh la:

x=1+t¢
y=—1+¢ (¢ 1a tham sd).
z=3-t
Loi gidi
| a)Sai | b)Ping | c¢)Ping | d)Ping |

a) Mit phang (P) vudng goc véi duong thang d co6 mot véc to phap tuyén 1a n (2;—1;1). M¢énh
dé a) sai.
b) Vi Ne A néntoadd B(1+2a;2—a; a).

Ta co:

a=0=N,(1;2;0)

MN =.J(2a)’ +(3-a)’ +(a=3) =332 < 64> -12a=0 :
Ja) +(3-a) +(a=3 =3 o -tam0s) Tl

C6 hai diém N thudc duong thing d sao cho MN =32 .
Ménh dé b) ding.

¢) Puong thang d c¢6 mot véc to chi phuong 1a u (1;—1;1) .
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Cau 10:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Truc Ox c¢6 mot véc to chi phuong 1a i (1;0;0).

Puong thing d1 di qua 4 vudng goc véi truc Ox va dudng thang d c6 mot véc to chi phuong

;:{;;?}:(O;I;l).

Ménh dé c) ding.

d) Goi I =dNA=1(1+2;2-1;t). Khi d6 duong thing A di qua 2 diém [va M nén c6 véc
to chi phuong IM =(-2t; —3+1; 3-1).

Mt khic d LA= IMu, =0 < 2(=2t)=1(-3+)+1(3-1)=0 = ¢=1.

Puong thang A di qua diém M ( I;-1;3 ) va co véc to chi phuong
x=1+t

IM =( -2;-2;2 ) c6 phuong trinh 1a: phuong trinh 1a: { y =—1+¢ ( ¢ 1a tham sd).
z=3—-¢

Ménh dé d) ding.

Trong khong gian Oxyz, cho diém M (2;1;0) va duong thing 4 -~ 2_1 — yTH — il
a) Puong thang  c6 mét véc to chi phuong 13 u (2;1;—1).
b) Mit phang (P ) di qua diémM va vudng goc voi d c6 phuong trinh tong quat 1a
2x+by+cz+d=0. Khidd b+c+d=-5
¢) Goi M 'la diém déi ximg v6i M qua d . Khi do M '(1;0;-2).
d) Viét phuong trinh duong thang A di qua diém M cit va vudng goc v6i dudng thing d.
Y22 _ Y7 _Z Khidé atb=—6.
1 a b
Loi giai
| ayPing | b)Ping | ¢)Sai | d)Ping |
a) Puong thing d c6 mot véc to chi phuong 13 u (2;1;—1) M¢énh dé a) ding.
b) Mt phing (P) di qua diém M va vudng goc v6i d c6 mot véc to phap tuyén 1a n(2;1;-1)
Khi d6 phuong trinh  téng quat cia mdt  phing (P ) la

2(x—2)+y—1—z=O<:>2x+y—z—5:0.

b=1
Do (P) ¢6 phuong trinh tong quat 1a 2x+by+cz+d =0.=<c=-1 = b+c+d =-5

d=-5

Ménh dé b) diing.
¢) Puong thing d c6 mdt véc to chi phuong 13 u (1 ;—1;1) )

Goi H (2b +1;-1+ b;—b) 13 hinh chiéu vudng goc cta diém M trén dudng thing d .
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Cau 11:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Ta co A/?H(2b—l;b—2;—b).

DOZ\ZHJ_Z:>A]H.ZzO@2(2a—1)+1(a—2)+a=0<:>a=§:>H(%;;;%zj.
N < R A , y . . I3 ~ <R 8 5 4

M 'la diém doi xing voi M qua d . Khi d6 H la trung diém MM '= M’ E;_?_E .

Ménh dé c) sai.

d) Goi N(1+2t;—1+t;—t)1é giao diém cta dudng thing A va duong thing d

Luc d6 duong thing A nhan MN (—l +2t;-24+1¢;— t) lam vecto chi phuong.

Mit khac A vudng goc voi duong thing d nénta cd: 22t —1)+1—-2+1=0=¢= %

Vi t :g duong thing A nhan AZN(%;—%;—%) hogc u (1;—4;2)1am vtcp.
. . B x-2 y-1 =z . B x=2 y-1 =z
Phuong trinh dudng thang A: =——=—. Do duong thang A ——= =—.
1 -4 2 1 a b
Khidé a+b=-6.
Ménh dé d) ding.
Trong khong gian Oxyz, cho dudng thing d: XTH = ll == er 2 va mit phang

(P):x+y—z+1=0.

a) Vecto co6 toa do (2; —1; 2) 1a mdt vecto chi phuong cua d.
b) Vecto co toa dd (1; I; 1) 12 mot vecto phap tuyén ciia mat phing (P).
¢) Giao diém ctia dudng thang d va mit phang (P) 1a diém A(3;-2;2).

d) Puong thing ndm trong mit phang (P)ddng thoi cit va vudng goc voi d co phuong trinh

x=3+t¢
tham sd 14 § y = -2 —4¢

z=2-3¢t

Loi giai
| a)yPing | b)Sai | o bing | d)Ding |

a)b.
b) S. Vecto ¢ toa d6 (I; 1; —1) 1a mot vecto phap tuyén ctia mit phang (P).
c) b.

Goi A 1a giao diém cta d va (P). Toa do A 1a nghiém ctia phuwong trinh:
“1+20)+(-t)—(2+2)+1=0=>t=2= A(3;-2;2)

d) b.
GoiA 1a duong thang ndm trong (P)vudng goc voi d suy ra mot vecto chi phuong cua A 1a
x=3+¢
Z = [u—d,a] =(-1;4;3) . Phuong trinh A qua A4(3;-2;2) cb VtcplTA =(-L43) la: s y=-2—-4¢
z=2-3t
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Cau 12:

Cau 13:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

xX=t
Trong khong gian Oxyz cho dudng thang d :{y=—1+2¢ va mit phang (P):x-2y-z+3=0.
z=1+t

a) Vecto co toa do (1; —2; —1) 12 mot vecto phép tuyén cua mit phang (P).

b) Vecto c¢6 toa do (0; —1; 1) 1a mdt vecto chi phuong ctua dudng thang d .

¢) Vecto co toa do (0; —1; 2) 1a mot vecto chi phuong ciia duong thang nam trong (P) va vudng

gbc véi d.

d) Puong thing ndm trong mat phang (P)ddng thoi cit va vudng goc voi d co phuong trinh
x=1

thamsdla S y=1-¢ .

z=3+2t
Loi giai
‘ a) Pung ‘ b) Sai ‘ c¢) Dung ‘ d) Sai ‘
a) b.
b) S.
c)b.

Véc to phap tuyén ctia mat phang (P) 1a n = (1;-2;-1).Véc to chi phuong cta duong thing d

1a u = (1;2;1) .Puong thing ndm trong mit phang (P)va vudng goc véi A

= Puong thing d nhan %[ﬁ,ﬂ =(0;—1;2) lam mét véc to chi phuong.

d) S.

Goi M=dn(P) =Med=>M(;2t-Lt+))M e(P)=1-2(2t-1)—(t+1)+3=0
x=1

<:>4—4t:O<:>t:1:>M(1;1;2) khong thugc duong thang c6 phuwong trinh < y=1-¢ .
z=3+2t¢

Trong khong gian v6i hé toa d0 Oxyz, cho mit phang (P):3x+ y+z=0 va duong thing

d:xl_lzl=2+3.

-2 2
a) Piém M (1; 0; 3) 1a mot diém thudc duong théng d.
b) Puong thang d khong vudng goc véi mat phang (P).
¢) Giao diém ctia dudng thing d va mit phing (P) 1a diém A(1;0;-2).

d) Puong thing nim trong mit phang (P)ddng thoi cit va vudng goc voi d co phuong trinh

x=-3+4t
thamsd 1a { y=5-5¢ .
z=4-Tt
Loi gidi
| a)Sai | b)Ping | ¢Sai | d)Ding
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Cau 14:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

a)S. Vi 1;1=£¢£ nén M(1;0;3)ed
1 -2 2
b) .
Puong thing d c6 vtep LE = (1;-2;2) va mat phang (P)co vtpt a =(3;1;1). Hai vecto khong
cung phuong nén d khong vudng goc voi (P).
c)S.
Goi A=Andthi A=(P)nd= A(1;0;-3)
d) b.

Goi A la duong thing nam trong (P) , cit va vudng goc véi d . Do A nam trong nam trong ( P)

va vudng goc véi d nén A c6 vécto chi phuong 13 u, = [%,Z] =(4;-5;-7)

x=1+4¢
Goi A=AnNd thi A=(P)md:>A(l;O;—3). Vay phuong trinh tham s6 ciia A 124 y = 0—5¢
z=-3-Tt
x=-3+4¢
hay ¢ y=5-5¢ .
z=4-Tt

Trong khong gian véi hé toa dd Oxyz, cho mat phang (P) :2x+y—2z+9=0 va dudng thiang
x-1_ y+3 z-3
-1 2 1

d:

a) Piém M (-2; —1; 2) 1a mot diém thudc mit phang (P).
b) Puong thang d cat mdt phang (Oxy) tai diém N(4;-8;0).
¢) Vecto c6 toa do (5;0;5) 1a mot vecto déng thoi vuong goéc voi vecto chi phuong ctia duong
thang d va vecto phap tuyén ciia mit phang (P).
d) Puong thing nim trong mit phang (P)ddng thoi cit va vudng goc voi d co phuong trinh

x=t
thams61a A:<y=-1

z=4+t

Loi giai
‘ a) Pung ‘ b) Sai ‘ c¢) Dung ‘ d) bung ‘

a) . Vi 2.(-2)+(-1)-22+9=0 nén M (-2; -1; 2) 1a mot diém thudc mit phang (P).
b) S. Vi, toa do giao diém cua duong thang d va mat phang (Oxy) 1a nghiém cua hé:
x-1_y+3 z-3 |x=4

-1 2 1 ©3y=-9
Z:0 Z:O

¢)b.
(175, ]~ (5:0:5)
d) b.
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Cau 15:

Cau 16:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Ald {&;J_Ijt;

Goi A 1a duong thing nim trong (P), cit va vudng goc véi d . { Ac(P) = n
-

u, J_n(P)
[uj,%} =(5;0;5). Do d6 mét vecto chi phuong ctia dudng thang A ldus = (1;0;1) .Goi
A=ANndthi 4= (P) Nd = A(O;—l;4) . Vay phuong trinh tham sb ctia duong thang A 1a

xX=t

y=-1

z=4+t¢
Trong khong gian Oxyz, cho mit phiang (a):x+y—z+6=0 va dudng thang
g.x-l_y+4_z

2 3 5
a) Mit phang (a):x+y—z+6=0 c6 vecto phap tuyén 7i(1;1;—1).
x-1_ y+4 =z

b) Puong thing d :T =373 c6 vecto chi phuong u(1;—4;0) .
¢) Puong thing d cit (a).
d) Hinh chiéu vudng goc cia d trén (o) cb phuong trinh I3 g: yTJrS = Z;I
Loi giai
‘ a) Pung ‘ b) Sai ‘ ¢) Sai ‘ d) bung
a) Dung
Mit phang (@):x+ y—z+6=0 co vecto phap tuyén 7i(1;1;-1).
b) Sai
\ 2 x—1 y+ 4 z ) N
Duong thang d :T =373 c6 vecto chi phuong 1 (2;3;5).
¢) Sai
Vinu=12+13+(-1).5=0nén d//(x).
d) biang

Goi d' 1a hinh chiéu vudng géc ctia d trén (o) =d'//d.
Liy A(1;—4;0)ed . Goi A 1a duong thiang di qua 4 va vudng goc véi (a).
x=1+t
Suy ra phuong trinh dudng thang A 1a <y =—4+¢.
z=-1
Goi A’ 1a hinh chiéu cia 4 1én («) thi 4'=AN(a)= A'(0;-5;1).
Puong thang d' 1a duong thang di qua 4'(0;—5;1), c6 vecto chi phuong (2;3;5) c6 phuong
trinh la £=y—+5=z—_l.
2 3 5
Trong khong gian voi hé toa do Oxyz, cho mit phing (P):x+y—z—1=0 va dudng thing
x+2 y—-4 z+l1
2 2 1
a) Piém N(0;2;0)thudc dudng thang d .

d

b) Pudng thang d song song voi mit phang (P) .
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

x=-2+2¢
¢) Phuong trinh tham s cua d 1a {y=—4-2¢,tR.

z=—1+¢
d) Phuong trinh dudng thiang d' 1a hinh chiéu vudng goc ctia d trén (P)céd phuong trinh 1a
g 2 _y_z -1

7 -5 2

Loi gidi
‘ a) Ding ‘ b) Sai ‘ ¢) Sai ‘ d) Pung ‘

a) DPung
Thay toa dd N(0;2;0)vao d théa man phuong trinh duong thang d .
b) Sai.

ip(LL—1);u; = (1,—11)
fipii, =11+ (=) 1+ 1.(~)=-220

Vay dudng thing d khong song song v6i mit phang (P)
c) Sai.
x=-242¢
Phuong trinh tham s ctia d:{y=4-2t ,teR.
z=—1+t
d) Dbung.
Goi M =(-2+2t;4-2t;—1+1)
la giao diém ctia d va (P) = (—2+20)+(4—21)—(-1+1)-1=0=1=2 = M =(2;0,1).
+) Mit phang (P) c6 1 vector phap tuyén 1a n,=(L-1). Piém N =(0;2;0)ed .
Goi A la duong thing qua N(0,2;0) va vudng goc voi mit phang (P)= A nhan vector

i, =(1;1;—1) 1am vector chi phuong. Suy ra phuong trinh cua A la:

xX=c
x-0 y-2 z-0

1 1 1 & (A):{y=2+c,ceR. Goi M' =(c;2+c;—c) lagiao diém cia A

(A)

zZ=—C

v6i mit phing (P):>c+(2+c)—(—c)—l=O<:>c=—%

+) MM = (—%;%;—%j , duong thang d' 1a hinh chiéu vuéng goc ctua d trén mat phang (P)

nén d' chinh 13 dudng thing MM', suy ra d' di qua M(2;0,1) va nhan vector

ii =-3MM =(7;-5;2) lam vector chi phuwong nén phuong trinh cia d la:

x-2 y z-1

d : =
7 -5 2
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Cau 17:

Cau 18:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz cho mit phing (P):x+y+z-3=0 va duong thing

d:£=y+1=z—2.
1 2 -1

a) Giao diém cta dudng thing d va mit phang (P) la A(1;—1;1)
b) Piém N(1,2,—1) thudc duong thang d .

¢) Vecto phap tuyén ctia mit phing (P) la n(1;1;1).

d) Hinh chiéu vudng goc clia d trén (P) c6 phuong trinh 1a xl—l p ;1 =2 _51 .
Loi giai
| a)Sai | b)Sai | c¢Ping | d)Ping
a) Sai.
Goi A=dn(P).

Aed = A(t,—1+242—1).

Ae(P)=t+(-1+20)+(2-1)-3=0=2t-2=0=t=1= A(LL;1).

b) Sai.

Thay toa 40 N(1,2,—1)vao d khong thoa man phuong trinh dudng thing d .

c) Dung.

d) bing.

Lay diém M (0;—1;2) ed . Goi A la dudng thang di qua M va vudng goc voi (P) .Khido A co
xX=t

phuong trinh tham s6 14 { y = —1+¢.

z=2+t
Goi B=AN(P).
BeA= B(t;-1+t;2+1).
2 2 -18
Be(P):>t+(—1+t)+(2+t)—3=O:3t—2:0:t:§:>B g;?;g .
Phuong trinh hinh chiéu vudng goc clia d trén mit phang (P) 1a dudng thing 4B di qua diém
A(1;1;1) va c6 mét vecto chi phuong i = —3-AB= —3.(%1;%4%) =(1;4;-5) nén c6 phuong
trinh chinh tac 1a x-1_y=1_z-1 .
1 4 -5

x=1+2t
Trong khong gian Oxyz cho d :{y = —2+3¢ va mit phang (Oxy).

z=3+4t

a) Biem M (2;3;1) thudc dudng thing (d).

b) Mit phiang (Oxy)c6 vecto phéap tuyén 1a 7(1;0;0).
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Cau 19:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

x=142¢
¢) Puong thang d’:{y = —2+3¢ 1a hinh chiéu cta dudng thing d trén (Oxy) .
z=0

d) Piém N(3;1;0) thudc dudng thing d'.

Loi giai
‘ a) Sai ‘ b) Sai ‘ c¢) Dung ‘ d) Ping
a) Sai.
Thay toa d6 diém M (2;3;1) vao dudng thang d khong thoa man.
b) Sai.

Mit phang (Oxy)co vecto phap tuyén la k (0;0;1).

c) Dung.

M&i diém M (x;y;z)thudc d ¢ hinh chiéu trén (Oxy)la diém M'(x;y;0) thudc d’véi d’ 1a
hinh chiéu cua d trén (Oxy).

x=1+2¢
Vay d’c6 phuong trinh tham sd 1a {y = —2+3¢.
z=0

d) Dbung.
Thay diém N(3;1;0) vao dudng thang d’thoa man.
x=t
Trong khoéng gian Oxyz, dudng thing d:{y=-1+2¢,t€R, cit mat phang
z=2—t
(P) :x+y+z-3=0 tai diém /. Goi A la duong thang nam trong mit phang (P) sao cho
A L d vakhoang cach tr diém / dén duong thing A bing V42 . Goi M (a;b;c) 1a hinh chiéu
cia diém 7 trén duong thing A (véi a+b>c).
a) Puong thing d c6 mdt vecto chi phuong 1a u= (l; 2; —1) .
b) Dudng thing A c6 mdt vecto chi phuong 1a u, =(-3;2;1).
) IM =d(M,A)

d)a+b+c=3
Loi giai
‘ a) DPung ‘ b) Pung ‘ c¢) Ping ‘ d) Ping
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Cau 20:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

(P) A

(P) co vécto phip tuyén n=(LL;1) va d c6 vécto chi phwong u=(1;2;-1).

I=dn(P)=1(LL1).

Vi Ac(P); A Ld = A o6 vécto chi phuong u, =| nu |=(-3;2;1).

M 14 hinh chiéu clia 7 trén A nén M thudc mit phang (Q) di qua / va vudng goc voi A.

Mit phing (Q) nhan u, =(-3;2;1) lam vécto phap tuyén nén ta c6 phuong trinh ciia

(0):-3(x=1)+2(y-1)+1(z-1)=0 < 3x-2y-2z=0.

Goi d, =(P)n(Q)=d, cb vécto chi phuong §=[LTA' ,71]:(1;4;—5) va d, di qua I, phuong
x=1+t¢

trinh cua d, :qy =1+4¢.
z=1-5¢

Mat khac MeA:Me(P):Medl.
Gia sit M (1+6;1+46;1-5t) = IM = (t;46,-5¢).

Taco: IM =42 & £ +16£> +25 =42 <t = 1.

+)Voi t=1= M (2;5,-4).

+) Vi t=—1= M (0;-3;6).

Vi M(a;b;c) (v6oi a+b>c)nén M(2;5;—4).

Trong khong gian véi hé toa d Oxyz, cho diém A(3;—1;0) va duong thang

x=2 y+l z-1
-1 2

khoang céch tir 4 dén () 16n nhat.

a) Hinh chiéu clia 4 dén d c6 toa do 1a (7;-5;2).

b) Mit phing () chira d sao cho khoang cach tir 4 dén (@) 16n nhatkhi AH L (a).

d . Goi H la hinh chiéu cua 4 dén 4. Mit phing (@) chita d sao cho

¢) () 6 vecto phap tuyén 1a n=(~1;1;-1).
d) Phuong trinh mét phing () 1a x+y—z=3.

Loi gidi
‘ a) Sai ‘ b) Piling ‘ ¢) Sai ‘ d) Sai ‘
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Cau 21:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi H 1a hinh chiéu cia 4 dén @ . Khido H(2—¢;-1+2¢;1+¢) = AH =(-1-1;2¢;1+1).

Do AH Ld = —(-1-1)+22t+1+t=0 <:>t:—l.Véy H(Z;_—S;zj.
3 3'3°3
—_— 2 22
Khi d6 AH:(——;——;—].
333

Mat phing (@) chira d sao cho khoang cach tir 4 dén (a) 16n nhat khi 4H 1 (a).
Do d6 (@) ¢6 vecto phap tuyén 1a n=(1;1;-1).
Vay (a): 1(x—2)+1(y+1)—1(z—1):0 S x+y—z=0.

x=1+3¢
. . 2 _1 1 <2
Trong khong gian Oxyz, cho hai duong thang d,:yy =2+t .d, :xT :T+ =i1 va diém
z=—1+2t

M(2;-2;-5).

a) Vécto chi phuong ciia dudng thang d, 1a u, =(6;2;4).

b) Piém A(—4;4;O) thudc duong thiang d,.

¢) Puong thang d di qua gbc toa 46 va vudng goc véi ca hai duong thang d,,d, c6 phuong trinh
x=-2t

tham s 1a { y =0
z=3t

d) Diém N (a,b,c)ed, va do dai MN la ngin nhat. Khi d6 a+b+c=2.
Loi giai
| a)yPing | b)Sai | «Sai | d)Ping |

a) DPung

Vécto chi phuong cta dudng thing d, 13 u = (3;1;2) = %.(6;2;4) = %uT .

b) Sai

Thay toa d6 diém A(—4;4;O) vao phuong trinh duong thing d,ta thiy khong thoa min. Vay
diém A4(-4;4;0) khong thudc duong thang d, .

¢) Sai
Puong thing d, c6 vécto chi phuong u, =(3;1;2)

Puong thing d, c6 vécto chi phuong u, =(2;1;-1)

Goi u 1a vécto chi phuong cua d

dld —|lulu - —_7 -
Vi{ 1:»? u_1:>u=[u1,u2}:>u=(—3;7;1)
dLld, ulu,
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Cau 22:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x=-3t
Ma d di qua diém O(0;0;0) nén c6 PTTS 1a {y=7r .
z=t

d) Dung
Vi N ed, nén toa do diém N c6 dang N(1+2t;—l+l‘;—t) voiteR.
MN = (2t =1) +(1+2) +(5—1) =J6(t-1)’ +21 221

Do d6 MN ngén nhét bing /21 khi £ =1 khi N (3;0;~1)=>a+b+c=2.

Trong khong gian Oxyz, cho diém A(1;1;0),B(~10;1), duong thing d :%:y_—lz va
mit phang (P):x+y—-z+2=0.
a) Vécto phap tuyén ciia mat phing (P) 1a n =(-2;-2;2).
b) Puong thing d va mit phang (P) song song v&i nhau.
¢) Puong thang d' di qua diém 4 va vudng goc v6i mit phang (P) ¢6 phuong trinh tham s6 13
x=1+3t
y=1+3t
z=-3t
d) Mot diém M thay doi trén dudng thang d thi gid tri nhd nhat cta biéu thirc 7= MA+MB 1a

N

‘ a) Pung ‘ b) Sai ‘ c) Dung ‘ d) Sai ‘
Loi giai

a) Dung

Vécto phap tuyén ctia mit phang (P) 1a n, =(1;1;-1) = %(—2;—2;2) = %;1 :

b) Sai

Vécto phap tuyén ctia mat phing (P) 1a n, = (1;1;-1).

Puong thing d co vecto chi phuong u = (1;-1;1)

Ta ¢6 nyu=1.1+1.(=1)+1.(-1) 0= n,,u khong vuéng géc. Vay dudng thang d va mat
phing (P) khong song song vdi nhau.

c) Dung

Puong thang d' vudng goc voi mat phang (P) :x+y—z+2=0 nén ta chon vécto phap tuyén
cua (P) laii=(LL-1)= %(3;3;—3) lam vécto chi phuong.

Duong thing A di qua 4(1;1;0).
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Cau 23:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+3¢
Phuong trinh tham s6 ctia dudng thing A 1a <y =1+3¢.
z=-3t
d) Sai
x=t

Phuong trinh tham s ciia dudng thang d: { y=1-1¢
z=1+t

ViMed=M(t;,1-t;1+t)

Khi do:

MA=(1-t;t;=1-t)= MA=~3+2 va MB=(~1—t;~1+t,~t) = MB=+3t"+2,
Do d6 T'=MA+MB =23 +2>22.

Suyra T, =22 khi 1=0= M =(0;1,1).

min

Trong khong gian Oxyz , cho diémA(l; 2;— 1) , duong thang d : x2—1 =Y ;rl _Z _12

va mat phang

(P):x+y+2z+1 =0.
a) A 1a duong thang di qua diém 4 va song song voi dudng thang d . Khi d6, N (3; ;- 3) la mot
diém thudc duong thiang A.
b) Goi O la giao diém cia dudong thing d va mit phang (P) Toa do cua diém O la
0(9;-6;-7)
¢) F(3;0;1)1a mot diém thudc dudng thang d va thoa man OF = J10.
d) Piém B thudc mit phiang (P) thoa min dudng thang AB vudng goc va cit dudng thang d .
Toa do diém B 1a B(0;3;-2).
Loi giai
‘ a) Sai ‘ b) Sai ‘ c¢) bung ‘ d) Pung
x-1_y+l z-2
1 -1

a) A 1a duong thing di qua diém 4(1;2;—1) va song song véi d :

Suy ra A:x—lzy—2=z+1.
2 1 -1

3;1 # 1_12 # _311 nén N (3;1;—3)1a khong thudc dudng thang A.

b) O la giao diém cta dudng thang d va mat phing (P)
Qed=Q(2t+1;t-1;,—t+2),
Qe(P)=2t+1+1-1+2(—t+2)+1=0=1=-5

= 0(-9;-67)

¢) Fed=F(2u+Lu—1l—u+2)

Vi
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Cau 24:

Cau 25:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

2
OF =10 & (2u+1Y +(u—1) +(2-u)’ =10 < 6w’ ~2u-4=0<|" 3
!

2 (7 -1 4
yiu=—,F|—=—;=|
Voru=y (3 3 3)

Voi u=1,F(3,0;1).

d) Ta goi 4B cét d tai diém M (142m;—1+m;2—-m)ed .

AM (2m;m —3;3—m), theo yéu cau bai toan 4B vudng goc d , ta c6

AMu, =0=22m+m-3+m-3=0=>m=1= AM =(2;-2;2).

Puong thing 4B di qua A4 nhan i :%W =(1;—1;1) 1a mot VTCP, ta c6 phuong trinh 4B 1a

x-1_ y-2 z+1
1 -1
Lai c6 diém Be(P) = 1+1+2—1+2(-1+0)+1=0=¢=—1. Vay B(0;3;-2).

AB:

. Goi B(1+t;2—t;—1+t)eAB

Trong khong gian Oxyz, cho duong thang A:XT_l=y—_4=%. Puong thing d di qua

M (-1;1;1) va dbi xtmg v6i A qua mit phang (Oxy).
a) A giao mit phang (Oxy) tai 4(2;4;0)
b) M6t vecto chi phuong cua d 1a i (-1;1;-1)

¢) Phuong trinh dudng thing (d): x;rl = y3—1 = Z_ll

d) d di qua diém B(0;4;2)
Loi giai
| a)Sai | b)Sai | oPing | d)Sai |
Vi A cit mat phing (Oxy) :z=0 tai A(1;4;O) nén duong thang d di qua A, M cb véc to chi
phuong 1a (2;3;-1).

Vay phuong trinh (d): x;rl - y3—1 _ Z_11

0+1 4-1 2-1
# #

= B(0;4;2)ed
2 3 -1

= . Puong thang d di qua

Trong khong gian Oxyz, cho duong thang A:Z—= "

x-1_y_ z-3
2 3
M(3;—3;4) va d6i ximg v6i A qua mat phang (Oxz) .

a) d giao mat phéng (Oxz) tai A(1;0;3)

b) Mot vecto chi phuong cua d 1a 4 (—1;1;-1)

¢) Phuong trinh dudng thing (d): x;3 = yg3 - ZI4

d) d di quadiem B(-1;3;2)
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Cau 26:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Loi giai
‘ a) Ding ‘ b) Sai ‘ ¢) Pung ‘ d) Pung
Vi A cit mt phang (Oxz):y =0 tai A(1;0;3) nén dudng thing d di qua 4, M co véc to chi
phuong 1a (2;-3;1)

Vay phuong trinh (d): x=3_ y-;3 — ZI4

-1-3 3+3 2-4
= = -
-3
Trong khong gian Oxyz, cho diém M (1;0;—1)Vé diém N (O;l;l). Puong thiang d di qua diém

Ta co: B(-1;3;2)ed

M vadiém N' véi N' 1a diém déi xtmg clia diém N qua mit phang (Oxy). Xét tinh ding sai
clia cdc ménh dé sau
a) Diem N'(0;0;-1).
b) Mot vecto chi phuong ctia duong thang d 1 u = (1;-1;0).
x=1+t¢
¢) Phuong trinh duong thang d 1a: {y=—t .
z=-1
d) Puong thang d giao v4i mit phang (P) :x+2y+z-1=0 tai diém N'.
Loi giai
‘ a) Sai ‘ b) Ping ‘ c¢) Dung ‘ d) Ping
a) Sai. Piém N'(0;1;—1)

b) Pung. Vecto chi phuong u = N'M =(1;-1;0).
¢) Dung. Puong thing d di qua diém M (1,0;—1) va c6 vtep u =(1;-1;0)
x=1+t¢
nén c6 phuong trinh la: { y=—¢ .
z=-1
d) bung.
x=1+t
Puong thang d : { y=—t giao v&i mat phang (P) :x+2y+z—-1=0 nén ta dugc:
z=-1

1+t+2(~t)-1-1=0=¢=—1. Suy ra giao diém 1a N'(0;1;-1).

Céu 27: Trong khong gian Oxyz , cho hai duong thing A xl—l = y1L2 = Z;3 va A, X+l = y+1 :%
a) Hai duong thang A, va A, song song véi nhau.
b) Puong thang A, va truc Ox chéo nhau.
¢) Puong thang A, tring v6i duong thang A, : X2 _J T 2.z ; 4 .
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Cau 28:

Cau 29:

CHUYEN PE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
d) Puong thang A, va truc Oy cit nhau.

Loi giai
| a)bing | b)Ping | Sai | d)Sai |

a) Duing. Puong thing A, va A, cing c vecto chi phuong u = (I;1;4), diém 4(1;-2;3) € A, va
A¢ A, nén A, va A, song song v6i nhau.

b) Piing. Puong thing chira truc Ox co vecto chi phuong i= (1; 0; 0), khong cung phuong voi
u. Gia st A, vatruc Ox c diém chung thi diém chung 1a M (m;0;0). D& thdy M ¢ A, . Vay
A, va truc Ox khong c6 diém chung. Do d6 A, va truc Ox chéo nhau.

¢) Sai. Diém B(-2;-2;4)e A, va BgA,

d) Sai. Gia sit A, va Oy c6 diém chung thi diém chung l1a N(O;n;O) .Déthay N ¢A,.

:X—3:y+1:Z+1’(d2):% y z—1

Trong khong gian Oxyz, cho ba duong thang: (d,) 1 5 .

x—1 y+1 z-1
d;): = = .

a) Duong thing d, va d, song song voi nhau.

b) d, vudng goc véi d, .

¢) Ba duong thang d,d,,d, cung nam trong mot mit phang.
d) C6 v s6 duong thang cat ca 3 duong thang d,, d,, d,

Loi giai
| ayPing | b)Sai | ¢)Sai | d)Ping |
a) Pung. Puong thing d, di qua diém M, =(3;—1;—1) va c6 mot vécto chi phuong la

u, =(1;-2;1). Puong thing d, c6 mdt vécto chi phuong 1a u, = (1,-2;1). Do u, =u, va M, ¢d,
nén hai duong thang d, va d, song song voi nhau.

b) Sai. Dudng thing d, c6 mét vecto chi phuong u, =(2;1;1) va u,u, #0.

¢) Sai. D& thay uT va LZ khong cung phuong. Gia st d, va d, co diém chung A4 thi

3+a —-1-2a -l+a

A(3+a;-1-2a;-1+a) (do Aed,), suyra 5

(vo nghiém), do do d, va

d, chéo nhau.
d) Ping. Goi B=mp(d,,d,)Nd, thicé v so dudng thang di qua B va citcd d,,d, .
x=1+2t x==-2t
Trong khong gian Oxyz, cho hai duong thang d:{ y=2-2¢ va d':{y=-5+3¢".
z=t z=4+t
x=5 y+2 z-2
-2 2 -1

a) Duong thang d va A: song song voi nhau.
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Cau 30:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
b) d va d' chéo nhau.
¢) d va d' vudng goc.
x=14+2mt
d) Vi moi gia tri khac 0 coatham s m thi d va A': y=2-2mt song song.
z=mt
Loi giai
| a)Sai | b)Pung | ¢)Sai | d)Sai |

a) Sai. Hai duong nay trung nhau vi ¢é cung vecto chi phuong u= (2; —2;1) va cung di qua

M(S;—2;2).

b) Diing. Ta thdy hai vecto chi phuong cta hai dudng thang nay 1a u =(2;-2;1), u'=(-2;3;1)

1+2¢t=-2¢'
khong cung phuong va hé {2 —2¢=-5+3¢' vo nghiém.
t=4+t'

¢) Sai. Vi uu'#0.
d) Sai. Vikhido 4 va A' trung nhau.

Trong khong gian Oxyz , cho duong thing d : xl—l P _22 _Z-

1a duong thang di qua diém A4 va c6 vecto chi phuong v =(a;1;2).

3 va diém A(1;0;-1). Goi d,

a) Puong thang d, va truc Ox chéo nhau.

b) Khi =0 thi d, L d,.

¢) Puong thang d, va d, citnhau khi va chikhi a=0.
d) Véi a #0 thi d, va d, chéo nhau.

Loi giai
‘ a) Sai ‘ b) Ding ‘ c¢) Dung ‘ d) Ping

a) Sai. Vi i=(1;0;0) va v=(a;1;2) khong cing phuong véi moi a va néu d, c6 diém chung
v6i Ox thi d,  (Oxz), ma diéu nay khong thé xay rado v.j=1#0

b) Ping. d, nhan u = (1;—2;1) lam vecto chi phuong va d, nhén v= (a;1;2) lam vecto chi
phuong

nén uv=0<a=0.
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Cau 31:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+t¢
¢) Ping. Phuong trinh tham s ctia dwdng thang d, 1a: { y = 2 —2¢. Phuong trinh tham sb duong
z=3+¢

x=1+at'
thing d, qua diém A4 va ¢6 vecto chi phuong v = (;1;2) la d,:{y=0+¢
z=—1+2¢
l+t=1+at'
Puong thang d, cit duong thang d, khi va chi khi hé phuong trinh < 2—-2¢=0+¢ c6 diing mot
3+t=—-1+2¢
nghiém.
l+t=1+at t—at'=0 t=0 t=0
Taco: <2-2t=0+1 <-2t-t'=-2<=t'=2 &<t'=2-Vay a=0.
3+t=-1+2¢ t—2t'=-4 0-a2=0 a=0
d) Ping. Vi u va v khong cing phuong v6i moi a, ddng thoi hai dudng thing chi c6 diém
chung khi a =0
Trong khong gian cho miat phing (P ) :X+2y+mz+1=0 va duong thing

(d):x—lzy—2:z+2‘
2 4 2

a. Khi m =1 thi dudng thing (d) song song voi (P)

b. Khi m =3 thi duong thang (d) cét (P) tai mot diém.

c. Khi m =3 thi duong thiang (d ) cit (P) tai mot diém nam trén mit phang (Oxy) :
d.Khi m = —% thi duong thing (d) song song vai (P) Khi d6 a+b=6.

Loi giai

‘ a) Sai ‘ b) Ping ‘ ¢) Sai ‘ d) bung ‘

Mit phang (P) c6 mot vecto phap tuyén n= (I;Z;m), duong thang (d ) c6 mot vecto chi
phuong 13 u = (1;2;1).

a. Khi m =1 thi mat phang (P) 6 mot vecto phap tuyén 7 = (1;2;1). Ta thiy U VA n cung
phuong nén (d) 1 (P) .

b. Khi m =3 thi mit phing (P) c6 mot vecto phép tuyén n = (1; 2;3) . Ta thay un =16 nén

duong thang (d ) cit (P) tai mot diém.
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Cau 32:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

X+2y+3z+1=0
c.Khim=3thimétphéng(P):x+2y+3z+1=0.Giéihé x—1 y-2 z+2 taduogc
2 4 2
nghiém (x;y;z) = (1;2;—2), do do (d) cat (P) tai mot diém M = (1;2; —2), diém nay khong

nam trén mp (Oxy).

d. Puong thang (d) song song voi (P) —un=0&5+m=0< m=-5. Thitlai ta thiy
khi m =35 thi diém M(I;Z;—Z) € (d) nhung M ¢ (P) nén (d) song song voi (P) Vay ta
coa=5b=1vaa+b=6.

Trong khong gian Oxyz, cho mit phing (P):4x+4y+mzz—8:O va duong thang

X y z-m
d)i—=—= .
() 2 -1 -1

a. Duong thing (d) c6 mét vecto chi phuong la u = (2;~1;—1) va di qua diém M (0;0;m).
b. Mit phang (P) c6 mot vecto phap tuyén 1a n= (2;2;m) .

c. Khi m =0 thi dudng thing (d ) cit va vudng goc v6i mat phang (P) tai mot diém.

d. Khi m = —% thi duong thang (d) song song vai (P) Khi d6 a’ +b* =5.

Loi giai

‘ a) Ding ‘ b) Sai ‘ ¢) Pung ‘ d) Pung ‘

Mit phing (P) c6 mot vecto phap tuyén n= (4; 4;m2) , duong thang (d ) c6 mot vecto chi

phuong 1a u = (2;-1;-1).
a. Puong thang (d) ¢6 mdt vecto chi phuong 1a u = (2;—1;—1) va di qua diém M(O;O;m).
b. Mit phang (P) c6 mot vecto phap tuyén 1a n= (4;4;m2) :

¢. Khi =0 thi mit phing (P) c6 mot vecto phap tuyén n = (4;4;0). Ta thdy u.n =4 va hai
vecto m;u khong cing phuong nén dudng thing (d ) cét (P) tai mot diém nhung (d ) va (P)
khong vudng goc.

d. Pudng thing (d) song song (P) < un=0=>4-m’ =0 < m=£2. Xét diém
Me(P)=>m’=8< m=2.Dodé m=2 thi (d) nim trén(P). Vay m =-2 thi (d)

song song vGi (P) Tadugc a=2;b=1va a’ +b* =5.
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Cau 33: Trong khong gian Oxyz , cho duong thang d : xl—l =2z _13 =z ; 2 .
a) Diém M(1;3;2)n2°1m trén dudng thang d .
b) Mot VTCP ciia d 1a u(1;3;2)
x=1+t¢

¢) Puong thang d song song voi duong thaing A:<y=3—¢ .

z=2+2t
x =-3¢
d) Duong thang d va duong thangd':{ y =1 la hai duong chéo nhau.
z=—-1-3¢
Loi giai
| a)ybing | b)Sai | ¢oSai | d)Ping

a) Toa do diém M (1;3; 2) thoa min phuong trinh d — Ménh dé diing.
b) VTCP cia d 1a khong 1a;(1;3;2) .— Ménh dé sai.
x=1+t¢
¢) Puong thang d song song voi duong thang A:<y=3—¢ .
z=2+2t
x=1+¢
d:x—lzy—322—2c> y=3—¢
2 z=2+421

1+t =1+t
Xét hé phuong trinh <3 —¢'=3—¢  hé c6 v6 sd nghiém nén d = A — Ménh dé sai.

242t'=2+2¢
x=-3t
d) Puong thang d va duong thangd':{ y =1 1a hai dudong chéo nhau.
z=—-1-3¢

d di qua diém M (1;3;2),c6 VTCP u(1;-1;2), d'di qua N(0;0;—1),c6 VICP o'(=3;1;-1).

Ta co [;,L?]Z\TV =21#0nén dvad' chéonhau— Ménh dé diing.

x+4 y-5 z+2

Cau 34: Trong khong gian Oxyz , cho duong thang d : 2 "

a) Piém M (3;—4;1) nam trén dudng thang d .
b) Mot VICP cita d 1a u(-3;4;-1)
x=-4+3t
¢) Puong thang d song song voi duon thaing A:< y=5—4¢ .
z=-2+t
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Cau 35:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

1 _y+l_z-2

d) Puong thang A song song v4i d va cit ca hai duong thang d, : x3 . 5 va

a’z:)hL2 :y_—3:£ c6 phuong trinh 1a A:er4:erl :Z+1.
2 4 1 3 -4 1
Loi giai
‘ a) Sai ‘ b) Ping ‘ ¢) Sai ‘ d) bung

a) Toa do diém M (3; —4;1) khong théa min phuong trinh d . — Ménh dé sai.
b) Ta c6 u(~3;4;—1) =—(3;—4;1) > Ménh d& diing.
¢) Puong thing d trung véi duong thing A . — Ménh d¢ sai.

d) Puong thang A song song véi d va cat ca hai dudng thang d]:x3_l=y;_1=Z;2 va
dz:_x+2=y__3=5 ¢ phuong trinh la A:x+4=y+1=z+l-
2 41 30 41

Goi M, N la giao diém cua A va d,,d, .
X, =143t |x, =-2+2¢
Khi d6 M, N thudc d,,d, nén {y,, =—1+¢,y, =3+4¢" .
Zy =242t |z, =t'
Vector chi phuong cia A 1a MN = (—3 +2t'-3t;4+4¢'-t;-2+1'- 2t)
x+4 y-5 z+2 . 34+2t'-3t 4+4t'-t 2+t'-2t
= = ncn = =
—4 1 3 —4 1

A song song véi d :

Giai hé ta duoc t'=-1;1 = —%. Vay N(—4;—1;—1),M(—3;_%;_§J

x+4 y+1 z+1

Viy A — Ménh d¢ ding.

4
Trong khong gian Oxyz , cho M (2;1; 0) va duong thing d : xT—l = yTH = il
a) Diém M (1;—l;l)n§m trén dudng thang d .
b) Mot VTCP cia d 1a u(2;1;-1)

x=1+2¢

¢) Puong thang d song song véi duon thing A:q y=—1+¢.
z=—t

d) Goi A 1a dudng thang di qua M, cat va vudng goc véi d thi phuong trinh duong thang Ala

x=2+t
y=1-4¢
z=-2t
Loi giai
‘ a) Sai ‘ b) Ping ‘ ¢) Sai ‘ d) bung

a) Toa do diém M (1; —1;1) khong théa min phuong trinh d . — Ménh dé sai.
b) Mot VTCP ctia d 1a u(2;1;—1) — Ménh dé diing.

Page 27

Swu tam va bién soan



Cau 36:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

¢) Puong thang d trung véi duong thang A . — Ménh d¢ sai.
d) Goi A 1a duong thang di qua M, cit va vudng goc v6i d thi phuong trinh dudng thang Ala

x=2+t
y=1-4t
z=-2¢t
x=1+2t
PTTScuadlay=-1+¢.
z=—t

Goi H 1a hinh chiéu vudng goc clia M 1én d, dudng thang A can tim la duong thing MH.
Vi H thude d nén H (1+26;—1+6;~t)suy ra MH = (2t —1;-2+1;,~1) .
. o, .- N e 2 ,— (1 -4 2
Vi MH 1 d vadc61VTCPla u=(2;1;-1)nén MHu=0 < t:§. Do do MH = g;?;?
xX=2+t
Vay PTTS clia A 1a: { y =1—4¢.—> Ménh d ding.
z=-2t

Trong hé toa @6 Oxyz , cho dudng thangd : al 1_1 = y_—13 =2 ; 2 .
a) Diém M(1;3;—2) nam trén duong thang d .
b) Mot VTCP ctia d 1a u(~1;1;-2).
x=1+t¢
¢) Puong thang d song song voi duon thang A:q y=3—1¢ .
z=24+2t
x=-3t
d) Phuong trinh duong vudéng goc chung cia dva dudng thing d,qy=t la
z=—1-3¢

x-2 y-2 z—4
1 -3 2
Loi gii
‘ a) Sai ‘ b) Piling ‘ ¢) Sai ‘ d) Pung ‘
a) Toa do diém M (1;3; —2) khong thoa man phwong trinhd . — Ménh dé sai.

b) ﬁ(—l; I; - 2) A = (1;—1;2) 1a mot VTCP cua dudng thangd — Ménh dé Ping.
x=1+t¢

¢) Puong thang d tring v6i duong thang A:4 y =3—¢ .— Ménh dé sai.
z=2+2t

Page 28

Swu tam va bién soan



Cau 37:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

x=-3t
d) Phuong trinh dudng vudng goc chung cta d va duong thing d,qy=t la
z=—-1-3¢

x-2 y-2 z-4
1 -3 -2
Goi: And, =M (1+1";3-1";2+2t"), And, = N(-3t;¢;—1-31)

= MN =(=3t—1-1";t=3+1";-3-3t-2¢").
d,,d, lan lugt c6 2 vecto chi phuong la Z:(l;—1;2),12:(—3;1;—3).

MNu, =0 {—6t'—10t:4 {t'zl
=

=
VN 1 10¢'+19¢=-9 t=-1

Vi A la duong vudng goc chung cua d,;d, nén
MNu, =0

= M (2;2;4),N(3;-1;2),MN =(1;-3;-2).

Vay phuong trinh A XIZ =7 _32 =Z _24 .— Ménh d ding.

7 13- 4
Trong khong gian Oxyz , cho duong thang d : x;_ = 3 2y = Z; .

a) Duong thang d qua diém M (1;2;0).
b) Pudng thing d c6 mot vecto chi phuong v=(1;2;2).
x=-2+t
¢) Duong thing d ¢6 phuong trinh thamsé { y=5-2¢ (teR).
z=—6+2t
x=2 y+3 z-2
-6 6

d) Puong thing d song song v6i dudng thiang A:

Loi gidi
| a)Sai | b)Sai | oPing | d)Sai |

a) sai vi:

. 1+1 3-2
Thay M(I;Z;O) vao duong thang d , ta co %7&7 :>M(1;2;0)€:‘d.

x+1 _ 3-y _ z+4 duoc viét lai d:x+1 _ y=3 _ z+4
2 2 1 -2
mot vecto chi phuong U= (l; —2;2). D@ thay u,v khong cung phuong.

b) sai vi d: do d6 duong thang d ¢6

x+1 y-3 z+4

¢) ding vi d: 5 c6 mot vecto chi phuong U= (1;—2;2) va di qua diém
x=-2+t

N(-2;5;-6) suy ra phuong trinh thams6 { y=5-2¢ (teR).
z=—6+2t

+1 y-3 z+4

d) sai vi duong thang d : xl 5 c6 mot vecto chi phuong u =(1;-2;2) va di qua

diem A(-1;3;-4).
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Cau 38:

Cau 39:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Puong thing A c¢6 vecto chi phuong v =(3;-6;6)=-3u.

Thay toa d diém N (—2;5,—6) vao phuong trinh cia A, ta dugce
2-2 543 —6-2
3 -6 6

Vay d =A.

phuong trinh nghiém ding, suyra 4 € A.

x=1+2t
Trong khong gian Oxyz, cho dudng thang (d):{y=-2+3¢.
z=4—t¢
a) Vecto u =(2;3;-1) 1a mét vecto chi phuong ciia duong thing (d) .
b) Vecto uT = (—4; —6; 2) 1a mot vecto chi phuong ctia dudng thang (d ) .
¢) Puong thang (d) cat mit phang (Oxy) tai diém A(9;10;O) )

x—1 y+2 z+4
2 3 -1

d) Phuong trinh chinh tic cua duong thing (d ) la:

Loi giai
| a)ybing | b)Ping | obPing | d)Sai |
a) dung: tir phuong trinh (d) taco u= (2;3;—1) la mot vecto chi phuong ctia (d) .

b): dung: LTI:(—4;—6;2):—2(2;3;—1):—2& nén u, ciing la mot vecto chi phuong cia (d).
¢) dang: (Oxy):z=0, tir phuong trinh cia (d) ta c6 4—¢=0<> =4, thay vio (d) ta duoc
A(9;10;0).

d) sai: tir phuong trinh tham sé cia (d ) ta suy ra phuong trinh chinh tic cia (d ) la
x-1_ y+2 z-4

2 3 -1
x=3+4¢
Trong khong gian Oxyz , cho dudng thang d:{y=-1-2¢ (teR).
z=-2+3t

a) Diém M (7;-3;—1) thudc duong thang d .
b) Biém N (-1;1;-5) thudc duong thang d .
¢) Puong thang d nhan i =(4;-2;3) 1a mdt vecto chi phuong.
d) Duong thang d nhan v =(-4;2;-3) la mot vecto chi phuong.
Loi giai
| a)Sai | b)Ping | c¢)Ping | d)Ping
a) sai vi thay M(7;—3;—1) vao dudng thing d , ta c6
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7=3+4t t=1
B=—1-2t=11=1 = M(7;-3;-1) ed.
“l=-2+3t | 1

3

b) dang vi thay N (—1;1;—5) vao duong thang d , ta co
—1=3+4¢ t=-1
1=-1-2t = t=—1:>M(7;—3;—1)ed.
—5=-2+3t t=-1

x=3+4¢
¢) ding vi mot vecto chi phuong clia duong thang d:1y=-1-2¢ (teR)1a 4 =(4-23).
z=-2+3¢

d) dung vi v=(-4;2;-3)=-u nén v ciing la mot vecto chi phuong cia d .

x=2-5¢
Ciau 40: Trong khong gian Oxyz , cho duong thang d :4 y = 2t (teR).

z=-3
a) Diém M (2;2;-3) thugc dudng thing d .
b) Khi ¢ = -2 duong thang d di qua diém 4 co toa do (12;—4;-3).
¢) Puong thang d nhan i =(-5;2;0) 1a mot vecto chi phuong.
d) Piém N (7;-2;3) khong nam trén dudng thing d .

Loi giai
| a)Sai | b)Pung | c¢)Ping | d)Ping |
a) sai vi:
2=2-5¢
Thay M (2;2;-3) vao duong thang d ,tacod {2=2¢t = {t =0 =M (2;2;-3)¢d.
—3=-3 B
b) dang vi:

Khi thay ¢ =-2 vao phuong trinh tham s cua d , ta duoc:
x=2-5(-2)=12
y=2.(-2)=—4 Vvay A(12;,-4;,-3)ed
z=-3
¢) ding vi tir phuong trinh tham s6 ta ¢6 v=(-5;2;0) 1a mot vecto chi phuong cia d va

v=(5-2;0)=—(=52;0) do d6 & =(—5;2;0)cling 1a mdt vecto chi phuong cta duong thing d

d) dang vi duong thing d ludn di qua diém c6 cao d6 bang —3, ta co zy=3=>Ngd
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Cau41: Trong khong gian Oxyz, cho dudong thing d 2

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

-1 y+2 z-4

va duodneg thin
2 3 1 & tang

x+l y _z+ 2
2 -1 -1
a) Dudng thing d qua diém M (1;-2;4) va c6 mot vecto chi phuong u= (2:3;1).
b) Puong thang A qua diém N (-5;2;-2) va c6 mot vecto chi phuong v= (2;-1;-1).
x=1+2t
¢) Dudng thing d c6 phuong trinh tham s6 ¢ y =—2+3¢ (¢ € R) va duong thang A c6 phuong

z=4+t
x=—1+2¢
trinh tham s6 { y = —¢' (#'eR).
z==-2-t

d) Puong thang d va dudng thing A vudng gbc va cit nhau.
Loi giai
‘ a) Ding ‘ b) Sai ‘ ¢) Pung ‘ d) Sai ‘
a) dung vi dua vao phuong trinh chinh tic ta thiy duong thang d qua diém M (1; -2; 4) va co

mdt vecto chi phuong u =(2;3;1).
-5+1 2 242

b) sai vi: 5 =—1¢ " do d6 diém N khong thudc dudng thiang A .
{ 5 4 x=1+2¢
— + —_
c)dﬁngvi‘a‘rphucmgtrinhal:x2 :y3 =Zl =t suyra{y=-2+3t (teR)
z=4+t¢
: 5 x=-1+2¢
+ +
Va tir phuong trinh A:XT=11=Z1 =t suyra {y=—t (f'eR)
z=-2-t

d) sai vi

Puong thing d c6 mot vecto chi phuong u =(2;3;1) va duong thing A ¢6 mot vecto chi
phuong v=(2;-1;-1)
Tacod uv=22+3.(-1)+1.(-1)=0 dod6 d LA.

1+2t=-1+2¢
Goi A 1a giao diém (néu c6) ctia d va A, toadd 4 la nghiém hé phwong trinh { -2+ 3¢ = —¢'
44+t=-2-1
2t-2t'=-2 (1)
& 3+1'=2 (2)
t+t'=-6 (3)
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Cau 42:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

3 .
Khi @6 t+1t' = 5 khong thdéa man (3) Vay hai duong thang d va A vudng goc nhung khong
cit nhau.

. 1 3- 4
Trong khong gian Oxyz , cho duong thang d : x? = 2y = Z; .

a) Duong thang d qua diém M (1;2;0).
b) Pudng thing d c6 mot vecto chi phuong v = (1;2;2).
xX=-2+t
¢) Duong thang d ¢6 phuong trinh thamsé 1 y=5-2¢ (teR).
z=—-6+2¢
x=2 y+3 z-2
-6 6

d) Puong thing d song song v&i dudng thiang A:

Loi gii
| a)Sai | b)Sai | oPing | d)Sai |

a) sai vi:
o 1+l 3-2
Thay M(I;Z;O) vao duong thang d , ta co TiT :>M(1;2;0)95d-

1 3- 4
b)saivid:x;— :3 y_Z%

duoc viét lai g xtl_y=3_z+4
2 2 1 -2

mot vecto chi phuong u = (1;-2;2) . D& thdy u,v khéng cing phuong.

do d6 duong thang d c6

x+1 y-3 z+4

¢) ding vi d: c6 mot vecto chi phuong u=(1;-2;2) va di qua diém

-2
xX=-2+t
N(=2;5;-6) suy ra phuong trinh thams6 < y=5-2¢ (teR).
z=—6+2¢

+1 y-3 z+4

d) sai vi duong thing d : xl 5 c6 mdt vecto chi phuong u =(1;-2;2) va di qua

diém A(-1;3;-4).
Puong thing A ¢6 vecto chi phuong v =(3;-6;6) = —3u.

Thay toa do diém N (—2;5; —6) vao phuong trinh cua A, ta dugc
-2-2 5+3 -6-2

3 -6
Vay d =A.

phuong trinh nghi¢m ding, suyra 4€ A.
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+2¢

Cau 43: Trong khéng gian Oxyz , cho diém A4(1;—1;2) va duong thing d: {y=2—t (teR).

Cau 44:

z=—1+t¢

a) biém M(1;2;—1) thudc duong théng d.

b) Dudng thing d c6 mot vecto chi phuong u = (2;-151).

¢) Puong thang A di qua diém 4 va song song voi duong thang d 1a: al

+1 y-1 z+2
-1 1

d) Hinh chiéu vudng goc cia diém 4 1én duong thang d 1a: H (3;1;0).

Loi gidi
| a)yPing | b)Ping | ¢)Sai | d)DPing |

a) dung: Thay toa do diém M (1 ;25— 1) vao phuong trinh duong thang d ta dugc:

1=

1+2¢ t=0

2=2-1t <=0=>M(1;2;-1)ed.
—1l=—1+1¢ t=0

b) diing: Dudng thing d c6 mot vecto chi phuong u = (2;-1;1).

¢) sai: Puong thing A qua 4 va song song v&i duong thang d nén c6 mét vecto chi phuong

LTA —u= (2 ;= 1;1) . Suy ra phuong trinh dudng thang A:

x—1 y+1 z-2
-1 1

d) dang: H 13 hinh chiéu vuong goc cia 4 1én d = H € d nén H(1+2t;2—t;—1+t).

Taco: AH =(2t;3—t;-3+1), AH Ld = AHu=0<2.2t-1.(3-1)+1.(-3+1)=0 =1,
Vay H(3;1;0).

Trong khong gian Oxyz , cho diém M (1;1;— 2) va duong thang A: xl

-1 y-2 z+2
2 -1

a) biém N(—l;—2;2) thudc dudng thang A.

b) Dudng thing di qua M, N c¢6 mét vecto chi phuong la: u = (2;3;-4).

¢) Puong thing d di qua diém M va song song v6i duong thang A la:

x—=1 y-1 z+2
2 -1

. . , 1
d) Hinh chiéu vudng goc ctia diém M 1én dudng thang A 1a: H(a ;b;c) ,khidé a+b+c= 3

Loi gii
| a)Sai | b)Ping | obing | d)Sai |

a) sai: Thay toa do diém N (—1;—2;2) vao phuong trinh duong thing A ta duoc:

-1-1 -2-2 242
= *

= NgA.

1

2 -1

b) dung: Ta co: W:(—2;—3;4) =—(2;3;—4). Puong thang qua M, N c¢b6 mdt vecto chi

phuong u =(2;3;-4).
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Cau 45:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
¢) ding: Puong thiang d qua M va song song voi duong thang A nén c6 mét vecto chi phuong
— — . -1 -1 +2
u, =u, =(1;2;—1). Suy ra phuong trinh dudng thang d : xl = y2 =Z -

d) sai: H 14 hinh chiéu vudng goc cia M 1én A. Phuong trinh tham s6 ciia duong thang A 1a:

x=1+t¢
y=2+2t(teR).Ma He A= H(1+1;2+2t;-2~1).
z=-2—-t

Ta co: MH =(t;1+2t;-1), MHLd:ﬁ.&:0<:>1.t+2.(1+2t)—1.(—t):0<:>t:_?l.
Do d6 H(g,i,_—sj
37373

1
Vay a+b+c:§_

x=2+t

Trong khong gian Oxyz , cho dudng thing d: <y =t (t € R) va diém A(1;0;2) )
z=-2+t

a) Diém B (2;1;— 1) khong thudc duong thing d .

b) Dudng thing d c6 mot vecto chi phuong u = (1;051).

¢) Puong thing A di qua diém A(I;O;Z) , dong thoi vudng goc va cat duong thang d 1a

x+1 Yy _z+ 2
2 1 37
d M (a ;b; c) 1a mot diém nam trén duong thang d va cach diém 4 mot khoang c6 do dai bang

J26 . Khi >0 thi a+b+c=3.

Loi giai
| ayPing | b)Sai | ¢)Sai | d)Sai |
a) dang: Thay toa d6 diém B (1;2;—1) vao phuong trinh duong thing d ta duoc:
2=2+t t=0
=1 o1t=1=B(1;2;-1)ed.
—1=-2+1 t=1

b) sai: Puong thang d c6 mot vecto chi phuong ﬁz(l;l;l).
¢) sai: Goi H=d A= Hed nén H(2+t;t;-2+t). Ta co: E=(1+t;t;—4+t) 1a mot

vecto chi phuong cua duong thang A. Ma Ald=AHu=0

o1 (1+0)+14+1.(=4+1) =0 1 =1= AH =(2;1;-3) . Suy ra A: XT_lz%z 2_32.

d) sai: Taco M ed:>M(2+t;t;—2+t) nén m:(l+t;t;—4+t).
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Cau 46:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

AM =26 & J(1+1) +2 +(~4+1) =26 <3 ~6:-9=0=>1=—1 hoje £=3 ma b>0

=1>0.Vay M(5;3;1)=a+b+c=9.

Trong khong gian Oxyz , cho hai diém M (3;0;2) , N(2;2025;2026) va duong thang d co
-1 y-2024 z-2024
1 2
a)Diém M va N cung thudc dudng thang d .
b) Dudng thing d c6 mot vecto chi phuong a = (1;2024;2024).
Y

phuong trinh chinh tic 1a: al

¢) Puong thang d' di qua diém M va N c6 phuong trinh la: " 3 % = Z;Z )
x=3-¢
d) Duong thang qua M , dong thoi vudng goe va cit d c6 phuong trinh la: < y=¢  (1eR).
z=2
Loi giai
| a)Sai | b)Sai | ¢)Sai | d)Ping

a) sai: Thay toa d6 diém M (3;0;2) vao phuong trinh duong thing d ta dugc:
3-1 0-2024 2-2024
# #
1 1
2-1 2025-2024 2026-2024 N
1 2
b) sai: Puong thing d c6 mot vecto chi phuong Z = (1;1;2) . D& thay Z/T(; ,a khong cung phuong.

= M ¢d . Thay toa d6 diém N vao phuong trinh dudng thang d ta

Ned.

duoc:

¢) sai: Ta co: MN = (—1;2025;2024) . Dudng thang d' qua M , N nén c6 mdt vecto chi phuong
u, =(~1;2025;20224).

\ \ 2 ' x-=3 Yy z—2
Suy ra phuong trinh duong thang d' : T2 20
x=1+t
d) dung: Phuong trinh tham s6 ctia dudng thang d 1a: {y=2024+¢ (teR).
z=2024+2t

Goi A 1a duong thing qua M , ddng thoi vudng goc va cit dudng thang d .
Goi H=d A= H ed nén H(1+1;2024+1;2024+21).

Ta co: MH =(t-2;2024+1;2022+2¢), MH Ld= MHu, =0.
<:>1.(t—2)+1.(2024+t)+2.(2022+2t)=0<:>t:lOII:W:(—IOB;IOIS;O).
Chon LTA = (—1;1;0) 1a mot vecto chi phuong cta dudng thing A nén phuong trinh tham sé cta

x=3-¢
dudng thing A la: Sy =t (teR).
z=2
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Cau 47:

Cau 48:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

x+4 y+3 z-3
-2 -3 1

a) Puong thang A song song véi duong thang d c6 mdt vécto chi phuong 1a: ;:: = (4;— 2;4) .

Trong khong gian Oxyz, cho diém A(l;2;3) va duong thing d:

b) Puong thang A di qua diém 4 va song song v&i dudng thiang d c¢6 phuong trinh la:
x=1+2¢
y=2+3t (teR).
z=3—t

¢) biém K (3;5;2) thudc vao duong thang A di qua diém A4 va song song v6i dudng thiang d.

d) Puong thing A di qua diém 4 va song song voi duong thang d c6 phuong trinh 1a:

x—1 y-2 z-3
2 3 -1
Loi giai
| a)Sai | b)Ping | o) DPing | d)DPing |
Pudng thing d c6 mot vécto chi phuong u, = (-2;-3;1).

Puong thing A di qua 4 va song song voi d nhan uj = (—2;—3;1) lam mat vécto chi phuong,

nén duong thang A c6 phuong trinh 1a:

x=1-2t x=1+2¢

y=2-3t (teR)hodc {y=2+3¢ (t€R) hodc x—l:y—2:z—3.
z=3+t z=3—-t¢ 3 -1
Khi do6 ta co

a): Sai vi mot vecto chi phuong cia A 1a u = (-2;-3:1).
x=1+2¢

b): Pling vi duong thang A c6 phuong trinh: { y=2+3¢(1€R).
z=3-t

¢): Ping vi thay toa do diém K (3;5;2) vao phuong trinh duong thang A thoa mn.

: -1 -2 z-3
d): Ding vi dudng thing A ¢ phuong trinh: x2 = y3 =z =

. . -1 +1 z-3
Trong khong gian Oxyz, cho diém A(4;—1;3) va duong thang d : x2 =2 " =Z .
a) Hinh chiéu vuong goc ciia 4 xubng duong thiang d c6 toa do 1a: H (3;—2; 4).
b) Goi H 1 hinh chiéu vudng goc cia 4 xudng duong thang d khi do: AH = J29.
¢) Diém dbi ximg v6i diém 4 qua duong thang d co toa d6 la: M (2;-3;5).
d) Goi M la diém dbi xtmg véi diém 4 qua duong thing d khi d6: OM =+/30 véi O la gbe
toa do.
Loi giai

‘ a) Pung ‘ b) Sai ‘ c¢) Dung ‘ d) Sai ‘

Goi H 1a hinh chiéu ctia 4 1én dudng thang d ta cé H (1+21;-1-1;3+1).

= AH =(-3+2t;~1; 1)
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Cau 49:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

d ¢6 mdt vecto chi phuong u = (2;-151).
Tacd: AH Lu < AHu=0 ©2(3+2)+t+t=01=1= H(3;-2;4).
* Goi M 1a diém d6i xting ctia 4 qua d thi M 1a diém dbi xtmg cua 4 qua H
Xy =2x,—x,=2
=V =2y — Y, =3 :>M(2;_3;5)~
Zy=2z,—2z,=5
Khi d6 ta co
a): Ping vi hinh chiéu vuong goc ciia 4 xudng duong thang d cé toa do la:
H(3;-2;4).
b): Sai vi hinh chiéu vuéng goc ciia 4 xubng duong thiang d c6 toa do 1a:
H(3;-2;4) = 4H =(1;1;1) = AH =+/3.
¢): Pung vi diém dbi xtmg voi diém 4 qua dudng thiang d c6 toa do 1a:
M(2;-3;5).
d): Sai vi diém ddi xtmg véi diém A qua dudng thang d c6 toa do 1a:
M (2;-3;5) = OM =(2;-3;5)= OM =+/38..

. , -1 y-2 z-3
Trong khong gian Oxyz, cho diém M (1;0;1) va duong thang d : xl YLz

.Gol A
1a duong thang di qua M , vudng goc véi d va cat Oz .
a) Mot vecto chi phuong cua A 1a u= (—3;0;1).

x=1-3¢
b) Puong thing A c¢6 phuong trinh { y=0  (1€R).
z=1+t

, -1
¢) Duong thing A c6 phuong trinh o y= B

d) Puong thang A di qua diém K (4;-1;0).

| a)bing | b)Ping | Sai | d)Sai |
Goi N=AN0Oz= N e€0z= N(0;0;¢).

A diqua M va N nén A c6 1 vecto chi phuong la: ]\TN=(—1;O;C—1).

d c6 1 vecto chi phuong u =(1;2;3).
A vudng goc véi d @ﬁ.m:0@1.(—1)+2.0+3(c—1)=0<:>c:§.

Suyra A ¢6 1 vecto chi phuong u, :3W:(—3;0;1).
x=1-3¢

Vay A cophuong trinh 1y =0  (teR).
z=1+t¢

Khi do6 ta co
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Cau 50:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

a): Pling vi mot vecto chi phuong ciia A 1a u = (-3;0:1).
x=1-3¢
b): Piing vi duong thang A ¢6 phuong trinh { y=0  (f€R).
z=1+t¢
¢): Sai vi dudng thang A khong ton tai phuong trinh chinh tic do U= (—3;0; l).
d): Sai vi thay toa d6 diém K (4;—1;0) vao phuong trinh duong thing A khong thoa man.

Trong khong gian Oxyz, cho diém A(-1;0;4) va dudng thing d c6 phuong trinh
x+1 z—1 , ,
. % = Goi A 1a duong thang di qua 4, vudng goc va cit d .

a) Mot vecto chi phuong ctia A 1a (1;1;-1).
b) Puong thang A di qua diém 4(2;3;1).
x+1 y z-4

¢) Puong thing A c6 phwong trinh R

x=1+¢

d) Puong thang A c6 phuong trinh { y =1 (teR).

z=—4—t
Loi gidi
| a)ybing | b)Ping | obing | d)Sai |
x=—1+t

Phuong trinh tham s6 cta dudng thang d :{ y =1¢ (teR).
z=1+2t

Goi M =d A= M (-1+1;1;1+2t).

Khi d6 AM =(t;¢; 2¢~3) 1a mdt VTCP cuia dudng thing A.

Theo dé bai A L d < AMu, =0 < 1t+10+2(2t-3)=0 & t=1= AM =(1;1; -1).
Phuong trinh duong thing A qua A(~1; 054) va c6 mot VICP AM =(1;1; 1) la:

x=-1+t
xT-H:%:Z__“ hodc A:qy=t (teR).

z=4-t
Khi doé ta co

a): Pung vi mdt vecto chi phuong ciia A 1a (1;1;— 1) .
b): Diling vi thay toa d6 diém 4(2;3;1) vao phuong trinh dudng thang A thod man.
x+l y z-4

¢): Puing vi duong thang A c¢6 phuong trinh BE = T =

x=-1+t¢

d): Sai vi duong thang A c¢6 phuong trinh: { y =1¢ (teR).
z=4—t¢
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Cau 51:

Cau 52:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x=2-2t x=6+2t
Trong khong gian Oxyz, cho hai dudng thang d:{y=3-2¢ va d':{y=3+2¢".
z=1-3¢ z=T74+9¢
a) Puong thang d di qua diém 4(2;3;1).
b) Puong thang d' di qua diém B(6;3;7).
¢) Hai duong thang d va d' cét nhau.
. . 35
d) Cosin goc gitta hai dudng thing d va d’ ban :
) goc g g thang & Ts13
Loi giai
| ayPing | b)Ping | ¢)Sai | d)Ping |
x=2
a) dung: Khi #=0 thi { y =3 nén duong thang d di qua diém A(2;3;1).
z=1
x=6
b) ding: Khi =0 thi { y =3 nén dudng thing d' di qua diém B(6; 3;7).
z=T7

¢) sai:
d di quadiém A4(2;3;1), c6 viep a=(-2;-2; -3).
d' di qua diém B(6;3;7),cé vtep 52(2;2;9).
Taco: | a,b|=(~12;12;0); 4B =(4;0;6) =|a,b | AB=-48+0nén d va d’ chéo nhau.

et con(d-a) 2L _ 38
d) dung. COS(d,d ): |Zl| |l_),| —W
A : : . 2 x-1 y-7 z-3 .
Trong khong gian Oxyz, cho hai duong thang d: = = va

x—6 y+1 z+2
3 =2 1
a) Puong thing d c6 vtep u =(2;1;4).

d':

b) Puong thang d' c6 vtep u' =(3;2;1).
¢) Hai duong thang d va d' vudng goc véi nhau.
d) Hai duong thang d va d' cit nhau.
Loi giai
| ayPing | b)Sai | ¢)Sai | d)Ping
a) dung: Duong thang d c6 vtep u =(2;1;4).

b) sai: Puong thing d’ ¢6 vtep u'=(3;-2;1).
¢) sai: uu' =80 nén hai duong thing d va d’ khéng vudng goc vé6i nhau.
d) dang:

d c6 VICP u=(2;1;4)vadi qua M(1;7;3).
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Cau 53:

Cau 54:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
d'c6 VICP o' =(3;-2;1)vadiqua M'(6;-1;-2).
MM’ =(5;-8;-5)va |, | =(9;10;-7) 0.
Ta co: [; J]W =5.9+(=8).10+(=5).(=7)=0.
Suyra d cit d'.

X =—-—mt

. +3 -1 z-2
Trong khong gian Oxyz, cho duong thang A:{y=2-3¢ vad: 22 YT ETe

-1 2m 3
Z=1+(2m+l)t
voi m ER\{O}.
a) Puong thang A di qua diém A(O;Z;l).
b) Puong thing d di qua diém B(—3;1;2).
¢) Buong thing A ¢6 vtep u, =(m;3;2m+1).
dym=-3thi ALd,
Loi giai
| ayPing | b)Ping | ¢)Sai | d)Ping |
x=0

a) dung: Khi #=0 thi { y =2 nén duong thing A di qua diém A(0;2;1).

z=1

b) ding: Puong thang d di qua diém B(—3;1;2) :
¢) sai: Puong thing A ¢6 vtep u, = (-m;=3;2m+1).
d) dang:
Ta ¢6 céc vecto chi phuong ctia hai dudng thang 1a u, =(-m; —3;2m+1), u, =(~1;2m;3).
A va d vudng goc voi nhau < ua.ua =0
< (-m).(-1)+(-3).2m+(2m+1).3=0.
S m—6bm+6m+3=0

Sm=-3

Trong khong gian Oxyz , cho hai dudng thang d va d' c6 phuong trinh tham s 1an luot 1a:

x=7-2t x=3+2¢
d:iy=3+t ,teRvad:iy=5-t ,t'eR
z=2+t z=4-t

x+2 y-1 z-1
3 2
x=-3 y-5 z-4
T

a) Phuong trinh chinh tic ctia d 1a:

b) Phuong trinh chinh tic cia d' la:

¢) Hai duong thing d va d' trung nhau.
d) Hai duong thang d va d' khong c6 diém chung.
Loi gidi
a) Sai b) Diing ¢) Pung d) Sai
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Cau 55:

a) sai: Phuong trinh chinh tic cua d 1a:

b) diing: Phuong trinh chinh tic cua d’ 1a:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x=7 y-3 z-2
-2 1 1

x-3 y-5 z-4
-1 -1

¢) ding:

Puong thang d di qua diém M (7;3;2) va ¢6 mot véc to chi phuong la U= (—2;1;1) .

Puong thing d' di qua diém M'(3;5;4) va c6 mot véc to chi phuong 1a o’ = (2;—-1;-1) .

Taco MM'=(-4;2;2)= 2u=-2u". Do d6 hai duong thing d va d' trung nhau.

d) sai: Do hai duong thang d va d’ tring nhau nén chung c6 v6 sé diém chung.

x=5-¢ x=9+2¢

Trong khong gian Oxyz , cho duong thang A, :{ y =—3+2¢ va duong thang A, :{ y =13+3¢".

z= 4¢ z=1-¢

a) u, =(~1;2;4), u, =(2;3;~1) lan lugt la mot vecto chi phuong cla A, A, .
b) A, LA,.

¢) Hai duong thang A, va A, cat nhau.

8 17 69
X—-— y—-— z——
d) Dudng vuong goc chung d ciia A, va A, c6 phuong trinh 1a 7= 114 = 114 .
Loi giai
‘ a) DPung ‘ b) Pung ‘ c¢) Ping ‘ d) Ping

a) dung: Tir phuong trinh clia A ;A, ta c6 u, =(-1;2;4) 1a VTCP cia A, va u, =(2;3;-1) 1
VTCP cua A,.
b) dtng: Ta c6 uu, =(-1).2+2.3+4.(-1)=0 nén A, LA,.

¢) sai: Do A, LA, nén A, va A, cit nhau hodc chéo nhau.

t="

5—t=9+2 {421 =—4 7
24

Xét hé phuong trinh 1 -3+2t=13+3' < {2t-3'=16 < {t' = - = hé vo nghiém.

4 =1-1 4r+1 =1 bt o1

Do d6 A, va A, chéo nhau.

d)

ding: Goi M=dnNA;N=dnA,. Ta cod M eA;NeA, nén

M (5-1;-3+2t;41); N (9+2¢';13+3';1-1") (v6i 156 €R).

= MN =(t+21'+4;-2t+3' +16;— 4t —1'+1),
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Cau 56:

Cau 57:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

(—1)(e+20 +4)+2(-2 +30 +16)+4(~4—£' +1)=0  (21:+32=0 |'T75
< &
2(t+21"+4)+3(-2t+31'+16) +(-1) (-4t —1'+1) =0 145" +55 2 0 ) 5

14
Do d6 MN = _Z;Z;—Z :>DT3=(2 —1;1) lAVTCP cua d va N § 1_7 Q
36 6 7°14° 14
UL B VA
Vay d c6 phuong trinh la — L =—14 14
2 -1 1
3 3 4 2 -4
Trong khong gian Oxyz, chohaldu:ongthang A )lc yl 242' ,Azzx;— :)Hl‘ _Zz =

Xét cac vecto u, =(1;,-1;2) va u, =(2;1;-1).
a) Puong thang A, di qua diém M, (0;3; —3) va co LTI = (1‘ —1;2) la mét vecto chi phuong.
b) Puong thang A, di qua diém M, (—4;—2;4) va co u2 (2 L; 1) la mot vecto chi phuong.

¢) [up, |=(1;-5,-3).

d) Hai duong thang A, va A, chéo nhau.

Loi giai
| a)ybing | b)Ping | Sai | d)Sai |
x y-=3 z+3 oA
a) Do A T _—1 Nén A, di qua diém M (0 3; 3) va co u1 (1,—1;2) la mot vecto

chi phuong. Suy ra a) Bung.

x+4 y+2 z-4
S -l

vecto chi phuong. Suy ra b) Bung.

¢) Do [LZ,JJ:U_II _21;2 I

-1 2
d) MM, =(—4;—5;7):[JI,Z].M1M2 =4-25+21=0 suy ra hai dudng thang A, va A,

b) Do A, : Nén A, di qua diém M, (~4;-2;4) va c6 u, =(2;1;-1) 1a mot

I -1

5 D =(-1;5;3). Suy ra c) Sai.

khong chéo nhau. Suy ra d) Sai.
x=1-2¢
Trong khong gian Oxyz , cho dudng thang A :{ y = —2+¢ va mit phang (P) :2x-3y+z-3=0.
z=3+2t
a) Diém M (1;-2;3) thugc A.
b) Vecto u= (2 ;—1;— 2) la mot vecto chi phuong cua A.
x=2+t
¢) Duong thang di qua diém M (1;—2;3) va vuéng goc voi (P) c6 phuong trinh 1a § y =-3-2¢".
z=1+3¢
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Ciu 58:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

d) Puong thang di qua diém N (2;3;—1) , vuong gboc voi A va song song voi (P) c6 phuong
x=2 y-3 z+1

trinh la
6 4
Loi giai
| aybing | b)Ping | Sai | d)Ping
x=1-2¢t
a) dang: T phuong trinh cua A y=-2+¢ taco M(l;—2;3) eA.
z=3+2t
x=1-2t
b) dung: Tir phuong trinh clia A:{y=-2+¢ tacd u, =(-2;1;2) 1a mot VTCP cia A. Suy ra
z=3+2¢

u=—-u,=(2;-1;-2) cling la mét VTCP cia A .

¢) sai: Dudng thing d, L (P) nén d, nhan VTPT n=(2;-3;1) cta (P) lam VTCP. Hon nita
x=1+2¢

d, diqua M(l;—2;3) nén d, co phuong trinh la < y =-2-3¢".
z=3+¢

d) diing: Duomg thang d, 1 A va d, // (P) nén d, nhan u, =| u;,n |=(7;6;4) lam VTCP. Hon

. -2 - 1
nita d, di qua diém N(2;3;—1) nén d, co phuong trinh la x7 = y63 = ZI .
x= =2t

Trong khong gian Oxyz, cho diém M (1;0;— 2) , duong thing A:{y=1+2¢ va mit phing
z=3+t
(P):x-2y+2z-3=0.
a) Puong thang A di qua diém A(0;1;3) va ¢6 mot vecto chi phuong 14 u = (-2;2:1).
b) Buong thing A vudng goc v6i mit phang (P) .
¢) biém H (2;—1;2) 13 hinh chiéu vudng gbc cua diém M 1én dudng thing A .
d) biém Q(%;—%;—%} 13 hinh chiéu vudng géc cua diém M 1én mit phang (P) .
Loi giai
| ayPing | b)Sai | c¢Ping | d)Ping |
x= =2t
a) dang: T phuong trinh cila A:qy=1+2¢ tacod A(O;l;3) €A vau= (—2;2;1) la mot vecto

z=3+t
chi phuong cua A.
b) sai: Ta c6 n=(1;-2;2) lamot VIPT cita (P), u =(~2;2;1) 1a mot vecto chi phuong ciia A

1 -2 2 - -
Do —# > # T nén hai vecto n va u khong cung phuong. Do d6 A khong vudng gboc voi (P) .
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Cau 59:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Céich khac: Ta c6 sin(A,(P))= \/( )|£2);1+f'f/22);1'2)|2 2 =g :(A,(P))¢90°.
2) +2°+17 417+ (-2) +2

Do dé A khong vuong goc véi (P) )

¢) dung: Ta thay toa d6 ciia H (2 ;— 1;2) thoa man phuong trinh duong thang A (mg véi £ =—1
)nén H eA.

Hon nita MH =(1;-1;4); MHu=1.(-2)+(~1).2+4.1=0 (véi u=(-2;2;1) la vecto chi
phuong cia A) nén MH Lu, suyra MH L A.

Vay diém H (2;—1;2) 1a hinh chiéu vudng goc cia diém M 1én dudng thang A .

d) ding: Thay toa d0 cua diém O viao phuong trinh mit phing (P), ta thiy

2_2_(_ij+2,(_§j—3 ~0nén Qe(P).

3 3
= (2 44\ = 2 N 2= - . , A
Hon nita MQ = 3733 ) MQ=§(1,—2,2)=§n (v6i n=(1;-2;2) 1a VTPT ctia (P)) nén
M—Q va n cung phuong. Suy ra MQJ_(P).
Vay diém Q(%;—%;—%} 1a hinh chiéu vuéng goc ciia diém M 1én mit phing (P)
. . 2 N P x-1 y=2 z+2
Trong khong gian Oxyz , cho diém M(l;l;—Z) va duong thang A: =Ty T
a) biém N(—l;—2;2) thudc duong théng A.
b) Puong thang di qua M, N c6 mdt vecto chi phuong 1a: ;=(2;3;—4).
-1 y-1 z+2

¢) Puong thiang d di qua diém M va song song v6i dudng thing A 1a: xl 5 T

14 2 9 1
d) Hinh chiéu vudng goc cta diém M 1én dudng thang A la: H(a;b;c) ,khido a+b+c= -3
Loi giai
‘ a) Sai b) Dung ‘ c¢) bung ‘ d) Sai ‘

a) sai: Thay toa d0 diém N (—1;—2;2) vao phuong trinh duong thing A ta duoc:
-1-1 -2-2 242
= #

1 2 -1
b) dung: Ta co: m=(—2;—3;4)=—(2;3;—4). Puong thing qua M, N c6 mdt vecto chi

=>NgA.

phuong Zt=(2;3;—4).

¢) ding: Puong thing d qua M va song song véi duong thing A nén c6 mot vecto chi phuong

—_ . -1 -1 2
u, =u, =(1;2;-1). Suy ra phuong trinh duong thing d : xl =y2 :Zjl :
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Cau 60:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

d) sai: H 1a hinh chiéu vuong goc cia M 1én A. Phuong trinh tham sb ctia dudng thiang A 1a:
x=1+t
y=2+2t(teR).Ma He A= H(1+1;2+2t;-2-1).
z=-2-t

Tacé:W:(t;1+2t;—t),MHJ_d:>]\71—7.ﬁ=O<:>1.t+2.(1+2t)—1.(—t):0<:>t:?.
Do do H(gai,_—sj
333

1
Vay a+b+c=§_

Trong khong gian Oxyz , cho hai diém M(3;0;2), N (2;2025;2026) va dudng thang d co
x—1_ y-2024 z-2024

1 2
a) Diém M va N cung thudc duong thang d .

phuong trinh chinh tic 1a:

b) Pudng thing d c6 mot vecto chi phuong a = (1;2024;2024)
e

¢) Puong thiang d' di qua diém M va N c6 phuong trinh la: " 3 % = Z;rz .
x=3-t
d) Duong thang qua M , dong thoi vudng goc va cit d co phuong trinh 1a: ¢ y=¢  (teR).
z=2
Loi gidi
| a)Sai | b)Sai | ¢oSai | d)Ping

a) sai: Thay toa d0 diém M (3;0;2) vao phuong trinh dudng thing d ta duoc:
3—-1 0-2024 2-2024
# #
1 1
2-1 2025-2024 2026-2024
1

= M ¢d . Thay toa 6 diém N vao phuong trinh duong thing d ta

duoc: = Ned.

b) sai: Puong thing d c6 mot vecto chi phuong % =(1;1;2). D& thdy u,,a khong cing
phuong.
¢) sai: Ta co: MN = (—1;2025;2024) . Buong thing d' qua M , N nén c6 mot vecto chi phuong

u, =(~1;2025;20224) .

X \ 2 , x=3 y z-2
Suy ra phuong trinh duong thang d’ : 2005 2004
x=1+t¢
d) dtng: Phuong trinh tham s6 clia dudng thang d 1a: {y=2024+¢ (teR).
z=2024+2¢

Goi A 1a dudng thang qua M , dng thdi vudng goc va cat dudng thing d .
Goi H=d A= H ed nén H(1+t;2024+t;2024+2t) .
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Cau 61:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Ta c6: MH =(1-2;2024+1;2022+21) , MH L d= MHu,=0.

c>1.(t—2)+1.(2024+t)+2.(2022+2t)=0<:>t:1011:>m=(—1013;1013;0),

Chon LTA = (—1;1;0) 1a mot vecto chi phuong ciia dudng thang A nén phuong trinh tham sb cta
x=3-t¢

dudng thang A 1a: <y =t (teR).
z=2

x+4 y+3 z-3
-2 -3 1

Trong khong gian Oxyz , cho diém A(1;2;3) va dudng thing d :

a) Duong thing A song song véi duong thang d c6 mot vécto chi phuong 1a: Z = (4;— 2;4) .
b) Pudng thang A di qua diém 4 va song song voi duong thang d c6 phuong trinh la:
x=1+2¢
y=2+43t (teR).
z=3—t

¢) biém K (3;5;2) thudc vao duong thang A di qua diém 4 va song song véi duong thang d

d) Puong thing A di qua diém 4 va song song véi duong thang d c¢6 phuong trinh la:
x=1 y-2 z-3
2 3 -1

Loi gidi
| a)Sai | b)Ping | o) DPing | d)DPing |

Pudng thing d c¢6 mot vécto chi phuong u, = (-2;-3;1).
Puong thang A di qua 4 va song song v4i d nhan Z = (—2;— 3; 1) lam mot vécto chi phuong,

nén dudng thang A ¢ phuong trinh la:

x=1-2t x=1+2¢

y=2-3¢t (teR)hoac {y=2+3¢ (t€R) hodc x—lzy—2:z—3.
z=3+t¢ z=3—t 3 -1
Khi do6 ta co

a): Sai vi mot vecto chi phuong cua A 1a u =(-2;-3:1).

x=1+2¢
b): Puing vi duong thang A ¢6 phuong trinh: { y=2+3¢ (€ R).
z=3—-t¢

¢): Piing vi thay toa d6 diém K (3;5;2) vao phuong trinh duong thang A thoa man.

x—1 y-2 z-3

d): Pung vi duong thing A ¢ phuong trinh: 3 "
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1
: -1 3
Cau 62: Trong khong gian Oxyz, cho cac duong thing A : y=2—3t(te]R), AZ:X3 :%:z; Wi
z=3+4t

mit phang (P):x+3y—22+1 =0.

a) Vecto chi phuong ctia dudng thang A lad= (1; -3; 4)

b) Puodng thang d, vudbng goc vai (P) c6 vecto chi phuong la i = (1; 3; —2)

¢) Puong thang d, vudng goc voi A, va song song vo1 mat phing (Oxy) c6 vecto chi phuong
a i, =(3;-3;2)

d) Puong thang d,qua A (1; -1; 2) , cit va vudng goc véi truc Oz c¢6 vecto chi phuong 1a

i, =(-1,-1,0)

Léi gidi
| a)Sai | b)Pung | ¢)Sai | d)Sai |

a) Vecto chi phuong ciia duong thang A, la @ = (1; —3;4).
Vecto chi phuong cia duong thang A, 1a @ =(0;-3;4).

SAL
b) Puong thang d, vuong goc voi (P) c6 vecto chi phwong la i = (1; 3; —2)

Mit phang (P) ¢6 1 vecto phap tuyén 1a 7 = (1; 3; —2).
Puong thing d, vudng goc véi (P) nén co6 1 vecto chi phuong la i = (1; 3; —2).

PUNG.

¢) Puong thang d, vuong goc voi A, va song song voi mat phdng (Oxy) co vecto chi phuong
la i, =(3;-3;2)

Mit phang (Oxy) ¢6 1 vecto phap tuyén 1a k= (0; 0;1).

Puong thang A, co vecto chi phuong la 7 = (3; -3; 2)

Pudng thing d, vudng goc véi A, va song song vOi mat phing (Oxy) c6 vecto chi phuong la
i, =| 9,k | =(-3,3,0) = -3(1;-1,0)

SAL

d) Duong thing d,qua A(l;—1;2), cat va vuéng géc véi truc Oz c¢é vecto chi phwong la

78 :(—1;—1;0)
d, 1Oz
Aed,

b

Goi H:d3mOz.Tac(){

Suy ra H 14 hinh chiéu ctia A 1én Oz = H(0;0;2).
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Caiu 63:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Vay duong thing d,c6 1 vecto chi phuong 1a AH = (—1; I O) .
SAL
Trong khong gian Oxyz, Hai may bay cung xudt phat tir hai phi truong, trén man hinh rada cua

tram diéu khién (v&i don vi trén ba truc chinh theo don vi km), sau khi xuét phat ¢ gio (t > 0) ,

x=20+2¢
vi tri cua may bay s6 mot duoc xéac dinh boi cong thuc < y =20+t , vi tri may bay s6 hai co toa
z=—-10—t

do 1a (30+#;20+t;-10—t)

5v2

a) Cosin goc giita hai may bay s6 mot va may bay so hai 1a

b) Sau 10 gid ké tir thoi diém bay hai may bay gan nhau nhét

¢) Néu may bay s6 mot van & phi truong (dtng & vi tri ban dau) thi vi tri toa d6 cia may bay 1a
(20;20;-10)

d) Sau 5 gio thi vi tri toa dd may bay s 2 trong khong gian 1a (35; 25;—10)
Loi gidi
‘ a) Ding ‘ b) Diing ‘ ¢) Pung ‘ d) Sai ‘
52

a) Césin goc giita hai mdy bay s6 mot va mdy bay sé hai ld

x=20+2t
Gia sir duong bay ctia may bay so 1 1a (A1)5 y=20+t cb U = (2; l;—l) va dudng bay cua
z=-10—t
x =30+t
may bay s0 2 thoa (30+t;20+t;-10—t')e(A, )y =20+t" cb i, =(1;1;-1)
z=-10-t

i 2.1+1.1+2] 52

i
Ta co: cos(A,,A, ) =1 f‘ = - -
] i V2 Aty e () O
PUNG.
b) Sau 10 gio ké tir thoi diém bay hai mdy bay gan nhau nhdt.
Sau bao lau ké tir thoi diém bay hai may bay gan nhau nhat?
Ké tir thoi diém xudt phat, dé hai may bay gan nhau nhat thi hai may bay phai gan toa do giao
diém cua A va A,
20+2t =30+t 2t—t'=10 10
Taco: A, NA, <120+t=20+t <t—t'=0 <:>{ .
-10—-t=-10—-¢' t—t'=0
Vay sau 10 gio thi hai may bay gan nhau nhat.
PUNG.
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Cau 64:

CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

¢) Néu mdy bay sé mét van ¢ phi truong (dirng & vi tri ban dau) thi vi tri toa dg ciia may bay la
(20;20;-10)
Néu may bay s6 mot van & phi truong thi thoi diém lic d6 1a 0 gio =t=0 thay
x=20+2t x=20
(Al) 19y =20+t =<y =20 thivitritoadd cua may bay la (20; 20;—10)
z=-10-t¢ z=-10
PUNG.
d) Sau 5 gio thi vi tri toa dj mdy bay sé 2 trong khéng gian la (35; 25;—10)
Sau 5 gio thi vi tri toa do may bay sb 2 trong khong gian nén t' =5
x=30+5 x=35
Suyra y=20+5 < <y=25 ,vay tri toa do may bay s6 2 trong khong gian 1a (35; 25;—15)
z=-10-5 z=-15
SAL
Trong khong gian véi hé toa d§ Oxyz, mot cabin cap treo xuat phat tr diém A(IO; 3;0) va
chuyén dong déu theo dudng cap cé vecto chi phuong 13 i = (2; —2;1) v6i toc d6 1a 4,5m/s

(don vi trén mdi truc toa do 1a mét).
e — b

as By

x=10+2¢
a) Phuong trinh tham sb ctia duong cap 1a: y=3-2t ,teR.

z=t

b) Gia st sau thoi gian #(s) ke tir lic xudt phét (£>0), cabin dén diém M . Khi d6 toa do diém
‘ 3t
M la M| 3t +10;—3t+3;?

¢) Cabin dimg & diém B c6 hoanh d6 x, =550, khi d6 quang duong AB dai 800m.
d) Puong cap AB tao voi mit phang (Oxy) mot goc 30°.
Loi gidai
| ayPing | b)Ping | ¢)Sai | d)Sai |
Gan hé truc toa do Oxyz
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

<
A

B

1 v ‘//’,‘ Ll
A(1053;0)
550
X. XB
x=10+2¢
a) Phirong trinh tham sé cia dwong cdp la: y=3-2t ,teR.
z=t
x=10+2¢

Phuong trinh tham s cua dudng cap la: y=3-2t ,teR.
z=t
DUNG.
b) Gia su sau thoi gian t(s) ké tir liic xudt phat (t > 0) , cabin dén diém M . Khi dé toa dé diém
M la M(3t+10 —3t+3; %J

Do tbc d6 di chuyén cua cabin la 4,5m/s nén d6 dai AM = 4,5t(m). Vi vay ‘A_]\Z‘ =4,5t voi
t>0.
Tacé AM va i cung hudng nén AM =kii v6i k>0.

M‘zk\a\zk.ﬂlzz (<2) +1=3k =3k =4,5t = k=22 = AM = _(3 3t2j
2 2 >

Suy ra

Goi toa do diém M 1la M(xM;yM;zM).
- 3 X, =3t+x, x,, =3t+10
Vi AM:(3t;—3t;?j nén <y, =-3t+y, <y, =-3t+3.
3t 3t
ZM:?-FZA XM:?

Vay diém M c6 toa do 1a M(3t+10 =3t+3; %}

DUNG.
¢) Cabin dimg ¢ diém B c6 hoanh dj x, =550, khi do quang duwong AB dai 800m.

Do x, =550 nén 3t+10=550 =t =180(s).
Do d6 diem B(550;-537;270).

Vay AB=,/(550-10) +(-537-3) +(270-0) =/656100 =810(m).
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SAIL
d) Puong cdp AB tao véi mdt phang (Oxy) mot goc 30°.

Puong thing AB ¢6 mét vecto chi phuong 7 = (2; —2;1) va (Oxy) c6 mdt vecto phap tuyén
ik

\ﬁ\. k

L_1
3.1 3

k= (0; 0;1). Do d6 ta co: sin(AB,(Oxy)) = ‘cos(ﬁ,lz)

Vay (AB,(Oxy)) ~19°.
SAIL
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| CHUONG |

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: PHUONG TRINH PUONG THANG

@ HE THONG BAI TAP TRA LOI NGAN

Cau 1:

Caiu 3:

Cau 5:

Cau 6:

Trong khong gian Oxyz , cho cac diem M (-1;3;1), N(-2;1;-2), P(1;2;3), O(2;-1;2),
I y-2 =z
===

S(1;2;-3). Duong thang d x2_ ;3 di qua bao nhiéu diém trong s6 cac diém da

cho?
x=1+2¢

Trong khong gian Oxyz , cho dudng thang d:{y=2-¢ ,teR vacac diém M (-1;3;1),
z=3+2¢

N(-2;1;-2), P(1;2;3), O(2;-1;2), $(1;2;-3). C6 my diém khong thudc duong thing (d)

cho truéce?

Xx=3 y-3 z+2

Trong khong gian Oxyz, cho hai duong thing d,: 1 5 1 va
x=5-3¢t
d,:{y=—1+2mt;m,t € R. Tim gié tri tham s6 m dé 2 dudng thang d,;d, vudng goc nhau.
z=2+t
X =-3+2t
Trong khong gian Oxyz, giao diém cua hai duong thiang d:{y=-2+3t,;eR va
z=6+4t
x=5+t
d:qy=-1-4t"t'eR 'cotoad) la M(a;b;c). Xac dinh gidtri a+b+c.
z=20+t

Trong khong gian Oxyz, cho A(1;3;—2), B(l;l;S). Phuong trinh tham s cta duong thang di
xX=a
qua hai diém A4,B codang < y=b-2t .Tinh a+b+c.
z=—2+ct
Trong khong gian Oxyz , phuong trinh tham s6 cta dudng thing di qua diém M (3;—2;1) va
x=a+4t
x+2 y-2 z-

3 6 codang < y=-2+bt. Tinh a+b+2c.

song song v&i dudng thang d

z=1+ct
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Cau7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho diém M (1;3;5) va mit phang (P):2x+y—3z+1=0. Phuong
x=1+at

trinh tham s6 cta dudng thang di qua M va vudng goc véi (P) c6 dang {y=>b+¢t . Tinh
z=5+ct

3a+b+c.
Trong khong gian v&i hé toa dd Oxyz , cho hai dudng thang

xX=t
d:ly=—1-4tva d x_y-l_z+2
: 221 -5
z=6+6t¢

Phuong trinh chinh tic ctia dudng thang d; qua M (1;— 1;2) va vudng goc vai ca d,, d, co dang

x—1 = y+l _z74 .Tinh a+b+c.
14 b c

Trong khong gian v&i hé toa o Oxyz , phuong trinh tham sb ciia duong thang (A) qua M (2; 3; 1)

va song song voi hai mit phang (P):Zx—y+2z—7:0 va (Q):x+3y—2z+3:0 c6 dang

x=a+bt
y=3+6¢;teR. Tinh 2a+b+c+d.
z=c+dt

Trong khéng gian Oxyz, cho diém A(1;-2;3), B(2;b;c¢), mat phing (a):x+3y—-2z+5=0 va
x+2 y-1 z+3
2

v6i mit phang () va vudng goc véi duong thang A thi b+c béng:

duong thing A: . Khi d6, ¢é duong thing d di qua hai diém 4, B, song song

Trong khong gian Oxyz, cho mit phiang («): ax+by+cz+10=0. Biét mit phang («) chira hai
x=—1+t x=—1+2¢'
duong thang d:4y=2+2t vad':{y=4+2t .Khidd a+b+c bang:

z=—t z=—1—¢

Trong khong gian Oxyz, cho mat phing () va B(3;a;2a). Biét mit phang () chira hai duong

x=—-1+5¢ x=2+5t
thing d:{y=2—4t va duong thang d':{y=—4r .Khi d6 dé diém B thudc mit phang (a)
z=3+3t z=5+3t

thi gia tri cia a bang;

Trong khong gian Oxyz, mat mot nguoi quan sat dit ¢ diém M (l; 2;—2) va vat quan sat dat ¢
diém N (—2; 0;2). Mot tdm bia chian duong truyén cta dnh sang c6 dang hinh tron véi tim
O(O; 0; O) , ban kinh béng 4 va dat trong mat phrfmg Oxy. Toa do diém chén tAm nhin cta nguoi
do1a D(a;b;c). Tinh ab+c bang:
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Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x-=2 y-1_ z+1
-1 2
H 1a hinh chiéu cia A trén duong thang d,. Duong thaing AH c6 mot vecto chi phuong 1a

ii =(1;b;c) v6i b,ceZ.Khido b+c bing

Trong khong gian Oxyz, cho diém A (O; 2; —4) va hai duong thang d, : Goi

Trong khéng gian Oxyz, cho diém A(Z;— 3; 5) c6 hinh chiéu vudng géc trén cac truc Ox, Oy
,Oz 1a B, C, D.Goi H la tryc tim tam giac BCD . Phuong trinh chinh tic ctua dudng thing

OH c6 dang E=%=§.Khi d6 a+b bing
a

q 1 :
Trong khong gian Oxyz, cho duong thang d:gzll:% va mdt phang

(a):x—2y—2z+5:0. biém A(a;b;c) c6 hoanh d¢ duong thudc duong théng d sao cho
khoang cach tir A dén (a) bang 3. Tinh tong a+b—c?

x=4+t
x-5 y-11_ z-5

Trong khong gian Oxyz cho hai duong thang d:qy=—4-t;d,: 5 1 5

z=6+2t

. Duong

. . 5 . AB
thang d di qua A(5;-3;5) cit d,,d, 1an lugt & B,C . Tinh ti s6 IC
Mot phin mém mé phong van dong vién dang tap ban sung trong khong gian Oxyz. Cho biét
-1 -2 z-3
truc d cua nong sting c¢6 phuong trinh: xl _Y 3 =z

m bang bao nhiéu van dong vién c6 ban trang hong tam.

va hong tim A(8;-19;6m +4). Hoi

Trong khong gian Oxyz, mot cabin cap treo & Ba Na Hill Xuit phat tir diém A(—2; 1;5) va
chuyén dong déu theo dudng cap co vecto chi phuong 1a i = (O; -2; 6) v6i te do 1a 4 m/s (don

vi trén mdi truc toa do 1a mét). Gia sir sau 5 (s) ké tir ltic xuat phat, cabin dén diém M . Goi toa
do M(a;b;c). Tinh a+3b+c.
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Cau 20: Trong khong gian Oxyz, nha cong vu cua mot tram hai dang nim trén mit phing

x+1 y z+2

(P) : X +2y+z—4 =0 vaphuong trinh tram hai dang 1a duong thang d : - = T = R Nguoi
ta mu6n 1am mot con duong A niam trong mit phang (P) ddng thoi cit va vudng goc v4i tram
. o . . 2 . x-1 y-b z- v "
hai dang. Gia st phuong trinh duong thang A c6 dang = 1 = . Hoi c6 bao nhiéu

a - c

sO trong cac so a,b,c,d chia hét cho 3

Céu 21: Tai mot nut giao thong c6 2 con dudng khac mirc. Trén thiét ké, trong khong gian Oxyz hai con

9 2 y-2 ~2 y+l
dudng dé thude hai dudng thing d, :%:%:il; d, ;xT:%= Z3 ,

Nguoi ta mudn tao mdt con duong A cét d,d, lan luot tai A va B sao cho AB nho nhét. Tinh
d6 dai AB, két qud lam tron dén hang phan tram.
x=1+t¢ x=0
Cau 22: Trong khong gian Oxyz, cho hai duong thang chéo nhau d:4y=0 va d':iy=4-21.
z=-5+t z=5+3¢
Puodng vudng goc chung ciia hai dudng thing d va d’ di qua diém K (6; m; n) . Tinh m+n.
y+l z-2
2 -
d qua mit phang (Oyz) cé vecto chi phuong u = (1;b;¢). Tinh b+c.

. Puong thing d' dbi ximg voi

Cau 23: Trong khong gian Oxyz, cho dudng thang d :%z
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Cau 24:

Cau 25:

Cau 26:

Cau 27:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khéng gian Oxyz, cho duong thang d :%=—=% va mat phang

(P):x+2y+z-4=0. Hinh chiéu vuéng goc cta d trén (P) 1a duong thang co vecto chi
phuong u = (a;b;—4). Tinh a+b

Trong khong gian véi hé truc toa o Oxyz , cho mit phang (P):x—2y+2z-5=0 va hai diém
A(-3;0;1), B(0;—1;3). Duong thing d di qua A4 va song song véi mit phang (P) sao cho
khoang céch tir B dén duong thang d6 12 nho nhat. Biét duong thang d nhan U= (Z;a;b) lam
vecto chi phuong. Tinh a.b

Trong khong gian v&i hé toa dd Oxyz, cho cac diém A(2;0;1),B(2;-2;1), C(4:2;3). Goi d 1a
duong thang di qua tAm / ctia duong tron ngoai tiép tam gidac ABC va vudng goc voi mit phang
(ABC). Pudng thang d di qua diém M (a;b;—1), khi d6 a+b bang

Trong khong gian véi hé toa d0 Oxyz, cho tam giac ABC c6 phuong trinh dudng phan giac

trong goc A4 la: %: y=6_ 2_36 . Biét rang diém M (0; 5;3) thudc duong thang 4B va diém

N (1; I; 0) thudc duong thing AC . Biét vecto i = (a;b;3) 1a vecto chi phuong ctia dudng thang
AC . Tinh a+b bang
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

S
Z U \ .
Z PHUONG PHAP TQA PO
= TRONG KHONG GIAN
@)
- )
BAI: PHUONG TRINH DPUONG THANG
@ HE THONG BAI TAP TRA LOI NGAN
Caul: Trong khong gian Oxyz, cho céc diem M (-1;3;1), N (-2;1;,-2), P(1;,2:3), O(2-12),
S(1;2;-3). Duong thang d x2—1 = y—12 = 2;3 di qua bao nhiéu diém trong s6 cac diém da
cho?
Loi giai
Tra loi: 2
Taco: M (-1;3;1),P(1;2;3) e (d);
N(-21;-2),0(2-1;2),5(1;2;-3) & (d)
x=1+2t
Cau2: Trong khong gian Oxyz, cho duong thing d:{ y=2—¢ ,reR va cac diem M (-1;3;1),
z=3+2t
N(-21;-2), P(,2;3), O(2;-1;2), S(1;2;-3). C6 may diém khong thudc duong thang (d)
cho trude?
Loi giai
Tra loi: 3
Taco: M (-1;3;1),P(1;2;3) e (d);
N(-21;-2),0(2-1;2),8(1;2;-3) & (d)
n A . . < 2 X — 3 y - 3 Z+ 2 N
Cau3: Trong khong gian Oxyz, cho hai duong thang d,: T T va
x=5-3¢
d,:yy=-1+2mt;m,t € R. Tim gia tri tham s6 m dé 2 dudng thang d,;d,vudng goc nhau.
z=2+t
Loi giai
Traloi: m=1
Puong thing d,,d, lan luot c6 vecto chi phuong 1a u = (—1; -2;1) va s = (-3;2m;1)
Dé 2 duong thang d, L d, < —1(=3)+(-2)2m+1.1=0 = m=1
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Cau 4:

Ciu 5:

Ciu 6:

Cau 7:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

X =-3+2t
Trong khong gian Oxyz, giao diém cua hai duong thang d:{y=-2+3t,feR va
z=6+4t
x =5+t
d:qy=-1-4t,t'eR,coétoadd 1a M(a;b;c). Xac dinh giatri a+b+c.
z=20+t
Loi giai
Tra loi: 28

GoiM =dnd',do M ed = M(=3+2t;~2+3t;6+41)
—34+2t=5+t

Med ={-2+3t=—1—4t @{ ! :fsz(3;7;18)
6+4t=20+t

Trong khong gian Oxyz, cho A(1;3;-2), B(L;1;5). Phuong trinh tham s ctia dudng thing di
xX=a
qua hai diém 4, B c6dang { y=b—2¢ . Tinh a+b+c.
z=—-2+ct
Loi giai
Traloi: 11
Ta co: AB = (0;-2;7)
Puodng thing 4B di qua A(1;3; —2) vanhin AB = (O; —2;7) lam vecto chi phuong c6 phuong
x=1
trinhla: < y=3-2¢t ,teR.
z==2+"Tt
Trong khong gian Oxyz , phuong trinh tham s ciia duong thing di qua diém M (3;—2;1) va

x=a+4t
x+2 y-2 z-6

-3

song song v&i duong thing d : codang < y=-2+bt. Tinh a+b+2c.
z=1+ct
Loi giai
Tra loi: 10
Duong thing can tim di qua diém M (3;-2;1) va nhan vécto u =(4;—-3;5) lam vécto chi
x=3+4t
phuong c6 phuong trinh tham sé 1a { y = -2 -3¢,
z=145¢
Trong khong gian Oxyz, cho diém M(1;3;5) va mat phang (P) :2x+y—-3z+1=0. Phuong
x=1+at
trinh tham s cta dudng thing di qua M va vudng goéc véi (P)co dang < y=b+¢ . Tinh
z=5+ct

3a+b+c.
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Caiu 8:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Loi giai
Tra loi: 6
Mt vec to phap tuyén cia (P) 1a n(2;1;-3).
Goi d la dudng thang di qua M (1;3;5) va vudng goc voi (P) thi vec to chi phuong cia d 1a
u (2;1;-3).
x=1+2t
Vay phuong trinh ciia duong thang d 1a: 4y =3+¢ .
z=5-3¢
x=t
Trong khong gian véi hé toa dd Oxyz, cho hai duong thing d,:{y=-1-4t va
z=6+6t

d, :%: Bl = 52 . Phuong trinh chinh tac cla duong théng d, qua M (1;—1;2) va vuéng
goc voi ca d, d, ¢ dang xl—l — y;—l T
c

Loi giai

4 Tinh a+b+c.

Tré 10i: 28
Puong d, c6 VTCP a=(1,—4;6); d, c6 VICP b= (21,5

S

|=(1417;9).

a,

Vi d; vuong gbéc voi d,; d, nén co véc-to chi phuong u =

Vay phuong trinh ciia duong thang d, la: XIZI =2 ;1 =z ; 2

Trong khong gian v&i hé toa o Oxyz , phuong trinh tham sb ciia duong thang (A) qua M (2;3;1)
va song song voi hai mit phang (P):Zx—y+2z—7:0 va (Q):x+3y—2z+3:0 c6 dang
x=a+bt
y=3+6¢;teR. Tinh 2a+b+c+d.
z=c+dt
Loi giai
Tra loi: 8

Mit phang (P):2x—y+2z-7=0 c6 vecto phap tuyén 1a n, =(2,-1,2)
=(1,3,-

(
( =)

Vi (A)//(P) va (A)//(Q) nén vecto chi phuong ciia (A)la a = n,,nj] =(—4;6;7)

Mit phang Q) :x+3y—2z+3=0 co vecto phap tuyén la nj

x=2-4
Phuong trinh tham s6 ctia duong thang (A) y=3+6t;teR.
z=1+7t
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Cau 10:

Cau 11:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho diém A(1;-2;3), B(2;b;c), mat phang (a):x+3y—2z+5=0 va

x+2 y-1 z+3
2 1

v6i mit phang () va vudng géc véi duong thang A thi b+c béng:

. Khi d6, dé dudng thang d di qua hai diém 4, B, song song

duong thang A:

Loi gii
Tra loi: -1
Mit phing () co VTPT la n= (1,3;-2).
Puong thing A c6 VTCP la u =(3;2;1).
Vi dudng thing d song song véi mit phang () va vudng goe véi duong thing A nén VTCP
ciadla u, = [ﬁ,ﬂ =(7;-7;-7) hay u, = (-LL1).
Phuong trinh dudng thang d di qua hai diém 4, song song voi mit phing (a) va vudng goc voi

x—=1 y+2 z-3
-1 1 1

duong thang A la:

Vi Bed nén: 2—1=b+2=c—3:>{ :_3.
-1 1 1 c=2
Vay b+c=-1.
Trong khong gian Oxyz, cho mit phang (&): ax +by +cz+10=0. Biét mit phang (@) chura hai
x=—1+t x=-1+2¢
duong thing d:qy=2+2¢ vad':{y=4+2t .Khido a+b+c bing:
z=~t z=—1-t
Loi giai
Tra 10i: -1
x=—1+t¢
d:{y=2+2t c6 VTCP la u, = (1;2;-1).
z=—1
x=-1+2t'
d':{y=4+2t" ¢4 VTCP la u, =(2;21).
z=-3+¢'

—1+t=-1+2¢ t=2t'=0 o
Goi A=dnNnd'=2+2t=4+2t < 21—2t':2c>{t‘
—t=-3-¢' —t—t'=-3
= 4(1;6;-2).
Vi mit phang (a) chira hai dudng thing d va d' nén () c6 VIPT la
My = [, = (4-3:-2).
Phuong trinh mit phang (a): 4(x—1)-3(y-6)-2(z+2)=0< 4x-3y-2z+10=0
Sa+b+c+d=4+(-3)+(-2)=-1.
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Cau 12:

Cau 13:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho mat phing () va B(3;a;2a). Biét mit phang («) chira hai duong

x=-1+5¢ x=2+5¢
thang d:4y=2-4t va dudng thang d':{y=—-4¢ .Khidé dé diém B thuoc mit phang (a)
z=3+3t z=5+3t
thi gia tri cia a bang:
Loi giai
Tra loi: 4
x=—1+3¢
d:{y=2-2t c6 VICPla u =(5;—4;3) vadiqua diém A(-1;2;3).
z=3+2t
x=2+5¢
d':qy=-4t c6VTCPla ;:(5;—4;3) va di qua diém B(2;0;5).
z=5+3t
AB =(3;-2;2)

Vi mit phang (a) chira duong thing d vad' nén (@) c¢6 VTPT la

Mgy = [E’”?] =(21;-2).
Phuong trinh mit phang (a) co VTPT @ = (2;1;—2) va di qua diém A(-1;2;3) la:
2(x+1)+(y—2)—2(z—3):O<:>2x+y—22+6:0
Be(a)=23+a-22a+6=0a=4.
Trong khong gian Oxyz, mit mot ngudi quan sat dit ¢ diém M (1; 2;—2) va vat quan sat dat &
diém N (-2;0;2). Mot tam bia chin duong truyén cua anh sang c6 dang hinh tron voi tim
O(O; 0; O) , ban kinh béng 4 va dat trong mat phéng Oxy. Toa do diém chén tAm nhin cta nguoi
d61a D(a;b;c). Tinh ab+c béng:
Loi giai

Tra loi: 16
Tacé6 MN = (-3;-2;4)= MN = J29.
Phuong trinh dudng thing MN di qua diém N (-2;0;2) va c6 VICP la MN = (-3;-2;4) 1a:

x=-2-3¢

y=-2t

z=24+4¢

Mat phang (Oxy):z=0

Toa d6 diém chin tam nhin cua nguoi d6 1a D(a;6;0) = 2+4t=0<t=-2.
= D(4;4;0).

Tacod: MD=(3;2;2)= MD =417 .

Vi MD < MN = D nam giita M va N.

= D(4;4;0) 1a diém chén tdm nhin ctia ngudi d6
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Cau 14:

Cau 15:

Cau 16:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Vay ab+c=16.

x—=2 y-1_ z+l1
-1 2
H 1a hinh chiéu cia A trén duong thang d,. Buong thaing AH c6 mot vecto chi phuong 1a

ii =(1;b;c) v6i b,ceZ.Khido b+c bing

Trong khong gian Oxyz, cho diém A(O; 2; —4) va hai duong thang d, : Goi

Loi gidi
Tra loi: 1
xX=2+t
Ta c6 phuong trinh tham sé cuia dlaqy=1-t
z=—1+2¢

Puong thing d, c6 mét vecto chi phuong 1a 7, = (1; -1; 2)
Diém Hed, nén H(2+41-5-1+2t)= AH = (2+5-1-£;3+2t).
Vi H 1a hinh chiéu ciia A trén duong thing d. nén AH 1ii, <> AH.ii, =0 hay

3
(2+t).1+(—1—t).(—1)+(3+2t).2_0<:>6t+9_0<:>t_—E
Khi d@6 AH:(l;l;Oj.

2'2

Vi a,b,c € Z nén duong thing AH cb mot vecto chi phwong 14 i = 2AH = (l; I O) .
Vay b+c=1+0=1.
Trong khong gian Oxyz, cho diém A(Z; -3; 5) c6 hinh chiéu vudng géc trén cac truc Ox, Oy

,Oz 1a B, C, D.Goi H la tryc tim tam giac BCD . Phuong trinh chinh tic ctia duong thang
OH c6 dang Y_Y_Z Knido a+b bing
a b 6
Léi gidi
Tra loi: 5
Taco B(2;0;0), C(0;-3;0), D(0;0;5).

Mit phing (BCD) c6 phuong trinh §+%+%:1 hay 15x-10y +6z-60=0.
H la tryc tam tam giac BCD nén OH J_(BCD). Do d6 OH c¢6 mot vecto chi phuong
ii =(15;-10;6).

X

Vdy  phuong trinh chinh tic cua OH 1a 5 %O = % . Suy ra
a=15b=-10-=a+b=15-10=5.

R ) . . x vy z+l . . .
Trong khong gian Oxyz, cho duong thang d: 5 = I = e va mat phang

(a):x—2y—2z+5=0. Piém A(a;b;c) c6 hoanh d6 duong thudc dudng thing d sao cho
khoang cach tir A dén (a) bang 3. Tinh tong a+b—c?

Loi gidi
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Cau 17:

Cau 18:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Traloi: 1
Piém A c6 hoanh do dwong thudc duong thing d, toa do A 1a (2t;—t;—1+t) v6i > 0.

‘2t—2(—t)—2(—1+t)+5‘ _

e (2) +(2)

Khoang cach tir A dén (a) bang 3 nén ta co:

\2t+7\

ol dss =29 {t:_g(L)

t=1(TM)
Vay toa dd A la (2;-1;0)=a+b—-c=2-1-0=1

x=4+t
Trong khong gian Oxyz cho hai duong thang d:y=—4-t;d,:
z=6+2t

x-=5 y-11_z-5
2 4

. Puong

thang d di quaA(S;—3;5) cit d,,d, lan luot & B,C . Tinh ti sb j—g
Loi gidai
Tra loi: 0,5
x=5+2s
Bed = B(4+t;—4—t;6+2t). Phuong trinh tham ) d,:qy=11+4s
z=5+2s

Ced,=C(5+2511+45;5+2s). Khi d6: AB=(~1+t-1-£2t+1); AC =(25; 45 +14;25)

Do A, B,C thing hang <> AB, AC cing phuong < Jk e R : AB = k. AC

t—1=2ks t=-2
S —t—-1=4ks+14k < {s=-3.
2t +1=2ks k:l
2

Dodo@AB:lE AB_L s
AC 2

Mot phan mém mo phong van dong vién dang tip bin sung trong khong gian Oxyz. Cho biét

-1 y-2 z-3
-3 -5

m bang bao nhiéu van dong vién c6 ban trang hong tam.

truc d cua nong stng c6 phuong trinh: ad va hong tim A (8; —19;6m + 4) . Hoi

Tra loi: -6
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Cau 19:

Cau 20:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Pé van dong vién c6 ban trang hong tdm thi truc d phai di qua hdong tdm. Ta thay diém
A (8; —19;6m + 4) Vao phuong trinh truc d:
x—-1 y-2 z-3 - 8—1 -19-2 6m+4-3
1 -3 -5 1 -3 -5
Viay m =—6 thi van dong vién bin tring hong tim.

=7Tobm=-36 om=-=06.

Trong khong gian Oxyz, mot cabin cap treo ¢ Ba Na Hill xut phat tir diém A(—2; 1;5) va
chuyén dong déu theo duong cap c6 vecto chi phuong 13 4 = (O; -2; 6) vé6i toe do 1a 4 m/s (don

vi trén mdi truc toa d6 1a mét). Gia sir sau 5 (s) ké tir lic xudt phat, cabin dén diém M . Goi toa
do M(a;b;c). Tinh a+3b+c.

Traloi: 6

x=-2
Phuong trinh tham s6 ctia dudng cap 1a: d: y=1-2k (k € R)
z=5+06k

Do tbc d6 chuyén dong cua cabin 13 4 m/s nén do dai AM = 4t (m)
Vi vay sau 5 (s) ké tir luc xuat phét, cabin dén diém M thi AM =4.5=20 (m)
Vi M ed = M(-2;1-2k;5+6k)

A_]\Z(O; —2k; 6k). Do 2 vec to m;ﬁ cung huéng k>0

AM =20 <07 + 4K +36k? =20 < 40k> =400 < k = 4/10

Vik>0=k=+10.

Vay toa do M(—2;1—2JE;5+6\/E).Khido u+3b+c=—2+3(1—2Jﬁ)+5+6\/ﬁ=6.
Trong khong gian Oxyz, nha cong vu cia mot tram hai dang nim trén mit phing

. +1 +2
(P):x+2y+z—4:0 va phuong trinh tram hai dang la duong thang d:xT:%: z 3

ta mu6n 1am mot con duong A nim trong mit phang (P) ddng thoi cit va vudng goc v4i tram

. Nguoi

_ b _
x-1 _Y _Z . Hoi ¢co6 bao nhiéu

hai ddng. Gia sir phuong trinh duong thang A c6 dang "
a - c

s0 trong cac so a,b,c,d chia hét cho 3
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Cau 21:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Loi gidi

Tra loi: 1
Taco i, =(2;1;3) 1a VICP ciia d va i, =(1;2;1) 1a VTPT cia (P).

Goi A=dNA.Do Ac(P)nén A=dn(P).

xX+2y+z-4=0 x=1
Suy ratoadd A théahé: < 41 y z42 y:1:>A(1;1;1).

2 1 3 z=1

Goi 1, ta chon

la véc-to chi phuong cia A. Lai co:
Ald

AC(P):{ﬁAL
L

U, =[ﬁ(1,);ﬁd}=(5;—l;—3).
-1 _y-1_z-1

Vay phuong trinh duong thing A 1a xs =T Sa=Sb=le=-3d=

Vay ¢6 1 sb chia hét cho 3.
Tai mot niit giao théng c6 2 con dudng khac mirc. Trén thiét ké, trong khong gian Oxyz hai con

. : -2 -2 -2 +1
duong d6 thudc hai duong thang d, :xszTzil; d, :xT:yT:i?,'

Nguoi ta mudn tao mdt con duong A cét d,d, lan luot tai A va B sao cho AB nho nhét. Tinh

d6 dai AB, két qud lam tron dén hang phan tram.
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Cau 22:

Cau 23:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Loi gidgi
Tra loi: 2,45
Taco AB ngin nhat khi AB 1a doan vudng goc chung ctia d vad,.

Goi A(2+a;2+a;-a)ed; B(2+b;~1+2b;-3b) e d, = AB(b—a;2b—a-3;-3b+a).

d,,d, 1an luot c6 cac véc to chi phuong 1a iid1 = (l; l;—l) va ﬁdz = (1; 2; —3)

ABii, =0 (1(b-a)+1(2b—a—3)—1(-3b+a)=0 {617—3(1—3:0
Taco: ¢, &
ABii, =0  |1(b-a)+2(2b—a-3)-3(-3b+a)=0 [14b—6a-6=0

N {a =1 {A(m}l) = AB=(1;-2;-1)
B(2;-1;0)

Do d6 ‘E‘:ﬁ:us.

x=1+t¢ x=0
Trong khong gian Oxyz, cho hai dudong thang chéo nhau d:{y=0 va d':{y=4-2¢".
z=-5+t z=5+31
Puong vudéng goc chung clia hai duong thang d va d' di qua diém K (6;m;n) . Tinh m+n.
Loi gidi
Tra loi: -7
Gia stt AB la dudong vudng goc chung ciia d va d' véi Aed, Bed'.
Tac6 u, =(1;01), u, =(0;-2;3)
{A(Ht; 0;—5+1)

= BA=(t+1;2¢ —4;t -3¢ -10) .
B(0;4—2t'; 5+3t’)

[dL14aB  |u,BA=0 [(1+1)+(z=3—10)=0 1=3
Taco | | S S = =2
d'LAB " |y, BAd=0 |-2(26'-4)+3(t=3¢-10)=0 |f'=-1
A(4;0, 2) - . ,
= BA=(4;-6;—4) = u=(-2;3;2) 1a mdt vecto chi phuong ctia duong thang
B(0;6;2)
AB.
: -4 +2
Phuong trinh duong thang AB AL A
-2 3 2
9 . 6-4 +2
Puong thang AB di qua K (6; m; n) nén 5 =%=n2 >m=-3,n=—4.
Vay m+n=-T7,
A . \ 2 x y+1 z=-2 \ 2 roake ‘s
Trong khong gian Oxyz, cho dudng thing d :T:T: = Puong thang d’ doi xing véi

d quamat phing (Oyz) c6 vecto chi phuong u =(1;b;¢). Tinh b+c.
Loi gigi

Tra loi: -1

Goi A=dn (Oyz) , toa d6 diém A 1a nghiém ciia hé phwong trinh
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Cau 24:

Cau 25:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

x_y+l_z-2 x=0
1 2 -1 ey=-1=4(0-12).
x:O Z=2

Léy diem B(L;1;1)e(d).
Goi B’ la diém déi ximg véi B qua (Oyz)= B'(-L1;1).
Do d6 duong thang d' 1a dudng thing qua A(O;—I;Z) nhin AB' = (—1;2;—1) lam vecto chi

phuong. Khi do, u=(Lb;c) cing  phuong  voéi AB' =(-1;2;-1)
Su=(L-2%1)=b+c=-2+1=-1.

A : . 2 x y-l1 z- . < 2
Trong khong gian Oxyz, cho duong thang d :T = o = va mat phang

(P):x+2y+z-4=0. Hinh chiéu vuéng goéc cia d trén (P) 1a duong thang c6 vecto chi
phuong u = (a;b;—4). Tinh a+b
Loi giai
Tra loi: 3
Toa d¢ giao diém A ciia d va (P) théa man hé phuong trinh:

x=0

x_y-1_z-2
1 1 -1 < y=1:>A(O;1;2).
x+2y+z-4=0 z=2

Léy diém B(1;2;1)ed . Goi H 1a hinh chiéu cua B trén (P).

x=1+¢
Phuong trinh BH : {y=2+2t.
z=1+t¢

Do H = BH (\(P) nén toa do diém A thoa mén hé phuong trinh:

1
t=——
3
x=1+t¢ 2
=2+21 73 .
y = 3 :H ——= :AH: z’l’_i
z=1+t¢ 4 33 3
x+2y+z-4=0 d 3
2
z=—
3

Goi d' 1a hinh chiéu vudng géc cta d trén (P) = d' diqua 4 va H

= d' ¢6 mot vector chi phuong 14 u = (2;1;-4)=(a;b;-4).

Vay a+b=3.

Trong khong gian v6i hé truc toa d Oxyz , cho mit phéng (P):x-2y+2z—-5=0 va hai diém

A(-3;0;1), B(0;—1;3). Dudng thang d di qua A va song song véi mit phang (P) sao cho
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Cau 26:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

khoang cach tir B dén duong thing d6 1a nhé nhat. Biét duong thing d nhan u =(2;a;b) lam
vecto chi phwong. Tinh a.b

Loi gidi
Tra loi: 0

Goi (Q) la mit phing chira diém A4 va song song v6i mit phang (P).
Vi d diquadiém A va song song voi mit phing (P) nén d ndm trong mit phang (Q).
Goi H, M lan luot 13 hinh chiéu ciia B trén mit phing (Q) va duong thang d . Khi d6
d(B,d)=BM .
Ta luén c6 BM > BH viy BM nhé nhat < BM = BH < M = H hay duong thing d di qua
diem A va H .
Goi A la duong thing di qua di€ém B va vudng gbc voi mit phang (Q) = A ¢6 phuong trinh:
x=t
y=-1-2¢.
z=3+2¢
Taco: He A= H(t;-1-26;3+2t).
Ma He(Q) e t-2(-1-2t)+2(3+2)+1=0 1t =—1 = H(-L11).
d c6 vecto chi phuong AH =(2;1;0) = u =(2;a;b) =(2;1;0).
Vay ab=0
Trong khong gian véi hé toa dd Oxyz, cho cac diém A(2;0;1),B(2;-2;1), C(4:2;3). Goi d 1a
duong thang di qua tim / cta duong tron ngoai tiép tam giac ABC va vudng goc voi mit phang
(4BC). Pudng thang d di qua diém M (a;b;—1), khi d6 a+b bang
Loi gii
Tré 1o 7
Tacé AB=(0;-2;0), AC =(2;2;2).
VTPT n,,., =(~4;0;4)=-4(L0;-1).
Phuong trinh mat phang (ABC):x—z—-1=0 (1)
Goi M la trung diém 4B, suyra M (2;-1;1).
Goi () 1a mat phang trung truc cta doan 4B.Khido (a):y+1=0 (2)
Goi N latrung diém AC, suyra N(3;1;2).
Goi (ﬂ) 12 miat phang trung tryc cua doan AC . Khi d6 (,B) x+y+z-6=0 (3)

Page 12

Swu tam va bién soan



Cau 27:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

x—z-1=0 x=4
T (1),(2),3)tacéhé {y+1=0 Sqy=-—1.
X+y+z-6=0 z=3
Suy ra toa do 1(4;—1;3) .
x=4+t
Phuong trinh tham s6 ctia duong thang d :{ y =—1
z=3—t

Duodng thing d di qua diém M (a;b;—1) suyra t =4 = M (8;-1;-1).

Suyraa+b=7.
Trong khong gian v&i hé toa dd Oxyz, cho tam giac ABC ¢ phuong trinh dudng phan giac
trong goc A 1a: %: y_—46 = 2_36 . Biét rang diém M (0;5;3) thuoc duong thang 4B va diém
N (1;1; 0) thudc duong thang AC . Biét vecto i = (a;b;3) 1a vecto chi phuwong ctia duong thing
AC . Tinh a+b bang

Loi giai
Tra loi: 1

x=t
Phuong trinh tham s6 ctia dudng phan giac trong goc A: ¢y =6—4¢. (d )
z=6-3¢t
Goi D la diém dbi xting v6i M qua (d).Khi d6 D e AC = dudng thang AC c6 mot vecto
chi phuong la ND.
* Ta x4c dinh diém D.

Goi K 1a giao diém MD véi (d). Taco K(1;6-41,6-3t); MK =(t;1-46;,3-3¢).

Taco MK Lii, v6i i, =(,—4;-3) nén t—4(1-4¢)-3(3-3t)=0 @t:%.

X, =2x; —X,, x, =1
K(%;4;%). K latrung diém MD nén <y, =2y, =y, <3y, =3 hay D(l;3;6)'
ZDZZZK—ZM ZD=6

Mt vecto chi phuong ciia AC 1a DN =(0;-2;-6). Hay @ =(0;1;3) 1a vecto chi phuong.
Vay a+b=0+1=1.
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

CHUONG |

BAI: CONG THUC TiNH GOC TRONG KHONG GIAN

—
<0> LY THUYET.

I. CONG THU'C TiNH GOC GIUA HAI PUONG THANG
Trong khéng gian Oxyz, cho hai duong thang A va A' tuong tmg co vecto chi phwong
u=(ab;c),u'=(a"b'c'). Khi do:

COS(A,A'):‘COS(;;I_/J.')‘ |aa'+bbv+CCv|

\/a2 +b? +C’2.\/01'2+l)'2+c'2

Al Afl

II. CONG THUC TINH GOC GIUA PUONG THANG VA MAT PHANG
Trong khong gian Oxyz, cho duong thing A cé vecto chi phuong U= (a;b;c) va mit phang

(P) ¢6 vecto phap tuyén n= (A;B; C). Khi do:

sin(A (P)) ‘cos(# 4) |aA+bB+CC|
; = un| = .
N +b + P ANAL + B +C?

III. CONG THUC TiNH GOC GIUA HAI MAT PHANG
Trong khong gian Oxyz, cho hai mit phang (P),(Q) tuong tmg c6 céc vecto phap tuyén la
n=(4;B;C),n'=(A4%B%C"). Khi do, goc gitta (P) va (Q), ki hiéu 1a ((P):(Q)), duge tinh
theo cong thuc:
- AA'+ BB'+ CC'|
cos((P);(Q :‘cos nn' ‘: | )
(( ) )) ( ) JA + B> +C* A4+ B+ C"
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

A1 Ag

<o HE THONG BAI TAP TU LUAN.

Phuwong phap )
Trong khong gian Oxyz,

Loai Hinh vé

Hai duong thang A, A, tuong (mg co i, :(al;bl;cl) va i, —(az,bz,c ) la 4y

g
iy
I

hai vecto chi phuong. Khi do, ta co:
i, ii @, +bb, +cc,|

‘H‘ ‘“‘ \/a +b} +c] \/a +b2+cl

cos(A] A, ) = ‘cos(ii1 1, )‘

Puong thang A cé vecto chi phuong i = (a; b;c) va mat phang (P) co
vecto phap tuyén 7 = (A; B;C) . Khi d9, ta co:
A @A +bB+cC]|

sin (A, (P)) = |cos(i.7i)| =

‘ﬁHﬁ‘ NN O oree

Hai mit phang (R),(P ) ¢6 hai vecto phap tuyén lan luot 1a
i, =(A;B;C,) vaii,=(A,;B,;C,). Khido, ta co:

27 Do
N AA,+BB,+CC,
cos((P]),(Pz)):‘cos(nl.nz)‘ | ﬁ \/AZ ‘+ e \/A2+B2’+C2

\_

DANG 1. GOC GIUA HAI PUONG THANG

Caul: Trong khong gian Oxyz , tinh cosin ciia goc gitra truc Oz va dudng thang A : x=3 =7 ;1 == =
~ " . , , o \ 2 x-1 y z+1 \ 2
Cau 2: Trong khong gian Oxyz, tinh goéc gitta duong thang d: I = n = va duong thang

x+3 y-1 z+1
1 -2 -

A . (don vi d9)

Swu tam va bién soan
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Cau 5:

DANG 2:

Cau 6:

Cau 7:

Cau 8:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

x=2+t
Trong khong gian Oxyz, tinh goc giita dudng thiang d:{y=-2+¢ va dudng thang
z=1

x=2+2s
A:{y=—1+2s.(két qua 1am tron dén hang phan muoi, don vi do)

z=1+s.

x=2+mt
Trong khong gian Oxyz , Goi S 1a tap hop cac gia tri m dé duong thang d:< y =-2+mt tao voi
z=1-t
x=2+s
duong thang A:{y=—1—s mot goc 60°. Tinh tich gia tri ctia cac phan tir trong tap S .
z=1+2ms
Trong khong gian Oxyz, goi d 1a dudng thang di qua O, thudc mat phang (Oyz) va cach diém
M (1; —2;1) mot khoang nho nhét. Khi d6 cosin cta goc gitta d va truc tung bang bao nhiéu?
GOC GIUA PUONG THANG VA MAT PHANG
x=1-¢
Trong khong gian véi hé toa do Oxyz, cho dudng thang d:{y=2+2¢ va mit phang
z=3+¢

(P):x—y+3=0. Tinh s6 do goc giita duong thang d va mit phang (P).
Trong khong gian v&i hé toa d6 Oxyz, tinh goc gita truc Oz va mit phing
(P):x—y+~22+2024=0.
Trén mot san khau da thiét 1ap sin mot hé truc toa 40 Oxyz. Biét tia sang c6 phuong trinh

x=1+¢
d:{y=2+t va mit san sin khau 1a mt phang (P) c6 phuong trinh y=0. Tinh géc giita tia

z=3

sdng va mat san san khau.
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Cau 9:

Cau 10:

DANG 3:
Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian véi hé toa do Oxyz, cho hai duong théng dlzxz_1=y _22=Z+11

xX=t

d,:{y=0 . Lap phuong trinh mit phing (P) chira duong thing d, tao véi duong thing d,
z=-—1

mot goc 45°.

Trong khong gian v6i hé truc toa do Oxyz, cho mat phang (P):2x—2y+z+1=0va duong

x=1-t
thang ¢ :{y=¢ .Léap phuong trinh ciia dudng thang A di qua M (0;—1;1), cat d va tao véi
z=1+2t

mp (P) mot goc o voi sina = é

GOC GIUA HAI MAT PHANG

Trong khong gian véi hé toa do Oxyz, cho hai mit phang (P):2x—y+2z-1=0 va
(Q): x—y—4=0.Tinh s do géc giita hai mit phang (P) va (Q).

Trong khong gian véi hé truc toa dd Oxyz, cho mit phang (P) :x—2y+2z-3=0vamit phing
(Q) :2x—y+5z+2=0. Tinh cosin ctia goc giita hai mit phang (P) , (Q) .

Trong khong gian véi hé truc toa dd Oxyz , cho mit phing (P): x—y—2z—1=0 va mit phang
(0). Biét hinh chiéu cua goc O 1én (Q) la diém H(2;-1;0). Tinh cosin goc giita hai mit
phing (P) va (0).

Trong khong gian véi hé toa dd Oxyz , cho ba diém M (1;0;0), N(0;1;0), P(0;0;1). Tinh cosin
ciia gbc gitta hai mét phang (MNP) va mit phing (Oxy).

Hinh minh hoa so d6 mot ngdi nha trong khong gian Oxyz , trong d6 nén nha, bén burc tudng va
hai mai nha déu 14 hinh chit r‘1hét. Biét cac toa d,(f) cho nhu hinh Vé.‘ Tinh do ddc cua mai nha, tirc
gdc tao bdi mai nha so voi nén nha (lam tron két qua dén hang phan muoi).

(2:5:4)
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

DANG 4: TQA PQ HOA BAI TOAN HINH HQC KHONG GIAN

Cau 16: Cho hinh 1ap phuong ABCD.4'B'C'D'cé canh 3a. Tinh géc giita hai mét phang (4'B'CD)
va (ACC'4").

Céu 17: Cho hinh chép S.4BCD c6 ddy ABCD 14 hinh vudng canh 2a, SAB 1a tam giac déu va (SAB)
vudng goc voi (ABCD) . Tinh cosp véi ¢ 1a goc tao boi (SAC) va (SCD).

Cau 18: Cho hinh chop tr giac déu S.ABCD c6 day ABCD 1a hinh vudng canh 2a,tam O. Goi M va
N 1an luot 13 trung diém cua hai canh SA va BC, biét MN = a6 . Tinh gia tri sin cuia géc gitra
dudng thing MN va mit phing (SBD).

Cau 19: Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vudng canh 2a, canh bén S4 =a va vudng goc
vo1 mat phang day. Goi M 1a trung diém canh SD. Tinh tan cua goc tao boi hai mat phang
(AMC)va (SBC).

Cau 20: Cho hinh 1ap phuong ABCD.A'B'C'D' ¢6 canh bang 2a. goi a 1a goc giita duong thiang A'B
va mit phing (BB'D'D). Tinh sina .
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V PHUONG PHAP TOA PO
TRONG KHONG GIAN

CHUONG |

BAI: CONG THUC TiNH GOC TRONG KHONG GIAN

—
<0> LY THUYET.

I. CONG THU'C TiNH GOC GIUA HAI PUONG THANG
Trong khéng gian Oxyz, cho hai duong thang A va A' tuong tmg co vecto chi phwong
u=(ab;c),u'=(a"b'c'). Khi do:

COS(A,A'):‘COS(;;I_/J.')‘ |aa'+bbv+CCv|

\/a2 +b? +C’2.\/01'2+l)'2+c'2

Al Afl

II. CONG THUC TINH GOC GIUA PUONG THANG VA MAT PHANG
Trong khong gian Oxyz, cho duong thing A cé vecto chi phuong U= (a;b;c) va mit phang

(P) ¢6 vecto phap tuyén n= (A;B; C). Khi do:

sin(A (P)) ‘cos(# 4) |aA+bB+CC|
; = un| = .
N +b + P ANAL + B +C?

III. CONG THUC TiNH GOC GIUA HAI MAT PHANG
Trong khong gian Oxyz, cho hai mit phang (P),(Q) tuong tmg c6 céc vecto phap tuyén la
n=(4;B;C),n'=(A4%B%C"). Khi do, goc gitta (P) va (Q), ki hiéu 1a ((P):(Q)), duge tinh
theo cong thuc:
- AA'+ BB'+ CC'|
cos((P);(Q :‘cos nn' ‘: | )
(( ) )) ( ) JA + B> +C* A4+ B+ C"
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

A1 Ag

@ HE THONG BAI TAP TU LUAN.

\_

Phuwong phap )
Trong khong gian Oxyz,

Loai

Hinh vé

Hai duong thang A ,A, tuong tmg c6 i, :(al;bl;cl) va i, :(az;bz;cz) la

hai vecto chi phuong. Khi do, ta co:
oL ‘ﬁ.ﬁ ‘aa +bb +cc’
cos(A],Az):‘cos(ul.uz)‘: 2l 212 12
‘u Hu ‘ L N L R
1 2 a, +o; +¢ 4ja, +0, +C,

Puong thang A cé vecto chi phuong i = (a; b;c) va mat phang (P ) co
vecto phap tuyén 7 = (A; B;C) . Khi d9, ta co:

A |aA +bB +cC|

‘QH ﬁ‘ NN O oree

sin (A, (P)) = |cos(i.7i)| =

Hai mit phang (R ),(P ) ¢6 hai vecto phap tuyén lan luot 1a
i, =(A;B;C,) vaii,=(A,;B,;C,). Khido, ta co:

\AA +B,B, +cc]

cos((P]),(Pz)) = ‘COS( 1.1, )‘ ‘

7| IH\ JA + B +C2 [+ B2+ C

DANG 1. GOC GIUA HAI PUONG THANG

Caul: Trong khong gian Oxyz , tinh cosin ciia goc gitra truc Oz va dudng thang A : x=3 =7 ;1 =Z _11
Loi giai
Truc Oz cé vecto chi phuong k= (O; O;l).
Puong thing A c6 vecto chi phuong u = (1;2;-1).
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Cau 2:

Cau 3:

Cau 4:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

ki

fil e

Khi do cos(Oz;A) =

Trong khong gian Oxyz, tinh goc gilta duong thing d:xT_1=%= Z+11 va duong thing

x+3 y-1_ z+l

A - (don vi o)
1 2 -l

Loi gidi
Puong thing d co vecto chi phuong u, = (1;1;-1).

Puong thang A ¢6 vecto chi phuong LTz = (l; —2;—1).

wa| [1L1+1.(=2) +(=1).(-1)

i ‘LZHM? ) \/12 +(1) +(-1)’ .\/12 +(=2) +(-1)’

—_ —

Khi d6 cos(d;A)=‘cos(u1;u2) =0.

Vay (d,A)=90".

x=2+t
Trong khong gian Oxyz, tinh goc giita dudng thing d:{y=-2+¢ va dudng thang
z=1
x=2+2s
A:{y=—1+2s.(két qua lam tron dén hang phan muoi, don vi do)
z=1+s.
Loi giai
Puong thing d ¢ vecto chi phuong u, = (1;1;0).
Puong thing A ¢6 vecto chi phuong u, =(2;2;1).

1.2+1.2+0.1 22

Khi 46 cos(d; ) =|cos (w31 ) = JE+P 10222 422412 3

Vay (d,A)~19,5".

x=2+mt
Trong khong gian Oxyz , Goi S 1a tap hop céc gia tri m dé duong thang d:{ y =-2+mt tao voi
z=1-t
x=2+s
duong thang A:{y=—1—s mot goc 60°. Tinh tich gia tri ctia cac phan tir trong tap S .
z=1+2ms
Loi gidi
Puong thang d c6 vecto chi phuong LTl = (m;m;—l).
Puong thang A ¢6 vecto chi phuong LTz = (l;—l;2m).
1

(d;A)=60" < cos(d;A) = cos 60" @‘COS(IZ;LE)
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

- [Lm+(=1).m+2m. (—1)\ 1
\/m +m’ + \/12 ) 2
2 1
= o +|1.’11/|4m2+2 :5©4|m|:‘/5'(2’”2+1)

2m* =2\2m+1=0 |75
f—g f—g
2m* +22m+1=0 | 2

Do do S = {g —i}

2

f f 1

Tich cac gidtrictatip S l[a —.—= 5
Cau5:  Trong khong gian Oxyz, goi d la dudng thang di qua O, thudc mit phang (Oyz) va céch diém
M (1; —2;1) mot khoang nho nhat. Khi d6 cosin cta goc gitta d va truc tung bang bao nhiéu?
Loi giai
M

H
Oyz

Goi H,K lan luot 13 hinh chiéu cuia M trén mit phing Oyz va trén duong thing d .
Taco: d(M,d)=MK>MH =1, H(0;-2;1).

Suyra d (M,d) nho nhétkhi K = H . Khi d6 d c6 mét vecto chi phuong la OH = (0;-2;1).

cos(d,0y) = =

DANG 2: GOC GIUA PUONG THANG VA MAT PHANG
x=1-t
Cau 6: Trong khong gian voi hé toa do Oxyz, cho dudng thing d:{y=2+2¢ va mit phang
z=3+¢
(P):x—y+3=0. Tinh s6 do goc giita duong thang d va mit phang (P).
Loi giai
(P) cd vecto phap tuyén n, =(1;-1;0).
(d) 6 vecto chi phuong u, = (-1;2;1).
1.(-1)-1.2+0.1
sin(d,(P)): ‘ ) ‘ zﬁ.
VI+1+041+4+1 2
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Cau 7:

Cau 9:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Vay goc gitta duong thing d va mat phang (P) 1a 60°.
Trong khong gian voi hé toa dd Oxyz, tinh goéc gita truc Oz va midt phing
(P):x—y+~22+2024=0.

Loi giai
(P) co vecto phap tuyén n, = (1;—1;\/5) .
Truc Oz c6 vecto chi phuong & = (0;0;1).
Lo-ro+v2.1 5

CJo+0+1M14142 2
Vay goc giita truc Oz va mit phang (P) la 45°.

sin(Oz,(P))

Trén mot sin khéu da thiét lap san mot hé truc toa do Oxyz . Biét tia sang c6 phuong trinh
x=1+t

d:{y=2+t va mit san san khau 12 mit phing (P) c6 phuong trinh y =0. Tinh goc gitta tia
z=3

sang va mat san san khau.

Loi giai

(P) co vecto phap tuyén j =(0;1;0).
(d) ¢6 vecto chi phuong u, = (1;1;0).
sin(d,(P)) = 0.1+1.1+0.00 2

S Jo+140414140 2
Vay goc giira tia sang va san khau 1a 45°.

Trong khoéng gian voi hé toa dd Oxyz, cho hai dudng thing d : x2—1 4 __22 = z_+11

x=t
d,:1y=0 . Lap phuong trinh mit phang (P) chira duong thing d, tao voéi duong thang d,
z=—t
mot goc 45°.
Loi gidi
Gia st mat phing (P) c6 vecto phap tuyén la n=(a;b;c) v6i @’ +b” +c* #0.

Vecto chi phuong ctia d,, d, lan luot 14 i, = (2,-2;-1) va i, =(1;,0;-1).
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Cau 10:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

(P) chira dudng thang d, nén i, =0< 2a—2b—c=0<c=2a—2b
= 7.7 =sin45° < Ja—4 zﬁ
i | ] Ja +b*+c* 2 2
<:>|a—c|=\/az+b2+c2
& (a-2a+2b) =a* +b* +(2a-2b)
< a’—4ab+4b* =a’ +b’ +4b” —8ab+4a’
< 4a’ —4ab+b* =0
= (2a-b)' =0
< b=2a.

sin(dz,(P))

Chon a=1=>b=2;c=-2,suyra (P) c6 vecto phap tuyén n = (1;2;-2).

Léy M(l;2;—1)ea’1 =>M e(P).

Phuong trinh mt phang (P) can tim 1a
1(x=1)+2(y=2)=2(z+1)=0 & x+2y—-22-7=0.

Trong khong gian v6i hé truc toa do Oxyz, cho mat phang (P):2x—2y+z+1=0va duong
x=1-¢

thing d:{y=¢ .Lap phuong trinh ctia duong thang A di qua M (O;—l;l) , cat d va tao voi
z=1+2t

mp (P) mot goc a véi sina = %

Loi giai

Goi N=And.Do Ned = N(1-t;t;1+2¢t).

Puong thing A c6 vtep MN = (1—1;1+17;21).

Mit phang (P) co vipt fz(P) =(2;-2;1).

Goi « la goc giita duong thang A va mp (P).

o -
MN.ji _ =
Khi 6 ta c6 sing =10l P2 1 )29
[N Jiiy| 362 12 )
29
Vdit:\@:m: 29—@;29+\@;2@ |
29 29 29 29
x=(29-v29)¢
Do A diqua M(O;—l;l) nén c6 phuong trinh y=—1+(29+\/5)t.
z=1+229¢

. V29— [ 29++/29 29-+29 -24/29
Vo1 t=——= MN = ; ; .
29 29 29 29
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DANG 3:
Cau 11:

Cau 12:

Cau 13:

Cau 14:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

x=(29+29)
Do A di qua M (0;-1;1) nén c6 phuong trinh { y = —1+(29—@)t.

z=1-229%
GOC GIUA HAI MAT PHANG
Trong khong gian véi hé toa do Oxyz, cho hai mit phang (P):2x-y+2z-1=0 va
(Q): x—y—4=0. Tinh s6 do géc giira hai mit phang (P) va (Q).

Loi giai

VTPT ctia mt phang (P) va (Q) lan luot 1a: n, =(2;-1;2), n, = (;-1;0).

[2.14+(=1)(-1)| 32 = ((P).(0))=45".

2+ 2P+ W2 2

_— —

Ta c6 cos((P).(Q))= ‘cos(nl,nz)

Trong khong gian voi hé truc toa d6 Oxyz , cho mit phiang (P) :x—2y+2z-3=0va mit phang
(Q) :2x—y+5z+2=0. Tinh cosin cua goc giita hai mat phing (P) , (Q) .

Loi giai
Ta ¢6 vécto phap tuyén clia mit phing (P) la n, = (,-2;2), véc to phap tuyén ctia mit phang
(0) 1a n, =(2-15).
|| p2e(2) (28 g

COS((P)’(Q)):‘Cos(np’ng)‘: @| . \/12+(—2)2+22 \/22+(—1)2+52 330

np

Trong khong gian véi hé truc toa dd Oxyz , cho mit phing (P): x—y—2z—1=0 va mit phang
(Q). Biét hinh chiéu cua goc O 1én (Q) la diém H(2;-1;0). Tinh cosin goc giita hai mit
phang (P) va (Q).

Loi gidi
Tir gia thiét, suy ra OH = (2;-1;0) 1a mot VTPT ctia mit phang (Q).
Mit phing (P) ¢6 VTPT n, = (I;-1;-2).
Goi ¢ la goc giita hai mét phang (P) va (Q).

IR RN ) I

Tat cosg = os(r. 07| J2 AP P 122 30 10

Trong khong gian véi hé toa dd Oxyz , cho ba diém M (1;0;0), N(0;1,0), P(0;0;1). Tinh cosin

cuia goc gitta hai mét phang (MNP) va mit phing (Oxy).
Loi gisi

Mt phang (MNP) co mot VIPT la n = MN;MP | =(1;1;1).

Mit phang (Oxy) c6 mot VIPT la k = (0;0;1).

Goi ¢ 1a goc giita hai mt phang (MNP) va (Oxy).
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

_ (.7) LO+1.0+11] 1
aco cosgoz‘cos n, ‘z—z—.

PP+ 3
Céu 15: Hinh minh hoa so d6 mot ngdi nha trong khong gian Oxyz , trong d6 nén nha, bén birc tuong va

hai mai nha d€u 1a hinh chir nhat. Biét cac toa do cho nhu hinh vé€. Tinh @6 doc cia mai nha, tirc
gdc tao bdi mai nha so voi nén nha (lam tron két qua dén hang phan muoi).

—
S
-
-
e
¥
-

E0:0:3) E‘r

o~
i

=

=
¥

1 5:0)

=y

0 :0:0 A

Loi giai
Do doc cia mai nha, tire 1a s6 do cua goc tao boi hai mét 1an lugt1a (O4BC) va (FGOP)

Mat phing (FGQOP) c¢6 mot VTPT 1a n = [Q—P;@] = (5;0;10).
Mit phiang (O4BC) chinh la mat phang (Oxy) c6 mot VIPT la & = (0;0;1).
Goi ¢ la goc giita hai mét phang (FGHE) va (Oxy).

, - 5.040.0+10.1] 10 245
Ta co cosqp=‘cos(n,k)‘= = =
J52 400410202 40P +12 55 5
DANG 4: TQA PQ HOA BAI TOAN HINH HQC KHONG GIAN

.Do d6 ¢ ~26,6°

Céu 16: Cho hinh 1ap phuong ABCD.4'B'C'D'c6 canh 3a . Tinh géc giita hai mat phang (4'B'CD)

va (ACC'A').
Loi giai
Al\z B
D : C
1
1
1
I
1, y
OF = ———+ -——>
/, B’
7
D’
x (-

Chon hé truc toa 6 Oxyz sao cho goc toadd O= A" Ox=A'D"'\Oy=A'B', Oz= A'A.
Khi do: 4'(0;0;0), D'(3a;0;0), B'(0;3a;0), C'(3a;3a;0),
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Cau 17:

Cau 18:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
A(0;0;3a), D(3a;0;3a), B(0;3a;3a), C(3a;3a;3a).
— A'B"=(0;3a;0), A'D = (3a;0;3a), A' A = (0;0;3a), A'C" = (3a;3a;0).
[TB',AT)] = (3a’;0;-3d).
Chon #, = (1;0;—1) 1a vecto phap tuyén cta mit phang (4'B'CD).
[ﬂ, R’] = (-3a%;3a%;0).
Chon 7, = (—1;1;0) 1a vecto phép tuyén ciia mat phing (4cc'4').
Géc giita hai mét phang (4'B'CD)va (ACC'4")1a:
_
242 2

Cho hinh chép S.ABCD cé day ABCD 1a hinh vuong canh 2a, SAB 1a tam giac déu va (SAB)

cosaZ‘cos(nl,nz) = a =60°.

vudng goc voi (ABCD) . Tinh cosp véi ¢ 1a goc tao boi (SAC) va (SCD).

Loi giai

Goi O,M lan lugt 1a trung diém ciia AB,CD . Vi SAB la tam gidc déu va (S4B) vudng goc véi
(ABCD)nén SO L (ABCD).

Chuén héa cho a =1
Xét h¢ truc Oxyz cé O(O;O;O),M(2;0;0),A(O;I;O),S(O;O;\/g). Khi do C(2;—1;0),D(2;l;0)

Suy ra SA =(0;1;—J§),E(2;—2;0),E :<2;—1;—\/§),@ =(0;2;0).
Mit phing (SAC) c6 véc to phap tuyén n = [EE,ZE] = (—2\/5;—2\/5; —2) .
Mit phing (SAD) c6 véc to phap tuyén 7, = [R’,@] = (2\/3; 0;4).

—_—

n, .n2|
|
Cho hinh chép tir giac déu S.ABCD c6 ddy ABCD 1a hinh vudng canh 2a, tim O. Goi M va
N lan luot 13 trung diém cua hai canh SA va BC, biét MN = a6 . Tinh gia tri sin cua goc gitra
dudng thang MN va mit phang (SBD).

l

Vay cosp =

S
n, 7

Loi giai
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

z

Goi / hinh chiéu cua M 1én (4BCD), suyra [ la trung diém ctia 4O .

3 3a2

Khi do CI == AC =
4 2

Xét ACNI c6: CN =a, NCI = 45°.
Ap dung dinh 1y cosin ta co:

94° 3a\/§ ﬁ B a\/ﬁ

NI =JCN? +CI> =2CN .CI.cos45° = \/a2 +22 o

2 2 T2 2
2
Xét AMIN vudng tai I nén MI =~ MN> - NI* =, |64 - 10;’ = a‘éﬁ.

Ma MI//SO,MI=%SO:>SO=a\/ﬁ.

Chon hé truc toa d6 Oxyz nhu hinh v&: (chudn héa cho a=1)

Tacé: 0(0;0,0), B(0:+2:0), D(0;-v2;0), €(+/230:0), th;%;o}
A(/2;0;0), 5(0:0:V14), M (—i 0; ﬂj

0 = V22508 | 58038, 5P EVEE |

Vecto phap tuyén mat phang (SBD): n = [S73, Sj] = (—4\/7;0;0) :

|MN n| ‘—4\/7\/5‘
CNRENECe
Cau 19: Cho hinh chop §.4ABCD c¢6 ddy ABCD 1a hinh vuéng canh 2a, canh bén S4 =a va vuong goc

v6i miat phang day. Goi M 1a trung diém canh SD. Tinh tan cta goc tao boi hai mat phang
(AMC)va (SBC).

Suy ra sin(MN ,(SBD)) =

Loi giai
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Cau 20:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Chon hé truc toa do sao cho 4 =0, nhu hinh vé:
Khi d6 ta co:

A(O;O;O), B(2a;0;0), D(O;2a;0), C(2a;2a;0), S(O;O;a), M(O;a;gj.
S—B=(2a;0;—a),ﬁ=(2a;2a;—a),m=[0;—a;—%),M—C:(2a;a;—%)
a:[ﬁﬁ,ﬁf} =(2a2;0;4a2) va a:[m,ﬂf] =(a2;—a2;2a2).

Goi & (0°<  £90°) la géc tao boi hai mat phang (AMC)va (SBC).

n, .n,

taco cosa = ‘cos(n1 ,nz)

|2c12.a2 +4a2.2a2|

[l J2a) +(4a) (@) +(=a*) +(2a°)

4

B 10a 5
¢mﬁ(wf V30
2
Ma tan’ o = 12 ~-1= @ —lzi.Suyra tanazﬁ.
cos” o 5 25 5

Cho hinh 1ap phuong ABCD.A'B'C'D" ¢6 canh bing 2a. goi a 1a goc giita duong thing A'B
va mit phang (BB'D'D). Tinh sina .

Loi giai
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

z

A D'
/1
/
I c
B L
/
ro
o
/
/ L
/ 7 S R .
/ - _-=D
/// _-"
Bl -~
c

+) Chon hé truc toa 4o Oxyz véi A=0(0;0;0),B(2a;0;0),C(2a;2a;0),D(0;24;0),
4'(0;0;2a), B'(2a;0;2a), C'(2a;2a;2a),D'(0;2a;2a).

+) Ta thdy OC L (BB'D'D) va OC =(2a;2a;0) nén suy ra mat phang (BB'D'D) c6 mdt véc
to phap tuyén 1a n=(1;1;0.).

+) Dudng thang A'B c6 vecto chi phuong 1a 4'B =(2a;0;-2a) ta chon u = (1;0;-1).

na|  L1+10+0.(-1) 1

Al Ja| VPP 0 P02 1 2

+) Ta co sina =
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| CHUONG |

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: CONG THUC TINH GOC TRONG KHONG GIAN

@ HE THONG BAI TAP TRAC NGHIEM.

Cau 1:

Cau 2:

Cau 3:

Cau 5:

Caiu 6:

x=5-2t
, . . -1 +3 z-6
Trong khong gian Oxyz, cho hai duong thang A :<y=5+3t, Azle =Y 5 =Z4 . Géc
z=2t

giira hai duong thang A va A bang

A. 30°. B. 90°. C. 60’ D. 45°.

Trén mot phan mém da thiét ké san khau 3D trong khong gian Oxyz . Tinh cosin cua goc gitta
y_z 4 x-1_ y-1 z-1

hai tia séng c6 phuong trinh lan luot 13 d, :g R 3 =

A. —l. B. 0. C. 1. D. l

2 2

. o . 2 . g, x4+l y-1 z-2

Tinh cosin goc gitra duong thang d vai truc Ox biét d: =T
INRES B Y6 .32 p.L

6 3 3 6

, 1 —

Trong khong gian Oxyz, tinh goc gilta hai dudong thang d, :%=%:ZTI va
d22x+1=l=z—3

-1 1 1
A. 45°, B. 30°. C. 60°. D. 90°.

x=6+5t
Trong khong gian Oxyz, cho dudng thang d: y=2+t va mat phang (P) :3x-2y+1=0.

z=1

Goc hop boi giira duong thiang d va mit phiang (P) bang

A. 30°. B. 45°. C. 60°. D. 90°.
A . . B x-1 y+1 =z . . 3
Trong khong gian Oxyz, cho duong thiang A: - = e = 5 va mdt phang
(a) :x+y—z-2=0. Cosin cua goc tao bsi duong thang A va mit phang (a) bang
LS B 3 p. V78
9 9 9 9
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Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho hai mit phang (P) :2x—-y—-z-3=0 va (Q) :x—z—-2=0. Goc
giita hai mat phang (P) va (Q) bang

A. 30°. B. 45°. C. 60°. D. 90°.

Trong khong gian Oxyz, cho ba diém M(l; O;O), N(O; 1;0) va P(O; 0;1). Cosin cua goc gitra
hai mit phang (MNP) va mit phiang (Oxy) bang

A= B. . c.

o NG

Trong khong gian vé6i hé toa dd Oxyz , cho mit phan

D.

W | —

o

(P):6x+8y+10z—1=0 va duong thing

oQ

x=2 y+l z-5
3 4
A. 90°. B. 45°. C. 60°. D. 30°.

x=6+5¢

d

. Goc giita duong thing d va mit phing (P) 1a

Trong khong gian voi hé toa d0 Oxyz, cho duong thiang d:{y=2+¢ va mit phing
z=1

(P):3x—2y+1=0. Tinh goc hop boi duong thang d va mit phang (P).

A. 45°. B. 30°. C. 90°. D. 60°.

Trong khong gian v6i hé toa do Oxyz, cho hai mit phing (P) x—=2y-z+2=0,

(Q):2x—y+z+1=0. Goc gitra (P) va (Q) la

A. 120°. B. 30°. C. 90°. D. 60°.

Trong khong gian véi hé truc toa d6 Oxyz , cho mit phang (P) :x+2y-2z+3=0, mit phang

(Q) :x—3y+5z-2=0. Césin ciia goc giita hai mat phang (P) , (Q) la

V35 35

A —. B. ——. c. 2. D. —.
7 7 7

Trong khong gian Oxyz, tinh goéc giita hai miat phing (P) :8x—4y—-8z—-11=0 va
(0):N2x—2y+7=0.
AZ B.Z. c.Z. p.Z.

4 2 6 3
Trong khong gian Oxyz, cho diém H (2; -1 —2) 1a hinh chiéu vudng goc ctia gdc toa do O
xudng mit phing (P), sé do goc gitta mit (P) va mit phing (Q): x—y—11=0 bing bao
nhiéu?
A. 45°, B. 30°. C. 90°. D. 60°.
Trong khong gian Oxyz , cho hai mat phang (P):x+2y-2z+3=0va (Q):x-3y+5z-2=0.

Cosin cua goc giita hai mt phang (P), (Q) la

NREER R ALY 3 b. 2.
7 7 7
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Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz , cho hai mit phing (a):x—y+2z-1=0, (B):x+2y—z+2=0.Tinh
goc ¢ giira hai mit phang () va (B).

A. p=120°. B. 0 =30°. C. p=90°. D. ¢ =60°.
Trong khong gian Oxyz , tinh goc ¢ giita mat phiang (P): x=2y+z-2=0 va (Oxz):y=0.
A. p=135°, B. p=45°, C. 9 =90°. D. ¢ =60°.
Trong khong gian Oxyz, goi ¢ la géc gitta mit phang (P):2x—y+3z+1=0 va (Oxy):z=0.
Tinh cos¢.
A B. —_. c.>. D. 2.

NG 4 14 5

Trong khong gian Oxyz, cho hai mit phang (P):4x+my+mz+1=0 va (Q):x—y-3=0.Co
bao nhiéu gia trj ciia m sao cho goc giita hai mit phiang (P) va (Q) bang 60°?

A. 1. B. 2. C. 3. D. 4.

Trong khong gian Oxyz, xac dinh tat cd céc gia tri thuc cia tham s6 m dé hai mat phang
(a):2x+my+2mz+4=0 va (f):6x—y—z+3=0 vudng gbc vdi nhau.

A.m=3. B. m=4. C.m=-3. D. m=-4.

Trong khong gian Oxyz, cho lang try dimg ABC.A'B'C' c6 A4(0;0;0),B(0;1;0),C(1;1;0),
A'(0;0;1). Tinh goc giita hai mat phang (4BC) va (A'BC).

A. p=135°. B. p=45°. C. p=90°. D. p=60°.

Trong khong gian Oxyz, cho lang try dimg ABC.A'B'C' c6 A4(0;0;0),B(0;1;0),C(1;1;0),
A'(0;0;1). Tinh goc giita hai mit phang (4BC’) va (A'BC).

A. p=135°. B. p=45°. C. p=90°. D. p=60°.

Cho hinh chép S.ABCD c6 day la hinh thang vudng tai 4 va D, AB =2a,CD = DA =a . Canh
bén SA=2a va vudng goc v6i ddy ABCD. Tinh cosin cua goc gitra hai mt phang (SBC) va
(SCD).

NS g 215 o M5 p. V15
15 15 15 15

Cho hinh chop S.ABCD c¢6 ddy ABCD la hinh vudng canh a, canh bén S4 =2a va vudng goc
v6i mit phang ddy. Goi M 1a trung diém canh SD. Tinhtan cta goc tao boi hai mat phing
(AMC) va (SBC).

A 25 p. - 215 c. 25 p. V15,
3 3 3 15
Cho hinh lang try tam giac déu ABC.A'B'C"' ¢6 canh bén 2a, goc tao bdi A'B va mat day la
60°. Goi M 1a trung diém BC .Tinh cosin goc tao bdi hai dudng thang A'C va AM .
INREN B e p. Y2
4 3 5 3
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Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Cho hinh chép S.4BCD c6 day hinh vudng. Cho tam gidc S4B vudng tai S va goc SBA bang
30°. Mit phang (S4B) vudng goc mit phang day. Goi M, N 1a trung diém 4B, BC. Tim cosin
gbc tao boi hai duong thang (SM,DN).
NES B L c. L p. 32
NG 5 N NG
Cho hinh chop §S.ABCD c¢6 day ABCD 1a hinh chit nhat, AB=a, BC = a3 , SA=a va S4
vudng goc voi day ABCD . Tinh sina , v6i & 1a goc tao boi gitra duong thang BD va mit phiang
(SBC).
A. sina=?7. B. sina=73. C. sina=—2. D. sina=—3.
Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudéng canh @, mit bén S4B 1a tam gic déu
va nim trong mit phang vudng goc v6i mit phang (ABCD). Goi G 1a trong tAm clia tam gidc
SAB va M,N lan luot 13 trung diém cua SC,SD. Tinh cdsin cta goc giira hai mat phang
(GMN) va (ABCD) .
A2 p. Y3,
39 13
Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh chit nhit va SA L(ABCD). Cho biét
AB=2a,AD =3a va SA =2a. Cosin goc giita hai dudng thing SC va BD bing
5 5 3 3
A ———. B. —. C. —. D. —.
\221 V221 V221 V221
Trong khong gian Oxyz, véi mat phang (Oxy) 12 mat dat, mot may bay cat canh tir vi tri
A(O;lO;O) v6i van toe 7 = (150;150; 40). Tinh goc nang ctia may bay (goc giira huéng chuyén
dong bay 1én cia may bay voi duong bang va lam tron két qua dén hang don vi).
A. 10°. D. 9°
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

| CHUONG |

BAI: CONG THUC TINH GOC TRONG KHONG GIAN

@ HE THONG BAI TAP TRAC NGHIEM.

x=5-2t
) ) . -1 +3 -6
Cau 1:  Trong khong gian Oxyz, cho hai duong thang A :qy=5+3t, A,: xl -y 5= z 1 Goc
z=2t
giira hai duong thang A va A bang
A. 30°. B. 90°. C. 60’ D. 45°.

Loi gidai
Taco VICP cla A, va A, lan luot 13 a,(2;-3;2) va a, (1,-2;4) = 4.0, =0
Vay goc gitta A, va A, bang 90°.
CAu2:  Trén mot phan mém di thiét ké san khau 3D trong khong gian Oxyz . Tinh cosin cia goc gitra
y z J x-1_ y-1 z-1

hai tia sang c6 phuong trinh lan luot 14 d, :g =TT R 3 =

N B. 0. C.1. . L.
2 2
Loi gidi
d, co6 vecto chi phuong i, :(2; 1;—1).
d, ¢6 vecto chi phuong i, = (3; 3;9).
23+1.3+(-1).9
Ta co cos(dl,dz): ‘ ! +( ) ‘ =0.

2241 +(-1) W3 432 +9?

. . . . " +1 -1 -2
Cau 3: Tinh cosin goc gitra duong thang d vai truc Ox biét d: x2 _Y . z -
NEES p Y6 2 p. L.
6 3 3 6
Loi gidai
VTCP @, =(2;1;1), VTCP ctia truc Ox 1a i =(1;0;0).
2+0+0| 2 6

Vay cos(d,Ox :‘cos i, i ‘: il
(4,0x)=Jeos( . 7) it r0ii0r Voo 3
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Cau 4:

Cau 5:

Cau 6:

Cau 7:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

, 1 -1
Trong khong gian Oxyz, tinh goc gilta hai duong thang d, :%=%:ZT va
1 _
d,: x+1_y_z 3
-1 1 1
A. 45°. B. 30°. C. 60°. D. 90°.

Loi gidi
VTCP i, =(1;-1;2), VICP &, =(-1;1;1)
1(-1)-1.1+2.1)

\/12 - +22.\/(—1) +12+12_

Ta co cos(dl,dz) = ‘COS

Vay (d,,d,)=90°.

x=6+5t
Trong khong gian Oxyz, cho dudng thang d: y=2+t va mait phang (P) :3x-2y+1=0.
z=1
Goc hop bai giira duong thang d va mat phiang (P ) bang
A. 30°. B. 45°. C. 60°. D. 90°.
Loi gidi
Goi ¢ 1a goc giita dudng thang d va mit phang (P) .

Taco i, =(51;0) va i, =(3;-2;0)

ﬁ —
Khi d6 sinp = cos(iid,ﬁ(p)) ‘ 7 ) :g:><p=45°.

T
A . y+1 z \ < 2
Trong khong gian Oxyz, cho duong thang A: T ——1—5 va mat phang
(a) :x+y—z—-2=0. Cosin cua goc tao boi duong thang A va mit phang (a) bang
A VT8, B Y, . ¥ p V8.
9 9 9 9
Loi gidgi

Puong thing A c¢6 mot vecto chi phuong # = (2 ;-1 2) va mit phang (a) ¢6 vecto phap tuyén
i=(11;-1).

Ta co sin(A,(a)) ‘cos(ii ﬁ')‘ =

=

Trong khong gian Oxyz, cho hai mat phing (P) 2x—-y—-z-3=0 va (Q) :x—z—-2=0. Goc
giita hai mit phiang (P) va (Q) béng
A. 30°. B. 45°. C. 60°. D. 90°.
Loi gidgi
Mp (P) c6 mot VTPT 7, =(2;-1;-1). Mp (Q) co mot VIPT 7, =(1;0;-1).
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Cau 9:

Cau 10:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

. )‘_ 7. Q\ o+l 5

Ta cod cos[(P),(Q)]:‘cos(n _‘n H Q‘ M«/ﬁ 5

vay [(P).(@)] =30"
Trong khong gian Oxyz, cho ba diém M(l; O;O), N(O; 1;0) va P(O; 0;1). Cosin cua goc gitra
hai mit phang (MNP) va mit phiang (Oxy) bang

I 1 2
A —. B. . c. —.
R V5 V5

Loi giai

Mt phing (MNP) c6 mt VTPT la 7i = [MN, MPJ (1;1;1).

W | —

Mit phang (Oxy) cé6 mot VIPT la k= (O; 0;1).

Goi ¢ 1a goc gifta hai mit phang (MNP) va (Oxy).
1.0+1.0+1.1)

cos(ﬁ,%) = 1=
JPirsr A3

Trong khong gian voi hé toa do Oxyz, cho mit phang (P):6x+8y+10z—1=0 va duong thang

Taco cosp =

d:x—2 :y+1 :z—S
3 4
A. 90°. B. 45°, C. 60°. D. 30°.
Loi gidi
Mit phing (P) c6 mot VIPT 1a n=(6;8;10).

. Goc giira duong thang d va mit phiang (P) la

Puong thing d ¢6 mot VTCP 1 u =(3;4;5).

Taco n=2u=d L (P) nén goc giita dudong thing d va mit phing (P) la 90°.

x=6+5t
Trong khong gian voi hé toa d0 Oxyz, cho duong thiang d:{y=2+f¢ va mat phing
z=1
(P):3x—2y+1=0. Tinh goc hop boi duong thang d va mit phang (P).
A. 45°. B. 30°. C. 90°. D. 60°.
Loi giai
x=6+5¢
Puong thang d :4y =2+t c6 mot vecto chi phuong i = (5; 1;0) .
z=1
Mit phang (P):3x—2y+1=0 c6 vecto phap tuyén 7 =(3;-2;0).

n
Goi a la gbc hop boi duong thing d va mat phéng ( ).

it |5 3+1.(-2 +00|
Khi d@6: sina =

|”||” J5? +12./32

Suyra a =45°,
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TQA PO TRONG KHONG GIAN

Cau 11: Trong khong gian v&i hé toa d Oxyz, cho hai mit phing (P):x—2y—z+2:(),
(Q):Zx—y+z+1=0. Goc gitra (P) va (Q) la
A. 120°. B. 30°. C. 90°. D. 60°.
Loi giai

(P):x=2y—z+2=0 c6 VTPT n,=(5-2-1).

(0):2x—y+z+1=0 c6 VIPT 1, =(Z-L1).

Goi @ 1a goc giita hai mit phiang (P), (Q) ,taco

S 1.2+ (=2).(=D) +(=1).1] 1

COS¢=‘COS}’1;I’I ‘z =—=@=60°,
(r51) VP + (=2 + (=122 + (-1 +1> 2

Céu 12: Trong khong gian v&i hé tryc toa 0 Oxyz , cho mit phang (P) :x+2y-2z+3=0, mit phang
(Q) :x—3y+5z-2=0. Cbsin clia goc giita hai mit phang (P) , (Q) la

A-@- B. —@. c. 2. p. =2
7 7 7 7
Loi giai
Taco n,=(1,2-2), n, =(-3;5).

Goi a 1a goc giita hai mat phang (P) , (Q) ta co

npng| [1.1+2.(-3)-2.5] 15 35

nilng JE 224 (-2) P4 (-3) 45 3B 7

Cosx :|

Céu 13: Trong khong gian Oxyz, tinh goéc gilta hai mit phing (P):8x-4y—8z-11=0 va

(Q):x/zx—x/iy+7:0.

AL B.
4

(SRR

cz p.Z
e -3
Loi giai
+ Vec to phép tuyén ciia mat phang (P) va (Q)lan luot la 71“,) =(8;-4;-8), Z(Q) =(J§;—J§;0)

+Goi a 1a géc gitra hai mit phang (P) va (Q) tacé:

NG

A
= Sa=—.
4

i,

(@)

— —

Cau 14: Trong khong gian Oxyz, cho diém H (2; —1;—2) 1a hinh chiéu vudng goc cua gbc toa dd O
xudng mit phing (P), s do goc gitta mat (P) va mit phing (Q): x—y—11=0 bang bao
nhiéu?

A. 45°. B. 30°. C. 90°. D. 60°.
Loi gisi
Ta cd H(2;—-1;-2) la hinh chiéu vudng goc ctia O xudng mit (P) nén OH L(P).
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Cau 15:

Cau 16:

Cau 17:

Cau 18:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Do d6 (P) c6 vecto phép tuyén la ;t(,,) =(2,-1;-2).
(Q) c6 vecto phap tuyén la ;z(Q) =(L,-10).

cos((P),(0)) = COS(;W;@J

Suy ra ((P).(Q))=45°.

n

C Ra-n(-n-200 2

CJa+1+414140 2

® o)

M)

n

(9

Trong khong gian Oxyz, cho hai mit phang (P):x+2y-2z+3=0va (Q):x-3y+5z-2=0.
Cosin clia goc gita hai mit phing (P), (Q) 1a

A Y3 B - Y32 c. p. 2.
7 7 7
Loi giai
+ Vec to phép tuyén cua mat phang (P) va (Q)lan lugt 1a ﬁ(P) =(1;2;-2), ﬁ(g) =(1;-3;5).

+Goi a 1a gbc gitra hai mat phang (P) va (Q) taco:
_ [11+2.(-3)-2.5] _ 15 35
no| JPa2e(2) Pa(3) a5 WIS T

Trong khong gian Oxyz , cho hai mit phing (at):x—y+2z-1=0, (B):x+2y—z+2=0.Tinh

Ny,

cosa =

np

goc ¢ giita hai mét phang () va ().

A. =120 B. 9 =30°. C. ¢ =90°. D. ¢ =60°.
Loi gidi

Tacé n

w=(-1:2) ; ﬁ(m =(1:2;-1).

Géc ¢ gitta hai mét phang (o) va (B) la:

Moy )

cosQ = — =—=@p=060°.

3.1
6 2

n

s

Trong khong gian Oxyz, tinh goc ¢ gilta mat phang (P): x—\2y+z-2=0 va (Oxz):y=0.
A. p=135°. B. p=45°. C. p=90°. D. p=60°.
Loi giai
Ta co ﬁm =(1;—\/§;1) ; Z(OXZ) =(0;1;0).
Goc ¢ gifra hai mit phang (P) va (Oxz) la:

MMy 2

COS§0=f=—:>§0:450.
)

e

Trong khong gian Oxyz, goi ¢ 1a géc gitta mét phang (P):2x—y+3z+1=0 va (Oxy):z=0.

Tinh cos¢.
A= B. . c.2. D.2.
J5 J14 14 5
Loi gidi

Page 5

Swu tam va bién soan



Cau 19:

Cau 20:

Cau 21:

Cau 22:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Taco n, =(2;-1;3) 5 n,., =(0;0;1).

Goc ¢ giira hai mit phang (P) va (Oxy) la:

cosp = an(P) -”lax,,) _3
Trong khong gian Oxyz, cho hai mit phang (P):4x+my+mz+1=0 va (Q):x—y—-3=0.C6
bao nhiéu gia tri ctia m sao cho goc gitta hai mat phang (P) va (Q) bang 60°?
A. 1. B. 2. C. 3. D. 4.

Loi giai
Taco ﬁ(,,) :;1 :(4;m;m);ﬁ(g) :nj =(1;-1;0).
Khi do: cos60°:‘cos(;¢:;;1;) = |4—m| = |4—m|

V2m? +1642 2m? +8
@l:M©m2+8:(4—m)2<:>8:16—8m<:>m=1.
2 2ym’+38

Trong khong gian Oxyz, xac dinh tit ca cac gia tri thuc cta tham sé m dé hai mit phing
(a):2x+my+2mz+4=0 va (f):6x—y—z+3=0 vudng gbc voi nhau.
A.m=3. B. m=4. C.m=-3. D. m=-4.

Loi giai
Taco n, =(2;m;2m) 5 n, =(6;-1;-1).
(@) L(B)en, n,=0c12-m-2m=0m=4.
Trong khong gian Oxyz, cho lang try ding ABC.A'B'C' c6 A(0;0;0),B(0;1;0),C(1;1;0),
A'(0;0;1). Tinh goc gitta hai mit phiang (4BC) va (4'BC).
A. p=135°. B. p=45°. C. p=90°. D. ¢ =60°.

Loi giai
Vi ABC.A'B'C' 1a lang tru dtng nén A4’ L (Ach), do d6 mit phang (ABC) c6 vecto phap
tuyén la n, = A4’ =(0;0;1).
Mit phing (A'BC) co cap vecto chi phuong 1a AB= (0;1;-1) va AC = (1;1;-1).
Suy ra (A4'BC) c6 vecto phép tuyén la [ﬁ,ﬁ} =(0;-1;-1). Do d6 n, =(0;1;1) ciing 1a
vecto phap tuyén cta (A'BC).
Goi ¢ 1a goc giita hai mit phing (4BC) va (4'BC).

Khi do: cos¢ = ‘cos(n1 ;nz)

=%:>(p=45°.

Trong khong gian Oxyz, cho lang tru dimg ABC.A'B'C' c¢6 A4(0;0;0),B(0;1;0),C(1;1;0),
A'(0;0;1). Tinh goc giita hai mt phing (4BC') va (4'BC).

A. p=135°, B. p=45°, C. 9 =90°. D. ¢ =60°.

Loi gidi
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Cau 23:

Cau 24:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Tacé A'ACC' 1a hinh chit nhat nén 4'C'= AC, do d6 C'(1;1;1).
Mit phing (ABC") c6 cap vecto chi phuong la 4B =(0;1;0) va AC' =(1;1;1).
Suy ra (ABC'") c6 vecto phap tuyén 1a n, = [ZB,A_@} = (1;0;-1).
Mit phing (A'BC) c6 cdp vecto chi phuong 1a AB= (0;1;-1) va A'C = (1;1;-1).
Suy ra (4'BC) c6 vecto phap tuyén 1a | 4B, 4'C |=(0;-1;-1). Do do n, =(0;1;1) cing la
vecto phap tuyén cua (A'BC).
Goi ¢ 1a goc giita hai mt phang (4BC') va (A4'BC).

_— —

Khi d6: cosgp = ‘cos (nl ;nz)

1
=—=@p=060°.
> »

Cho hinh chop S.4ABCD c¢é day 1a hinh thang vuéng tai 4 va D, AB=2a,CD = DA=a . Canh
bén SA=2a va vudng goc véi ddy ABCD. Tinh cosin cta goc giita hai mit phang (SBC) va
(sCcD).

A S B 213 c. N5 p. Y15
- 15 15 15 15
Loi giai
S
B
D Cc

Chon h¢ truc toa do Oxyz sao cho A=0(0;0;0),D(a;0;0),B(0;2a;0),5(0;0;2a), thi
C(a;a;0)

Tacé SB =(0;2a;-2a),SC =(a;a;-2a),SD = (a;0;-2a),

| SB,5C | =(-2a%-24%-2a%), | SC,SD | = (-2a’;0;-a*).

Suy ra mat phang (SBC) c6 véc to phap tuyén n, =(1;1;1), mat phing (SCD)co véc to phap
tuyén n, =(2;0;1).

Bl _ 3

RN

Cho hinh chop S.ABCD c6 ddy ABCD la hinh vuong canh a, canh bén S4 =2a va vudng goc
v6i mit phang ddy. Goi M 1a trung diém canh SD. Tinhtan cta goc tao boi hai mat phing
(AMC) va (SBC).

Taco cos((SBC),(SCD)) =|cos .,

A 25 B 215 c. 25 p. V15
- 3 3 3 15
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Cau 25:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Chon hé truc toa do va chuén héa cho a =1 sao cho 4(0;0;0), B(0;1;,0), D(1;0;0), S(0;0;2)
Tacoé M 1a trung diém SD :M(%;O;lj, C(110).

m:(%;o;lj, AC =(1;1;0), [AM,ACJz(—l;I;%j = (AMC) c6 mot vipt 7i =(-2;2;1)

SB=(0;1;-2), SC=(I;1;-2), [ SB,SC |=(0;2;1) = (SBC) 6 mot vipt & =(0;2;1)

) ik
Goi a 1a goc gitra hai mat phang (AMC) va (SBC) thi cosa = ||11| |J| :TS
ni.\n
Do tana >0 nén tana = 12 —1=2\/§.
cos” « 5

Cho hinh lang tru tam giac déu ABC.A'B'C' ¢6 canh bén 2a, gbc tao boi A'B va mat day la
60°. Goi M la trung diém BC .Tinh cosin goc tao boi hai duong thing 4'C va AM .

A.ﬁ. B.ﬁ. C.ﬁ. D.ﬁ.
- 4 3 5 3
Loi giai
Br JL: -‘-
N7
,’/ 2a
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Cau 26:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

2a 2 B
@__20 _ yc=BC_4

tan60° /3 2 BB

Taco: AB=AC=BC =

= AB3

Chon hé truc toa do nhu hinh vé.

4

NE)

Ta co: A—'az(i'—a'—ZaJ :>A'C:4—a.
3T V3

AM =(0;-a;0) = AM =a.

Khi do: M (0;0;0), 4(0;a;0), C( ;O;Oj, A'(0;a;2a).

Khi d6 co cos(A'C,AM)=%=§.

Cho hinh chép S.ABCD c6 day hinh vudng. Cho tam gidc SAB vudng tai S va goc SBA bang
30°. Mit phing (S4B) vudng goc mit phiang day. Goi M, N la trung diém 4B, BC. Tim cosin

gbc tao boi hai dudng thang (SM,DN).

Al B L. c. L. D, Y2
J5 V5 NE) NE)
Loi giai
Gia str canh day c6 d6 dai la 1.
(S4B) L (ABCD)

Trong (SAB),ké SH L AB tai H . Tacé: {(SAB)N(ABCD)=AB=>SH 1 (ABCD).
SH < (SA4B),SH L AB

Chon hé truc toa d0 Axyz nhu hinh v sau day.

Tam giac SAB vuong tai S c6: SB = AB.cos SBA=1.c0s30" = ? .

5 3 o V3
Tam giac SBH vubdng tai H c6: BH = SB.cos SBH =2 va SH = BH .sin SB4 =~

AH = AB—BH=1->=L g l:o;ﬁ .
4 4 47 4

Page 9

Swu tam va bién soan



Cau 27:

Cau 28:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TQA PO TRONG KHONG GIAN

M(l;O;O] , D(0;1,0), N(l;l;Oj .
2 2

- 1

. . SM.DN ”
Ta co: SM = l;O;—ﬁ ,DN:(I;—l;Oj :>cos(SM,DN):| |: 4 :L_
4 4 2 SNDN 145 5

22

Cho hinh chép S.ABCD c¢6 day ABCD la hinh chir nhat, AB=a, BC = a3, SA=a va SA
vuodng goc v6i day ABCD . Tinh sina , véi @ 1a goc tao boi giita duong thang BD va mit phang
(SBC).

V2 V3

) 7 . 3 . )
A. sma:?. B. s1na=7. C. sinag=—. D. sma=—.

Cho a=1.
bat hé truc toa @6 Oxyz nhu hinh vé, khi d9, ta c6:

4(0;0;0), B(1;0;0), D(0:/3;0), S(0;0:1), C(1:+/3;0).

Tacé BD = (—1; \B;o), nén dudng thing BD c6 mdt véc-to chi phuong 14 4 = (—1; \B;o).
Taco SB =(1,0;-1), R’:(O;\B;O) :[@,Eﬁ] :(x/g;O;\/g) )

Nhu vay, mat phang (SBC)cé mot vée-to phap tuyén la n =(1;0;1).

Do d¢, & 1a géc tao béi gitta dudng thing BD va mit phing (SBC) thi

wn| |(=1).1+43.0+0.) e

sing =

—

u

Pl oy e e e e 4

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng canh a, mit bén S4B 1a tam gic déu

va ndm trong mit phang vudng goc véi mit phang (ABCD) . Goi G 1a trong tAm cda tam giac

SAB va M,N lan luot 13 trung diém cua SC,SD. Tinh cdsin cta goc giira hai mat phang
(GMN) va (ABCD) .
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Cau 29:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

NS o V13
39 13
Cho a=1.

Chon hé truc toa 36 Oxyz nhu hinh vé, khi d6

S O;O;ﬁ ;A _—1;0;0 ; B l;O;O ;C l;1;0 ;D _—1;1;0
2 2 2 2 2

suy ra G(O;O;ﬁj; M{l,lﬁ} N(—ll,ﬁJ

6 4’27 4 4’27 4

Ta c6 mit phang (ABCD) c6 vecto phap tuyén la & =(0;0;1), mat phang (GMN )c6 vecto phap

. — V31
tuyénla 7 =| GM;GN O———
syiénta 7 = GG | - { 51
7 i k| N
Goi « la goc gitra hai mat phang (GMN) va (ABCD), ta ¢6 cosa:|ﬁ|.|];| = \/‘3‘_9 TR
24

Cho hinh chép S.ABCD ¢6 ddy ABCD la hinh chit nhit va SA L(ABCD). Cho biét
AB=2a,AD =3a va SA =2a. Cosin goc giira hai duong thang SC va BD bang

5 5 3 3
W B. —. C. —. D. ————
J221 — 221 221 J221

Loi gidi
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Cau 30:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Chon h¢ truc toa d0 Oxyz nhu hinh v€ sao cho A=0.

Ta co B(24;0;0),D(0;34;0),5(0;0;2a) va C(24;34;0).

Suy ra SC = (24;30;-24) va BD =(~2a;34;0).

Hai dudng thang SC va BD ¢6 vecto chi phuong lan luot 18 7 = (2;3;-2) va 7 =(-2;3;0).

—»—)

2.(-2)+3.3+(-2).9) B

\“H \ \/22+32 ? \/(_2) a0 221

Vay cos(SC BD)

Trong khong gian Oxyz, véi mat phang (Oxy) 12 mat dat, mot may bay cat canh tir vi tri
A(O;IO;O) v6i van toe 7 = (150;150; 40). Tinh goc nang ctia may bay (goc giira huéng chuyén

dong bay 1én ctia may bay véi dudng bing va lam tron két qua dén hang don vi).
e

D. 9°.

A. 10°.

Loi gidi

Goi A la duong thang biéu thi cho huéng chuyén dong bay 1én clia may bay.
Ta cd A nhén vecto U = (150;150;40) = 10(15;15;4) lam vecto chi phuong.
Mit phing (Oxy) ¢6 VTPT 7i=(0;0;1).

Goi ¢ 1a goc giita duong thing A va mit phiang (Oxy).

oA [15.0+15.0+4.1 4
il V152115 + 420 102 117 /466
Vay goc nang cia may bay la o ~11°.

Suy ra sing = ‘cos(ﬁ,ﬁ)‘ ‘
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

| CHUONG |

BAI: CONG THUC TINH GOC TRONG KHONG GIAN
@ HE THONG BAI TAP CAU HOI 4 MENH PE TRA LOI PUNG/SAL

PHAN II: CAu tric nghi¢ém diing sai. Thi sinh tri 16i cAu héi. Trong mdi y a), b), c), d) & mgi ciu, thi
sinh chon ding hoic sai.

Cau1: Trong khong gian véi hé truc Oxyz, cho ba mit phang (P):x—y+2=0, (Q):x+y—z-3=0
,(R):x+y+2z-1=0.
a) Cosin goc gilta hai mit phang (P) va mit phing (Q) bang 0.
b) Géc giira hai mit phing (P) va mit phang (Q) bing 0°.
¢) Cosin goc giita hai mat phang (Q) va mit phang (R) bang 0.
d) Cosin goc giira hai mat phang (P) va mit phing (R) bang 1.
Cau2: Trong khong gian Oxyz, cho hinh chop S.ABC c6 ba diém S(O; 0;3), A(O; 0;0),3(1; 0;0),
C(0;2;O) va mat phang (P):x+y+z—3 =0.
a) Cosin goc giita hai mat phang (SAB) va mat phang (ABC ) bang 0.
b) Goc giita hai mat phang (SAC ) va mat phang (ABC ) bang 90°.

c) Cdsin goc gifra hai mit phang (SBC) va mit phing (A4BC) bang % :

1043

d) Césin goc gitta hai mét phang (SBC) va mit phing (P) bang o

x=t

, -1
Cau 3: Trong khong gian Oxyz, cho hai duong thang A:{y=2-3f va d: el
z=1+2¢

a) Diém A(O;Z;l) khong thudc duong thang A .
b) Puong thang d c6 viep u, =(3;2;2).
¢) Hai duong thing A va d chéo nhau.

d) Goi « 1a goc giita hai duong thing A va d . Khi d6 cosa =——.

&‘ur
1)
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Cau 4:

Cau 5:

Caiu 6:

Cau 7:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz , cho hai dudng thing d va d’ c6 phuong trinh chinh tic 1an luot 1a:
d:x—3 _ y=17 _ z—-15

x=1 y-2 z-3

R T S R
x=3+2t
a) Phuong trinh tham s6 ctia d 1a: { y=7+5¢ ,teR.
z=15+6¢
x=1+¢
b) Phuong trinh tham s6 cua d' 1a: < y=2+¢,t' e R.
z=3+t

¢) Hai duong thang d va d’ cét nhau.

d) Goc giira duong thang d va d' 1a 35°.
x=3+t

Trong khong gian Oxyz, cho dudng thang A: <y =4+2¢,t€R va mit phing (P) c6 phuong
z=-3~-t

trinh 2x+y+z—-1=0.

a) Mot véc to chi phuong ciia A 1a u =( 3;4;-3 ) .

. 3

b A (P))=—.
) sin(o () -
¢) Goc gitra A va (P) la: 30°.

d) Giao diém ctia A va (P) la: M (3;4;-3).

x=2 y-1 z+3

\ - < P 7
> ) va mat phang ( ) co

Trong khong gian Oxyz, cho duong thiang A:

phuong trinh 3x+6y—-32z+2024=0.

a) Mot véc to chi phuong ctia A 13 u =( -L-21).

b) Mot véc to phap tuyén cta (P) 1a n :( 1;2;-1 ) )

¢) Goc gilta A va (P) 1a: 90°.

d) Ly tuy y hai diém phan biét4,B€A. Goi 4',B' lan luot 1a hinh chiéu cia 4,B Ién (P).

Khi do A'B' =2024 .
x=1+2¢

Trong khong gian Oxyz , cho dudng thang A: <y =2+t ,teR va mit phang (P) c6 phuong
z=-1-3t

trinh 2x+y—-3z-1=0.

a) Mot véc to chi phuong ciia A 1a u =(2,0,-3).

b) Géc gitta A va (P) la: 150°.

¢) Khong co6 diém chung nao giita A va (P) .

d) Hinh chiéu caa M (1;2;-1) 1én (P) 1a: N(1;2;1).
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Cau 8:

Cau 9:

Cau 10:

Cau 11:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+t¢
Trong khéng gian Oxyz, cho dudng thing A 4y=243t va duong thing
z=3-1¢
x=2 y+2 z-1
21 3
a) Diem M (1;2;3) thudc A, va diém N(2;-2;1) thude A,.

24154
77

AZ

b) cos(A,A,) =
¢) Hai duong thang A, va A, chéo nhau.
d) Puong thing d di qua diém N (2;3;— 1) ddng thoi ct va vudng goc véi A, ¢6 phuong trinh
1 x=2 _ y=3 _ z+1 '

2 -71 25

. —2024 202 .
Trong khong gian Oxyz, cho duong thang A: al 20 =%= it 20 2 va mat phang
(P):2x+2y—z+1=0.Xét cac vecto u=(2;1,-2), n=(2;2;-1).

a) u la mot vecto chi phuong ciia dudng thing A .
b) 7 1a mot vecto phap tuyén ctia mit phang (P) .

¢) cos (A,(P)) = g .

d) Goc giira duong thang A va mat phiang (P) bang 63° (lam tron dén hang don vi cua do).
x=1-t¢

Trong khong gian Oxyz , cho dudng thang A:{ y =3+¢ va mit phing (P) x—=2y+2z-3=0.
z=4

a) Vecto n=(1;-2;2) 1a mot vecto phap tuyén cta (P).

b) DPiém M(O;4;4) thudc A.

¢) Goc gitta A va (P) bang 60°.

d) Puong thang d di qua diém M(O;4;4) , song song vadi (P) va tao voi A mot goc 45° ¢o

-2 -3 -2
phuong trinh 1a i Y Ay .
-2 1 2

x=3-2t
Trong khong gian Oxyz , cho dudng thang A:{ y =1+2¢ va mit phang (P) x+y-5=0.
z=-5+t
a) Vecto u =(-2;2;1) 1a mdt vecto chi phuong cta A.
b) Géc gitra hai mit phang (P) va (Oyz) bing 45°.
x=-2 y-3 z+4
2 2 1
d) Puong thang d vudng géc A va tao voi (P) mot goc 45° ¢6 mot vecto chi phuong 1a

u, =(1;-2;4).

¢) Puong thang di qua N (2 ;35— 4) va song song v4i A ¢ phuong trinh la
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Cau 12:

Cau 13:

Cau 14:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+t¢
Trong khong gian Oxyz, cho dudng thang A: {y=2+¢ ,t€R va mit phang (P) c6 phuong
z=3+3¢
trinh x+2y—-z-2=0.
a) Mot véc to phap tuyén cia (P) 1a n :( 1;2;-1 ) .
b) Géc gitta A va (P) la: 60°,
¢) Chi c6 mot diém chung duy nhat gitta A va (P).
d) Moi diém thudc A c6 hinh chiéu lén (P) 1a chinh né.
Cho hinh chép tir giac déu S.ABCD c6 day 1a hinh vudng tdim O canh bang V2 , SO =1. Goi
E la diém doi xtrng véi D qua trung diém cia SA. Goi M, N lan luot la trung diém ciia AE
va BC. Chon h¢ truc toa d0 Oxyz nhu hinh bén.

a) Toa diém 4 1a (0;-1,0).

b) Mit phang day c6 phuong trinh x+ y=0.

¢) Hai duong thang MN va BD vudng gbc voi nhau.
d) Gia tri sin ctia goc tao boi dudng thing MN va mit ddy bang ﬁ

Cho hinh chép S.ABCD cé day 1 hinh vudng canh bang 1, SA vudng goc voi miat ddy va co do
dai bf?mg 2.Goi H,K lan luot 13 hinh chiéu vuong goc cua A 1én SB va SD . Chon h¢ truc toa
d6 Oxyz nhu hinh bén.

a) Toa d¢ diem C 1a (L1;1).

b) Phuong trinh dudong thing SC 1la
z=2

-2

¢) Goc giira duong thang A4C va SB 1a 30°.

d) Goc gitta duong thang SD va mit phang
(AHK) 1a 60°.

x=y=
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Cau 15:

Cau 16:

Cau 17:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Cho hinh chép S.ABCD c6 day la hinh thang vudng tai 4 va B, AB=BC=a, AD=2a, S4
vudng goc véi mit ddy va SA=a. Goi M, N lan luot 13 trung diém ctia SB va CD. Chon hé
truc toa d9 Oxyz nhu hinh bén. 2

a) Toa diém C la (11;0).

b) Goc tao boi dudng thang SB va AC 13 60°.

¢) Co-sin cua goc giira duong thing MN va mit phing

55

SAC) 1a 222
(54C) 1a =

d) Goc gitra hai mit phang (SBC) va (SAC) la 30°.
Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh chit nhat v61 AB =2a,AD =5a,54A=3a va
SA L(ABCD). Bing cach thiét 1ap hé truc toa @6 Oxyz (chon a =1) nhu hinh bén.

¢) Khoang cach tir diém A dén mit phing (SBD) 1a %

38

d) Ban kinh mit cdu di qua bén diém S,4,C,D 1a R= —

Mot san van dong dugc xay dung theo mo hinh 1a hinh chép cut OAGD.BCFE ¢6 hai day song
song v&i nhau. Mat san OAGD 1a hinh chit nhat va duoc gén hé truc Oxyz nhu hinh v€ duoi
(don vi trén mdi truc toa do 1a mét). Mit sin OAGD c6 chiéu dai 04 =100m, chiéu rong
OD = 60m va toa d6 diem B(10;10;8).

a) Toa do diém A(100;0;0),D(0;60;0),G(100;60;0).

b) Vecto phép tuyén ctia mit phing (OBED)1a ii =(4;0;5)
¢) Phuong trinh mt phang (OBED) la:4x—5z=0.

d) d(G,(OBED))~ 60,5m
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Céu 18: Trong khong gian Oxyz cho trudc ( 1 don vi= 1 cm), c6 mot cha kién vang va mot cha kién den
bo trén hai sgi day thang khac nhau. Gia sir tai thoi diém ¢ ( tinh bang phut), kién vang ¢ tai vi

tri (2+261-#;2+¢) trén dudng thing d,. Cung thoi diém do, kién den & tai vi tr

(7-t;2—1;—36+3¢) trén dudng thing d, .

4
i -
12 10! N -4
2 "*'_::w-‘\--.?...__?_, A2 -2
T N e = deee
K ’4 210 -2
5 6 :
1210 +-2
14
y

a) Tai thoi diém ¢ =1, kién vang c6 toa do (4;0;3). kién den c6 toa do B(6;1;33).
b) Tai thoi diém ¢ =1, khoang cach gitta hai cht kién khoang 36,07 cm .

¢) Khoang cach giita hai chu kién nho nhét 1a /833 .
d) Tai thoi diém ¢ =7 thi khoang cach giita hai cha kién 13 nho nhét.
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

| CHUONG |

BAI: CONG THU'C TINH GOC TRONG KHONG GIAN
@ HE THONG BAI TAP CAU HOI 4 MENH PE TRA LOI PUNG/SAL
PHAN II: CAu tric nghi¢ém ding sai. Thi sinh tra 16i cAu héi. Trong mbi y a), b), c), d) & mdi cau, thi
sinh chon ding hoic sai.
Caul: Trong khong gian véi hé truc Oxyz , cho ba mit phang (P):x—y+2 =0, (Q):x+y—z—3 =0
, (R):x+y+2z—l=0.
a) Cosin goc giira hai mit phang (P) va mit phing (Q) bang 0.
b) Goc giita hai mit phing (P) va mit phang (Q) bang 0°.
¢) Césin goc gifra hai mét phang (Q) va mit phing (R) béng 0.
d) Cosin goc giita hai mit phang (P) va mit phang (R) bang 1.
Loi giai
‘ a) Ding ‘ b) Sai ‘ ¢) Pung ‘ d) Sai ‘
a) Pbung. Ta co Z :(1;_1;0), @ :(1; L _1).

cos((P);(Q)) =

ﬁ(p)-ﬁ(g)‘ L1+ Enaro.n)

V243

b) Sai. Géc gi&a hai mt phing (P) va mit phang (Q) bang 90°.

M) |{(0)

) Ding. Ta co "o = (113 =1) e =(1:1:2),

cos((Q);(R)) = “%T%

o) |- iny

[L1+1.1+(=1).2

V36

=1:0) n,=(1;1;2)

d) Sai. Ta co tp = (1

cos((P):(R)) - ?( | _Li+D.1+02]
i |- V246

Chu2: Trong khong gian Oxyz, cho hinh chép S.4BC c6 ba diém S(0;0;3), 4(0;0;0),B(1;0;0),

M)
M

C(0;2;0) va mat phang (P):x+y+z-3=0.
a) Cosin goc gifra hai mit phang (SAB) va mit phang (ABC) béng 0.
b) Goc giita hai mit phang (SAC) va mit phang (A4BC) bang 90°.
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

c) Cdsin goc gitra hai mit phang (SBC) va mit phing (A4BC) bang % :

d) Cosin goc giira hai mat phang (SBC ) va mat phang (P) bang 102\{5 .
Loi giai
‘ a) Ding ‘ b) Piling ‘ ¢) Sai ‘ d) Sai ‘

a) Dung. Bon diém §(0;0;3), 4(0;0;0), B(1;0;0), C(0;2;0) thudc mét tir dién vudng
S.ABC nén d& thay (SAB) L (ABC) = cos((S4B);(4BC))=0.

b) Dung. Bén diém S(0;0;3), 4(0;0;0),B(1;0;0), C(0;2;0) thudc mot tir dién vudng
S.ABC nén d& thiy (SAC) L (4BC) = ((S4B);(4BC))=90°.

¢) Sai. Ta cé: (SBC):%+§+§=1 = (SBC) :6x+3y+2z-6=0. Suy raﬁ(SBC) = (6;3;2) .
(4BC) ¢6 7y = SA=(0;0;3)
A apcy !t 6.0+3.0+2.3
cos((SBC);(ABC)) _ B (s50)] | | — g
i gner | Fissey| VO 407 +3° 46 32427 T
B gpey = (6:3;2)
d) Sai. Ta co: Q(SBC)
Hip) = (1; 1;1)
(spc) T 6.1+3.1+2.1
s [ fi| N6 +3 422 NP+ 412 21
x=t
A ~ . . R 2 . x-1 y z-2
Cau 3: Trong khong gian Oxyz, cho hai duong thang A:{y=2-3f va d: 3 = 5 = 5
z=1+2¢

a) Diém A(O;2;l) khong thudc duong thiang A .
b) Duong thing d c6 vtep u, =(3;2;2).
¢) Hai duong thing A va d chéo nhau.

. 5
d) Goi a 1a gbc gitra hai duong thang A va d . Khi d6 cosa =——.

V38
Loi giai
| a)Sai | b)Sai | oPing | d)Sai |

x=0
* Phuong 4n a) sai: Khi =0 thi { y =2 nén diém A(O;2;l) thuoc duong thang A .

z=1
* Phuong 4n b) sai: Puong thing d ¢6 vtep u, =(-3;2;2).
* Phuong an ¢) dung:
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

A di qua diém 4(0;2;1), co vtep u, =(1;-3;2).
d diqua diém B(1;0;2), co vtep z;d =(—3;2;2).
Ta co: [u,u |=(~10;-8;-7); AB=(1;-2;1)=|u ,u, | AB=-1#0 nén A va d chéo

nhau.
* Phuong an d) sai:

Ta c6 cac vecto chi phuong cta hai dudng thang 1a ;A = (1;—3;2) , z?d = (—3;2;2) .

wo| o (3)+(3)2+22 s
JPH(3) 427 (-3 422427 V238

cosaz‘cos(uwud)

uA ud

Trong khong gian Oxyz , cho hai dudng thing d va d’ c¢6 phuong trinh chinh tic 1an luot 1a:

d.x—3_y—7_z—15 o x=1 y-2 z-3

2 5 6 9T T T
x=3+2t
a) Phuong trinh tham sé cua d 1a: { y=7+5¢ ,teR.
z=15+6¢
x=1+¢
b) Phuong trinh tham s6 cua d' 1a: < y=2+¢,t' e R.
z=3+t

¢) Hai duong thing d va d' cét nhau.
d) Goc giita duong thang d va d' 1a 35°.
Loi giai
‘ a) Ding ‘ b) Piling ‘ ¢) Sai ‘ d) Sai ‘
x=3+2t

a) dung: Phuong trinh tham s ciia d 1a: {y=7+5¢ ,teR.
z=15+6¢
x=1+t
b) dtng: Phuong trinh tham sb cua d' 1a: {y=2+¢',' eR.
z=3+¢
¢) sai:
Puong thing d c6 mot véc to chi phuong 13 u = (2;5:6).
Puong thing d' c6 mdt véc to chi phuong 1a ' = (L1;1). Suyra d va d' cit nhau hodc chéo
nhau.

34+2t=1+t 20—t'=-2 t=-1
Xét 1 7+5t =2+t ;t,' eR & 5t—t'=-5 ;t,' eR &t=-T7 ' eR.
15+6¢=3+¢ 6t—t'=-12 6t—t'=-12

Hé phuong trinh trén v6 nghiém. Do d6 hai dudng thing d va d' chéo nhau.
d) sai: Goc giita duong thang d va d' la:

Page 3

Swu tam va bién soan



Cau 5:

Ciu 6:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

2.1+5.1+6.1] 13
V245G AP+ P 195

cos(d,d') = ‘cos(z;,rj)

Suy ra (d,d')~21°.

x=3+t

Trong khong gian Oxyz, cho duong thang A: <y =4+2¢,t € R va mit phang (P) c6 phuong
z=-3-t

trinh 2x+y+z—-1=0.

a) Mot véc to chi phuong ciia A 1a u =(34-3).

b) sin(A,(P)) =?.

¢) Goc gitta A va (P) la: 30°.
d) Giao diém cua A va (P) la: M(3;4; —3).
Loi giai
‘ a) Sai ‘ b) Sai ‘ ¢) Pung ‘ d) Sai ‘

a) sai:

Mot véc to chi phuong cia A 1a u =(12-1)

b) sai:

Mot véc to chi phuong ciia A 1a u=( 1;2;-1 ), mdt véc to phap tuyén cia (P) 1a n=( 21;1)
|1 2+2.1+(-1).1 By

JPE+27 4 22 +1°+1°

. Khi d6 sin(A,(P)) ‘COS ﬁ q)‘_

¢) ding:
Mot véc to chi phuong cia A 13 u =( 1,2;-1), mdt véc to phap tuyén cia (P) 1a n=( 2;1;1)
_. - 1.2+2.1 1
Khi 6 sin(A,(P)) = |eos(u ‘ 2214 | _L
427+ 1P+

Vay (A,(P))=30°.
d) sai:
Taco 2.3+(—4)+(-3)-1=-2#0 nén M (3;4,-3) 2(P).

Trong khong gian Oxyz, cho duong théng A al _12 = = 1—3 va mat phfmg (P) co
phuong trinh 3x+6y—-32z+2024=0.

a) M6t véc to chi phuong cia A 1a u=( —1;-2;1).

b) Mot véc to phap tuyén cta (P) 1 n =( 1;2;-1 ) )

¢) Géc gitta A va (P) la: 90°.

d) Ly tuy y hai diém phan biét4,B €A . Goi 4',B' lan luot 1a hinh chiéu cia 4,B 1én (P).
Khi d6 A'B' = 2024 .
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Cau 7:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Loi giai
| aybing | b)Ping | obing | d)Sai |
* Phuong &n a) dang:

Mot véc to chi phuong cia A 1a u =( -L-21).
* Phuong an b) dling:
Mt véc to chi phuong ciia (P) 1a n=( 1;2;-1).
* Phuong 4n c¢) dung:

Mot véc to chi phuong cia A 1a u =( -L-2;1), mot véc to phép tuyén cia (P) la
(<1).1+(=2).2+1.(-1)
JE +(22) + 121424 (1)

n=(12-1).Khido sin(A,(P))= =1.
Vay (A,(P))=90°.
* Phuong an d) sai:
Vi AL(P) nén A' tring B'. Do dé 4'B'=0.
x=142¢
Trong khong gian Oxyz , cho duong théng A: <y=2+t ,teR vamat phéng (P) c6 phuong
z=—1-3¢t
trinh 2x+y—-3z-1=0.
a) Mot véc to chi phuong cia A 1a U =( 2;0;-3 ) .
b) Géc gitta A va (P) la: 150°.
¢) Khong c6 diém chung nao gitta A va (P) .
d) Hinh chiéu ciia M (1;2;-1) lén (P) 1a: N(L2;1).
Loi giai
| a)Sai | b)Sai | Sai | d)Sai |

a) sai:

Mot véc to chi phuong cia A 1a u =(21-3).

b) sai:

Goc gitra duong thang va mat phang khong thé 16n hon 90° .
¢) sai:

Mbt véc to chi phuong cua A 1a u = ( 2;1;-3 ), mdt véc to phap tuyén cua (P) 1a n=(21-3 )

. Khi d6 sin(A,(P))= 22+()(-1)+33 =1.

J2 (1) 43 224 (1) +3
Do do (A,(P)) =90°. Vay c6 diém chung giita A va (P) :
d) sai:
Tacod A L(P), M(;2;-1)eA va MN =( 0;0;2 ) khong cing phuong véi ;1:( 2;1;-3 )nén

dap an sai.
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Cau 8:

Cau 9:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+t¢
Trong khéng gian Oxyz, cho dudng thing A 4y=243t va duong thing
z=3-1¢
x=2 y+2 z-1

A
R 1 3

a) biém M(1;2;3) thugc A, va diém N(2;—2;1) thugc A,.

24154
77

b) cos(A,,A,) =

¢) Hai duong thang A, va A, chéo nhau.
d) Puong thiang d di qua diém N (2;3;— 1) dong thoi cat va vudng goc v6i A, co phuong trinh

x=2 y-3 z+1
2 71 25

la

Loi giai
‘ a) Pung ‘ b) Sai ‘ ¢) Sai ‘ d) bung ‘

a) ding: Tl phuong trinh ctia A ;A, tacd M (1;2;3) €A, va N(2;—2;1)EA2.
1.(=2)+3.1+(-1).3 N
b) sai: Ta co cos(A,A,) = (-2) - ( 2) | _vl>4 ,

JP3 (1) (2 ez T
¢) sai: Taco uT=(1;3;—1) 1la VTCP cta A, ; uj=(—2;1;3) 1a VTCP cua A,; M(1;2;3)EA1 va
N(2;-2;1)eA, = MN =(1;-4;-2).

Do dd | uy,u; |=(10;-137) % 0; | w1, | MN =10.1+(=1).(<4)+7.(-2) =0. Suy ra A, va A,
cit nhau.

d) ding: Goi P=dnA,. Ta cob PEA2:>P(—2t+2;t—2;3t+1) (vé6i  teR)
= NP=(-2t;t-5;3t+2). Hon nita Ned,Ped va dLlA, nén NP_Llu,
:NT’.LTQ=0:>(—2t).(—2)+(t—5).1+(3t+2).3=0:>t:—%.

Do dé Nﬁ:(l;_ll;gj =, =(2;-71;25) 1a VTCP ciia d .
71414

x—=2 y-3 z+1
-71 25

Vay d c¢o6 phuong trinh 1a

. —2024 202 .
Trong khong gian Oxyz, cho duong thang A 20 =%=Z+ 20 > va mat phang

(P):2x+2y—z+1=0.Xét cac vecto ;:(2;1;—2), ;1:(2;2;—1).

a) u la mot vecto chi phuong ciia dudng thing A .
b) n la mot vecto phap tuyén ctia mit phang (P) .
8

¢) cos (A,(P)) =5
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Cau 10:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

d) Goc giita dudong thang A va mit phang (P) bang khoang 63° (1am tron dén hang don vi cua
do).

Loi giai
| a)ybing | b)Ping | )Sai | d)Ping |
—-2024 2025 -~ .
a) Do A: al 5 = % T 5 nén (2 I; 2) la mét vecto chi phuong cua dudong thang

A . Suy ra a) Dung.
b) Do (P):2x+2y—-z+1=0 nén n=(2;2;-1) 1a mt vecto phap tuyén cia dudng thing (P).

Suy ra b) Dung.
‘ | 22+1.2-2(-1) 8
T sm =2
9 Taco ‘ o] e e(cap 22 e (1) O
2 - 64 17 V17 ,
cos (A,(P)):l—sm (A,(P))—l—azaicOS(A,(P))zT. Suy ra ¢) Sai

d) Ty c) suy ra (A,(P)) ~63°. Suy ra d) Pung.

x=1-t
Trong khong gian Oxyz , cho dudng thang A:{ y =3+ va mit phang (P):x—2y+22—3 =0.
z=4

a) Vecto n=(1;-2;2) 13 mot vecto phap tuyén cta (P).
b) Diém M(0;4;4) thudc A.
¢) Goc gilta A va (P) bang 60°.

d) Puong thing d di qua diém M(O;4;4) , song song vadi (P) va tao voi A mot goc 45° co

phuong trinh 1a X2 = y=3 = 222 .
-2 1 2
Loi giai
| ayPing | b)Ping | ¢)Sai | d)Ping |
a) ding: Tu phuong trinh cta (P) Xx—2y+2z-3=0 tacd 72=(1;—2;2) la mot vecto phap

tuyén cua (P).

x=1-t x=0
b) dang: Tt phuong trinh ciia A:{ y=3+¢ cho =1 tadugc { y =4.Do d6 M(0;4;4)€A.
z=4 z=4
(<1).1+1.(-2)+02] |

¢) sai: Ta co Sin(A,(P)) = =—.Do do (A,(P)) =45°,

JE e+ V2
d) ding: Goi u=(a;b;c) (v6i a* +b*+c*>0) lamdt VTCP cta d . Do d // (P) nén u Ln

—un=0=a—-2b+2c=0=2c=2b—a (¥).

. 1 |—a+b| 1 5
Hon nita (d,A) 45° nén cos(d,A) = ——c>|b a|—\/a +b* +¢?
\/_\/a +b° +c
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Cau 11:

CHUYEN DE V - HINH HOC 12 - PHUONG PHAP TQA PQ TRONG KHONG GIAN
& (b—a) =a*+b* +c? & ? =2ab < (2¢)’ =—8ab. Thay (¥) viao ta duoc
(2b—a)’ =—8ab < (2b+a)’ =0 <> a=-2b. Thay vao (*) ta dugc ¢ =2b.
Do d6 u =(-2b;b;2b) (voi b#0). Suy ra u, =%& =(-2;1;2) ciing la mot VTCP cia d .

Hon nita d di qua diém M(O;4;4) nén d c6 phuong trinh 1a %:yT_‘L: Z;4 .

x—=2 y-3 z-2
-2 1

Do d6 ta co N(2;3;2) €d nén ciing 1a phuong trinh cta d .

x=2 y-3 z-2
-2 1 2

de

(C6 thé kiém tra tinh ding, sai cia d) bang cdch sir dung phwong trinh
kiém tra théa man gia thiét M(O;4;4) ed;d/l (P) va (d,A) =45°).

x=3-2t
Trong khong gian Oxyz , cho dudng thang A:{ y =1+2¢ va mit phang (P) x+y-5=0.
z=-5+t

a) Vecto u = (—2;2;1) 1a mot vecto chi phuong cia A .

b) Géc gitra hai mit phang (P) va (Oyz) bing 45°.

x=2 y-3 z+4
-2 2 1
d) Puong thing d vudng géc A va tao voi (P) mot goc 45° ¢6 mot vecto chi phuong 1a

u, = (1;-2;4).

¢) Puong thang di qua N (2 ;35— 4) va song song voi A ¢6 phuong trinh la

Loi gidi
‘ a) Ding ‘ b) Diing ‘ ¢) Pung ‘ d) Sai ‘
x=3-2t
a) dang: T phuong trinh ctia A:{ y=1+2¢ taco U= (—2 ; 2;1) la mot vecto chi phuong ciia A

z==-5+t¢

1

-

b) dung: (P):x+y-5=0; (Oyz):x=0 nén ta co cos((P),(Oyz))

Suy ra ((P),(Oyz)) =45°.
¢) ding: Puong thang A, /A nén A, nhan u=(-2;2;1) lam VTCP. Hon nita A, di qua

x—=2 y-3 z+4
-2 2 1
d) sai: Goi u, =(a;b;c) (v6i a*+b*+¢*>0) 1a mot VICP cia d. Do d LA nén u, Lu

N(2;3;—4) nén c6 phuong trinh la

:>u7.ﬁ=0:>—2a+2b+c=0:>c=2a—2b ().
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Cau 12:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

ne |a+b| 1
CHler e %
<::>|a+b|:\/m<:>(a+b)2 —a*+b*+c* & c*=2ab. Thay (*) viao ta duoc
(2a—2b)’ =2ab < 2a° —5ab+2b* =0 (**),

Néu b=0=a=0;c=0 (khong thoa min).

Hon nira (d,(P)):45° nén sin(d,(P))

2 =2
Néu b#0,tacod (**)@2(%) —5(%}4&:0@

SR SR
|

1

2
V6i ==2=a=2b, thay vao (*) ta dugc ¢ =2b. Do d6 u, =(2b;b;2b) (véi b#0),

b
. 1 — .

Véi %=53b=2a,thayvéo (*) ta dwgc ¢ =—2a. Do d6 u, =(a;2a;-2a) (voi a#0).
Vay u, =(1;-2;4) khong 13 mot VTCP ciia d .
Cich khic: Gia st u=(1;-2;4) 1a mot VTCP cia d. Khi d6
|11+ 1+40| 1
2y (=2) + 42 NP1 Va2

Vay u, =(1;-2;4) khong la mot VTCP cua d .

( ( )) #45° (mau thuan).

sin(d,(P)) = \/

x=1+t¢
Trong khong gian Oxyz, cho dudng thang A: {y=2+¢ ,t€R va mit phang (P) c6 phuong
z=3+3t
trinh x+2y—-z-2=0.
a) M6t véc to phap tuyén cua (P) 1a n=( 1;2;-1).
b) Géc gitta A va (P) la: 60°,
¢) Chi c6 mot diém chung duy nhat gitta A va (P).
d) Moi diém thudc A c6 hinh chiéu lén (P) 1a chinh né.
Loi giai
| a)ybing | b)Sai | ¢Sai | d)Ping

a) dung:
Mot véc to phap tuyén ciia (P) 1a n=( 1;2;-1).
b) sai:
Mot véc to chi phuong cia A 1a u=( L;1;3 ), mdt véc to phap tuyén cia (P) 1a n=( 1;2;-1)
L1+2.1+(-1).
.Khi d6 sin(A,(P)):\/ L1211 =0
1+

22+ (1) NI +17 432

Do d6 (A,(P))=0°.

¢) sai:
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Cau 13:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

MeA
M e(P)
NeA
Ne(P)

Ta xét M( 1;2;3) va N(0;1;0 ), dé thay do do giita A va (P) c6 nhiéu hon hai

diém chung.
d) dang:

Vi moi diém thudc A déu thudc (P) nén moi diém thudc A c¢6 hinh chiéu 1én (P) la chinh no.

Cho hinh chép tir giac déu S.ABCD c6 day 1a hinh vudng tdim O canh bang V2, 50=1. Goi
E 1a diém d6i xtmg v6i D qua trung diém cua S4. Goi M, N lan luot 13 trung diém cta AE
va BC. Chon h¢ truc toa d0 Oxyz nhu hinh bén.

a) Toa diém A4 1a (0;-1;0).
b) Mit phing day c6 phuong trinh x+y =0.
¢) Hai duong thang MN va BD vudng gbc voi nhau.

d) Gi4 tri sin clia goc tao boi dudng thing MN va mat day bang L
J10
Loi giai
| a)yPing | b)Sai | o bing | d)DPing |

1
2
b) Mit phang day 13 mit phang (Oxy) , do d6 phuong trinh mit phang day 1a z=0.
¢) 0A=0B=0C=0D=1= B(1;0;0), C(0;1;0), D(-1;0;0).

a) OA = AC:%A/E.\/E:L Suy ra A4(0;-1;0).

N 1a trung diém BC = N(%;%;Oj.

S(0;0;1), A(0;-1;,0)= toa diém trung diem SA 1a (0;—%;%).
E d6i xtmg D qua trung diém SA4 = E(l;—l;l).

M 1a trung diém AE:M(%;—l;lj.

2

W:(o;%;—%j, BD =(-2;0,0)= MN.BD=0=>MN L BD.
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Cau 14:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
e 31 < 2 , ’ , AT
d) MN = O;_E;E , mat phang ddy c6 vecto phap tuyén n =(0;0;1)

0.0+ —é .O+1.1
2 2 1

SR

2

= sin(MN,(ABCD)) = cos(m,ﬁ) =

Cho hinh chép S.ABCD c6 day 1a hinh vudng canh bang 1, S4 vudng goc véi mat day va co do
dai bang 2. Goi H,K lan luot 1a hinh chiéu vudng goc cia 4 1én SB va SD . Chon hé truc toa
dd Oxyz nhu hinh bén.

a) Toa d¢ diém C 1a (L1;1).

z—2
-2

b) Phuong trinh dudng thang SC 1a x=y =
¢) Goc gitta duong thang AC va SB 1a 30°.
d) Géc giita dudng thang SD va mit phang (A4HK ) 1a 60°.
Loi giai
| a)Sai | b)Ping | ¢)Sai | d)Sai |

a) Vi Ce (Oxy), CB=CD=1 nén C(l;l;O) .
b) §(0;0;2) = SC=(1;1;-2).
Puong thing SC di qua S(O; 0; 2) va co vecto chi phuong SC = (1;1; -2)

:>SC:x=y=Z_22.

¢) AC =(L;10), B(1;0,0)= SB =(1;0;-2).
L1+1.0+0.(=2) 1
JErEfEe(2) V10
d) Ta ¢6 BC LSA,BC L AB nén BC 1(SAB), suy ra BCLAH. Ma AH 1L SB nén
AH 1 (ABC)= AH 1 SC.

Suy ra cos(AC,SB) = = (AC,SB)~71°34",
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Cau 15:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Tuong tu, ta cling c6 AK L SC. Do d6, SC L(AHK) hay vecto phap tuyén cua (AHK) la
nank) = SC = (1;1;-2) . Ta lai c6 SD = (0;1;-2).

‘ 1.0+1.1+(=2)(-2) ‘_ 5

‘\/12+12 2) 07417 + (- ‘ V30

Suy ra sin(SD,( AHK )) = [cos(SD, SC) =

Vay (SD,(4HK))~ 65°54'.

Cho hinh chop S.ABCD c¢6 day la hinh thang vuéng tai 4 va B, AB=BC=a, AD=2a, SA4
vudng goc véi mit day va SA=a. Goi M, N lan luot 13 trung diém cta SB va CD. Chon hé
truc toa d9 Oxyz nhu hinh bén.

a) Toa diém C la (1;1;0).
b) Géc tao boi dudng thang SB va AC 13 60°.

¢) Co-sin ciia goc giira duong thing MN va mit phang (SAC) la £
d) Goc gitra hai mat phang (SBC) va (SAC) la 30°.
Loi giai
| a)Sai | b)Ping | obPing | d)Sai |

a) Vi Ce(Oxy), AB=BC=a nén C(a;a;0)
b) Chuin héa a =1 thi C(1;1;0), S(0;0;1), B(1;0;0)=> SB =(1;0;-1); AC =(1;1,0).
|1 1+01+( 1) 1

c) M latrung diém SB:M(%;O;%), N la trung diém CD:N(%;%;O].

Suy ra cos SB AC

= (SB, AC)=60°.

2
Ta co E:(O;O;l), R’:(I;I;O):Z(W :[/TS,R’]:(—I;I;O).

Suy ra MN = (0;%;—1) .

sin (MN,(SAC)) = ‘cos(m,n(m ) =
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

W5 55
= cos(MN,(84C)) = I_LW] ST

d) Taco BS =(-1;0;1), BC =(0;1;0) = ng,., =| BS,BC | =(~1;0;-1).
(=1)-(-1)+0.1+(-1).0]

JE + (=1 (1) 1 ?

Viy gbc gitta hai mét phang (SBC ) va (SAC ) bang 60°.

Suy ra cos((SBC),(SAC)) =

Cau 16: Cho hinh chop S.ABCD c6 day ABCD 1a hinh chit nhat véi AB=2a,AD =5a,S4A=3a va
SA L (ABCD) . B:fmg cach thiét 1ap hé truc toa d§ Oxyz (chon a =1) nhu hinh bén.

a) Toa do 4=0(0;0;0),B(2;0;0),5(0;0;3),D(0;5;0),C(2;5;0).

b) Phuong trinh m3t phang (SBD) ————— =1

c) Khoang cach tir diém 4 dén mit phing (SBD) 1a %

d) Ban kinh mat cau di qua bdn diém S,4,C,D 1a R =§.
Loi giai
‘ a) Ding ‘ b) Sai ‘ ¢) Pung ‘ d) Pung |
a) Bung. Ta c6 4=0(0;0;0),B(2;0;0),5(0;0;3),D(0;5;0),C(2;5;0).

b) Sai. (SBD);%+§+§:1

c) Dung. d(4,(SBD))= ==.
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Cau 17:

Cau 18:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

d) Ding. Goi mit ciu can tim ¢6 dang (S§):x*+ )’ +2° —2ax—2by—2cz+d =0, di qua bon

a=1
9—6¢c+d =0 5
b==
2 d=0 2
diem S,4,C,D, nénta co hé & .
4+25-4a-10b+d=0 " | 3
25-10b+d =0 2
d=0
2 2
Nén tAm mat cau 1a 7 1;5;i va ban kinh R = [1* + EAI 3 :@.
2°2 2 2 2

Mot san van dong dugc xay dung theo mo hinh 1a hinh chép cut OAGD.BCFE ¢6 hai ddy song
song v&i nhau. Mit sin OAGD 1a hinh chit nhat va duoc gan hé truc Oxyz nhu hinh vé& dudi
(don vi trén mdi tryc toa do 1a mét). Mit san OAGD cb chiéu dai 04 =100m, chiéu rong
OD = 60m va toa do diem B(10;10;8).

a) Toa d diem A4(100;0;0), D(0;60;0),G(100;60;0).
b) Vecto phép tuyén ctia mat phing (OBED)1a ii =(4;0;5)
¢) Phuong trinh mt phiang (OBED) la:4x—5z=0.
d) d(G,(OBED))~60,5m
Loi giai
‘ a) Pung ‘ b) Sai ‘ c¢) Dung ‘ d) Sai ‘
a) Pung. Gan hinh chép cut OAGD.BCFE vao hé truc Oxyz , ta co:

0(0;0;0), 4(100;0;0), D(0;60;0) = G(100;60;0).

b) Sai. OD=(0;60;0),0B=(10;10;8).Vecto phap tuyén ctia mat phing (OBED)Ila
ji =| OD, 0B | = (480;0;-600) = 120(4; 0;5)

¢) Pung. Phuong trinh mit phang (OBED) di qua diém O(0;0;0) va c6 vecto phép tuyén
n=(4;,0,-5) la:4x-5z=0.

d) Sai. Khoang cach tir diém G dén mt phang (OBED) la:

_[4.100-5.0] 400141

v16+25 41

Trong khong gian Oxyz cho trudc ( 1 don vi= 1 cm), c6 mot chi kién vang va mot cha kién den

d(G,(OBED)) ~62,5m.

bo trén hai sgi day thang khac nhau. Gia sir tai thoi diém ¢ ( tinh bang phut), kién vang ¢ tai vi
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

tri (2+261-#;2+¢) trén dudong thing d,. Cung thoi diém do, kién den & tai vi tr

(7-t;2—1;—36+3¢) trén dudng thing d, .

4
‘\\
5\{ 2
X("i:-_::d--\-._' _____ §_~ _4 \‘\‘ 2 —2_4
K *"'i‘.*"'
2 2:0 -2
‘3108 6 2
12 +
y 14

a) Tai thoi diém ¢ =1, kién vang c6 toa do (4;0;3). kién den c6 toa do B(6;1;33).
b) Tai thoi diém ¢ =1, khoang cach giita hai chu kién khoang 36,07 cm .
¢) Khoang cach giita hai cht kién nho nhét 1a /833 .
d) Tai thoi diém ¢ =7 thi khoang cach giira hai cha kién 1 nho nhét.
Loi giai
| a)Sai | b)Pung | c¢)Ping | d)Ping |
a) Sai. Tai thoi diém 7 =1 kién vang & vi tri A(4,0;3), kién den & vi tri B(6;1,-33).

b) Pung. Suy ra khoang cach giita hai cht kién 1a AB =+/2* +17 +36° =/1301 36,07 cm
¢) Pung. O thoi diém ¢ kién vang & vi tri M (2+281-1;2+1), kién den & vi tri
N(7-1;2—-t;—36+3t)

= MN = \(3t=5)" +1+(2t—38)" =13 —182¢ +1470 = \[13(¢~7)’ +833 > /833

vi (1=7)" 20, vt

Dau "="xayra < ¢="7.Vay ¢ phit tht 7 thi khoang cach giita hai cht kién 13 nho nhat.
d) Bing. Vay ¢ phut thir 7 thi khoang cach giita hai chii kién 13 nho nhat.
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| CHUONG |

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: CONG THUC TINH GOC TRONG KHONG GIAN

<o HE THONG BAI TAP TRA LOI NGAN

Céul: Trong khong gian v6i hé toa dd Oxyz, cho hai mit phang (P):2x-y+2z-1=0 va
(Q): x—y—4=0. Tinh s0 do goc giita hai mat phang (P) va (Q) (don vi d9).

Cau2: Trong khong gian v6i hé truc toa dd Oxyz , cho mit phang (P) :x—2y+2z-3=0va mit phing
(Q) :2x—y+5z+2=0. Tinh cosin cta goc giita hai mit phang (P), (Q) . (két qua lam tron
dén hang phan tram)

Cau3: Trong khong gian véi hé truc toa do Oxyz , cho mit phiang (P): x—y—2z—1=0 va mit phang
(Q). Biét hinh chiéu cua goc O 1én (Q) la diém H(2;-1;0). Tinh cosin goc giita hai mit
phang (P) va (Q) . (két qua lam tron dén hang phan tram)

Cau4: Trong mit phing toa d6 Oxyz, goc (tinh theo don vi d6) gita hai mit phéng
(P):x—y+2z+5=0 va (Q):2x+y+z-2=0 béng.

Cau5:  Trong mit phang toa d Oxyz, cho mit phang (P):x—z—3=0 va mit phang (Q), biét hinh
chiéu vudng goc ciia O 1én mat phang (Q) 1a diém H (2;2;-1). Khi d6 goc (tinh theo don vi
d0) giita hai mét phang (P) va (Q) bang.

Chu6: Trong mit phang toa d0 Oxyz, cho mit phing (P):x-y+2=0 va mit phing
(Q):(m+3)x+my+mz+5=0, biét goc gifra hai mat phang (P) va (Q) bang 30°, khi do gia
tri ciia m bang

Cau7: Trong khong gian voi hé toa dd Oxyz , cho ba diém M (1;0;0), N(0;1;0), P(0;0;1). Tinh cosin
ciia goc gifra hai mit phang (MNP) va mit phang (Oxy). (két qua lam tron dén hang phan tram)

Cau 8: Hinh minh hoa sc‘y do m(f)t’ng()i nha trong khong gian 0(2:5:4)

Oxyz , trong d6 nén nha, bon birc twong va hai mai nha
déu 1a hinl} chit nhat. Biét cac toa d6 cho nhu hinh v&. Heefonenmnennnnn G@4:5;3)
Tinh fi(f) doc cua mai nha, tic g(’)(i tao b(")’% mai nha 50 z P(2:0:4)
v&inén nha (don vi do, lam tron két qua dén hang phan e
Moi). BNE8:9) ( i) DR 520)
O0-0:0 ]
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Cau 9:

Cau 10:

Cau 11:

Cau 12:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Mot cin gac c6 chiée cira s6 troi nhu hinh v&. Tinh goc (theo don vi dd, lam tron dén hang phan
muoi) gitta mat nghiéng ctia chiée ctra s6 v6i mat san. Biét rang khi mat troi chiéu vudng goc véi
mat san thi hinh chiéu cta chiéc cira s6 1a mot hinh vudng c6 canh 1,5m va chiéu cao so v6i mit
san cua cac diém 4,B,C lan luot1a 1,2m, 1,3m va 2,4m (xem hinh v& minh hoa). (két qud

lam tron dén hang phan miroi)

Mot ngdi nha gdm hai phan méi dc s6 1 va s6 2 (tham khao hinh vé& bén dudi), Biét rang s6 do
ctia cac canh AB =3m,BO =2m,0C =4m, CD =3m va d6 dbc ctia mai sb 1 bang 45°, 46 dbc
mai s 2 bang 30°. Gia st cac mit bén cia tda nha vudng goc v6i nhau, khi d6 goc (tinh theo

don vi dg, lam tron dén hang phan muoi) giita hai mit phing (A4BO) va (CDO) béng

x =2t
Trong khong gian Oxyz cho hai duong thang d, :i1 = yTH = g, d,:qy=1 . Goi ¢ la gbc
z=1-t

gilta hai duong thang d,,d,. Gia tri cosy c6 dang HT (% la phan s6 toi gian va a,beN).

Tinh gia tri biéu thirc P =b—3a?
Trong khong gian Oxyz cho tam giac ABC co A(l;2;—1), B(2;—1;3), C(—4;7;5). Toa do

chan duong phan giac goc ABC ciia tam giac ABC la 1 (a; b;c) . Tinh tong a+b+c?
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Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+2t
Trong khong gian Oxyz, cho duong thang A: y=2+t va (P):—x+2y+2z+5=0. Goi d
z=-2-t

1a duong thiang di qua diém A (—1; 0; —1) cit duong thang A, va tao v6i dudong thang A, mot goc
nho nhat. Vecto chi phuong u: = (a; b; c) . Tinh tong a+2b-3c?

Trong khéng gian Oxyz, cho mit phang (P) ax+by+cz—1=0véi c<0 di qua 2 diém
A(0;1;0);B(1;0;0) va tao v6i (Oyz) modt goc 60°. Tinh tong a+b+c? (Lam tron dén hing
phan tram)

Cho hinh chép S.ABCD c6 day 14 hinh thang vudng tai A va B, théa mén diéu kién, AB=BC =a
,AD =2a, SA vudng goc véi mat déy(ABCD), SA=a.Goi M,N lan luot 14 trung diém cta

SB,CD .Tinh cosin ctia goc gitta MN va (SAC). (Lam tron két qud dén hang phan tram)

Cho hinh lang tru dtmg ABC.A'B'C’ c6 AB = AC =a, BAC =120°, AA'=a.Goi M, N lin lugt
1a trung diém cua B'C' va CC' . Tinh c6sin cta goc giita hai mat phang (AMN) va (ABC). (két
qua lam tron dén hang phan trim)

Cho hinh chép S.ABCD ¢6 ddy ABCD 1a hinh thoi tim 7, canh a, gboc BAD = 60° ,

a

SA=8SB=SD = . Goi a 1a goc giira duong thang SD va mit phang (SBC). Tinh sin @ .

3
2
(két qua lam tron dén hang phan tram)

Cho hinh chép ttr gidc déu S.ABCD c¢6 day ABCD 1a hinh vudng canh a, tim O. Goi M va

a6

N 14n luot 13 trung diém cua hai canh S4 va BC , biét MN = — Goi ¢ 1a goc giira duong

thaing MN va mit phang (SBD) . Tinh sin¢ . (két qud lam tron dén hang phan tram)

Cho hinh chép S.ABCD c¢6 day ABCD la hinh vudng canh 5a, canh bén S4 =10a va vuong
gdc v6i mit phang ddy. Goi M 1a trung diém canh SD . Goc tao boi hai mit phang (AMC ) va
(SBC) c6 tan bang (lam tron dén hang phan trim).

Cho hinh chop S.ABCD c6 day 1a hinh thang vuongtai 4 va B, AB=BC =a, AD =2a ; canh
bén SA vudng goc v6i mit phang day va SA=a. Goi M, N lan luot 13 trung diém cua SB,
CD . Cosin cta géc gitta MN va (SAC) 1a (Iam tron dén hang phan tram).

Cho hinh chép S.ABCcd6 AABC vudng tai B, AB :1,BC=\/§ , ASAC déu, mat phang
(SAC )Vuéng v6i day. Goi O 1a goc giira hai mat phang (SAB ) va (SBC ) Gia tri cia COSQ

bang(lam tron dén hang phan tram).

Cau 22: Tu mat nudc trong mot bé nudc, tai ba vi tri d6i mot cach nhau 4m, nguoi ta lan luot tha day doi
dé qua doi cham day bé. Phan day doi ( thang ) ndm trong nudc tai ba vi tri d6 1an lugt c6 do dai
8m; 8,8m; 9,6m. Biét day bé 1a phang. P4y bé nghiéng so véi mit phang nam ngang mot goc 1a
(lam tron téi hang phan mieoi)(d0)

Gido vién: Hupnh Viin Anh — 42 Nguyén Cw Trinh — Thudn Hoa — TP Hué — PT: 0984164935 Page 84

Chuyén luyén thi: Tuyén sinh vao l6p 10-T. ot Nghi¢gp THPT — BDKT Todn 10; 11; 12
Swu tam va bién soan



Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Trén mot suon nui (co do nghiéng déu), ngudi ta trong mot cay thong va mubn giit né khong bi
nghiéng bang hai soi ddy neo nhu hinh v&. Gia thiét cdy thong moc thang dimg va trong mot hé
toa d6 phu hop, cac diém géc O (gbe cay thong) va A, B (noi budc diy neo) co toa do twrong
img la 0(0;0;0), A(5;-3;1), B(-3;—4;2), don vi trén mdi truc toa do la mét. Biét rang hai
day neo déu dugc budc vao cay thong tai diém C (0;0;5) va dugc kéo cang tao thanh cac doan

thang. Khi d6, goc tao bai diy neo CA va mat phang suon nai 13 (Iam tron két qua dén hang
don vi cua do)?

Cho hinh 1ap phuong ABCD.A'B'C'D'co canh 3a . Tinh goc giita hai mit phang (4'B'CD)
va (ACC'A"). (don vi do)

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng canh 2a, SAB 1 tam gidc déu va (S4B)
vudng goc véi (ABCD) . Tinh cosg véi ¢ 1a goc tao boi (SAC) va (SCD). (két qud lam tron
dén hang phan tram)

Cho hinh chép tir giac déu S.ABCD c6 ddy ABCD 1a hinh vudng canh 24, tim O. Goi M va
N 1an luot 13 trung diém cua hai canh SA va BC, biét MN = a6 . Tinh gia tri sin cua goc gitra
dudng thang MN va mit phang (SBD). (két qua lam tron dén hang phan tram)

Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vudng canh 2a, canh bén S4 =a va vuong goc
v6i mit phiang day. Goi M 1a trung diém canh SD. Tinh tan cua goc tao boi hai mat phang
(AMC ) va (SBC ) (két qua lam tron dén hang phan trdam)

Cho hinh 1ap phuong ABCD.A'B'C'D' ¢6 canh bang 2a. goi o 1a goc giita duong thang A'B
va mit phing (BB'D'D). Tinh sine .

Cho tir dién ABCDco BC=3,CD=4,4BC=BCD=ADC=90°, (AD,BC)=60°. Tinh
Cosin clia gbc gilta hai mat phang (ABC) va (ACD). (két qua lam tron dén hang phan muoi)
Cho hinh chop tir gidc déu S.ABCD c6 SA=2a: AB=a.Goi N, M lan luotla trung diém cua
DC va BC, tinh cosin géc gifta hai dudng thing SM va MN . (két qud lam tron dén hang phan
tram)

Cho hinh chép tt giac déu S.ABCD c6 AB = a . Tinh cosin ctia goc giita hai mat phang (SCD)

va (SBC) biét goc giira canh bén va mit day bang 60°. (két qud lam tron dén hang phan trim)
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Cau 32:

Cau 33:

Cau 34:

Cau 35:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Cho hinh chop S.4BCD c6 ddy ABCD la hinh vuong canh 2a, SA=a; SB = a~/3 vamit phing
(SAB) vudng goc véi mit phang ddy. Goi M, N lan luot 1a trung diém cia cac canh 4B, BC.
Tinh cosin ctia gbc gitra hai duong thang SM, DN . (két quda lam tron dén hang phan trim)

Cho hinh lang tru ABC.A'B'C’ ¢6 A'.ABC 1a tit dién déu canh a. Goi M, N lan luot 13 trung
diém ciia 44’ va BB'. Tinh tan cua géc giita hai mit phing (4BC) va (CMN). (két qud lam
tron dén hang phan trim)

Cho hinh lang tru tam giac ABC.A'B'C" ¢6 day la tam giac ABC vuodngtai A, AB=3, AC =4

J61

, AA' = - Hinh chiéu cia B’ 1én mit phang (ABC ) 1a trung diém canh BC, M la trung

diém canh 4'B’. Tinh cosin ctia goc tao boi mit phang (AMC') va mt phing (4'BC). (két qua

lam tron dén hang phan trdm)

2a\/§

Cho hinh hop chit nhat ABCD.A'B'C'D'. Biét khoang cich giita AB va B'C bang .

2a5\/§ , khoang cach giita AC va BD' bang a33 .

Goi M 1a trung diém B'C . Tinh tan cta goc tao boi hai mit phing (BMD) va (B’AD) . (két qua

khoang cach gitta BC va AB' bang

lam tron dén hang phan trdm)

Gido vién: Hupnh Viin Anh — 42 Nguyén Cw Trinh — Thudn Hoa — TP Hué — PT: 0984164935 Page 86
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| CHUONG |

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: CONG THUC TINH GOC TRONG KHONG GIAN

<0 HE THONG BAI TAP TRA LOI NGAN

Cau 1:

Cau 2:

Cau 3:

Trong khong gian véi hé toa d§ Oxyz, cho hai mit phang (P):2x-y+2z-1=0 va
(Q): x—y—4=0. Tinh s0 do goc giita hai mat phang (P) va (Q) (don vi d9).
Loi giai
Tra loi: 45
VTPT clia mt phang (P) va (Q) lan luot 1a: n, =(2;-1;2), n, = (1;-1;0).

(=)= 3 ﬁj((p),(g)):w.

i+ W2 2

—_—

Ta c6 cos((P).(Q))= ‘cos(nl,nz)

Trong khong gian voi hé truc toa dd Oxyz , cho mit phang (P) :x—2y+2z-3=0va mit phang
(Q) :2x—y+5z+2=0. Tinh cosin cta goc giita hai mit phang (P) , (Q) . (két qua lam tron
dén hang phan tram)

Loi giai
Tra loi: 0,85
Ta c6 vécto phap tuyén clia mat phing (P) 1a n, =(1;-2;2), véc to phap tuyén ctia mt phing
(0) 1a ny, =(2-15).

gl o l2e(-2).(-)+28 14

no| JEa(-2) #2222+ (-1) 45 330

cos ((P).(©))=|cos (.15 ) =

np

Trong khong gian véi hé truc toa dd Oxyz , cho mit phing (P): x—y—2z—1=0 va mit phang
(Q). Biét hinh chiéu cta goc O 1én (Q) 1a diém H(2;-1;0). Tinh cosin goc giita hai mit
phing (P) va (Q) . (két qua lam tron dén hang phan tram)
Loi giai
Tra loi: 0,55
T gia thiét, suy ra OH = (2;-1;0) 1a mot VTPT cua mit phing (Q).
Mit phang (P) c6 VTIPT n, =(1;-1;-2).
Goi ¢ 1a goc giita hai mit phing (P) va (Q).

2.1+ (=1)(-1)| 3 30

T  cosg = oos{ry. OF ) J2 PP+ +2 B0 10
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Cau 4:

Cau 5:

Cau 6:

Cau 7:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong mit phang toa d6 Oxyz, goc (tinh theo don vi d0) giita hai mat phang
(P):x—y+2z+5=0 va (Q):2x+y+z-2=0 béng.

Loi giai
Tra loi: 60

Ta cb: p ~ 12-1.1+2.1 ~
e COS(( )’(Q))_\/12+(—1)2+22.\/22+12+12 2

Suy ra: ((P),(Q))=60°.

Trong mit phang toa @ Oxyz, cho mit phang (P):x—z-3=0 va mit phang (Q), biét hinh
chiéu vudng goc ctia O 1én mat phang (Q) 1a diém H (2;2;-1). Khi d6 goc (tinh theo don vi
d0) giita hai mét phang (P) va (Q) bang.
Loi giai
Tra loi: 45
Taco: n, =(1,0;-1), n, = IH =(2;2;-1).
1.2+02+(-1).(-1 1
Suy ra: cos((P),(Q))= | - (1) )| ==
JP+07+(—1) 224224 (-1) V2
Suy ra: ((P),(Q)) =45°,

Trong mit phing toa do Oxyz, cho mit phing (P):x—y+2=0 va mit phing
(Q):(m+3)x+my+mz+5=0, biét gbc giira hai mat phang (P) va (Q) bang 30°, khi do gia

tri cia m bang

Loi giai
Tra loi: -1
Taco: n, =(5-1;0), n, =(m+3;m;m).
_ B |m+3—m| 3 o V3
Suy rac cos((),(0))= \/(m+3)2 +m’ +mz.\/l2 +(-1)" +0? = cos30 T2

= 3 :£<:>3m2+6m+9:6<:>3m2+6m+3:0©m:—1
V3m® +6m+9~2 2
Vay m=—-1.

Trong khong gian vé6i hé toa dd Oxyz , cho ba diém M (1;0;0), N(0;1;0), P(0;0;1). Tinh cosin
clia goc gitra hai mit phing (MNP) va mit phing (Oxy) . (két qua lam tron dén hang phan tram)
Loi giai

Tra loi: 0,58

Mgt phing (MNP) ¢6 mot VIPT la n=| MN; MP | = (1;151)
Mit phang (Oxy) c6 mot VTPT la k= (0;0:1).

Goi ¢ 1a goc gilta hai mit phang (MNP) va (Oxy).
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Cau 8:

Cau 9:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

T o (.7) LO+1.0+11] 1
acod cosgoz‘cos n, ‘z—z—.

JP+P+17 3
Hinh minh hoa so d6 mét ngdi nha trong khong gian Oxyz , trong d6 nén nha, bén birc tuong va

hai mai nha d€u 1a hinh chir nhat. Biét cac toa do cho nhu hinh vé€. Tinh @6 doc cia mai nha, tirc
g6c tao bdi mai nha so voi nén nha (don vi do, lam tron két qua dén hang phan muoi).

0(2:5:4)

—

——

'

'

'

'

'

'

'

i

'

i

i

'

'

'

i

'

:
-
-
£

.

-

EQ0:0:3) F

-
.

H

H

H

H

H

'

H

i

H

i

1

H
=
A

J

1 5:0)

=y

O0:0:0) A
Loi giai
Tra loi: 26,6
Do déc cua mai nha, tie 1a s6 do clia gbe tao boi hai mit 1an luot 1a (OABC) va (FGQOP).
Mat phing (FGQOP) c¢6 mot VTPT 1a n = [QTD;@] =(5;0;10).
Mit phing (OABC) chinh 1a mit phing (Oxy) c¢6 mot VTPT 1a & = (0;0;1).
Goi ¢ la géc gitta hai mét phang (FGHE) va (Oxy).
- = 5.0+0.0+10.1
Ta co cosg0=‘cos(n,k)‘= | | = 10 =2\/§.Dod(') @ =26,6°
J5 102 410002+ 07+ 555

Mot cin gac ¢ chiée cira s6 troi nhu hinh v&. Tinh goc (theo don vi dd, lam tron dén hang phan
muoi) gitta mat nghiéng cta chiée ctra s6 v6i mit san. Biét rang khi mit troi chiéu vudng goc véi
mit san thi hinh chiéu cta chiéc ctra s6 14 mot hinh vuong c6 canh 1,5m va chiéu cao so v6i mit

san cua cac diém A4, B,C lan lugt 1a 1,2m, 1,3m va 2,4m (xem hinh v& minh hoa). (két qud

lam tron dén hang phan muwoi)
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Cau 10:

CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Tra loi: 38,8

Goi O, B',C" 1an lugt 14 hinh chiéu ctia 4,B,C 1én san nha.

Ta gén truc toa do nhu sau: Tia Ox trung v6i OB', Oy trung véi OC', Oz tring véi OA, moi
don vi trén truc toa d¢ tmg vdi 10 cm trong thyuc té. Khi d6 ta co toa do cua cac diém nhu sau:

0(0;0,0), 4(0;0;12), B(15;0;13), C(0;15;24) :E(IS;O;I), R‘(O;IS;IZ).
=[ 4B, 4C | =(-15,-180;225).
Mit nghiéng cia cira s6 ¢ vecto phap tuyén: nj = %[E,E’] = (—1;—12; 15)

Mat san tring v6i mat phang Oxy suy ra co vecto phap tuyén 7, = (0;0;1).

—— 15| 34370

:>cos(n1,n2): =

JE +(-12) 152 T

= (m,n,)~38,8°.

Mot ngdi nha gdm hai phan méi dc s6 1 va s6 2 (tham khao hinh vé bén dudi), Biét rang s6 do
cta cac canh AB =3m,BO =2m,0C =4m, CD =3m va d6 dbc ctia mai sb 1 bang 45°, 46 dbc
mai s 2 bang 30°. Gia st cac mit bén cia tda nha vudng goc v6i nhau, khi d6 goc (tinh theo

don vi dg, lam tron dén hang phan muoi) giita hai mit phing (A4BO) va (CDO) béng

Tra loi: 52,2

Ta gan truc toa do nhu sau: Tia Ox trung v6i OB, Oy tring v6i OC , Oz tring véi truc thang
dung, mdi don vi trén truc toa d img voi 1m trong thyc té. Khi d6 ta ¢ toa do ctia cac diém nhu
sau:
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Cau 11:

Cau 12:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

0(0;0;0), B(2;0;0), C(0;4;0) = BO =(-2;0;0),CO =(0;-4;0)

Do d6 dbc ctia mai 1 (mau xanh) 14 45°
= HB = AB.cos45° = 3\2/5 AH = AB.sin45° = 3\/7

Do d6 dbc ctia méi 2 (mau cam) 1a 30°

33

= KC =CD.cos30° =T;DK =(CD.sin45° = ; =D

=| BO,BA|=(0;3v2;32) = n, = (0;1:1)
=|CO,CD | =(~6;0;-6+3) = n, = (1;0;+/3)..

3 J
JO+ P A1 402 443 S

= (m.m )~ 52,2°,

_— —

:>cos(n1,n2):

Trong khong gian Oxyz cho hai duong thang d, :il = y+l =

2__

A[ 32 32

SR

)

33

_3V3 L,
2

32 32

B (0———

:

. Goi ¢ la goc

gilta hai duong thang d,,d,. Gia tri cosy c6 dang aT (% la phan s6 toi gian va a,beN).

Tinh gi tri biéu thirx P=b-3a?

Loi gidgi
Tra loi: 3
Taco ug =(~1,2;2),us, =(2,0;-1)

e, s, -1.2+2.0+2.(-1)| 4 45
Khi d6 cosp =5—5—= = = )
g, ||Ua, \/(—1)2+22+22.\/22+02+(—1)2 W5 15

Vay a=4,b=15=b-3a=15-34=3

Trong khong gian Oxyz cho tam giac ABC co A(I;Z;—l), B(Z;—l;3), C(—4;7;5). Toa do

chan duong phan giac goc ABC cua tam giac ABC 1a [ (a,' b;c) . Tinh tong a+b+c?

Loi gidi
Tra loi: 4

x=1-5¢

Ta c6: Ta c6 phuong trinh duong thing AC 1a y=2+5t ,(t € ]R).

z=-1+6t

Goi I 1a chan duong phan giac goc ABC cia tam giac ABC = I(I—St;2+5t;—1+6t).

Lai c6 BA=(~1;3;-4), BC =(6;8;2), Bl =(~5t~1;5t +3;6t —4).

Vi I 1a chan duong phan giac goc ABC cia tam giac nén ABC:

Swu tam va bién soan
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Cau 13:

Cau 14:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN
BABI _ BC.BI
o ol

cos(ﬁ,B_f) = cos(?@,ﬁ) IS

St+1+15t+9+16-24t 30t +6+40f +24+12f -8 - —4t+26 82t+22

\/(—1)2+32+(—4)2 ) \/(—6)2+82+22 Jao s

:>I[— ;E;lj.
3

2 11 2 11
Viay a=——,b=—,c=1=a+b+c=——+—+1=4
3 3 3 3

S -8E+52=82t+22 &t =

W | —
W | N

x=1+2t
Trong khéng gian Oxyz, cho duong thang A: y=2+t va (P) i—x+2y+2z+5=0.Goi d

z=-2-t
13 duong thang di qua diém A (—l; 0; —1) cit duong thang A, va tao v6i duong thang A, mot goc
nho nhit. Vecto chi phuong LTd = (a; b;c) . Tinh tong a+2b—3c?

Loi gidi

Tra loi: 9
Gia st duong thang d cat dudng thang A tai B, taco: B(l +2t;2+t;-2— t) eA,.
Puong thang d c6 VTCP la: AB= (2t +2;t+2;—t —1) , mit phang (P) ¢6 VTPT 1= (—1; 2;2) .
|2t —2+2t+4-2t-2| |2

36t +14t+9 3V6t2 +14t+9

tao voi duong thang A, mot goc ¢ nho nhit khi ¢ =0°hay sinp=0=¢=0.

Goi pla goc gitra dva A, ta cé: sinp = >0, =d

Khi d6 dudng thang d di qua diém A(—l;O;—l)Vé ¢6 VTCP AB :(2;2;—1).
Vay a=2,b=2,c=-1=a+2b-3c=2+22-3.(-1)=9

Trong khéng gian Oxyz, cho mit phang (P):ax +by+cz—1=0v6i c<0 di qua 2 diém
A(0;1;0);B(1;0;0) va tao v6i (Oyz) modt goc 60°. Tinh tong a+b+c? (Lam tron dén hing
phan tram)
Loi gidi
Tra loi: 0,59
b-1=0

Mit phang (P) di qua 2 diém A, B nén ta ¢6: {a_1:03a=b:1

Va (P) tao voi (Oyz) mot goc 60° nén cos((P);(Oyz)): M :% (*)

Vit +0* + 2 Al

Thay a =b =1vao phuong trinh (*) duoe: V2 +¢ =2=c=—2

Khi d6: a+b+c=2-2~0,59
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Cau 15:

Cau 16:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Cho hinh chop S.ABCD c6 day 14 hinh thang vudng tai A va B, théa mén diéu kién, AB=BC =a
,AD =2a, SA vudng gbc v4i mat déy(ABCD) , SA=a.Goi M,N lan luot 1a trung diém cua

SB,CD .Tinh cosin cta goc gitta MN va (SAC ) (Lam tron két qua dén hang phan tram)

Loi gidi

Tra loi: 0,74
Chon hé truc toa do nhu hinh v€

Chon donvilaa

A (0:0.0 BL00N {11, o 1) NL.3.
Co A(0;0;0),B(1;0;0),C(1;1;0),D(0;2;0),5(0;0;1), [ ,ZJ,N(Z,z,OJ.
Vecto chi phuong cta MN1a MN = ( % J:>2MN 0 3; —1)

Vecto phap tuyén ctia (SAC)1a 7i = [Ac, ASJ — (1,—1;0)

Vay sin(MN,(SAC))= J9_+H 5 31\06
2
Suy ra: COS(MN,(SAC)): 1—[%} zlﬂoszo,ﬂ

Cho hinh ling try dtmg ABC.A'B'C’' ¢6 AB=AC =a, BAC = 120°, AA'=a.Goi M, N lan luot
13 trung diém cua B'C' va CC' . Tinh cosin cta goc giita hai mat phang (AMN) va (ABC). (két
quda lam tron dén hang phan tram)

Loi giai

Tra loi: 0,43
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Cau 17:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

F v

Chon h¢ toa d0 Oxyz trong khong gian nhu hinh vé, géc toa do O trung véi diém M .

a3

Taco MB'=MC'= A'B'.sin60° = T

MA' = A'B'.cos 60° :%

= M (0;0;0), N(O;—az3 ;%], A(E;O;aj.

2
(ABC) c6 mot vecto phap tuyén 1a & = (0;0;1).
MA = (g; 0; aj cung phuong véi LTl =(1;0;2).
— 3 —
MN = (0;—%;%} cung phuong vai u, = (0; —\/g; D).
= (AMN) cb mot vecto phap tuyén 7i = [Z;l,uj} = (2x/§;—l; —\/5) .
. N , . . o 2 N , T - \/§
Goi a 1a gbc gitra hai mat phang (AMN) va (ABC),tacocosa = ‘cos(k,n)‘ = a2
Cho hinh chop S.4BCD co day ABCD 1a hinh thoi tam I, canh a, goc BAD=60°,
av3

2
(két qua lam tron dén hang phan trdam)

S4=SB=SD = . Goi a 1a goc giira duong thang SD va mit phiang (SBC). Tinh sin « .

Loi giai

Tra loi: 0,75
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Cau 18:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Vi ABCD 14 hinh thoi va BAD = 60° nén tam gidc ABD la tam giac déu.
SA=SB=SD nén S nam trén tryc ctia dudng tron ngoai tiép A4BD .
Goi O 1a tam cua tam giac déu ABD, khi 46 SO L (ABD) .

Ta co SO=+/SA> — AO* = "‘ég.

Chon h¢ truc toa d0 Oxyz trong khong gian sao cho O(0;0; O),B[O;?;OJ,S (O; O;@J.
Suyra D l;—ﬁ;o ,C l;ﬁ;O .

276 3
— BC =(1;0;0),BS = [0 BNES g]
Taco [B—C,ﬁ] (0 —£ —iJ suy ra n= (0; —\/E;—Z\/g) 1a vecto phap tuyén cua (SBC)
— |1 3 15
SD = (E;_%;_%J suyra u = (3;—\/5;—«/3) la vecto chi phuong cua SD.

27427 '

Cho hinh chop tir giac déu S.ABCD c6 day ABCD 1a hinh vudng canh a, tim O. Goi M va

a6

N lan luot 1a trung diém ctia hai canh SA4 va BC , biét MN = — Goi ¢ la goc gitra duong
thang MN va mit phang (SBD) . Tinh sin¢ . (két qud lam tron dén hang phan tram)
Loi giai

Tra loi: 0,58
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi I 1a hinh chiéu ciia M 1én (4BCD), suy ra I la trung diém ciia 4O .

3 3a4/2

Khido CI=>AC =
4 4

Xét ACNI ¢o: CN =2, NCI = 45° .

4.
2’

8 2 4

@’ 9’ a3aV2 V2 a10
: = :

NI =NCN? +CI? —=2CN.CI.cos 45° = \/7 + )

2 2
Xét AMIN vudng tai I nén MI =~MN? - NI = 3421 _Sg _
1 a14
,

Ma MI//SO,MI=ESO:>SO=

Chon h¢ truc toa dd Oxyz nhu hinh vé:

Ta cod 0(0;0;0), B(O;%;OJ, D(O;—%;Oj, C(%;O;OJ, N(%;gﬁ],

A(—%;O;O],S(0,0,%J, (\/5 \/ﬁ]

4 4

2 4 2

£448) o ) o)
27 2 27

Khi 36 MN = [ - SB =

Ta c6 [@,Eﬁ] = (—\/7;0;0) suy ra mit phang (SBD) c6 vecto phap tuyén 7 =(1,0,0) .

IQ

7 MN‘

T

=sing =

B3
5

Cau 19: Cho hinh chép S.ABCD c6 day ABCD la hinh vuong canh 5a, canh bén S4=10a va vudng
goc véi miat phang day. Goi M 1a trung diém canh SD . Goc tao bai hai mat phang (AMC ) va

(SBC) c6 tan bang (lam tron dén hang phan trim).
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Loi giai
Tra loi: 0,89
Chuan héa véi a=1.
Xét hé truc toa d0 Oxyz nhu hinh vé sau:

S (0;0;10)

B (5;0;0)

O50)D Lo
y/ C (5:5;0)

Chon hé truc toa @ nhu hinh vé.

A(O;O;0);D(O;5;0);B(5;O;0);C(S;S;O);S(O;O;IO);M(0;%;5}.

R:(O;S;O), B—S:(—S;O;IO).
| BC,BS | =(50;025) = mot vécto phap tuyén cua (SBC) la 7 = (2;0;1).

ﬁ:(S;S;O),mz(O;g;Sj.
[TC’,W]z(ZS;—ZS;%)D mot vécto phap tuyén cua (AMC) la n, :(2;—2;1).

Goi ¢ la goc giita hai mat phang (AMC ) va (SBC )

7 Ji, | 22+0.(-2)+1.1) 5
CoSQp =t = = .
il 2P or 2 (<) 2 3V5

L o[ 2 245
=y

Cau 20: Cho hinh chop S.ABCD c6 day la hinh thang vuéngtai 4 va B, AB=BC=a, AD =2a ; canh
bén SA4 vudng goc v6i mit phang ddy va SA=a. Goi M, N lan luot 1a trung diém cua SB,

Suy ra: tan g = \/

CD . Cosin cta géc gitta MN va (SAC) 1a (Iam tron dén hang phan tram).
Loi giai
Tra 1oi: 0,74
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Cau 21:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Chon h¢ truc Oxyz nhu hinh v€, véi O= 4.
Toa d9 céc dinh cta hinh chép 1a : 4(0;0;0), B(a;0;0), C(a;a;0), D(0;2a;0), S(0;0;a).

=>M ﬁ;O;2 , N g;3—a;0 .
2 2 22

Ta c6: —l§2=(o;0;1) =i lSZ*=(1;1;—1)=\7.
a a

Mot véc to phap tuyén ctia mit phiang (SAC) la n= [L?,V] = (—1;1;0) :

Lai co: 2MN = (0;3;-1)=w.
a

7RY 55
Goi & la goc gitta MN va (SAC) ta co: sina = |11WJ _ 3 = cosa =£z0,74.
|n||w| 25 10
Cho hinh chép S.ABCc6 AABC vuéng tai B, AB=1,BC=+/3, ASAC déu, mit phing
(SAC )Vuéng v6i day. Goi O 1a goc giita hai mat phang (SAB ) va (SBC ) Gia trj cia COSQ

bang(lam tron dén hang phan tram).

Loi giai

Tra loi: 0,12
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Goi H,M,N lan luot 13 trung diém cta AC, AB, BC .
(S4C) L(4ABC) = SH L (ABC) = SH L HM ,SH 1 HN .
AABC vudngtai B = HM | HN .
AABC vudng tai B = AC =2 = SH=+3.

mvr=LpeP3 av=Ltup-L.
2 2 2 2
Chon hé tryc toa d6 nhu sau: H (0;0;0); S(o;o;\@);M[O; 5 ,0], N(%;O’Oj’ B(E;T’OJ

2
0 =[mﬁ}=[o,§;73j, Z{W,BS]:(—%;(),_? ]
‘_3
COSO[Z‘COS(}Z;;!;) = 16 =\/Ez0,12_
3,3 P36
4 16\4 16

Cau 22: Tu mat nudc trong mot bé nudc, tai ba vi tri d61i mot cach nhau 4m, nguoi ta lan lugt tha day doi
dé qua doi cham d4y bé. Phan day doi ( thang ) ndm trong nudc tai ba vi tri 6 1an lugt c6 d6 dai
8m; 8,8m; 9,6m. Biét day bé 1a phang. Pay bé nghiéng so v6i mit phang ndm ngang mot goc 1a
(lam tron t6i hang phan muwoi)(d0)

Loi giai
Tra loi: 21,8
"'\.‘.B

e
/ \ \"‘\.

o4y o O\
T > C
B
b
: \

Goi 3 diém & trén mat nuée 1an luot 1a A,B,C va ba diém twong tng & day bé 1a A ,B,C sao

cho AA =8m,BB =8,8m,CC =9,6m. Chon hé truc toa d6 nhu hinh v&, O 1a trung diém cua
AC

Ta co A(0;2;0), B(2+/3;0;0),C(0;-2;0), 4 (0:2;8), B (2+/3;0:8,8),C (0;-2;9,6)
Tacd AB =(24/3;-2;0,8), AC = (0;—4;1,6).
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Cau 23:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

0,8 243|243 —2}2[0;—1?/3;_8 3].

L6 O 0o -4
, . , C - -16+/3
Mat phang day bé la mat phang ( A'B'C') c6 mot vecto phap tuyén l1a n = (O;T\/_;—&/g ).

-2 0,8
-4 1,6

9

Co [TB', A'—C'] - U

Mit phang ndm ngang (mit nudc) chinh 1a mit phang (Oxy):z =0 c¢6 mdt vecto phap tuyén la:

k = (0;0;1).
Goi O 1a goc giita hai mat phang day va mat nude. Khi do:
- - 843
cosa :‘cos(n;k) - ‘ ‘ = 5v29 ,
1633 ) : 29
[ : j H(-43)

Pay bé nghiéng so v6i mit phang nim ngang mot goc 1a (1am tron téi hang phan chuc): 21,8
(d9).

Trén mot sudn nui (c6 d6 nghiéng déu), ngudi ta trong mot cay thong va mudn giit né khong bi
nghiéng bang hai sgi diy neo nhu hinh v&. Gia thiét cdy thong moc thang dimg va trong mot hé
toa 46 phu hop, cac diém géc O (gbc cay thong) va A, B (noi budc diy neo) co toa do twong
ung la O(O;O;O) , A(S;—3;1) , B(—3;—4;2) , don vi trén mdi truc toa do 1a mét. Biét réng hai
day neo déu duoc bude vao cay thong tai diém C ( 0;0;5) va dugc kéo cang tao thanh cac doan

thang. Khi d6, goc tao boi diy neo CA va mit phang suon nui 13 (lam tron két qua dén hang
don vi cua do)?

Loi giai
Tra loi: 37
Ta ¢ 04=(5;-3;1), OB =(-3;-4;2)nén
= (]-3 1t 5|5 -3
[OA,OB]zU ; ; D:(—2;—13;—11).
—4 2’2 —3/']-3 -4

Suy ra vecto , = [@0—3] =(-2;-13;—11) la mdt vecto phap tuyén clia mét phang (O4B).
Mit khac CA = (5;—3;—4) néntaco
CAn

iz

B T3

W5 (53] (4 (20 + (13 +(-11) 703

sin(CA,(04B)) = cos(C,n)
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Cau 24:

Cau 25:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Suy ra (CA,(OAB)) ~37°. Vay goc tao bai day neo CA va mit phang suon ndi khoang 37°.

Cho hinh 1&p phuong ABCD.A'B'C'D'c6 canh 3a . Tinh goc gifta hai mit phing (A'B'CD)
va (ACC' 4'). (don vi o)

Loi giai
Tra loi: 60
M
A ¢ B
D ! C
1
1
1
|
1 f y
OF = ———+ —-——>
’ B'
s
D'’
x '

Chon hé truc toa 6 Oxyz sao cho goc toadd O=A"'Ox=A'D"'\Oy=A'B', Oz= A'A.
Khi d6: 4'(0;0;0), D'(3a;0:0), B'(0;3a;0), C'(3a;3a;0),

A(0;0;3a), D(3a;0;3a), B(0;3a;3a), C(3a;3a;3a).

— A'B"=(0;3a;0), A'D = (3a;0;3a), A' A = (0;0;3a), A'C" = (3a;3a;0).

[TB',AT)} = (3a’;0;-34).

Chon #, = (1;0;—1) 1a vecto phap tuyén ctia mat phing (4'B'CD).

[ﬂ,ﬁ] = (=3a%;3a";0).

Chon n, = (-1;1;0) 1a vecto phap tuyén ctia mit phing (4cc'4").

Géc giita hai mit phing (4'B'CD)va (ACC' A')1a:

- ] L g —60e,

22 2

Cho hinh chép S.ABCD cé day ABCD 1a hinh vuong canh 2a, SAB 1a tam giac déu va (SAB)

cosaZ‘cos(nl,nz)

vudng goc voi (ABCD) . Tinh cosg véi ¢ 1a goc tao boi (SAC) va (SCD). (két qud lam tron
dén hang phan tram)

Loi giai

Tra loi: 0,71
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Cau 26:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi O,M lan lugt la trung diém ciia AB,CD . Vi SAB la tam gidc déu va (S4B) vudng goc véi
(ABCD)nén SO L (ABCD).
Chun hoa cho a =1

Xét h¢ truc Oxyz cé O(O;O;O),M(Z;O;O),A(O;l;O),S(O;O;\/g). Khi d@o C(2;—1;0),D(2;l;0)

Suy ra SA :(0;1;—\/5),/1_0’(2;—2;0),@ :<2;—l;—\/§),@ =(0;2;0).
Mit phing (SAC) c6 véc to phap tuyén n = [EE,ZE‘} = (—2\/5;—2\/5; —2) .
Mit phing (SAD) c6 véc to phap tuyén n, = [ﬁ, @] = (2\/5; 0; 4).

Vay cosp = |j~iz :%.

ny|.\n,

Cho hinh chép tr giac déu S.ABCD c6 ddy ABCD 1a hinh vudng canh 2a, tim O. Goi M va
N 1an luot 13 trung diém cua hai canh SA va BC, biét MN = a6 . Tinh gia tri sin cua goc gitra
dudng thang MN va mit phang (SBD). (két qua lam tron dén hang phan tram)

Loi giai

Tra loi: 0,58

Goi / hinh chiéu cia M 1én (4BCD), suyra [ la trung diém cia 40.

Khi d6 CI:%AC: 3";/5.

Xét ACNI ¢6: CN =a, NCI =45°.
Ap dung dinh 1y cosin ta cé:

2
NI =\JCN? +CI* —=2CN.Cl.cos 45" = \/a2 + 9;‘ ~2a. 3‘25 g - a\éﬁ :

2
Xét AMIN vudng tai I nén MI =~ MN? — NI = |64 - 10; = “\éﬁ.

Ma MI//SO,MI:%SO:SOza«/ﬁ.

Chon hé truc toa dd Oxyz nhu hinh vé: (chuén hoéa cho a=1)
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Cau 27:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Tacé: 0(0;0;0), B(0:v2:0), D(0;-+2;0), C(¥2;050), (i N2 0}

A(—\/E;O;O), S(O;O;\/ﬁ), (_g 0: £]

2
Khi do TV - (\F 2 _ﬂ] 5B =(0:: i), SD=(0: V3V ).

Vecto phéap tuyén mat phang (SBD) = [@, S—D] = (—4xﬁ;0;0) .

|MN n| ‘—4\/7 2 ‘
VN [n| 476 3
Cho hinh chop S.ABCD c6 ddy ABCD la hinh vuéng canh 2a, canh bén S4 =a va vudng goc

v6i miat phang day. Goi M 1a trung diém canh SD. Tinh tan cta gbc tao boi hai mat phang
(AMC ) va (SBC ) (két qua lam tron dén hang phan tram)

Suy ra sin (MN,(SBD))

Loi giai

Tra loi: 0,45

Chon hé truc toa do sao cho 4 = O, nhu hinh vé:
Khi d6 ta co:

A(0;0;0), B(2a;0;0), D(0;2a;0), C(2a;2a;0), S(0;0;a), M(O;a;%}.

@:(2a;0;—a),R’:(2a;2a;—a),m:(0;—a;—§j,m:(2a;a;—%)
ﬁz[@,@} :(2a2;0;4a2) va @:[m,m] =(a2;—a2;2a2).
Goi a (0°<a <90°) la gbc tao boi hai mat phing (AMC)va (SBC).

—_——

|n1 1, |2az.a2 +4a2.2a2|

tacod cosa :‘cos(n1 ,nz) == = \/(202)2 +(4a2)2.\/(a2)2 +(—a2)2 +(2a2)2

n,

|

10a* 5

20.6.(a*)’ V30
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Cau 28:

Cau 29:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

I _1:(\/@J2 5

Ma tan’ o =

5
—1=—_.Suyra tana =—.
cos” o 25 5

Cho hinh 1ap phuong ABCD.A'B'C'D" ¢6 canh bing 2a. goi a 1a goc giita dudong thing A'B
va mit phang (BB'D'D). Tinh sina .

Loi giai
Tra loi: 0,5
4
A’ D'
/1
/
B! ;! %
/ T
|
// !
/ |
/ |
/ 0/111 ________ N
! // ”// b y
/ //
/// ////
Bl -~
C

.
+) Chon h¢ truc toa do Oxyz véi A=0(0;00),B(2a;0;0),C(2a;2a;0),D(0;24;0),
A'(0;0;2a), B'(2a;0;2a), C'(2a;2a;2a),D'(0;2a;2a).
+) Ta thdy OC L (BB'D'D) va OC =(2a;2a;0) nén suy ra mit phing (BB'D'D) c6 mdt véc
to phap tuyén 1a n=(1;1;0.).
+) Pudng thing 4'B c6 vecto chi phuong 1a 4'B =(2a;0;-2a) ta chon u =(1;0;-1).

| nat [1.1+1.0+0.(-1) I

Tacosina= |71||&| EN/ER T AP +07+(=1) )

Cho t& dién ABCDc6 BC=3,CD=4,ABC =BCD=ADC =90°, (m):@". Tinh
Cosin clia goc gilta hai mit phang (4BC) va (ACD). (két qud lam tron dén hang phan muoi)

Loi giai
Tra 16i: 0,3
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Cau 30:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

z

Goi H 1a chan duong cao cua tir dién ABCD .

BC 1 AH

CD 1 AD
1 AH

BC 1 4B
Ta co: = BC LHB.(1)

Lai co: = CD 1 HD .(2)

Ma BCD =90°.

Tu day ta suy ra HBCD 1a hinh chir nhat.

Mit khac: (E,?c) = (ZB,I‘I\D) = ADH =60°. Suy ra: AH = HDtan60° =3+/3 .
Chon h¢ truc Oxyz = H.DBA nhu hinh vé.

Tacé: H(0;0;0), 4(0;0;3V3), B(0;4;0), D(3;0;0),C(3;4;0)

AD =(3;0;-3V3), 4C =(3;4,-3V3), 4B =(0:4-343).

Goi n,, n, 1an lugt 1a mot véc to phap tuyén cia (ABC) va (ABD).

Suy ra: nﬁ = [E,Iﬁ] = (0;—9@;—12) ; E = [E RJ = (12\/5'0'12).

|nln2 01243 -9v3.0-12.12] B

] \/02 9V3) +(-1 ).\/(12J§) cea(f B

Cho hinh chop ti gidc déu S.ABCD c¢6 SA=2a; AB=a.Goi N, M lan luot 1a trung diém cia
DC va BC, tinh cosin goc giita hai dudong thang SM va MN . (két qud lam tron dén hang phan

Vay cos((ABC),(4DC))=

tram)
Loi gidi
Tra loi: 0,18
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Cau 31:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

S

SO =S4 —04* = a\14

Chon h¢ truc toa d0 Oxyz sao cho OM =0Ox, ON =0y ,05=0z
Khi d6 S| 0; */_ ( :0; oj N(o,ﬁ;oj
2 2’ 2
Suy ra SM = g;0; a\/_ MN( E;E;OJ
2 2 2°2

|SM MN|
|SM| |MN|

cos(SM,MN ) =

Cho hinh chép tt giac déu S.ABCD c6 AB = a . Tinh cosin ctia goc giita hai mat phang (SCD)
va (SBC) biét géc giira canh bén va mit day bang 60°. (két qud lam tron dén hang phan trim)
Loi giai

Tra loi: 0,14

Goc giita SB va mit day 1a goc SBO = 60"

a6
2

SO =tan 60.0B =

Chon h¢ truc toa 0 Oxyz sao cho OC=0x, OB=0y,05=0z.

Khi d6 S(0,0,“‘[J, B(o;“f;o}c[“;ﬁ;o;o];D(o;—a*f;oJ

Suy ra vecto phap tuyén ctia mit phing (SBC)l1a n = [S—B,@ =| —

Swu tam va bién soan



CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

_:[\/gaz._\/gaz.a_zJ

27 2 72

Vecto phap tuyén ctia mit phang (SDC ) laa= [ST), SC

n.a|

|

, o ea . 2 N 1
Do d6 cosin goc gitra hai mat phang trén l1a cosa = 7

S

Cau 32: Cho hinh chop S.ABCD c6 dédy ABCD lahinh vuong canh 2a, SA=a; SB = a~/3 vamit phang
(SAB) vudng géc véi mit phing ddy. Goi M, N lan luot 1a trung diém ctia cac canh 4B, BC.
Tinh cosin ctia goc giita hai dudng thang SM, DN . (két qud lam tron dén hang phan trdam)
Loi giai
Tra loi: 0,45
Goi H 1a hinh chiéu cua S 1én 4B = SH L (ABCD).

2
Tac():SA2+S32=ABZ:>SAJ_SB:>AH=‘Z; =%,5H=“f,

Chon hé truc toa do nhu hinh v&, ta c6 toa do cac diém:

z

\

A(O;O;O),B(Za;O;O),D(O;2a;0),C(2a;2a;0),H(%;O;OJ,S(%;O;é}M(a;O;O),N(2a;a;0)

a

Vi WZ[E;O;_#J’ ﬁ\f=(2a;—a;0) — SM.DN =a’.

SMDN| o 5

Vay cos(SM,DN) = SV DN aa\/gz?.

Cau 33: Cho hinh ling try ABC.A'B'C’ ¢ A'.ABC la tir dién déu canh a. Goi M, N lan luogt 14 trung
diém ciia 44' va BB'. Tinh tan cta géc giita hai mit phang (4BC) va (CMN). (két qud lam
tron dén hang phan trdam)

Loi giai
Tra loi: 0,89
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi O 1a trung diém cta 4B . Gén h¢ tryc toa dd sao cho 0(0;0;0)

nhu hinh va khong mét tinh tong quat ta chon a =1, khi d6 ta cé:
A l;O;O , B —1;0;0 , C 0;£;0 , H o;ﬁ;o
2 2 2 6
A'HZE:A' o;ﬁ;ﬁ
3 6 3
Taco AB=A'B :B’(—l;g;?]. D& thay (ABC) c6 vipt n, =(0;0;1).
M 1a trung diém A4 = M lﬁ,ﬁ , N latrung diém BB' = N ﬁ;ﬁ;ﬁ
412 6 4 12 6
MN =(~1;0,0), CM = l;—_sﬁ;ﬁ
4 12 6
— [, V6.5V3) V3
= (CMN) covtpt n, =| 0;—;—— | =—(0;2v2;5
(CMN) <o vipt 1, [ 6 12 12( v2:3)
COS(0=i:>tangp= 12 —1:2\/5
\/§ cos” @ 5
Cau 34: Cho hinh lang try tam giac ABC.A'B'C’ ¢6 day la tam giac ABC vuongtai A, AB=3, AC=4

Hinh chiéu cia B’ 1én mit phang (ABC ) 1a trung diém canh BC, M la trung

J61

, AA'=——.
2
diém canh 4'B’. Tinh cosin ctia goc tao boi mit phang (AMC ') va mit phing (A'BC ) . (két qua
lam tron dén hang phan trdm)
Loi giai

Tra loi: 0,59
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Cau 35:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

z

B ol

Goi H la trung diém BC..
Tacd: BC=+AB* + AC* =5
Xét tam gidc B'BH vuong tai H: B'H =~/BB> —BH* =3.

Chon hé truc toa dd Oxyz c6 4 trung véi O nhu hinh vE

V6iA(050;0), B(0;3;0),C(4;0;0) :H(2;%;O) 1a trung diém BC :>B’(2;%;3j

Do BB =A4' =CC' = A'(2;—%;3);C’(6;—%;3) = M(2;0;3)
AM =(2;0;3) ;A—C’z(6;—%;3j nén vecto phap tuyén (MAC') 1a n,, =[W,ﬁ}
=(2;12;—3j
2
A'B =(—2;%;—3) ;ﬁ=(2;%;—3j nén vecto phap tuyén (A'BC) la ;z(m) =[ﬁ,ﬁ]
= (-9;-12;-12)
Goi ¢ la gbc tao bdi mit phang (AMC') va mit phang(A4'BC).
9
- - —.(-9)+12.(-12)-3.(-12
cosp= n(MAC,).n(A,BC) 3 ‘2 ( )+ ( ) ( )‘ _ 33 .
;/;(MAC') : ;Z(A'BC) \/3157

\/@f +122 +(-3)° .\/(—9)2 +(-12) +(-12)

Cho hinh hop chit nhat 4BCD.4'B'C'D’. Biét khoang cach giira AB va B'C bang 2"6,

5
2a\/§

s khoang cach giira AC va BD' bang a33 .

Goi M 1a trung diém B'C . Tinh tan ctia gbc tao boi hai mit phang (BMD) va (B'4D). (két qua

khoang cach giira BC va 4B’ bang

lam tron dén hang phan tram)

Loi giai
Tra loi: 0,89
Pit BA=x,BC=y,BB =z.Goi O latam ABCD.
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CHUYEN PE V — HINH HQC 12 — PHUONG PHAP TQA PO TRONG KHONG GIAN
Taco AB//(B'DC)= d(AB,B'C)=d(4B,(B'DC))=d(B,(BDC)).
Ta dé dang chimg minh dugc (B'DC)L(BB'C'C) va cit nhau theo giao tuyén B'C.

2a\/§

K¢ BK L B'C= BK L(B'DC),hay d(AB,B'C)=BK = :

5

1 1 1
BK® BC' BB 5 2 ad
Lai ¢ BC//(BAD)=> d(BC,AB')=d(BC,(B'AD))=d(B,(B'AD)).

Xét ABB'C vudng tai B, ta ¢

Ta dé& dang ching minh dugc (B'AD)L(BB'A'A) va cit nhau theo giao tuyénAB'. Ké

2a\/§

BH | AB'= BH 1 (B'AD),hay d(BC,AB')=BH = s
1 1 1 5 1 1
Xét ABB'A vudng tai B, ta cO = + & =—+—(2).
gk B A BB dd w2
T (1) va(2),suyra x=y , hay ABCD Ia hinh vudng.

Ta d& dang ching minh AC L(BB'D'D). Ké OI L BD', suy ra AC L OI, hay OI 1a doan

a

vudng goc chung cua AC va BD', suyra d(AC,BD')=0I =

Za\/§ (

3

3
3

Trong (BB'D'D), ké DJ //OI(J € BD) = DJ =20I =

vi O 1a duong trung binh

ABDD").
1 1 3 11
= +t— = +—3).
DJ* BD* DD?*  4a® 2x* 22( )
Giai (2),(3) ta dugc x =a,z =2a . Chuin héa cho a=1.
Chon hé truc toa do Oxyz nhu hinh v& véi: B(0;0;0), B'(0;0;2), C(1;0;0), 4(0;1;0),

D(1;1;0)

Xét ABDD' vuong tai D, ta co

M 13 trung diém B'C, suy ra M(%;O;lj .

) Taco BA=(0;1,-2), BD=(1;1;-2), [ B'4,BD |=(0;-2;-1).
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Suy ra mit phang (B’AD) c6 mot vécto phap tuyén 1a 7i = (0;2;1) .
+)Tacd BM = G;o;l] , BD=(L;1,0), [W,ﬁ] = [—1;1;%) .
Suy ra mét phang (BMD) c6 mdt vécto phép tuyén 1a 7' =(-2;2;1).

Goi a 1a goc tao boi hai mat phang (BMD) va (B’AD), ta co:

ina'| 5 5 2 245

=——=—=siha=—=tana=——.
3 5

7l 5.3
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

| CHUONG |

BAI: PHUONG TRiINH MAT CAU

<0> LY THUYET.

I. PHUONG TRINH MAT CAU
Mit cu tam / ban kinh R (R>0) 1a tap hop cac diém trong khong gian cach 7 mot khodng
bang R.
Trong khong gian Oxyz, cho mit cau (S ) tam / (a;b; c) ban kinh R. Phuong trinh mat cau (S )

la (x—a)2 +(x—b)2 +(x—c)2 =R

Ch y:
Diém M (x;y;z) nam trong mit cau (§) néu (x—a)’ +(x—b)" +(x—c)" <R
Diém M (x;y;z) nam ngoai mat cau (§) néu (x—a)’ +(x—b)" +(x—c) > R%.

lhan xét. V&i a, b, ¢, d 1a cac hang s, phwong trinh x2 + y? + 22 - 2ax —2by - 2cz +d =0
c6 thé viét lai thanh (x —a)’ +(y - b)* +(z-c)" =a* + b> +c? —d va la phwong trinh cla
mét mat cau (S) khi va chi khi @® + b? + ¢ —d > 0. Khi dé, (S) cé tdm f(a; b; ¢) va ban kinh

R=va’+b* +c? —d.
II. MOT SO UNG DUNG CUA PHUONG TRINH MAT CAU TRONG THU'C TIEN
Xét Trai Dat trong khong gian Oxyz, vi O 1a tim Trai Dat, tia Ox chira giao diém ciia kinh

tuyén gdc va xich dao, tia Oz chira diém cuc Bic N, tia Oy giao véi xich dao tai diém thudc
ban cau Pong, 1 don vi dai trong khong gian Oxyz tuong ung véi 6371 km trén thuc té. Nhu

vay, trong khong gian Oxyz, phuong trinh bé mit trai d4t c6 phuong trinh 13 x* + y* +z° =1.
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£k

Vitri P:acN, B°E

Kinh tuyén goc Kif:hlﬂao
Néu biét vi 6 va kinh do ctia mot vi tri trén mat dt thi toa do cta n6 trong khong gian ciing dé
dang xac dinh va nguoc lai. Chang han, vi tri P c6 vi d9, kinh do twong ung a°N, S°FE
(0<a<90,0< B <180) co toa dd P(cosa®cos f°%cosa’sin £%sina®), vi tri Q ¢ vi do,
kinh d0 twong Gng  a°N,B°W (0<a<90,0< B <180) c6 toa  do

O(cosa®cos B°;—cosa®sin % sina®).

o
0

8]
Lo

Vi du: Tinh khoang cach trén mat dat tir vi tri P:10°N,15°E dén vitri O :80°N,70°F.
Loi giai

Ta co

P(cos10°cos15°cos10°sin15°sin10°), Q(cos80°cos 70° cos80°sin 70°sin 80°).

Suy ra

OP = (cos10°cos15°cos10°sin15°;sin10°), 00 = (cos80°cos 70°; cos 80°sin 70°;sin 80°).

Do do

073@ =c0s10°cos15°cos80°cos 70°+ cos10°sin15°cos80°sin 70° + sin 10°sin 80°

~0,2691.

Vi P,Q thudc mit dat nén @3‘ = ‘O—Q‘ =1.

Do dé cos P00 = 2L 'gg ~0,2691. Suy ra POQ ~74,3893°.
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Vi duong tron tdim O di qua P,Q c6 ban kinh 1 va chu vi la 27 = 6,2832, nén cung nhé @

. . 74,3893
cta duong tron c¢6 do dai xap xi bang —

.6,2832 ~1,2983.

Do 1 don vi dai trong khong gian Oxyz tuong tmg véi 6371 km trén thyc té, nén khoang cach
trén mit dat gitra hai diem P,Q xép xi 1a 1,2983.6371~ 8271,4693 (km).

PHAN KIEN THU'C BO SUNG VA CHU Y SU DUNG TRONG QUA TRiNH LAM BAI TAP

1. Phuwong trinh mit ciu

LOAI' LOAI 2
Phuong 2 2 ) 5 5 .
Trinh (x—a) +(y-b) +(z-c) =R X +y +z° —2ax-2by—2cz+d=0
Tam Lay hé s6 tu do trong ngodc +—1. Lay hé s6 trude x;y;z +-2.
Xac
inh | B : (L R=~Na*+b +c* -d.
Dinh fl ’;z Lay can bac 2 veé phai. . ‘ g ¢
Kin Diéu kién ton tai: a* +b* +c¢* —d>0.

2. Vi tri twong doi
a) Giira mit cau va diém:

Trong khong gian Oxyz, cho diém M va S(I ;R). Khi do:

Diém
Nam ngoai Nam trén Nam trong
& IMn(S)=H SIMN(S)=M=H | <IMN(S)=0
IM >R IM =R IM <R

Mit cau

b) Giira mit ciu va mit phing:
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Trong khong gian Oxyz, cho (a): Ax+By+Cz+D =0 va S(I;R). Khi do:

Mt phan
Khéng cit Tiép xiic Cit theo giao tuyén la dwong tron
& (a)n(8)=8 | < (a)n(s)={M) & (a)n(8)=C(I';7)
d(1;(e))>R d(1;(e))=R d(1;(e))<R
< Mat Phéﬂg ﬁé:P < (@) cat mat ciu theo giao
xuc mat cau tai diem ot e A T
M tuyén la dudng tron c6 tam I’ va
5 ' ban kinh r .
Mi.lt 2 2
cau R=\/r +d (I;(a)).

¢) Giira mit cu va dwong thing:

Trong khong gian Oxyz, cho A: Y% YTV _ETE S(I;R).Khi do:

a b c
Puong thing
Khong cit Tiép xiic Cit tai hai diém A;B
<:>Am(5):® @Am(S):{H} @Am(S):{A;B}
d(I;A)>R d(I;A)=R d(I;A)<R
< Duong thang tiép xuc AR’
mit cau tai diém H = R:\/— +d2(I;A)
Miit 4
ciu
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@ HE THONG BAI TAP TU LUAN.

DANG 1. XAC PINH TAM — BAN KiNH — NHAN BIET PHUONG TRiINH MAT CAU

—— Phuong phap )

LOAI 1 LOAI 2
Phuong Trinh (x—a)2+(y—b)2+(z—c)2=R2 X’ +y’+z° —2ax—2by —2cz+d =0
(1) Hésbtrude x,y,z bingnhauva | (1) Hésd trude x°,y*,2* bang nhau
bang 1. va bang 1.
Nhén xét (2)  Heé sb trude cac ngodc bing nhau va | (2) Phuong trinh day du x*,y°, z*
bang 1. o (3) Thoa méan diéu kién ton tai
(3)  Vé phdi Ia hing s6 duong. Pl —d>0
Tam Lay hé sb tu do trong ngodc +—1. Lay hé s trudc xX;y;z +-2.
Xac Dinh | . Lay can bac 2 vé phai. Rei b+ —d.
Kinh Diéu kién ton tai: 4’ +b* +c*—d>0.

4 Dinhnghia S(I;R)={MIIM =R >0}.
4 Cho hai diém A,B c6 dinh.
Néu MA L MB thi tap hop diém M 1a mat cau (S)c6 tam I 1a trung diem AB va ban kinh

r=4B
0

Céau 1: Trong khong gian Oxyz, xac dinh toa do tdm va ban kinh cac mat cau sau:
a) (S):x* +37 +2° 20 +4y—62-2=0. b) (S):(x—1) +(y+2) +2° =9

Chu2: Trong khong gian Oxyz, cho mat cau (S): (x+1)2 +(y+ 3)2 +(z —4)2 =25. Tim toa do thm va
ban kinh ctia mit cau (S )

Cau3: Trong khong gian Oxyz, cho mat cau (S):x*+)” +2° +2x—4y+62—2=0. Tim toa d6 tam va
bén kinh cta mit cau (S).

Cau4: Trongkhong gian Oxyz, cho mit cau (§):2x” +2y° +2z° —4x+12y —62-10=0. Tim bén kinh
cuia mit cau (S).

Cau5: Trong khong gian Oxyz, cho cac phuong trinh sau:
(1) 2x* +2y° =(x+y)2 —z? +2x—1-2xy
(2) x* +y* +2" —2x+2y =0
(B) x* +y* +z* +2x -2y +1=0
(4) (x+y)2 =2xy—z" +1-4x

C6 bao nhiéu phuong trinh mit cdu va mit cau day nhan [ (—1 ;1 O) lam tam?
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Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho cac phuong trinh sau:
(1) x* +y*+2>-2x=0

(2) x> +y*—z" +2x—y+1=0

(3) 2x* +2y° =(x+y)2 -z +2x-1

(4) (x+y)2 =2xy—z"—1
C6 bao nhiéu phuwong trinh mit cau?
< x>+’ +2z° +1=0 khong 1a phuong trinh mat cau vi x° +y +27+1>0Vx;y;z.
Trong khong gian Oxyz, cho mit cau (S) X’ +y’+22+2x—4y+6z—m=0 cobankinh R =4.
Tim gia tri m.
Loi giai
Mit cau (S) c6 tim1a 1(-1;2;-3) va R=4
Tacd 4=1J(~1)’ +22+(=3) =(-m) =16 +m hay m=2.

Vay m =2 thoa man yéu cau bai toan.

Trong khong gian Oxyz, tim tt ca cic gia tri nguyén cta tham sb m dé phuong trinh
x*+y* + 25 +4mx +2my —2mz +10m> —28 = 0 1a phuong trinh mit cau.

Trong khong gian Oxyz, tim tit ca cac gid tri cia m dé phuong trinh
X+ +z’ —2(m —3)x—2(m +1)y +2mz +m* +7 =0 khong phai 1a phuong trinh mat cau.
Trong khong gian Oxyz, cho hai diém A(O; O;—l) va B(O; 6;0) . Chimg minh rang néu diém
M (x; v; z) thoa man MA.MB =0 thi M thuéc mot mit cau (S) . Tim tam va ban kinh ctia mat
cu (S).

Trong khong gian Oxyz, cho hai diém A(—Z; 2; —2); B(3; —3;3). Piém M trong khong gian

thoa man MA _2 . Tinh d6 dai OM lén nht.
MB 3

Trong cac phuong trinh sau, phuong trinh nao 14 phuong trinh mét cau. Xac dinh tim va tinh ban
kinh mat cau do.

2 (x=1) +(y=2) +(z+2) =4

b) (x—1) +(y+2) +22=(-2)
)X+ +2°=0

d) x>+’ +2°-2x-2y+z-1=0

) 3x* +31* +32° +6x -9y +5z+1=0
N 2x>+y°+22"=2x—4y+62z—-1=0
g X+ +20—4x-2y+9=0

h)x2+y2+22+2x—z+%:O

Page 92

Swu tam va bién soan



Cau 13:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Tim tit ca cc gia tri cua tham s6 m dé cac phuong trinh dudi day 1a phuong trinh mét cau
a) (x—5)2 +(y+1)2 +(z—2)2 =m
b) (x—m)2 +(y—2m)2 +2°=9
c) x2+yz+z2 =-—m
Hx*+y +2°-2x-2y+z-m>=0
e) 3x* +3y° +32° +6x—9my +3z—m=0
) 2x° +my* +2z° —2x—2my +mz—1=0
X +y +z —mx—2y-m=0

WX +y +z2 —x-mz—-8m=0

DANG 2. MAT CAU CO TAM VA PI QUA MOQT PIEM

Phuong phap )

Trong khong gian Oxyz , viét phuong trinh mit cau (S)

Loai Phwong phap

Tam I(a;b;c) va ban kinh R.

Tir gia thiét ta d3 co sdn tdm I va ban kinh R.
Phuong trinh (S5): (x—a)2 +(y—b)2 +(z —0)2 =R’.

> Ban kinh mit cau

Tam I(a;b;c) va quadiem M (x,;y,;%,) .- R:IM:‘N‘ :\/(xo_”’)2 +(y0—b)2 +(zo—c)2 :

> Mit cau c6 tim I(a;b;c) va ban kinh R=IM.

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Trong khong gian Oxyz, viét phuong trinh cic mit ciu sau:

a) Tam I(—1;2;-3), ban kinh R =3 b) Tam I(0;—4;1) dudng kinh bang 4.
Lap phuong trinh mit cau (S ) voi:

a) Tam I(~1;3;0) vabankinh R=3.  b)Bankinh R =10 va tam I(2;-3;4).
Trong khong gian véi hé toa do Oxyz viét phuong trinh mit cau

a) Véi tam 1(1;-2;3) ,ban kinh R=5.

b) V&i tam 1(0;0:3),bén kinh R =+/5 .

Lap phuong trinh mat () véi tam 1 va di qua diém 4.

a) Voil(2;-1;3), A(3;-4;4) b) Vi A(2;-1;3), 1(3;-4;4)

Lap phuong trinh méat (S ) voi

a) tam /(3;—2;1) va di qua diém C(—2;3;1).

b) taim /(—2;3;1). va di qua diém C(3;—2;1).

Trong khong gian Oxyz, viét phuong trinh cac mat ciu sau:

a) Tam I(—l; 2;1) di qua géc toa do. b) Tam I(l; 2;3) di qua diém A(l; 1,'2) .
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DANG 3. MAT CAU CO PUONG KiNH

\
Trong khong gian Oxyz, viét phuong trinh mét cau (S)
Loai Phwong phap
Nhan M(xM SV ;ZM)Vé > Goi I la tAm mat cau (S)
N (xN JYn 2y ) lam du’(‘)’ng kinh =1 1a trung dlém cua MN
:>I xM+xN.yM+yN.ZM+ZN .
2 7 o2 2
> Bén kinh mit ciu R = @ =IM.

Cau 20: Lap phuong trinh mit ()
a) Duong kinh 4B v6i 4(1;3;2), B(3;5;0).
b) Buong kinh MN VdiM(O; —3;4), N(2; 3;0) )
Cau 21: Lap phuong trinh mét (S):
a) duong kinh AB véi A(3;—4;5),B(—5;2;1).
b) duong kinh MN véi M(3;2;1),B(1;2;3).
Ciau 22: Trong khong gian Oxyz, cho hai diém A(l; 0; —3) va B(3; 2;1). Phuong trinh mat ciu dudng
kinh AB 1a?
Cau 23: Trong khong gian Oxyz, cho hai vecto E = (—1; —2;3) va ?d = (—7;—4; —5). Phuong trinh

mit cau duong kinh AB 13?
DANG 4. MAT CAU QUA 4 PIEM KHONG PONG PHANG

Phuong phap )

Trong khong gian Oxyz, viét phuong trinh mit cau (S )

Loai Phuwong phap

bi qua 4 diém A;B;C;D khong dong >» Goi [ (a :b; c) 1a toa d6 tAm mat cau can tim.
phéng > Mit cau (S ) di qua 4 diém
IA* = IB?
& IA=IB=IC=ID &{IA*=IC* =>toadd I.
IA* =ID?

\
S Mat ecan cAtam, vabanldinh
Tvrat-oaa-co

o Vo oOoITISITI T

Ciéu 24: Trong khong gian Oxyz, néu mit cau. (S) .diqua bdn diém M(Z; 2;2),N(4; 0; 2),P(4; .2;0) va
Q(4;2;2) thitam I cua (S) co toa do 1a?
Ciau 25: Trong khong gian Oxyz, cho 4 diém A(2; 0;0) , B(O; 2;0) ,C(O; 0;2), D(2; 2,'2). Viét phuong

trinh mat cau (S ) ngoai tiép tor dién ABCD .
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Cau 26: Trong khong gian Oxyz, lap phuong trinh mat cau (S) di qua 4 diém 4,B,C, D, biét rang:
A(-1;0,0), B(0;0;2), C(0;-3;0) va D(0;0;0).

Ciu 27: Trong khong gian Oxyz , lap phuong trinh mit cau (S) di qua 4 diém 4, B,C, D , biét rang;
A(3;3;0), B(3;0;3), C(0;3;3), D(3;3;3).

DANG 5. MAT CAU CO TAM THUQC PUONG THANG/MAT PHANG

—— Phuong phap )

Trong khong gian Oxyz , viét phuong trinh mit cau (S)

Loai Phwong phap
Tam ] (P) vadiqua A;B;C. > Goi I(a;b;c) 1a tAm mat cau
Véi (P):oex+B.y+7.2+6=0 hogc (P) la | » Taco Ie(P)= aa+Bb+yc+6=0(1).
cdc mdt phang (Oxy),(Oxz),(Oyz). > Mit cau (S) di qua ba diém A;B;C
3£ Nhéan xét: JA? = IB? (2)
Trong truong hop [ € mot trong cdc < [A=IB=IC & , , .
L y IA* =IC* (3)
mdt phang (Oxy),(Oxz),(Oyz) bai
todn sé don gian hon. > Tir (1);(2) va (3)=1 lathoa h¢:
aa+pBb+vy.c+6=0
IA* = IB? =toadd I.
IA* =1C?
> Mit cau c6 tdm I(a;b;c) vabankinh R=1IA.
Tam [ed vadiqua A;B. > GQiI(a;b;c) 14 tAm mat cau
vei d: X% _YTYe _ETZ s a1 »Taco [ed= I(x0 +at;y, +bt; z, +ct).

a b c ' - — —
cdc truc Ox;0y;0z. > Viét IA:IB theo ¢ va tinh do dai ‘IA ,~ IB‘
6 Nhin Xét:‘ 3 , > Mit cau (S) di qua hai diém A;B

Trong truong hop I € mot trong cdc
truc Ox;0y;Oz bai toan sé don gian < JA=IB [A‘ - ‘[B‘ —t=?.
hon. > Tirt=2 =toado I.
> Mit ciu c6 tdim I(a;b;c) va ban kinh R = IA

Céu 28: Trong khong gian Oxyz, cho mat cu (S) di qua 2 diém A(l; 2;3), B(Z; 0; —2), va cd tAm nam
trén truc Ox . Viét phuong trinh mat cau (S) ?

Céu 29: Trong khong gian Oxyz, tim ban kinh mat ciu qua 2 diém A(3;—l;2) , B(l; I —2) vacotam [
-1
thudc A:Ezy—:i?
1 -1
Cau 30: Trong khong gian Oxyz, viét phuong trinh mit cidu & qua 3 diém

A(—2;3;3), B(—l; 1;2),C(4; 2;2) va ¢6 tAm nim thudc mat phéng (Oyz).
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DANG 6. MAT CAU TIEP XUC PUONG THANG/MAT PHANG

—

Phuong phdp )

Trong khong gian Oxyz, viét phuong trinh mit cau (S )

Loai Phuong phap

Tam I(a;b;c) va tiép xte véi (P). > Ban kinh mat cau

Véi (P): Ax+By+Cz+D =0 hodc (P) I 1(13(0))- |Aa +2Bb +2Cc +2D\ tiep xue (o)

cdc mdt phang (Oxy),(Oxz),(Oyz), o _\/\/AT+B +C y )

35 Nhén xét: ’ R= ( ’( xy))— Z ep xuc( xy).
Trong tru’d’lfg hop I tiép xuc mot trong d([,‘(Oxz)) - \/E Tiep xuc (Oxz)
cac mat phang (Oxy),(Oxz),(Oyz) O~ . 5
bai toan sé don gian hon. ( ’( yz)) VA lep xuc ( yz)

> Miit chu tim I(a;b;c) vabankinh R=d(I;()).

Tam I(a; b;c) va tiép xuic voi A > Ban kinh mat cau
oA X=X, Y-y, z—2z 5 . [H;MIJ‘
Voi A: e 0 = % hodac Al A) = :
! p b c ogc a d(I,A) _T Tiep xuc A
cac truc Ox;0y;0z.
32 Nhan xét: R=\d(1;0x)=\y; +z; Tiep xuc Ox-
Trong truong hop 1 tiép xiic mot trong A(1-0v) = /xz +22 Tiev xuc O
cac truc Ox;0y;Oz bai todn sé don ( ’ y) Pt P Y
gian hon. _d(l;Oz) =x; +y; Tiep xuc Oz
> Mit cau tim I(a;b;c) va ban kinh R=d(I;A).
\
Cau 31: Trong khong gian Oxyz, viét phuong trinh mat cau tam I (1 ;=2 ;1) va tiép xtc v6i mit phang

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

(Oxy).
Trong khong gian véi hé truc toa d§ Oxyz, 1ap phuong trinh mat cau (S) cotam [ (2;1;—3) va
tiép xuc truc Oy .

x-1 y+2

Trong khong gian véi hé toa d6 Oxyz, cho duong thang d : == i2 Lap phuong trinh

1
mit cau (S) thm / thudc duong thdng d sao cho mit cau (S) tiép xtc véi truc Oz va cé ban
kinh bang 2.
Trong khong gian Oxyz, tim ban kinh mat cdu di qua diém B (1 ;35 0) va tiép xtc véi (Oyz) tai
M(0;3;-2).
Trong khéng gian Oxyz, cho ba diém A(l;—2;—4),B(2;3;4),C(3;5;7). Tim phuong trinh
mit ciu c6 tim 13 A va tiép xuc véi BC.
Trong khong gian Oxyz, cho B(1;1;9), C(1;4;0). Mit cau (S) diqua B va tiép xuc voi (Oxy)

tai C c6 phuong trinh 1a?
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Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:

Cau 44:

Cau 45:

Cau 46:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

+1 y-2 z+3

Trong khéng gian Oxyz, cho diém / (1; —2;3) va duong thang A: x2 1 T Viét

phuong trinh mit cau (S ) c6 tam I va tiép xtc v6i duong thang A.
Trong khong gian Oxyz , hdy lap phuong trinh mét cau (S) c6 tim 1a 7(1;2;—1) va tiép xtc véi

duong thing d:x—ﬂzlzz—_l.
2 1 1

Trong khong gian Oxyz , hiy lap phwong trinh mét cau (S ) cotamla / (1;—2;3) vatruc Ox cit
mat cAu (S) tai hai diém A, B sao cho AB= 2\/5.
Trong khong gian Oxyz, hdy lap phuong trinh mit cau (S) c6 tam la 7(10;3) va

d:x—1=y+1=z—l
2 1
Trong khong gian véi hé toa do Oxyz, cho mit phang (P):x-2y+2z-2=0 va diém

cdt mit cau (S) tai hai diém 4, B sao cho tam gidc /4B vuéng tai I .

1 (—1; 2;— 1) . Viét phuong trinh mit cau (S ) c6 tam I va cat mat phang (P) theo giao tuyén 1a
dudng tron c¢6 ban kinh bang 5.
Trong khong gian Oxyz, cho mit cau (S ) co tam [ (l; 2; 1) va cit mit phang
(P) :2x—y+2z+7=0 theo mot dudng tron c6 dudng kinh bang 8. Viét phuong trinh mit cau
(5).
Léap phuong trinh mat cau (S) di qua 3 diém 4;B,C va tam / cia (S) ndm trén mit phang
)
a) Biét 4(1;0;0),8(0;1;0);C(2;0;1) va mit phang (c) trung véi mét phang (Oxy).
b) Biét A(2;01),B(1;0;0);C(1;1;1) va mat phing (a) c6 phuong trinh x+y+z-2=0.
Lép phuong trinh mit cau () di qua diém 4; B va tm 7 cta (S) nim trén duong thing d
a) Biét diém 4(0;1;3), B(2;2;1) va dudng thing d trung véi truc Ox
1 y-2 z-3

-1 -2
Lép phuong trinh mat cau (S) di qua diém 4; B vatam 7 cia () ndm trén duong thing d

b) Biét diém 4(0;1;3),B(2;2;1) va duong thdng d c6 phuong trinh x2_

a) Biét 4(1;3;1),B(3;2;2) va duong thang d trung véi truc Oz.
x=1+2¢t
b) Biét A(-2;4;1),B(2;0;3) va dudng thang d c6 phuong trinh { y=-2—1.
z=3-2¢
Lép phuong trinh mdt cau (S) di qua diém 4;B vatam 7 cia () ndm trén duong thing d
a) Biét diém 4(1;-2;1), B(~1;2;1) va duong thing d tring véi truc Ox

b) Biét diém 4(0;1;3),B(2;2;1) va duong thing d ¢ phuong trinh x2—1 = y—12 = 2_23 .
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Cau 47:

Cau 48:

Cau 49:

Cau 50:

CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+t¢
Cho dudng thing A {y =2+ va hai mit phing (P) x+y+z-9=0; (Q) x+y+z-3=0L4p
z=3+t¢

phuong trinh mit cau (§)tdm / nam trén dudng thang A va mit cau (S)tiép xtc véi hai mit

phang (P) va (Q) ?
x=2t
Cho duong thing A {y=2-¢ va hai mit phing (P) x=0; (Q) y=0.Lap phuong trinh mjt
z=1+t¢
cau (S)tAm 7 nam trén duong thang A va mit cau (§)tiép xtc véi hai mit phing (P) va (0)
?
-4 -1 +5 -2 +3 .
* :y :Z Vé[ Az:x :—y :i. Vlét
-1 -2 1 3 1
phuong trinh mit cau tiép xuc voi ca hai duong thang A,, A, va c6 ban kinh nho nhét.

Trong mp Oxyz, cho hai duong thang A, :

x+1 y+1 z+1 | x-1 y-1 z-1
= = va 5 N = =
1 2 2 2 1
(S) 1a mit cau tiép xiic v6i ca hai duong thang A, A, va c6 ban kinh nhé nhat. Xac dinh ban

Trong mp Oxyz, cho hai duong thang A, : . Goi

kinh cta mit cau (S)

DANG 7. BAI TOAN THUC TE

Cau 51:

Cau 52:

Trong khong gian Oxyz (don vi cua céc truc toa do la
kilomet), mot tram thu phat song dién thoai di dong c6 dau
thu phat dugc dit tai diém 1(6;-2;4).

a) Cho biét ban kinh phu séng ctia tram 1a 3 km. Viét phuong

trinh mat cau (S) biéu dién ranh gidi clia viing phii séng.

b) Mot nguoi st dung dién thoai tai diém M (5 ;2; —2). Hay
cho biét diém M nam trong hay nim ngoai mit cau (S) va ngudi d6 c6 thé st dung duoc dich
vu cua tram noi trén hay khong.

¢) Cau hoi twong ty doi voi ngudi sir dung dién thoai ¢ diém N (6;0;3).

Cong nghé ho tro trong tai VAR (Video Assistant Referee) thiét lap mét h¢ toa do Oxyz dé theo
ddi vi tri ciia qua bong M . Cho biét M dang nam trén mit san c6 phuong trinh z =0, déng thoi

thuge mt cau (S):(x~32) +(y-50) +(z~8)" =100 (don vi do dai tinh theo mét).

a) Tim toa do tdm I va ban kinh R cua mit cau (S ) )
b) Tim toa d6 hinh chiéu vudng goc | cua tam I trén
mat san.

¢) Tinh khoang cach tir vi tri M ciia qua bong dén diém

].
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Cau 53:

Cau 54:

Cau 55:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian véi hé truc toa d6 Oxyz , dai kiém soét khong luu san bay c6 toa do O(O; 0; 0)
, mdi don vi trén truc tng v6i 1km . May bay bay trong pham vi cach dai kiém soat 417 km s&
hién thi trén man hinh ra da. Mgt may bay dang ¢ vi tri 4 (—688; —185; 8) s chuyén dong theo theo
duong thing d c6 vécto chi phuong 1a u =(91;75;0) va huong vé dai kiém soat khong luu. Hay

xac dinh toa d0 vi tri sém nhat ma may bay xuat hién trén man hinh ra da.

Trong khong gian véi hé truc toa do Oxyz ( don vi trén mdi truc 1a mét), mot ngon hai dang duoc
datovitri / (21;35; 50) va ngon hai dang do dugc thiét ké voi ban kinh phu sang 1a 4km . Néu
nguoi di bien di chuyén theo duong thang tir vi tri 7(21;35;50) dén vi tri D(5121;658;0) hay

tim vi tri cudi cung trén doan ID sao cho ngudi di bién co thé nhin thiy dugc anh sang tir ngon
hai ding ( két qua 1am tron t6i chir s6 thap phan thi hai).

Ericsson Globe (Thuy Dién) 1a toa nha ban cau 16n nhat trén thé giéi (ndm 2020),v6i hinh dang
mot qua cAu mau trang ¢ dudng kinh 110 m va chiéu cao bén trong 85 m, n6 c6 dii chd ngdi cho
16 000 khan gia cua cac budi biéu dién hoa nhac hodc 13 850 khan gia cua céc tran d4u khuc con
cau trén bang. Gia sir ta biéu dién mo phong cua toa nha Ericsson Globe trong hé truc toa do
Oxyz bdi mot mat cau co tam 1, duong kinh 110 m va OA4 = 85 m nhu hinh vé (don vi trén truc
1a mét). Hay viét phuong trinh cia mit cau nay.
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CHUYEN DE V — HINH HOC 12 —- PHUONG PHAP TQA PO TRONG KHONG GIAN

Cau 56: Gia sir Trai Dt c6 dang hinh cau ban kinh bang 6,4.10°m . Ban An dang dung trén mat dat. Co
3 vé tinh bao vé may chu tiép nhan thong tin ring vé tinh thir nhat dang cach An 3.10°m, vé tinh
thir hai dang cach An 4.10°m va vé tinh thir ba dang cach An 5.10°m. Biét ring trong hé truc
toa dd Oxyz cho trude v6i O 1a tam Trai Dat (1 don vi =10°m), tai thoi diém vé tinh thong bao
vé méy chu thi toa d0 cua céc vé tinh lan luot 1a 7, (4;4;6), 1,(8;4;3) va 1,(4;9;3). Hay tim toa

dd vi tri cia ban An (lam tron dén hang don vi).
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

| CHUONG |

BAI: PHUONG TRiINH MAT CAU

<0> LY THUYET.

I. PHUONG TRINH MAT CAU
Mit cu tdm / ban kinh R (R>0) 1a tap hop cac diém trong khong gian cach 7 mot khodng
bang R.
Trong khong gian Oxyz, cho mit cau (S ) tam / (a;b; c) ban kinh R. Phuong trinh mat cau (S )
la (x—a)2 +(x—b)2 +(x—c)2 =R’.

Ch y:
Diém M (x;y;z) nim trong mit cau (S) néu (x—a)2 +(x—b)2 +(x—c)2 <R
Diém M (x;y;z) nam ngoai mat cau (§) néu (x—a)’ +(x—b)" +(x—c) > R%.

lhan xét. V&i a, b, ¢, d 1a cac hang s, phwong trinh x2 + y? + 22 - 2ax —2by - 2cz +d =0

c6 thé viét lai thanh (x —a)’ +(y - b)* +(z-c)" =a* + b> +c? —d va la phwong trinh cla
mét mat cau (S) khi va chi khi @® + b? + ¢ —d > 0. Khi dé, (S) cé tdm f(a; b; ¢) va ban kinh
R=va’+b’ +c? —d.

II. MOT SO UNG DUNG CUA PHUONG TRINH MAT CAU TRONG THU'C TIEN

Xét Trai Dat trong khong gian Oxyz, v6i O 1a tim Trai Dat, tia Ox chira giao diém ciia kinh
tuyén gdc va xich dao, tia Oz chira diém cuc Bic N, tia Oy giao véi xich dao tai diém thudc
ban cau Pong, 1 don vi dai trong khong gian Oxyz tuong ing véi 6371 km trén thuc té. Nhu

vay, trong khong gian Oxyz, phuong trinh bé mit trai d4t c6 phuong trinh 13 x* + y* +z° =1.

Page 1

Swu tam va bién soan



CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

£k

Vitri P:acN, B°E

|
Kinh tuyén goc ~ Xich dao
Néu biét vi 6 va kinh do ctia mot vi tri trén mat dt thi toa do cta n6 trong khong gian ciing dé
dang xac dinh va nguoc lai. Chang han, vi tri P c6 vi d9, kinh do twong ung a°N, S°E
(0<a<90,0< B<180) co toa do P(cosa®cos f°cosa’sin £%sina®), vi tri Q ¢ vi do,
kinh d0 twong Gng  a°N,B°W (0<a<90,0< B <180) c6 toa  do

O(cosa®cos B°;—cosa®sin % sina®).

O
0

8]
Lo

Vi du: Tinh khoang cach trén mat dat tir vi tri P:10°N,15°E dén vitri O :80°N,70°F.
Loi giai

Ta co

P(cos10°cos15°cos10°sin15°sin10°), Q(cos80°cos 70° cos80°sin 70°sin 80°).

Suy ra

OP = (cos10°cos15°cos10°sin15°;sin10°), 00 = (cos80°cos 70°; cos 80°sin 70°;sin 80°).

Do do

07’@ =c0s10°cos15°cos80°cos 70°+ cos10°sin15°cos80°sin 70° + sin 10°sin 80°
~0,2691.

Vi P,Q thudc mit dat nén @3‘ = ‘O—Q‘ =1.
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

OP.00

Do do cos POQ = - ~0,2691. Suy ra POQ ~74,3893°.

Vi duong tron tam O di qua P,Q c6 ban kinh 1 va chu vi la 27 ~ 6,2832, nén cung nhd ]/’_Q

. . 74,3893
cta duong tron ¢6 do dai xap xi bang —

.6,2832 ~1,2983.

Do 1 don vi dai trong khong gian Oxyz tuong ing v&i 6371 km trén thuc té, nén khoang cach
trén mt dt giira hai diém P,Q xap xi 1a 1,2983.6371~8271,4693 (km).

PHAN KIEN THUC BO SUNG VA CHU Y SU DUNG TRONG QUA TRINH LAM BAI TAP

1. Phwong trinh mit ciu

LOAI 1 LOAI 2
Phwong 2 2 2 5 s,
Trinh (x—a) +(y—b) +(Z—C) =R x*+yt+z° —2ax-2by—-2cz+d=0
Tam Léy hé sb tu do trong ngoac +—1. Léy hé sb trude xX;Y;z +-2.
Xac
i Ba A < R=~Na*+b*+c*-d.
Dinh | 247 LAy can bac 2 v& phai. ‘ SNE DA
Kinh Diéu kién ton tai: 4’ +b> +c* —d >0,

2. Vi tri twong doi
a) Giira mit ciu va diém:

Trong khong gian Oxyz, cho diém M va S(I ;R) . Khi dé:

Pi¢m
Ndam ngodi Nam trén Nam trong
< IMn(S)=H < IMN(S)=M=H | <IMn(S)=0
IM >R IM =R IM <R

Mait cau
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CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
b) Giira mit ciu va mit phing:

Trong khong gian Oxyz, cho (a): Ax+By+Cz+D =0 va S(I;R). Khi do:

Mt phan
Khéng cit Tiép xiic Cit theo giao tuyén la dwong tron
& (a)n(8)=8 | < (a)n(s)={M) & (a)n(8)=C(I';7)
d(I;(a))>R d(1;(e))=R d(I;(a))<R
< Mat Phéﬂg ﬁé:P < (@) cat mat ciu theo giao
xuc mat cau tai diem ST o r A T s
M. tuyén la duong tron c6 tam I’ va

ban kinh 7.

chu R=Jr*+& (I;(a)).

¢) Giira mit ciu va duong thing:

Trong khong gian Oxyz, cho A: ™ _ I 2T Gy S(I;R).Khi do:

a b c
Puong thing
Khéng cit Tiép xiic Cit tai hai diém A;B
@Am(S):® @Am(S):{H} @Am(S):{A;B}
d(I;A)>R d(I;A)=R d(I;A)<R
< Pudng thang tiép xtc AR?
mit cau tai diém H < R= \/— +d* (I;A)
Miit 4
ciu
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

@ HE THONG BAI TAP TU LUAN.

DANG 1. XAC PINH TAM — BAN KiNH — NHAN BIET PHUONG TRiINH MAT CAU

Phuwong phap )

pa—
LOAI 1 LOAI 2
Phuong Trinh (x—a)2+(y—b)2+(z—c)2=R2 X’ +y’+z° —2ax—2by —2cz+d =0
(1) Hésbtrude x,y,z bingnhauva | (1) Hésd trude x°,y*,2* bang nhau
bang 1. va bang 1.
Nhén xét (2)  Heé sb trude cac ngodc bing nhau va | (2) Phuong trinh day du x*,y°, z*
bang 1. o (3) Thoa méan diéu kién ton tai
(3)  Vé phdi Ia hing s6 duong. Pl —d>0
Tam Lay hé sb tu do trong ngodc +—1. Lay hé s trudc xX;y;z +-2.
Xac Dinh | . Lay cin bac 2 vé phai. Rei b+ —d.
Kinh Diéu kién ton tai: 4’ +b* +c*—d>0.
4 Dinhnghia S(I;R)={MIIM =R >0}.
4 Cho hai diém A,B c6 dinh.
Néu MA L MB thi tap hop diém M 1a mat cau (S)c6 tam I 1a trung diem AB va ban kinh
r-AB
2
Céau 1: Trong khong gian Oxyz, xac dinh toa do tdm va ban kinh cac mat cau sau:
a) (S):x* +37 +2° —2x+4y—62-2=0. b) (S):(x—1) +(y+2) +2° =9
Loi gidai
a) (S):x*+y* +2° —2x+4y—62z-2=0.
Mit cau (S):x° +y* +2° —2x+4y—62-2=0 1a I(1;-2;3) va Rz\/l2 +(—2)2 +3°—(-2) =4
b) (S):(x—1) +(y+2) +2* =9
Mit cau (S):(x—l)2 +(y+2)2 +z° =9 co toa do tam I(l;—2;0) va R=3.
Chu2: Trong khong gian Oxyz, cho mat cau (S): (x+1)2 +(y+3)2 +(z—4)2 =25. Tim toa do tm va
bén kinh ctia mit cau (S).
Loi giai
Mit cdu (S) c6 tam 1a I(~1;-3;4) va ban kinh R=+/25 =5.
Cau3: Trong khong gian Oxyz, cho mit cau (S):x” +)” +2z° +2x—4y+62—2=0. Tim toa d6 tam va

ban kinh cua mit cau (S).

Loi giai
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Cau 4:

Caiu 5:

Cau 6:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Mt chu (§) c6 tam 1a 7(~1;2;-3) va bén kinh R = J(~1)’ +2>+(-3)’ =(-2) = 4.
Trong khong gian Oxyz, cho mét cau (§):2x* +2y° +2z° —4x+12y -6z -10=0. Tim ban kinh
cua mit cau (S).
Loi gidi
Mit cau (S):2x* +2)° +22° —4x+12y—62-10=0

Khi d6 ta dugc phuong trinh mit cau 13 x> + y* +z> —2x+6y—3z-5=0 c6 tam I(l;—3;%) va

2
ban kinh 1a R = \/12 +(=3)’ +(—j —(-5) =@.

Trong khong gian Oxyz, cho cac phuong trinh sau:
(1) 2x* +2y° :(x+y)2 —z' +2x—1-2xy
(2) x* +y* +2z* —2x+2y =0
(8) x* +y* +z° +2x -2y +1=0
(4) (x+y)2 =2xy—z" +1-4x
C6 bao nhiéu phuong trinh mit cau va mit cau day nhan I (—1 ;1 0) lam tam?
Loi gidi
(1) 2x* +2y° :(x+y)2 —z2+2x—1-2xy
2x* +2y° =(x+y)2 —z2+2x—1-2xy < 2x° +2y° =x" +y* +2xy — 2> + 2x —1-2xy
oxX+y’+z2-2x+1=0o (x—l)2 +1” +2z° =0 khong 1a phuong trinh mit cau.
(2) x* +y* +2z> —2x+2y =0
x> +y’+z°-2x+2y=0
Kiém tra: 1% + (—1)2 =2 >0 la phuong trinh mat cau, c6 tAm I(l;—l;O).
(B) x* +y* +z* +2x -2y +1=0
X +yt+z7+2x-2y+1=0.
Kiém tra: (—1)2 +1° —=1=1> 0 la phuong trinh mit cau, cO tim I(—l; 1; 0) .
(4) (x+y)2 =2xy—z" +1-4x
(ery)2 =2xy—z +l-dx &’ +2xy+y’ -2xy+z° —1+dx =0 +y* +2° +4x—-1=0
Kiém tra: (—2)2 —(—1) =5> 0 la phuong trinh mat cau, cO thm I(—2;0;0) .
Vay, phuong trinh 1a phuong trinh mét cau va nhan
Trong khong gian Oxyz, cho cac phuong trinh sau:
(1) x*+y*+2>—2x=0

(2) x* +y* —z" +2x—y+1=0
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Cau 7:

Cau 8:

Cau 9:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

(8) 20° +2y° =(x +y) —2* +2x -1

(4) (x+y)2 =2xy—z"—1
C6 bao nhiéu phuong trinh mat cau?
Loi giai
(1) x* +y*+2>-2x=0
x> +y’+2z°—=2x=0 c6 thm 1(1;0;0) va R=+1>+0?+0? =1 1a phuong trinh mit cau.
(2) x* +y* —z> +2x—y+1=0
x* +y° -z +2x—y+1=0 khong 1a phuong trinh mit cdu vi hé s6 trudc z* khac hé sb trusce
x* va y’.
(3) 2x* + 2y =(x+y)2 —z7+2x-1
2x° +2y° :(x+y)2—zz+2x—1 S22 +2y ="+ Yyt +2xy —27 +2x -1
& x> +y* +2° - 2xy - 2x +1=0 khong la phuong trinh mt cau.
(4) (x+y)2 =2xy—z" -1
(x+y)2 =2xy—z' -l x’ +y° +2xy=2xy—z" -1
< x’+y’ +2z° +1=0 khong 1a phuong trinh mat cau vi X +yt+z22 +1>0Vx;y;z.
Trong khong gian Oxyz, cho mit cau (S) X’ +y’+22+2x—4y+6z—m=0 cobankinh R =4.
Tim gia tri m.
Loi giai
Mat cau (S) c6 tim1a 1(-1;2;-3) va R=4
Tacd 4=1J(~1)’ +22+(=3)’ —(-m) =16 +m hay m=2.

Vay m =2 thoa man yéu cau bai toan.

Trong khong gian Oxyz, tim tt ca cic gia tri nguyén cta tham sb m dé phuong trinh
x*+y* + 25 +4mx +2my —2mz +10m° —28 = 0 1a phuong trinh mit cau.
Loi giai
Tacd a=-2m, b=—m, c=m, d =10m* -28.
Diéu kién dé phuong trinh x> + y* +z° +4mx + 2my — 2mz +10m* =28 =0 13 phwong trinh mat
cau:
@ +b +c*—d >0 (<2m) +(-m) +m’ - (10m* —28) >0
©—4m* +28>0< /7 <m<A/1.
Khi d6 céc gia tri nguyén cua tham s6 m thoa man —/7 <m < \/7 la {—2,—1,0,1,2} .
Viy ¢6 5 gia trj cia tham s6 m thoa mén yéu cau bai toan.
Trong khéng gian Oxyz, tim tit ca cic gia tri cia m dé phuong trinh

X+ +22=2(m-3)x-2(m+1)y+2mz+m* +7 =0 khong phai 1a phuong trinh mt cau.
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Cau 10:

Cau 11:

Cau 12:

CHUYEN PE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Loi giai
Taco a=m—3, b=m+1, c=—m, d=m"+7
Diéu kién dé phuong trinh x* +3° +2z* —=2(m—3)x—2(m+1)y+2mz+m* +7=0 khong phai
1a phuong trinh mat cau:
a+b*+c’—d £0<::>(m—3)2 +(m—1)2 +(—m)2 —(m2 +7)S0
om —4m+3<01<m<3.
Vay me[1;3] théa man yéu cau bai toan.
Trong khong gian Oxyz, cho hai diém A(O; O;—l) va B(O; 6;0) . Chimg minh rang néu diém
M (x; y; z) théa man Aﬂﬁé =0 thi M thudc mdt mat cau (S) . Tim tdm va ban kinh cua mat
chu (8).
Loi gidi
Ta co m=(—x;—y;—l—z) va Z\ﬁ=(—x;6—y;—z).
MAMB=0x —6y+y’ +2+2° =0 x>+ +2°—6y+2=0.

Khi d6 theo dang mat cau thi ta c6: a:O,b:3,c:—% vad=0.
Xét a2+b2+c2—d:%7>0.
Vay tap hop diém M 1a mit cau ¢ tim I(O;3;—%j,bénkinh R=ANa*+b*+c* - :@.

Trong khong gian Oxyz, cho hai diém A(—2; 2; —2); B(3; —3;3). Piém M trong khong gian
thoa man 24 — 2 Tinh do dai OM I6n nhét.
MB 3
Loi gidgi
Goi M(x; y;z).

Ta co %=§ < 3MA =2MB < 9MA’ = 4MB®

<:>9[(x+2)2+(y—2)2 +(z+2)2:|=4[(x—3)2 +(y+3) +(z_3)2}
e+t +2 +120-12y+122=0 & (x+6) +(y—6) +(z+6) =108.

Nhu viy, diém M thude mit cdu (S) tam I(~6;6;6) va ban kinh R=~/108 =63 .

Do d6 OM I6m nhét bing OI + R = y[(~6)' + 6> +(-6) +63 =123

Trong cac phuong trinh sau, phuong trinh nao la phuong trinh mét ciu. Xac dinh tim va tinh ban
kinh mt cau do.

a) (X—1)2+(y—2)2+(z+2)2:4
b) ()c—l)z+(y+2)2+z2 =(—2)2
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Cau 13:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

)X +y +2°=0
d) x>+’ +2"-2x-2y+z-1=0
) 3x* +31* +32° +6x -9y +5z+1=0
) 2x°+y* +22° - 2x -4y +62—1=0
g X+ +20—4x-2y+9=0
h)x2+y2+z2+2x—z+%:O

Loi giai
a) La phuong trinh mat cau tam / (1;2;—2),bén kinh R=2.
b) La phuong trinh mit cdu tim ](1;—2;0),bén kinh R=2.
c¢) Khong phai 1a phuong trinh mat cau vi vé phai bang 0.

d) Ta co: a=1;b=1;c=—%;d=—l.

13 .
Dodé a*+b° +c*—d = 7 > 0 suy ra phuong trinh da cho 1a phuong trinh mit cau tAm

J13

](1;1;—lj,bén kinh R =——.
2 2
e) Ta co:
3x2+3y2+3Zz+6x—9y+52+1:O<:>x2+y2+zz+2x—3y+§z+%=0

Do do a=—1;b=%;cz—%;d=%:> a2+b2+cz—d:6—§>0 suy ra phuong trinh da

cho 1a phuong trinh mit cau tam 1(—1;3;—§j ,bankinh R = @ )
2 6 6

f) Phuong trinh 2x” + ° + 22> —2x —4y + 6z —1 =0 khéng phai la phuong trinh mit cu

vi cac hé s cua )62,)/2,22 khong gidng nhau.

g)Taco: a=2;b=1,c=0;d =9.

Dodé a*+b* +c*—d=-4<0 suy ra phuong trinh di cho khong 1a phuong trinh mat cau.

h) Ta co: a=—1;b=0;c=l;d=§.
2 4

Do d6 a’> +b* +¢* —d =0 suy ra phuong trinh da cho khong 1a phuong trinh mit cau.
Tim tat ca cac gia trj ciia tham s6 m dé cac phuong trinh dudi day 1a phuong trinh mat cau
2 2 2
a) (x=5) +(y+1) +(z-2) =m
2 2
b) (x—m) +(y—2m) +2°=9

c) x2+y2+22=—m
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x4+ +2°=2x-2y+z-m =0
e) 3x* +3y* +32° +6x-9my +3z—m=0
) 2x* +my’ +2z> —2x—2my +mz—1=0
X +y +z —mx—2y-m=0
WX’ +y +z22—x—-mz—-8m=0
Loi giai
a) Phuong trinh dé cho 13 phuong trinh mit cdu <> m > 0.

b) V&i moi sé thuc m , phuong trinh da cho 1a phuong trinh mit cau.
¢) Phuong trinh dé cho 13 phuong trinh mit cdu < -m>0< m <0.

2
\ |
d) Phuong trinh da cho 1a phuong trinh mat ciu <> 17 + 17> + (—5] +m” >0 <> thoa man
véi moi s thuc m.
m
¢) 3x* +3y* +327 +6x—-9my +3z-m=0=x" + y* + 27 +2x—3my+z—?:0

2 2
; 3m 1 m
Phuong trinh da cho 1a phuong trinh mat cau < 1+ (7} + (E) + ? >0

9 ,, 1 5 : o
<:>Zm +§m+Z>O<I>Batphu’orng trinh v6 nghiém.

f) Phuong trinh 2x” 4+ my” + 22> —2x —2my + mz —1=0 1a phuong trinh mit cdu
—>m=2.

1
Thir lai: Véi m =2 phuong trinh tré thanh: x° + y° + z° —x—2y+Z—E=O.

(1Y (1Y, - S
Ta co: 5 +1° + D) +5>O suy ra day la phuong trinh mat cau.

Vay m =2 thi phuong trinh di cho 1a phwong trinh mat cau.

2
. m
g) Phuong trinh da cho la phuong trinh mat cau < (Ej +1°+m>0
1 2 4 .
& Zm +m+1>0 < Bat phuong trinh v6 nghiém.

2
\ m
h) Phuong trinh da cho 1a phuong trinh mat cau < (;J +1°+8m>0

m>-16+67

<:>lm2+8m+1>0<:> .
4 m<—-16—6yJ7
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

DANG 2. MAT CAU CO TAM VA PI QUA MOQT PIEM

Phuong phdp )

Trong khong gian Oxyz, viét phuong trinh mét cau (S)

Loai Phwong phap

Tam I(a;b;c) va ban kinh R,

Tir gia thiét ta d3 co sdn tdm [ va ban kinh R.
Phuong trinh (S): (x—a)2 +(y—b)2 +(z —c)2 =R>.

> Ban kinh mit cau

Tam I(a;b;c) va quadiém M (x,;y,;z,) - R:IM:‘N‘ :\/(xo_”’)2 +(y0—b)2 +(zo—c)2 :

> Mat cdu ¢6 tim I(a;b;c) va ban kinh R=IM.

Cau 14:

Cau 15:

Cau 16:

Trong khong gian Oxyz, viét phuong trinh cac mat cau sau:
a) Tam I(-1;2;-3), ban kinh R =3 b) Tam I(0;—4;1) dudng kinh bing 4.
Loi gidi
a) Tam I(-1;2;-3), ban kinh R=3
Phuong trinh mat cau tAm I(—1;2;—3) , ban kinh R =3 la: (x+ 1)2 + (y — 2)2 + (z +3)2 =9
b) Tam I(O; —4;1) duong kinh bang 4.
Pudng kinh ctia mt ciu bang 4 nén ban kinh R =2

Phuong trinh cia mit ciu tam 1(0;—4;1) 1a 2° +(y +4) +(z—1) =4.
Léap phuong trinh mt cau (S) véi:

a) Tam /(-1;3;0) va ban kinh R =3.

b) Bén kinh R =10 va tam 7(2;-3;4).

Loi gidi
a) Mit cau (S) co:

R =3
b) Mit cau (S)co:
. Tam 1(2;-3;4)
'{R:«/ﬁ

Trong khong gian véi hé toa dd Oxyz viét phuong trinh mit cau
a) Véi tam 1(1;-2;3) ,ban kinh R =5.

(s);{mm’(‘l;3;°) o (S): (x41) +(y=3) +2 =9.

& (8):(x=2) +(y+3) +(z—4) =10.

b) V6i tam 1(0;0:3),bén kinh R =+/5 .
Loi gidi
a) Mit cau (S) co:
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CHUYEN DE V - HINH HQC 12 — PHUONG PHAP TOA PO TRONG KHONG GIAN
Tam 1(1;-2;3
(s):4Tam 15=29)
R=5
b) Mit cau (S)co:

(8):(x=1) +(y+2) +(z-3)* =25.

: <:>(S):x2+x2+(z—3)2:5.

Tam 1(0;0;3)
R=+5
Cau 17: Lap phuong trinh mat (S )Vé‘i tam 7 va di qua diém 4.
a) V6il(2;-1;3), A(3;-4;4)
b) V(’yiA(Z;-l;S) , 1(3; -4; 4)
Loi giai
a) Mt cau(S) co:
Tam 1(2;—1;3)
Di qua A(3;-4; 4) R=I4=+11

o (8):(x=2) +(y+1) +(2-3) =11.

Tam 1(2;-1;3)

a) Mt cau(S) co:
| Tam 1(3;-4;4) | Tam 1(3;-4;4)
| Di qua A(3;-4; 4) NrR=ma=V11

& (8):(x=3) +(y+4) +(z-4) =11.
Cau 18: Lap phuong trinh mét (S)véi
a) tim /(3;—2;1) va di qua diém C(—2;3;1).
b) tim /(—2;3;1). va di qua diém C(3;—2;1).
Loi giai

a) Mit cau (5 )cc') tam /(3;—2;1)co phuong trinh c6 dang:
2

(x =3V +(y+2) +(z—1)’=R".

Piém € (—2;3;1) €(S) diéu kién la:

(—2-3) +(3+2) +(1-1)*=R* & R* =50.

Vay phuong trinh mat cau (S) ¢6 dang: (x —3)* + (y + 2)2 +(z—1)*=50.

b) Mit cau (S)C(') tam /(—2;3;1).c6 phuong trinh c6 dang:
2

(x+2) +(r—3) +(z— 1" =R".

PiémC(3;—2;1).€(S) didu kién la:

B+2) +(—2-3) +(1-1)*=R* & R =50.

Vay phuong trinh mit cau (S) ¢6 dang: (x +2)* + (y — 3)2 +(z—-1)*=50.
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Céu 19: Trong khong gian Oxyz, viét phuong trinh cac mit ciu sau:
a) Tam I(-1;2;1) di qua gdc toa d9. b) Tam I(1;2;3) di qua diem A(1;1;2).

Loi giai

a) Tam I(—l; 2;1) di qua gbc toa do.

Ban Kinh ctia mt cula R =10 = 1" +(~2)" +(-1)’ =6 .

Phuong trinh ctia mit cau tam I(—1;2;1) qua O lax® +y* +2° =6.

b) Tam I(1;2;3) di qua diém A(1;1;2).

Ban kinh ctia mit chu la R=IA =0 + 1> +1% =+/2.

Phuong trinh ciia mat cau thm I(l; 2;3) qua A(l; 1,'2) 1231(x—1)2 +(y—2)2 +(z—3)2 =2.
DANG 3. MAT CAU CO PUONG KiNH

\
Trong khong gian Oxyz, viét phuong trinh mat cau (S)
Loai Phwong phap
Nhan M(xM Y ;ZM)Vé > Goi [ 14 tAm mit cAu (S)
N (xy ;¥ 2y ) 1am duong kinh = [ la trung diém ctia MN
:>I xM+xN.yM+yN.ZM+ZN .
2 72 T2
> Ban kinh mit ciu R = @ =IM.

Cau 20: Lap phuong trinh mt (S)
a) Puong kinh 4B v6i 4(1;3;2), B(3;5;0).
b) Buong kinh MN v&iM (0;-3;4), N(2;3;0).
Loi giai

a) Ta co: M(x; y; z) e(S)
MA=(1-x; 3-y;2-z), MB=(3-x; 5-y;-z).
Pudng kinh AB < MA 1 MB < MAMB =0.
<:>(1—x).(3—x)+(3—y).(5—y)+(2—z).(—z)=0.
S +y +x—4x-8y-2z+18=0 (x—2) +(y—4) +(z-1)" =3.
D6 chinh la phuong trinh mat cau (S)can tim.

b) Goi A(x; y;z)e(S)
m:(x; y+3z-4), m:(x—Z;y—fi;z).
Puong kinh MN < MA 1 NA < MANA=0.
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Cau 21:

Cau 22:

Cau 23:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

<:>x.(x—2)+(y+3).(y—3)+(z—4).z:0.

x4y +xt-2x-4z-9=0 (x-1) +y* +(z-2) =14.
D6 chinh 13 phwong trinh mit cau (S ) can tim.

Lap phuong trinh mat (S ) :

a) duong kinh AB véi A(3;—4;5),B(—5;2;1).

b) duong kinh MN véi M(3;2;1), B(1;2;3).

Loi giai
a) Tacod
Tam I(—l;—l;3) 5 5 5
S :{R:@ S (8):(x+1)*+(y+1) +(z-3)* =29.
b) Ta cé
Tdm[(2;2;2) 5 5 5
:{R:\/g <:>(S):(x—2) +(y—2) +(z-2)" =8.

Trong khong gian Oxyz, cho hai diém A(l; 0; —3) va B(3; 2;1). Phuong trinh mit cau duong

kinh AB 1a?
w Loi gidi

Goi I 1a trung diém cta AB=\/(3—1)2 +(2-0) +(1+3) =246 :R:%:J@.

X, +x, 143
I =—=—:2
2 2
—+
Khido {y, Y27 ¥ 2221 - 1(2;15-1)
—+ —
ZI:ZAzzB: 32+1:_1

Phuong trinh mit cau can tim: x” +y* +2° —4x -2y +2z=0.

Trong khong gian Oxyz, cho hai vecto AO = (—1; —2;3) va BO= (—7; —4; —5). Phuong trinh
mit cau dudng kinh AB 1a?
Loi gidi
Ta co E(—l;—2;3) = A(1;2;—3); %(—7;—4;—5). = B(7;4;5).
Phuong trinh mit ciu duong kinh AB thi tAm 1a trung diém cia AB = I (4; 3;1)

AB _ \/(7—1)2 +(4—2)2+(5+3)2 J104

Ban kinh R = 5

2 2

Phuong trinh mit cau (3(—4)2 +(y—3)2 +(z—1)2 =26

Vay phuong trinh mat cau (S) (x —4)2 + (y —3)2 + (z —1)2 =26
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DANG 4. MAT CAU QUA 4 PIEM KHONG PONG PHANG

Phuong phdp )

Trong khong gian Oxyz, viét phuong trinh mat cau (S)

Loai Phwong phap
biqua 4 diém A;B;C;D khong déng > Goi I(a;b; c) 14 toa dd tAm mat cAu cAn tim.
phing > Mit chu (S) di qua 4 diém
IA* =B’
< IA=IB=IC=ID < {IA*=IC*> =toado I .
IA* =ID?
> Mitcau-co-tam va-bankinh :
Céu 24: Trong khong gian Oxyz, néu mat céu.(S) . di qua bon diém M( ) (4 0; 2) (4; 2;0) va
Q(4;2;2) thitam I cua (S) c6 toa d 1a?
Loi gidgi
Goi phuong trinh mét cAu: (S):x* +y’ +2° +2ax +2by +2cz+d =0 (a2 +b*+c*—d > 0).
Vi M,N,P,Q €(S) nén ta c6 hé phuong trinh
22 +2°+2° +4a+4b+4c+d=0 [g=-3
4 +0°+2°+8a+4c+d=0 b=-1 L
s = :>I(3;1;1) la tam mat cau (S)
4 +2°+0°+8a+4b+d=0 c=-1
4 42*+2°+8a+4b+4c+d=0 |d=8
Ciau 25: Trong khéng gian Oxyz, cho 4 diém A(Z; 0;0) , B(O; 2;0) ,C(O; 0;2), D(2; 2;2). Viét phuong
trinh mat cau (S) ngoai tiép tor dién ABCD .
Loi gidi
Goi phuong trinh mit cau c6 dang x> + y* + 2 + 2ax + 2by +2cz+d =0.
Vi mit cau ngoai tiép tir dién ABCD nén toa do cac diém A,B,C,D e (S) .
444a+d=0 a=-1
. |4+4b+d=0 b=-1
Ta co: =
444c+d=0 c=-1
12+4a+4b+4c+d=0 d=0
Suy ra phuong trinh mat cau la x* + Yy +z° —2x-2y—2z=0.
Ciu 26: Trong khong gian Oxyz, lap phuong trinh mit cau (S) di qua 4 diém 4,B,C,D, biét rang:

A(-1;0,0), B(0;0;2), C(0;-3;0) va D(0;0;0).

Loi giai
Phuong trinh mit ciu (S) c6 dang: x” +y” + 2> —2ax—2by —2cz+d =0.
Vi 4,B,C,D thudc (S) nén ta co:
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

a=_1

d=0 2
1+2a+d=0 3

S b=——.
4—de+rd=0 2
9+6b+d=0 |c=1
d=0

Vay phuong trinh mat cau (S) la: X’ +y* +2° +x+3y-2z=0.

Céu 27: Trong khong gian Oxyz , 1ap phuong trinh mét cau (S) di qua 4 diém 4,B,C, D, biét rang:
A(3;3;0), B(3;0;3), C(0;3;3), D(3;3;3).
Loi giai
Goi phuong trinh mit cu (§): x* + y* + 2> —2ax—2by —2cz +d = O(a2 +b*+c’ —d > 0)

Vi mat cau di qua 4 diém nén:

3
18—6a—-6b+d =0 —6a—-6b+d=-18 ¢ 2
18—6a—6¢c+d =0 —6a—-6¢c+d=-18 b=é
18—6b—-6¢c+d =0 < —6b—6¢c+d=-18 §
27—-6a—-6b—6¢c+d =0 —6a—-6b—6¢c+d=-27 sz
d=0

suyraim 12222 banion £ J(zj {zf @2 33
222 2 2 2 2

2 2 2
Vay phuong trinh mit cau (x —%) + (y —%) + (z —%) = 27 .
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DANG 5. MAT CAU CO TAM THUQC PUONG THANG/MAT PHANG

——1 Phuong phdp )

Trong khong gian Oxyz, viét phuong trinh mit cau (S)
Loai Phuwong phap
Tam Ie(P) vadiqua A;B;C. > Goi I(a;b;c) 14 tAm mat cau
V6i (P):ax+B.y+~.z+6=0 hodc (P) la | » Tacd Ie(P)= aa+Bb+vy.c+5=0(1).
cdc mdt phang (Oxy),(Oxz),(Oyz). > Mit cau (S) di qua ba diém A;B;C
32 Nhan xét: JA? = IB? (2)
Trong truong hop 1 € mot trong cdc < [A=IB=IC & .
B y IA* =IC* (3)
mat phang (Oxy),(Oxz),(Oyz) bai
toén s& don gidn hon. > Tir (1);(2) va (3)=1 lathoa h¢:
aa+pBb+vy.c+6=0
IA* = IB’ =toado I .
IA* =1C?
> Miit cau c6 thm I(a;b;c) vabankinh R=1IA.
Tam I ed vadiqua A;B. >>GQiI(a;b;c) 13 tAm mat cau
Véi d- X=X _Y~Yo _Z27% hodc d 1o »>Tacoled= I(x0 +at;y, +bt;z, +ct).

a b c ' - — —
cdc truc Ox;0y;0z. > Viét IA;IB theo t va tinh d6 dai |IA[; IB‘
g6 Nhin xét: ) , > Mgt chu (S) di qua hai diém A;B

Trong truong hop I € mot trong cdc o
truc Ox;0y;Oz bai toan sé don gidn = JA=IB~ IA‘ = ‘IB‘ —t=7.
hon. > Tirt=2 =toadd I.
> Mat cAucotdm I(a;b;c) vabankinh R =IA

\_

Ciau 28: Trong khong gian Oxyz, cho mat cau (S) di qua 2 diém A(l; 2;3),B(2; 0; —2), va c6 tAm nam
trén truc Ox . Viét phwong trinh mit cau (S) ?
Loi gidi
Vi mit cau c6 tdm I thudc truc Ox nén tdm co dang I(x; O;O) .
Vimit cau di qua A(1;2;3),B(2;0;-2), nén IA=IB < IA* = IB’
S (1-x) +4+9=(2-x) +4 = 20=-6x=-3 2 [A=v4 +2°+3* =29
Do d6 phuong trinh mit cau la (x +3)2 +y°+2°=29.

Cau 29: Trong khong gian Oxyz, tim ban kinh mat cau qua 2 diém A(3;—1;2) , B(l; 1 —2) vacotam [

-1
thudc A:£=yT=il?

Loi gidi
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\ IA=(2t;1+£;-t)
Vi mat cau co6 tam I thuoc A nén I(2t;1+t;—t):> . .
IB=(1-2t;t;-2+t)
Vi mit cau di qua hai diém A(3;-1;2),B(1;1;-2), nén IA=1IB
SN (21&)2 +(1+t‘)2 +(—if)2 = (1—21‘)2 +(t‘)2 +(—2+t‘)2

<:>4t+12=0<:>t=—3:>1A=\/(—6)2+(—2)2+(3)2 ~7.

Céau 30: Trong khong gian Oxyz, viét phuong trinh mit cau di qua 3 diém
A(—2; 3;3), B(—l; 1 2),C(4; 2;2) va ¢4 tim nam thudc mat phéng (Oyz).
Loi gidi

Vi mit cau c6 tdm I thudc mit phéng (Oyz) nén tam co6 dang [ (O; b; c) .
Vi mat cau di qua ba diém A(—2;3;3), B(—l; 1;2),C(4; 2;2) nén ta co:
IA=IB=IC=R<IA*=IB’=IC* =R’

4+(3-b) +(3—¢) =1+(1-b) +(2—¢)
Q{H(lb)z +(2-¢) =16+(2-b) +(2-¢)

{40+9—6c+c2=65+4—4c+c2
“o=9

~2c=20 _[c=-10
e e =1(0;9;-10),R=IA =4+36+169 =~/209 .
b=9 b=9

Phuong trinh mit cau 1a x* +(y—9)2 +(z+10)2 =209.
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DANG 6. MAT CAU TIEP XUC PUONG THANG/MAT PHANG

—

Phuong phdp )

Loai

Trong khong gian Oxyz, viét phuong trinh mit cau (S )

Phuwong phap

Tam I(a;b;c) va tiép xac véi (P).
V6i (P): Ax+By+Cz+D =0 hodc (P) la
cdac mdtphcfng (Oxy),(Oxz),(Oyz) .
¢ Nhan xét:
Trong trwong hop 1 tiép xiic mét trong
cdc mdt phang (Oxy),(Oxz),(Oyz)

bai toan sé don gian hon.

> Ban kinh mit cau
|Aa+Bb+Cc+D|

d(I;(a)) = \/m

R=| A(1:(0xy)) =z}
o(1:(0)) =

d(1{on) -

Tiep xuc (a)

Tiep xuc (Oxy).

> Mit chu tam I(a;b;c) va ban kinh R =d(I;(«)).

Tam I(a;b;c) va tiép xuc voi A.

Voi A:x—xo A
a b c
cac truc Ox;0y;0z.
¢ Nhan xét:
Trong truong hop 1 tiép xiic mot trong
cac truc Ox;0y;Oz bai todn sé don

%0 hode A la

gian hon.

\.

> Ban kinh mit ciu

d(1;0z)=x; +y; Tiep xuc Oz

o
d(I;A):T Tiep xuc A
R=\d(1;0x)=\y; +z; Tiep xuc Ox-
d(1;0y) =[x} +z; Tiep xuc Oy

2

> Mit cau tim I(a;b;c) va ban kinh R=d(I;A).

Cau 31: Trong khong gian Oxyz, viét phuong trinh mat cau tam I (1 -2; 1) va tiép xtc v6i mit phang

(Oxy).

Loi gidi

Do mit cau (S) tiép xtc (Oxy) = R=d(1;(Oxy))=\/2=\/W=l.

\ S 2
Vay phuong trinh mat cau can tim: (x - 1)

Cau 32:
tiép xuc truc Oy .

+(z-1) =1.

+(y+2)2

Loi giai

Goi M 1a hinh chiéu cia / trén Oy nén toa do diém M (0;1;0)

Mt chu (S) tam 7(2;1;-3) va tip xtic véi truc Oy c6 ban kinh IM =13

Vay mit cau (S) c6 phuong trinh (x— 2)2

+(y—1)2+(z+3)2 =13.

Trong khong gian véi hé truc toa d§ Oxyz, 1ap phuong trinh mat cau (S) cotam [ (2; I; —3) va

Swu tam va bién soan
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Cau 33:

Cau 34:

Cau 35:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

x-1 y+2 =z

—— ==—"=""_ Lap phuong trinh
— === Lap phuong

mit cau (S) thm / thudc dudng thing d sao cho mit cau (S) tiép xtic véi truc Oz va c6 bén

kinh bang 2.

Trong khong gian véi hé toa d6 Oxyz, cho dudng thing d :

Loi giai
| 5 x=1+t¢
. - +
Ta c6: duong thang d : xT:yT:iz nén d : y=—2+2t(teR).
z=-2t

Vi diém / e d nén goi toa d0 diém I (1+1,-2+24,-21).
Goi M la hinh chiéu ctia / trén Oz nén toa do diém M (0;0;-2¢)va MI = (1+£;-2+20)
|A_47|=\/512 —61+5.

Goi R 14 ban kinh mit cau (S),ta co: R=d(M;02)=\/5t2—6t+5

i=1  [M(2-2;0)
R=2=5t"-6t+5=2=5-6t+5=0 1= M(6 ] 2)
. 6 82

5 57 5’5

Vay mit cau (S) c6 phuong trinh 1a
2 2 2
(x—2)2+(y+2)2+22:4 va (x—gj +(y+%) +(z—§) =4

Trong khong gian Oxyz, tim ban kinh mat cau di qua diém B (1 ;35 O) va tiép xuc véi (Oyz) tai
M(0;3;-2).
Loi gidi
Goi I(a;b;c)lé tam mat cau (S) .
Vi (8) tiép xtc voi mt phing (Oyz)tai M(0;3;-2)
Nén hinh chiéu ctia I 1én mit phiang (Oyz) la H (0 ;b ;c) trung voi M .
Dodé b=3,c=-2va I(a;3;-2).

IB* = IM* <:>(a—1)2+4=a2 <:>—2a+5=0<:>a=§:>1[%;3;—2j.

Trong khong gian Oxyz, cho ba diém A(l;—2;—4),B(2;3;4),C(3;5;7). Tim phuong trinh
mit cdu co tim 1a A va tiép xuc v6i BC.

Loi gidai
AB=(1;5;8), Ef:(l;zﬂ):[E;Bf}:(—l;s;—.%)

[48:5] s

P

Mit cdu c6 tm 1a A va tiép xtic v6i BC = R=d[ A;(BC)|=
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Cau 36:

Cau 37:

Cau 38:

Cau 39:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Vay phuong trinh mat can tim 1a: (x - 1)2 + (y + 2)2 + (z + 4)2 = %

Trong khong gian Oxyz, cho B(1;1;9), C(1;4;O). Mit cau (S) diqua B va tiép xuc voi (Oxy)
tai C c6 phuong trinh 1a?
Loi gidgi
Goi I(a;b;c)lé tam mat cau (S) .
Vi (S) tiép xuc v6i mit phang (Oxy)tai C(1;4;0)
Nén hinh chiéu ctia I 1én mit phang (Oxy) la H (a ;b ;0) trung voi C.
Dod6o a=1,b=4va 1(1;4;0).
IB'=IC* = 3% +(c-9) =¢* & ~18c+90=0 <> c=5.
Vay phuong trinh mit can tim 1a: (x —1)2 + (y —4)2 +(z —5)2 =25.

: . +1 -2 +3
Trong khong gian Oxyz, cho diém [ (1;—2;3) va duong thang A: x2 =Y 1 _Z 1

. Viét
phuong trinh mat cau (S) c6 tim / va tiép xtic véi duong thang A.
Loi gidi
Taco u, =(21-1),M (-1;2-3) e 4. Taco IM =(-234-6),| IM;u, | =(2;-14;-10)

| Dy |2+ (-14) +(-10) 5

u, ) 224124 (-1)

Ta ¢6 de(M,A):‘

Vay (8):(x—1)" +(y+2) +(z-3)" =50.

Trong khong gian Oxyz , hdy lap phuong trinh mét ciu (S) c6 tim 1a 7(1;2;-1) va tiép xtc véi

\ 2 x+2 y z—1
duong thang d : —— === )
8 8 2 1 1

Loi giai
Goi H 1a hinh chiéu vudng goc cua I trén d , tacd H(-2+2681+1).
Khi d6 IH = (=3+28;-2+1;2+1), vecto chi phuong cua d 1a u, = (2;11).
Vi IH Lu, nén IH -u, =0 2(=3+2t)+(-2+1)+(2+1) =0 —6+61 =01 =1.
Do d6 H (0;1;2).
Mit cau (S) tam [(1;2;-1) va tiép xtc v6i d tai H cobankinh R=IH = JiT.
Vay (8):(x=1)"+(y=2)" +(z+1)" =11.
Trong khong gian Oxyz , hiy 14p phuong trinh mat cau (S) c6 tim 1a 7(1;—2;3) va truc Ox cit
mit cau (S) tai hai diém 4, B sao cho AB = 23,
Loi giai
Goi M 1a hinh chiéu cta I trén Ox = M (1;0;0).
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Taco: IM =(1-1) +(0+2) +(0-3) =13, AMz%:ﬁ.
Xét AIMA vudng tai M :IA=~IM*+ AM* =13+3=4=R=4.

Phuong trinh mét cAu can tim 1a: (x—l)2 +(y+ 2)2 +(z —3)2 =16.

Ciu 40: Trong khong gian Oxyz, hdy lap phuong trinh mit cau (S) c6 tam la I(1;0;3) va

x—1_y+1_z-1
2 1

d:

cit mat cau (S ) tai hai diém 4, B sao cho tam giac IAB vuong tai [ .
Loi giai
Duong thing d c6 mot vecto chi phuong i =(2;1;2) va diém P(1;-11)ed.

Ta co: fﬁ:(O;—l;—Z) = [ﬁ,ﬁ)} =(O;—4;2). Suy ra: d(1;d)= ‘[ﬁ,lp]‘ _ V20 _

i 3
Ja0

Vi AIAB vudng can tai I nén R:lA:x/E-d(I;d):T.

Vay (8):(x=1) 7 +(z=3) =%.

Cau41: Trong khong gian véi hé toa do Oxyz, cho mit phang (P) :x—2y+2z-2=0 va diém
I(-1;2;-1). Viét phuong trinh mit cau (S) c6 tim / va cit mit phang (P) theo giao tuyén la

duong tron ¢ ban kinh bang 5.
Loi giai

1

Goi & 1a khoang cach tir tim / dén mat phang (P) ta co:
[-1-4-2-2|

= =3.
1% +(=2)" +22

h=d(I;(P))

Bén kinh mit cu (S) 1a: R=~r? +1* =/5° +3* =34
Phuong trinh mit cau (S) la: (x+1)2 +(y—2)2 +(z+1)2 =34.
Ciu 42: Trong khong gian Oxyz, cho mit ciu (S ) c6 tim [ (l; 2;1) va cit mit phang

(P) :2x—y+2z+7=0 theo mot dudng tron cd duong kinh bang 8. Viét phuong trinh mit cau

(5)-

Loi giai
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Cau 43:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Khoang cach tir tdim / dén mit phang (P) la
2.1-2+2.1+7]
= =3.

\/22 +(-1)" +2

Puong tron giao tuyén c6 dudng kinh bang 8 nén ban kinh duong tron 1a » =4 .

d=d(1,(P))

Ban kinh cua mat cau (S)lé R= \/d2 +rt = \/32 +47 =5,
Viy phuong trinh mit cau (S) la (x—l)2 +(y—2)2 +(z—1)2 =25.
Léap phuong trinh mat cau (S) di qua 3 diém 4;B,C va tdm / cta (S) ndm trén mit phang
(@)
a) Biét 4(1;0;0),8(0;1;0);C(2;0;1) va mit phang (&) tring véi mit phang (Oxy).
b) Biét 4(2;0;1),B(1;0;0); C(L;1;1) va mit phang () c6 phuong trinh x+y+z-2=0.
Loi gidi
a) Goi tdm I (a;b;c) va () co phuong trinh:
x*+y*+z" —2ax—2by—2cz+d =0(a2 +b*+c’ —d >0).

Vimit cau (§) di qua 3 diém 4;B;C vatam 7 cia (S) ndm trén mit phang () nén

1’-2a+d=0 2a+d=-1 a=2
1’-2b+d =0 ~4a+d=-5 b=3

= = .
2’ +1°—4a-2c+d=0 |2b+d=-1 c=0
C:O C:0 d:5

Vay phuong trinh mét cau (§) 1a x* +)* +2° —4x—6y+5=0
b) Goi tim I (a;b;c) va (S) c6 phuong trinh:

x2+y2+22—2ax—2by—202+d:0(a2+b2+cz—d>0).

Vi mit cau (S) diqua3 diém 4;B;C vatim I cua (S) nam trén mait phiang (a) nén
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Cau 44:

Cau 45:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

2’ +1’—4a-2c+d =0 —4a —2c+d=-5
I’-2a+d=0 —2a +d=-1
12+12+12—2a—2b—2c+d=0© —2a-2b-2c+d=-3
a+b+c—-2=0 a +b +c =2
d=2a-1 -2a —-2c=-4 a=1
—4a —-2c+2a-1=-5 -2b—-2c=-2 b=0
< —201—219—2c+2a—l:—3<::> a +b +c=2 <:> c=
a+b+c=2 d=2a-1 d

=1

Vay phuong trinh mit cau (S) 1a x* +)* + 2> =2x-2z+1=0.

Léap phuong trinh mit cau (S) di qua diém 4; B vatam 7 cla () ndm trén duong thing d
a) Biét diémA(0;1;3),B(2; 2;1) va duong thing d trung véi truc Ox
& <A N N 2 , . x—1 y- 2 z—3
b) Biét diém 4(0;1;3), B(2;2;1) va duong thang d c6 phuong trinh R
Loi gisi
x=1+2t
Phuong trinh tham s6 ctia duong thing d 1a y=2—1 .
z=3-2t
Vi Ied nén I(1+26,2-1,3-21).
142 =(1+2t) +(2—1-1) +(3-2-3)" =97 + 21+ 2.
1B =(1+2t-2) +(2—1-2) +(3-2t 1)’ = 9> ~ 41 +5.
N .2 1
Do mit cau di qua 2 diém 4,B nén IA=IB=IA* =IB> =9t +2t+2 =9t -4t +5 <:>t:5.
= 1[2;3;2);R2 =14’ :2.
2 4

3Y 21
Vay phuong trinh mét ciu (§) cé phuong trinh 1a (x - 2)2 +(y _Ej +(z- 2)2 =
Lép phuong trinh mat cau (S) di qua diém 4; B vatam 7 cia () ndm trén duong thing d
a) Biét 4(1;3;1),B(3;2;2) va dudng thang d trung véi truc Oz.

x=1+2¢t
b) Biét A(-2;4;1),B(2;0;3) va dudng thing d c6 phuong trinh { y=-2—1.

z=3-2¢

Loi giai

a) Vi I € Oz nén 1(0;0;z).
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Cau 46:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Vi mit cau (S) diqua 2 diém 4,B nén IA=IB=> 4’ = IB’

=12 +324(z-1) =32 +22 +(z-2)
& 2z=6

<& z=3.

Suy ra 1(0;0;3);R* = [4* =14

Vay phuong trinh mat cau (S) 1a x* + y* +(z-3)" =14,

b) Vi I ed nén I(1+26;-2-1,3-21).

14 = (1426 +2) +(-2—1-4) +(3-2t 1) =(3+2¢)" +(~1—-6) +(2-2¢)" =9r* +161+49 .

1B = (142 =2) +(=2—1) +(3=2t=3) = (2 —1) + (=t =2) +(-2)’ =9 +5.

Do mit cau di qua 2 diém 4, B nén I4 = IB = IA> = IB* = 9¢* +16¢ + 49 = 9¢ +5<:>t:_Tll.

:I(_—Q;E;HJ;RZ =14 :—1169.
2 4 2 16

2 2 2
Véy phuong trinh mét ciu (S) c6 phuong trinh 1a (x +%) + (y —%) + (z —%) = %
Lép phuong trinh mit cau (§) di qua diém 4; B va tm I cta (S) nim trén duong thing d
a) Biét diém 4(1;-2;1), B(~1;2;1) va duong thing d tring véi truc Ox

1 y-2 z-3
-1 -2

b) Biét diém 4(0;1;3),B(2;2;1) va duong thang d c6 phuong trinh xz_
Loi giai

Vi I € Ox nén I(x;0;0).

Vi mit cau () diqua 2 diém 4,B nén IA=IB=> 4’ = IB’

= (1-x) +(=2) +12 = (~1-x) +22 + 12
S 4x=0
< x=0.

Suy ra 1(0;0;0);R* =14> =6.
Vay phuong trinh mét cau (S) 1a x* +y° + 2> =6.

x=1+2t
b) Phuong trinh tham s ciia duong thang d 1a { y=2—¢ .
z=3-2¢

Vi Ied nén I(1+26,2-1,3-21).
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Cau 47:

Cau 48:

CHUYEN DE V - HINH HOC 12 - PHUONG PHAP TQA PQ TRONG KHONG GIAN
142 =(1+2t) +(2—1-1) +(3-2-3)" =97 + 21+ 2.

1B =(1+2t-2) +(2—1-2) +(3-2t 1)’ =9¢* 4t +5.

Do mit cau di qua 2 diém A4, B nén I4 = IB = IA* = IB® :>9t2+2t+2:9t2—4t+5<:>t=%.
:1(2;22);1&2 =2
2 4

Véy phuong trinh mét ciu (§) cé phuong trinh 1a (x - 2)2 + (y —%jz +(z- 2)2 = % :
x=1+¢
Cho dudng thang A {y =2+ va hai mit phing (P) x+y+z-9=0;(Q) x+y+z-3=0Lap
z=3+t
phuong trinh mét cau (S)tdm / nam trén duong thing A va mit cau (S)tiép xtic v6i hai mt
phing (P) va (Q) ?
Loi gidi
Giao diém cia duong thing A va (P) 1a 4(2;3;4).
Giao diém cua duong thing A va (Q) 1a B(0;1;2).
Vi (P)//(Q) nén tam 7 1a trung diém cuia 4B . Toa d¢ cua 1(1;2;3).
Bén kinh mét cdu (S)1a R=d,, ,; =3

Phuong trinh mét cau (S)1a (x— 1)2 +(y- 2)2 +(z —3)2 =3.
x=2t
Cho dudng thing A {y=2—¢ va hai mit phang (P) x=0; (Q) vy =0.Lap phuong trinh mat
z=1+t
cau (S)tAm 7 nam trén duong thang A va mat cau (§)tiép xuc véi hai mit phang (P) va (Q)
?
Loi gidi
x=y

Khodng cach tim 7 dén hai mit phang (P) va (Q) 1a bang nhau nén ta ¢6 |x|=|y| < {
x=-y

Tam 7/ nim trén duong thing A nén ta co

4
X=—
3
x =2t 4
, y=2-t |73 445
TH1: Toa d6 tAm 7 1a nghiém hé & nén /| —;—;=
N 37373
x:y 3
2
==
3
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

(1:(P))

(4] 4] 5

Ban kinh mit cau (S)1a R=d 1(p =§ Phuong trinh mt cau (S)1a:

x=2t x=-4
A A o Yy =2-t jy=4
TH2: Toa do tdm 7 1a nghiém h¢ & nén [ (—4;4;—1).
z=1+t¢ z=-1
X=-y t=-2

Ban kinh mit cau (S)1a R=d,, , =4 Phuong trinh mit cau ()1a:

(1)
(x+4) +(y—4) +(z+1)" =16.

2 2 2
Vay ¢6 2 mit cau (S) théa man yéu cau bai toan 1a (x—gj +(y—ij +(z—§] 105
(x+4) +(y—4) +(z+1)" =16

x=4 y-1 z+5 = x-2 y+3

Cau 49: Trong mp Oxyz, cho hai duong thang A, : 1 5 va A, T3 T Viét
phuong trinh mit cau tiép xuc véi ca hai duong thang A, A, va c6 ban kinh nho nhat.
Loi giai
Ta co
x =443 x=2+3t,
A y=1-t, A y=-3+3t,,(1,1,€R)
zZ= _5 - 2tl z = tz
Goi 1,7; (3;-1-2), U, (1;3;1) lan luot 1a vecto chi phwong cia hai duong thing.
Goi M e A, = M (4+31;1-1;-5-21,)
NeA,= M (2+1,;3t,-3; 1,)
Suyra MN =(t, =3t —2; 3t, +1,—4; £, +2¢, +5)
‘ o o MNu =0 (74 +,=—6  [1,=-1
MN la doan vuong goc chung khivachikhi<_ == < &
MNau, =0 2t +11z, =9 t, =1
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Cau 50:

DANG 7.
Cau 51:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

MN =(2;-2;4)= MN =26

Gia str (S) 1a mat cAu tam J duong kinh d tiép xuc voi ca hai duong thang A, A, tai A, B.
Khi d6 JA4+JB > AB. Hay d > AB> MN = d > MN.

Vay duong kinh d nhé nhét khi d = MN. Suy ra mit cu (S) c6 ban kinh nho nhét » =+/6.
Vit =-1, M(1;2;-3),t,=1, N(3; 0;1)

Tam I 14 trung diém ctia MN. Khi d6, tm /(2; 1; 1)

Phuong trinh mét cau 1a: (x - 2)2 +(y— 1)2 +(z+ 1)2 =6

+1 y+1 z+1

. -1 -1 -1
Trong mp Oxyz, cho hai duong thang A, : x2 va A, L A

1 2 2 2 1
(S) 1a mit cau tiép xtic voi ca hai duong thang A, A, va c6 ban kinh nho nhat. Xac dinh ban

. Goi

kinh cta mit cau (S)

Loi giai
Ta co
x=-1+2¢ x=1+2t,
A Sy==1+t, A 3y=1+2t,,(1, 1, €R)
z=-1+4+2t, z=1+1,

Goi ifl(Z;l;Z), U, (2; 2;1) 1an luot 1a vecto chi phuong cua hai dudng thing.
Goi M e A, = M (-1+2t;;—1+1,;-1+21)

NeA, = N(1+2t,;1+ 26,51+ 1,)

Suy ra MN = (2, = 2t,+2; 2t, —t, + 2; t, = 2, + 2)

10
‘ o o [MNu =0 (94 +8,=-10 |"T17
MN la doan vuong goc chung khivachikhis == < =
MN., =0 -8, +9t, =10 ; _ 10
Y
Suy ra M =(i;_—7;i), N(_—3;_—3;lj,m=(_—6;i;ij
17 17 17 17 17 17 17 17 17
Mit chu c6 tam 7[0:=3:3. | bn kinh & <Y 317
17 17 2 17
BAI TOAN THUC TE
Trong khong gian Oxyz (don vi cua cac truc toa do la kilomet), mot tram thu phéat song dién

thoai di dong co du thu phat dugc dat tai diem 1(6;-2;4).
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Cau 52:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
a) Cho biét ban kinh phu song ctia tram 1a 3 km. Viét phuong trinh mit cau (S) biéu dién ranh
gidi cia vung phu song.
b) Mot nguoi st dung dién thoai tai diém M (5; 2; —2). Hay cho biét diém M nam trong hay
nam ngoai mat cau (S) va nguoi do co thé str dung dugc dich vu ctia tram n6i trén hay khong.
¢) Cau hoi tuong ty doi voi nguoi sir dung dién thoai & diém N (6;0;3).

Loi gidgi

a) Cho biét ban kinh phu song cua tram 1a 3 km. Viét phuong trinh mét cau (S) biéu dién ranh
gi61 cua vung phu song.
Tram thu phét song dién thoai di dong c6 dau thu phat dugc dit tai diém I (6; -2; 4) .
Do d6 goi mit cu (S) c6 tam 1(6; —2;4) va ban kinh R =3 nén c6 phuong trinh:
(5):(x=6) +(y+2) +(z—4) =9.
b) Mot nguoi st dung dién thoai tai diém M (5; 2; —2). Hay cho biét diém M nam trong hay

nam ngoai mat cau (S ) va nguodi do6 co thé su dung dugce dich vu ctia tram no6i trén hay khong.

Taco: IM =(~1;4;6) = IM =\/(—1)2 +4 +(=6)" =/53km > R=3km.
— Piém M nam ngoai mat cau (S) va nguoi d6 khong thé sr dung dugc dich vu cta tram noi
trén.

¢) Cau hoi tuong ty doi voi nguoi sir dung dién thoai & diém N (6;0;3).

Taco: IN =(0;2;-1)= IN =J0* +2> +(~1)* =/5 km < R =3km.

— Piém N nim trong mat cau (S ) va nguoi do co thé str dung dugc dich vu cua tram noi trén.
Cong nghé ho tro trong tai VAR (Video Assistant Referee) thiét 1ap mot hé toa do Oxyz dé theo
ddi vi tri ciia qua bong M . Cho biét M dang nam trén mit san c6 phuong trinh z =0, déng thoi

thude mt cau (S):(x~32) +(y-50) +(z~8) =100 (don vi do dai tinh theo mét).

a) Tim toa d6 tdm I va ban kinh R cta mit cau (S ) )

b) Tim toa d0 hinh chiéu vubng goc | cuatdm [ trén mat san.

¢) Tinh khoang cach tir vi tri M cia qua bong dén diém J .
Loi giai
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Cau 53:

CHUYEN PE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
a) Tim toa do tAim [ va ban kinh R cua mat cau (S ) .
Mit cau (S) c6 phuong trinh: (S) : (x —32)2 + (y —50)2 +(z —8)2 =100 nén co6 tam 1(32;50;8)
va ban kinh R=+/100 =10.
b) Tim toa d6 hinh chiéu vudéng goc | cua tdm I trén mait san.
Trong khong gian Oxyz, mit sdn c6 phuong trinh z =0 trung véi mit phang toa do (Oxy) , suy
ra hinh chiéu vudng goc cua diém 1(32;50;8) Xuéng mat san c6 toa do ](32;50;0).
¢) Tinh khoang cach tir vi tri M clia qua bong dén diém J .

Trong tam giac vudng IJM , ta co: ﬁ =(O;O;8):> I[J=8, IM=R=10.
/[

%

M

J

Suy ra: JM =/IM? —JI* =/10* —8> =6.

Vay khoang cach tir vi tri M cta qua bong dén diém [ 1a 6m.

Trong khong gian véi hé truc toa dd Oxyz , dai kiém soat khong luu san bay c6 toa do O(O; 0; 0)
, mdi don vi trén truc tng v6i 1km . May bay bay trong pham vi cach dai kiém soat 417 km s&
hién thi trén man hinh ra da. Mot may bay dang 6 vi tri 4 (—688;,-185;8), chuyén dong theo theo
duong thing d c6 vécto chi phuong 1a u =(91;75;0) va huong vé dai kiém soat khong luu. Hay

xac dinh toa d0 vi tri sém nhat ma may bay xuat hién trén man hinh ra da.

’
Pt R S v
T

- .___f.___.__. -

';L’J

Hirade df

Loi gidi
Phuong trinh tham s cta dudng thang d di qua 4(—688;-185;8) va nhan u= (91;75;0) lam

x=-688+91t
vécto chi phuong 1a < y =—185+75¢.
z=38

Goi B 1a vi tri sém nhidt ma may bay xuat hién trén man hinh ra da. Vi
Bed= B(—688+911;-185+75;8).
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Cau 54:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Vi B 1a vi tri sém nhidt ma may bay xuit hién trén man hinh ra da nén
OB =417 & \(—688+91¢)’ +(~185+75¢)’ +8 =417

t=3

t=8

< 13906t —152966¢ +333744 =0 < {

Véi t =3= B(-415;40;8) = AB ~ 353,77 km

Vé6i t =8=> B(-88;415;8) = AB ~ 848,53 km

Do 353,77 < 848,53 vi tri médy bay xuét hién sém nhat 1a B(-415;40;8).

Trong khéng gian v6i hé truc toa dd Oxyz ( don vi trén mdi truc 1a mét), mot ngon hai dang dugc
dat & vi tri 7(21;35;50) va ngon hai dang d6 dugce thiét ké v6i ban kinh phu sang 1a 4 km . Néu
ngudi di bién di chuyén theo duong thang tir vi tri 7(21;35;50) dén vi tri D(5121;658;0) hay

tim vi tri cudi cing trén doan ID sao cho ngudi di bién c6 thé nhin thdy duoc anh sang tir ngon
hai dang ( két qua 1am tron toi chir sb thap phan thir hai).

Loi giai
Phuong trinh mit cdu dé mo ta ranh gidi bén ngoai ctia ving phu sang trén bién ctia ngon hai
dang la: (x—21)" +(y—35)" +(z—50)" = 4000%.

Ta co ‘E‘ = /26400629 > 4000 nén diém D nim ngoai mit ciu.
Puong thang 7D di qua diém 7(21;35;50) va nhan ID = (5100;623;~50) lam vécto chi phuong
x=21+5100¢
nén phuong trinh tham s6 ctia ID 1a { y =35+ 623t
z=50-50¢
Gia sir H 1a diém cudi cung trén ID sao cho ngudi di dudng c6 thé nhin thdy 4nh sang tir ngon
hai dang. Khi d6 IH =R.
Do H e ID = H (21+5100£;35+ 623,50 — 50¢) = IH = (5100¢,623¢;-50¢).

Do IH = R=>J(5100¢)" +(623¢)" +(~50¢)" = 4000 & 26400629¢ = 4000 & Ltj_oojfg
Véi 170,78 = H (3999;520,94;11). Nhan thdy IH cung huuéng véi ID nén H thudc doan
thang ID .
Vo6i t=-0,78 = H(—3957;—450,94; 89). Nhén thay IH khong cung hudéng voi ID nén H
khéng thudc doan thang ID .

Vay vi tri can tim 1a H (3999;520,94;11)
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Céu 55: Ericsson Globe (Thuy Dién) 13 toa nha ban cu 16n nhat trén thé gidi (ndm 2020),v6i hinh dang
mot qua ciu mau trang cé dudng kinh 110 m va chiéu cao bén trong 85 m, n6 c6 dii chd ngdi cho
16 000 khan gia ctia cac budi biéu dién hoa nhac hodc 13 850 khan gia ctia cac tran ddu khuc con
cau trén bing. Gia st ta biéu dién mo phong cua toa nha Ericsson Globe trong hé truc toa do
Oxyz bo1 mot mat clu ¢6 tam 1, duong kinh 110 m va O4 = 85 m nhu hinh vé (don vi trén truc
1a mét). Hay viét phuong trinh ctia mat ciu nay.

Loi giai
+) Theo gia thiét duong kinh 110 m nén ban kinh R =55 m.
+)Ta céd Of =0A—14=85-55=30 suy ra 1(0;0;30)

+) Vay phuong trinh mit cau can tim 1a x* + y* +(z -30)* = 55>

Céu 56: Gia sir Trai Dat c6 dang hinh ciu ban kinh bang 6,4.10°m . Ban An dang dtng trén mat dat. C6
3 vé tinh b4o vé& may chii tiép nhan thong tin rdng vé tinh thir nhit dang cach An 3.10°m, vé tinh
thir hai dang cach An 4.10°m va vé tinh thi ba dang cach An 5.10°m . Biét ring trong hé truc
toa dd Oxyz cho trudc voi O 1a tam Trai Dét (1 don vi =10°m), tai thoi diém vé tinh théng béo
vé mdy chu thi toa d0 cta cac vé tinh 1an luot 1a 1, (4;4;6), 1,(8;4;3) va 1,(4;9;3). Hay tim toa

dd vi tri ctia ban An (lam tron dén hang don vi).

Loi giai
+) Goi vi tri ban An 1a 4 (x; y; z) thi An chinh 1a giao diém cua bon mat cAu: Trai DAt va ba mat

cau tam lan luot 1,, ,, I, c6 ban kinh l1an luot 1a khoang cach tir cAc vé tinh dén An
+)Ta c6 phuong trinh mat ciu cua trai dat 1a x* + Y420 =6,4" ~41.

+)Ta c6 phuong trinh mit cAu cta vé tinh thir nhat 1a (x—4)* +(y—4)* +(z—6)* =3*=9.
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

+)Ta c6 phwong trinh mat cau cta vé tinh thir hai 1a (x—8)* +(y—4)> +(z-3)’ =4 =16.
+)Ta c6 phwong trinh mét ciu cta vé tinh thi ba 13 (x—4)* +(y—=9)* +(z-3)* =5 =25.
X'+ +z°=6,4" ~41 X+ +z7=6,4" ~41
) Ta co he (x=4)’+(y—-4) +(z-6)=9 N 8x+8y+12z=100 oly=
(x—8)’+(y—4)  +(z-3)° =16 l6x+8y+6z=114 -
(x—4) +(y-9)°+(z-3)" =25 8x+18y+62z=122

Vay toa d6 ban An 1a A(4;4;3) véi (1 don vi=10°m).
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: PHUONG TRiINH MAT CAU

@ HE THONG BAI TAP TRAC NGHIEM.

Caul: Cho phuong trinh mit ciu (S ) 2 + 9> + 2> =16, ban kinh R clia mat cau la

A. R=14. B. R=16. C.R=0. D. R=2.
A A . o A 2 2 2

Cau 2 (MD 103-2022) Trong khong gian Oxyz, cho madt cau (S):(x—Z) +(y+l) +(z—3) =4,
Tam cia () c6 toa do 1a
A. (—4;2;-6). B. (4,-2;6). C. (2;-13). D. (-2;1;-3).

Cau3: (MD 101 2020-2021 - BPOT 2) Trong khéng gian Oxyz, cho miat cau
(S):(x+1)2 +(y—3)2 +2z°=9. Tam cta (S) c6 toa dd la
A. (1;-3;0). B. (-1;3;0). C. (,3;0). D. (-1;-3;0).

Caud: (MD 103 2020-2021 — DQT 2) Trong khéng gian Oxyz, cho miat cau
(S) :(x—l)2 +y° +(z+2)2 =4.Tam cta (S) co toa do la
A. (-1;0;2). B. (1,0;2). C. (1;0,-2). D. (-1;0;,-2).

Caus (M4 103 - 2020 Lan 1) Trong khong gian Oxyz , cho mit cdu (S): x> + > +(z—1)> =16. Ban
kinh cua (S) la:
A. 32 B. 8 C. 4 D. 16

Chu 6:  (TK 2020-2021) Trong khong gian Oxyz, mit cau (S):x” +(y— l)2 +22 =9 ¢ ban kinh bang
A. 9. B. 3. C. 81. D. 6.

Cau7: (Mai 101 - 2019) Trong khong gian Oxyz , cho mit cau (S) X +y +2°+2x-2z-7=0.Bén
kinh ctia mit cau da cho bang
A. 3. B. J/15. C. 7. D. 9.

Cau8: (MD 101-2022) Trong khong gian Oxyz, cho mit cau (S) L’ +(y—2)2 +(z+1)2 = 6. Buong
kinh cta () bang
A 6. B. 12. C. 26 D.3.
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Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz , cho mit cau (5): ()6—3)2 +(y+ 1)2 +(z —2)2 =4 . X4c dinh toa do tam
I vabankinh R cia mit ciu (S).

A I(3%-1;2),R=2.  B.I(-31;-2),R=2. C.I(-3;1;-2),R=4. D.I(3;-1;2),R=4.
Trong khong gian Oxyz , phuong trinh z° + 4° + 2° — 42 + 22 — 6y — 2 = 0 1a phuong trinh ctia
mat cau c¢o tam [ . Xac dinh toa do tam [

A I1(2-1;3). B. T(2;3;-1). C. I(2-31). D. I(21;-3).

Trong khong gian Oxyz , cho mit cau (S):x*+y* +2° —2x—4y+2z-2=0. Xéc dinh toa do
tam / va ban kinh R ctia mit ciu (S).

A I(1;2;-1),R=242. B. [(-1;-2;1),R=22.

C. I(2;4,-2),R=+/2. D. 7(2;4;2),R=38.

Trong khong gian Oxyz, cho mt cu (S):x* +(y—4) +(z~1)" =25. Toa do tam I va ban
kinh R ctia mit cau (S) la

A. 1(0;—4;-1),R=25. B. I(0;-4;-1),R=5.

C. 1(0;4;1),R=25. D. I1(0;4;1),R=5.

Trong khéng gian Oxyz, cho mit cau (S) X +y’+2z° —6x+4y—8z+4=0.Toadd thm I va
ban kinh R cua mit cau (S) la

A.1(-3;2;-4),R=25. B. I(3;-2;4),R=5. C.I(3;-2;4),R=25.D. I(-3;2;-4),R=5.

Trong khong gian Oxyz, cho mit ciu (S):x° +y* +z° —4x+8y—2z-4=0. Toa do tim I va
ban kinh R clia mdt cau (S) la

A. 1(2;,-4;1),R=5. B. I(-2;4;-1),R=25.

C. 1(2;-4;1),R=+21. D. I(-2;4;-1),R=21.

Cau 19 (101-2023) Trong khong gian Oxyz, cho mdt cu (S) c6 tam 7(1;2;—1) va ban kinh
R =2 . Phuong trinh cia (S) la

A (x=1) +(y=2) +(z+1)’ (x=1)" +(y=2) +(z+1)" =2.

)

=4, B.
=2. D. (x+1

C. (x+1)2 +(y+2)2 +(z—1)2
Cau 23 (102-2023) Trong khong gian Oxyz , mit cau (S ) cO tam [ (1;0;—1) va ¢O ban kinh
R=+2. Phuong trinh cta (S ) la

A. (x—1)2+y2+(z+1)2:\/§. B. (x+1)2+y2+(
C. (x—1)2+y2+(z+1)2:2. D. (x—l)2+y2+(

1)’ =2
2

1) =v2.

z—
z —
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Cau 17:  (MP 102 2020-2021 — POQT 1) Trong khong gian Oxyz, cho mit cau (S) co taim 7(0;-2;1) va
ban kinh bang 2. Phuong trinh caa (S) 1a
A X +(y+2)° +(z-1)>=2. B. x> +(y=2) " +(z+1) =2.
C. x> +(y=2) +(z+1)> =4. D. x> +(y+2) +(z-1) =4.

Céu 18: Cau 30 (101-2023) Trong khong gian Oxyz , cho hai diém A(5;2;1) va B(1;0;1). Phuong trinh
clia mit cau duong kinh 4B 1a
Ao (x+3) +(y+1) +(z+1) =5. B. (x=3) +(y—1) +(z-1)" =20.
C. (x=3) +(y—1) +(z-1)" =5. D. (x+3) +(y+1) +(z+1)" =20.

Cau 19: Céu 34 (102-2023) Trong khong gian Oxyz, cho hai diém A(l; 2;3) va B(—l; 0;5). Phuong
trinh mat cau duong kinh AB 142
Ao P+ (y-1) +(z-4)" =3, B. x*+(y—1) +(z-4)" =12.
C. x*+(y+1) +(z+4) =3. D. X +(y+1) +(z+4) =12.

Céu 20: Trong khong gian Oxyz cho hai diém 7(1;1;1) va A(1;2;3). Phuong trinh mit cau c6 tim I va
diqua Ala
A. (x+1)2 +(y+l)2 +(z+1)2 =5 B. (x+1)2 +(y+1)2 +(z+1)2 =29
C. (x=1) +(y=1) +(z-1)" =5 D. (x—1) +(y-1) +(z—-1)" =25

Céu 21: Trong khong gian Oxyz, cho mit cau (S) co6 tam 7(0;0;—3) va di qua diém M (4;0;0).
Phuong trinh cua (S ) la
A. x2+y2+(z+3)2=25. B. x2+y2+(z+3)2=5.
C. X +y +(z-3) =25. D. x’ +y* +(z-3) =5.

Chu 22: Mit cau (C) c6 tam /(10 ) va di qua diém B(4;—4;-2) c6 phuong trinh la
A. (C):(x- 1) +y +(z+2) = B. (C): (x+1) +y +(z- 2) =5.
C. (C):(x—l) +y +( ) = (C) (x+1) +y +(z—2) =25.

Céu 23: Trong khong gian v6i hé toa do Oxyz , cho diém 1 (1, 2,3). Phuong trinh mit cAu tAm 7 , tiép
xuc v6i mit phang (Oyz) la:
A (x=1) +(y+2) +(z-3)" =9, B. (x—1) +(y+2) +(z-3) =13.
C. (x—l)2 +(y+2)2 +(z—3)2 =14. D. (x—l)2 +(y+2)2 +(z—3)2 =1.

Cau 24: (MD 103-2022) Trong khong gian Oxyz, cho diém A(1;2;3). Phuong trinh mit cau tim 4 va
tiép xuc v6i mat phang x—2y+2z+3=0 1a
A (x+1) +(p+2) +(z+3) =2. B. (x—1) +(y-2) +(z-3)" =2
C. (x+1)2 +(y+2)2 +(z+3)2 =4. D. (x—l)2 +(y—2)2 +(z—3)2 =4.
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Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian véi hé toa dd Oxyz , cho mit phing (P) :Xx+2y—2z+5=0.Phuong trinh mit

cau tam 1 (1;— 3; 2) tiép xtc voi mat phang (P)

A (w1 (=3 +(z42) = B (r=1) +(p+3) +(z-2) =
C. (x=1) +(y+3) +(z-2) :%. D. (x+1) +(y=3) +(z+2)° :%.

Trong khéng gian Oxyz, cho mit cau (S):(x 1) +(y+2)" +(z~3) =16. Piém c6 toa dd nao
sau day nam trén mat cau?

A. (-1;2;-3). B. (1,-2;-1). C. (5-21). D. (1,-2;3).

Trong khong gian Oxyz, cho mit cdu (S): x> +(y—1) +2z* = 2. Trong cac diém cho dudi day,
diém ndo ndm ngoai mit cau (S)?

A. M(L;1;1) B. N(0;1;0) C. P(1;0;1) D. Q(1;1,0)

Trong khong gian Oxyz, cho mit cdu (S):x*+y’ +z° —4x—2y+2z-3=0 va mot diem
M (4;2;-2). Ménh d& nao sau day dang?

A.Piém M la tim cia mit cau (S). B. Diém M ndm trén mét cau (S).

C. Piém M nim trong mat cau (S). D. Piém M nidm ngoai mat cau (S).

Phuong trinh ndo sau day 1a phuong trinh ctia mét cau?

A (x=1) +(y-3) +(z+2) =3. B. (x—1) +(y-3) +(z+2) =-3.

C. (x-1)+(y-3)+(z+2)=9. D. (x—1)+(y—3)+(z+2)=-9.

Diéu kién dé phuong trinh x* +y° +z° —2ax —2by —2cz+d = 0 1a phuong trinh mat cau?

A.a+b+c-d>0. B. @’ +b*+c*+d>0.
C.a’+b’+c*-d>0. D.a’+b*+c*-d>0.

Trong cc phuong trinh sau, phuong trinh nao khong phai 1a phuong trinh clia mit cau?

A X +yt+27 =1, B. X’ +y*+2° +2x+2y—4z+11=0.

C. X +y* +2° +2x+4y—4z-21=0. D. 2x* +2y* +2z° +4x+4y—8z—-10=0.
Trong khong gian Oxyz , dép an nao dudi day 1a phuong trinh mit cau?

A X +y +2°+2x-22-7=0. B. x’+y°—z" +2x-2z-7=0.

C. X" +y +z2°+2xy-2yz—7=0. D. x’ -y’ —z"+2x-2z-7=0.

Trong khong gian Oxyz , phuong trinh ctia mit cau c6 tam [ (1;— 2;— 3) va tiép xiic v6i mat

phing (Oyz) la

2

A. (x—l)2 +(y+2)2 +(z+3)

2

9 B
C. (x—1)2+(y+2)2+(z+3) 4. D. (x—1)2+(y+2)2+(z+3)2 =1.
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Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz , viét phuong trinh mét cau c6 tam / (2;1; m— 1) , tiép xtic voi miat phing

(Oxy) biét mat cau co6 dién tich bang 167 .

A _(x_2)2+(y_1)2+(2_3)2=16 B (x+2)" +(y+1)" +(z+3) =16
_(x_2)2+(y—1)2+(z+1)2=16 _(x+2)2+(y+1)2+(z_1)2:16
C. _(X—2)2+(y—])2+(2_2)2: . (x+2)2+(y+1)2+(z+3)2:4
_(x—2)2+(y—1)2+(z+2)2 - _(x+2)2+(y+1)2+(2_1)2 4

Trong khong gian Oxyz , c6 tat ca bao nhiéu gid nguyén cua m dé

X4y +22+2(m+2)x-2(m—1)z+3m’ —=5=0 la phuong trinh mt mt cau?
A. 4. B. 6. C.5. D. 7.
Trong khong gian Oxyz c6 tat ca bao nhiéu gia tri nguyén m dé phuong trinh

x>+ +2° +4dmx +2my —2mz +9m* —28 = 0 13 phuong trinh mit cau?
A. 7. B. 8. C.o9. D. 6.

Trong khong gian Oxyz , tim gia tri dwong ctia m sao cho mit phang (Oxy) tiép xuc v4i mat
cau (x—3)2 +y° +(z—2)2 =m’+1?
= \/5 . C. D. m= \/g

Cho phuong trinh x? + y* + z% —4x +2my +3m* —2m =0 véi m 1a tham s6. Tinh tong tat ca cac

A. m=5. B. m m=3.

gi4 tri nguyén cta m dé phuong trinh da cho 1a phuong trinh mat cau.

A. 0. B. 1. C.2. D. 3.

Vé6i gia tri nao cia m thi mit phang (P) 2x-y+z-5=0 tiép xuc v6i mat cau
(S) X+ yt+ 2’ —2111x+2(2—m)y—4mz+5m2 +1=07?

A. m=-3. B. m=1hodac m=-3.C. m=1. D. m=-1 hoac m=3.
Trong khong gian vai hé toa d0 Oxyz, trong cac mat cau dudi ddy, mit cau nao co ban kinh
R=27?

A (8):x*+y +2" —4x+2y+22-3=0 B. (8):x*+)y*+2° —4x+2y+2z-10=0
C.(S):x*+y*+2° —4x+2y+2z+2=0 D. (8):x*+y’+2" —4x+2y+2z+5=0
Viét phuong trinh mat ciu (S) c6 thm I(-2;-3;—4) va tiép xtc vdi truc Ox .

A (x=2) +(x-3) +(x-4) =5. B. (x-2)" +(x-3) +(x—4) =25.

C. (x+2) +(x+3) +(x+4) =5. D. (x+2) +(x+3) +(x+4) =25.

Viét phuong trinh mit cu (S) co thm A(-3;1;4) va tiép xic v6i duong thing

A x+1 _y- 2 z+3'
2 1 -1
A. (x—3)2+(y+1)2+(z+4)2=@. (x- )2+(y+1)2+(z+4)2=30.

B.
C. (x+3)2+(y—1)2+(z—4)2:\/%. D. (x+3) (y—1)2+(z—4)2:30.
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Cau 43:

Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

Cau 50:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho mit cdu (S) co tdim 7(0;—21) va miat phang
(P):x+2y-2z+3=0.Biét mit phing (P) cdt mit cau (S) theo giao tuyén 1a mot dudng tron
¢6 ban kinh bing +/2 .Viét phuong trinh mit ciu (S).

A (S):x +(y+2) +(z+1) =3. B. (S):x?+(y+2) +(z+1)" =1.

C. (8):x® +(y+2) +(z-1) =3. D. (8):x* +(y+2) +(z+1) =2.

Trong khoéng gian Oxyz, cho mat cau (S ) c6 tam [ (1; 2;3) va mit phang
(P) :2x+y+2z+2=0.Biét mat phiang (P) cét mit cau (S) theo giao tuyén la mot duong tron
¢6 chu vi bang 67 . Viét phuong trinh ctia mat cau (S ) .

A (8):(x=1) +(y+2) +(2-3)" =25. B. (8):(x+1) +(y=2) +(2-3) =25

25.
C. (8):(x=1) +(y—2) +(2-3)" =25. D. (8):(x+1) +(y+2) +(z+3) =25.
Cho mit cau (S) di qua 4(0;8;0), B(4;6;2),C(0;12;4) va c6 tam I (a;b;c) thudc mit phang
(Oyz). Tinh a+b+c=?

A. 5. B.7. C.0. D. 12.

Cho 3 diém A(2;0;1), B(1;0;0),C(1;1;1) va mat phiang (P):x+y+z—2=0. Mt cu di qua 3
diém 4,B,C va c6 tam thudc mit phang (P) c6 ban kinh bang?

Al B.2. C. 3. D. 2.
Cho cac diém A(1;3;1); B(3;2;2) . Viét phuong trinh mat cau di qua hai diém 4, B va tam thudc

truc Oz

A X +y +(z-3) =14. B. X+ +(z+3)* =9.
C.x"+y +(z-3)"=09. D. x> +y* +(z+3)* =14.
x-1 y-2 z-

Cho cac diém A(0;1;3) va B(2;2;1) va dudng thing d : . Ban kinh mit cau

-1 -2
di qua hai diém A,B va tam thudc duong thang d bang?

V21
A.l. B. 2. C.3. D. —.
2 2

Mot vé tinh quay quanh Trai Dat v6i do cao so voi mat dat 1a 18900 km. Ta xét trong khong
gian Oxyz véitam O 1a tim Trai Dat, 1 don vi dai trong khong gian Oxyz twong g voi 6300
km trén thyc té. Biét ban kinh Trai D4t khoang 6300 km. Phuong trinh biéu dién quy dao chuyén
dong cua vé tinh do 1a

A X’ +y +2° =4, B. xX’+1y*+z°=16. C.x'+y’+z°=2. D.x’ +y +z°=5.
Mot may Rada co tim hoat dong vé6i ban kinh tdi da 1420 km. Ta xét trong khong gian Oxyz
voi tam O 1a vi tri may Rada, 1 don vi dai trong khong gian Oxyz tuong tng v4i 10 km trén
thuc té. Hoi trong khong gian Oxyz trén, vat thé co toa do tuong tng voi dap 4n nao dudi day
s€ bi Rada phat hié¢n?

A. M (1;0;2). B. N(2-11). C. P(1142). D. 0(3;0;0).
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Cau 51:

Cau 52:

Cau 53:

Cau 54:

Cau 55:

Cau 56:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz (don vi cua cic truc toa do la kilomet), mot tram thu phéat song dién
thoai di dong c6 dau thu phat dugc dit tai diém I(—6;-1;4). Cho biét ban kinh phi song cua
tram 1a 2 km . Nguoi st dung dién thoai dung & diém nao sau day thi str dung duoc dich vu cua
tram noi trén?

A. A(—4;0;2) B. B(-5;-2;5). C. C(-6;2;2) D. D(0;-1;4)

Trong khong gian Oxyz (don vi cua céc tryc toa do 1a kilomet), mét tram thu phat song dién
thoai di dong co dau thu phat duoc dat tai diém I (—6;—1;4). Cho biét ban kinh phu song ctua
tram 12 2 km . Nguoi str dung dién thoai dimg & diém nao sau day thi khéng sir dung duoc dich
vu cda tram noi trén?

A. A(-50;3) B. B(-5-2;5). C. C(-6;2;2) D. D(-7;-2;3)

Trong khong gian Oxyz , mot thiét bi phat song dit tai vi tri A (3; 0; 0) . Vung phu séng cua thiét

bi ¢6 ban kinh bang 5. Hoi vi tri cua diém nao sau day khong thudc ving phu song cua thiét bi

noi trén?

A. M(5;0;0). B. N(3;2;-1). C. P(-1;3;1). D. Q(0;-2;0).

Trong khéong gian véi hé toa d0 Oxyz (don vi trén mdi truc 1a kilomét), ngudi ta dat mot tram

thu phat song dién thoai dugc dat ¢ vi tri A(—l; 2; —3) . Biét rr:ing tram thu phat song duoc thiét

ké v6i ban kinh 13 4 km, viét phuong trinh mit cau mé ta ranh gidi bén ngoai ctia ving phi séng

trong khong gian?

A (x=1) +(y=2) +(z-3) =16 B. (x+1) +(y-2) +(z+3) =4

C. (x+1) +(y-2) +(z+3) =16 D. (x=1) +(y+2) +(z-3) =4

Trong khong gian hé truc toa do Oxyz (don vi trén modi truc 1a kilomét), dai kiém soat khong luu

san bay Cam Ranh — Khanh Hoa ¢ vi tri O(O; 0; 0)

V,é. dugc thiét ké phat hién may bay ¢ khoang cach

toi da 600km . Mot may bay cua hang Viét Nam

Airlines dang ¢ vi tri 4, chuyén dong theo duong
x=-1000+100¢

thang d c6 phuong trinh { y = —200+ 80¢ (teR)
z=10

va huéng vé dai kiém soat khong luu (nhu hinh v&). Khoang cach gitra vi tri sém nhat ma may
bay xudt hién trén man hinh ra da va vi tri ma may bay bay ra khoi man hinh ra da gan nhat voi
dap an nao sau day?
A. 751. B. 750. C. 749. D. 748.
Trong khong gian hé truc toa do Oxyz (don vi trén mdi tryc 1a kilomét) mot tram phat song dién
thoai cia nha mang Viettel dugc dat & vi tri / (—l; 2; 3) va duge thiét ké ban kinh phu song 1a
5000m . Phuong trinh mat cau biéu dién ranh gidi ving phu song 1a:

2

A (x+1) +(y=-2)" +(z-3)" =25. B. (x—1)" +(y-2) +(z-3)" =25.
C. (x+1)" +(y=2) +(2-3)" =25.000.000.  D. (x—1)"+(y-2)" +(z-3)" =25.000.000.
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Cau 57:

Cau 58:

Cau 59:

Cau 60:

Cau 61:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian hé truc toa &6 Oxyz (don vi trén mdi truc 1a kildomét) mot tram phat séng rada
cua Nga dugc dat trén ban dao Crimea ¢ vi tri 7(2;—-1;-3) va dugc thiét ké phat hién may bay
cta dich ¢ khoang cach t6i da 500/m . Piém nao sau day nam trong ving phu séng cia rada?
A. N(500;200;100) . B. P(—300;250;400) :

C. M(200;—100; —230). D. Q(120; —200; —500).

Trong khong gian Oxyz (don vi do 1a km), bon chiéc may bay & bén hudng khac nhau khi vira
bay vao ving phu séng ctia mot chiéc ra da thi trén ra da ngay 1ap tirc bao tin hiéu phat hién muc
tiéu. Tai thoi diém ra da phat hién muc tiéu thi 4 chiéc may bay & vi tri ¢ toa do lan luot 13
A(30;25;33), B(14:1;49), C(40;-29;1), D(0;31;41) . Phuong trinh mit ciu (S) biéu dién ranh giéi
vung phu song cuia ra da trong khong gian la

A x>+ +2°-2y-22-3598=0. B. X’ +y° +2°—2y—22+2498=0.

C. x> +(y-1) +(z-1)" =60 D. x*+(y—1) +(z-1)" =50

Trong khong gian Oxyz (don vi do 1 cm), mit san nha da niang thudc mit phang Oxy . Mot qua
ciu béng nhya ndm trén mit san nha da nang va c6 tam 1(12;20;50) . Khi do, mat ngoai cua qua
cau nhya (S) c6 phuong trinh la

A. (x=12) +(y-20)" +(z-50)" =127 B. (x+12)" +(y+20) +(z+50)" =12,

C. (x=12) +(y-20)" +(z-50)" = 20°. D. (x-12)" +(y-20)" +(z-50)" =507,
Trong khong gian v&i hé toa dd Oxyz (don vi trén mdi truc 1a km), mot ngon hai dang duoc dat

o vi tri 1(1;5;5) nhu hinh v&. Ngon hai dang dugc thiét ké voi ban kinh phu sang 1a 5 km.

(Ngudn:https:#shutterstock.com)

Mot nguoi di bién di chuyén theo duong thang tir vi tri 7(1;5;5) dén vi tri A4(7;14;11) Piém nao
sau ddy ma ngudi di bién di qua va van thudc ving phi sang ctia ngon hai ding?

A. M(@3:8;7). B. N(0:;4;8). C. P(7;3,0). D. O(7;11;3).

Trong khong gian véi hé toa @0 Oxyz (don vi trén mdi truc toa do 1a km), mot may bay dang &
vitri A(3;-2;1) vas& ha canh ¢ vi tri B(2;—5;0) trén duong bang. C6 mot dam may dugc mod
phong boi mat phing (P) tiép xtic voi mat cau (8):(x—2) +(y+1) +(z+1)’ =16 tai
M (%,—%,%) Tinh d6 cao cia may bay khi di xuyén qua ddm may dé ha canh (Gia str mat
dét & vi tri mdy bay dang bay duoc coi la mat phing mit phang (Oxy))

A. E km. B. i km. C. l km. D. g km.
5 5 5 5
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

| CHUONG |

BAI: PHUONG TRiINH MAT CAU

@ HE THONG BAI TAP TRAC NGHIEM.

Caul: Cho phuong trinh mit ciu (S) 2 + 9> + 2> =16, ban kinh R clia mat cau la
A.R=4. B. R=16. C.R=0. D. R=2.
Loi giai
Phuong trinh tong quat cia mét cu trong khong gian Ozyz la:
(x—a)2 +(y—b)2 +(z—c)2 =R
>R =16=>R=4.

Cau2: (MD 103-2022) Trong khong gian Oxyz, cho mit cau (S):(x—2)2 +(y+1)2 +(z—3)2 =4,
Tam cua (S) ¢ toadd la
A. (—4;2;-6). B. (4,-2;6). C. (2;-1;3). D. (-2;1;-3).
Loi giai
Tam mét cau (S) c6 toa do la: (2;-1;3).
Cau3: (MP 101 2020-2021 - POQT 2) Trong khéng gian Oxyz, cho mit cau
(S):(x+l)2 +(y—3)2 +z°=9. TAm cla (S) co toa do la
A. (1;-3;0). B. (-1;3;0). C. (1,3;0). D. (-1;-3;0).
Loi giai

Mt chu (S):(x+1) +(y=3)"+2" =9 c6 tam 1 1(~1;3;0).

Caud4: (MDP 103 2020-2021 - POQT 2) Trong khéng gian Oxyz, cho mit cau
(S) :()c—l)2 +y° +(z+2)2 =4.Tam cua (S) c6 toa do la
A. (-10;2). B. (1;0;2). C. (1,0;,-2). D. (-1;0;-2).
Loi giai

Tur phuong trinh ta c6 ngay toa do tm ctia mét cau (S) 1a (1;,0;-2).

Cau5: (M4 103 - 2020 Lan 1) Trong khong gian Oxyz , cho mit cau (S): x>+ > +(z—1)> =16. Ban
kinh cua (S) la:
A. 32 B. 8 C. 4 D. 16
Loi gii
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Caiu 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

CHUYEN PE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Tir phuong trinh mit cau (S):x* + y* +(z—1)> =16 = Béan kinh R = Ji6 =4

(TK 2020-2021) Trong khong gian Oxyz, mit cau (S):x* +(y —l)2 +2%> =9 ¢6 ban kinh bang
A. 9. B. 3. C. 81. D. 6.

Loi giai
Phuong trinh mét cau 1a: (x —a)* 4+ (y—b)’+(z—c¢)* =R> nén R> =9= R =3.
(M3 101 - 2019) Trong khong gian Oxyz, cho mit cau (S) X+ 4+ +2x-2z-7=0.Bén
kinh ctia mat cu da cho bing
A. 3. B. J15. Cc.\7. D. 9.

Loi giai
XA Y+ 42x-2z-T=0=x"+y" +2° -2.(-D)x+2.0.y-2.12z-7=0.
=a=-1,b=0,c=1,d=-7.

— Tam mat chu 7(~1;0;1)bankinh R =’ +5 +¢" —d = (1) +0* +1° +7 =3.

(MP 101-2022) Trong khong gian Oxyz, cho mit cau (S) L -I-(y —2)2 +(z + 1)2 =6. Puong
kinh ctia (S) bang
A. 6. B. 12. C. 246. D. 3.

Loi gidi

Tur phuong trinh mit cau ta suy ra ban kinh ctia mit cau (S): R= J6
Vay dudng kinh cia (S) bang 2/6.

Trong khong gian Oxyz , cho mit cau (S) : (x—3)2 +(y +1)2 +(z —2)2 =4 . Xac dinh toa d6 tim
I vabankinh R cta mit cau (S).
A. I(3-1;2),R=2.  B.I(-31;-2),R=2. C.I(-31;-2),R=4. D. I(3;-1;2),R=4.
Loi giai
Mit cau (S) c6 tim /(3;~1;2) va ban kinh R =2,
Trong khong gian Oxyz , phuong trinh z° + 4° + 2° — 42 + 22 — 6y — 2 = 0 1a phuong trinh ctuia
mit cau c6 tam I . Xac dinh toa do tam J
A I1(2-1;3). B. I(2;3;-1). C. I(2-31). D. 1(21;-3).
Loi giai
Mit ciu tAm I(a;b;c) ,ban kinh R c6 phuong trinh: 2° + 3* + 2° — 2ax —2by —2cz +d = 0.
—2a =4 a=2

=20=—6 < b=3 .
—2c =2 c=-1

Vay tdm ctia mit cau 1a 1 (2; 3; —1)

Page 2

Swu tam va bién soan



Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

CHUYEN PE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Trong khong gian Oxyz, cho mit cdu (§):x + y +z° —2x—4y +2z-2=0. Xdc dinh toa do
tam / va ban kinh R cua mit cau (S).
A. 1(;2,-1),R=232. B. I(-1;-21),R=242.
C. I(24-2),R=~2. D.I(2:4;2),R=8.

Loi giai

Mit cau (S) cotam 7(1;2;—1) va ban kinh R = \/12 +2° +(—1)2 -(-2) = 22

Trong khong gian Oxyz, cho mat cau (S) cx? +(y—4)2 +(z—1)2 =25.Toa do tam [ va ban
kinh R cta mt clu (S) 1a
A. 1(0;—4;-1),R=25. B. I(0;=4;-1),R=5.
C. I(0;4;1),R=25.  D.I(0;4;1),R=5.
Loi gidi
Mit cau (S) c6 thm 1(0;4;1) va ban kinh R=5.
Trong khong gian Oxyz, cho mat cu (S):x° +y* +2z° —6x+4y—8z+4=0.Toa d) thm I va
ban kinh R ctia mit cau (S) la
A. I(-3;2;-4),R=25. B. I(3;-2;4),R=5. C.(3;-2;4),R=25. D. I(-3;2;-4),R=5.

Loi gidi

Mt cau (s) cO tAm 1(3; —2;4) va ban kinh R = \/32 +(—2)2 +42-4=5,

Trong khong gian Oxyz, cho mat cu (S):x* +y* +z° —4x+8y—2z-4=0.Toa d) thm I va
ban kinh R clia mit cau (S) lIa

A. I1(2;-4;1),R=5. B.I(-2;4,-1),R=25.

C. 1(2;-4;1),R=~21.D. I(-2;4;-1),R=21.

Loi gidi

Mit cau (s) cO tAm 1(2,- —4,-1) va ban kinh R = \/22 +(—4)2 +12 —(—4) =5.

Céu 19 (101-2023) Trong khong gian Oxyz, cho mit cau (S) c6 tim 7(1;2;-1) va ban kinh
R =2. Phuong trinh cua () Ia

2

A. (x—1)2+(y—2)2+(z+1)2

4. B. (x—1) +(y—2) +(z+1)" =2

2. D. (x+1)" +(y+2) +(z-1) =4.
Loi gidi

Phuong trinh mit cau (S) c6 thm I(1;2-1) va ban kinh R=2 1a

C. (x+1)2 +(y+2)2 +(z—1)2

(x=1) +(y=2)" +(z+1) =22 & (x—=1) +(y—-2)" +(z+1)" = 4.
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Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

CHUYEN DE V — HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Cau 23 (102-2023) Trong khong gian Oxyz, mat cau (S) c6 tam 7(1;0;—1) va c6 ban kinh
R=42. Phuong trinh cta (S) la

A. (x—1)2+y2+(z+1)2:\/§. B. (x+])2+y2+(z—1)2:2.
C. (x—1)2+y2+(z+1)2=2. D. (x_1)2+y2+(z_1)2:ﬁ_
Loi gisi

1(1;0;-1)
R=2

Do d6 mit cau (S) c6 phuong trinh 1a: (x—1)2 +y° +(z+1)2 =2.

Theo bai ra ta co: {

(MD 102 2020-2021 — POQT 1) Trong khong gian Oxyz, cho mit cau (S) c6 tam 1(0;-2;1) va
ban kinh bang 2. Phuong trinh caa (S) 1a

A X+ (y+2) 7 +(z-1)* =2. B. X’ +(y—2) +(z+1)* =2.
C. x> +(y=2) +(z+1)* =4. D. x> +(y+2) +(z-1)* =4.
Loi giai

Mit cau (S) cotam 1(0;—2;1) va ban kinh bang 2 c6 phuong trinh 1a x* + (y +2)* +(z —1)* = 4.

Cau 30 (101-2023) Trong khong gian Oxyz , cho hai diém A(5;2;1) va B(1;0;1). Phuong trinh
ctia mat cau duong kinh 4B 1a
A. (x+3)2+(y+1)2+(z+1)2:5. B. (x-
C. (x=3) +(y-1) +(z-1)" =5. D. (x+3) +(y+1)" +(z+1)" =20.
Loi gigi
Do AB la dudng kinh ctia mét cau nén trung diém / (3;1;1) cia AB la tim mat cau, ban kinh

5-1) +(2-0) +(1-1)°
48 _5-1)'+ -0+ (1) o

2

Ta c6 phuong trinh mit cau: (C): (x—3)2 +(y—1)2 +(Z—1)2 =5.

cua mat cau la: R =

Céu 34 (102-2023) Trong khong gian Oxyz, cho hai diém A(1;2;3) va B(-10;5). Phuong

trinh mit cau duong kinh 4B 1a?
2

A. X +(y-1)" +(z-4)" =3. B. x> +(y—1) +(z-4)" =12.
C. x2+(y+1)2+(z+4)2 =3. D. x2+(y+1)2+(z+4)2 =12.
Loi giai

Mit cau duong kinh AB c6 tdm la trung diém [ (0;1;4) cia AB va ban kinh

o AB IS +(0-2) 4 (53] o

> : =+/3, ¢6 phuong trinh 1a x> +(y—1)" +(z-4)" =3.

Trong khong gian Oxyz cho hai diém I (1; 1;1) va A(l; 2;3) . Phuong trinh mat cau ¢ tam I va
diqua A la
A (x+1) +(p+1) +(z+1)" =5 B. (x+1) +(y+1) +(z+1) =29
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Cau 21:

Cau 22:

Cau 23:

Cau 24:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
C. (x-1) +(y-1) +(z-1)° =5 D. (x=1)" +(y—-1) +(z-1)" =25
Loi giai
Taco R=1Id=(1-1) +(2-1) +(3-1) =5
vy phuong trinh mit cAu tim / va di qua diém A c6 phuong trinh I3
(x-x,)V +(r-0,) +(z-2) =R*= (x-1) +(y-1) +(z-1)" =5

Trong khong gian Oxyz, cho mit cau () c6 tim 7(0;0;—3) va di qua diém M (4;0;0).
Phuong trinh ciia (S) 1a

A. x2+y2+(z+3)2=25. B. x2+y2+(z+3)2=5.
C. X+ +(z-3)" =25, D. X+ +(z-3)" =5.
Loi giai

Phuong trinh mit cau (S) cotam 7(0;0;—3) va bankinh R la: x4y +(z+3)2 =R*.
Taco: M e(S)=4+0*+(0+3)" =R* & R* =25,
Vay phuong trinh can tim 1a: x* + y° +(Z + 3)2 =25.

Mat cau (C) c6 tm 1(1;0;—2) va di qua diém B(4;—4;-2) c6 phuong trinh la

A (C):(x=1)" +)* +(z+2) =5. B. (C):(x+1) +y* +(z-2)" =5.
C. (C):(x-1)" +y* +(z+2) =25. D. (C):(x+1) +y*+(z-2) =25.
Loi giai

Ta co: 15 =(3;4;0) = R=|IB|=5.

Khi d6, phuong trinh mat cdu 1a (C):(x—1)" + ) +(z+2)" =25.

Trong khong gian voi hé toa do Oxyz, cho diém /(1;-2;3). Phuong trinh mat cau tam 7, tiép
xUc v6i mat phang (Oyz) 1a:

A (x=1) +(y+2) +(z-3)" =9, B. (x—1) +(y+2) +(z-3) =13.
C. (x—l)2 +(y+2)2 +(z—3)2 =14. D. (x—l)2 +(y+2)2 +(z—3)2 =1.

Loi giai

Goi M 14 hinh chiéu vudng géc cua tam /(1;-2;3) 1én mit phang (Oyz), suy ra M (0;-2;3).
Vi mit cau tiép xtc véi mit phiang (Oyz) nén cé bankinh R=IM =1.

Viy phuong trinh mat cAu cdn tim 1a: (x—1)" +(y+2) +(z-3) =1.

(MD 103-2022) Trong khong gian Oxyz , cho diém 4(1;2;3). Phuong trinh mt cau tim A4 va
tiép xic v6i mat phang x -2y +2z+3=0 Ia
A. (x+1)2+(y+2)2+(z+3)2:2. B

C. (x+1) +(y+2) +(z+3) =4. D. (x—1) +(y-2)" +(z-3)" =4.
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Cau 25:

Cau 26:

Cau 27:

Cau 28:

CHUYEN DE V — HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Loi giai
[1-4+6+3]
= —"1=2.

N pw

Phuong trinh mat cau tim A4 va tiép xtic mit phang (P) la (x—l)2 + (y — 2)2 +(z —3)2 =4,

Goi (P):x—2y+2z+3=0.Mat cau c6 ban kinh 1a R =d(A;(P))

Trong khong gian véi hé toa dd Oxyz , cho mit phang (P) :x+2y—-2z+5=0.Phuong trinh mit

cau tam 1 (1;— 3; 2) tiép xtc voi mat phang (P)

A (1) (=3 +(z42) = B. (v=1)"+ (43 +(:-2) =2
C. (x=1) +(y+3) +(z-2) :%. D. (x+1) +(y=3) +(z+2)° :%.

Loi giai
C+2.(-3)-22+5 4
P22 +(-2) 3

Ta co ban kinh R=d (I,(P))

Vay phuong trinh mét cu can tim la (x— 1)2 +(y+ 3)2 +(z- 2)2 = %
Trong khong gian Oxyz, cho mat cau (S) : (x —1)2 + (y + 2)2 + (z — 3)2 =16 . Diém co toa dd nao
sau day nam trén mat cau?
A (-1;2;-3). B. (1,-2;-1). C. (L-2;1). D. (1,-2;3).
Loi gidgi
Thay toa dd cua cac diém da cho vao phuong trinh mat cau ta duoc diém c6 toa do (1; —2;—1)
nam trén mat cau.
Trong khong gian Oxyz, cho mit cau (S) cx% ( y —1)2 +2z* =2. Trong cac diém cho dudi day,
diém nao nam ngoai mit cau (S ) ?
A. M(L;1;1) B. N(0;1;0) C. P(1;0;1) D. Q(1;1,0)
Loi gidi
Mit cdu (S) c6 tim 1(0;1;0) va ban kinh R=+/2.
Khoang cach tir cac diém da cho téi tim mat cau:

MI=v2=R;: NI=0<R, PI=y3>R, QI =1<R.

Do d6 diém P niam ngoai mit cau.
Trong khong gian Oxyz, cho mit cau (S):x*+y’ +2z° —4x—2y+2z-3=0 va mot diem

M (4; 2; —2) . Ménh dé nao sau day diing?

A.Diém M 1a tdm cua mit cau (S) B. biém M nam trén mit cau (S)
C.Piém M nam trong mat cau (S) D. Piém M nim ngoai mit cau (S)
Loi gidi
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Mit cau (S) c6 tam I(2;1;—1) va ban kinh R=3.

Khi d6 IM =\/(4—2)2 +(2-1) +(-2+1) =6 <R.
Vay diém M nam trong mit cau (S ) .

Cau 29: Phuong trinh nio sau day 1a phuong trinh clia mat cau?

A (x=1) +(y-3) +(z+2) =3. B. (x—1) +(y-3) +(z+2) =-3.
C. (x-1)+(y-3)+(z+2)=9. D. (x—1)+(y—3)+(z+2)=-9.
Loi gidgi

Do phuong trinh mit cau c6 dang (x — a)2 + (y — b)z + (z — c)2 = R? nén vé phai cta phuong trinh
la R*>0

Cau 30: Diéu kién dé phuong trinh x* +y* +z* — 2ax —2by — 2cz +d = 0 1a phwong trinh mit cau?

A. a+b+c—-d>0. B. 2 +b*+c*+d>0.
C.a’+b*+c*-d>0. D.a*+b*+c*—d>0.
Loi gidi

DPé phuong trinh x*+y*+z° —2ax—2by—2cz+d=0 1a phuong trinh mit cau thi
a’+b*+c’—d>0

Céu 31: Trong cac phuong trinh sau, phuong trinh nao khong phai 1a phuong trinh ctia mit cau?

A X +yP+27 =1, B. x* +y* +2° +2x+2y—4z+11=0.
C. X’ +y*+2° +2x+4y—4z-21=0. D. 2x% +2y* +22° +4x+4y-8z-10=0.
Loi gidai

Xét phuong trinh x* +y* +2z° +2x+2y—4z+11=0

Co a:i:—l; b:i:—l; c=;j=2; d=11

Tacod a’ +b* +c* —d =(_1)2 +(_1)2 +22-11=-5<0
Nén phuong trinh x* + y2 +20 4+ 2%+ 2y —4z+11=0 khong la phuong trinh mdt cau.

Céu 32: Trong khong gian Oxyz , dap 4n nao dudi day la phuong trinh mét cau?

A X +y +22+2x-22z-7=0. B. x’+y°—z"+2x-2z-7=0.
C. X"+ +2°+2xy-2yz-7=0. D. x* =y’ —z"+2x-2z-7=0.
Loi giai

Taco X’ +y° +2°+2x-2z-7=0x"+y" +2° =2.(-1)x-2.0.y-2.1z-7=0.
=>a=-1,b=0,c=1,d=-7.

— TAm mat ciu 1(—1;0;1) ban kinh R=Na*+b*+c* —d :\/(—1)2+O2 +1°+7=3.

Suy ra dap 4n A 1a phuong trinh mat cau.
Pap an B, C, Dkhong 1a phuong trinh mit cau vi khéng ¢ dang tong quat ctia phuong trinh mit

cau x° + y* +z° —2ax—-2by —2cz+d =0.
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Cau 33:

Cau 34:

Cau 35:

Cau 36:

CHUYEN DE V — HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz , phuong trinh cta mit cau c6 tam (1;— 2;— 3) va tiép xtic v6i mat

phing (Oyz) la

A. (x—l)2 +(y+

y 3)°
C. (x—l)2 +(y

2) +(
2) 3)°

+2)"+(

z+
z+

9 B

4. D.
Loi giai

Ta c6 phuong trinh mit phing (Oyz) la x=0.

Do d6 ban kinh mét caula R=d (1;(0yz)) =1.

Vay phuong trinh mit cau 1a (x—l)2 +(y+ 2)2 +(z+ 3)2 =1.

Trong khong gian Oxyz , viét phuong trinh mét cau c6 tam / (2;1; m— l) , tiép xtic voi miat phang

(Oxy) biét mat cau co dién tich bang 167 .

R (x=2) +(y=1)" +(z-3)" =16 . (x+2)" +(y+1) +(z+3) =16
(x=2) +(y=1) +(z+1) =16 (x+2) +(p 1) +(z-1) =16
. (x=2) +(y=1) +(z-2)' =4 ; (x+2) +(y+1) +(z+3) =4
= _(x—2)2+(y—1)2+(z+2)2 =4 . _(x+2)2+(y+1)2+(z—1)2 =4
Loi giai
Ta c6 dién tich mit ciu: S=47R> =167 < R=2
Do mit cau (S) tiép xtc véi (Oxy) nén ta co d(];(Oxy)):R2>|m—1|:2:{m 31
m=

Vay c6 hai mat cau thoa man yéu cau dé bai la:
(x=2) +(y—1) +(z-2) =4
(x=2) +(y—1) +(z+2) =4

Trong khong gian Oxyz , c6 tat ca bao nhiéu gid nguyén cia m dé

X +y 4z +2(m+2)x—2(m—1)z+3m2 —5=0 1a phuong trinh mdt mat cau?

A. 4. B. 6. C.s. D.7.
Loi giai

Phuong trinh di cho 13 phuong trinh mit cu khi va chi khi

(m+2) +(m=1)" =3m*+5>0

Sm'-2m-10<0

<:>—1—\/ﬁ<m<1+\/ﬁ

Theobaira meZ =>m= {—2; -1;0;1; 2;3;4} = ¢6 7 gia tri cuia m nguyén thoa man bai toan.

Trong khong gian Oxyz co tat ca bao nhiéu gia tri nguyén m dé phuong trinh
x>+’ +2° +4mx +2my —2mz +9m* — 28 = 0 1a phuong trinh mit cau?

A 7. B. 8. C.9. D. 6.
Loi giai
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Cau 37:

Cau 38:

Cau 39:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Phuong trinh di cho 1 phuong trinh mét cau khi va chi khi
(2m)” +(m)’ +(m)" —9m* +28>0
< -3m*+28<0
= —\/2—78 <m< \/2—78

3 3
Do m nguyénnén me{-3;-2;-1;0;1;2;3}.
Vay c¢6 7 gid tri ciia m thoa man yéu cu bai toan.
Trong khong gian Oxyz , tim gia tri dwong ciia m sao cho mit phang (Oxy) tiép xuc v4i mat
cau (96—3)2 +y? +(z—2)2 =m’+1?
A.m=5. B. m=4/3. C.m=3. D. m=+/5
Loi giai

Mit cau (S): (x—3)2 +y° —i—(z—2)2 =m’+1 c6 tam /(3;0;2), bankinh R = m
(S) tiép xtic véi (Oxy) < d(1,(Oxy))=R

<:>2=\/m2+1<:>m2=3<:>m:\/§.

Cho phuong trinh x? + y* + z% —4x +2my +3m* —2m =0 véi m 1a tham s6. Tinh tong tat ca cac
gi4 tri nguyén cta m dé phuong trinh da cho 1a phuong trinh mat cau.
A. 0. B. 1. C.2. D. 3.
Loi giai
Gid str x> + % + 2% —4x+2my +3m* —2m =0 1a phuong trinh mit cau.

Khi d6 tim mit ciu 1a 7(2;—m;0), va ban kinh R = \/4+m2 —(3m* —2m) = J=2m® +2m+ 4.
véi diéu kign—2m’ +2m+4>0< me(-1;2).
Do meZ = me{0;1}.
Vay tong tit ca cac gia tri nguyén ctia m bang 1.
Vé6i gia tri nao cia m thi mit phang (P):Zx—y+z—5:0 tiép xuc v6i mat cau
(S) X+ yt+ 2’ —2111x+2(2—m)y—4mz+5m2 +1=07?
A. m=-3. B. m=1hodac m=-3.C. m=1. D. m=-1 hodac m=3.
Loi giai
Tacdé a=mb=m—-2;c=2m;d=5m>+1. Tam I(m,m—2,2m)
Phuong trinh di cho 13 phuong trinh mit cau khi va chi khi
R*=m’ +(m—2)2 +4m® —5m* —1=m>-4m+3>0
< m<1hoicm>3 (P) tiép xuc (S) khi:
3m-3
d(I,P)=u=R= m* —4m+3

J6

& m’+2m—-3=0< m=-3 hoicm >3 (loai)
Vay m=-3

Page 9

Swu tam va bién soan



Cau 40:

Cau 41:

Cau 42:

Cau 43:

CHUYEN DE V — HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian voi hé toa d0 Oxyz, trong cac mit cau dudi ddy, mit cau nao co ban kinh
R=27?

A (8):xX*+y +2" —4x+2y+2z-3=0 B. (S):x*+ )" +2° —4x+2y+2z-10=0
C.(8):x*+y +2° —4x+2y+2z+2=0 D. (8):x*+)y* +2° —4x+2y+2z+5=0
Loi giai

Ta c6 mit cau (S):x2 +y* +2° —2ax—2by—2cz+d =0 c6 ban kinh 1a sz/a2 +b+c*—d

a=2
(s . Jb=-1 2,72, 2
Trong dap an C ta co: 1:R:\/a +b+cP—d =J4=2.
c=—
d=2

Viét phuong trinh mét cau (S ) cotam [ (—2; -3; —4) va tiép xtic véi truc Ox .

2

A (x=2) +(x=3) +(x—4 (x—2) +(x-3) +(x-4) =25.

xX— ) 5. B.
C. (x+2)2 +(x+3)2 +(x+4)2 5. D. (x+2)2 +(x+3)2 +(x+4)2 =25.
Loi gidi
R=d(L;0x)=1/(-3) +(~4) =5.
Phuong trinh mit cau (S) 1a (x+2) +(x+3) +(x+4) =25.

Viét phuong trinh mit ciu (S) cO tam A(—3;1;4) va tiép xuc voi duong thing

A:x+1=y—2=z+3

2 1 -1
A (x=3) +(y+1) +(z+4) =30 B. (x-3) +(y+1) +(z+4) =30
C. (x+3) +(y-1) +(z-4) =+30. D. (x+3) +(y—1) +(2-4) =30.

Loi giai

Puong thing A di qua M (—1; 2; —3) va nhin L_t: = (2; 1; —1) lam mot vecto chi phuong.

[49:]

—

R=d(A;A)= =/30.

u

Phuong trinh mit cau (S) la (x + 3)2 + (y —1)2 +(z —4)2 =30.
Trong khong gian Oxyz, cho mit cdu (S) c6 tdm 7(0;—21) va mat phang
(P) :x+2y—2z+3=0. Biét mit phing (P) cit mat cau (S) theo giao tuyén 1a mot duong tron

¢6 ban kinh bing /2 .Viét phuong trinh mit ciu (S).

A (S):x? +(y+2) +(z+1) =3. B. (8):x?+(y+2) +(z+1)" =1.
C. (8):x* +(y+2) +(z-1)" =3. D. (8):x*+(y+2) +(z+1) =2.
Loi giai
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Cau 44:

Cau 45:

Cau 46:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Jo+2.(-2)-2.1+3 |

Taco h=d(1,(P)
(7)) 1422 +(-2)

Goi (C) 1a dudng tron giao tuyén c6 ban kinh r =+/2.

Ma R*=r+h*=3=>R=+3.

Do dé mat cau tam I(O; —2;1) va ban kinh R = \/g

Phuong trinh mét cau (S):x” +(y + 2)2 +(z— 1)2 =3

Trong khong gian Oxyz, cho mit cau (S ) cO tam [ (1;2;3) va miat phing
(P):2x+y+2z+2=0.Biét mit phang (P) cit mit ciu (S) theo giao tuyén la mot dudng tron

¢6 chu vi bang 67 . Viét phuong trinh ctia mit cau (S ) .

A (S):(x=1) +(y+2) +(2-3) =25. B. (8):(x+1)" +(y-2) +(z-3)" =25.

C. (8):(x=1) +(y-2) +(z-3)" =25. D. (8):(x+1) +(y+2) +(z+3)" =25.
Loi giai

Taco h=d(1:(P)) = 2.1+2+2.3+2| 4

N2+ +2°

Goi (C) 1a dudng tron giao tuyén c6 ban kinh r do d6 27r =67 = r =3.
Goi R 1abankinh cau, suyra R*=h>+r’ =4’ +3" =25 < R=5.

Vay phuong trinh mit cau la: (S): (x—l)2 +(y—2)2 +(z—3)2 =25.

Cho mit cau (S) di qua 4(0;8;0), B(4;6;2),C(0;12;4) va ¢ tam I (a;b;c) thudc mit phang
(Oyz).Tinh a+b+c="?
A. 5. B. 7. C.0. D. 12.

Loi giai
Do tam / thudc mit phang (Oyz) nén a=0= I(O;b;c)
Mit cau di qua 4;B;C nén I4=IB=1IC
14*> = IB? (b-8 +c’ =4 +(b—4) +(c-2) b=7
= = =
14> = IC? (b—8) +c* =(b—12)* +(c—4) c=35
Suyra a+b+c=0+7+5=12.
Cho 3 diém A(2;0;1), B(1;0;0),C(1;1;1) va mit phing (P) X+ y+z-2=0.Mit cdu di qua 3
diém 4,B,C va c6 tm thudc mat phang (P) c6 ban kinh bang?
Al B.2. C.3. D. 2.
Loi giai
Goi I(x;y;z) la tam mat cu di qua 3 diém A,B,C
I4* = IB’

©MA=B=IC<{" ~ "
147 =1IC
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CHUYEN DE V — HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

- (x—2)2+y2+(z—1)2:()c—1)2+y2+zz<:> X+z=2
x=2) +y +-1) ==+ -1’ +(z-1)° x—y=1

Do tam I(x;y;z) thudc mit phang (P) nén: x+y+z-2=0

Ta c6 hé phuong trinh
xX+z=2 x=1
x—y=1 <<qy=0

xX+y+z-2=0 z=1
Vay I(1;0;1) va R* =14 =1= R =1.

CAu 47: Cho cac diém A(1;3;1);B(3;2;2). Viét phuong trinh mat cau di qua hai diém A4,B va tam thudc

truc Oz
A X +y +(z-3) =14. B. X’ + )y +(z+3)* =9.
C.x*+y’ +(z-3)" =9. D. X+ +(z+3)2 =14,

Loi giai
Do tam I thudc truc Oz nén I (0;0;z)
A =1 +3 +(z-1)
IB>=3"+2"+(z-2)
Do mit cau di qua 2 diém A,B nén IA =IB
= I4° = IB’
SP+3+(z-1)"=3+2"+(z-2)
& 2z=62z=3
= 1(0;0;3);R* = 14> =14
Viy phuong trinh mit ciu can tim la:
X+ +(z=-3) =14

Ciu 48: Cho cac diém A(0;1;3) va B(2;2;1) va duong thang d : x;l =2 _12 == _23 . Ban kinh mat cau
di qua hai diém A,B va tim thuoc duong thang d bang?
21
A.l. B. 2. C.3. Q.£.
2 2
Loi giai
d:x—l :y—2 :z—3
2 -1 -2
x=1+2t

Phuong trinh tham s6 cua d:{ y =2 —1¢

z=3-2¢
Goi I 1a tAm cua mit cau, do I thudc d nén I (142t; 2 - t; 3 - 2t)
Taco: IA> =(1+2t) +(2—t—1)> +(3-2t-3)" =9t> + 2t +2
B> =(1+2t-2+(2-t-2)+(3-2t—-1)> =9t —4t+5
Do mit cau di qua 2 diém A.B nén IA =B
= IA*> = IB?
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Cau 49:

Cau 50:

Cau 51:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

=92 +2t+2=9—4t+5

1
St=—
2

=1 2;3;2 ;R2=IA2=2:>R=@
2 4 2

Mot vé tinh quay quanh Trai Dat v6i do cao so voi miat dat 1a 18900 km. Ta xét trong khong
gian Oxyz véitam O 1a tim Trai Dat, 1 don vi dai trong khong gian Oxyz twong g voi 6300
km trén thyc té. Biét ban kinh Trai D4t khoang 6300 km. Phuong trinh biéu dién quy dao chuyén
dong cua vé tinh do 1a
A X*+y' +2°=4. B.xX*+y°+z°=16. C.xX’+y"+z°=2. D.x’+y +z°=5.
Loi giai
Khoéng cach tir tim Trai Dat dén vé tinh 1a 18900+ 6300 = 25200 tuong Ung bang 4 don vi.
Ta thay quy dao chuyén dong ctia vé tinh quanh Trai Pat 1a mot mat cau c6 tam 1a tim Trai DAt
cé toa do la O(0;0;0) va ban kinh R=4.
Do d6 phuong trinh mit cau 1a: x> + % + 2> =16.
Mot may Rada co tim hoat dong véi ban kinh téi da 1420 km. Ta xét trong khong gian Oxyz
v6i tam O 1a vi tri may Rada, 1 don vi dai trong khong gian Oxyz tuong Gng vai 10 km trén
thuc té. Hoi trong khong gian Oxyz trén, vat thé co toa do tuong tng voi dap an nao dudi day
s& bi Rada phat hi¢n?
A. M (1;0;2). B. N(2-1L1). C. P(L142). D. 0(3;0;0).
Loi giai
Ta thiy quy dao ciia Rada 1a mot khoi cau giéi han boi mit cau (S) c6 tdm 1a vi tri may Rada
c6 toa do 1a O(0;0;0) va ban kinh R=2.
Do d6 ta c6 phuong trinh mit cau (§):x* +y* +2° =4.
Vat thé bat dau bi phat hi¢n khi n6 nam trong hodc trén mat cu (S ) .
Trong 4 dép an trén ta thay c6 dap an C thoa méin phuong trinh mit cau (S ) cac dép an con lai
déu ndm ngoai ().
Trong khong gian Oxyz (don vi cua céc tryc toa do 1a kilomet), mét tram thu phat song dién
thoai di dong c6 dau thu phat dugc dat tai diém I (—6;—1;4). Cho biét ban kinh phu séng cua
tram la 2 km . Nguoi st dung dién thoai ding & diém nao sau day thi sir dung dugc dich vu cua
tram noi trén?
A. A(—4;0;2) B. B(-5;-2;5). C. C(-6;2;2) D. D(0;-1;4)
Loi gidi
Tacd IA=3>2IB=~/3<2,IC=/13>2,ID=6>2,

Vay nguoi dung tai diém B nam trong mat cAu nén s& st dung duoc dich vu cua tram thu phat
song dién thoai di dong.
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Cau 52:

Cau 53:

Cau 54:

Cau 55:

CHUYEN DE V — HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz (don vi cua cic truc toa do la kilomet), mot tram thu phéat song dién
thoai di dong c6 dau thu phat dugc dit tai diém I(—6;-1;4). Cho biét ban kinh phi song cua
tram 1a 2 km . Nguoi st dung dién thoai dung ¢ diém nao sau day thi khong sur dung dugc dich
vu cda tram noi trén?
A. A(-5;0;3) B. B(-5;-2;5). C. C(-6;2;2) D. D(-7;-2;3)

Loi gidi
Taco IA=+3<2;IB=~/3<2,IC=13>2,ID=3<2.
Vay nguoi dung tai diém C nam ngoai mat cau nén s€ khong st dung dugc dich vu cta tram thu
phat song dién thoai di dong.
Trong khong gian Oxyz , mot thiét bj phat song dat tai vi tri A (3 ;0; 0) . Viing phu song cia thiét
bi ¢ ban kinh bang 5. Hoi vi tri ciia diém nao sau day khong thudc ving phu song cua thiét bi
noi trén?
A. M(5;0;0). B. N(3;2;-1). C. P(-1;3;1). D. Q(0;-2;0).

Loi gidi
Tacd AM =2 <R nén diém M thudc vung phu song.
Taco AN = \/g <R nén diém N thudc ving pha song.
Tacd AP = \/% >R nén diém P khong thudc ving phu song.
Taco AQ= \/E <R nén diém Q thudc ving phi séng.
Trong khong gian v6i hé toa d6 Oxyz (don vi trén mdi tryc 1a kilomét), ngudi ta dat mot tram
thu phat song dién thoai dugc dat ¢ vi tri A(—1;2; —3) . Biét réng tram thu phat song duoc thiét
ké voi ban kinh 1a 4 km, viét phuong trinh mét cAu mo ta ranh giéi bén ngoai cua ving pha song
trong khong gian?

A (x=1) +(y-2) +(2-3) =16 (x+1) +(y=2) +(z+3) =4

B.
C. (x+1) +(y=2) +(+3 =16 D (x-1) #(r+2) +(=-3) =4

Loi giai
Phuong trinh mat cdu mo ta ranh gidi bén ngoai ciia ving phu song trong khong gian 1a:
(x+1) +(y=2) +(z+3) =16

Trong khong gian hé truc toa 46 Oxyz (don vi trén mdi truc 1a kilomét), dai kiém soat khong luu

san bay Cam Ranh — Khanh Hoa ¢ vi tri 0(0; 0; O) va dugc thiét ké phat hién may bay ¢ khoang

cach t6i da 600km . Mot may bay cuia hang Viét Nam Airlines dang ¢ vi tri 4, chuyén dong theo
x =-1000+100¢

dudng thang d c6 phuong trinh { 3 = —200 + 80¢ (teR) va hudng vé dai kiém soat khong luu
z=10

(nhu hinh v&). Khoang cach giira vi tri sém nhat ma may bay xuat hién trén man hinh ra da va vi

tri ma may bay bay ra khoi man hinh ra da gan nhét v6i dap an nao sau day?
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Cau 56:

Cau 57:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

A. 751. B. 750. C. 749. D. 748.
Loi giai
Ta c6: Phuong trinh mit ciu ranh gidi bén ngoai ving phat séng cua dai kiém soat khong luu
trong khong gian 1a (S) :xX*+ y + 27 =360000.
Toa do vi tri sém nhat ma may bay xuat hién trén man hinh ra da va toa d vi tri ma may bay bay
ra khoi man hinh ra da la giao diém cua duong thang d va mit cau (5).
Ttr phuong trinh dudng thang d va mit cau (S)ta co:
(~1000 +100¢)” +(~200+80¢) +10* = 360000
& 164* —2320t + 6801=0

o 1160—-~/230236
4

16
=
t_1160+\/230236

164
+) t=4,15 suy ra B(-585;132;10)

+) £=10 suy ra C(0; 600; 10)

~ 4,15

~10

Khi d6, BC =(585;468;0)=> BC~749,17 .

Trong khong gian hé truc toa d6 Oxyz (don vi trén mdi tryc 1a kilomét) mot tram phat song dién

thoai ciia nha mang Viettel dugc dat ¢ vi tri / (—1;2;3) va duoc thiét ké ban kinh phu séng 1a

5000m . Phuong trinh mat ciu biéu dién ranh gi¢i ving phu séng la:

A. (x+1) +(y—2)" +(z-3)" =25. B. (x—1)" +(y-2) +(z-3)" =25.

C. (x+1) +(y=2)" +(2-3)" =25.000.000.  D. (x—1)"+(y—2)"+(z-3)" =25.000.000.
Loi giai

Tam mit cau c6 toa do 7(-1;2;3)

Ban kinh mat cdu R = SOOO(m) = S(km) .

Vay phuong trinh mit ciu mé ta ving phtl sdng ciia tram phat song la:

(x+1)" +(y-2) +(z-3)" =25.

Trong khong gian hé truc toa d6 Oxyz (don vi trén mdi truc 1a kildmét) mot tram phat song rada

cua Nga duoc dit trén ban déo Crimea ¢ vi tri 1(2;-1;,-3) va duoc thiét ké phat hién méy bay

cua dich & khoang cach t6i da 500km . Piém nao sau ddy nam trong ving phu song ctia rada?
A. N(SOO; 200;100). B. P(-300;250;400).
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Cau 58:

Cau 59:

CHUYEN DE V — HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

C. M (200;-100;-230). D. 0(120;-200;-500).
Loi giai

Vi ving phat séng cia rada 1a mot mit cau c6 tim (2;-1;—3) va ban kinh R =500.

Ta co: IN =/(500—2)" +(200+1)’ +(100+3)’ = 546,8 > 500

Vi IN > R nén diém N nam ngoai mat cau. Vay diém N nam ngoai vung phu séng cla tram
rada nay.

Ta co: IP = J(=300-2)" +(250+1)’ +(400+3)’ ~562,7 > 500

Vi IP > R nén di€m P nam ngoai mat cau. Vay diém P nam ngoai vung phu séng cua tram rada
nay.

“Ta co: IM =1)(200-2)" +(=100+1)’ +(-230+3)’ ~317,1<500

Vi IM <R nén diém M nam trong mit cau. Vay diém M nim trong ving phi song cua tram
rada nay.

Ta co: 10 = (1202 +(~200+1)" +(=500+3)" ~548,2 > 500

Vi IQ > R nén diém O nam ngoai mit cau. Vay diém Onim ngoai ving phi séng cia tram
rada nay.

Trong khong gian Oxyz (don vi do 1a km), bon chiéc may bay & bén hudng khac nhau khi vira
bay vao viing phu song ctia mot chiée ra da thi trén ra da ngay lap tirc bao tin hiéu phat hién muc
tiéu. Tai thoi di€m ra da phat hién muc ti€u thi 4 chiéc may bay & vi tri c6 toa do lan luot 1a
A(30;25;33), B(14;1;49),C(40;-29;1), D(0;31;41) . Phuong trinh mdt cau (S) biéu dién ranh giéi

vung phu song cua ra da trong khong gian la

A X+ +2° =2y -22-3598=0. B. X+’ +2°-2y-22z+2498=0.
C. x> +(y—-1) +(z-1)" =60". D. x> +(y—1) +(z-1)" =50%.
Loi giai

Goi phuong trinh mat cau (S) 6 dang x*+)°+z°—2ax-2by—2cz+d =0 véi
a’+b>+c*—d >0.Do (S) di qua bbn diém 4, B, C, D nén ta c6 hé phuong trinh:

30° +25° +33° —60a—50b—66¢+d =0 (604 —50b—66¢+d = 2614 (0 =0

14° +1° +49° —28a—2b—98c+d =0 —28a—-2b—-98c+d =-2598 b=1

5 ) 5 f—g =
40° +(-29) +1°—80a+58b—2c+d =0  |—80a+58b—2c+d =-2442 c=1

Suy ra mt cau (S) c6 tim 7(0;1;1) va R= \/O2 +17 +17 = (=2498) =50

Vay mit cu () c6 phuong trinh 1a x* +(» —1)2 + (z—l)2 =50’

hay x* +y° +2° -2y -22-2498=0.

Trong khong gian Oxyz (don vi do 13 cm), mit san nha da ning thudc mit phang Oxy . Mot qua
cau bang nhya nam trén mat san nha da ning va c6 tam 1(12;20;50) . Khi d6, mit ngoai ctia qua

cdu nhya () c6 phuong trinh 1a
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Cau 60:

Cau 61:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
A ( +(z-50)" =122
C.

(

x— B. (x+12) +(y+20) +(z+50)" =127,
x— +(2-50)" =202 D. (x—
Loi giai
Do quéa cau nam trén mat san nha da ning nén mat ngodi ctia qua cau tiép xuc voi mat phang

12)° +(y-20)" +(z-50) =50%.

Oxy
Ta c6: d(1,(Oxy))=R=50

Viy mit ngodi cia qud cau (S) c6 phuong trinh 1a(x — 12)2 +(y- 20)2 +(z- 50)2 =50’

Trong khong gian véi hé toa d6 Oxyz (don vi trén mdi truc 1a km), mot ngon hai dang dugc dit

& vi tri 7(1;5;5) nhu hinh v&. Ngon hai dang dugc thiét ké voi ban kinh phi sang 125 km.

(Neudn:htips:/shuttersiock.com)

Mot nguoi di bién di chuyén theo duong théng tur vi tri 1(1;5;5) dén vitri A(7;14;11) Diém nao
sau ddy ma ngudi di bién di qua va van thudc ving phu sang ctia ngon hai dang?
A. M((3;8;7). B. N(0;4;8). C. P(7;3,0). D. O(7;11;3).
Loi giai
Phuong trinh mat cau dé mo ta ranh giGi bén ngoai cua ving phu sang trong khong gian la:

(x=D>+(y=57+(z-57=25

Taco IM(2:3;2); I4=(6:9:6) = 3IM va IM =~/G—1) +(8-5)> +(7-5)* =+/17 <5 nén diém
M nam trong mit cau. Vay nguoi di bién di qua diém M ma van thudc ving phu sang.

Trong khong gian vdi hé toa do Oxyz (don vi trén mdi truc toa do 1a km), mot may bay dang &
vitri A(3;-2;1) vasg ha canh ¢ vitri B(2;—5;0) trén duong bang. C6 mot dam may dugc mod

phong boi mit phing (P) tiép xtic véi mit cau (S):(x—2)2+(y+1)2+(z+1)2 =16 tai

(%;—é;gj. Tinh d6 cao clia may bay khi di xuyén qua ddm may dé ha canh (Gia s mat
dét ¢ vi tri my bay dang bay duoc coi la mit phing mét phang (Oxy))
A. 3 km. B. 4 km. C. 1 km. D. 2 km.
5 5 5 5
Loi giai
Mit cau (S) cotam 7(2;-1;-1); IM :(—g;—%;%j = —2(1;2;—2) )

Vi (P) tiép xtic véi () tai M nén cé vecto phap tuyén 1a n= (1;2;-2).
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CHUYEN DE V — HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

25

Phuong trinh mét phing (P) 1a x—%+2(y+ 5

j—2[z—%}zo hay (P):x+2y—2z+6=0
Gid sir diém C(a;b;c) 1a vi tri ma mdy bay xuyén qua ddm may d¢ ha canh, suy ra C € (P) va
ba diém A4,B,C thing hang, C nim giita 4 va B.
Do d6 AC =kAB véi k>0.
Ta co: A—C":(a—3;b+2;c—1),ﬁ:(—1;—3;—1).

a-3=—k a=3-k
AC=kAB = b+2=-3k < {b=-2-3k= C(3-k;-2-3k;1-k).

c—1=-k c=1-k
Ce(P):>3—k+2(—2—3k)—2(1—k)+6z0:k:%.

Suy ra C(E;—Q;g j
5 5°5

. 2
Vay tai vi tri C, d cao cua may bay la g km.
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| CHUONG |

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: PHUONG TRiINH MAT CAU

@ HE THONG BAI TAP CAU HOI 4 MENH PE TRA LOI PUNG/SAL

PHAN II: CAu tric nghi¢ém diing sai. Thi sinh tri 16i cAu héi. Trong mdi y a), b), c), d) & méi ciu, thi

Cau 1:

Cau 2:

sinh chon ding hoac sai.

Trong khong gian véi hé toa dd Oxyz cho mit cau (S) c6 phuong trinh
(x+2)2 +(y—1)2 +2° =4,

a) Puong kinh mat ciu bang 8.

b) Mit cau () di qua diém 4(-1;3;0).

¢) Khodng cach tir tim mit cau dén mit phang (Oyz) bang 2.

d) Mit phang (P) c6 phuong trinh x+2y—2z-2=0 tiép xtc véi mit cau ().

Trong khong gian véi h¢ truc toa d§ Oxyz (don vi trén mdi truc 1a mét), mot ngon hai dang duogc
datovitri (10; 20; 30) v6i1 ban kinh phu sang 1a 3 km.

a) Phuong trinh mit ciu mo ta ranh giéi bén ngoai cta ving phu sang trén bién cua hai dang 1a
(x=10)" +(y—-20)" +(2-30)" =3000°.

b) Nguoi di bién 6 vi tri A(50;20; 0) nhin thiy dugc anh sang ctia ngon hai ding.

c) Ngudi di bién ¢ vi tri B(4030; 50; 40) nhin thiy dugc 4nh sang cta ngon hai ding.

d) Néu hai ngudi di bién c6 thé nhin thiy 4nh sang ctia ngon hai dang thi khoang cach giira hai
nguoi d6 khong qua 6 km.

Trong khong gian véi hé toa d6 Oxyz , cho hai diém A (3; I; 2) ,B (1; 0;3) . Mit cau (S ) co tam [
thudc truc Ox va di qua hai diém A4,B .

a) Toa do tam 7 ctia mat cAu (S)C(') dang I(a;O; O)) .

b) Béan kinh ciia mat cau (S)la R=9.

¢) Mit cau (S) c6 phuong trinh 1a :(x—l)2 +y°+2°=9.

d) Biém M (x; y;z) thuéc mat phang (Oyz) sao cho P=MA* + MB* + MI* dat gia tri nho nhat.
Khi d6 gi tri biéu thtc T =x+ y+z=2.

Page 109

Swu tam va bién soan



Cau 4:

Ciu 5:

Cau 6:

Cau7:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khéng gian hé truc toa dd Oxyz (don vi trén mdi tryc 13 kilomét), dai kiém soat khong luu

cua mot san bay & vi tri O(O; O;O) va duoc thiét

ké phat hién may bay & khoang cach t6i da

600km . Mot may bay dang chuyén dong véi van

tbc 900km / h theo dudng thing d c6 phuong
x=-1000+100¢

trinh < » =-300+80¢ (<€ R) va huéng vé dai
z=1004/11

kiém soat khong luu (nhu hinh v&).

a) Ranh gi6i ving phat song bén ngoai ciia dai kiém soat khong luu trong khong gian 1a mit cau

¢6 ban kinh bang 300 km .

b) Phuong trinh mit cau dé mo ta ranh gidi bén ngoai ving phat song cua dai kiém soat khong

luu trong khong gian 13 x* + y* +z* = 360000 .
¢) May bay dang chuyén dong theo duong thang d dén vi tri diém M (—500 100100411 ) Vi

tri nay ndm ngoai ving kiém soat khong luu cta dai kiém soat khong luu san bay.
d) Thoi gian ké tir khi dai kiém soat khong luu phat hién may bay dén khi may ra khoi ving kiém

soat khong luu 1a % gio.

Trong khong gian Oxyz, cho mat cdu (C):(x—1)" +(y+2) +2> =16.

a) Diém A(1;2;-1) ndm bén ngoai mat ciu (C).

b) Biém B(0;0;1) ndm bén trong mt cau (C).

¢) Piém C(0;2;1) ndm trén mt cau (C).

d) Véi diem D(2;1;-1), taco ID < 4.

Trong khong gian Oxyz, cho mat cau (S) : (erl)2 +(y—1)2 +(z +2)2 =9 cotam I va ban kinh

R.
a) Phuong trinh mat cau (S) cO tam I(l;—l; 2) ,ban kinh R=3.

b) Piém A (O; 2; —3) nam trong mat cau.

¢) biém | (1; 2;3) nam ngoai mit cau va khoang cach tir tim I dén diém | bang \/E .

d) Khoang cach tir tim I dén tdm mit cau (S’) Pyt (z —1)2 =3 bang /2.

Trong khong gian Oxyz, cho mit cAu (S):x* +y° +z° —2x+4y+1=0 c6 tim I va ban kinh
R.

a) Mat cau (S) 6 tm I(1;-2;0) va ban kinh R=2.

b) Ban kinh ctia mit cu (S) 1a doan IM véi diém M(l; 1;2) .

¢) Mit cau (S) co dwong kinh AB véi A(0;1;-2) va B(2;-1;,-4).

d) Mit cau (S) tiép xtic voi miat phang (P) x+y—-z-2=0.
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Cau 9:

Cau 10:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Trong khong gian Oxyz cho ba diém A(l; O;O), B(O; 2;0) va C(O; 0;3) . Khi do
a) Mat cau tim B, ban kinh R =3 c6 phuong trinh 1a x* +(y - 2)2 +z°=3.

b) Mit ciu tim A, di qua B c6 phuong trinh 1a (x—l)2 +y’+2° =5.

¢) Mit cdu nhan BC 1am duong kinh c6 phuong trinh 13 x +(y—1)2 +(z —3)2 = %
d) Mit cau tdm O va c6 ban kinh R=0G véi G 1a trong tim AABC, ¢6 phuong trinh 1a

14
Xyt =—.
4 9

Trong khong gian Oxyz (don vi trén mdi truc 12 mét), mOt ngon hai dang (xem hinh v€) dugc
dato vitri [ (25 ;30; 50) . Mit cau (S ) mo ta ranh gidi cuia vung phu sang trén bién cua hai dang,

biét rang ngon hai ding d6 duoc thiét ké v6i ban kinh phu sang R = 5km.

(Nguon:hnps:/shutterstock.com)

a) Mt cdu (S) c6 phuong trinh 1a (x—25)" +(y—30)" +(z-50)" =25.

b) Diém A(1025;30;50) ndm bén trong mit cu ().

¢) Mot nguoi di bién ¢ vi tri M (45 ;60; 50) thi c6 thé duoc chiéu sang bai anh sang ctia ngon hai
dang.

d) Mot nguoi di bién o vi tri N (5125;30;0) thi khong thé duoc chiéu sang boi anh sang cia
ngon hai dang.

Trong khong gian Oxyz cho hinh hop chit nhat OABC.O'A’B'C’ vé6i O la gbe toa do, A (2; 0; O)
. C(0;3;0), O'(0;0;4). Taco

a) Mit cau tim O, ban kinh OA c6 phuong trinh 1a x> +y* +2> =2.

b) Mit ciu tim A, di qua C c6 phwong trinh la (x—2)2 +y’+27 =13,

¢) Goi H 1a hinh chiéu vuéng goc cua O 1én (ACO’), mit cau tim O di qua H c6 phuong

trinh la x2+y2+z2 :%.

2
\ 2
d) Mit cau di qua cac dinh cta hinh hop c6 phuong trinh 1a (x — 1)2 + (y —%j + (z — 2)2 = 79 .

Page 111

Swu tam va bién soan



Cau 11:

Cau 12:

Cau 13:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

. . -1 z- .
Trong khong gian Oxyz, cho duong thang d:x:yT: z 12 va mat phang

(P) :3x+y—-z-5=0. Mit cau (S) c6 tam I thudc duong thing d va cit mit phing (P) theo

giao tuyén 1a duong tron 16n nhat ¢6 ban kinh 7 =5.
a) Mit phing (P):3x+y-z-5=0 ¢6 VTPT 7i =(3;1;-1).

b) Toa do tong quat ctia tam I 1a (t;—1+2t;—2—t).
¢) d(I,(P))=3.

d) Mit cau (S) c6 phuong trinh la (x—l)2 +(y—3)2 +(z—l)2 =25.
Trong khong gian véi hé truc toa do Oxyz (don vitrén | 25

mdi truc 1a km ), mdt tram thu phat song dién thoai di
dong (Hinh bén) dwoc dét 6 vi tri 7(2;1;—3). Tram thu
phat duoc thiét ké ban kinh phi song 1a 3km .

a) Phuong trinh mét cau mé ta ranh gi¢i bén ngoai ving
phu song trong khong gian la
(x=2)" +(y=1) +(z+3)" =9.

b) Nguoi dung dién thoai dimg & vi tri A(0;1;-2)

(Nguon:hitps://shutterstock.com)

khong str dung dugc dich vu cua tram nay.

¢) Nguoi ding dién thoai dimg o vi tri B(6;—3;—1) sir dung dwoc dich vu cua tram nay.

d) Co mot ngudi di tir vi tri 7(2;1;-3) dén vi tri B(6;-3;-1) theo mot duong thang, vi tri cudi
cung trén doan thing /B dé nguoi d6 c6 thé sir dung duoc dich vu cua tram nay 1a C(x;y;2)
véi x+y+z=-1.

Trong khong gian v&i hé truc toa &6 Oxyz (don vi trén mdi truc 1a km ), mdt ngon hai dang (Hinh

bén) duoc ddt ¢ vi tri 7(-2;1;3). Ngon hai dang dugc thiét ké ban kinh phu sang 1a Skm .

(Neuon:hups://shutterstock,.com)
a) Phuong trinh mat cau mo ta ranh gidi cua vung phu sang trén bién cia ngon hai dang la

(x+2)" +(y—1) +(z-3) =25.

b) Ngudi di bién dimg & vi tri 4(2;3;1)c6 thé nhin thiy 4nh sang tir ngon hai dang.
¢) Ngudi di bién dimg 6 vi tri B(~2;—5;6)khong thé nhin thay 4nh sdng tir ngon hai ding.
d) Mot ngudi di bién dang & vi tri C(5;3;-2). Tinh theo dudng chim bay, khoang cach ngin

nhat ngudi d6 phai di chuyén dé ¢ thé nhin thiy anh sang tir ngon hai diang 1a 73.

Page 112

Swu tam va bién soan



Cau 14:

Cau 15:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Hé théng dinh vi toan ciu (tén tiéng Anh 1a: Global Positioning System, viét tit 1a GPS) 1a mot
hé théng cho phép xac dinh chinh xac vi tri cia mot vat thé trong khong gian (Hinh minh hoa).

!'.II.I Il LI !..II.'.ItrlI\\I."..'.I_ Illn.- |.'."| _.I.IIII |Jf|l'

(Nguon: hitps:/viwikipedia.org)
Ta c6 thé mo phong co ché hoat dong cia hé théng GPS trong khong gian nhu sau: Trong cting
mot thoi diém, toa d6 ctia mot diém M trong khong gian s& dugc xac dinh bai bon vé tinh cho
trude, trén moi vé tinh c6 mot may thu tin hiéu. Bang cach so sanh su sai 1éch vé thoi gian tir luc
tin hi€éu duoc phat di véi thoi gian nhan phan hdi tin hiéu d6, mdi may thu tin hiéu xac dinh duogc
khoang cach tir vé tinh dén vi tri M can tim toa d6. Nhu vay diém M 14 giao diém ctia bén mit
cau voi tam 1an lugt 1a bén vé tinh da cho.
Ta xét vi mot vi du cu the sau: Cho bon vé tinh A (1;-1;2),B(2;1;3);C(~1;4;0); D(2;3;1) . Mot
chiéc may bay quan sy dang & vi tri M véi MA =3; MB = \/E;MC =~26;MD = J5.
a) Mit cau tim A4 di qua diém M c6 ban kinh 1a 3.
b) Phuong trinh mat cau (Sl) tam A bankinh M4 1a x* +y* +z> —2x+2y—-4z-3=0.
¢) Phuong trinh mit phing chira dudng tron giao tuyén cua hai mit cau (S,) va S(B,MB) la
X+2y+z-6=0.
d) Toa do cua may bay quan sy 1a M (x;y;z) voi x+y+z=3.
Trong khong gian véi hé toa d6 Oxyz (don vi trén mdi truc 1a km), Mot tram thu phat song dién
thoai di dong co dau thu phat dugc dat o tai vi tri 7(2;0;0) .Vung phu song cua tram ¢6 ban kinh

bang 2 km. Hai nguoi ban Mai va Nga cung sir dung dién thoai. Ban Mai dung dién thoai tai vi
tri M (2;1;1), ban Nga dung dién thoai tai vi tri N(1;2;2).

a) Phuong trinh mit cau mo ta ranh gidi ving phu song 1a: (x—2)> + y* +z° =2

b) Ban Mai c6 thé su dung dugc dich vu ctia tram phat song trén.

¢) Hai ban Mai va Nga lién lac dugc v6i nhau.

d) Tinh theo dudng chim bay, khoang cich ngan nhit dé ban Nga di chuyén tdi ving phu song
cua tram la 1(km).
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Céau 16: Mot san khiu da dugc thiét 1ap mot hé truc toa dd Oxyz (don vi trén mdi truc 1a mét ) dé dao
dién co thé sap dat anh sang va xac dinh vi tri ciia cac dién vién. Nguoi dao dién dat mot dén
chiéu sang & vi tri 7(1;2;3) tao ra mot ving sang 1a mat cau tam 7(1;2;3) ban kinh 10(m).
a) Phuong trinh mit cau mo ta ranh gi6i ving phu sang 1a (x —1)> +(y —2)* +(z —3)> =100.
b) Dién vién A dang dimng trén san khiu & vi tri 4(3;4;5) dé chuan bi biéu dién. Khi d6 dién vién
A dang dugc dén chiéu sang.
¢) Dién vién B ludn dimg yén & vi tri B(10;11;12). Dién vién A biéu dién ludn cach tim I mot
khoang bang 1(m) . Khoang cach ngan nhét giita hai dién vién A va B bang 5m .
d) Dién vién A biéu dién luén cach tdm I mot khoang bang 1(m), con dién vién C c6 nhiém vu
di chuyén xung quanh ria ctia viing chiéu sang. Tong khoang cach tir B dén A va C c6 gia tri 16n
nhat 13 11(m).
Cau 17: Trong khong gian Oxyz, cho duong thing A: x_+12 = % =z _13 va mat cau (S):
X+ +2-2x—4y+62-67=0.
a) Mt cau (S)c6 thm I =(1;2;—3)va ban kinh.
5 ’ N A A \ M M 28
b) Khoang cach tir tam / dén duong thang Abang 3
¢) Puong thing A cit mit ciu (S) tai hai diém phén biét.
N IR o . . 1143
d) Duong thang A cat mat cau (S) tai hai diém A, B @6 dai doan thang AB = T
A A . \ 2 x=2 y z=1 . .z
CAu 18: Trong khong gian Oxyz, cho duong thing d:=—= = e va diem 7(1;-2;5).
a) Puong thiang d di qua M (2;0;1) va c6 mot véc to chi phuong 1a u= (3;6;2).
b) Goi H 14 hinh chiéu cua I trén duong thang d ta cé IH =20.
¢) Phuong trinh mit cau (S ) tam I va cit duong thang d tai hai diém A, B sao cho tam giac
IAB vuéng tai I c6 phuong trinh(S): (x —1)2 +(y+ 2)2 +(z- 5)2 =40.
x=2+t
d) Vi moi gia tri ctia tham sd m thi dudng thang d:{ y =1+mt cit mit cAu (S) tai hai diém
z=-2t
phan biét.
x=4+t
Cau 19: Trong khong gian Oxyz , cho mit ciu (S) :(x—l)2 +y?+2z2 =4 vaduong thing d 3y =—1-¢.
z=0
a) Duong thang d di qua M (4;-1;0) va c6 mt véc to chi phuong 1 u = (1;—1;1)
b) Mit cau (S) co tam 7(1;0;0); R =2
¢) Puong thing d cit mit cdu (S) tam [ cit tai hai diém phan biét
d) Toa d giao diém cuia duong thang d v6i mat cau la 4(3;0;0); B(1;2;0)
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Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khéng gian Oxyz, cho mit cau (S):(x—1)2+(y+3)*+(z—2)* =1 va duong thing

xX=2+t
Ay=1+mt.
z==2t

a) Mit cau (S) co tam I(—1;3;-2) vabankinh R =1.
b) Véi m =1 thi duong thang A cit mat ciu tai hai diém phan biét
¢) C6 hai gia tri thyc ctia tham s0 m dé duong thang A ti€p xic mat cau (S)

d) Gi4 tri cila m dé duong thing A cht mit cAu (S) tai hai diém phan biét la §< m< %

x+1 y+3 z+2
==

1(3;2;0) . Duong thing d cdt mit cau (S) tai hai diém 4, B sao cho 4B =38.

a) Phuong trinh mit phing (P)di qua /(3;2;0)va vudng goéc véi duong thing dla

x+2y+4+2z-7=0.

b) Goi H la hinh chiéu vuéng cua 7 1én d. Khi d6 H (1;-1;2).

c) Mit cau (S)cé ban kinh R =5.

Trong khong gian Oxyz, cho dudng thing d : va mit cau (S )cc') tam

2

d) Phuong trinh mit cau (S): (x—3)" +(y —2)" + 2> = 25.

Trong khong gian Oxyz, cho 4(0;0;2), B(1;1;0) va mit cau (S): x> + )’ —1—(2—1)2 :%.
a) Mt cau (S) c6 tam 7(0;0; 1).

b) Piém A4 nim trong mit cau (S).

¢) Mit cau tAm 4 va di qua B c6 ban kinh bang J6.

d) Diém M thay doi thue (S), gid tri nhd nhét cia bicu thire MA® + 2MB* bang 5.

Trong khong gian véi hé truc toa d0 Oxyz, cho mat cau cé phuong trinh
(S):x* +3° + 2> +2x—4y—6z+m—3=0 vamit phang (8):2x—y +2z—-8=0.

a) Mit phing 3 ¢ vecto phap tuyén 1a n = (2,-1;2).

b) (8):x* 4+ y* + 2z +2x—4y — 6z +m—3 =0 la phuong trinh mét cau khi va chi khi m <17

¢) Khoang cch tir tim ctia mit cau () dén (3) 1a 2.
d) C6 hai s6 thuc ctia tham sb m dé mat phing (3): 2x — y +2z—8 =0 cit () theo mot duong

tron c6 chu vi bang 8.

Trong khong gian véi hé toa d Oxyz, cho A(O; 1;1),B(1;O;—3), C(— 1;—2;—3) va mat cau (S)
c6 phuong trinh x* + y*> + 2> —2x+2z—-2=0.

a) Mt cau (§) c6 bankinh R =2.

b) Mit phing (ABC) c6 phuong trinh 2x—2y+z—1=0.

42

¢) Mt phing (A4BC) cit mit ciu (S) theo mot dudng tron c6 ban kinh bing 5
d) Diém D(a;b;c) thudc mit cau (S) sao cho thé tich tir dién ABCD 16n nhat. Khi do,

a+b+c:%.
3
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Cau 25:

Cau 26:

Cau 27:

Cau 28:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian véi hé toa dd Oxyz , cho hai duong thang:

x=1+1 x=2+v
d):yy=2+t ,t€R)va(d,):jy=1-v.,(veR).
z=-2—t z=1

a) Véc to chi phuong ctia (d,) va (d,) lan luot la: LTl(l;l;— 1), Z(l;—l; 0).
b) (d,) va (d,) 1a hai duong thang cit nhau.

J6

¢) Mit cau (S) tiép xtic voi (d,) va (d,) c6 ban kinh nho nhatla R = -

d) Phuong trinh ctia mit ciu (S) tiép xtic voi (d,), (d,) va co ban kinh nho nhét 1a:
3 ]2 , 3
y——| tz-=—.

1 2
xX——| +
[ 2] 2 2

Trong khong gian véi hé toa d0 Oxyz, cho mit phing (P):x—2y+2z—2=0 va diém

I(—1;2; —1). Biét mat cau (§) c6 tdm I va cit mit phang (P) theo giao tuyén la dudng tron
(C)co dién tich 1a 25m.

a) Ban kinh dudng tron (C) 1a r =5.

b) Khoang cach tir 7 dén mit phang (P) la 3.

¢). Tam duong tron (C) co toa do 1a H (1;3;1).

d) Phuong trinh mat cau (S) la (x + 1)2 + (y — 2)2 + (z + 1)2 =16.

Trong khong gian Oxyz , cho mat cu (S): (x —2)" +(y +1)" +(z—1)" =9.

a) Mit cdu (S) c6 tim 7(2;—1;1), bankinh R =3.

b) biém M (1,3;5) nam trong mit cau.

c) Mit phing (P):x+2y—2z+8=0 cit mit cau (S) theo giao tuyén la dudng tron c6 ban
kinh r =2.

x=1+t¢
d) Duong thang d :{y=¢  cdtmgtcau () tai hai diém 4, B. Khi do, dién tich tam giac 4B
z=3—t
la: v182
3

Trong khong gian Oxyz,cho mit cau (S) 6 tam 7(2;3;—1) cit duong thang

2 1 -2
a) Puong thang (d) ¢6 vecto chi phuong 1a U= (2,,-2).

(d):x—llzy:z+25 tai hai diém 4, B sao cho AB=16.

b) Duong thang (d) di qua diem A4(5;-3;-31).

¢) Mat phang (P) chua 7(2;3;—1) va vudng goc voi dudng thang (d) cé phuong trinh la
2x+y-2z-9=0.

d) Mt chu (S) ¢6 phuong trinh 1a (x—2)" +(y—3)" +(z+1)" = 225.
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Cau 29:

Cau 30:

Cau 31:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho diém 1(1;—2;3) va diém M (— 1;0;2) .
a) Mit cau tam I va di qua diém M c6 bankinh 1a R = IM = V3.
b) Phuong trinh mit cau tdim [ va di qua diém M c¢6 phuong trinh la
(x—1)2 +(y+2) +(z-3) =9.
¢) Phuong trinh mit phang tiép xtic voi mit ciu tai diém M 1a —2x+2y—z=0.
d) Phuong trinh mat cAu tam /, cit truc Ox tai hai diém 4 va B sao cho AB= 2\/5 la
(x+1)7 +(y—2)" +(z+3)" =16.
+1 y—-3 z-2

Trong khong gian Oxyz, cho diém 7(1;1;—2) dudng thang A xl ==

a) Diém 7 khong thudc duong thang A.

b) Khoang céch tir diém I dén dudng thing A bing 243.

¢) Phuong trinh mit cu (S)c6 tam I va cat duong thang Atai hai diém 4, B sao cho AI4B déu
¢6 ban kinh bing 26

d) Phuong trinh mit cau (§)c6 tam 7 va cit dudng thang Atai hai diém 4, B sao cho AB=6
1a:(x =1 +(y—1) +(z +2) =27.

Cho tr dién SABC, c6 SA,SB,SC d61 mot vuong goc va S4 =5,5B =2,5C = 4. Chon hé toa
d0 Oxyz nhu hinh vé.

X

a) Toa do diem A 1a (0;0;5).

b) Phuong trinh mit cau dudng kinh SC ¢6 phuong trinh x* + > +2z° =16

¢) Mit cau tim S, tiép xtic v6i miat phang (ABC ) ¢6 ban kinh bang %

2
d) Phuong trinh mit cau di qua 4 dinh cta hinh chop 1a [x — %] + (y _ 1)2 + (z — 2)2 =—.
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Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

CHUYEN DE V—HiNHHQC 12— PHUONG PHAP TOA DO TRONG KHONG GIAN
Trong khong gian Oxyz , cho ba diém A(1;2;-4), B(1;-3;1), C(2;2;3).
a) Mt cau (S, )tdm 4, bankinh R =1 ¢6 phuong trinh la(x—1)* +(y—2)* +(z-4)* =1.
b) Bén kinh ctia mit clu (S,) c6 timla 4 va di qua diém C 1a J50.

¢) Mit cau (S;) nhén 4B lam dudong kinh ¢6 phuong trinh 14

(x—l)2 +(y+lj2 +(z+§j2 _2
2 2 2
d) Ban kinh R ctia mit cau (S,) di qua ba diém 4, B,C va c6 tAm nim trén mit phing (Oxy)
1a R=+26.
Trong khong gian vdi hé toa d0 Oxyz, cho A(2;O;O),B(l;3;0), C(— 1;0;3),D(1;2;3).
a) Mt cau (§):(x—2)" +y? + 2% =25 c6 tam la diém A.
b) Mt cau (S) tam O bén kinh O4 c6 phuong trinh (§):x* + )* +2° = 4.

2 2
¢) Mit cau (S) duong kinh AC ¢6 phuong trinh (S): [x—%] _|_[y _%] I %

d) Mit cdu (S) ngoai tiép tr dién ABCD c6 banh kinh R =6.

Trong khong gian Oxyz, cho mit cau (8):x* +)° +2° —2x+4z+1=0.
a) Toa d6 tim / cua mat cau la (1,0;-2).

b) Dién tich mit cu bing 167r(dvdt) .

¢) biém 4 (1,2;3) nam trong mit cau.

d) S6 diém chung ctia dudng thang A: % == 2;12 va mit cau (S) bang 0.

Trong khong gian Oxyz, cho mit cdu (S):x? + 3> +(z—1)° =5va hai diém A4(2;—2;4),
B (—3; 3;— 1) .

a) Mat cau (S) cO tam I(O;l;—l).

b) [R—d| <2 véi d lakhoang cach ir tAm 7 mit cau (S) dén mat phang (P):x+y+1=0.
¢) Duong thing 4B khong cit mit cu (S).

d) Diém M thay d6i thudc (S), biéu thitc 2MA” +3MB’ dat gi tri nhd nhat bang 105 (Lam
tron két qua dén hang don vi).

Trong khoéng gian v6i hé truc toa d0 Oxyz, cho mit cau (S) co phuong trinh
(x=4) +(y-3) +(z+1)" =169.

a) Mit cau (S) c6 duong kinh bang 13.

b) Dién tich mat cau S, =3387.

¢) Mit cau () tiép xtic véi mit phing (P):x—2y—2z-39=0.

d) Mit cau () cit tryc Oz tai hai diém phan biét 4, B sao cho AB =24.
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Cau 37:

Cau 38:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khéng gian Oxyz (don vi trén méi truc tinh theo kilémét), mot tram thu phat song dién
thoai di dong dwoc dat o vi tri 1 (1;3;7). Tram thu phat song do duwoc thiét ké véi ban kinh phu
song la 3 km.

a) Phuong trinh mat cau (S ) dé mé td ranh gioi bén ngoai cua vung phu song trong khong gian
la (x+1) +(y+3) +(z+7) =9.

b) Néu nguoi dung dién thoai & vi tri diém A(2; 2;7) thi c6 thé sur dung dich vu cta tram thu
phat song do.

¢) Néu nguoi dung dién thoai 6 vi tri ¢6 toa dd B(5;6;7) thi khong thé sir dung dich vu cia tram
thu phat song do.

d) Tinh theo dudong chim bay, khoang céch 16n nhat dé mot nguoi ¢ vi tri c6 toa dd B (5; 6; 7) di
chuyén duoc téi ving pha song theo don vi ki-16-mét 1a 8 km .

Trong khong gian Oxyz cho mit cu (S) : (x — 1)2 + (y — 1)2 + (z — 1)2 =5.

a) Mat cau (S) c6 tam I(l;l;— 1) va ban kinh R=+/5.

b) Piém M (1;2;3) thude (S).

¢) Piém N(—1;—2;—3) nim ngoai mit cau (S).

d) Mt phang (P):3x+4y—5=0 cit mit cau () theo mot giao tuyén la dudng tron c6 dién

tich bang 484w .
25
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

| CHUONG |

BAI: PHUONG TRiINH MAT CAU
@ HE THONG BAI TAP CAU HOI 4 MENH PE TRA LOI PUNG/SAL

PHAN II: CAu tric nghi¢ém ding sai. Thi sinh tra 16i cAu héi. Trong mdi y a), b), c), d) & mdi cau, thi
sinh chon ding hoic sai.
Caul: Trong khong gian v6i hé toa dd Oxyz cho mit cdu (S) 6 phuong trinh
(x+2)2 +(y—l)2 +z°=4.
a) Puong kinh mat cau bang 8.
b) Mit cau () di qua diém 4(-1;3;0).
¢) Khodng cach tir tim mit cau dén mét phang (Oyz) bang 2.
d) Mit phing (P) c6 phuong trinh x+2y—2z-2=0 tiép xtc véi mit cau (S).
Loi giai
| a)Sai | b)Sai | obing | d)Sai |
Mit cau (S) c6 thm I(-2;1;0) va bankinh R=2.

a) Sai.
Puong kinh mit cdu bang 2R =4,
b) Sai.

Taco: I4=y/(-1+2) +(3-1) +0° =5 > R nén mit ciu (S) khong di qua diém 4.
c¢) bing.

Mit phang (Oyz) c6 phuong trinh: x=0.

Khi d6 d(I;(Oyz))=|-2|=2

d) Sai.

_|2+2.1-2.0-2] _2 o

Ta co: d([;(P)) \/12 — +(_2)2 3

nén mit phang (P) khong tiép xuc véi mit cau ().
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Cau 2:

Cau 3:

CHUYEN PE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Trong khong gian véi hé truc toa &6 Oxyz (don vi trén mdi truc 1a mét), mot ngon hai ding duoc
datovitri 1 (10; 20; 30) v6i ban kinh pht sdng 1a 3 km.

a) Phuong trinh mét cau mé ta ranh giGi bén ngoai clia ving phu sang trén bién cua hai dang 1a
(x—10)" +(»y—20)" +(z-30)" =30007.

b) Ngudi di bién ¢ vi tri A4(50;20;0) nhin thiy dugc 4nh sdng cua ngon hai ding.

c) Ngudi di bién ¢ vi tri B(4030; 50; 40) nhin thiy dugc anh sang cta ngon hai ding.

d) Néu hai nguoi di bién c6 thé nhin thdy anh sang ciia ngon hai dang thi khoang céach giita hai
nguoi do khong qua 6 km.
Loi giai
| aybing | b)Ping | Sai | d)Ping

a) Dung.
Mit cau (S) tam /(10; 20; 30), ban kinh R =3km= 3000m c6 phuong trinh
(x=10)" +(y—20)" +(z-30)" =3000
b) Dung.
Tacod IA= (40;0;-30) = 14 =40’ + 0% +30* =50m <R =3000m nén diém A ndm trong mit
ciu (S ) nén ngudi di bién & vi tri A(SO; 20; 0) nhin thiy duoc 4nh sang ciia ngon hai ding.

¢) Sai.

Ta c¢6 IB= (4020;30;10) = IB =~/4020° +30> +10° ~ 4020,12m > R=3000m nén diém B
nam ngoai mat ciu (S ) nén nguoi di bién & vi tri B(4030; 50; 40) khong nhin théy duoc anh
sang cua ngon hai dang.

d) Dung.

Vi ban kinh phu sang 1a 3 km nén dudng kinh phu sang 13 6 km nén néu hai ngudi di bién co thé
nhin thay 4nh sang ctia ngon hai dang thi hai ngudi d6 ndm trong mat cau, do d6 khoang cach
gitra hai nguoi d6 khong qua 6 km.

Trong khong gian véi hé toa d6 Oxyz , cho hai diém A(3; 1;2),B(1; 0;3) . Mit cau (S) co tam [
thudc truc Ox va di qua hai diém A4,B .

a) Toa do tam 7 ctia mat cAu (S)c() dang I(a;O; 0)).
b) Ban kinh ctia mit cau (S) la R=9.
¢) Mit cau (S) c6 phuong trinh 1a :(x—l)2 +y°+2°=9.

d) Piém M (x; y;z)thuéc mat phfmg (Oyz) sao cho P = MA* + MB* + MI* dat gia tri nho nhét.
Khi d6 gia tri biéu thirc T =x+ y+z=2.
Loi gidi
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Cau 4:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

‘ a) Ding ‘ b) Sai ‘ ¢) Pung ‘ d) Pung

a) Ping.
Vi tdm / € Ox nén toa do diém /(a;0;0)).

b) Sai.

Vi A€(S),Be(S)nén ta co:

A=IB&(3—a) +1+4=(1-a) +0+9=9-6a+d*+5=1-2a+a* +9 > a=1.
Ta co ban kinh R=IB=+9=3.

c¢) Pung.

Vi de(S),Be(S)néntacs: A=1B < (3-a) +1+4=(1-a) +0+9 = a=1.

= R=1I4=IB =3 tam 1(1;0;0)),

Ta c6 mit cu (S) c6 phuong trinh 1a :(x—1)" + y* +22 =9

d) Dung.

Goi K la diém thda man @+ﬁ+ﬁ:()®K(§;%;§j

2 2 Y Y Y Y N Y R A N Y A
P=MA+MB* +MI* =MA +MB +MI =(MK+KA) +(MK+KB) +(MK+K1)
:3.MK2+KA2+K32+K12+2MIZ(EA7+EE+E):3MKZ+KA2+KBZ+K12

Ma M e (Oyz) = MA* + MB? + MI* dat gi tri nho nhit< M 14 hinh chiéu cia K 1én mat phang
15
(Oyz)=>M| 0;=;=|. Vay T = 0+i42-2.
33 3 3
Trong khéng gian hé truc toa dd Oxyz (don vi trén mdi tryc 13 kilomét), dai kiém soat khong luu
cua mdt san bay & vi tri 0(0;0;0) va duogc thiét ké phat hién mdy bay & khoang céch i da
600km . Mot may bay dang chuyén dong véi van tbec 900 km / b theo dudng thang d c6 phuong
x=-1000+100¢
trinh {y=-300+80¢ (¢eR) va huéng vé dai kiém soat khong luu (nhu hinh v&).

ZZIOO\/ﬁ
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

a) Ranh gidi ving phat song bén ngoai ciia dai kiém soat khong luu trong khong gian 1 mit cau
¢6 ban kinh bang 300 /m .
b) Phuong trinh mat cdu dé mo ta ranh gidi bén ngoai viing phat séng ctia dai kiém soat khong
luu trong khong gian 1a x° + y* +z° = 360000 .
¢) Méy bay dang chuyén dong theo duong thang d dén vi tri diém M (—SOO ;100100411 ) Vi
tri ndy nam ngoai ving kiém soat khong luu cua dai kiém soat khong luu san bay.
d) Thoi gian ké tir khi dai kiém soat khong luu phat hién may bay dén khi may ra khoi ving kiém
soat khong luu 1a % gio.
Loi giai
| a)Sai | b)Ping | obing | d)Sai |

a) Sai.
Vi dai kiém soat khong luu ctia mot san bay & vi tri O(0;0;0) va duoc thiét ké phat hién may

bay ¢ khoang cach toi da 600km nén ranh giGi ving phat song ctia dai kiém soat khong luu trong
khong gian 14 mit cau c6 ban kinh bang 600 km .

b) Diing.

Ranh gi6i ving phat song cua dai kiém soat khong luu trong khong gian 1a mit cAu tim
0(0;0,0) c6 ban kinh bang R =600 c6 phuong trinh 1a: x* +y* +z* = 360000

c¢) bing.

Tacé OM = \/(—500)2 +(100)’ +(100\/ﬁ)2 ~608>600=R.

Vay, tai vi tri diém M (—500;100;100\/ﬁ ) may bay ndm ngoai ving kiém soat khéng khong

luu cia dai kiém soat khong luu san bay.
d) Sai.

x =—1000+100¢
Thay d:{y=-300+80¢ (7eR) vao phuong trinh mit cdux’ + y* +z* = 360000, ta co:

z=10011

(100:-1000)" +(80¢~300)° +(100V11 )2 = 360000

t=10=>B(0,500,100/11)

2 —
< 164t" -2480t+8400=0 & 210 ( 20000 4500

=2 o] 2= 2 100410
41 41 41

Quing duong may bay di chuyén trong ving kiém soat khong luu la:

2 2
2
BC:\/(—zOOOOJ +(4z(1’0—500J +(100V1T-100V11) = 625 k.

41
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Cau 5:

Cau 6:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Viy thoi gian may bay di chuyén theo duong thang d va trong pham vi kiém soat khong luu cta

san ba lé'@—é 10
y 900 36g

Trong khéng gian Oxyz, cho mat cau (C) : (x—l)2 +(y+2)2 +z°=16.
a) DPiém A(l; 2;—1) nam bén ngoai mat cau (C)
b) Piém B(O; 0; 1) nam bén trong mat cau (C) .
c) Piém C(O; 2;1) nam trén mat cau (C) .
d) Véi diem D(2;1;-1), taco ID < 4.
Loi gidai

| aybing | b)Ping | ¢Sai | d)Ping

a) Piém A(l; 2;—1) nam bén ngoai mat cau (C)

Tam I(1;-2;0).

Ta co (1—1)2 +(2+2)2 +(—l)2 =17>16 = diém A(1;2;—1) nam bén ngoai mat cau (C)
Ding.

b) Piém B(O; 0;1) nam bén trong mat cau (C)

Tacod (O—l)2 +(0+2)2 +1°=6<16 = diém B(O; 0;1) nam bén trong mit cau (C) .
Dung.

c) Piém C(O; 2;1) nam trén mdt cau (C)

Tac (0-1) +(2+2) +1* =18 >16 = diém C(0;2;1) nim bén ngoai mit cau (C).
Sai.

d) Véi diem D(2;1;-1), ta cé ID < 4.

Ta ¢6 ID:\/(2—1)2 +(1+2) +(-1) =11 <4.

Ding.

Trong khong gian Oxyz, cho mat cau (S) : (x +1)2 +(y —1)2 +(z + 2)2 =9 cotdm I va ban kinh
R.
a) Phuong trinh mat cau (S) cO tam I(l;—l; 2) ,ban kinh R=3.
b) Piém A(O; 2; —3) nam trong mat cau.
¢) biém | (1; 2;3) nam ngoai mit cau va khoang cach tir tim I dén diém | bang \/E .
d) Khoang cach tir tim I dén tdm mit cau (S’) Pyt (z —1)2 =3 bang J2.
Loi gidi

‘ a) Sai ‘ b) Sai ‘ ¢) Pung ‘ d) Sai ‘

a) Phuong trinh mat cau (S) co tam I(l;—1;2), ban kinh R=3.

Phuong trinh mat cau tAm I(l;—1;2), bankinh R=3 1a (x—l)2 +(y+1)2 +(z —2)2 =9,
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CHUYEN PE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Sai.
b) Piém A(O; 2; —3) nam trong mat cau.
Ta cé: (O+1)2 +(2—1)2 +(—3+2)2 =3=R=3,do d6diém A nim trén mit cau.
Sai.
¢) Piém ](l; 2;3) nam ngodi mdt cau va khodng cdch tir tam I dén diém | bang \/E
Ta co: (1+1)2 +(2—1)2 +(3+2)2 =30> R =3, do d6 diém ] nim ngoai mit cau.
Va I =(0;31) = |[] =0 4341 =10
Ding.
d) Khodng cach tir tam 1 dén tam mdt cau (S’) x4y +(z —1)2 =3 bang J2.
Mit cau (S) ¢6 tam I(1;-1;2),
Mit cau (S') ¢6 tam K(0;0;1),
Khi do IK =(~1;1;-1) = |IK] ) P (1) =32

Sai.

Trong khong gian Oxyz, cho mit cAu (S):x* +y° +z° —2x+4y+1=0 c6 tim I va ban kinh
R.
a) Mat cau (S) c6 tam I(1;-2;0) va ban kinh R=2.
b) Ban kinh ctia mit cau (S) 1a doan IM véi diém M(l; 1;2) .
¢) Mit cau (S) co dwong kinh AB v6i A(0;1;-2) va B(2;-1;,-4).
d) Mit cau (S) tiép xtic voi miat phang (P) x+y—-z-2=0.
Loi gidi

‘ a) Ding ‘ b) Sai ‘ ¢) Sai ‘ d) Sai ‘

a) Mat cau (S) co tam I(l; —2,'0) va ban kinh R=2.

Mit cau (S):x2+y2+zz—2x+4y+1:0 coa=1,b=-2,c=0,d=1

= tam I(1;-2;0) va ban kinh R=+/a’ +b*+¢* —d =2.

Ding.

b) Ban kinh cua mat cau (S) la doan IM vdéi diém M(l; 1;2).

Xét M(L1;2): P+1°+2°=2.1+4.1+1=9 do d6 M khong nidm trén (S)
Vay ban kinh mat cau (S) khong la doan IM .

Sai.

c) Mat cau (S) co duong kinh AB voi A(O;l;—2) va B(2;—l;—4).

. AB 2
Mait cau (S) nhan AB lam duong kinh thi - =R vatam [ 1atrung diém cia AB.
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Cau 8:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Ta c6 ZE:(z;-z;-z):‘ZE‘z\/zz #(=2) +(-2) :26:%:@:&1{:2
Sai.

d) Mdt cau (S) tiép xiic v6i mdt phang (P):x+y—z—2=0.

Mit cau (S) tiép xc v6i mit phang (P):x+y—z—2=0 = R:d(I,(P)).

J3#R=2.

=‘1+(—2)—0—2‘=

\/12 T+ (1)

Taco d(I,(P))

Sai.
Trong khong gian Oxyz cho ba diém A(I;O;O), B(O;Z;O) va C(O;0;3). Khi d@é
a) Mit cau tAm B, ban kinh R =3 c6 phuong trinh 13 x +(y—2)2 +z°=3.

b) Mit cau tam A, di qua B ¢6 phuong trinh I3 (x—l)2 +y’+z° =5.

¢) Mit cau nhan BC lam dudng kinh c6 phuong trinh 1a x? +(y—1)2 +(z —3)2 = %
d) Mit cau tdm O va c6 ban kinh R=0G véi G la trong tim AABC, ¢6 phuong trinh 1a
14
Xyt =—.
/ 9
Loi gidi
| a)Sai | b)Ping | ¢)Sai | d)Ping |

a) Mt cau tam B, ban kinh R =3 ¢6 phwong trinh la x* +(y - 2)2 +z° =3.

Mit cau tim B, ban kinh R =3 ¢ phuong trinh 1a x? +(y —2)2 +z°=9.
Sai.
b) MGt cdu taim A, di qua B ¢6 phuong trinh la (x—l)2 +y*+z7 =5.

Ta ¢6 ban kinh mit cdu 1a R = AB =+/5, nén phuong trinh mat cau 1a (x - 1)2 +y’+z° =5.
Ding.

¢) Mt cau nhgn BC lam dwong kinh c¢é phwong trinh la x* + (]/ —1)2 + (z —3)2 = %

g
E

Goi I 1a trung diém cua BC:I(O;I;%], BC:\/B:>R:

2
3 1
Vay phuong trinh mit cau duong kinh BC 1a x° + (y — 1)2 + [z —%) = ?3
Sai.
d) MGt cau tam O va c6 ban kinh R=0G véi G la trong tam AABC, ¢é phiong trinh la
4

Xyt =—.

4 9

L a 14
Taco G(%;%;IJ =0G= @ nén phuong trinh mat cau can tim 1a x* +y* +2° = 5
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Cau 9:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Dung.
Trong khong gian Oxyz (don vi trén mdi truc 1a mét), mot ngon hai ding (xem hinh v&) duoc
dat o vitri I (25 ;30; 50) . Mit ciu (S ) mo ta ranh gidi ciia vung phu sang trén bién cta hai dang,

biét ring ngon hai ding d6 dugc thiét ké voi ban kinh pha sang R = Skm.

(Nguon:hnps:/fishuntersiock.com)

a) Mt cdu (S) c6 phuong trinh 1a (x—25)" +(y—30)" +(z-50)" =25.

b) Diém A(1025;30;50) ndm bén trong mit cu ().

¢) Mot nguoi di bién ¢ vi tri M (45 ;60; 50) thi c6 thé duoc chiéu sang bai anh sang ctia ngon hai
dang.

d) Mot nguoi di bién ¢ vi tri N (5125;30;0) thi khéng thé dugc chiéu sang boi anh sang cia

ngon hai dang.
Loi gidi
| a)Sai | b)Ping | c)Ding | d)DPing |
a) Mt cdu (S) co phuong trinh la (x—25)2 +(y—30)2 +(z —50)2 =25.

Ta c6 mit cau ,mé t%. ranh gi6i cta ving phii sang trén bién cta hai dang, biét rang ngon hai ding
d6 duogc thiet ké voi ban kinh phi sang R=5km =5000m, c6 phuong trinh la
(x—25) +(y=30) +(2—50)" =5000".

Sai.

b) Piém A(1025;30;50) nam bén trong mat cau (S)

Tacé IA =4)(1025-25)° =1000 <5000 = R. Suy ra diém A nim bén trong mat ciu (S).
Dung.

¢) Mot nguoi di bién & vi tri M(45; 60;50) thi ¢6 thé dwoc chiéu sang boi anh sang cua ngon
hai dang.

Tacod IM =~/20> +30> =104/13 <5000 = R, suy ra diém M nim bén trong mit cu (S).

Do d6 nguoi ¢ vi tri M (45 ; 60; 50) thi c6 thé dugc chiéu sang boi anh sang cua ngon hai dang.
Ding.

d) Mot nguoi di bién ¢ vi tri N(5125;30;0) thi khong thé duoc chiéu sang boi anh sdng cua
ngon hai dang.
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Cau 10:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Taco IN = \/51002 +(~50)" >5000=R, suy ra diém N nim bén ngoai mat céu (S).
Do d6é nguoi ¢ vitri N (5125;30;0) thi khong thé duoc chiéu sang bai dnh sang cua ngon hai

dang.
Ding.

Trong khong gian Oxyz cho hinh hop chit nhat OABC.O'A’B'C’ véi O 1a gbc toa do, A (2; 0; O)
, C(0;3;O) , O'(O;0;4). Ta co

a) Mit cau tim O, ban kinh OA ¢6 phuong trinh 13 x* +y* +2z° = 2.

b) Mit cau tim A, di qua C c6 phuong trinh la (x—2)2 +y*+z° =13.

¢) Goi H 1a hinh chiéu vuong goc cia O 1én (ACO'), mat cau tim O di qua H c6 phuong

trinh [a x* +y* + 2 :%.

2

d) Mit cau di qua cac dinh cta hinh hop c6 phuong trinh 1a (x — 1)2 + (y —%j + (z - 2)2 = 2749 )

Loi gidi
‘ a) Sai ‘ b) Ping ‘ ¢) Sai ‘ d) bung ‘
Gén hé truc Oxyz nhu hinh V€, ta c6 toa d§ cac dinh cta hinh hop
Az
0’
,-”1 f Bt
[ _
P, ) L
A // !
/‘/" B
»

0(0;0;0), A(2;0;0); B(2;3;0),C(0;3;0), O'(0;0;4), A'(2;0;4); B'(2;3;4),C’(0;3;4)

a) Mat cau tam O, ban kinh OA c6 phuwong trinh la x* +y* +z° =2.

Tacd OA =2, mit cau tim O, ban kinh OA c6 phuong trinh 1a x> +y° +z° =4,

Sai.

b) Mdt cau tam A, di qua C ¢é phwong trinh la (x—2)2 +y°+2z> =13.

Ta ¢6 AC*=0A’+0C*=4+9=13=mit cau tim A, di qua C c6 phuong trinh la
(35—2)2+y2 +z> =13.

Dung.

¢) Goi H la hinh chiéu vuéng géc ciia O lén (ACO'), mat cau tam O di qua H c6 phwong

trinh la x* +y* +2° :16—21.
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Cau 11:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Ta c6 (ACO'):§+%+§:1<:>6x+4y+3z—12:0.

_ NV . I I 144
R—d(O,(ACO))— —36+16+9—\/a.Vayphuongtrmhmatcaux +y +z =l

Sai.
2

d) Mdt cau di qua cdc dinh cia hinh hp ¢6 phwong trinh la (x —1)2 + (y —%) +(z —2)2 = %

Mit cau di qua cac dinh cta hinh hop c6 tdm I 1a trung diém cia OB' = I [1;% ;2} va co ban

inh k= OB - Y29
2 2
3Y 29
\ 2 2
Phuong trinh matcaula (x—1) +| y—=| +(z-2) =—.
gt matciuta (x-1) + -3 | +(2-2 =5
Ding.
A . \ 2 y-1_ z-2 \ < 2
Trong khong gian Oxyz, cho duong thing d:x=T= " va mdt phang

(P) :3x+y—-z-5=0.Mat cau (S) c6 tam I thudc duong thang d va cit mit phing (P) theo
giao tuyén 1a dudng tron 16n nhit ¢ ban kinh r =5.
a) Mat phang (P):3x+y—-z—-5=0 ¢6 VTPT 7i=(3;1;-1).
b) Toa do téng quatcuatam [ 1a (t;—1+2t;—2—t).
0) d(I,(P)):3.
d) Mit cu (S) c6 phuong trinh la (x—l)2 +(y—3)2 +(z—l)2 =25.
Loi gidi
| a)ybing | b)Sai | ¢oSai | d)Ping
) Mt phang (P): 3x+y—z—-5=0 ¢ VIPT 7i=(3;1;-1).

(P):3x+y-z-5=0¢6 VIPT la i =(3;1;-1).
Dung.
b) Toa do t(fngqudtcﬁa tam I la (t;—1+2t;—2—t).
x=t
=d:y=1+2t ,teRled=1(t;1+2t;2—t)
z=2-t

-1 -2
Ta co: d:x=y7=z

Sai.

¢ d(I,(P))=3.

Do giao tuyén cua (S) va (P) la duong tron 1é6n nén [ (P) = d(I,(P)) =0.
Sai.

d) Mdt cau (S) co phuong trinh la (x—l)2 +(y—3)2 +(z —1)2 =25.
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Cau 12:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Taco Ted=I(t;1+2t;2—t)

Theo gia thiét I =d N (P) nén toa d6 diém I thoa man phuong trinh mit phang (P)

Thay toa do diém I vao (P) taco:
3t+(1+2t)—(2—1)-5=0c6t—6=0<t=1=1(1,;3;1)

Vi (5)n(P) theo giao tuyén la dudng tron 16n ¢ ban kinh 7 =5 nén ta c6 ban kinh mjt cau

(S)la R=r=5.

Vay mit cau c6 phuong trinh l1a: (x —1)2 + (y—3)2 + (z —1)2 =25.

biing

Trong khong gian v6i hé truc toa do Oxyz (don vi trén mdi truc 1a km ), mot tram thu phat song

dién thoai di dong (Hinh bén) duoc ddt & vi tri 7(2;1;-3). Tram thu phét dugc thiét ké ban kinh

phu séng 1a 3km .

(Nguon: hitps://shutterstock.com)

a) Phuong trinh mdt ciu mo ta ranh giéi bén ngoai ving phu song trong khong gian 1a
(x—2)2 +(y—1)2 +(z+3)2 =9.

b) Nguoi dung dién thoai dung ¢ vi tri 4 ( 0;1; —2) khong sur dung dugce dich vu ctia tram nay.

¢) Nguoi dung dién thoai dung 6 vi tri B(6;-3;—1) sir dung dugc dich vy cua tram nay.

d) Co mot ngudi di tir vi tri 7(2;1;-3) dén vi tri B(6;-3;-1) theo mot duong thang, vi tri cudi
cung trén doan théng 1B dé nguoi do co thé st dung dugc dich vu cua tram nay 1a C(x; y;z)
véi x+y+z=-1.

Loi giai

| a)bing | b)Sai | Sai | d)Sai |

a) Dung

Mit cdu c6 tam /(2;1;-3) va ban kinh 3km c6 phuong trinh 1a (x—2)" +(y—1)" +(z+3)" =9

b) Sai

Ta co I4(=2;0;1) nén 14 =J(=2)" +0* +1> =5 <3
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Cau 13:

CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Vi I4A < R nén nguoi dung dién thoai ding ¢ vi tri A(O;l;—2) st dung dugc dich vu cda tram
nay.

¢) Sai

Ta o6 1B(4—4:2) nén IB=\J4 +(—4) +2* =6>3. Vi IB>R nén nguoi ding dién thoai
dimg 6 vi tri B(6;-3;—1)khong sir dung duoc dich vu cua tram nay.
d) Sai

Theo phén ¢, vi /B > R nén ngudi d6 dimg & ngoai ving phu song. Gia sir duong thing IB cét
mit cau tai diém C khi d6 C 1a vi tri cudi cung trén doan théng IB dé nguoi do co thé sir dung

duoc dich vu. Khi @6 IC =%IB hay C 1a trung diém cua /B suy ra C(4;-1;-2) nén 4-1-2=1

Trong khong gian v&i hé truc toa &6 Oxyz (don vi trén mdi truc 1a km ), mdt ngon hai diang (Hinh

bén) dugc dat & vi tri [ (—2; 1;3). Ngon hai ding dugc thiét ké ban kinh phu sang 13 Skm .

(Newon:htips:/ishuttersiock,.com)

a) Phuong trinh mit cau mé ta ranh gidi cua ving phu sang trén bién ctia ngon hai dang 1a
(x+2)" +(y—1) +(z-3)" =25.

b) Nguoi di bién ding & vi tri A(2;3;1) c6 thé nhin thdy anh sang tir ngon hai diang.
¢) Ngudi di bién dimg ¢ vi tri B(~2;—5;6)khong thé nhin thay 4nh sdng tir ngon hai ding.

d) Mot ngudi di bién dang & vi tri C(5;3;-2). Tinh theo dudng chim bay, khoang cach ngin
nhat ngudi d6 phai di chuyén dé ¢ thé nhin thiy anh sang tir ngon hai diang 1a 73.

Loi giai

‘ a) Ding ‘ b) Diing ‘ ¢) Pung ‘ d) Sai ‘

a) Dung

2 2

Mit cdu c6 tm 7(-2;1;3) va bankinh 5km c6 phuong trinh 1a (x + 2)2 +(y-1) +(z-3) =25

b) Piling

Taco [A(4;2;-2) nén A= [4>+2>+(-2)" =24 <5

Vi I4 < R nén ngudi di bién dimg & vi tri 4(2;3;1)c6 thé nhin thiy 4nh sang tir ngon hai dang.
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Cau 14:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

¢) bung

Ta co E(O;—6;3) nén IB = /0’ +(—6)2 +32 =45>5

Vi IB > R nén ngudi di bién dung ¢ vi tri B (—2; -5; 6) khong thé nhin thdy 4nh sang tir ngon hai
dang.
d) Sai
Ta c6 I_C”(7;2; -5) nén IC=,7*+2° +(—5)2 =/78 >5 nén nguoi d6 ding & ngoai ving phit

sang. Gia st doan thang IC cat mit cau tai diém D khi d6 CD 1a khoang cach ngan nhat nguoi
d6 phai di chuyén dé c6 thé nhin thay anh sang tir ngon hai dang.

Taché CD=IC—R=~78 5.

He¢ thdng dinh vi toan cau (tén tiéng Anh 1a: Global Positioning System, viét tit la GPS) 1a mot
hé théng cho phép xac dinh chinh xac vi tri cia mot vat thé trong khong gian (Hinh minh hoa).

! I_'.'.III ,'l.'n.ljj.:

(Nguon: hups:/viwikipedia.org)

Ta c6 thé mo phong co ché hoat dong ctia hé théng GPS trong khong gian nhu sau: Trong cting
mot thoi diém, toa d6 ctia mot diém M trong khong gian s& dugc xac dinh bai bn vé tinh cho
trude, trén mdi vé tinh c6 mot may thu tin hiéu. Bﬁng cach so sanh su sai léch vé thoi gian tu luc
tin hiéu duoc phat di véi thoi gian nhan phan hdi tin hiéu d6, mdi may thu tin hi€u xac dinh duogc
khoang cach tir vé tinh dén vi tri M can tim toa d6. Nhu vay diém M 14 giao diém ctia bén mit
cau véi tam 1an lugt 1a bén vé tinh da cho.

Ta xét vi mot vi du cu the sau: Cho bon vé tinh A (1;-1;2),B(2;1;3);C(~1;4;0); D(2;3;1). Mot
chiéc may bay quan sy dang & vi tri M véi MA =3; MB = \/E;MC = \/%;MD =5.

a) Mit cau tim A4 di qua diém M c6 ban kinh 1a 3.

b) Phuong trinh mit cau (S,) tim A bankinh M4 1a x* + y* + 2> =2x+2y—-4z-3=0.

¢) Phuong trinh mit phing chtra dudng tron giao tuyén cua hai mit cau (S,) va S(B,MB) la
x+2y+z-6=0.

d) Toa do cua may bay quan sy 1a M (x;y;z) voi x+y+z=3.
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Cau 15:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Loi giai

| aybing | b)Ping | obing | d)Sai |

a) biang

Mit cau co tim A va di qua diém M c6 ban kinh 1a MA=3.

b) Dung

Phuong trinh mt cau (S,) tim 4 ban kinh M4 la (x—l)2 +(y+1)2 +(z—2)2 =9
SxX+y +25-2x+2y-4z-3=0.

c¢) bing

- Phuong trinh mat cdu (S,) 1a x* +y* +2° —2x+2y-4z-3=0(1)

- Phuong  tinh  mat chu  S(B,MB)  1a(x-2)+(y-1)+(z-3)" =5
SxX+Y +2—4x-2y—62+9=0 (2)

-Lay (1) trir (2) taduge: 2x+4y+2z-12=0 x+2y+2-6=0

d) Sai

Vi MA=3;MB =~/5;MC =~/26; MD =5 va M (x;y;z) nén ta c6 hé phuong trinh

(x=1) +(+1) +(z=2)' =9 (1) [2x+dps2:-12
(x=2f +(y-1Y +(z-3)’=5 (2)  |-6x+6y—6z=-18 xi?
(x+1)" +(y—4) +22 =26 (3) T)6x-2y+22=18 < j;l
(x=2) +(y=3) +(z=1) =5 (4) (x=2) +(y=3) +(z-1) =5

Vay x+y+z=35

Trong khong gian v6i hé toa dd Oxyz (don vi trén mdi tryc 1a km), Mot tram thu phét song dién
thoai di dong c6 dau thu phat duogc dat ¢ tai vi tri 7(2;0;0) .Vung phu séng cua tram c6 ban kinh
béng 2 km. Hai nguoi ban Mai va Nga cung st dung dién thoai. Ban Mai dung di¢n thoai tai vi
tri M (2;1;1), ban Nga dung dién thoai tai vi tri N(1;2;2).

a) Phuong trinh mit ciu mé ta ranh giéi ving phi séng 1a: (x—2)? + y> +z° =2
b) Ban Mai c6 thé str dung dugc dich vu ctia tram phét séng trén.

¢) Hai ban Mai va Nga lién lac dugc véi nhau.
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Cau 16:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

d) Tinh theo dudng chim bay, khoang cich ngan nhit dé ban Nga di chuyén tdi ving phu song
cua tram la 1(km).

Loi giai

| a)Sai | b)Ping | oSai | d)Ping

a) Sai
Phuong trinh mat cdu mo ta ranh gidi ving pht séng 1a: (x —2)? + y* + z° =4 nén cau a sai

b) Piling

IM =J(2-2)* +(1-0)* +(1-0)* =+/2 <2. Vay cau b dung

¢) Sai

IN = \/(1 -2)> +(2-0)* +(2-0)* =3 > 2nén ban Nga dang ding & vi tri ngoai viing phu séng.
Do d6 cau c sai

d) Pung

Xét K 1a diém bat ky thudc ving phu song, khi d6 K nam trén khdi cau

Khoang cach tinh theo duong chim bay dé ban Nga dén ving phu song 1a NK

Ta cd NK >IN — IK < NK >1.Vay khoang cach ngin nhit dé ban Nga dén ving phu song 1a
1(km)

Mot san khiu da duoc thiét 1ap mot hé truc toa dd Oxyz (don vi trén mdi truc 1a mét ) dé dao

dién c6 thé sép dat 4nh sang va xac dinh vi tri cla cac dién vién. Nguoi dao dién dit mot dén
chiéu sang & vi tri 7(1;2;3) tao ra mdt vung sang la mat cau tim 7(1;2;3) ban kinh 10(m).

a) Phuong trinh mit cAu mé ta ranh giéi ving phu sang 13 (x —1)? + (¥ —2)* +(z —3)* =100.
b) Dién vién A dang dung trén san khéu & vi tri A(3:;4;5) dé chuén bi biéu dién. Khi d6 dién vién
A dang dugc dén chiéu sang.

¢) Dién vién B ludn dimg yén & vi tri B(10;11;12). Dién vién A biéu dién luon cach tam I mot
khoang bang 1(m) . Khoang cach ngin nhét gitta hai dién vién A va B bang 5m.

d) Dién vién A biéu dién ludn cach tam I mot khoang bang 1(m), con dién vién C c¢6 nhiém vu
di chuyén xung quanh ria ctia ving chiéu sang. Téng khoang cach tir B dén A va C c6 gié tri 16n

nhat 1a 11(m).

Loi giai

‘ a) DPung ‘ b) Ping ‘ ¢) Sai ‘ d) Sai ‘

a) Dung
Phuong trinh mit cau 1a (x—1)> +(y—2)> +(z-3)* =100.

b) Pung

IA=(B-1) +(4-2)>+(5-3) =24/3<10

¢)Sai
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Cau 17:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Tacod IB = \/(10 —1)?+(11-2)> +(12-3)? =9+/3 > 10nén B & ngoai ving dén chiéu sang.
Dién vién A biéu dién cach tim I mot khoang bang 1(m) nén A nam trén mat cau tim I ban kinh
bang 1

Khoéang cach ngin nhét giita hai dién vién A va B khi I, A, B thang hang va A nam giita I va
B.

Khido AB_ =IB—1=93-1
d) Sai
Dién vién B dtmg yén, dién vién A, C cung biéu dién nén tong khoang cach tir B d&én A va C ¢6

gia tri 16n nhat khi A, C, B, I thang hang sao cho I nam giita A va B; A nam giita C va 1.

Khi d6: (BA+ BC),.. =(IB+1)+(IB+10) =183 +11

max

Trong khong gian Oxyz, cho duong thing A:if:%: 2_13 va mit cau (S):

X +y 4z -2x—4y+62-67=0.
a) Mt cau (S)co tam 7 =(1;2;—3) va ban kinh.
5 r A A \ M N 28
b) Khoang cach tir tim / dén duong thang Abang 3
¢) Puong thiang A cit mit cau (S) tai hai diém phan biét.
d) Puong thang A cit miat cau (S) tai hai diém A4, B d6 dai doan thang AB =

1143
=

Loi gidi
‘ a) Ding ‘ b) Sai ‘ ¢) Pung ‘ d) Sai ‘

a) Dung vi mit cau (§)cé tim 7 =(1;2;—3)vabankinh R=9.
b) Sai vi duong thing Adi qua M = (-2:0;3)va co VICP u= (-11;,-1)

Ta c6 MI =(3;2;—6)va [&W} — (—4;-9;-5)

= d(I,A)= ‘[;;T] - */3?.
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Cau 18:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

c) Ping vi d(1,A)<R nén A cit mit ciu (S) tai hai diém phan biét 4,B. Vay y c dung.

d) Saivi AB=2 92—( “3366 = 223@.

z—

Trong khong gian Oxyz , cho dudng thang d : —= 3 —2_Y_ 27l G didm T (1,-2;5).

6
a) Puong thang d di qua M (2;0;1) va c6 mot véc to chi phuong 1a u =(3;6;2).
b) Goi H 1a hinh chiéu cua I trén dudng thing d ta c6 IH =20.
¢) Phuong trinh mit cau (S) tdm / va cit duong thing d tai hai diém 4, B sao cho tam gidc
IAB vudng tai I c¢6 phuong trinh(S): (x— 1)2 +(y+ 2)2 +(z- 5)2 =40.

x=2+t
d) V6i moi gia tri cia tham s6 m thi duong thang d:{ y =1+m¢ cat mat cau (S) tai hai diém

z=-2t
phan biét.
Loi giai
‘ a) Ding ‘ b) Sai ‘ ¢) Pung ‘ d) Dung
/ . \ J fl\
N

a)Ding vi: Duong thang d di qua M (2;0;1) va c6 mdt véc to chi phuong 1a u =(3;6;2).

u

, , [.4]
b) Sai vi: Goi H 14 hinh chiéu cua / trén dudng thang d ta co IH =d(1,d) :u, voi

- ) ‘[IM u]‘
IM =(1;2;-4), u=(3;6;2) [H =d (I,d) = =20

c¢) Plng vi:
Theo d& bai ta c6 tam giac IAB vudng can tai I nén 4 = [H V2 =440.
Vay phuong trinh mét cau (S) 1a (S): (x—l)2 +(y+2)2 +(z—5)2 =40.

d) Bung vi:

Ttr phuong trinh duong thiang d va mit cau (S)ta c6
Q+t-1 +(1+mt+2)" +(=2t-5)> =40

& (m*+5)7 +2(11+3m)—5=0 (1)
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Cau 19:

Cau 20:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Pé A cat mit cau (S) tai hai diém phéan biét thi (1) c¢6 hai nghiém phan biét, hay (1) c6
A'>0 Bm+11)° +5(m° +5)>0VmeR.
x=4+t
Trong khong gian Oxyz, cho mit cau () :(x—l)2 +y’ +2z° =4 vaduong thang d :q y=—1-1.
z=0
a) Puong thang d di qua M (4;-1;0) va c6 mot véc to chi phuong 1 u = (1;-1;1)
b) Mit cau (S) co tam 7(1;0;0); R =2
¢) Duong thing d cit mit cau (S) thm / cét tai hai diém phén biét
d) Toa do giao diém cua dudng thing d voi mit cau 1 4 (3;0;0);B(1;2;0)
Loi giai
| a)Sai | b)Ping | ¢ Ping | d)Ping |

a) Dling vi: Dudng thang d di qua M (4;-1;0) va c6 mdt véc to chi phuong 1a u = (1;-1;0).
b) Pung vi: Mit cau (S) co tam 7(1;0;0); R =2
c¢) Pung vi:

[7.4]

Goi H 1a hinh chiéu cua [ trén duong thing d ta c6 IH:d(I,d):T, voi
u
- : [74.4]
IM =(3;-1;0), u = (1;-1;0) 1H=d(1,d):T=ﬁ.
u
Vi d(I,A)<R nén A cit mat cau (S) tai hai diém phan biét 4,B
d) bung vi :
Goi A=dN\(S).Vi ded = A(4+1;,-1-1,0).
Do
Ae(S):>(4+t—1)2+(—1—t)2+02:4<:>(t+3)3+(t+1)2:4<:>2t2+8t+6=0<:>{§i_3.
A(3;0,0)
Suy ra .
B(1;2;0)

Trong khéng gian Oxyz, cho mit cau (S):(x—1)2+(y+3)*+(z—2)* =1 va duong thing

xX=2+t
Ay=1+mt.
z==2t

a) Mat cau (S) cotam I(—1;3;-2) vabankinh R=1.

b) V&i m =1 thi dudng thang A cit mit cau tai hai diém phan biét
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Cau 21:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

¢) C6 hai gié tri thuc cua tham sé m dé duong thang A tiép xtic mat cau (S)

d) Gia tri cia m dé duong thang A cit mit cau (S) tai hai diém phan biét 1a % <m< 1?5
Loi giai
| a)Sai | b)Sai | o bing | d)Ping
a) Sai vi:
Mit cau (S) c6tam 7(1;—3;2) vabankinh R=1.
b) Sai vi:
x=2+t

Khi m =1 dudng thing A c6 phuong trinh A:d y =1+¢
z=-=2t

DPuong théng(A) di qua M =(2;1;0)va c6 VTCP U= (L1,-2)

Taco MI =(~1;—4:2)va [u,MI |=(6;0;3)

]
Goi H 12 hinh chiéu cua I trén (d). Co: [H = d(I,A) = [ 4‘ ] = \/;_0 .
u
Vi d(],(A)) >R nén A khong cit mit cau ()
c¢) Plng vi:
Ttr phuong trinh duong thang A va mit cau (S)ta c6
Q+t=1)7 +(1+mt+3)> +(2t=2)* =1
S+ +(A+mt) +(=2t=2)" =1
& (m* +5)7 +2(5+4m)+20=0 (1)
15
m=—
2 A, < X \ , - . . Ja#0 2
bé A tiép xuc mat cau (§) thi (1) c6 nghiém kép, hay (1) c6 {A’ 0 = s
= ]
2

d) Bung vi:

Ttr phuong trinh duong thang A va mit cau (S)ta c6

2+t—-1) +(1+mt+3)* +(-2t=2)* =1

S A+t +(4+mt)’ +(-2t-2)* =1

& (m* +5)7 +2(5+4m)+20=0 (1)

Pé A cit mat ciu (S) tai hai diém phan biét thi (1) c6 hai nghiém phan biét, hay (1) c6
A'>0< Bl <m< E
2 2

Trong khong gian Oxyz, cho dudng thing d : le = y;—3 _ 2

1(3;2;0) . Buong théng d cit mit cau (S ) tai hai diém A4, B sao cho AB=28§.

va mit cau (8)co tam
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Cau 22:

CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
a) Phuong trinh mit phéng (P) di qua 7(3;2;0)va vudng goc véi duong thing dla
x+2y+2z—-7=0.
b) Goi H 1a hinh chiéu vudng ciia 7 1én d . Khi d6 H (1;-1;2).
c) Mit ciu (S)cé ban kinh R =5.
d) Phuong trinh mt cau (S): (x— 3)2 +(y— 2)2 +2z* =25.

Loi giai
| aybing | b)Sai | o Ping | d)Ping

a) Viét phuong trinh mit phang (P)di qua 7(3;2;0) va vudng géc voi dudng thing d nhén
i = (1;2;2) 1a vecto phap tuyén c6 phuong trinh

1(x=3)+2(y—2)4+2(z=0)=0< x+2y+2z-7=0

b) Goi H=dnN(P)khido Hed= H(—1+6-3+2,—2+2¢)

Ma He(P)=—1+1+2(-3+2)4+2(-2+2)-T=0=1=2

Vay H (1;1;2)

2
¢) Khi do IH = \[(3—1 +(2—1) +(0—2) =3=R= IH2+[%] =3 +4* =5 d)

Vay (8): (x—3) +(y—2) +2* =25.

Trong khong gian Oxyz, cho 4(0;0;2), B(1; 1;0) vamit cau (§):x* + )’ ~|—(z—l)2 :%.

a) Mat cau (S) co tam I(O ;0 1).
b) Piém 4 nam trong mit cau (S )
¢) Mit cau tAm 4 va di qua B c6 ban kinh bang J6.
d) Diém M thay doi thugc (), gid tri nho nhat cua bicu thic MA4> + 2MB* bang 5.
Loi giai
| a)Ping | b)Sai | oPing | d)Sai |

a) Mit cdu (S) c6tam 7(0;0; 1), bankinh R = %

b) IA=1, R:%, IA> R nén A némngoéi mit cdu (S)

¢) Mt céu tim A va di qua B c6 ban kinh 4B = \[I” + 1 +(~2)" =/6.
P 2 2 2 ,
d) Goi K la diém théaman KA+2KB=0= K 3 ; 3 ; 3 .Tacé
- — 2 - — 2
MA? + 2MB? = (MK+KA) +2(MK+KB)
— 3MK? + KA® + 2KB? + 2MK (ﬂ + 2K_'B) — 3MK? + KA® + 2KB.

Biéu thirc MA® +2MB* dat GTNN khi va chi khi MK dat gia tri nho nhét.
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Cau 23:

Cau 24:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Vé6i M thay doi thude (S)ta co6 MK, =|KI —R|= ‘1 — %‘ = %
Vay (MA® +2MB*)  =3MK, + KA® +2KB’ :%+§+%:%

Trong khong gian véi hé truc toa d0 Oxyz, cho mat ciu ¢b phuong trinh
(S):x* +)* +2° +2x—4y—6z+m—3=0 va mit phang (B):2x— y+2z—8=0.

a) Mit phing 3 c6 vecto phap tuyén 1a n = (2,-12).

b) (S):x2 +y* + 2% +2x—4y — 62+ m—3 = 0 1a phuong trinh mat cau khi va chi khi m <17

¢) Khoang céch tir tim ctia mt cau () dén (3) 1a 2.
d) C6 hai sb thyc ctia tham s m dé mat phang (5) :2x—y+2z—8=0 cit (S) theo mgt duong
tron c¢6 chu vi bang 87 .
Loi giai

‘ a) Ding ‘ b) Sai ‘ ¢) Pung ‘ d) Sai ‘
a) Vecto phap tuyén clia mt phing (3):2x—y+2z—-8=0 la n= (2,—-12)
b) Ta cod
(S):x® +y* +22 +2x—dy—6z4m-3=0s (x+1) +(y—2) +(z=3) =17—m.

(S) 1a phuong trinh cia mgt cau thi 17—m > 0<< m <17.
Khi d6 1(—1;2;3); R =17 —m 1in lugt 1a tim va béan kinh ciia (S).
_[(=1)-2+23-7§ _,

J2 (1) 42

d) D& mit phang (3):2x—y+2z—8=0 cit () theo thiét dién la mot dudng tron c6 chu vi

¢) d(1,(8))

bang 8 thi dudng tron d6 c6 ban kinh r =4,
Taco R* =d*(1(B))+r* < 17-m=16+4 < m=—3 (TMPK).

Trong khong gian v6i hé toa do Oxyz, cho A(O; 1;1),B(1;O;—3), C(— l;—2;—3) va mit cau (S)
c6 phuong trinh x* +y* +2° —2x+2z—-2=0.

a) Mit cau (S) c6 bankinh R =2.

b) Mt phing (ABC) c6 phuong trinh 2x—2y+z—1=0.

42

¢) Mt phing (A4BC) cit mit ciu (S) theo mot dudng tron c6 ban kinh bing 5
d) Biém D(a;b;c) thudc mit cau (S) sao cho thé tich tir dién ABCD 16n nhat. Khi do,

a+b+c:%.
3

Loi gidi
‘ a) Ding ‘ b) Sai ‘ ¢) Pung ‘ d) Pung

a) Mt cau (S) c6 tim 7 (1;0;-1), ban kinh R =2.
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Cau 25:

CHUYEN PE V — HINH HOC 12 — PHUONG PHAP TQA PO TRONG KHONG GIAN
b) C6 AB = (- 1;—4),26 = (—1;—3;—4) nén mat phing (ABC) c6 vecto phap tuyén la
n= [E,E’] = (—8;8;,—4). Suy ra mit phang (ABC) c6 phuong trinh 2x —2y+z+1=0.

C21-20-1+1 2

c) Taco d (1 ,(ABC )) = 2. Vay ban kinh duong tron giao tuyén ciia mat
22 +(-2) +1
2
phing (ABC) vamit cau (S) 1a r = \/RZ —[d([,(ABC))r =2 - [%] = #.

d)Tacod V) = %d (D,(ABC)).S 5 nén V., 16n nhét khi va chi khi d (D,(A4BC)) 16n nhat.

x=1+2¢
Goi A 1a duong thang qua diém 7 va vudng goc v6i mit phang (ABC ) .Suyra A:{y=-2t
z=—1+t¢

Goi Dy; D, la céc giao diém cua A va mit cau (S). Toa do diém D;; D, thoa man hé phuong

x=1+2¢ o)

==
— 4 - 14 -
trinh: Y = 3 :>D1[Z;_4;_1];D2[_1;f;_5]
Z=—l+1 2 37373 3°373

x4+ 4z —2x+2z-2=0 3

£ e R 7 4 1 2
Ta thay: d(D],(ABC))> d(D2,<ABC)). Vay diém D[E;_?_E] = a+b+c:§.

Trong khong gian véi hé toa dd Oxyz , cho hai duong thing:

x=1+t¢ x=2+v
d):yy=2+t ,t€eR)va(d,):jy=1-v,(veR).
z=—-2—t z=1

a) Véc to chi phuong ctia (d,) va (d,) lan lugt la: LZ(I;I;— 1), Z(l;— 1,0).
b) (d,) va (d,) 1a hai duong thing cit nhau.

J6

¢) Mit cau (S) tiép xtc véi (d,) va (d,) c6 ban kinh nho nhat la R = -

d) Phuong trinh clia mét cau () tiép xtc véi (d, ), (d,) va c6 ban kinh nhé nhét 1a:

g3
2 2 2
Loi gidi
‘ a) Ding ‘ b) Sai ‘ ¢) Pung ‘ d) Pung ‘

a). tir phuong trinh tham s6 cua (d,) va (d, ), ta c6 véc to chi phuong cua duong thang (d, )
la: LZ(I; 1;—1), véc to chi phuong ctia dudng thang (d, ) 1a: LZ(I;— 1;0).
b). Ta co: (d1) di qua diém M(l; 2;—2), (dz) di qua diém N(2;1;1).
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Cau 26:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

+ MN(1;=153), |y, = (15152) = MN [u),1;| = 6= 0 nén (d,) va (d, ) 1a hai duong thing
chéo nhau.

¢). Goi (S) 1a mit cau tim 7, c6 ban kinh nho nhat 1a R, tiép xtc véi hai duong thang (d,) va

(d2)-

P,T lan lugt 1a tiép diém cua (S) va (d,), (d,). H, H, la doan vudng géc chung ciia (d,) va
(d,).

Str dung bat dang thirc tam giac va tinh chat doan vudng géc chung ta co:

2R=IP+IT >PT >H,H, Déu“="xay rakhi P=H,, T=H, va I 1a trung diém ciia
H.H,.

Giasr H cd, = H(Q+t2+t,-2—1t), H,c€d, = H,2+v;1—-v;1).

Khidotaco HH,(v—t+1;,—v—t—1,3+1¢).Vi H H, la doan vudng goc chung cta hai duong

, HH u =0 D) A (vt =D+ (=Dt +3)=0
théng<d1)Vé(dz)néntacé:l et @{(v DI+ A+ EDe+3)

HHou, =0  |0—t+D14+(v—t=1(=D+0.(+3)=0

v=—1
& {t __ 7H (0;1,—1), H, (1;2;1). T do ta c6 toa d tam 1[%;%;0] va R=1IH, :@.

d) Mt cau (S) tiép xtic véi (d,), (d,) c6 thm 1[%;%;0] va béan kinh nho nhat R = ? cd
’ 3’ 3
huong trinh 1a: |x ——| +|y—=| +2z° ==.
phuone 2) T 2] 2

Trong khong gian véi hé toa dd Oxyz, cho mit phang (P) :X—2y4+2z—2=0 va diém
I(—1;2; —1). Biét mat cau (S) c6 tam 7 va cat mat phang (P) theo giao tuyén la dudng tron
(C)co dién tich la 25

a) Ban kinh dudng tron (C) 1a r =5.

b) Khoang cach tir 7 dén mét phang (P)1a 3.

¢). Tam duong tron (C) co toa do 1a H (1;3;1).
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

d) Phuong trinh mat cu (S)1a (x+1)" +(y —2) +(z +1)" =16.
Loi giai
‘ a) Ding ‘ b) Piling | ¢) Sai | d) Sai |

®)

Goi M la diém ndm trén duong tron giao tuyén cta (§) va (P). Tacé IM = R. Ap dung cong
thirc tinh ban kinh mt ciu trong truong hop mit cu (S) giao v6i mit phang (P) theo giao tuyén
la duong tron c6 ban kinh 7 1a

a) Ta co duong tron (C)c6 dién tich 1 257. Suyra r =5= MH.

CFr=2242(-1)-2

d(I;(P)) 3=1IH
1+ (=2) +22
b) Ta cé
x=—1+t¢
IH :{y=2-2¢
¢) Phuong trinh z=—1+2
. A x 7 s A a1 | V=22 y=0
Vay toa dd 1a H la nghiém cua hé & =H (0; 0;1).
z=—1+4+2¢ z=1

x—2y+2z-2=0 t=1
d)Suyra R =MI* = IH* + MH® =3 +5° =34,
Vay phuong trinh mat cdu (S) 1a (x +1)° +(y —2)" +(z +1)" =34.

Cau 27: Trong khong gian Oxyz , cho mit cau (S§): (x — 2)2 +(y+ 1)2 +(z— 1)2 =9.
a) Mt cau (S) c6 tam 7(2;—1;1), bankinh R =3.
b) Diém M (1;3;5) nim trong mt cau.

c) Mit phang (P):x+2y—2z+8=0 cit mit cau () theo giao tuyén 1a dudng tron c6 ban

kinh »r =2.
x=1+t¢
d) Duong thing d :{y=¢  cdtmgtcau (S) tai hai diém 4, B. Khi d6, dién tich tam giac 4B
z=3—1
la: V182
3
Loi giai
| a)yPing | b)Sai | ¢Sai | d)Ding |
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Cau 28:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

a) bung.
b) Sai.

Taco IM =(1-2) +(3+1) +(5—1)° =33 > R=3 néndiém M nim ngoai mat chu.
c) Sai.

2-2-2+38|
JP+2" +(=2)

cit mat cau (S ) theo giao tuyén 1a dudng tron.

Tacod h= d(] (P))= =2 < 3. Suy ra mit phing (P):x+2y—2z+8=0

Bén kinh dudng tron giao tuyén 1a » = \/R2 —h = \/32 —2% =
d) bung.

Puong thing d ¢6 vecto chi phuong u = (1;1;—1), di quan diém N (1;0;3).

IN = (~1;1;2), [u,IN| = (3~1;2). Goi H la trung diém cia 4B

Z,F’v‘
IH=4d(I,d) [ - }z 14
u‘ 3
147 — — :>AB 2AH—@
Dién tich tam gidc IAB 1a: S,,,, = ;IH AB_% ;LZ—”;&.

Trong khong gian Oxyz,cho mit ciu (S) c6O tam [/ (2;3;—1) cit duong thang

2 1 2

(cl):x_11 _r_Z+25 tai hai diém 4, B sao cho AB=16.

a) Puong thang (d) c6 vecto chi phuong 1a U= (2,,-2).
b) Duong thang (d) di qua diem A4(5;-3;-31).

¢) Mit phing (P) chua 7(2;3;—1) va vudng géc véi dudng thing (d) c6 phuong trinh 1a
2x+y-2z-9=0.

d) Mt ciu (S) ¢6 phuong trinh 1a (x—2)" +(y—3)" +(z+1)" =225.
Loi giai
‘ a) Pung ‘ b) Sai ‘ c¢) Dung ‘ d) Sai ‘

a) Bung
b) Vi thay toa dd A(5;—3;—31) vao phuong trinh dudng thing (d) ta c6
5-11 -3 —31+25

— =Tt g nén diém 4 khong thudc dudng thang (d).
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
¢) Vi mit phang (P) chita 7(2;3;—1) va vudng goc voi dudng thing (d) nén (P) nhan vecto
chi phuong cua (d) 1a U= (2;1;—2) 1am vecto phép tuyén.

Khi d6, phuong trinh mét phang (P) 1a

2(x—2)+1(y—3)—2(z+1)=0 hay 2x+ y—2z—-9=0.
d)

Goi H 1a hinh chiéu ctia 7 1én duong thing (d) nén IH va (d) vudng gbc voi nhau.

Goi mat phang (P) chua / (2;3;—1) va vudng goc v6i duong thang (d ) c6 phuong trinh la

2x+y—2z-9=0.

Suy ra, H la giao diém ciia dudng thang (d) va mit phing (P)

Vi H thudc duong thing (d) nén H (2t +11,2,—2¢t —25)

Mat khac, H thudc mat phfmg (P) nén toa d0 H (2t +11,¢,—2¢— 25) thoa man
2(2t+11)+1—2(—2t—25)—9=0 hay t =—7

Khi do, diém H(—3,~7,~11) va IH = \/(—3—2)2 +(=7=3) +(~11+1) =15
2 2
Ta dugec R = \/IHZ +[%] = \/152 +[§] =17.

Vay phuong trinh mit cau (S) co tam 1(2;3;—1) va ban kinh R=17 1a

(x=2) +(y=3) +(z+1) =17* = 280.
Céhu 29: Trong khong gian Oxyz, cho diém I(1;—2;3) va diém M (—1;0;2).
a) Mit cau tam I va di qua diém M c6 ban kinh 1a R = IM = NER
b) Phuong trinh mat cau tam I va di qua diém M c6 phuong trinh 1la
(x—1)7 +(y+2) +(z-3) =9.
¢) Phuong trinh mit phang tiép xtic véi mat cu tai diém M 1a —2x 42y —z =0.
d) Phuong trinh mit cau tdm I, cat tryc Ox tai hai diém 4 va B sao cho AB= 23 1a
(x+1)7 +(y—2)" +(z+3)" =16.
Loi giai
| a)Sai | b)Ping | obing | d)Sai |
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

a) R=IM =9 =3

b) Phuong trinh mat cau tam / (a;b;c) , ban kinh R c6 dang

2

(x —a)’ +<y—b)2 —I—(z—c) =R’

Suyra (x—1)* +(y+2) +(z-3)" =9.

¢) Phuong trinh mit phang tiép xtic véi mat cu tai diém M di qua M (—1;0;2) va nhan

Cau 30:

W(—z; 2;—1) 1am vecto phap tuyén 1a —2x+2y—z=0.

d)

Goi H la trung diém AB suyra H 14 hinh chiéu vudng géc ctia 7 1én Ox nén H (1;0;0).

IH=\13=R=1I4=+IH* + AH* = 4.
Phuong trinh mat cdu 1a: (x—1)° 4 (y +2)" +(z—3)" =16.

Trong khong gian Oxyz, cho diém /(1;1;—2) dudng thang A al —IH _y=3_z- 2.

a) Diém 7 khong thudc duong thing A .

b) Khoang céch tir diém I dén dudng thing A bing 243.

¢) Phuong trinh mit cu (S)c6 tam 7 va cat duong thang Atai hai diém 4, B sao cho AI4B déu
¢6 ban kinh bing 26

d) Phuong trinh mét cau (§)c6 tam 7 va cit duong thang Atai hai diém 4, B sao cho AB=6

la:(x —1) +(y =1 +(z+2) =27.

Loi giai
‘ a) Pung ‘ b) Sai ‘ c¢) Dung ‘ d) bung
2 . \ . 2 x+1 y—-3 z-2

a) Thay diém 7(1;1;—2) vao phuong trinh duong thang A : =y , ta dugc:

2 2 4

c T T Sai).

1 2 1 (Sai)

Vay diém /(1;1;—2) khéng thude duong thing A.
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

7 q M(-1;3;2)
b) biém /(1;1;—2), dudng thang A :

2.4

¢) IH = 33/2,AIAB déunén R=1I4=IB= AB =26 .
d) Phuong trinh mdt cau (§)c6 tam 7 va cit duong thang Atai hai di€m 4, B sao cho 4B =6

VTCP u=(1;2;1)

,u

2|

—J18=3\2.

Khoang cach d (1,A)= r

u

la:(x 1) +(y =17 +(z+2) =27.

A B
IH =32, HB=3=R=IB=A/27.
Vay phuong trinh mit cau can tim 1a (x—l)2 +(y— 1)2 +(z+ 2)2 =27.

Cau 31: Cho tir dién SABC, c6 SA,SB,SC d61 mot vuong goc va S4=5,5B =2,5C = 4. Chon hé toa
dd Oxyz nhu hinh vé.

a) Toa do diém A 1a (0;0;5).
b) Phuong trinh mit cau dudng kinh SC ¢6 phuong trinh x* + > +2z° =16

¢) Mit cu tim S, tiép xtic v6i mit phang (4BC) c6 ban kinh bang %

2
d) Phuong trinh mit cau di qua 4 dinh cta hinh chép 1a [x — %] + (y _ 1)2 + (z — 2)2 — %
Loi giai
| a)Sai | b)Sai | «¢)Sai | d)Ping |
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Cau 32:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

a) Toa do diém A 1a (5;0;0).
\ . 2 \ , A 1 SC 4
b) Phuong trinh mét cau duong kinh SC c6 tam [ (O;O; 2)Va ban kinh R = - = 5 =2.

Nén phuong trinh mét cu thod man 1a x* + »* +(z — 2)2 —4
¢) Mit cdu tam S = O, tiép xuc v6i mat phang (ABC ) c6 ban kinh bang R = OH , v6i H 1a
hinh chiéu cta S 1én mp (4BC).

Ta cé 12: 12+ 12+ 12:>0H:‘/@
OH 04 OB ocC 141

d) Dung phuong trinh téng quét ciia mat cau x* + y* +z> —2ax —2by —2cz+d =0

d=0 =2
. ‘ 25-10a+d =0 2
4 diem O, 4, B,C thudc mat cau nén ta co hé ib=1.
4—-4b+d =0
c=2
16—-8c+d=0
A A A \ 5 , s 3\/§ ’ \ - A e LA ) A
Vay tam cau la 5;1;2 , ban kinh R = — Ta c6 phuong trinh mat cau ngoai tiép tir dién
5) 45
SAch{x—5]+{y—03+@—zf:ﬁz

Trong khong gian Oxyz , cho ba diém A(l;2;—4) , B(l;—3;1) , C(2;2;3) .
a) Mit cau (S;)tam 4, ban kinh R=1 c6 phuong trinh 12‘1(x—1)2 +(y—2)2 +(z—4)2 =1.
b) Bén kinh cta mit ciu (S,) c6 tim 1a 4 va di qua diém C 1a J50.

¢) Mat cdu (S;) nhan 4B lam dudng kinh c6 phuong trinh 1a

(x—l)2 +( +lj2+[z+§j2 -2
ar 2) 2

d) Ban kinh R ctia mit cau (S,) di qua ba diém A, B,C va c6 tim ndm trén mét phing (Oxy)
la R=+/26.
Loi giai
‘ a) Sai ‘ b) Ping ‘ c¢) Dung ‘ d) Ping ‘
a) Mit cau (S,)tdm A, ban kinh R =1 c6 phuong trinh 1a: (x —1)2 +(y —2)2 +(z+ 4)2 =1,

b) AC = (1;0;7) = AC =+/50, Ban kinh ciia mit cAu (S,) cotam 1a 4 va di qua diém C la

AC =+/50,

¢) AB=(0;-5;5)= AB=5V2. Mat cAu (S;) nhan 4B lam dudng kinh nén c6 tim

1(1;—1;—3} R =£=£, 6 phuong trinh la: (x—l)2 +(y+lj2 +(z+§]2 =£,
22 2 2 2 2 2
d) Goi phuong trinh mat cau (S,) c6 dang x*+y* +z° —2ax—2by —2cz+d =0, vé6i toa d tim
I(a;bsc).
Ta co:
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Cau 33:

Cau 34:

CHUYEN PE V — HINH HOC 12 — PHUONG PHAP TQA PO TRONG KHONG GIAN
I(a;b;c)e(Oxy)=>c=0;

Ae(S) (2a-4b+d=-21 [(a=-2
Be(S)={-2a+6b+d=-11=1b=1 ;
Ce(s) |-4a-4b+d=-17 |d=-2I

R=Na>+b +c*—d =J4+1+0+21=+/26.

Trong khong gian v4i hé toa do Oxyz, cho A(2;O;0),B(1;3;0), C(— 1;0;3),D(l;2;3).

a) Mt cau (S):(x—2)" +y? + 2% =25 c6 tam la diém A.
b) Mt cau (S) tm O bén kinh O4 c6 phuong trinh (§):x* +)* 4+ 2° = 4.
2 2
- A \ ’ J 3\ 1 3 2 9
¢) Mit cau (S) dudong kinh 4C ¢6 phuong trinh (S): x—3 +|y -3 +2z° = 5
d) Mit cdu (S) ngoai tiép tr dién ABCD c6 banh kinh R =6.
Loi giai

‘ a) DPung ‘ b) Ding ‘ ¢) Sai ‘ d) Sai ‘

a) Mt cdu (S): (x—2)" +»* + 2> = 25 c6 tam la diém 4(2;0;0).

b)Taco R=04=2 = Mitcau (S):x° + )" +2° =4.
2

c) Tam [ l;0;i , ban kinh Rzﬂzﬂ = (S): x—l
22 2 2 2

d) Goi I(a;b;c) 1a thm mit cdu di qua bén diém 4, B,C,D . Khi do:

+ 2—|—[Z—22—2
Y 2] T2

AP =B |(@=2) +6° +¢ =(a—1)] +(b-3) +¢
AP =CI* s (a—2) +b* + =(a+1) +b* +(c-3)
AP =DI*  |(g—2V +b +¢ =(a—1) +(b—2) +(c—3)

2

a—3b=-3 a=0
sSi{a—c=-1 & b:1:>1(0;1;1)
a—2b—3¢c=-5 c=1

Bankinh: R=J4d=+22+124+12 =+/6.

Trong khong gian Oxyz , cho mit cau (§):x” +y* +z° —2x+4z+1=0.
a) Toa do tAm  ctia mit cau la (1;0;-2).
b) Di¢n tich mat cau bf?mg 167r(dvdt) .

¢) Diém A4(1;2;3) nim trong mit cau.

d) S6 diém chung cua duong thing A: g = yT—l =Z _12 va mit cau () bing 0.
Loi gidi
‘ a) Ding ‘ b) Piling ‘ ¢) Sai ‘ d) Pung ‘
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Cau 35:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

x,=-2:-2=1
a) Toa do tam / clamitcaula {y, =0:2=0 = 1(1;0;-2).
2 =4:-2="-2

b) R= \/12 +02+(=2)-1=2 = 8, =4zR* =47.2" =167 (dvdt).
c) I4 =(0;2;5) = |ﬁ| =0 +27+5> =429 >2 = diém A4 nim ngoai mit cau.

d) Puong thang A di qua M (0;1;2) va nhén U= (2;1;-2) 1am mot vecto chi phuong.

(o] i o |
d(1,A)= [ &‘ ] = 4698 >R = A khong cat () = s0 diém chung cua dudng thang A va

mit cau (S) bang 0.

Trong khong gian Oxyz, cho mit cu (S):x2 +y? —|—(z—1)2 =5va hai diém A(2;—2;4) ,
B(—3;3;—1).

a) Mit cau (S) c6 tam 7(0;1;—1).

b) |R —d|<2 véi d 1a khoang cach tir tim 7 mit cau (S) dén mat phang (P):x+ y+1=0.
¢) Puong thing AB khong cit mat cau (S ) .

d) Diém M thay doi thudc (S), biéu thirc 2MA* +3MB’ dat gié tri nhé nhat bang 105 (Lam

tron két qua dén hang don vi).
Loi giai
‘ a) Sai ‘ b) Piling ‘ ¢) Sai ‘ d) Sai ‘
a) Mt cau (S) ¢6 tam 7(0;0;1) va ban kinh R = /5.

Nén y a) sai
CLo+10+01+1 (2

([’<P)) ’12 + 12 + 02 2

b) Ta c6 khoang cach tir tim 7(0;0;1) dén mat phang (P) 1a d

52

~1,53<2

Vay ‘R — d(lm

)
Nén y b) ding
©) Tac6: 4B = (~5;5,~5), 4l = (~2;2;-3) = | 4B, 41| = (~5;~5;0)

‘@,m —5)" +(=5) +0 : ,
[ — } = \/( ) ( ) :ﬁz 0,82 < R nén duong thang AB cat
N

(S) tai hai diém phan biét.

Vay d(

1,4B) —

Nén y c) sai.
d) Mit cu 6 tam 7(0;0;1), ban kinh R =+/5 .
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

M

Goi E la diém théa man: 2EA + 3EB=0= E(— 1; 1;1),E—l§ = (—2;2;—2),ﬂ = (3;—3;3)
- — 2 - — 2

Xét P=2MA® + 3MB® = Z(ME + EA) n 3(ME n EB)

— OME? + 4ME.EA + 2EA* + 3ME” + 6ME.EB + 3EB>

— SME? +2EA* +3EB* + 2ME.|2EA + 3EB | = 5ME* + 2EA* + 3EB>
_x—z

0
Biéu thtic P dat gia tri nho nhat khi va chi khi ME dat gia tri nho nhat.

Taco IE = (— 1;1;0) = IE = \/5 <R suyra E nam trong mat cAu nén
ME,_ =R—1IE =+/5—2 v6i EB=23,EA=33

Vay P,

> —5SME,,* +2EA* +3EB* = 5.(J§—ﬁ)2 + 2.(2J§)2 +3.(3J§)2 ~108
Nén y d) sai.
Chu 36: Trong khong gian v6i hé truc toa dd Oxyz, cho mit cau (S) c6 phuong trinh
(x=4) +(y=3) +(z+1)" =169.
a) Mit cau (S) c6 duong kinh bang 13.
b) Dién tich mat cau S, =3387.
¢) Mit cau () tiép xtic véi mit phiang (P):x—2y—2z-39=0.
d) Mit cau (S) cit truc Oz tai hai diém phan biét 4, B sao cho AB =24.
Loi giai
| a)Sai | b)Sai | c¢Ping | d)DPing
Mit cau (S) c6 tm 7(4;3;—1) va ban kinh R=13.

a) DPuong kinh ctia mit cau (S) 1a d =2R=2.13=26.

b) Dién tich mit cau bang S, =4.7.R* =4.7.13* = 6767 .
L4-23-2.(-1)-39
R

d) Goi H 14 hinh chiéu ctia 7 1én truc Oz nén H (0; 0; —1) va H 1atrung diém cta 4B .

c) Tacé d(l,(P)) =13 =R nén mit cau () tiép xtic véi mit phang.

I = (~4:-3,0) = IH = |(~4)’ +(-3)’ +0* =5.

Tacd AH =R* —IH? =13° -5 =12,
Do H la trung diém cua AB nén AB=2[H =2.12=24.
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Ciu 37: Trong khéng gian Oxyz (don vi trén moi truc tinh theo kilomét), mot tram thu phdt séng dién
thoai di dong dwoc dat o vi tri 1 (1;3;7). Tram thu phat song do duwoc thiét ké véi ban kinh phu
song la 3 km.

a) Phirong trinh mdt cau (S ) dé mé ta ranh gidi bén ngodi ciia ving phit song trong khong gian
la (x+17 +(y+3) +(z+7) =9.
b) Néu nguoi dung dién thoai & vi tri diém A(2; 2;7) thi c6 thé sur dung dich vu cta tram thu
phat song do.
¢) Néu nguoi dung dién thoai 6 vi tri ¢6 toa dd B(5;6;7) thi khong thé sir dung dich vu cia tram
thu phat song do.
d) Tinh theo dudong chim bay, khoang céch 16n nhat dé mot nguoi ¢ vi tri c6 toa dd B (5; 6; 7) di
chuyén duoc téi ving pha song theo don vi ki-16-mét 1a 8 km .
Loi giai

‘ a) Sai ‘ b) Ping ‘ c) Dung ‘ d) Ping

a) Phirong trinh mdt cau (S) tam 1(1;3;7) ban kinh 3 km mé ta ranh gioi bén ngoai cua viung

phii song trong khong gian la (x — 1)2 + (y — 3)2 + (z — 7)2 =9.

b) Ta co: 14 = \/(2—1)2 —I—(2—3)2 —1—(7—7)2 =2 <3 nén diém A nim trong mdt cdu. Vi
diém A nam trong mat cau nén nguoi dung dién thoai o vi tri co tog do A (2;2; 7) 6 thé sir dung

dich vu cua tram thu phat song do.

¢) Ta co: IB= \/(5—1)2 —}-(6—3)2 —|—(7 —7)2 =5>3 nén diém B ndam ngodi mdt cau. Viy
nguoi dung dién thoai o vi tri co toa do B (5; 6;7) khong thé sir dung dich vu cua tram thu phat

song do.

d) Ta c6: 1B (43;0); 1B=1/(5—1) +(6-3) +(7-7) =5>3 néndiém B nim ngoai mat

x=1+4¢
cau. Phuong trinh duong thang BI dang: {y =3 +3¢.
z="1

Goi mit cau (S)NBI = E suyratoadd E 1a nghiém cua hé
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Cau 38:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

3
t==
5
x—1—7 17 24
75 :>E[?;?;7]:>E3z1,7
24
x =1+ 4t Y=
y=3+3t z=17
o
z="17 3
2 2 2 [=—=
(x=1) +(y=3) +(z=7) =9 5
7
= 5opg|-L.895 pos
5’5
_5
Y=
z="17

Vay khodang cdch 16n nhat dé mot ngueoi 6 vi tri ¢6 toa do B (5; 6; 7) di chuyén dwgc ti viing phii
song theo don vi ki-lo-mét la 8km .

2

Trong khong gian Oxyz cho mit cau (S): (x — 1)2 +(y— 1)2 +(z—1) =5.

a) Mat cau () c6 tam 7(1;1;—1) va ban kinh R=+/5.

b) biém M (1;2;3) thude (S).

¢) Piém N(—1;—2;—3) nim ngoai mit cau (S).

d) Mit phing (P):3x+4y—5=0 cit mit cau (S) theo mot giao tuyén 1a dudng tron c6 dién

tich bang 484m .
25

Loi giai
‘ a) Sai ‘ b) Ping ‘ c¢) Dung ‘ d) Ping ‘
a) Mt cdu (S) co tam 7(1;1;1) va ban kinh R=+/5.

b) Thay toa do diem M (1;2;3) vao phuong trinh mit cau (S) ta duogc
(1—17 + (21 +(3—-1)" =5(TM). Vay M &(S).

¢) Tacod IN =(—2;—3;—4) suyra IN =+29>R nén diém N ndm ngoai mit ciu (S).

d

\f
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

(P) cdt mat cau (S) theo mot giao tuyén 1a duong tron c6 ban kinh 1a . Khi do:
11

R*=r*4+d*(L;(P = JR*—d*(I;(P)) =—.
(1) s r— R (7)) =

Vay dién tich cia duong tron d6 1a S=47R> = 424? .

Page 35

Swu tam va bién soan



| CHUONG |

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI: PHUONG TRiINH MAT CAU

@ HE THONG BAI TAP TRA LOI NGAN

Cau 1:

Cau 4:

Cau 5:

Cau 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Trong khong gian Oxyz , cho mit cau (C) tam 1(2;1-3) vadi qua M (1;—1;—5) c6 phuong trinh
(C):2x* +2y* +22% +ax+by+cz+d =0. Gia tri biéu thtc T =a+b—c+d bang bao nhiéu?
Trong khong gian Oxyz , cho diém A(1;0;2) va B(0;2;1). Biét mat cau duong kinh 4B c6 dang
(C):(x—a) +(y—b) +(z—c)* =d . Tinh gié trj biéu thitc T =2a—b+4c+2d .

Trong khong gian Oxyz, mit ciu co tdm [ (1,2;-1) va tiép xuc voi mit phing
(P):2x-2y—z—-8=0 c6 phuong trinh (C):x* +y’ +z° —2ax—2by —2cz+d = 0. Tinh gié trj
ctia biéu thirc a+b+c+2d .

Trong khong gian voi hé toa dd Oxyz, cho 1(0;2;3). Tinh ban kinh mat cau tam 7 tiép xuc véi
truc Oy .

Trong khong gian v6i hé toa do Oxyz , goi (S) 1a mat cdu di qua hai diém A (3;-1;2), B(1;1;-2)
va ¢6 tim thugc truc Oz. Ban kinh ctia mét cau () 1a R. Gid tri R” bang?

Trong khong gian véi hé toa d0 Oxyz, cho diém A(2;0,0), B(0;2;0), C(0;0;2), D(2;2;2).
Mit cau ngoai tiép tr dién ABCD ¢ tim 1a ] (a;b;c). Tinh gi4 tri biéu thirc T =a—b—2c.
Trong khong gian véi hé truc toa do Oxyz, cho hai diém A(1;0;—3), B(-3;—2;-5). Biét ring
tap hop cac diém M trong khong gian thoa man dang thic AM* + BM?* =30 1a mot mit cau
(S). Tim ban kinh R cta mat cau (S).

Trong khong gian v6i hé truc toa dd Oxyz, cho tir dién déu ABCD c6 A(0;1;2) va hinh chiéu
vudng goc clia A4 1én mit phing (BCD) 1a H(4;—3;—2). TAm mit cau ngoai tiép t&r dién
ABCD 1a I(a;b;c). Tinh gié tri biéu thitc T =a” +b* +¢7.

Cho hai diém 4, B ¢ dinh trong khong gian c6 d6 dai 4B 1a 4. Biét rang tap hop cac diém M

trong khong gian sao cho MA =3MB 1a mot mit cau. Ban kinh mat ciu d6 bang
Trong khong gian Oxyz, c6 tat ca bao nhiéu gia nguyén ctia m dé

X4y’ +22+2(m+2)x=2(m-1)z+3m*> =5=0 la phuong trinh mdt mt cau?
Cho phuong trinh x? + y* + 2> —4x + 2my +3m> —2m =0 véi m 14 tham sb. Tinh tong tat ca cac

gi4 tri nguyén cua m dé phuong trinh da cho 1a phuong trinh mat cau.
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Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyzcé tat ca bao nhiéu gia tri nguyén m dé phuong trinh
x>+ y*+ 27+ dmx +2my —2mz +9m*> — 28 = 0 1a phuong trinh mit cau?
Trong khong gian Oxyz, xét mat cau (S) 6 phuong trinh  dang
x*+y*+2° —4x+2y—2az+10a =0. C6 bao nhiéu gia tri nguyén cia tham s6 a dé (S)c6 chu
vi duong tron 16n bang 8x
Cho phuong trinh x* + y* + 2> +2mx—4y+6mz+m*> +4=0 (m 1a tham sb va m <0). Trong
tAt ca cac mit cau co thé co duoc voi mdi gia tri cia m viét phuong trinh mat cAu ¢6 dién tich
1a 36z . Tinh P =m’ +2024
Trong khéng gian véi hé toa 0 Oxyz, cho diém M (1; -2; 3) va I 1a hinh chiéu vudng goc cuia
M(S; 1;2) trén truc Ox . Goi (S) 12 mdt cau c6 tm / va di qua diém M .
D6 dai ban kinh mit cau bang
Trong khong gian Oxyz , mat cau (S) 6 tam la diém A(l; 2; —3) va di qua diém B(3;—2;1) . Goi
M (1;b;-3) 1a diém thudc mét cau biét b e N". Tung d6 diém M c6 gié tri bang
Trong khong gian véi hé toa do Oxyz, cho hai diém M (1; 2;3), N(3; -2; —5) . Mit cau (S) co
duong kinh MN ¢6 phuong trinh dang (x—2)* +(y—a)’ +(z—b)* =c.Khi d6 a+b+c bang
Trong khong gian véi hé toa @6 Oxyz, cho diém A(1;2;4)va A'la hinh chiéu vudng goc cua
A trén mit phing Oxy. Mit cau (S) c6 dudng kinh AA' c6 phuong trinh dang
X’ +y*+2° +ax+by—4z+d=0.Khi d6 a+b+d bang
Trong khong gian vé&i hé toa 46 Oxyz , cho mit cdu (S) cotam 7(2;—4;3) va tiép xtic voi truc
Ox . Ban kinh ctia mit cau trén bang
Trong khong gian v6i h¢ toa d6 Oxyz, mdt cau (§) c6 ban kinh bang 2, tiép xuc véi mat phang
(Oyz) vaco tm nam trén tia Ox. Hoanh d6 cua tAm mit cau (S) 1a
Mit cau (S) cotdm I(-1;2;3) va co dung mot diém chung v6i mit phang (Oxy). Goi mét giao
diém ctia mat cau (S) véitruc Oz 1a A(a;b;c) (e>1). Tong a+b+c bang
x=1+2t
Goi / la giao diém cia duong thang d:{y=-2—t va mit phing (Q):x+y+z-3=0. Bén
z=t
kinh ctia mdt cu (§) c6 tdm 7 va tiép xtc véi mét phang (P):2x—y+2z=0 bang
Phuong trinh mat cau tam / ( L,-2; 3) , tiép xtic véi truc Oy ¢o binh phuong ctia ban kinh 1a

Cho diém I(-3;1;4) va duong thing d c6 phuong trinh X;Fl = yI2 = Z+13

mit cau tdm 7 , tiép xtic véi d c6 ban kinh 1a (1ay gi4 tri gan ding dén hang phan trim)

. Phuong trinh

Cho duong thang d :XTH = % =z ; 2 va diém 1(0;0;3). Mit cau (S) cotdm 7 vacit d tai

hai diém A, B sao cho tam giac IAB vudng tai 7 . Dién tich tam giac IAB bang
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Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi d 1a giao tuyén cuia hai mat phang (P):x—2y+z—9 =0, (Q) :2y+2z+5=0.Mit cau
(S) co tam I(1;1;1) cét d tai hai diém phan biét 4, B sao cho 4B =16. Ban kinh cuia mt cau
(S) bang

Tinh ban kinh mt cau (S) c6 tim 7(1;—1;2), biét mt phiang (P):4x+3y+12z+1=0 cit mit

cau theo mot giao tuyén 1a duong tron co dién tich bang 167 . (lam tron dén hang phan tram)

Gi4 tri bang

Mt cAu (S) cO tam 1(2;3;—1) va ban kinh R, biét mat phrfmg (P) Ox+12y+8z+5=0 cit mat

cau theo mot giao tuyén 1a dudng tron c6 ban kinh » =m+1. Tim téng cic gia tri nguyén cta

tham s& m dé ban kinh mét cAu nhé hon 5.

Gia tri bang

Goi I(m;n;p) la tim cua mat cau (S) di qua 4 diém M (2;2;2), N(4;0;2), P(4;2;0) va

0(4;2;2).Khid6é T=2m+n-3p bang

Cho 3 diém 4(2;0;1),B(1;0;0),C(1;1;1) va mat phang (P): x+ y+z—2 = 0. Phuong trinh mit

ciu di qua 3 diém 4, B,C va c6 tam thudc mat phiang (P)c6 ban kinh la

Cho 3 diém A4(0;8;0),B(4;6;2),C(0;12;4). Phuong trinh mit cau di qua 3 diém 4, B,C va c6

tam I (a;b;c)thudc mit phing (Oyz). Khido, a+b+c=.....

Cho cac diém A(1;3;1); B(3;2;2). Ban kinh mit cau di qua hai diém 4, B va tdm thudc truc Oz

bang (Iam tron dén hang phan tram)

1 y-2 z-
-1 -2

di qua hai diém A,B va tdm thudc dudng thang d bang (1am tron dén hang phan trim)

Cho cac diém A(0;1;3) va B(2;2;1) va dudng thing d : xz_ 3 Ban kinh mit cdu

Trong khong gian v6i hé truc toa d6 Ozyz, cho mit cau (S ) c6 tam / (a b;c ) nam trén dudng

_1 _2 4 2
thang (d):%:yTzzl va tiép xac véi hai midt phang (P):2x—z—4:O,

(Q):x—2y—2:0.Téng P=a+b+c bang

Trong khong gian véi hé toa 6 Oxyz, mit cau (S) c¢6 tim thudc Ox va tiép xtic voi hai mat phang
(P):x+2y+2z-1=0,(Q):x—2y—2z+3=0c6 ban kinh R bang (két qua lam tron dén hang
phan trim)

-4 y-1_ 245

Trong khong gian Ozyz, cho hai dudng thing A i 3 = - >

va

r=2 y+3 =z

A = 1 Trong tit ca mat cau tiép xtc voi ca hai duong thang A va A, . Goi (S)

)

1 3
12 mt cau c6 ban kinh nhé nhat. Dién tich ctia mét cau d6 ¢ két qua 1a ( 1am tron dén hang phan
truc)
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Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:

Cau 44:

Cau 45:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian véi hé toa do Oxyz, cho hai duong thing d, ;%: y1_3 =Z;4 va

x-2 'y z+10
4 2 -3
mit cau tiép xtc v&i ca d,va d,. Giatri T =a® —b+cco két qua la

d,: . Goi (S) 1a mit cau tam [(a;b;c) ¢ ban kinh nho nhét trong s6 céac
x=1-t
Trong khong gian Oxyz, cho dudng thing d:{ y=mt,(meR,teR)va mit cau
z=2
(S):x*+(y —2)2 +(z+ 2)2 =25. Biét duong thang d khong cit mit cau (S).
S6 gia tri nguyén duong m tuong tmg bang

Cho mit cau (S):(x—1)2+(y+2)2+(z—3)2:16 va duong thang d:x2—12y41r4=z;3.

Khoéng cach ngan nhat tir tim mat cau (S ) dén duong thang d bang(lam tron két qua dén hang

phan trim)
x=2+t
Cho mat cau (S):x*+y*+z°—2x+4y—62z+5=0 va duong thing d:{y=—1+¢,
z=2+mt
(meR,teR).Biét d cit mit ciu tai hai diém 4, B phéan biét va do dai 4B =6.
S6 gia tri m nguyén thoa dé bai 1a
Trong khong gian véi hé toa dd Oxyz, cho mit cau (S) di qua 4 diém c6 toa d6 lan luot 1a
A4(2;0,0), B(-1;0;1), C(0;0;3), D(L;1;—1). TAm cua mit cau (S) 1a 7(a;b;c). Tinh gia tri
cta biéu thuc T=4a+b—c.
Trong khong gian v6i hé toa dd Oxyz , phuong trinh mét cau (S)c6 tam 1(1;3;2) va c6 mét tiép

tuyén 1a duong thing A:XT_I:yT_l:il c6 dang x* +y° +z° —2ax—2by—2cz+d =0. Tinh
T=a+b+c—-d.

.2 . . 2 x+1 y z=2 _ 1, Y A
Cho diém 1(0;0;3) va duong thang d == Tim ban kinh mat cau (C) ¢6 tdm I

va cit duong thing d tai hai diém A, B sao cho 4B =6 (két qua lam tron dén hang phan trim)
Trong khéng gian véi toa do Oxyz, cho mit cdu (C):(x—1)"+(y—2) +(z+3) =11. Pudng
thang d 1a tiép tuyén ctia mt cau (C) tai diém 4(2;1;0) co vecto chi phuong 1a u, = (-1;5;¢)

va vudng goc v6i duong thang A al Ir 1 = % =z I 2 . Tinh gié tri b+ ¢ (két qua lam tron dén hang

phan tram).
Trong khong gian Oxy, tong tit ca bao nhiéu sb tu nhién cua tham s6 m dé phuong trinh

X’ +y’+z° +2(7}1—2)y—2(m+3)z+3m2 +7=0 la phuong trinh ctia mot mit cau.
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Cau 46:

Cau 47:

Cau 48:

Cau 49:

Cau 50:

Cau 51:

Cau 52:

Cau 53:

Cau 54:

Cau 55:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho diém A(l ; m;l) va mit cau (S ) c6 phuong trinh
X’ +y*+2z°-2y+4z-9=0. Tap cac gia tri cia m dé diém A nam trong khi cau co dang
(a;b) v6i a;b 1a cac s6 nguyén. Gi tri cia 4’ bang.

Trong khong gian Oxyz, c6 bao nhiéu gid tri nguyén duong m dé phuong trinh
x*+y’ +2° —2x—2y—4z+m=0 la phuong trinh cia mot mit cau?

Trong khong gian Oxyz, cho mat cAu (S) co tam I(l;—3;2) va di qua A(S;—1;4) c6 dang
(x—a)2 +(y—b)2 +(z—c)2 = R?. Tinh gia trj biéu thic T=a+b+c+R’.

Trong khong gian Oxyz, cho ba diém A(1;2;—4), B(l;—3;l), C(2;2;3). Tinh duong kinh |
clia mit cau (S ) di qua ba diém trén va c6 tim nam trén mit phang (Oxy) (lam tron két qua dén
hang phan chuc).

Trong khéng gian Oxyz, cho cac diém A(—2; 2; —2), B(3; —3;3) va diém M khong ¢ dinh
trong khong gian théa mén % = % . Khi d6 d6 dai OM 16n nhét bing bao nhiéu? Lam tron két
qud dén hang phan chuc.

Trong khong gian Oxyz, khi phuong trinh x* +y° +2* =2(m+2)x +4my —2mz +7m’ —1=0
la phuong trinh mat clu. Xac dinh m dé mit cau c6 ban kinh 16n nhét.

Trong khong gian Oxyz, cho diém T (1 =2 ;3). Goi (S) 12 mat cAu c6 tm I va cét truc Ox tai

hai difm A va B sao cho AB:2\/§ . Khi @06, phuong trinh mit ciu (S) c6 dang la

Ay )2 B 2= 5 L, c, e za_bC
(x a) +(y b) +(z c) R”, tinh gia tri cia P R ?

x=1+t
Cho céc diém A(—2;4;1), B(2;0;3) va duong théng d:qy=1+2t.Goi (S) 1a mit cau di qua
z=-2+t

A,B va c6 tim thudc duong thang d. Ban kinh ctia mit cau (S) la R= a\/g , tinh gia tri cua
P=a+b?

Trong khong gian Oxyz, cho duong thang A:x—_1=%= 212 va mit phang

(P):Zx—y+z—3=0. Goi mat cau (S) cO tam I(a;b;c) thuéc A va tiép xuc voi (P) tai
H(1;-1;0). Khi d6 gia tri a”+b” +c* bing bao nhiéu?

Trong hé truc Oxyz cho trude (don vi trén tryc 1a mét), cho mot tram thu phat song 5G c6 ban
kinh vung phu song ctua tram ¢ ngudng 600m dugc dat ¢ vi tri [ (200 ;450; 60) . Tim gia tri 16n
nhat cia m (lam tron dén hang don vi) d& mot ngudi dung dién thoai & vi tri

A(m +100;m+370; 0) 6 thé st dung dich vy cta tram néi trén.
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Cau 56:

Cau 57:

Cau 58:

Cau 59:

Cau 60:

Cau 61:

Cau 62:

Cau 63:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

. . - -1 -
Trong khong gian Oxyz, cho duong thang AL 32 :yz 2221, (P):x+2y—2z—2:0,

(Q):x+2y—2z+4=0.Goi mitcau S(I,R) c6 tam I thudc A va tiép xac véi (P),(Q). Khi

d6 duong kinh ctia mét cau cé gia tri bang bao nhiéu?

x-2 y+4 z-3
1 3

Duong thing d cit mét ciu (S) tai hai diém phén biét trong d6 M (x,,;,;z, ) v6i x,, >0

Cho mit cau (S):(x—l)z+(y+2)2+(z—3)2 =25 va duong thang d :

Gia trj biéu thic T = x2, + y2, +z2, bang (Lam tron két qua dén hang phan mudi)

Cho 3 diém M (2;3;3), N(2;—1;-1), P(=2;—1;3) va mit phiang («):2x+3y—z+2=0. Phuong
trinh mat cau di qua 3 diém M,N,P va co6 tim thudc mat phéng (a)c() ban kinh la:

Trong khong gian vdi h¢ toa dd Oxyz, cho hai diém A(3;-2;6), B(0;1;0) va mat cau
(S):(x=1)*+(y=2)* +(z—3)*> =25. Mit phang (P):ax+by+cz—2=0 di qua 4, B va cit (S)
theo giao tuyén 1a dudng tron c6 ban kinh nho nhéat. Tinh T=a+b+c=....

Mot qua bong 16 dugc dit & mot goc cta cin phong hinh hdp chir nhét, sao cho qua bong cham
va tiép xtic v6i hai blrc twong va nén nha cia cin phong d6 thi c6 mot diém trén qua bong cd
khoang cach 1an luot dén hai birc tudng va nén nha 1a 17 cm, 18 cm, 21 cm (tham khao hinh
minh hoa). Hoi d6 dai duong kinh cua qua bong bang bao nhiéu cm biét ring qua bong rd tiéu
chuan c6 dudng kinh tir 23 cm dén 24,5 cm? Két qua la tron dén mét chir sé thdp phan.

B
5 A
18 A7
21

C

Trong khong gian Oxyz, cho mit cau (S):x* + (y)2 +(z- 2)2 =3. C6 tit ca bao nhiéu diém
A(a,b,c) (a,b,c 1a céc s6 nguyén) thudc mit phang (Oxy) sao cho 6 it nhat hai tiép tuyén cia
(S) di qua A va hai tiép tuyén d6 vudng goc v6i nhau?

Tt mat nude trong maot bé nudc, tai ba vi tri d6i mot cach nhau 4m, nguoi ta lan luot tha day doi
dé qua doi cham d4y bé. Phan day doi ( thing ) ndm trong nudc tai ba vi tri d6 lan lugt c6 d6 dai
8m; 8,8m; 9,6m. Biét day bé 1a phang. P4y bé nghiéng so véi mit phing nim ngang mot goc 1a
(1am tron t&i hang phan chuc) (don vi d6)

Cong nghé hd tro trong tai VAR (Video Assistant Referee) thiét 1ap mot hé toa d6 Oxyz dé theo
ddi vi tri ciia qua bong M . Cho biét M dang nam trén mit san c6 phuong trinh z =0, déng thoi
thudc mat cau (S): (x—22)* +(y—4)* +(z—13)> =194 (don vi do dai tinh theo mét). Goi J 1a
hinh chiéu tAm I ciia mat cau (S) xudng mit san bong. Khoang cach tir vi tri M cua qua bong
dén diém J 1a:..........
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Cau 64:

Cau 65:

Cau 66:

CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Hinh 4

Trong hé truc toa d0 Oxyz, san nha cta mot cong trinh thudc mat phang Oxy, tay vin cua lan
can cau thang 13 mot dudng thiang di qua hai diém A(5;1;9) va B(2;1;12). Goc tao bai tay vin
cta lan can cau thang va mat san nha bang bao nhiéu do?

Phia trudc cua mot san van dong, nguoi ta cd dat mot qua bong da khong 16. Cach doé khong xa,
c6 mot bong deén. Trong khong gian Oxyz (don vi do 1a mét), gia sir mat ngoai qua bong (S ) co
phuong trinh (x—l)2 +(y—1)2 +(z—3)2 =9 va bong dén & vi tri M (15;1;6). Khi do, khoang
cach xa nhit ma bong dén co thé chiéu dén mot diém trén qua bong bang MA , véi MA chinh 14
tiép tuyén ké tir M dén (S) va 4 la tiép diém. Vay M4 bang bao nhiéu mét?

Trong khong gian Oxyz (don vi cia céc truc toa do 1a mét), mot thiét bi phat song wifi dat tai vi
tri 4(3;1;1) nhu hinh v&. Ving phu séng tot nhét cua thiét bi c6 ban kinh bang 11 (m). Héi s6
gia tri nguyén cia tham s6 m dé mot ngudi st dung dién thoai tai diém E (=3;8m) co thé bat

duoc tin hiéu wifi tét nhit cua thiét bi néi trén.
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

PHUONG PHAP TOA PO
TRONG KHONG GIAN

| CHUONG |

BAI: PHUONG TRiINH MAT CAU
@ HE THONG BAI TAP TRA LOI NGAN

Cau 1:  Trong khong gian Oxyz , cho mit cau (C) tdm 7(2;1-3) vadi qua M (1;—1;-5) c¢6 phwong trinh
(C):2x* +2y* +222 +ax+by+cz+d =0. Gia tri biéu thic T =a+b—c+d bang bao nhiéu?
Loi giai
Tra loi: —14
Mit cau (C) c6 tdm 7(2;1;-3), ban kinh IM = \/(1 —2) +(=1-1)* +(-5+3)* =3.

Phuong trinh mit cau (C):x” + y* +z° —4x—-2y+62+5=0
S 2x°+2y° +22° —8x—4y+12z+10=0.
Suyraa=-8,b=-4,c=12,d=10.
Vay T=-8-4-12+10=-14.
Cau 2: Trong khong gian Oxyz, cho diém A(1;0;2) va B(0;2;1). Biét mat cau duong kinh 4B c6 dang
(C):(x—a)* +(y—b)* +(z—c)* =d . Tinh gia tri biéu thic T =2a—b+4c+2d .
Loi giai
Tra loi: 9

Mit cau (C) c6 tam [ [%;l;%] 1a trung diém AB.

2 2
Ban kinh IA:\/(I—%] +(O—l)2+(2_%j :ﬁ.

2

3\ o A 1 ? 2 3 2 3
Phuong trinh mat cau (C): X_E +(y-1)"+ Z—E =E.
Suy ra a=l,b=1,c=§,d=§.

2 2 2

Vay T:2.l—1+4.§+23:9.
2 2 2
Cau3: Trong khong gian Oxyz, mat cau co tam J (1;2;—1) va tiép xlic voi midt phang
(P):2x-2y—z-8=0 c6 phuong trinh (C):x* + y* +z° —2ax—2by—2cz+d =0. Tinh gi4 tri

cua biéu thic a+b+c+2d .
Loi gii
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Cau 4:

Cau 5:

Ciu 6:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Tra loi: —4
Ban kinh mat cau la:

r=d([;(P))=w=3.

Jiran
Phuong trinh mat ciu (C):(x—l)2 +(y—2)2 +(z+1)2 =9,
SxX+y 422 -2x—4y+2z-3=0.
Suyraa=1b=2;c=-1;d =-3.

Hay a+b+c+2d =1+2+(-1)+2.(-3)=-4.

Trong khong gian voi hé toa dd Oxyz, cho 1(0;2;3). Tinh ban kinh mit cau tam I tiép xtic voi
truc Oy .
Loi giai
Traloi: 3
Goi H hinh chiéu vudng goc cua I 1éntruc Oy = H (0;2;0).
Mit cau tdm 7 tiép xtc véi truc Oy nén mit cau c6 ban kinh R=1H =3.
Trong khong gian v6i hé toa do Oxyz , goi (S) 1a mat cdu di qua hai diém A (3;-1;2), B(1;1;-2)
va ¢ tdm thudc truc Oz . Ban kinh ctia mit cau (S)1a R.Giatri R? bang?
Loi gidi
Tra loi: 11
Goi tAm ctia mat ciu 1a I(a;b;c). Vi I €Oz nén 1(0;0;¢).
Mit chu di qua 4,8 nénco IA=IB < 14> =IB> < 9+1+(c-2) =1+1+(c+2) <c=1.
Bén kinh mat cAu R=I4=+/11.
Trong khong gian véi hé toa d6 Oxyz, cho diém A(2;0,0), B(0;2;0), C(0;0;2), D(2;2;2).
Mt cau ngoai tiép tir dién ABCD c6 tdm 1a 1(a;b;c). Tinh gia tri biéu thite T=a—b—2c.
Loi gidi
Tra loi: -2
Phuong trinh  mit cdu ngoai tiép t¢ dién ABCD 6 dang (S):

X'+ +2° =2ax—-2by—2cz+d =0; v6i a’ +b* +c* —d > 0.

Vi mit cau (S) di qua cac diém 4, B, C, D nén ta c6 hé phuong trinh

4—da+d=0
4—4b+d =0 d=0 .

& .Suyra I(LL;1) nén T=a-b-2c=-2.
4—4c+d =0 a=b=c=1

12—4a -4b—4c+d =0

Trong khong gian véi hé truc toa dd Oxyz, cho hai diém A(1;0;-3), B(-3;—2;-5). Biét rang
tap hop cac diém M trong khong gian thoa man dang thic AM?*+BM?* =30 1a mot mit cau
(S). Tim ban kinh R cua mit cdu (S).

Loi giai
Traloi: 3
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Cau 8:

Cau 9:

Cau 10:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Goi toa d diém M (x;;z). Khidé AM* +BM* =30
& (x—l)2 +y° +(z+3)2 +(x+3)2 +(y+2)2 +(z+5)2 =30
S2X° 42y +22° +4x+4y+162+18=0
SX+Y +27+2x+2y+82+9=0
& (x+1)" +(y+1)" +(z+4) =9 1a phuong trinh ctia mt cau (S), co tam I(~1;—1;—4) va
ban kinh R =3.
Trong khong gian véi hé truc toa 40 Oxyz, cho tir dién déu ABCD co A(0;1;2) va hinh chiéu
vudng goc clia A 1én mit phang (BCD) 1a H(4;—3;—2). TAm mit cau ngoai tiép tir dién
ABCD 1a I(a;b;c). Tinh gia tri biéu thitc T =a’ +b” +¢”.

Loi giai
Tra loi: 14
Goi I (a;b;c)= 14 =(—a;1—b;2—c);ﬁ =(4-a;-3-b;—2-c¢)
Do ABCD 1a tir dién déu nén tim / cta mit ciu ngoai tiép trung voi trong tam tor dién
Nén IA+IB+IC+ID=0=I4+3IH =0 = IA=-3IH (Vi H la trong tam tam giac BCD)
—a=-3(4-a) a=3
Tir d6 ta c6 hé phuong trinh{1-b=-3(-3-b) = b=-2 =1(3;-2;-1).
2-c=-3(-2-¢) [c¢=-1
Vay T=a’ +b* +c* =14
Cho hai diém A4, B cb dinh trong khong gian c6 do dai 4B 1a 4. Biét rang tap hop cac diém M
trong khong gian sao cho MA =3MB 1a mot mit cau. Ban kinh mit cau d6 bang
Loi giai

Traloi: 1,5
Ta co: MA=3MB < MA' =9MB < (Ml +I4) =9(MI +IB)
& 14> =91B* +2MI (I4—91B ) = 8MI” (1)

Goi I thoa man I]—9I§=()<:>ﬁ=%@ nén IB = ;IA=%.

1
2
Tu (1) suy ra < 8MI* =18 < MI :% suy ra M thudc mit clu (S) c6 tim 1a / va béan kinh
R=2.

2
Trong khong gian Oxyz, c6 tat ca bao nhiéu gia nguyén ctia m dé
X4y +22+2(m+2)x=2(m-1)z+3m*> =5=0 la phuong trinh mdt mt cau?

Loi giai

Tra loi: 7
Phuong trinh di cho 1 phuong trinh mét cau khi va chi khi
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Cau 11:

Cau 12:

Cau 13:

Cau 14:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

(m+2)2 +(m—l)2—3m2 +5>0
oSmt-2m-10<0

<:>—1—\/ﬁ<m<l+\/ﬁ

Theobaira meZ =>m= {—2;— 1;0;1; 2;3;4} = c6 7 gid tri cia m nguyén thoa man bai toan.

Cho phuong trinh x2 + y? + 2% —4x + 2my +3m> —2m =0 voi m 1a tham sd. Tinh tong tat ca cac
gi4 tri nguyén cua m dé phuong trinh da cho 1a phuong trinh mat cau.
Loi giai
Traloi: 1
Gia st x> +y° + 2% —4x +2my +3m> —2m =0 1a phuong trinh mat cau.

Khi d6 tam mt cau 1a I(2;—m;0), va ban kinh R= \/4+m2 —(3m® —2m) =N-2m* +2m+4.

v6i diéu kién—2m’ +2m+4 >0 < me(-1;2).
Do meZ:me{O;l}.
Viy tong tat ca cac gia tri nguyén ciia m bang 1.
Trong khong gian Oxyzcé tat ca bao nhidu gia tri nguyén m dé phuong trinh
x* + 3y + 2> +dmx + 2my —2mz +9m* —28 = 0 1a phuong trinh mit cau?
Loi giai
Traloi: 7
Tacd x> +y° +2z° +4mx+2my —2mz+9m> =28 =0

<:>(x+2m) (y+m) +(Z m) =28-3m’

()1aph1rongtr1nhmatcau<z>28 3m® >0 — ‘/—< </

Do m nguyén nén m € { -3;-2;-1;0;1;2; 3
Viy co 7 gia trj cia m thoa mén yéu cau bai toan.
Trong khong gian Oxyz, xét mat ciu ( S ) c6 phuong trinh dang
x*+y* +2° —4x+2y—2az+10a = 0. Cé bao nhiéu gia tri nguyén cta tham sb a dé (S) c6 chu
vi duong tron 16n bang 8

Loi giai
Tra loi: 2

8n

Dudng tron 16n c6 chu vi bang 8 nén ban kinh cia (S) la 5= 4.
T

Tur phuong trinh ctia (S) suy ra ban kinh cua (S) 1a V22 +12 +a* —10a .

a=-1

Do d6: \V22+1> +a* —10a =4@[ -
a=

Cho phuong trinh x* + y* + 2> +2mx—4y+6mz+m*> +4=0 (m 1a tham sb va m <0). Trong
tAt ca cac mit cau co thé co duoc voi mdi gia tri cia m viét phuong trinh mat cAu ¢6 dién tich
1a 36z. Tinh P=m*+2024
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Cau 15:

Cau 16:

Cau 17:

Cau 18:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
Loi giai

Tri 10i: 2025
Tacdo A=-m;B=2;C=-3m;D=m"+4
Taco r* =A>+B*+C*—D=m*>+4+9m* —m* —4 =9m*
Laicod S=4nr’ =4n9m’ =36r & m’> =x1=>m=—-1= P=m" +2024 = (-1)* + 2024 = 2025 .
Trong khong gian vai hé toa 4o Oxyz , cho diém M (1,' -2; 3) va I 1a hinh chiéu vuéng goc cua
M(3; 1;2) trén truc Ox . Goi (S) 1a mdt cu c6 tam / va di qua diém M .

Do dai ban kinh mit ciu br:ing
Loi giai
Tra loi: 3

Hinh chiéu vuong goc cua M trén truc Ox 1a I(l;O;O) =IM=~2*+1>+2% =3

Trong khong gian Oxyz , mét ciu (S) ¢ tam 13 diém A(l; 2; —3) va di qua diém B(3;—2; 1) . Goi
M (1;6;-3) 1a diém thuge mat cau biét be N'.
Tung d6 diém M c6 gia tri bang
Loi giai
Tra 10i: 8
Mit cau (S)di qua B(3;-2;1)nén ban kinh R = 4B

& R=\(3-1) +(2-2)" +(1+3) ©R=6
Vay phuong trinh ctia mit cau (S)1a: (x—1)"+(y—2) +(z+3)" =36.
Thay toa d¢ diém M (1;;-3) vao phuong trinh mat cau (), ta cé:

b-2=6 [b:S

1-1) +(b=2) +(=3+3)’ = —2) =
(1-1) +(b-2) +(-3+3) =36 <=(b-2) 36<:{b_2=_6<:> _

Vi b>0 nénnhan H=8.

Trong khong gian véi hé toa do Oxyz, cho hai diém M (1; 2;3), N(3,' -2; —5) . Mit cau (S) co

duong kinh MN c6 phuong trinh dang (x—2)* +(y—a)’ +(z—b)* =c.Khid6 a+b+c bang
Loi giai

Tra loi: 20

+)Ta c6 toa do trung diém I ciia doan MN 1a 1(2;0;-1) va MN = (2,-4;-8)

— MN =4+16+64 =+/84 =24/21

+) Suy ra phuong trinh mit cdu duong kinh MN 1a: (x—2)* + > +(z+1)> =21
+) Vay a+b+c =0+(-1)+21 =20

Trong khong gian v&i hé toa do Oxyz, cho diém A(l; 2;4) va A'la hinh chiéu vuong gbéc cla
A trén mit phing Oxy. Mit ciu (S ) c6 duong kinh AA' c6 phuong trinh dang
X’ +y*+z° +ax+by—4z+d=0.Khi d6 a+b+d bing

Loi giai
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Cau 19:

Cau 20:

Cau 21:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Traloi: -1

+)Tacotoaddcua A'la A'(1;2;0) = toa dd trung diém I cua doan AA'1a 1(1;2;2)
c6 AA'=(0;0;4) = AA'=~0+0+4% =4

+) Suy ra phuong trinh mit ciu duong kinh AA'la: (x—1)* + (y—2)+(z-2)"=4
oS x*+y +2° -2x—4y-4z+5=0

+) Vay a+b+d =(-2)+(-4)+5 =-1

Trong khong gian v6i hé toa 40 Oxyz , cho mit cau (S) cotam 7(2;—4;3) va tiép xuc véi truc
Ox . Ban kinh ctia mit cau trén bang
Loi gidi
Tra loi: 5
Goi R 1a ban kinh ctia mit ciu (S) va H 1a hinh chiéu cua / trén truc Ox suyra H (2;0;0)

va R=1IH =J(2-2) +(0+4) +(0-3)’ =5.
Mgt ciu () co tam 7(2;-4;3) va bankinh la R =5

Trong khong gian véi hé toa d0 Oxyz, mit cau (S) c6 ban kinh bang 2, tiép xuc v6i mit phang
(Oyz) vaco tam nam trén tia Ox. Hoanh d6 cua tAm mat cau (S) la
Loi gidi
Tra loi: 2
Goi 7 13 tAm mit cau (). Vitam 7 ndm trén tia Ox nén 7(a;0;0), (a>0).
Vi mit cau (S) co ban kinh bang 2, tiép xtc v6i mit phang (Oyz) nén ta co:
a=2
a=-2

Do a >0 nén tanhan a =2, loai a=-2. Suy ra mit cdu (S) c6 tam 71(2,0,0).

d([,(Oyz))=2<:>@=2<:>|a|=2<:>{

Mit cau (S) cé tam 7(-1;2;3) va c6 ding mdt diém chung véi mit phiang (Oxy). Goi mdt giao
diém cta mit cau (S) véitruc Oz 1a A(a;b;c) (c>1). Tong a+b+c bang
Loi gidi
Tra loi: 5
Taco (Oxy):z=0.
Mit cdu (S) c6 dung mot diém chung v6i mit phang (Oxy) < R= d(],(Oxy)) =3.
Suyra (8):(x+1)" +(y—-2) +(z-3)" =9.
Cho x=y=0=1+22+(z-3) =9@[zz
z=

Vic>1nén 4(0,0;5)=a+b+c=5.
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Cau 22:

Cau 23:

Cau 24:

Cau 25:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+2¢t
Goi [ la giao diém cia dudng thing d:{y=-2—¢ va mit phing (Q):x+y+z-3=0. Ban
z=t
kinh ctia mt cau (§) c6 tim / va tiép xtc véi mit phang (P):2x—y+2z =0 béng
Loi giai
Tra 16i: 6
Taco [ed = I(1+26,-2—t;t).
Vil=dn(Q)nén Ie(Q)=1+2t-2-1+1-3=01=2.
Suy ra /(5;—4;2).
Mit cau (S) tiép xUc voi mat phang (P):2x-y+2z=0
=|2-5—(—4)+2-2|:6

J2 +(-1) +2°

Phuong trinh mt cau tim 7 (1;—2;3), tiép xtc véi truc Oy c6 binh phuong cua ban kinh 1a

< R=d(1,(P))

Loi giai
Tra loi: 10
Vi mit cau tiép xuc vdi truc tung nén ban kinh R =+/17 +3? = J10 .

Cho diém 7(-3;1;4) va dudng thing d c6 phuong trinh X;_I S I 2_: +13 . Phuong trinh
mit cau tdm 7 , tiép xtic véi d c6 ban kinh 1a (1ay gi4 tri gin dung dén hang phan trim)

Loi gidi
Tra loi: 5,48

Vi mit cdu tiép xtc véi d nénbankinh R =d(I,d)=1IH véi H l1a hinh chiéu cta 7 1én d.
Vi H ed néngoi H(2t—1;1+2;—¢—3) ma IH L d nén IHu, =0.

Ta co ﬁ(%+2;t+1;—t—7);%(2;l;—1)

Suyra 4t +4+t+1+1+7=0t=-2=[H(-2-1;-5) = R =/4+1+25 =30 ~ 5,48.

x+1 y z-=-2

Cho duong thang d = va diém 7(0;0;3). Mt cau (S) c6 thm 7 vacit d tai
hai diém A, B sao cho tam giac IAB vudng tai 7 . Dién tich tam giac IAB bang
Loi gidi
Traloi: 1
d
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Cau 26:

Cau 27:

Cau 28:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Duong thang d di qua M (~1;0;2) va ¢6 VTCP 11(1;2;2).

]

Do d6: W(—I;O;—l) :[Q,TMJ =(-2;-1;2),suyra d([,d):Tzl.
u

Vi tam giac /4B 1a tam giac vuong can tai / nén IBA=45°.
Khi d6 tam gidc /BH la tam gidc vudng can tai H .
= IB=1IH\2 & R=V2d(I,d) = R=V2.

S :%IA.IB :%(\5)2 =1

Goi d 1a giao tuyén cuia hai mat phang (P) x—=2y+z-9=0, (Q) :2y+2z+5=0.Mit cau
(S) co tam 1(1;1;1) cat d tai hai diém phan biét 4, B sao cho 4B =16. Ban kinh ctiia mat cau
(S) bang

Loi giai
Tra 1oi: 9
(P) c6 vecto phéap tuyén 7i,(1;—2;1), (Q) c6 vecto phap tuyén 7,(0;2;1) nén d co vecto chi
phuong u = [ﬁl;ﬁz]: (_4;_1;2)'
d diquadiém N(14;0;-5) = IN = (13;-1;-6) = | IN, i | =(-8-2;-17)

Khoang cach tir / dén d 1a

Goi 1a hinh chiéu cta [ trén 1a trung di€ém cuia va

Ban kinh mat cau la

Tinh ban kinh mt cau (S) c6 tim 7(1;—1;2), biét mit phang (P):4x+3y+12z+1=0 cit mit
cau theo mot giao tuyén 1a duong tron c6 dién tich bang 167 . (Iam tron dén hang phan tram)
Gi4 tri bang

Loi giai
Tra loi: 4,47
d(z;(P))=|4_3+12'2+1| s
N4 +37 4127
Tacd S=nr’ < l6r=nr’ >r=4.

R, = Jd* (I;(P))+r* =N2* +4* =25 ~ 4,47,

Mit cau (S) c6 tam /(2;3;—1) vabankinh R, biét mit phing (P):9x+12y+8z+5=0 cit mit
cau theo mot giao tuyén 1a dudng tron c6 ban kinh »=m+1. Tim téng cac gia tri nguyén cua
tham s& m dé ban kinh mat cAu nhé hon 5.
Gia trj bang

Loi giai
Tra loi: 3
Taco: r=m+1>0m>-1
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Cau 29:

Cau 30:

Cau 31:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

|9 2+12.3+8.( +5|

()

Taco

0<R, <5<:>\/d2(1;(P))+r2 <53 +(mt1) <25 m +2m-15<0&-5<m<3.

Két hop diéu kién ta dugc: —1<m<3.Ma meZ nén me{0;1;2}.
Téng cac gia tri nguyén ciia m bang 3.
Goi I(m;n;p) la tim cua mat cAu (S) di qua 4 diém M (2;2;2), N(4;0;2), P(4;2;0) va
0(4;2;2).Khidé T =2m+n-3p béng
Loi giai
Tra loi: 4
Goi phuong trinh mit cau (S): x> + > +z> —2ax—2by—2cz+d =0, (a2 +b*+ct—d > O).
Do M (2;2;2)e(S)< —4a—-4b—4c+d=-12 (1)
N (4:0:2) € (S) < —8a—4c+d =-20(2)
P(4:2:0)e(S) & —8a—4b+d =20 (3)
0(4:2:2) e (S) = —8a—4b—4c+d =24 (4)
Giai hé (1), (2), 3), (4)tacé a=3, b=1, c=1, d =8, suy ramit cau (S) c6 tam /(3;1;1)
Khido T=2m+n-3p=23+1-3.1=4
Cho 3 diém 4(2;0;1),B(1;0;0),C(1;1;1) va mat phang (P): x+ y+z—2=0. Phuong trinh mit
ciu di qua 3 diém 4, B,C va c6 tam thudc mat phiang (P)c6 ban kinh la
Loi giai
Traloi: 1
Goi I(a;b;c)1a thm mit cau di qua 3 diém 4,B,C.
IA4* = IB’

Khid6 IA=IB=IC &
14 = IC?

(a—2)2+l72+(c—1)2:(a—l)2~|—b2+c2 {a+c:2
= 2 2 2 2 = —
(a=2) +b+(c—1) =(a—1) +(b—1) +(c—1) la—b=1
Do tAm clia mit cau thudc mét phiang (P)nén a+b+c—2=0.
Ta c6 hé phuong trinh:
at+c=2 a=1
a—b=1 < 1b=0.
a+b+c=2 c=1
Ban kinh ctia mit cau la: R=I4=1.
Cho 3 diém 4(0;8;0),B(4;6;2),C(0;12;4). Phuong trinh mét cau di qua 3 diém 4,B,C va ¢6
tam I (a;b;c)thudc mit phing (Oyz). Khi do, a+b+c=.....

Loi giai
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Cau 32:

Cau 33:

CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Tra loi: 12
Do tam / thugc mat phang (Oyz) nén I(O;b;c) =a=0.
. . 14* = IB?
Mait cau di qua 3 diém A4,B,C nén IA=I1B=IC &
14> = IC?
(b—8) +c* =4 +(b—6) +(c—2) [pb=7
& . ) , e _s
(b—8) +c* =(b—12) +(c—4) ¢
Vay tam 7(0;7;5). Nén a+b+c=12.

Cho céc diém A(1;3;1); B(3;2;2) . Ban kinh mat cau di qua hai diém A,B va tam thudc truc Oz
bang (1am tron dén hang phan trim)
Loi giai
Tra loi: 3,74
Do tam I thudc truc Oz nén 1(0;0;z)
A =1 +3*+(z-1)
IB* =3 +2"+(z-2)
Do mit cau di qua 2 diém A,B nén IA =B
= I4* = IB’
S1P+3+(z-1)=3+2+(z-2)
S2z=62z=3
= 1(0;0;3);R* = 14* =14
= R=+/14 3,74

Il y-2 =z-
-1 -2
di qua hai diém A,B va tam thudc dudng thang d bang (1am tron dén hang phan trim)

Cho céc diém A(0;1;3) va B(2;2;1) va duong théng d: x2_ 3 . Ban kinh mit cau

Loi giai
Tra loi: 2,29
Do tam I thudc truc Oz nén I (0;0;z)
d:x—l :y—2:z—3
2 -1 -2
x=14+2¢
Phuong trinh tham s ctia d:{ y=2—1¢
z=3-2¢
Goi I 1a tAm ciia mit cau, do I thudc d nén I (142t; 2 - t; 3 - 2t)

Ta co:

IA?=(1+2t) +(2-t-1)" +(3-2t=3)" =9t> + 2t + 2
IB>=(1+2t-2+(2-t-2)+(3-2t—1)> =9t —4t+5
Do mit cau di qua 2 diém A,B nén IA =IB

= I4* = IB?

=0> +2t+2=9" -4t +5

<St=1/2
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Cau 34:

Cau 35:

Cau 36:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

= 1(2;3/2;2);R> =14> =21/4

V21

=R=——-%229
2

Trong khong gian vGi hé truc toa do Ozyz, cho mat cAu (S ) cotim [/ (a :b;c ) nam trén duong

-1 -2 . ,
thang (d):%zyTzzl va tiep xGc vo&i hai mdt phang (P):2x—z—4=0,

(Q):z-2y-2=0.Téng P=a+b+c bing

Loi giai
Traloi: 6

Goi tim mat cAu la ](a; a+l; a+2) e (d). Do mat chu tiép xic voi (P) va (Q) nén
o(1 (7)) = a(r(0))

|2a_a_2_4| ) ‘a—Z(a+1)—2‘

Vs Js

Tam mit ciu Ia 1(1; 2; 3) = P=6

Suy ra <:>|a—6|=|—a—4|<:>a:1.

Trong khong gian voi hé toa 46 Oxyz, mit cau (S) ¢6 tim thudc Ox va tiép xtc v6i hai mit phing
(P):x+2y+22—1=0,(Q):x—2y—2z+3=0c6 ban kinh R bang (két qua lam tron dén hang
phan trim)

Loi giai
Tra loi: 0,67

|a—1| |a+3|
&S 1=1 1

Goi I(a;0;0)1a thm ctia mit cau (S). Ta c6 d(I;(P)):d(I;(Q)) 3 3 —a=-1
Khi do, ban kinh ciia mat cdu (S)1a R =d(I;(P)) =@ -=.

. -4 -1 +5
Trong khong gian Ozyz, cho hai duong thang A : 373 = y—l = Z—2

Z K, 2wy A A fr 21t aa 2 \ .
A 1 = 3 = 1 Trong tat ca mdt cau tiép xtc vdi ca hai duong thang A va A, . Goi (9)

12 mat cau c6 ban kinh nhé nhat. Dién tich ciia mit cau d6 co két qua 1a ( 1am tron dén hang phan
truc)
Loi giai
Tra loi: 18,8
Ta dé dang kiém ching dugc A, va A, chéo nhau
Vimit cau (S)tiép xtic véi hai dudng thang A, A, va c6 ban kinh nho nhét. Suy ra mit cau (S)
1a mit cau duong kinh 4B (véi AB l1a doan vudng goc chung ctia A, A,)
Ta co: A, di qua M (4;1;-5) va c6 VTCP u: =(3-1;,-2)
A, di qua N(2;-3;0) vacod VTCP u, =(1;3;1)
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Cau 37:

CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

‘u_',u— W‘
Suyra d(A,,A,)= [ A‘_“l ~2J6
H:uAl’uA2:|
AB d(A,A ) )
Vay ban kinh R :7=¥=\/& Dién tich mat cau (S)la S =7R*> =67 ~18.8
A . 1A . . . 2 x y-3 z-4
Trong khong gian v61 hé toa do Oxyz, cho hai duong thing d, :—4=T= 3 va

x=2 'y z+10
d,: ==
4 =2 3

mat cau tiep xtc vdi ca d,va d,. Giatri T =a’ —b+cco két qua 1a

. Goi (S) 1a mit cau thm I (a;b;c) c6 ban kinh nhé nhat trong sb cac

Loi giai
Traloi: 4
ff| M
d,
M
N
)
d,

Goi (S) 1a mit cAu tam 7, bankinh R tiép xtic v6i d, va d, lan luot tai M va N .

Suyra IM 1 .d va IN 1d,.Khido6taco IM+IN2MN<:>2R2MN©RZ@.

Dé ban kinh R dat gi4 tri nho nhét thi MN dat gia tri nho nhat hay M, I, N thiang hang.
D@ nhan thay d,va d, chéo nhau. Suy ra MN la doan vudng goéc chung cta d, va d,. Khi do.
Mit cau (S) la mat cau duong kinh MN .

x=—4t
That vay, taco d,:y =3+t c6 VICP ”—011:(_4;1;3)' M ed = M (—4t;3+1;4+31).
z=4+3¢
x=2+4t
dy:yy=-21"  cOVTICP u, =(4;-2;-3). Ned, = N(2+4';-2;-10-3¢")
z=-10-3¢

Suyra MN =(2+4¢ +4t;-3-2t'—1;-14-3' - 3¢)

MN Lu, [MNu, =0 (27/+26t=-53 [t'=-1=N(-2;2;-7)
Co_. ooy < , =
MN Lu, MNu, =0  (291'+27t=-56  |1=—1= M (4;2;])

Page 12

Swu tam va bién soan



Cau 38:

Cau 39:

Cau 40:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

a=1
Vi mit cu (S) la mat cau duong kinh MN suy ra tim 1(1;2;-3) hay 46=2

c=-3
Viay T=a’ —-b+c=1"-2+(-3)=—4.

x=1-¢
Trong khong gian Oxyz, cho dudng thing d:{ y=mt,(meR,teR)vd mit cau
z=2
(S):x? +(y—2)2 +(z+2)2 =25. Biét duong thang d khong cit mit cau (S).
S gi4 tri nguyén duong m tuong ung bang
Loi giai
Traloi: 0
Goi M (1-t;mt;2) ed la giao diém (néu c6) clia dudng thing d va mit cau (S).
Thay diém M (1—t;mt;2) vao phuong trinh mat cAu, ta co: (1 —t)2 +(mt - 2)2 +(2+ 2)2 =25
S1=2+8 +m’t —4mt +4-9=0< (m* +1) =2(1+2m)t -4 =0(1)
D¢ duong thang d khong cdt mit cau (S) khi
i 2 2

Ay <0< (1+2m) +4(m +1)<0
S 1+4m+4m® +4m”* +4 <0

< 8m’ +4m+5<0(VN)

oSmed

Cho mit cau (S):(x—l)2+(y+2)2+(z—3)2 =16 va duong thing d:x;I:y-IHt:Z;?’,

Khoéang cach ngan nhét tir tim mit cau (S ) dén duong thang d bang(lam tron két qua dén hang

phan trim)
Loi giai
Tra loi: 3,38
Mit cau (S) cotdm 7(1;-2;3), ban kinh R =4
6

Thay tam /(1;-2;3) vao phuong trinh dudng thang d , ta dugc: g # % ary

Nén tam /(1;-2;3) khong thugc duong thing d .
Chon M (1;—4;-3) e d = IM =(0;-2;-6) = | IM,u, | =(0;-12;4).

Vay d, ) = ‘[Wu—d} = \/02 H2) ~3,38

Gl ey

x=2+t
Cho mit cdu (S):x*+y*+z°-2x+4y—6z+5=0 va dudng thang d:{y=-1+¢,
z=2+mt

(meR,teR).Biét d cat mit clu tai hai diém 4, B phan biét va do dai 4B =6.
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CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
S6 gi4 tri m nguyén thoa dé bai 1a
Loi giai
Tra loi: 0
Mit cau c6 dang: (S) . ()c—l)2 +(y+2)2 +(z—3)2 =9 vatdm J(1;-2;3), ban kinh R=3
Chon M (23-1;2)ed = IM =(L;1;-1) = | IM,u, | = (m+1;-m~1;0)

W,; 12 _ _1 2 02 \/2—
Ta c6 d(ld)J[ _ d} =\/(m+ ) +(=m-1)"+ _N2m’ +4m+2
| |ud| V2+m’ V2 +m?
AB' o 2 dm+2 9

Vi d cit mat cau tai hai diém 4, B phan biétnén R> =d>  +— <9 +
() = 4 2+m? 4

2m* +4m+2 27

ST 5 =
2+m

Vay khong c6 gia tri tham sd m thoa dé bai.

< 19m” —16m + 46 = 0(v0 nghiém)

Chu41: Trong khong gian v6i hé toa dd Oxyz, cho mit cau (S) di qua 4 diém c6 toa do lan luot 1a
A(2;0,0), B(-1;0;1), C(0;0;3), D(L;1;—1). TAm cua mit cau (S) 1a I(a;b;c). Tinh gia tri
cua biéu thie T =4a+b—c.

Loi giai
Tra loi: 3
Goi phuong trinh tong quat ciia mit cau (S) x>+ y +z2° —2ax—2by—2cz+d =0

Thay toa d6 4 diém vao phuong trinh mit cau, ta duoc hé phuong trinh:

4—4a+d=0 —da+d=-4
1+1+2a—-2¢c+d =0 2a—2c+d=-2
=

9—6¢c+d=0 —6c+d=-9
1+1+1-2a-2b+2¢c+2d =0 2a-2b+2c+2d=-3
11

a=—
14

b1y 11 17 19

= 14 =>T=4a+b—c=4—+———=3

L] 14 14 14
14

a=-2
7

Ciu 42: Trong khong gian véi hé toa do Oxyz , phuong trinh mit cau (S ) cotam [ (l; 3; 2) va c6 mot tiép

tuyén 1a duong thing A:XT_lzyT_l:il c6 dang x* +y* +z° —2ax—2by—2cz+d =0. Tinh
T=a+b+c—-d.

Loi gidi
Traloi: 0
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Ta c6 duong thing A0 EEOEA o T = (0;-2:-2
a c6 duong thing PTCP i = (151i-1) uy ra o =(0;-2;-2).
u,MM
Vi A 1a mét tiép tuyén ciia mat cau (S)nén R = d(M,A):‘[ F 0} =\/\/2?=2\/§.
i

Khi d6 phuong trinh mdt cau () c6 dang: (x—l)2 +(y—3)2 +(z—2)2 =8

S+ 427 -2x—6y—4z+6=0= =>T=a+b+c—d=0.

Céau 43: Cho diém 7(0;0;3) va duong thang d :XTH = % = 212. Tim ban kinh mit cau (C) 6 tm /

va cat duong thing 4 tai hai diém A, B sao cho 4B =6 (két qua lam tron dén hang phan trim)

Loi giai
Tra loi: 3,21
___.-"" B h -\-.H"\.
__.l" LY
"'r 1"\.
.'I Il|
[ —_———g T = 1
- | -
t{ﬂ-\._ 2 .T T _.-'J
|II ~— : e II|
ll'|. o | . :.'I
._‘- P - : '\-. I, d
_\lr\ —_—— — H_I —_——— e
.|ﬁ| x"\-\. i - - E
— -

* Goi H(-1+1;2¢;2+1)ed 1a hinh chiéu vudng goc cia I 1én duong thing d
= [H = (~1+626,—1+1)

* Ta c6 vecto chi phuong ctia d : u=(1;2;1) va IH L d

S IHu=0—l+t+4-1+t=0 2+6t—0c>t—§:>H(

-GG

2
Vay ban kinh cta cau: R=I4=IB=~IH" + HA* = (%J +3? :@z&ﬂ

wll\)
wll\)
w |
~
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Cau 44:

Cau 45:

Cau 46:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian véi toa dd Oxyz, cho mit cau (C): (x—l)2 +(y- 2) +(z +3)’ =11. Pudng

thang d 1a tiép tuyén ctia mat cdu (C) tai diém A4(2;1;0) c6 vecto chi phuong 1 u, = (~1;b;c)

va vudng goc voi dudng thang A al Irl = % -z I 2 . Tinh gia tri b+ ¢ (két qua 1am tron dén hang
phan tram).
Loi giai

Traloi: 0,71

Mit cau (C) cotam I =(1;2;-3), khi d6 14 =(1;~1;3)

Puong thing A c6 vecto chi phuong ﬁ; =(1;2;1)

Do d la tiép tuyén ctia mat cu tai diém 4(2;1;0) nén Idu, =0 <> —b+3c—1=0
Lai c6 d vudng goc v6i dudng thing A nén &ZZ =0<2b+c—-1=0

Ta c6 hé phuong trinh {

2

—b+3c—-1=0 7
f—

2b+c—-1=0 3

7

Viay b+c=§z0,7l.

Trong khong gian Oxy, tong tit ca bao nhiéu sb tu nhién cua tham s6 m dé phuong trinh

X +y’+z2 +2(7}1—2)y—2(m+3)z+3m2 +7=0 la phuong trinh ctia mot mit cau.

Loi gidai
Tra loi: 6
a=0
b=m-2
Ta co:
c:—(m+3)
d=3m*+7

Phuong trinh trén 14 phuong trinh mat cau khi:
A+t -d>0 & (m—2)2 +(m+3)2 —(3m2 +7) >0
S -m+2m+6>0 < 1-/7<m<1++/7.
Ma meN=me{0;1;2;3}.Nén 0+1+2+3=6
Trong khong gian Oxyz, cho diém A(l ;m;l) va mit ciu (S ) c6 phuong trinh
x*+y*+2z° —2y+4z-9=0. Tap cic gia trj cia m dé diém A nam trong khéi cdu co dang
(a;b) v6i a;b 13 cac s6 nguyén. Gia tri cua 4’ bang.
Loi gidi
Tra loi: -1
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Cau 47:

Cau 48:

Cau 49:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Mit cau (S) c6 phuong trinh x° +y° +2° -2y +4z-9=0.
Piém A(1;m;1) nim trong khéi cdu (S) < 1P +m* +1° -2m+4.1-9<0 < m* -2m—-3<0
o me(-1;3).
Vay a’ =-1
Trong khong gian Oxyz, c6 bao nhi€u gid tri nguyén duong m dé phuong trinh
x> +y’ +2z° —2x -2y —4z+m =0 la phuong trinh ctia mot mit cau?
Loi gidi
Traloi: 5
Tacod: X' +y +2z° —2x—-2y—4z+m=0 c>(x—l)2 +(y—1)2 +(z—2)2 =6—m.

Dé phuong trinh trén 13 phuong trinh mit cau thi 6—m >0 < m<6.
Vay gié tri nguyén duong m can tim 1a 1;2;3;4;5.
Viy ¢6 5 gié tri thoa dé.
Trong khong gian Oxyz, cho mat cau (S) cO tam I(l; —3,'2) va di qua A(S;—l;4) c6 dang
(x—a) +(y~b) +(z—c) =R*. Tinh gi4 trj biéu thie T=a+b+c+R>.
Loi gidgi
Tra loi: 24
Tam I(1;-3;2)

Bankinh R=IA=16+4+4 =+/24

Viy phuong trinh mit cau (S) : (x—l)2 +(y+3)2 +(z—2)2 =24.

Taco: a+b+c+R*> =1+(-3)+2+24=24.

Trong khong gian Oxyz, cho ba diém A(I;Z;—4), B(l;—3;1), C(2;2;3). Tinh duong kinh |
clia mit cau (S ) di qua ba diém trén va c6 tAm nam trén mat phang (Oxy) (lam tron két qua dén

hang phan chuc).
Loi gidi
Tra loi: 10,2

Goi tAm mat cau la: I(x, ,O)

y
{AIzBI@ \/( 1) +(y-2) +4° =\/(x—1)2+(y+3)2+12
A=l \/( ) +(y 2) +4 :\/(x—2)2+(y—2)2+32

- (y—z) +47 = (]/+3)2+12 Y —dy+d+4 =y +6y+9+1°
(x- ) 142 = (x 2)2_,_3 x*=2x+1+16=x"—4x+4+9
x

10y =10 -2
Rt Rt . Suy ra I( 2;1;0)
2x=-4 y=1

Vay 1=2R=2,(=2-1) +(1-2) +4 =2426 ~10,2.
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CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Cau 50: Trong khong gian Oxyz, cho céc diém A(—2; 2; —2), B(3; —3;3) va diém M khong ¢b dinh

trong khong gian thda man ]Z\\/I/I_g = % . Khi 6 d6 dai OM 16n nhét bang bao nhiéu? Lam tron két

qud dén hang phan chuc.

Loi gidi

Tra loi: 20,8

Goi M(x;y;z).

Ta co: MA _2 < 9IMA? = 4MB?
MB 3

@9[(“2)2 H(y-2) +(z+2)2:| :4[(x_3)2 +(y+3) +(z_3)2]
o’ +y’+z28 +12x-12y +122=0
Suy ra M thude mit chu (S) tam I(~6;6;-6) ban kinh R=6/3.
Khi d6 OM,, =d(O;1)+R =0I+R=63+63 =123 ~20,8.
Ciu 51: Trong khong gian Oxyz, khi phuong trinh x* +y* +z* —2(m+2)x+4my—2mz +7m* —1=0
la phuong trinh mat clu. Xac dinh m dé mit cau c6 ban kinh 16n nhéat.
Loi gidi
Tra loi: 2

Phuong trinh x° +y* + 2% — Z(m + 2)x +4my —2mz+7m’ —1=0 1a phuong trinh mt cau
<:>(m+2)2+4m2+m2—(7m2—1)>0<:>—m2+4m+5>0 o -l<m<5.
Véi me (—1;5) ta c6 mat cau c6 ban kinh 1a R =+-m*> +4m+5 = 1/—(111—2)2 +9.
Taco (m-2) 20=—(m—-2) +9<9 & \[~(m-2) +9<3.
Vay, ban kinh mit cdu 16n nhat bang 3 khi m=2.

Céu 52: Trong khong gian Oxyz, cho diém I(l;—2;3). Goi (S) 12 mat cau c6 tdm I va cét truc Ox tai
hai diém A va B sao cho AB:2\/§ . Khi d6, phuong trinh mat cau (S) cd dang la

Y ) B 2: 5 L, e za_bC
(x a) +(y b) +(z c) R”, tinh gia tri cia P R ?

Loi gidi
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Cau 53:

Cau 54:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Traloi: -1,5

A B
Goi H 14 hinh chiéu vudng géc cua I 1én truc Ox = H(I;O;O) — IH =413

Ma HA = %AB -3.
Nén ban kinh mit ciu can tim 124 R=IA =+IH? + HA® =4.
Khi do, phuong trinh méat cAu can tim 1a: (x —1)2 + (y + 2)2 +(z —3)2 =16.

be 1(-2)3 3

a
Vay gid tricua P = = =——=-1,5.
dy gla lrl R 4 5
x=1+t
Cho céc diém A(—2;4;1), B(2;O;3) va duong th:fmg d:qy=1+2t.Goi (S) la mat cau di qua
z=-2+t

A, B va c6 tim thudc duong thang d. Ban kinh ctia mit cau (S) la R= a\/g , tinh gia tri cua
P=a+b?

Loi gidi
Tra loi: 6
Tam ed = I(1+41+2t;-2+1).
Al=(3+£-3+2t;-3+t); Bl=(-1+£1+2t-5+t).
Vi (S) di qua A,B nén ta co:
JA=IBo IA’ =1B* < (3+if)2 +(—3+21&)2 +(—3+1‘)2 = (—1+1%)2 +(1+21f)2 +(—5+1‘)2
Sa=0ot=0=IA=(3;-3-3).

Suy ra, bén kinh mt ciu (S): R=1A=/3" +(-3)" +(-3)’ =343.
Vaygiatricia P=a+b=3+3=6.

Trong khong gian Oxyz, cho duong thang A:x—_zl=%= 212 va mit phang

(P):2x—y+z—3=0. Goi mat cau (S) cO tam I(a;b;c) thuéc A va tiép xuc voi (P) tai
H(1;-1;0). Khi d6 gia tri a”+b” +c* bing bao nhiéu?

Loi gidi
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Cau 55:

Cau 56:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Tra loi: 14
x=1-2¢

Ta c6: phuong trinh tham s ciia A 13 y=2t .Vi IeA:>I(1—2t;2t;2+t).
z=2+t

Mit cau (S) co tam I(l—2t;2t;2+t)eA va tiép xuc voi (P) tai H(l;—l;O) nén ta co:

J2t) +(m1=2) +(2—t)

‘2(1—2t)—2t+(2+t)—3‘=

\/22 (1) 41

& (5t +1) =6(9¢> +8t+5) < 291 =58t -29 =0 < t =1

d(1,(P))=1H <

t=—1=1(3;-2;1) =>a=3,b=-2,c=1.
Vay a’ +b*> +c* =14.
Trong hé truc Oxyz cho trude (don vi trén truc 1a mét), cho mot tram thu phat song 5G c6 ban
kinh vung phu séng cta tram & ngudng 600m dugc dat & vi tri [ (200 ;450; 60) . Tim gié tri l6n
nhat cia m (lam tron dén hang don vi) dé mot nguodi dung dién thoai & vi tri
A(m +100;m+370; 0) 6 thé sir dung dich vu ctia tram néi trén.

Loi gidi
Tra loi: 512
DPé mot nguoi dung dién thoai ¢ vi tri A (m +100;m+370; O) co thé str dung dich vu cda tram
thu phat song 5G c6 ban kinh viung phu séng cua tram & ngudng 600m duoc diat ¢ vi tri

1(200;450;60) thi IA <600 < (m—100) +(m—-80)" +(~60) < 600°

180—-+/712400 180++/712400
5 .

< 2m’ —360m—340000 < 0 < <m< 5

180++/712400

Vay gié tri 16n nhat cia m 1a 5 ~512.

, - -1 z-
Trong khong gian Oxyz, cho duong thang AL 32=y2 :221, (P):x+2y—2z—2:0,

(Q):x+2y—2z+4=0.Goi mitcau S(I,R) c6 tam I thudc A va tiép xac véi (P),(Q). Khi

d6 dudng kinh cia mit cau co gia tri bang bao nhiéu?

Loi giai
Tra loi: 2
x=2-3t
Ta c6: phuong trinh tham sb cua A 1a y=1+2t.Vi IeA:>I(2—3t;1+2t;l+2t).
z=1+2t

Mit cau (S) co tam I(2—3t;1+2t;1+2t) thuoc A va tiép xuc voi (P),(Q) nén ta co:

i(1,(P)) =a(1,(@)) =

(2-3t)+2(1+2¢)-2(1+2¢) 2| :‘(2—3t)+2(1+2t)—2(1+2t)+4‘

\/12 +22 4+ (-2) \/12 +22+(-2)
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN
<:>‘—3t‘:‘—3t+6‘:>t:1.
Suy ra mit cau (S) c6 tam I(-1;3;3) va ban kinh R=1.
Vay duong kinh ctia mit cau (S) bang 2.
x=2 y+4 z-3
1 3
Dudng thing d cdt mét cau () tai hai diém phéan biét trong d6 M (x,,;¥,,;2,, ) V6i x,, >0

Céiu 57: Cho mit cau (S):(x—l)2+(y+2)2+(z—3)2 =25 va duong thang d:

Gia trj biéu thac T = x2, + y2, +z2, bang (Lam tron két qua dén hang phan mudi)
Loi gisi

Tra loi: 70,5

Thay toa d6 tim /(1;—2;3) vao phuong trinh duong thang d , ta duoc: —% # % #0.

Nén duong thang d khong di qua tam 7(1;-2;3).

x=2+2t
Ta c6 duong th'flng d: y=—4+t,(teR) Vo1 Med<:>M(2+2t;—4+t;3+3t)
z=3+3¢

Thay diém M (2+2t;—4+1;3+3t) vao phuong trinh mat cau (S), ta dugc:
& (2+20-1) +(—4+1+2) +(3+3r-3) =25
& (2t+1)2 +(z—2)2 +(3t)2 =25

<142 +5=25
=370 a2 —2‘/_ 4 NT0 5 370
10 7 7 7
<:>t2=7<:>

2 2 2
Vay le+yj4+zj4:(2+2\/7%j +(—4+@j +(3+@j ~70,5

Ciau 58: Cho 3 diém M (2;3;3), N(2;—1;-1), P(-2;—1;3) va mit phang (a):2x+3y—z+2=0. Phuong
trinh mat cau di qua 3 diém M,N,P va c tam thudc mat phéng (a)cé ban kinh la:
Loi giai

Tra loi: 4
Phuong trinh mét cdu (S) c6 dang: x* +y* +z° —2ax—2by —2cz+d =0 véi
a’+b>+c*—d >0.

4a+6b+6¢c—d =22
Mit cau qua M,N,P=<4a—-2b—2c—d =6

4a+2b—-6¢c+d=-14

Mt cau c6 thm I(a;b;c) thuge mat phang (a)=2a+3b—c+2=0.
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Cau 59:

Cau 60:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

a=2
Giai hé ta duwoc: <b=-1=1(2;-1;3).
c=3

Ban kinh cua mdt caula: R=IM =4 .

Trong khong gian vdi hé toa do Oxyz, cho hai diém A(3;-2;6), B(0;1;0) va mat cau
(S):(x=1)*+(y—2)* +(z—-3)* =25. Mit phang (P):ax+by+cz—2=0 di qua 4, B va cit (S)
theo giao tuyén 1a duong tron c6 ban kinh nho nhit. Tinh T=a+b+c=....

Loi giai

Traloi: 3

Mat cau (S) c6 tam 7(1;2;3), ban kinh R=5.
Mit phing (P) c6 vec-to phép tuyén ii, = (a;b;c)
Theo gia thiét B(0;1,0)e(P):b-2=0<b=2.
Ta c6: AB=(-3;3;-6) cung phuong véi i = (1;-1;2)
x=t
= Phuong trinh duong thang AB:{y=1-t¢
z=2t

Goi 7 1a ban kinh dudng tron giao tuyén.
K 1a hinh chiéu vudng goc cua I 1én dudng thang 4B,

H 1a hinh chiéu vudng goc cta I 1én (P)

Taco: K e AB= K (1;1-1;2t) = IK =(t—1;~t 1,2t -3)
IK L AB=> ABIK =0=1t=1=IK =(0;-2;-1)
r=\R=d*(L(P)) =\[25-d*(L(P)) =251

Taco: r, < IH

Ma IH <IK = IH,, =IK & H=K =(P)LIK =ii, vi IK cing phuong,

a=0 a=0 0
_ a=
=>n,=kIlK ={b=-2k= k:—1:>{ 1 =>T=a+b+c=0+2+1=3.

c=—k c=1

Mot qua bong ro duge dat & mot goc cua can phong hinh hop chir nhat, sao cho qua bong cham
va tiép xtic vdi hai burc tuong va nén nha cua can phong do6 thi c6 mdt diem trén qua bong co
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

khoang cach 1an luot dén hai birc tudng va nén nha 1a 17 cm, 18 cm, 21 cm (tham khao hinh
minh hoa). Hoi d6 dai duong kinh ctia qua bong bang bao nhiéu cm biét ring qua bong rd tiéu
chuan c6 dudng kinh tir 23 cm dén 24,5 cm? Két qua la tron dén mét chir sé thdp phan.

B A
18 A7
21

Loi gidai
Tra loi: 23,9
Ta dat h¢ truc vao can phong sao cho c6 hai buc tuong 1a mat (Oxz),(Oyz) , vanén la (Oxy) .

zd

0 *'\r’

Vay bai toan din dén viéc tim duong kinh clia mit cau tiép xuc voi 3 mat phéng toa d va chtra
diém M(17;18;21).
Ta c6 thé goi phuong trinh mat cau la (S) : (x—a)2 +(y—a)2 +(z —a)2 =a*,v6i a>0 ( domit
cau tiép xuc voi cic mit phang toa do nén a=b=c=R).
Do M(17;18;21) (S) nén (17-a) +(18-a) +(21-a) =a’

a=28-+257

a=28+ \/E .
Vi qua bong 16 tidu chuan c6 duong kinh tir 23 cm dén 24,5 cm nén a = 28— \/E thoa.
Vay duong kinh quéa bong bang 24 =56 — 27257 ~ 23,9(cm) .

= 24" -112a+1054=0 <

Céau 61: Trong khong gian Oxyz, cho mt cau (§):x” + (y)2 +(z - 2)2 =3. Co tat ca bao nhiéu diém
A(a,b,c) (a,b,c 1a cc s6 nguyén) thude mit phang (Oxy) sao cho cé it nhat hai tiép tuyén cua
(S) di qua A va hai tiép tuyén d6 vudng goc v6i nhau?
Loi gidi

Traloi: 12
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Cau 62:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

Mit ciu c6 tam 7(0;0;2), ban kinh R =+/3.

Vi 4e€(Oxy) nén c=0. Cac tiép tuyén cia A dén mit cau (néu 14> R ) tao nén moOt mit non
dinh 4 . Dé midt non nay c6 hai duong sinh vudng goc thi géc & dinh ctia mat non phai >90" hay
IA<RY2.

Viay RSIASR2 ©3<a*+b +2<6 < 1<a’ +b> <4
Ta co cip sb (a;b) thoa méan 1a (0;£1);(0;£2);(£1;0);(+2;0);(1;1)5(5-1)5(-11);(-1-1).

Tir mit nudc trong mot bé nude, tai ba vi tri d6i mot cach nhau 4m, nguoi ta 1an luot tha day doi
dé qua doi cham day bé. Phan day doi ( thang ) ndm trong nudc tai ba vi tri d6 1an lugt c6 do dai
8m; 8,8m; 9,6m. Biét day bé 1 phang. Day bé nghiéng so v6i mit phang ndm ngang mot goc 1a
(1am tron t6i hang phan chuc) (don vi do)

Loi giai

Tra loi: 21,8.

Goi 3 diém & trén mat nudc 1an luot 14 A, B,C va ba diém tuong Gmg ¢ day bé 1a A',B,C" sao
cho AA" =8m,BB =8,8m,CC =9,6m. Chon hé truc toa d6 nhu hinh v&, O 1a trung diém cua
AC

Ta co A(0;2;0), B(24/3;0;0),C(0;-2;0), 4 (0;2;8), B (2/3;0;8,8),C (0;-2;9,6) .

Tacd AB =(23;-2;0,8), AC =(0;,—4;1,6).
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Cau 63:

CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

2 0,8 _ .
:U 2 of 0,8 23| |23 2]:(0; 16\/5;_8\/3}

L6 O 0o 4 5
- M ) A 1x - M "N~ ’ A y 4 - _16\/5
Mait phang day bé¢ 1a mat phang (A BC ) c6 mot vecto phap tuyén la 7 = (O;T;—S\/g ).

b

Co [A'—B'A'—C'

L1

Mit phing nim ngang (mit nudc) chinh 1a mét phing (Oxy):z =0 c6 mot vecto phap tuyén la:

k =(0;0;1).

163
10.0— 0-83-1]
Do d6 cos((4B'C'),(0xy)) = 2 = 5*2/3_9 .

\/02 +(—@)2 +(=8v3)* 1

5

Suy ra ((A’B’C' ),(Oxy)) ~21,8".

Vay day bé nghiéng so v6i mit phang nim ngang mot goc khoang 21,8’ .

Cong nghé hd tro trong tai VAR (Video Assistant Referee) thiét lap mdt hé toa do Oxyz dé theo
ddi vi tri cua qua bong M . Cho biét M dang nam trén mat san c6 phuong trinh z =0, dong thoi
thudc mit cau (S): (x—22)> +(y—4)’ +(z—13)> =194 (don vi do dai tinh theo mét). Goi J 1a
hinh chiéu tdm I cta mit cau (S) xubéng mit sin bong. Khoang cach tir vi tri M cua qua bong
dén diém J la: ..........

Hinh 4

Loi giai

Tra loi: 5.

Mit cau (S) c6 phuong trinh
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Cau 64:

Cau 65:

CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
(x—22) +(y—4)’ +(z—13)" =194
nén c6 tam 7(22;4;13) va ban kinh R =+/194 .
Trong khong gian Oxyz, mit sin c6 phuong trinh z =0 tring v6i miat phang toa do (Oxy), suy
ra hinh chiéu vudng goc cua diém 1 (22;4;13) xuéng mat san co6 toa do J(22;4;0).

Trong tam gidc vudng 1JM, ta c6 IJ =13,IM =R=+/194 , suy ra

IM =~ IM? —1J* =J194-169 =5

Vay khoang cach tir vi tri M cua qua bong dén diém J 1a 5 m.

Trong hé truc toa d0 Oxyz, san nha cta mot cong trinh thudc mat phang Oxy, tay vin cua lan
can cau thang 13 mot duong thang di qua hai diém A(5;1;9) va B(2;1;12). Goc tao boi tay vin
cta lan can cau thang va mat san nha bang bao nhiéu do?
Loi giai

Tra loi: 45.
Mit phing Oxy c6 mot vecto phap tuyén 1a & = (0;0;1)
Pudng thing 4B nhin AB = (-3;0;3) 1a mot vecto chi phuong

o e [-3.0+0.0+3.1| 1
Ta co: sm(AB,(Oxy)) = ‘cos A k ‘ —

J(=3) +07 +32 40 + 0% +12 3f V2

Suy ra (AB,(Oxy))=45°
Viy goc tao boi tay vin lan can cau thang va mit san nha bang 45°.

Phia trudce ciia mdt san van dong, nguoi ta c6 dat mot qua bong da khéng 16. Cach dé khong xa,
c6 mot bong den. Trong khong gian Oxyz (don vi do 1a mét), gia sur mat ngoai qua bong (S) co
phuong trinh (x—l)2 +(y—1)2 +(z—3)2 =9 va bong dén & vi tri M(15;1;6). Khi d6, khoang
cach xa nhat ma bong dén c6 thé chiéu dén mot diém trén qua bong bang MA , v6i MA chinh 1a
tiép tuyén ké tir M dén (S) va 4 la tiép diém. Vay M bing bao nhiéu mét?

Loi giai
Tra loi: 14.

A
Bé& mit ngoai ctia qua bong (S) 1a mot mat cau c6 tim /(1;1;3) va ban kinh R =3
Taco: MI =(1-15)" +(1-1)’ +(3-6)" =205

Suy ra MA=~MI* —14*> =~/205-9 =196 =14
Viy MA=14m.
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CHUYEN DPE V — PHUONG PHAP TOA PO TRONG KHONG GIAN

Ciu 66: Trong khong gian Oxyz (don vi ctia cac truc toa do 1a mét), mot thiét bi phat song wifi dit tai vi
tri 4(3;1;1) nhu hinh v&. Ving phu séng tot nhat cta thiét bi c6 ban kinh bang 11 (m). Hoi s

gia tri nguyén ctia tham s6 m dé mot ngudi sir dung dién thoai tai diém E (—3; &; m) c6 thé bat

duoc tin hiéu wifi tét nhat cua thiét bi noi trén.

r g

't 0

)
- "y
R0

i

‘?'1'11"” t.i"’na'

Loi giai
Tra loi: 13
Ving phu song cta thiét bi da cho la mat cau (S) tim A(3;1;1), ban kinh R=11.

Taco AE =6+ 7 +(m—1)" =m’ —2m-+86,

Pé dién thoai cua ngudi d6 bat duwoc tin hiéu wifi tot nhat cua thiét bi néi trén thi

> m*—2m+86>0
AE<R o Nm™ -2m+86 <1l < = -5<m<7T.

m’ —2m+86<121
Vi meZ nén me{-5-4,-3;..;7} .

Vay c6 13 gia tri nguyén cua m thdéa man.
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