VIV 7 | S iasdian

BAJ TOAN TUONG GIAO TRONG KHONG GIAN OXY2
Giao vién soan
Lé Thao-THPT Nguyén Thi Minh Khai- Ha Noi
Bui S Khanh- THPT Trin Cao Van- TP. HCM

Cdc bai todn trong khong gian Oxyz khong con xa la v6i hoc sinh va xudt hién nhiéu trong nhitng deé thi gin
ddy v6i nhiéu cdu héi & cdc mirc dd vn dung va vin dung cao. DEdong hanh cing cic em trong ki thi THPT sdp
t6i hy vong bai viét nay sé gitip cic em 6 hwedng tiép cdn va gidi quyét cdc bai todn dé mot cach dé dang nhat.

I. NHAC LAJ LY THUYET
1. Twong giao giita mat cdu va mat phéng

Trong khéng gian Ozyz, cho mit phang (P) :Ax+By+Cz+D=0 va mat cau
(8):(z—a) +(y—b) +(z—¢) = R* c6 tam I(.a; b; ) vaban kinh R khi d6

+) Néu d(I; (P)) > R thi mdt cau(S) va (P) khong c6 diém chung.

+) Néu d(I;(P)) = R thi mat cau(S) va (P) c6 diém chung duy nhat1a H (mat phang tiép xtc
véi mat cau tai H )va IH L(P).

+) Néu d(I; (P )) < R thi m4t cau(S) va cat mat phang (P ) theo giao tuyén la duwong tron tam H
ban kinh r tacé:

-Goi H la hinh chiéu vuéng géc cia I lén (P) va r* +IH* = R*(d, , = IH)

(P)
- Cho diém M nam trong mat cau (S ) mat phang (P ) diqua M cat (S ) theo giao tuyén la duong
tron ¢é ban kinh r nhonhét <« IM L (P)

- Cho diém M nam trong mat cau (S ) mat phang (P ) diqua M cat (S ) theo giao tuyén la duong

tron c6 bén kinh 7 16n nhat < (P) di qua 2 diém I va M.
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. Tuwong giao giita mat céu va duong théng

Trong khong gian Ozyz, duong thang A va mat cau (S ) co tam [ vaban kinh R khi d6:

+)Néu d([;A) > R thi mdt cau(S) va Akhdng c6 diém chung.

+)Néu d([;A) = R thi mat cau(S) va A ¢ diém chung duy nhdtla A khidoé IH L A

+) Néu d(I;A) < R thi mat cau(S) va cat duong thang A tai hai di€ém A, B ta c6 mot s6 két qua
sau :

AB?
4

- Cho diém M khi d6 dudng théng di qua M cét (S) tai hai diém 4, B sao cho d¢ dai

-Goi H latrung diéem AB = IH 1 A va dz(m) + =R’ (d( = IH)

L;A)

AB 16n nhat la duong thang di qua 2 diém M va [
- Cho diém M nam trong mat cau (S) duong thang di qua M cat (S) tai hai diém A, B sao cho
dd dai AB nho nhat 1a duong thang di qua M va vudng goc IM.

Chttng minh
Ta co dz(m) + A432 =R & AB=2,|R’— dz(I;A) B,
Vi AHIM vudng tai H néntacd 0 <IH < IM
+) AB lénnhdt < d, , =0 A qua2diém I va M. I ’
+) AB nhonhdt < d, ) =IM < A vudng goc IM. \ m| 8 /
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. MOT SO VI DU MINH HOA

Vi du 1. (Dé minh hoa Iin 1 ndm 2017) Trong khong gian véi hé toa dd Ozyz , cho mat cau (S ) cdtam ] (2; 5 1)

va mat phéng(P ) : 27 + y + 22 + 2 = 0. Biét mat phang (P) cat mat cau (S ) theo giao tuyén la mot
duong tron cé ban kinh bang1 . Viét phuwong trinh ctia mat cau (S )
A (S):(z+2) +(y+1) +(z+1) =8 B.(S):(z+2) +(y+1) +(+1) =10
C(S):(e—2f +(y—1) +(c-1) =8 D.(S):(e—2) +(y—1) +(:—1) =10
Phan tich va binh luan

Khi viét phwong trinh mdt cdu thi hai yéu t0"cin thiét la tdm 1 va bdn kinh R, khi bai todn cho tdm 1
thi viéc tim bian kinh R dya vao cdc yéu to cit hay tiép xiic dé'tinh R

+) Néit (S) tigp xic (P) & R =d,

+) Néu (S ) cit mét phiang (P ) theo giao tuyén la dwong tron ban kinh 7 tacé R = [r* + d(QI *)

+) Néiu (8 ticp xiic d & R=d,

2
+) Néu (S) cit dwong thang d tai hai diém A, B tacé R = % + dé;d)

Loi giai
Chon D

Goi R,r Tan lwot 1a ban kinh cia méat cau (S ) va duong tron giao tuyén

\2.2 +1.1+421+ 2\
J2 4142

2

Tacd R* =1* + (d([,(P)))2 =1+ 10

2

Mgt cau (S)tam I(2;1;1)ban kinh R = 101a (2 —2) +(y—1) +(2—1) = 10.
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. (Ma dé 101 thi THPT nam 2017) Trong khong gian voi hé toa do Ozyz, cho mit cau

(S):(x+1)2+(y—1>2+(z+2)2:2 va hai duong thang dI:dezgzz__ll; A ==

_ y z-—1
Phuong trinh nao dudi day la phuong trinh ctia mot mat phang tiép xtc voéi (S )Vé song song voi

r_9
1

d

d;d,

A.y+2+3=0 B.z+24+1=0 Cz+y+1=0 D.z4+2—-1=0

Phan tich va binh luan

Dé'viét phieong trinh mit phiang (P ) hai yéu t6 ciin thiét ta can tim la Vecto phdp tuyén va diém di qua.

Trong mot s0 triong hop viéc cho khuyét di mot trong hai yéu t6'ta cin chii y cdc diéu kién thay thé:
+) Vecto Phdp tuyéin hodc hai vécto chi phwong ctia mit phang (P ) dwoc xdc dinh dwa vao cdc yéu
t6'song song, vudng goc hodc cho géc lam yéu t6 xdc dinh Vecto phdp tuyén.
+) Néu bai todn chiea cho diém di qua thi cdc yéu t6 thay thé thieong gdp la Khodng cich, i du trén
1o m@t bai todn khong cho diém di qua ma thay thé bang khodng cdch.

L&i gidi.
Chon B

Mat cau (S) cd tam I(—1;1—2>; R = \/5
Vecto chi phuwong cta d : ’l_/:d = (1;2;—1). Vecto chi phwong ctia A: :m = (1;1;—1).

Goi (P ) la mat phang can viét phuong trinh.

- -

Ta co |ua,un| = (—1; O;—l) nén chon mot véc to phéap tuyén cua (P) la ; = (1; 0;1) .

Mit phang (P) c6 phuong trinh tong quat dang =z +2 +D = 0.
[-1-2+ D|
V2

Vay phuong trinh ctia mt mat phang tiép xtic véi (S )Vé songsongvoid, Alaxz+z+1=0

D=5

:\/5<:>‘D—3‘=2<:) D1

Do (P) tiép xtic véi (S) nén d(I;(P)) = R «
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du 3. (THPT 2017 Ma d& 105) Trong khong gian véi hé toa do Ozyz, cho hai diém A(3;—2:6),B(0;1;0) va

mat cau (S) : (w—1)2 +<y—2)2 -|—(z—3)2 = 25. Mit phang (P) tar +by+cz2—2=0 diqua A, B
va cat (S ) theo giao tuyén la duong tron c6 ban kinh nhé nhat. Tinh T'=a+b+c
A T=3 B.T=4 C.T=5 D.T=2
Phan tich va binh luan

Day la bai todn viét phieong trinh mdt phang (P) khi chwa cho Vecto phip tuyén, nén ta xdc dinh
Vecto phdp tuyén bing cdch chieng minh tinh chat hinh hoc dé'xdc dinh hodc goi ra va di tim bdn kinh nhé
nhit dé' xdc dinh.

Loi giai

(7

Mit cau (S) cO tam I 1;2; 3 vabankinh R =5

Chon A
Cach 1

Goi H va K lan luqt la hinh chiéu vuéng géc ctia I 1én mat phang (P) va duong thang qua 2

diém A, B va r la ban kinh ctia duong tron giao tuyén

= =R — IH? =~25— [H? > 25 — IK® vi IH < IK.
Vay rnhonhétkhi H = K = (P) L IK

Va AB (—3; 3; —6) duong thang di qua hai diém A, B c¢6 vécto chi phuong la ;(1; —1;2)

T = t
S AB:ly=1—t ;»K(t;1—t;2t):>E(t—1;—t—1;2t—3)
z = 2t

VaIK LAB=IKAB=0&t-1+t+14+4t—6=0%t=1= IK(0;~2—1)
Vay (P):2y+2-2=0=a=0b=2c=1=a+b+c=3
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Céach 2
M3t cau (S) 6 tam 1(1; 2;3) vabankinh R =5

|Ae(P) [3a—2b+6c-2=0 [a=2-2
Ta co BG(P)Q) h_92—0 & bh—9

Ban kinh ctia dudng tron giao tuyén 1 r = \/RZ - [d([; (P))}2 - \/25 - [d([;(P))r

Ban kinh ciia dwong tron giao tuyén nho nhét khi va chi khi d(1;(P)) 1on nhat

Tact d{1,(P)) o +2b+3c—2] [2—2c+4+3c—2 (C+4)2
aco d|l, = _ _
Jo +62 +¢ \/(2_20)2+22+62 5 —8c+8
Xét f(c) = % /(c): —48¢* —144¢ + 192 :
CcC —oC
(5¢ —8c +8) \/(”4)
5¢ — 8¢ + 8
f'(c):()<:> 2;1_4

T |—o0 —4 1 +00
- 0 F 0 -
i 7
5

Vay Maa:d([;(P)):\/g sec=12a=0b=2=a+b+c=3.

Nhén xét: khi gdp cdc bai todn vé I6n nhat ( nho nhat) trong hinh hoc khong gian Oxyz thi phwong phip

toi wu la str dung hinh hoc dé chitng minh dé' tim ra vi tri ddc biét thod man bai todn.
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2 2 2
Vi du 4. (Ma dé 101 nam 2018) Trong khong gian Ozyz , cho mat cau (S) : (:v + 1) + (’y + 1) + (z + 1) =9

va diém A<2; 3;—1) . Xét cac diém M thudc (S ) sao cho duong thang AM tiép xtc véi (S ), M
luén thudc mat phang c6 phuwong trinh la
A.6x+8y+11=0 B.3z+4y+2=0 C.3xz+4y—2=0 D.6x+8y—11=0

Phan tich va binh luan
Khi vigt AM tiép xiic v6i () thi duong thing di qua 2 diéin Ava M la tiép ciia (S )tai M € (S) ta cd
3 cdch tiép cin bai toan nhw sau.

-----

Chon C
Céch 1

Dé thay A nam ngoai mat cau (S). Tam mat cau la I(—1;—1;—1)

Va M(m;y;z)E(S) = (z+1) +(y+1) +(z+1) =09

Pudng thing AM tiép xic voi (S) & AM L IM < AM.IM =0

e (r=2)(z+1)+(y-3)(y+1)+(z+1)(z+1) =0
<:>(:z:+1—3)(:::+1)+(y+1—4)(y+1)+(z+1)2:0
(:)(:E—|—1>2—I—(y—|—1)2+(z—|—1)2—(3x+4y+7)=0<:>3x+4y—2:0.
Céch 2

M

Mt cau (S) ¢ tam I(—1—1—1).Goi (S') 1a mét cau dudng kinh A1

#(S'):[a:—%]2+(y—1>2+(z+1>2:%. !

Tacé AM tiépxic (S) tai M = AM L IM = AMI = 90’
= M thudc giao hai mit cau (S ) va mit cau (S’ )

Toa do cua M thoa hé phuwong trinh:

! ) B g0
+(y=1) +(z+1) == (1) = 6z+8y—1l=—T= Me(P):3x+4y—2=0.
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Cach 3
M

(§)cd tam I(—1;—1;—1)bankinh R =3
A(23-1) = IA(3;4;0), tinh duoc 1A = 5. .

o H
Mit phang ¢ dinh di qua di€ém H 1a hinh chiéu ctia M xudng IA
vanhan JA = (3;4; 0) lam vecto phap tuyén. M

M9

Do hai tam gidc MHI va AMI dong dang nén tinh dwoc IM* = [H.IA = IH = Tk

éﬁ':gﬂ iHl;E;—l
25 25 25

. 2 11
Mat phang can tim c¢6 phuong trinh la: 3[3} - %] + 4[y - %] =0&3r+4y—-2=0.

Vi du 5. (Tham khio THPTQG 2019) Trong khong gian Ozyz, cho di€ém E<2;1;3), mgt phéng

(P):2x+2y—z—3 = 0 vamat cau (S):(m—3)2 +<y—2)2 -|—(z—5)2 = 36.Goi A la duong thang

di qua E, nam trong (P) va cat (S ) tai hai diém c6 khoang cach nho nhat. Phuong trinh ctia A 1a

rz=2+9 T =2-—>5¢ T =2+t T =2+ 4t
A iy=14+9 .- B. jy=1+3t. Cily=1-t¢t. D.jy=1+3t.
z =3+ 8t z2=3 z2=3 z=3-—3t

Phan tich va binh lu@n
Bai todn mdi cho A diqua E va chwa cho Vécto chi phirong nén ta sé di tim véc to chi phwong ciia

duwong thang thong qua 2 vécto vudng géc voi duwong thing.
Loi giai
Chon C
Mit cau (s) c6 tam I(3;2;5) vabankinh R =6.
IE =1’ +1* +2° =6 < R = diém E nim trong mét cau (S).
Goi H lahinh chiéu ctia I trén mit phéng (P), A va B la hai giao diém ctia A véi (S).
Khi d6, AB nhonhét < AB L OE, ma AB 1 IH nén AB L (HIE) = AB L IE.

Suy ra: u—A)z n_P';E—'I) =(5;—5;0)=5(1;—1;0).
T=2+t

Vay phuong trinh ctia A la {y=1—¢.
z=3
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Vidu 6. Trong khong gian v6i hé truc toa d6 Ozyz, cho diém £ (1; 1;1) , mit phang (P) :2—3y+52—-3=0

va mat cau (S ) 2’ +y° +2° =4.Goi A la duwong thang qua E, nam trong mat phang (P ) va cat

(S) tai 2 diém phan biét 4, B sao cho AB = 2. Phuong trinh duong théng A la

x=1—-2t r=1+2t rx=1-2t x=1+4+2¢
A jy=2—1t . B.iy=1+1 . C.ly=—-3+t. D.jy=1—-1¢ .
z=1—1 z=1+1 z2=05+1 z=1—-t
Loi giai
Chon D

(S) 2’ + ¢y’ + 22 =4 =Tam I(O;O;O);bénkinh R=2.

(P) : ¢ — 3y + 5z — 3 = 0 = vécto phap tuyén cua (P) inp = (1;— 3; 5).

Goi H 1a hinh chiéu ctia I 1én A:>AH=BH=A7B:1.

Xét ATAH vuéng tai H = IH =~IA* — AH? =~J4—1=+3.

Mit khéc ta c6 [E — (111) = E=\3=IH= H=E=IE L A,
Puong thang A di qua E(l; 1;1) ; vudng goc voi IE va chita trong (P) nén:
np; IE

Vécto chi phwong ctia Aina = = (—8;4;4).

= vécto u = (2; —-1;— 1) cling la vécto chi phuong cua A.

z=1+2¢
Phuong trinh duong thang A la: jy =1—¢ .
z=1-t
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Vidu?7. Trong khong gian voi hé truc toa dd Ozyz, cho diém M (—3 13— 3) thudc mat ph:fmg

(a) : 20 — 2y + 2 + 15 = 0 va médt cau (S) : (a:—2)2 —|—(y—3)2 +(z—5)2 =100 . Puong thang
A qua M, nam trén mat phang (a) cat (S ) tai A, B sao cho do dai AB 16n nhét. Viét phuong
trinh duong thang A.

A r+3 y—-3 2+3 B r+3 y—-3 z+3

S 1 3 ! 4 6

Cox+3:y—3:z+3. D.x+3:y—3:z+3.
16 11 —10 5 1 8

Phan tich va binh luan
Trong mot dwong tron thi ddy cung Ion nhat la dwong kinh ciia dwong tron, vi vdy khi d¢ dai
AB lalén nhat thi dé la dwong kinh, nén AB di qua tdm dwong tron giao tuyén.
Loi giai
Chon B

Ta c6: Mit ¢au (S) ¢6 tam 1( ,3,5) ban kinh R =10.
( ( \22 23+5+15\
\/22 +12

Goi A la duong thing qua I va vudng goc voi (oz) = A c6 VICPla Uy = (2;—2;1).

=6<R =(a )ﬂ(S):C’(H;r),H 1 hinh chiéu ctia I 1én (a).

T=2+2t
=PTTS A :jy =3 —2t.Toadd H langhiém cta heé:
z=50+41t
'x=2+2t
r=-2
y=3-2 7 = H(-2:733)
| =y = = H(-2;7;3].
z=5H+1t v 5
2 —2y+24+15=0 U

Tacd AB o dd dai l6n nhat < AB la duong kinh ctia (C) < A= MH.

Puong thang MH di qua M(—3;3;—3) va c6 VICP MH = (1;4;6).

t+3 y—3 z+3
4 6

Suy ra phuong trinh A :
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GIAO DUC @UOC GIA
(Pé tham khao lin 2 nam 2017) Trong khong gian véi hé toa dd Ozyz, cho mit phang
(P)::v—2y+2z—3: 0 va mat cau (S):x2 +y’ + 22 +20—4y—224+5=0. Giastt M € (P) va
N ¢ (S ) sao cho MN cung phueong véi vecto ;L(l; O;l) va khoang cach gitta M va N lénnhat. Tinh
MN.
A. MN =3 B.MN =1+2/2  C. MN =32 D. MN = 14

Phan tich va binh luan

Cin chii y khi vecto MN cung phiwong voi vecto u thi MN = ku od khodng cich tir mgt diém

trén mdt cdu dén mdt phang la 16n nhit néu doan vudng goc do di qua tam.

L&i giai

Chon C

Mt phing (P) c6 vipt ii = (1;— 2;2). Mit cau (S) c6 tam I(— 12 1) vaban kinh r = 1. Nhan
thdy rang goc gitta 4 va 7 bang 45°. Vi d(I; (P)) =2>1=r nén (P) khong cat (S)

Goi H lahinh chiéu ctia N 1én (P) thi NMH = 45° va MN = A f; -
Sin

nhat khi va chi khi NH 16n nhat. Diéu nay xay rakhi N = N’ va H = H' véi N’ la giao diém
ctia duwong thang d qua I, vudng goc (P) va H' la hinh chiéu caa I 1én (P)

= NH~2 nén MN 16n

Lacdo NH = N'H' = r—l—d([; (P)) =3 vaMN_ = ]YH‘“&" = 3\/5.
sin 45°
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GIAO DUC QUOC GIA
. (VTV7 Ian 1 ndm hoc 2020-2021) Trong khong gian Ozyz, cho mat cau

(S) :(:v—l)2 -|—(y—2)2 +(z—|—2)2 =9 Vémétphéng (P) 2r4+y—2z+1=0. Du‘ongthéng

A di qua O tiép xtc véi mat cau (S ) va cat (P) tai A sao cho OA nho nhat c6 phuong trinh la

AA.AizgzE B.Aizgzi
10 7 2 -10 7 2
AL Y _Z2 D.A:- Y _Y¥_ %2
10 -7 2 10 7 —2
1l i giai
Chon B

(8):(z—1) +(y—2) +(:+2) =9=I(1:2-2), R=3va 0 €(S)

Mit phang (a) di qua O tiép xtc véi mat cau (S) co phuong trin (a) x+2y—2z=0

—_——

n(P);n(a)] = (2;2;3)

Dé OA nho nhét thi OA | d

Goi d = () (P) = u =

Vay OA L d;0A 1 OI = duong thang qua A ¢6 1 vecto chi phu’onng = 17;,0_’1 = (—10;7;2)

Phuong trinh duong A : SR A
-10 7 2
N 2 2 2 0
Vi du 10. Trong khong gian Oxyz, cho médt cau (S) : (:v — 1) + (y — 2) + (z — 1) = 9, mat phang
(P) cr—y+2z+3=0vadiém N (1; 0;—4) thudc (P) . Mot duong thang A di qua N nam trong

(P) cat (S) tai hai diém A, B théa man AB = 4. Goi ;(l;b;c), (c > 0) la mot vecto chi phwong
cua A, tong b+c bé“mg
A 1. B. 3. C 1. D. 45.
Phan tich va binh luan
Dé'tim vecto chi phirong u clia dwong thang A di qua diem N ta di tim thém mot diéin thudc
dwong thang A va trong cdc bai todn twong giao mit ciu va dwong thang thi diém dic bt la trung

diéin ciia doan thing AB. Viy ta tim cic diéu kién d&'ldp hé phueong trinh tim toa d6 trung diém K.
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Chon D

Ta c6 mat cau (S) c6 tam 1(1;2;1) ban kinh R = 3.
Goi H va K Tan luot 1a hinh chiéu vudng gdc cta I 1én duong thang (P) va mat phang A.

Suy ra K la trung di€ém ctua doan AB nén AK =2

= d(I,A)= IK = JIA* - AK* = J5 va IH = d(],(P)) =w= 3

J3
m L (P)
Ta co =IH 1l AmalIK 1 A =A1KH
Ac(P)
hay HK = d(H,A) va HE = JIK* —IH* = 2.
r=1+1
Do IH L (P) nén phuwong trinh tham sé'du(‘)*ngthéng IH :jy=2—-t = H(l+t;2—t;1+t>.
z=1+1

MaHe(P)=1+t—2+t+1+t+3=0t=—1= H(0;30)
Goi K(x;y;z) :>I?(:1;—1;y—2;z—1); ﬁ(x;y—3;z);ﬁ(x—1;y;z+4)
r—y+2+3=0

Toa do0 K thoa man hé phuwong trinh : z’ -|—(y—3>2 +22=2
x(x—1)+y<y—3)+z(z+4)=0

T—y+z+3=0 K (=1;,2;0) NK (~2,2;4) = -2(,-1;-2)
@ z_gy_4z2+7:0 “ K[15-46~_8]@ _K’[E 46 ﬁ]_3(1;23;22)
x2—|—<y—3> +22=2

1313 13 13°13°13] 13

Vay u(1;23;22) = b+ c = 45
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KENH TRUYEN HINH
GIAO DUC QUOC GIA

Vi du 10. Trong khong gian Ozxyz, cho (P): 22 —y + 2 — 5 = 0 va hai diém A( 5;1; 2); B( —3;3; O). Mit nén

(N ) c6 dinh N nam trén mit phang (P) va duong kinh day 14 A B. Mot mit cau (S ) tam [ di qua hai

diém A, B va tiép xtic voi cac dudng sinh ciia mit nén (N ) Khi thé tich khdi cau (S ) 16n nhat thi

I(a;bsc), khi dé a — b+ 2c bang

A. —4.

Chon A

B. 4. C.-7.D. 7.
Bai giai

Taco AANI vudng tai Ava AM 1 NI

= AM? = IM.NM < 18 =\ R* —18.h

2
- R’ :£+18(h NM)
\
2
V——WR3 ——w £+18

Goi (Q) 1a phang trung truc cﬁa doan thang AB

Va d la giao tuyén ctia hai mit phang (P) va (Q) =Ned

Vay khi thé'tich V' khéi cau 16n nhat thi » nhonhat & N=H < MN Ld
Ta co 54(8;—2;2) = BA= 6\/5 va M (1; 2;1)1é1 trung diém A, B.

Mat ph:fmg trung truec (Q) cua doan thrfmg AB: 4z —y+2—3=0

Vi NA= NB = N thudc giao tuyén cta hai 4t phang (P) va (Q)

7= =
Goi d la giao tuyén ctia hai mat phang (P) va (Q) =dny=1+t
z2=8+1

:>Ned:>N(—1;1+t;8+t):>W(2;1—t;—7—t)=>t:—3:>N(—1;2;5>

Tacd MN =6 = IM = 3= NM = 2MI = I (24;—1) = a—b + 2c = —4.
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Caul:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

VIV 7 | S iasdian

.BAJ TAP REN LUYEN

Trong khong gian hé toa do Osyz, cho hai diém A(L;L1), B(221) va mat phang
(P) 1z +y+ 2z =0.Mdt cau (S) thay doi qua A, B va tiép xtc voi (P) tai H.Biét H chay trén

1 duong tron ¢d dinh. Tim ban kinh cua dwong tron do.

A. 32, B. 24/3. C. 3. D.ﬁ

2
z=14+1
Trong khong gian Ozyz, cho mat cau 2° +y° + 2° = 9 va diém M(mo;yo;zo) €d:{y=1+2t.Ba
z2=2-3t

diém A, B, C phan biét cuing thudc mat cau sao cho MA, MB, MC la ti€p tuyén cia mdt cau.
Biét rang mat phang (ABC ) di qua diém D(l; I; 2). Tong T =z’ +y. + 2, bang

A. 30. B. 26. C. 20. D. 21.

Trong khong gian Ozyz, cho diém A(O;l; —2), mat phang (P) :x+y+2+1=0 vamatcau

(S) 2t oyt + 28— 20 —4y — 7 =0.Goi A la duong thang di qua A va A nam trong mit phang
(P) va cit mit cau (S ) tai hai diém B,C sao cho tam giac IBC c6 dién tich 16n nhat, véi I la

tam cta mat cau (S ) Phuong trinh ctia duwong thang A la

T =1 T=1 B =1 rT=1
A.jy=1 . B.{y=1+1t . C.iy=1-t. D.jy=1+t¢t.
z2=-2—t z=—2+4+t %= = %= =)

Trong khong gian Ozyz, cho mat cau (9):(z —1)° + (y +2)* + (2 — 3)* =27. Goi (P) la mat
phang di qua hai diém A4(0;0;—4), B(2;0;0) va cit (S) theo giao tuyén la duong tron (C) sao
cho khdi nén dinh 1a tdm cua (S) va day la la duwong tron (C) cé thé tich 16n nhat. Biét rang
(P):azx+by—z+c=0, khidé a—b+c bang

A. —4. B. 8. C. 0. D. 2.

Trong khong gian Ozyz, cho mat cau (S):(z —1)* + (y +2)* + (2 — 3)* = 48. Goi (P) la mat
phang di qua hai diém A(0;0;,—4), B(2;0;0) va cat mat cau (S) theo giao tuyén 1a duwong tron
(C). KhSinén (N) c6 dinh 1a tdm cta (S), duong tron day 1a (C) c6 thé tich 16n nhat bang

A —— B. 397. C.—- C.——
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Cau7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

VIV 7 | S iasdian

Trong khong gian Ozyz, cho mit cau (S): (z — 1 +y° + (2 —2)* = 1. Xét diém M di dong trén
dudng thing d: 21— —Y—1_z12
2 1 =2
A, B ,C la céc tiép diém. Khi duong tron ngoai ti€p tam gidc ABC c6 ban kinh nhé nhat bang
thi phuong trinh mat phang qua 3 diém 4, B, C 1a (ABC):az +by—z+d = 0. Khi do6
2a —b +2d bang
A. 3. B. 1. C. 2. D. -3.
1 y—2 z+1
, -1 -2
cat d tai A, B saocho AB = 8 vacat (P) theo giao tuyén la duong tron cé ban kinh r = 3. Ban
kinh ctia mat cau (S) nho nhat c6 thé'la

, tt M ké ba tiép tuyén MA, MB, MC dé&n (S) véi

Trong khong gian Ozyz Cho d :x; va (P):2x +2y+ 2 +16 = 0. Mat cau (9)

A. 3. B. 1. C. 2. D. -3.
z=1+3a+at
Trong khong gian véi hé toa d6 Ozyz, cho dwong thang A: iy = -2+t . Biét khi «

z=2+3a+(1+a)
thay d6i ludn ton tai mot mét cau ¢S dinh di qua diém M(1;1;1) va tiép xtic véi duong thing A.
Tim ban kinh ctia mat cau dé.
A 53, B. 44/3. C. 73. D. 3/5.
Trong khong gian Ozyz, cho hai diém A(1;2;3), B(2;3;4). Mot mat cau (S) ban kinh R ludn tiép
xuc voi ba mat phéng toa d6 va doan théng AB ludn ndm trong (S) (moi diém thudc doan
thang AB déu nam trong (S)). Gid tri nguyén 16n nhat ctia R dat duoc la
A. 4. B. 6. C. 5. D. 3.
Trong khong gian Ozyz, cho mdt cau (S):z2° +y° +2° + 22 —4y + 42 =0 va M(L;1;—1). Viét
phuong trinh mit phang (P) di qua M va cat (S) theo giao tuyén la duong tron c6 ban kinh
nho nhat?
A 2r+y+32=0. B.z—3y+2:2=0. C.z—y=0. D.2z—-y+2=0.
Trong khong gian Ozyz, cho diém M(—3;3;—3), mdt phang (P): 2z —2y + 2 + 15 = 0 va mat
cau (8):(z—2)* + (y —3)* + (z — 5)° = 100. Duong thang A qua M, nam trén mit phang (P)
cat (S) tai A, B sao cho dd dai AB 16n nhat. Phuong trinh duong thang A 1a
r+3 y—-3 z2+3 t+3 y-3 z2+3

A. B.
1 1 3 1 4 6
C.x+3:y—3:z—|—3. D.x+3:y—3:z—|—3.
16 11 —10 ) 1 8
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Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

VIV 7 | S iasdian

: Trong khéng gian Oryz, cho diém E(0;1;2), mat phang (P):z+y+2—3=0 va mit cau

(S): (z +1) + (y — 3)° + (2 — 4)* = 25.Phuong trinh duong thang d di qua diém E nam trong
(P) va cat mit cau (S) tai hai di€ém c6 khoang cach 16n nhat la

z=—14+2t =2t z=—1 z=20
A ly=3-t . B.jy=1-t. Ciy=3+¢1. D.{y=1-t.
z=4—1t z=2—1 z =4+ 2t z=2—1

Trong khong gian Ozyz, cho phuong trinh mat cau (S): 2’ 4+ y* + 2 —4 = 0 va duong thang

d:= I 3.4 I 5 _ %-Hai mat phang (P), (P') chita d va tiép xtic véi (9) tai A va B. Puong
th:fmg AB di qua diém co toa do la
3 3 3 3 3 3 33 3

Trong khong gian Ozyz, cho mit cau (S)): 2’ +y* +2° =25, (5,):2° +y° + (2 — 1)’ = 4. Mot
duong thang d vudng goc véi vécto @ = (1;—1;0), tiép xdc véi mit cau (S,) va cat mit cau ()

theo mot doan thang c6 d6 dai bang 8. Mot vécto chi phuong ctia d 1a

i =@LLV3). B, =(LL6).  Cd =1L0).  D.d,=0LE—3)

Trong khong gian Oxyz, cho mat cau (S):(z +2)* + (y — 1) -1—(z-l—\/5)2 =9 va hai diém
—2;0; 2\/_ —4;—4;0). Biét tap hop tat ca cac diém M thudc mat cau (S) sao cho

MA* + M O MB = 16 1a mot duong tron. Ban kinh ctia dwong tron d6 bang

A. 5. B. \2. C. 22. D. V3.

Trong khong gian Ozyz, choba diém A(1;1;2), B(—1;0;4), C(0;—1;3) va diém M thudc mdt cau
(8): 2> +y° + (2 — 1)’ = 1. Khibiéu thitc MA*> + MB* + MC® dat gid tri nho nhat thi dd dai doan
AM bang

A 2. B. 6. C. 6. D. 2.

Trong khong gian Ozyz, cho hai diém A(13;3;—2), B(1;0;1) va phwong trinh hai mdt cau
(S):a’ +y’ +2° =25 (S,): (v -5 +y +2°=10. Goi M nam trén duong tron giao tuyén
cta (S,), (S,) thoa man P = MA®* 4+ 2MB* + 3MC* dat gia tri nho nhét. Gia tri ctia biéu thic
bang

A. 186 — 36v2.

B. 36. C. 18 — 6+/2. D. 16.
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8: Trong khong gian Ozyz, cho diém E(1;1;1), mat cau (S):z° + 4> + 2> =4 va mat phang

Cau 19:

Cau 20:

(P):z—3y+52—3=0. Goi A laduong thang di qua E, nam trong (P) va cat mat cau (S) tai
hai diém A, B sao cho tam giac OAB la tam gidc déu. Phuong trinh cta A 1a

m—lzy—lzz—l. Bx—lzy—lzz—l.

A. S
-2 1 -1 2 1 —1

Trong khong gian Ozyz, cho mit cau (S):(z —17 +(y+2)° + (2 —2)’ =7 va mat phang
(P):z+2y—22—8=0. Lay hai diém A, B € (S) sao cho AB =4 va diém M € (P). Gia tri
nho nhat ctia MA® + 3MB® bang

A. 128 — 4073, B. 46, C. 48. D. 122 — 40V3.

Trong khong gian Ozyz, cho mit cau (S):(z —3)* +(y —2)* + (2 +1° =4 va mat phang
(P): 4z — 32410 = 0. Xét hai dim M, N di dong trén (S) sao cho MN = 2. Lay di€ém A nam
trén (P). Gia tri nho nhat ctia Q = AM* + AN’ bang

A. 58 — 104/3. B. 56 — 20:/3. C. 58 — 20/3. D. 30 — 10:/3.
BANG DAP AN
1B | 2B | 3C | 4A | 5B 6 | 7AB | 8A | 9B | 10D

11.B 12.B 13.C 14.C 15.C 16.A 17.A 18.D 19.C 20.C
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