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TOA PO CUA PIEM VA VECTO TRONG KHONG GIAN

A - LY THUYET CHUNG

1. Véc to trong khong gian

* Pinh nghia

Trong khong gian, vecto 1a mot doan thang c6 dinh hudng tic 1a doan thang c6 quy dinh thi tu cta hai dau
(] Cha y: Cac dinh nghia vé hai vecto bang nhau, d6i nhau va cac phép toan trén céac vecto trong khong
gian dugc xac dinh twong tu nhu trong mat phang.

2. Vecto dong phang

Ds
* Pinh nghia: Ba vecto a,b,c khac 0 goi la ddng /}/
phang khi gia cua chling cuing song song véi mot = D,
mat phang.
7 Chuy:
[ n vecto khac 0 goi la dong phang khi gia x
cua chiing cung song song v&i mot mat phang. \
1 Cac gia cua cac vecto dong phang c6 thé
1a cac duong thang chéo nhau. A "
* Pidu kién dé 3 vecto khac 0 ddng phing
binh ly 1:

a,b,c ddng phing < 3ImneR: a=mb+nc
* Phan tich mdt vecto theo ba vecto khong dong
phang

 Pinh ly 2: Cho 3 vecto e, e,,e, khong dong phéng. Bat ki mot vecto a nao trong khéng gian ciing co

Ay

thé phan tich theo ba vecto d6, nghia la c6 mét bd ba s thuc (X, X5, x3) duy nhat

a: X@H X2€2+ Xae_e:

1 Cha y: Cho vecto a,b,c khac 0:

1. a,b,c ddng phing néu cé ba sé thuc m,n, p khong ddng thai bang 0 sao cho: ma+nb+ pc=0

2. a,b,c khong dong phing néu tir ma+nb+pc=0=m=n=p=0

3. Toa d¢ cua vecto

Trong khéng gian xét hé truc Oxyz, cé truc Ox vudng goc véi truc Oy tai O, va truc Oz vudng gbc vaoi

mat phang (Oxy) tai O. Cac vecto don vi trén tung truc Ox,0y,0z lan luot I3
i=(0;0),j=(0;%0),k =(0;0;2).

a) a=(a;a,;8) < a=ai+a,]+ak

b) M (X, Yy 2y ) & OM =X, i+, j+2,k

€) Cho A(X,, Y 24),B(Xg, Vg, 25) taco:

EZ(XB —Xp ¥Ye = Yar s _ZA) va AB :\/(XB _XA)2 +(yB _yA)2 +(ZB _ZA)Z'

d) M 13 trung diém AB thi M (XB;XA;VBZVA;ZB;ZAJ

e) Cho a=(a,;a,;a,) va b=(b;b,;b,) taco:
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—»-»

a ‘a‘ ‘b‘cos(a b) ab +a,b, +ab,

: \a\zﬂ/—al i a

[ cosg = cos(a b) a1b1+a2b + ab, (véi a=0,b=0)

\/al +a)’+a; \/bl +b,? +b,?

[ a va b vubng géc: < ab=0< ab, +a,b, +ab, =0
= kb,

[ a va b ciung phuong: < 3k e R:a=kb < {a, = kb,

a, = kb,

4. Tich ¢6 hudng va tng dung
Tich ¢6 huéng cua a=(a;;a,;a,) va b=(b;b,;b;) la

E BJZ(azas Jaea] [aa,
’ b,b, |'|byb; |'|byb,
a. Tinh chat:

0 [é B]Lé [é,B]Lb

‘ 55 ‘ a‘.‘B‘sin(é,B)

] =(a,b, —a;b,;ab, —ab;;ab, —ab)

) a va b cung phuong: [5,5] =0
1 a,b,c ddng phing @[5,5].5 =0
b. Céac wng dung tich ¢6 hudng

7] Dién tich tam gidc: S ,qc =%‘[ETC]
e R
") Thé tich tir dign Ve =g‘[AB, AC].AD‘

7 Thé tich khéi hap: Vaep agcro = ‘[E,E}.A—A"
5. Mot sb kién thirc khac

Néu M chia doan AB theo ti sb k(m = km) thi ta co:
Xy, _ XK Yy = Yo=Ky 12, = 2a =K e k1
1-k 1-k 1-k
Gla trong tam tam g|ac ABC & Xg :W; Yo :w; Zs :#
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B - CAC DANG TOAN CO BAN
Dang 1. A B,C thing hang < AB, AC cing phuong < [E,A—C] =0.

Dang 2. A B,C 1a ba dinh tam gi4c < A, B,C khong thing hang < AB, AC khéong cung phuong

=N [E,A—c} £0.
Dang 3. G(xs; ¥s:2s) la trong tdm tam giac ABC thi:
X, + Xg + Xc . YatVs+Ve. Z,+25+12
G — 1Yo = 1lg =
3 3 3
Dang 4. Cho AABC c6 céc chan E, F cua cac dwong phan giac trong va ngoai ciia goc A cia AABC
tréenBC. Ta co: @:—ﬁ.ﬁ, -
AC AC
s ~= P N L g 5=
Dang 5. S,.ac :E‘[AB, Ac] _ diéntich caa hinh binh hanh ABCDIa: S o _‘[AB, AC]
1 25y [PBAC]

Dang 6. Buong cao AH ctaAABC: S, ¢ =EAH.BC = AH B0 S BC

Dang 7. Tim D sao cho ABCD Ia hinh binh hanh: T t/c hbh c6 4 cap vecto bing nhau AB = DC
hoic AD =BC... = toa doD.
Dang 8. Ching minh ABCD I mot t&r dién <> AB: AC: AD khéng ddng phing < [E,A—C].ﬁ £0.
Dang 9. G(xs; Ys:2s) la trong tdm tr dién ABCD thi:
X _Xa T Xg X+ Xp . :yA+yB+yC+yD.Z _iatigtictip
G 1 JG 1 &G
4 4 4
Dang 10. Thé tich khéi tir dien ABCD : V., = %‘[E,E].ﬁ‘

Dang 11. buong cao AH cuata dign ABCD: V =%SABCD.AH = AH = i

2BCD

Dgng 12.  Thé tich hinh hop: Vseep aeco = ‘[ﬁﬁ}ﬁ‘

Dgng 13.  Hinh chiéu ctia diem A(X,;y,;z,) 1én cc mat phang toa do va cac truc:
Xem lai muc 1, cbng thuc 17, 18.
Dgng 14.  Tim diém doi xing véi diém A(X,;Ya;Z, )dua cac mat phang toa do, CAC truc va goc toa

do:

(Thiéu tea d@é nao thi déi ddu tea dg dé, cé mdt toa dg nao thi dé nguyén tea dé do)
(OXY): A (Xp1¥Yai—24) (OXZ): A, (Xpi=YaiZa) (OYZ): Ay (—Xa3 YarZa)
(OX): A (Xai=Yai—24) (OY): A(=Xai Vai—24) (0Z): Aj(=Xai=YarZs)

Quagoc O: A (—Xx;=Yai—24)

Cau 1: Cho bon diém S(1,2,3);A(2,2,3);B(1,3,3);C(12,4).Goi M,N,P lan luot la trung diém cua

BC,CA va AB. Khido SMNP la:
A. Hinh chop. B. Hinh chop déu. C. Tt dién déu. D. Tam dién vudng

Cau 2:  Trong khong gian Oxyz, cho diém A(2;0;-2),B(3;-1-4),C(~2;2;0). Biém D trong mit phang
(Oyz) c¢b cao dd &m sao cho thé tich cua khdi ti dien ABCD bing 2 va khoang cach tir D dén

mat phang (Oxy) bang 1 c6 thé Ia:
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A. D(0;-3;-1) B. D(0;2;-1) C. D(0;1-1) D. D(0;3;-1)

Cau 3: Trong khong gian véi hé toa 46 Oxyz, cho ba diém A(3,2;0), B(3;41), D(-13;2). Tim toa
do diém C sao cho ABCD Ia hinh thang c6 hai canh day AB, CD va c6 goc C bang 45°.
A. C(5;9;5). B. C(15;3). C. C(-3,11). D. C(3;7;4).

Cau4: Cho ba diém A(3;10),B(0;-1;,0),C(0;0;-6). Néu tam giadc A'B'C’ thoa man hé thuc
A'A+B'B+C'C =0 thico toa do trong tam Ia:

A. (3,0;-2). B. (2;-3;0). C. (3;-2;0). D. (3;-2;1).

Cau5:  Trong khdng gian véi hé truc toa do Oxyz, cho ba diém M (3;0;0),N(m,n,0),P(0;0; p). Biét
MN = +/13, MON = 60°, thé tich tr dien OMNP bing 3. Gia tri ctia bidu thic A=m+2n®+ p?
bang
A. 29. B. 27. C. 28. D. 30.

Cau 6:  Cho hinhchép S.ABCD biét A(-2;2;6),B(-3;1;,8),C(~10;7),D(%2;3). Goi H Ia trung diém
cua CD, SH L(ABCD). B¢ khoi chép S.ABCD c6 thé tich bang > (dvtt) thi cé hai dieém
S, S, théa man yéu cau bai toan. Tim toa d¢ trung diém | cua S;S,

A. 1(0;-1;-3). B. 1(1;,0;3) C. 1(0;1;3). D. 1(-10;-3).

Cau 7: Trong khong gian véi hé toa dd Oxyz, cho hinh vuéng ABCD, B(3;0;8), D(-5;-4;0). Biét
dinh A thugc mat phing (Oxy) va c6 toa do 1a nhirng sé nguyén, khi d6 ‘FA+@‘ bing:
A. 5\10. B. 6+/10. C. 10V/6. D. 10+/5.

Cau 8: Trong khdng gian véi hé toadd Oxyz, cho ba diem A(4;2;0),B(2;4;0),C(2;2;1). Biét diém
H (a;b;c) la tryc tdm cua tam giac ABC. Tinh S=a—-b+3c.

A S=-6. B.S=-2. C. S=6. D.S=2.

Cau 9:  Trong khdng gian véi hé toa d6 Oxyz, cho ba diém A(a;0;0),B(1;b;0),C(10;c)Vvéi a,b,c la
cac s6 thuc thay doi sao cho H (3;2;1) Ia tryc tdm cuia tam giac ABC. Tinh S=a+b+c.
A S=2. B. S=19. C. S=11. D. S=9.

Cau 10: Trong khong gian véi hé toa do Oxyz, cho ba diém A(4;0;0),B(a;h;0),C(0;0;c) vai
(a,b,¢ > 0) thoa man do dai doan AB=24/10, gbc AOB =45° va thé tich khdi tix dién OABC
bing 8. Tinhtong T =a+b+c.

A T=2. B. T =10. C. T=12. D. T=14.

Cau 11: (THPT-Yén-Khanh-Ninh-Binh-lan-4-2018-2019-Thi-thang-4)Trong khong gian Oxyz cho
cac diem A(5;1;5), B(4;3;2), C(-3;-2;1). Diém I(a;b;c) 1a tim dudng tron ngoai tiép tam
giac ABC. Tinh a+2b+c?

A. 1. B. 3. C. 6. D. 9.

Cau 12: (KIM LIEN HA NOQI NAM 2018-2019 LAN 03) Trong khdng gian Oxyz , cho hinh ling try
tam giac déu ABC.A'B'C’ ¢6 A’(\/g;—l;l),hai dinh B,C thudc truc Oz va AA'=1 (C khdng
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Céau 13:

Céau 14:

Céau 15:

Céau 16:

Cau 17:

Céau 18:

tring véi O). Biét vécto u=(a;b;2) voi a,beR 1a mdt vécto chi phuong cta dudng thing
AC.Tinh T =a®+b’.
A. T=5. B.T =16. C.T=4. D.T=9.

(Thuan Thanh 2 Bac Ninh) Trong khong gian vai hé toa d6 Oxyz , cho hinh thang ABCD c6
hai day AB, CD; c6 toa d6 ba dinh A(1;2;1), B(2;0;-1), C(6;1,0). Biét hinh thang c6 dién
tich bing 6v2 . Gia st dinh D (a;b;c), tim ménh d& dung?

A. a+b+c=6. B. a+b+c=5. C. a+b+c=8. D. a+b+c=7.

(KIM LIEN HA NOI NAM 2018-2019 LAN 03) Trong khdng gian Oxyz, cho hinh thang can
ABCD c¢6 céc déy lan luot 1a AB,CD . Bict A(3;1,-2), B(-13;2), C(-6;3;6) va D(a;b;c)
voi a;b;ceR.Tinh T =a+b+c.

A T=-3 B.T=1. C.T=3. D.T=-1.

(GIA LOC TINH HAI DUONG 2019 1an 2) Trong mat phang toa d6 Oxyz , cho bon diém
A(0;-1;2), B(2;-3;0), C(-2;1;1), D(0;-1;3).Goi (L) latap hop tat ca cac diém M trong
khéng gian théa mén dang thic MA.MB = MC.MD =1. Biét rang (L) la mot duong tron, tinh
ban kinh duong tron d6?

(Nguyén Trai Hai Dwong Lanl) Trong khong gian Oxyz, cho cac diém A(0;4\/§;0),
B(0;0;4\/§), diém C e(Oxy) va tam giac OAC vuong tai C, hinh chiéu vudng géc ciia O
trén BC la diém H . Khi d6 diém H ludn thuoc duong tron ¢ dinh ¢ ban kinh bang

A. 2V2. B. 4. C. 3. D. 2.
(KY-NANG-GIAI-TOAN-HUONG-PEN-THPT-QG) Trong khong gian vai hé truc Oxyz,
cho tam giac ABC véi A(2;0;-3); B(~1;-2; 4); C(2;-1;2). Biét diém E(a;b;c) 1a diém
dé biéu thac P :‘ﬁ+@+§‘ dat gia tri nho nhat. Tinh T =a+b+c

A . T=3. B.T=1. C. T=0. D.T=-1.

(Nam Tién Hai Thai Binh Lan1) Trong khdng gian voi hé truc toa do Oxyz, cho hai diém
A(-13;4), B(9;-7;2). Tim trén truc Ox toa do diém M sao cho MA?+MB? dat gi4 tri nho
nhat.

A. M (5;0;0). B. M (-2;0;0). C. M (4,0;0). D. M (9;0;0).

Cau 19: (THPT Nghén Lan1) Trong khong gian Oxyz , cho cdc diém A(1;1;2);B(0;-1;-3). Xét diem
M thay ddi trén mat phing (Oxz), gid tri nho nhét caa ‘W+2m+3m‘ bang?
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Céau 20:

Céau 21:

Céau 22:

Céau 23:

Céau 24:

Céau 25:

Cau 26:

Cau 27:

A 1. B.E. C.l. D.l.
2 2 4

(Gang Thép Thai Nguyén) Trong khdng gian véi hé truc toa d Oxyz, cho 4 diém A(2;4;-1)
, B(L,4;-1), C(2;4;3), D(2;2;-1), biét M (x;y;z) dé MA?+MB?+MC? + MD? dat gié tri
nho nhat thi x + y +z bang

A. 6. B.E. C. 8. D.9.
4
(Nguyén Khuyén)Trong khong gian Oxyz, cho OA=1 +j -3k, B(2;2;1). Tim toa do diém
M thudc truc tung sao cho MA? + MB? nho nhét.
3
A. M(0;-2;0). B. M(O;E;Oj' C. M(0;-3;0). D. M(0;-4;0).
Trong khéng gian véi hé truc toa do Oxyz, cho ba diém A(L11),B(-2;10),C(2;-3;1).Diém

S(a;b;c) sao cho SA?+2SB?+3SC? dat gid tri nho nhat. Tinh T =a+b+c
A.Tzl. B. T=-1. C.Tz_—l. D.T=_—5.
2 3 6

(Ngd Quyén Ha Ngi) Trong khdng gian Oxyz, cho céc diém A(2t;2t;0),B(0;0;t) véi t>0.

) o — N Y N S
Cho diém P di dong thoa médn OP.AP + OP.BP + AP.BP = 3. Biét rang co gia tri tzg vai a,b
a . . o R PR

nguyén duong va b toi gian sao cho OP dat gia tri Ién nhat 1a 3. Tinh gidtri Q=2a+b?

A. 5. B.13. C.11. D. 9.

Trong khong gian véi hé toa d Oxy, cho hinh hop chit nhat ABCD.A'B'C'D’' ¢6 A trung véi
goc toa do O, cac dinh B(m;0;0), D(0;m;0), A'(0;0;n) véi m,n>0 va m+n=4.Goi M Ia
trung diém ciia canh CC". Khi d6 thé tich tir dien BDA'M dat gié tri 16n nhét bang
ac) B. 2. c. p. =2
108 4 27 32
Trong khong gian véi hé toa @ Oxyz , cho hai diém A(3;-2;4),B(-14;-4) va diém C(0;a;b)
thoa mén tam gidc ABC can tai C va c6 dién tich nho nhat. Tinh S=2a+3b.
62 73 239 29

A S=—. B.S=—. C.S=—. D.S=—.
25 25 10 5

Trong khdng gian véi hé toa do Oxyz , cho hai diém A(2;2;0),B(2;0;-2) va diém M (a,b,c)

véi a,b,c 1a cac sé thuc thay déi théa min a+2b—c—1=0. Biét MA=MB va géc AMB c6
s6 do 16n nhat. Tinh S=a+2b+3c.

A s=i0 B.s = C.s=——L. D.s=L.
11 11 11 11

Trong khong gian Oxyz cho ba diém M (2;3;,-1),N(-3,11),P(L; m-12). Tim gia tri nho nhat

cua sé do goc ZMNP .
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A. arccos%. B. arcsin% C. arccosé D. arcsin%

Cau 28: (PH Vinh Lan 1) Trong khong gian Oxyz, cho a = (1,-1;0) va haidiém A(-4;7;3), B(4;4;5)
.Giast M, N 1a hai diém thay d6i trong mat phang (Oxy) sao cho MN cting huéng véi a va
MN =5+2. Gi4 trj I6n nhét caa |AM — BN| bang
A 17 B. V77 . C. 742 -3. D. \/82-5.

Cau 29: (Ly Nhan Tong) Trong khong gian vai hé truc toa dd Oxyz, cho A(a;0;0),B(0;b;0),C(0;0;c)
A, B, C véi a,b,c>0 sao cho OA+OB+0OC + AB+BC+CA=1++/2. Gia tri 16n nhat cua

Vo.asc bang
L B . c. L. D
108 486 54 162

Cau 30: (Poan Thugng) Trong khong gian Oxyz, cho A(L-12), B(-20;3), C(0;1-2). Goi
M(abic) 1a diém thuoc mat phang (Oxy) sao cho bieu thac
S = MAMB + 2MB.MC + 3MC.MA dat gié tri nho nhat. Khi d6 T =12a+12b+c c6 gia tri 1
A. T =3. B.T=-3. C. T=1. D. T=-1.
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PHUONG TRINH MAT PHANG

A - LY THUYET CHUNG

1. Pinh nghia

Trong khong gian Oxyz phuong trinh dang Ax+By+Cz+D =0 v&i A +B*+C? >0 duoc goi la
phuong trinh tdng quat caa mat phang.

'] Phuong trinh mat phang (P): Ax+By+Cz+D =0 véi A*+B?+C? >0 c6 vec to phap tuyén la

n =(A;B;C).

11 Mat phang (P) di qua diém M, (X,;Y,:Z,) V& nhan vecto n=(A;B;C),n =0 lam vecto phap tuyén
dang (P): A(x=%,)+B(y—Y,)+C(z-2,)=0.

11 Néu (P) c6 cap vecto a=(a;a,;a,);b=(b;b,;b,) khong cing phuong, co gia song song hogc nam
trén (P). Thi vecto phép tuyén cia (P) duoc xac dinh ﬁz[é,ﬁ].

2. Cac truong hop riéng ciia mit phang
Trong khong gian Oxyz cho mp («):Ax+By+Cz+D =0, véi A*+B*+C?> 0. Khi do:

1 D=0 khiva chikhi () diqua gdc toa do.
1 A=0,B#0,C=0,D =0 khi va chi khi () song song truc Ox.
1 A=0,B=0,C #0,D =0 khivachi khi () song song mat phang (Oxy).

" AB,C,D#0. Pita=—2b=-2c=-2 guids: (a): X+ Y4 C21
A B C a b z
3. Phuong trinh mit chén cét cac tryc toa d9 tai cac diém A(a;0;0),B(0;b;0),C(0;0;c):
i+X+£:1, abc=0
a b c

4. Phuong trinh cac mit phing tea d¢: (Oyz):x=0; (Oxz):y=0; (Oxy):z=0.
5. Chum mit phang (I6p chuyén):
Giastr (a)n(a')=d trong do: (@): Ax+By+Cz+D=0 va (@):A'x+B'y+C'z+D'=0.
Pt mp chira d 6 dang: m(Ax+By+Cz+D)+n(A'x+B'y+C'z+D")=0 (véi m*+n®=0).
6. Vi tri twong ddi cia hai mit phang
Trong khdng gian Oxyz cho (a): Ax+By+Cz+D=0va (a'): A'x+B'y+C'z+D'=0
AB'#A'B
1 (@) cit (a") <<4BC'#B'C
CB'#C'B
AB'=A'B
{BC'B'C va AD'#A'D
CB'=C'B
AB'=A'B
BC'=B'C
CB'=C'B
AD'=A'D
Pt biét: (@) L(a') = n.n, =0 AA+BB+CC'=0
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7. Khoang cach tir M (X,; Yo; 2,) dén (a): Ax+By+Cz+D=0
_|A%, +By,+Cz,+D|

)= e e
Chuy:

] Khodng cach giira hai mat phang song song bang khodng cach tir mér diém bat ki trén mat
phang nay d@én mat phang kia.
] Néu hai mat phang khdng song song thi khodng cach giiza ching bang O .
8. Gac giira hai mat phang
Goi ¢ la gbc giira hai m3t phing (0° < <90°)

(P):Ax+By+Cz+D=0va (Q):A'x+B'y+C'z+D'=0

COSgo:‘cos(n— F)‘: ne-ng _ |AA+BB“+CC]
T e | VA +BErciAATE B CY

] Goc giita (), (B) bdng hodc bU Véi géc gitka hai vipt Ay, .

e 0°<((@),(B))<90°. (@) L(B)< i LT, < AA+BB+CC'=0
1. Céc h¢ qud hay dung:
(1 Mat phang (a)/l(B) thi (a) co mot viptla fi, =, voi i, la vipt cia mat phang ().
1 Mat phang (&) vudng goc véi duong thang d thi () ¢ mot vipt la i, =d, voi g, Ia vtcp
ctia duong thang d .
"I Mat phing (P) vudng goc véi mat phang (Q) =, L ng,

1 Mat phang (P)chta hoic song song véi duong thang d = Ne) L ™

") Haidiém A,B ndm trong mot mat phing (P) = AB L n
B - CAC DANG TOAN VE PHUONG TRINH MAT THANG ,
Muén viét phwong trinh mat phang can xdc dinh: 1 diem va 1 vécto phap tuyen.
Dgng 1. Mgt phang () di qua diém M (X,;Y,;2,) €0 vtpt ﬁ:(A; B;C)
(@) A(x=%)+B(y—-Y,)+C(z=2,)=0 hay Ax+By+Cz+D=0 v6i D=—(Ax,+By,+Cz,).
Dgng 2. Mgt phang («) di qua diém M (X,;Y,;2,) €O cap vtcp a,b
[ Khi dé mot vtpt ciia (o) 1A n =[é,6]
1 Sir dung dang toan 1-dé viét phuong trinh mat phang ().
Dang 3. Mt phing (o) qua 3 diém khong thang hang A, B,C
1 Ciap vicp: AB,AC
71 Mt phing () diqua A (hoic B hoicC ) va cé vipt ﬁ:[E,A—C]
[ Sir dung dang toan 1 dé viét phuong trinh mat phang (a) .
Dang 4. Madt phang trung truc dogn AB 7
1 Timtoadd M la trung diém cua doan thang AB (dung cong thirc trung diém)
] Mat phang () diqua M va c6 vtpt n=AB
1 Sir dung dang toan 1 dé viét phuong trinh mat phang ().
Dang 5. Mgt phdng (o) qua M va vuéng géc dwong thang d (hogc AB)
] Mat phang () diqua M va c6 vipt Ia vtep caa duong thang d
(hoac Ny = @)

File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 9
Facebook: https://www.facebook.com/dongpay




ST&BS: Th.S bang Viét Dong Truwong THPT Nho Quan A Hinh hgc Oxyz Nang Cao

1 Sir dung dang toan 1 dé viét phuong trinh mat phang ().

Dang 6. Mgt phang () qua M vasongsong (f): Ax+By+Cz+D=0
) Mat phing (c) diqua M vacé vipt n, =n, =(A;B;C)

1 Sir dung dang toan 1 dé viét phuong trinh mat phang ().

Dgng 7. Mt phang (o) diquaM , song song véi d va vudng goc véi (3)
0 (a)co mét vipt la n, :[E,%]vdﬂ Ug 14 vicp cuia dudng thing d va n, la vipt cia (3).
1 Sir dung dang toan 1 dé viét phuong trinh mat phang ().

Dang 8. Mgt phing (a) chika M va dwong thang d khéng di qua M

[ Laydiem Mg (X Yo:Z,)€(d)

(] Tinh MM, . Xac dinh vtcp u, ciia dudng thing d

o Tinh n, = MM G,

'] Mt phing () diqua M (hodc M,) vaco vipt n,

Dang 9. Mgt phing (o) di qua diém M va vudng goc véi hai mat phang cat nhau (3), (y) :
1 Xac dinh céc vtpt i 51, cua (B) va (y)

71 Mot vipt cua (o) la E:[@%]
1 Sir dung dang toan 1 dé viét phuong trinh mat phang () .

Dang 10. Mgt phang (o) di qua diém M va song song Véi hai dwong thang chéo nhau d,,d, :
1 Xac dinh cac vtcp a,b cua cac duong thang d,,d,

71 Mot vtpt cua () la E:[é,ﬁ]

1 Sir dung dang toan 1 dé viét phuong trinh mat phang ().

Dang 11. Mgt phang () qua M, N vavudng goc (3):

7 Tinh MN

] Tinhn, = [W@]

(] Mt phing (cr) diqua M (hodc N ) vacé vipt n,

1 Sir dung dang toan 1 dé viét phuong trinh mat phang ().

Dgng 12. Mt phang («) chira duong thang d va vudng goc voi (S3)

0 (a)co mét vipt la n, :[@@] véi u, lavtep cia d

[ Lay diem My(Xo; YoiZ) €d = Mg (X: Voi Zo) € (@)

[ Swrdung dang toan 1 dé viét phuong trinh mit phang ().

Dgng 13. Mt phing («) chira (d)va song song (d’) (véi (d),(d") chéo nhau)
[ LAy diem M (X YoiZ) €d = My (Xq: Voi Zo) € (@)

1] Xac dinh vtcp uy;u,. cia duong thing d va dwong thing d

|| Mgt phang () di qua M, va ¢ vipt N, =/ Uy, U, |

1 Sir dung dang toan 1 dé viét phuong trinh mat phang ().

Dgng 14. Mt phing (&) chira hai dwong thang song song A, A,

(1 Chondiem M, (x;V,;2) €A, Va M, (%,;Y,:2,) €A,

File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 10
Facebook: https://www.facebook.com/dongpay




ST&BS: Th.S bang Viét Dong Truwong THPT Nho Quan A Hinh hgc Oxyz Nang Cao

U
U
U

Tim vtcp u, cia dudng thing A, hodc vtep u, cua duong thing A,
Vecto phap tuyén cia mat phing (@) 1a n_ = [uﬁ1 Mle} hodc n, = [uﬁ2 Mle]

Str dung bai toan 1 dé viét phuong trinh mat phang ().

Dang 15. Mgt phang (o) di qua 2 dwong thang cat nhau d,, d,:

U
U

U
U

Xac dinh c4c vtcp a,b cua cac duong thang d,,d,

Mot vtpt cua () la E:[é,ﬁ]

Lay mot diém M thuoc d, hoic d, =M € (a)

Str dung dang toan 1 dé viét phuong trinh mat phang ().

Dgng 16. Mat phang () di qua dwong thang (d) che trude va cich diém M _cho truéc mgt

(0 Y O B B

khodng k khéng doi:

Gia st (&) c6 phuong trinh: Ax+By+Cz+D=0 (A2 +B?+C%# 0)

Ly 2 diém A,B e (d)= A, B e (a) (ta dugc hai phuwong trinh (1), (2))

Ttr diéu kién khoang cach d(M, (a)) =k , ta dugc phuong trinh (3)

Giai hé phuong trinh (1), (2), (3) (bang cach cho gia tri mdt an, tim cac an con lai).

Dgng 17. Mt phing (@) tiép xuc véi mat cau (S) tgi diém H :

[

U
U

Gid sir mat cau (S) cotam | vabankinh R. Vi H latiép diém = H e ()

Mot vipt cia (o) 14 fi=IH
Str dung dang toan 1 dé viét phuong trinh mat phang ().

Dang 18. Mgt phdng (o ') d6i xang véi mat phang («) qua mat phang (P)

[

[

THL: (@N(P)=d.

-Tim M, N 14 hai diém chung cia (a), (P)

- Chon mot diém | € (a). Tim I’ dbixang | qua (P)

- Viét phuong trinh mp (o) qua I’,M,N .

TH2: (@)//(P)

- Chon mot diém I e (). Tim I’ déixang |1 qua (P)

- Viét phuong trinh mp (a') qua 1” va song song véi (P).

CAC DANG TOAN KHAC ]
Dang 1. Tim diém H la hinh chiéu vuéng goc ciia M 1én («)

[

[

Céch 1:

- H lahinh chiéu ciia diém M trén (P) < { MH. 1l cung phoong
He(P)

- Giai hé tim duwoc H .

Céch 2:

- Viét phuong trinh duong thing d qua M va vudng géc v6i («) :taco a, =n.
-Khido: H=dn () < toadd H langhiém cua hpt: (d) va ()

Dang 2. Tim diém M’ déi xieng M qua ()

U
U

Tim diém H 1a hinh chiéu vudng goc caa M [én (@)
H 14 trung diém caa MM’ (dung céng thtic trung diém) = toa do H .

Dang 3.  Viét phwong trinh mp (P) i X@ng mp (P)qua mp (Q)

[

1HL: (A~ (P) =d
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- Lay hai diém bat ky {A,B} =(P)n(Q) (hayABed)
- Lay diémM e (P) (M bét ky). Tim toa do diém M’ déi xang voi M qua (Q).
- Mit phang (P") 1a mat phang diqua d va M".

0 1H2: Q) /Py

- Lay diémM e (P) (M bét ky). Tim toa d diém M’ déi xang voi M qua (Q).
- Mit phang (P") 1a mat phang di qua M' va song song (P).

C - BAI TAP TRAC NGHIEM

Caul:  Trong khong gian véi hé toa do {y B Oxyz cho diém M (1;,0;0) va N(0;0;-1), mat
2Xx—-y—-22-2=0
phang (P) qua diém M, N va tao voi mat phang (Q): X —y —4 =0 mét goc bang 45°. Phuong trinh
mat phang (P)1a
A {y =0 . 5 PZO .
2X—-y-22-2=0 2X—-y—22+2=0
{2x—y—22+2:0 5 {2x—22+2:0
2X—-y-22-2=0 2x-22-2=0
Cau2:  Trong khong gian véi hé toa d6 Oxyz cho (P):x+4y-2z-6=0,(Q):x-2y+4z-6=0. Lap
phuong trinh mat phang (o) chaa giao tuyén cua(P),(Q) va cat cac truc toa do tai cac diém A, B,C
sao cho hinh chép O.ABC Ia hinh chép déu.
A X+y+z+6=0. B.Xx+y+z-6=0. C.X+y-z-6=0. D.Xx+y+z-3=0.
Cau3:  Trong khdng gian véi hé toa d6 Oxyz, cho 2 duong thiang:
X=t
A XIZ = y;rl: 2_31, A, dy=2-tvamitcau(S):x* +y* +2°—2x+2y-62-5=0
z=1+2t
Viét phuong trinh mat phang (@) song song véi hai dwong thang A,, A, va cit mat cu (S) theo giao
tuyén 1a duong tron (C) ¢6 chu vi bang 2\/35?577 .
A. X-5y—-3z2-4=0; x-5y—-3z2+10=0
B. Xx—5y—-3z+10=0
C. x—5y—3z+3+\/ET1:0; x—5y—3z+3—@:0
D. X-5y—-3z-4=0
Cau4d:  Chotagiac ABCD c6 A(0;1-1);B(112);C(L-10); D(0;0;1). Viét phuong trinh ciia mat phang
(P) qua A, B va chia tir dién thanh hai khéi ABCE va ABDE c6 ti sé thé tich bang 3.
A. 15x-4y-5z-1=0. B.15x+4y—-5z-1=0.
C.15x+4y-52+1=0. D. 15x-4y+5z+1=0
Cau5:  Trong khdng gian véi hé toa do B Oxyz cho diém M (1;,0;0) va N(0;0;-1), mat
2X—-y—-2z-2=0
phing (P) qua diém M, N va tao v&i mit phing (Q) X—y—4=0 mot goc bang 45°. Phuong trinh
mat phang (P)1a
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y=0 y=0
A. . B. .
2X—-y—-2z-2=0 2X—-y—-22+2=0
c 2X-y—-22+2=0 5 2Xx—-27+2=0
| 2x-y-2z-2=0 | 2x-2z-2=0
Cau6:  Chote giac ABCD c6 A(0;1-1);B(1;12);C(L-10);D(0;0;1). Viét phuong trinh tong quat cua
mat phang (Q) song song véi mat phiang (BCD) va chia tw dién thanh hai khéi AMNF va MNFBCD
¢ ti s6 thé tich bang 1
27
A. 3x—-3z2-4=0. B.y—-z-1=0.
C.y+z-4=0. D. 4x+3z+4=0
Cau7:  Viét phuong trinh tong quat ciia mat phang (P) cét hai truc y'Oy va z'Oz tai A(0,-10),B(0,0,1)
Va tao v&i mat phang (yOz) mét goc 45°.
A. \/Ex—y+z—1=0. B.\/§x+y—z+1=0.
C. \/§x+y—z+1=0;\/§x—y+z+1=0. D. \/§x+y—z+1=0;\/§x—y+z—1=0
Cau8: Trong khoéng gian voi hé toa d6 Oxyz, cho mat cau (S) co phuong trinh:
X2+ y?+22—2x+6y—4z—2=0. Viét phuong trinh mat phang (P) song song véi gia cia véc to
vV = (1;6;2), vudng goc véi mat phang () : X +4y +z—11=0 va tiép xtc vai (S).
A 2X—-y+22-3=0 5 2X—y+2z2+3=0
| 2X—y+22+21=0  |2x-y+27-21=0
c 2X-y+2+3=0 9 2X—-y+12+13=0
| 2x—-y+2z-1=0" | 2x—y+2-1=0
X=t x=1 x=1
Cau9:  Trong khdng gian vai hé toa do OXyz , cho ba dudng thang d, 11y =0, d,:<y=t,, d,:{y=0. Viét
z2=0 z=0 z=t,
phuong trinh mit phang di qua diém H (3;2;1) va cit ba duong thing d,, d,, d; lan luot tai A, B,
C saocho H latruc tim tam giac ABC .
A. 2Xx+2y+z-11=0. B. Xx+y+z-6=0.
C. 2x+2y-2-9=0. D. 3x+2y+z-14=0.
A A . L A ~ \ 2 X—2 y_l 4 - A N -
Cau 10:  Trong khong gian voi hé toa do Oxyz, cho duong thang d :T =T:—l. Viét phuong trinh mat
phang (P) chtra duong thiang d va cit cac truc Ox, Oy lan luot tai A va B sao cho duong thang AB vudng
goc voi d.
A. (P):x+2y+5z-4=0. B. (P):x+2y+5z2-5=0.
C.(P)ix+2y—-z-4=0. D. (P):2x-y-3=0.
Cau1l: Trong khong gian voi hé toa d6 OXyz,cho hai dwong thing dl,dzlén lugt ¢6 phuong trinh
X-2 y-2 z-3 x-1 y-2 z-1 . . L.
: = = cd,: = = . Phuong trinh mit phang (a ) cach déu hai duon
R e e g at phang () u g
thang d,,d, 1a
A. 7x-2y—-4z=0. B. 7x-2y—-4z+3=0.
C. 2x+y+3z+3=0. D.14x-4y-8z+3=0.
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Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Trong khdng gian véi hé toa d6 Oxyz, viét phuong trinh mat phang (P) song song va cach déu hai duong

thang d, : x-2 X:Eve‘ad 'izy—_l:ﬁ

111 2’2 -1 -1
A. (P):2x-2z+1=0. B. (P):2y-2z+1=0.
C.(P):2x-2y+1=0. D. (P):2y-2z-1=0.

Trong hé truc toa do Oxyz cho mat phang (P):5x—2z—4=0 va hai duong thang d,;d, lan luot co

phuong trinh XT_l:ll Z-zi_l, X2 1 yl 2 Zi_l. Viét phuong trinh ciia mat phing (Q)//(P),

theo thr tu cat d,, d, tai A, B saocho AB :ﬁ.

-25++/331 -25-+/331
A. (Q,):5x +—:0;(Q2):5x— +f:0.
B. (Q,):5x-2-2=0;(Q,):55x+11z+14 =0.
C.(Q):-5x-2-2=0;(Q,):-55x—11z+14=0.

D. (Q):5x-2z-4=0;(Q,):55x-11z+7=0

Trong khdng gian véi hé toa do Oxyz, cho mat phang (« ) di qua diém M (1;2;3) va cét cac truc Ox, Oy,
Oz lan luot tai A, B,C (khac géc toa do O) saocho M Ia tryc tam tam giac ABC . Mit phing ()
c6 phuong trinh la

A. X+2y+3z-14=0. B.§+X+E—1:O.
1 2 3
C. 3x+2y+z-10=0. D. Xx+2y+3z+14=0.

Trong khoéng gian voi hé toa ¢ Oxyz cho (P):x+4y—-2z-6=0,(Q):x—2y+4z-6=0. Lap
phuong trinh mat phang (o) chaa giao tuyén caa(P),(Q) va cat cc truc toa do tai cac diém A, B,C

sao cho hinh chép O.ABC Ia hinh chép déu.
A X+y+2+6=0. B. x+y+z-6=0. C.Xx+y-z-6=0. D.x+y+z-3=0.

Trong khong gian véi hé toa do Oxyz , cho diém N (1;,1;1). Viét phuong trinh mat phang (P) cat cac
truc Ox,0y, Oz lan luot tai A, B,C (khéng tring véi goc toa d6O) sao cho N 1a tim duong tron ngoai
tiép tam giac ABC

A (P):x+y+z-3=0. B.(P):x+y-z+1=0.
C.(P):x-y-z+1=0. D. (P):x+2y+z-4=0.
Caul7: Trong khong gian véi hé toa do Oxyz, cho mat phang (Q):X+y+z=0 va hai diém
A(4,-31),B(2,1,1). Timdiém M thudc mat phang (Q) sao cho tam giac ABM vudng can tai M.
‘M (3-2,1) ‘M (12;1)
A. . B.
i 7T 7 7 7 7 7
M (-121) M (LL1)
C. . D.
i 7T 7 7 i 7 77
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Cau 18:

Cau 19:

Cau 20:

Cau 21:

Trong khong gian véi hé toa do6 Oxyz, cho 2 diém A(L3;2),B(3;2;1) va mat phang

(P):x+2y+2x-11=0. Timdiém M trén (P) sao cho MB = 2/2, MBA =30°.
M (1;2;3) M (1,-2;3) M (2;13) M (1,-2;3)

M (L41) M (L-41) M (411) M (-L541)
Trong khong gian toa do OXyz , cho tam diém A(-2;-2;0), B(3;-2;0), C(3;3;0), D(-2;3;0),
M (-2;-2;5), N(-2;-2;5), P(3;-2;5), Q(—2;3;5). Hoi hinh da di¢n tao béi tém diém da cho co
bao nhiéu mat ddi xing.
A. 3. B. 6. C.8. D.9

Trong khong gian véi hé toa @ OXyz , cho bén diém AL-2:0), B(0;-L1), C(21-1), D(31:4)

. Hoi c6 bao nhiéu mat phang cach déu bén diém do?

Al B. 4. C. 7 D. V6 sb.

Trong khong gian cho diém M (1;—3;2) .C6 bao nhiéu mat phing di qua M VA cit céc truc toa do tai
A /B,C ma OA=0B=0C =0

A 1l B. 2. C.3. D. 4.

Cau 22: C6 bao nhiéu mat phang di qua diém M (1;9;4) va cét cac tryuc toa do tai cac diém A, B, C (khac gbc
toa d0) sao cho OA=0B=0C.
Al B.2. C. 3. D. 4.

Cau23: (Chuyén Ngoai Ngit Ha Néi) Trong khong gian véi hé toa d6 OXyz, cho duong thing

X +1 z2-2 , ,

d :—1=yT: 1 va mat phang (P):2x—y—-2z-2=0. (Q) la mit phang chira d va tao Vi
mat phang (P) mot goc nho nhét. Goi E =(a;b;1) la mot vecto phap tuyén cua (Q). Pang thirc nao
dang?
A.a+b=0. B.a-b=-1. C.a-b=1. D.a+b=-2.

Cau 24: Trong khong gian Oxyz , cho hinh hop chit nhat ABCD.A'B'C'D’ ¢6 diém A truing véi gbc cua hé truc
toa do, B(a;0;0) , D(0;a;0) , A(0;0;b) (a>0,b>0) . Goi M 1a trung diém cua canh CC'. Gi4 tri

ca , '
cua ti sb o dé hai mat phing (ABD) s (MBD) vudng gdc véi nhau 1a
1 1
A —. B. —. c. -1 D. 1.
3 2

Cau25:  Trong khdng gian véi hé truc toa 4o Oxyz, cho cac diém A(1;0;0),B(0;b;0),C(0;0;c) trong d6 b,c

duong va mat phang (P):y-z+1=0. Biét rang mp(ABC) wudng goc véi mp(P) va
1 X

d (O, (ABC)) :§, ménh dé nao sau day dang?

A. b+c=1. B. 2b+c =1. C.b-3c=1. D. 3b+c=3.

Cau 26:  Trong khong gian véi hé toa dd Oxyz, cho ba diém A(5;5;0), B(1;2;3), C(3;5;—1) va mat phang
(P):x+y+z+5=0 Tinhthétich V cua khéi ta dien SABC biét dinh S thuoc mat phang (P) va
SA=SB=SC.

14 4 127
A.V=—5. B.V =145. C.V=—5. D.V="—.
6 6 3
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Cau 27:  Trong khdng gian véi hé toa dd OXyz , cho ba diém A(1;2;-1),M (2;4;1),N(L5;3). Tim toa do diém
C nam trén mat phang (P):X+2z—-27=0 sao cho ton tai cac diém B,D tuong ting thugc cAc tia
AM, AN d ti giac ABCD Ia hinh thoi.

A. C(6;-17;21) B. C(20;15;7) C. C(6;21;21) D. C(18;-7;9)

Cau28:  (Nguyén Du Dak-Lak 2019) Trong khdng gian toa 46 Oxyz, cho ba diém A(2;12), B(2-31),
C(3;2;2) va mat phing (er):x—3y+2z=0.Goi A, B', C' lan luot Ia hinh chiéu vudng goc caa A
, B, Clén (a). D’ 1a diém sao cho A'B'C'D’ 1a hinh binh hanh. Dién tich hinh binh hanh A'B'C'D’
bang
A B. . c. 2 p. o

J22 N N V22

Cau 29: Trong khong gian véi hé toa d6 Oxyz, cho ba mat phing
(a):x=2y+2+1=0;(B):x-2y+2+8=0;(5):x-2y+z-4=0.

Mot dudng thang A thay ddi cat ba mat phang («);(8);(8) lan luot taie A, B,C. Hi gia tri nho nhat
cua biéu thic P = AB? +% la?

AC
A. 108. B. 72¥/4. C. 9. D. 36.

Cau30: (THTT lan5) Trong khong gian OXyz , cho hinh chép S.ABC ¢6 SC = AB = 3\/5, duong thing AB
¢6 phuong trinh XT_l = % =Z—+11 va goc giita duong thing SC va mit phing day bang 60°. Khi ba
diém A, B,C clng véi ba trung diém caa ba canh bén cua hinh chép S.ABC niam trén mot mit cau thi
mat phang (ABC) c6 phuong trinh la
A Yy+z+1=0. B. X+y—-4z-14=0.C. x-2y-7z-8=0. D. x+y-4z+14=0.

Cau3l: (Thuan Thanh 2 Bic Ninh) Trong khéng gian Oxyz, cho bén diém A(LL1), B(-10;-2),
C(2;-10), D(-2;2;3). Hai c6 bao nhiéu mat phang song song véi AB,CD va cit 2 duong thing

\ BN )’
AC,BD lan lugt tai M, N théa méan (—] =AM? -1,
AM
A 0. B. 2. C. 3. D. 1.

Cau32:  (Sé Vinh Phiie) Trong khong gian OXyz, cho diém M (1;,—3;2). Héi c6 bao nhiéu mat phang di qua
M va cét cAc truc toa do tai A,B,C ma OA=0B=0C =07
A 3. B.1. C. 4. D. 2.

Cau33: (SO NAM DINH 2018-2019) Trong khong gian Oxyz, cho mat cau (S): x* +y? +(z —1)2 =4 va
diém A(2;2;2). T A ké batiép tuyén AB, AC, AD vsi B, C, D Ia cac tiép diém. Viét phuong
trinh mat phang (BCD).

A. 2X+2y+z2-1=0. B. 2x+2y+z-3=0.
C. 2Xx+2y+z+1=0. D. 2x+2y+z-5=0.

Cau34: (Chu Gidy Ha Ngi 2019 Léan 1) Trong khong gian véi hé toa d6 Oxyz, cho diém H(a;b;c) vsi
a,b,c>0 . Mat phang (P) chtra diém H va lan luot cat cac truc Ox,0y,0z tai A,B,C thoa man H
|4 tryc tam cua tam giac ABC . Phuong trinh caa mat phing (P) la
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A_%+%+%:M B_§+X+£:3.
a~ b° ¢ abc a b c
C. ax+by+cz—a’-b*-c*=0. D. a’x+b’y+c’z-a*-b*-c*=0.

Cau3s:  (THTT I1an5) Trong khang gian ©¥YZ | cho hai diém AL 21) a3 BG-15) gt phing (P) vuong
goc véi duong thing AB va cit cac truc Ox, OY va Oz Ian luot tai céc didm D, E va F . Biét thé
tich cua tir dien ODEF biang g phwong trinh mat phing (P) 14
A 2x-3y+47+336=0. B. 2x—3y+4z+§:0.

C. 2x-3y+4z£12=0. D. 2x-3y+4z+£6=0.

Cau36: (Ding Thanh Nam Dé 17) Trong khong gian OXyz , c6 bao nhiéu mat phang qua diém M (4;—4;1)

va chan trén ba tryc toa @ Ox, Oy, Oz theo ba doan thing c6 do dai theo thi tu 1ap thanh cip sé nhan
oy 1

c6 cdng boi bang 2 ?

A 1l B. 2. C.3 D. 4.

Cau37: (KY-NANG-GIAI-TOAN-HUONG-PEN-THPT-QG) Trong khong gianOxXyz, cho mit cau
(S):x*+y?+2°—2x—4y—-62-2=0. Viét phuong trinh mat phang (« ) chwa Oy cat mat cau (S)
theo thiét dién la duong tron c6 chu vi bang 87 .

A (a):3x-2=0 B. («r):3x+2=0.
C.(a):x-3z2=0 D. (a):3x+2+2=0.

Cau38: (Thuan Thanh 2 Bic Ninh) Trong khéng gian véi hé toa d6 OXyz , cho cac diém A(L;0;0), B(0;10).
Mt phing di qua cac diém A, B ddng thoi cit tia Oz tai Csao cho tir dien OABC c6 thé tich biang %
¢6 phuong trinh dang X+ay+bz+c=0. Tinh gia tri a+3b—2c.

A.16. B.1. C. 10. D. 6

Cau39: (THPT PHU DUC - THAI BINH) Trong khong gian véi hé truc toa 6 Oxyz , cho diém M (1; 2;5)
. Mat phang (P) diqua diém M va cattructoa do Ox, Oy, Oz tai A, B, C saocho M Ia tryc tam
tam giac ABC . Thétich cua tir dién OABC 1a
A. % B. 450. C.10. D. 45.

Cau40: (Kim Lién) Trong khong gian Oxyz, cho hai diém A(-2;1,-2), B(-110) va mat phang
(P):x+y+z+1=0.Piém C thuoc (P) sao cho tam giac ABC vudng can tai B. Cao dd cua diém
C bing
A. 1 hoiac —E. B. -1 hoac E C. —3 hoac 1 D. -1 hoac —1.

3 3 3 3

Cau4l: (Si Bic Ninh 2019) Trong khong gian véi hé toa do Oxyz , cho hai didm A(l; 2;1),B (3; 4 o)  mat
phing (P) :ax +by +cz + 46 = 0. Biét rang khoang cach tir A B dén mat phing (P) lan luot bang
6 va 3. Gia tri cua biéu thuc T =a +b -+ bing
A. —3. B. —6. C. 3. D. 6.
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Cau 42:

Cau 43:

Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

(Ding Thanh Nam D& 9) Trong khong gian Oxyz , cho mat cau (S): (x—1) + (y —1)% +(z -1)* =12
va mat phiang (P):x—2y+2z+11=0. Xét diém M didong trén (P); cac diém A, B,C phan biét di
dong trén (S) sao cho AM,BM,CM Ila cac tiép tuyén cua (S). Mt phiang (ABC) ludn di qua diém
cb dinh nao dudi day?
3

A. i;—i;—i . B. (0;—1;3). C. (—;0;2). D. (0;3;—1).

4 2 2 2
Trong khong gian voi hé truc toa do Oxyz cho ta dicn ABCD c6 diém A(L11),B(2;0;2),
C(-1-10),D(0;3;4). Trén cac canh AB,AC,AD lan luot ldy cac diém B',C',D' théa:
AB AC AD

+ + =4. Viét phuong trinh mat phang (B'C'D’) biét tr dien AB'C'D" c6 thé tich
AB' AC' AD'
nhé nhat?
A. 16x+40y—-44z2+39=0. B. 16x+40y+44z-39=0.
C.16x—-40y-44z+39=0. D. 16x—-40y—-44z-39=0.
(CHUYEN LE HONG PHONG - NAM PINH 2019 - LAN 1) Trong khdng gian Oxyz
d :ilzyTJrlzz—lz va mat phang (P):2x—y-2z+4=0 .Mat phang chtra duong thing d va tao voi
mat phang (P) goc véi s do nho nhat cé phuong trinh 1a
A x-z-2=0. B. x+z-2=0. C. 3X+y+z-1=0. D. x+y-z+3=0.

. o . x+1 -2 .,

Trong khdng gian vai hé toa do Oxyz , cho diém A2 2’0), duong thang A: 1 :%: 1 Biét

mit phing (P) ¢6 phuong trinh ax+by+cz+d=0 diqua A, song song véi Ava khoang cach tir A

t6i mat phang (P) 16n nhat. Biét &P 1a cac sé nguyén duong c6 uéc chung 16n nhat bang 1. Hoi tong
a+b+c+d bing bao nhiéu?
A. 3. B. 0. C. 1. D. -1.

X=2-t
va d, :{y=3-t. Mat phing
7=-2

x-1 y-2 z-1
2 -1

Trong khéng gain Oxyz, cho hai duong thang d, :

(P):ax+by+cz+d =0 (vsi a;b;c;d € R) vudng géc véi duong thang d, va chan d,,d, doan thang

c6 d6 dainho nhat. Tinh a+b+c+d .
A. =14 B.1 C. -8 D. =12

Trong khong gian véi hé truc toa do Oxyz, cho mat phang (P):3x+y—2z+5=0 va hai diém
A(30;2), B(2;-1;4). Tim tap hop céc diém M (x;y;z) nam trén mat phiang (P) sao cho tam giac
MAB cé dién tich nho nhat.

N {x—?y—4z+7:0. 5 {x—?y—4z+14:0.
3X-y+z2-5=0 3X+y-2+5=0

c {x—?y—4z+7:0. 5 {3x—7y—4z+5:0.
3X+y-z+5=0 3X+y—-z+5=0

Trong khang gian véi hé truc toa d6 Oxyz, cho 3 diém A(1;0;1); B(3;-2;0);C(1;2;-2). Goi (P) Ia
mit phing di qua A sao cho tong khoang céch tr B va C dén (P) l6n nhét biét ring (P) khang cat
doan BC . Khi d6, diém nao sau day thudc mat phing (P) ?

A. G(-2;0;3). B. F(3;0;-2). c. E(1;3:1). D. H(0;3;1).

File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 18
Facebook: https://www.facebook.com/dongpay




ST&BS: Th.S bang Viét Dong Truwong THPT Nho Quan A Hinh hgc Oxyz Nang Cao

Cau49:  Trong khdng gian véi hé toa do Oxyz , cho diém A(-2;3;1) va hai mat phang (P):x—2y+2z+3=0
va (Q):2x+2y-z-5=0. Goi Be(P),C e(Q) sao cho chu vi tam gi&c ABC nho nhat. Tinh
P=AB+BC+CA.

A.P:2 321. B.P:2 231. C.P:—321. D.P:—231.
9 9 9 9
Cau50: Trong khdng gian véi hé toa do Oxyz, cho mat phang (P):X—-2y+2z-3=0 va hai diém
. . . MA+2
A(L2;3),B(3;4;5). Goi M Iamét diém di dong trén (P). Gia trj Ion nhat cia biéu thic MA+243
bang:
A. 3\6++/78 B. 3J3+4/78 C. \/54+6.78 D. 3.3

Causl: (THPT-Gia-Loc-Hai-Duong-LAn-1-2018-2019-Thi-thang-3) Mat phang (P) di qua diém M (11,1)
cit cac tia Ox, Oy, Oz lan luot tai A(a;0;0), B(0;b;0), C(0;0;c) sao cho thé tich khéi tir dién
OABC nh¢ nhat. Khi d6 a+2b+3c bing
A 12. B. 21. C. 15. D. 18.

Cau52: (TRUONG THUC HANH CAO NGUYEN - PAI HQC TAY NGUYEN NAM 2019) Cho mit ciu
(S):(X—l)2 +(y—2)2 +(Z+5)2 =16 va diém A(l;Z;—l). Diém B(a;b;c) thudc mit cau sao cho
AB c6 d6 dai lon nhit. Tinh a+b+c.

A. —6. B. 2. C. -2. D.12.

Caub53: (Chuyén Ly Tw Trong Can Tho) Trong khéng gian voi hé toa d6 Oxyz, cho mat cau
(S):(x=1)" +(y+2) +(z-3)" =12 vamitphing (P):2x+2y -z -3 = 0. Viét phuong trinh mit
phing song song véi (P) va Ccit (S) theo thiét dién 1a duong tron (C)Sao cho khéi nén c6 dinh 1a tm
mét ciu va day 1a hinh tron (C)c6 thé tich 16n nhat.

A (Q):2x+2y-z+2=0 hoac (Q):2x+2y-z+8=0.
B. (Q):2x+2y-z-1=0 hoac (Q):2x+2y-z+11=0.
C.(Q):2x+2y-z-6=0 hoac (Q):2x+2y-z+3=0.
D. (Q):2x+2y-z+2=0 hoac (Q):2x+2y-z+2=0.

Cau54: Trong khong gian véi hé toa do OXYZ (1o diém E@LD) vig phuong trinh mat phang () qua E va
cét nira truc duong Ox,0y,0z 3, luot tai AB,C 530 cho OG nho nhét véi G 1 trong tdm tam giac
ABC.

A X+y+2z-11=0. B. 8x+Yy+2-66=0.
C. 2x+y+1z-18=0. D. Xx+2y+2z-12=0.

Cau55: (KENH TRUYEN HINH GIAO DUC QUOC GIA VTV7 -2019) Trong khong gian véi hé toa do
Oxyz . Viét phuong trinh mat phang (P) di qua diém M (1;2;3) va cét cac truc Ox,Oy,0z lan luot
tai ba diém A,B,C khac véi goc toa d6 O sao cho biéu thic —— + ! ~+—— ¢0 gia tri nho nhat.

OA° 0OB® OC
A (P):x+2y+z-14=0. B.(P):x+2y+3z-14=0.
C.(P):x+2y+3z-11=0. D. (P):x+y+3z-14=0.
Cau56: Phuong trinh cia mat phing nao sau day di qua diém M (1; 2;3) va cit ba tia Ox, Oy, Oz lan luot tai
A, B, C sao cho thé tich tt dien OABC nho nhat?
A. 6Xx+3y+2z+18=0. B. 6x+3y+3z-21=0.
C. 6x+3y+3z+21=0. D. 6x+3y+2z-18=0.
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Cau57: Trong khong gian véi hé toa do Oxyz, cho mat phang (P):X+y—z+2=0 va hai diém
A(3;4;1),B(7;-4;,-3). Goi M(Xy;¥s;2,) la diém thuoc mat phang (P) sao cho
MA® + MB? — 2MAMB +(MAMB | =96 va MAMB dat gié tri lon nhit. Tinh y, .

7 5 8 243
A. yozg. B yozg. C yoz—g. D yO:T.
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GOC
Caul: (Babinh L?mZ) Trong khong gian v6i hé toa do Oxyz, cho mat phéng (P) c6 phuong trinh:
ax+by+cz—1=0 véi c<0 diqua 2 diém A(0;1;0), B(L0;0) va tao véi (Oyz) mot goc 60°
. Khi d6 a+b+c thudc khoang nao dudi day?
A. (5:8). B. (8,11). C. (0;3). D. (35).
Cau2: (Piang Thanh Nam Dé 12) Trong khong gian Oxyz, cho mat cau (S): (x—1)° +y*+(z+2)* =4
X=2-t
va duong thang d :{y =t . Tong cac gia tri thuc cua tham s6 m dé d cét (S) tai hai diém
zZ=m-1-t
phan biét A, B va cac tiép dién cua (S) tai A B tao véi nhau mot goc lén nhét bang
A. -15. B. 3. C. -1. D. -2,25.
Cau 3: Trong khéng gian véi hé toa do Oxyz, cho hai diém A(2.2:0). B(2,0:-2) va mat phang
(P): X+2y-2-1=0 1 4igm M <(P) sa0 cho MA=MB vagéc AMB c6 s do 16n nhit.
M E_—li . B. M Ei_—l .~ C.M(2,-1-1). D. M(-22,1).
11 11 11 1111 11
X=3+t x=t'
Cau 4: Trong khong gian Oxyz, cho 2 duong thang d: Jy =—2—t vad: {y=5+t'
z=+/2t z=/2t'-3J2-5
Viét phuong trinh mat phang (B) chira (d) va tao véi mat phang Oyz mat géc nho nhat.
A. 3x+y+\/§z+7:0. B. 3x—y—\/§z—7:0.
C. —3x+y—x/§z+7:0. D. 3x+y—x/§z—7:0.
Cau5: Trong khdng gian véi hé toa do Oxyz, cho mat phang (Q): x+2y—-z+5=0 va dudng thing
Xx+1 1 z-3 . , . ,
d: ; = yI =y Phuong trinh mat phang (P) chira dwong thang d va tao v&i mat phang
(Q) mét géc nho nhat 1a
A (P):y-z+4=0 B. (P):x-z+4=0
C.(P)ix+y-z+4=0 D.(P):y-z-4=0
Cau6: (SO QUANG BINH NAM 2019) Trong khong gian Oxyz, cho hinh lap phuong
ABCD.ABC,D, hiét A(0;0;0), B(10;0), D(0;1;0),A(0;0;1). Goi (P):ax+by+cz—3=0
(v6i a, b, c€Z") 1a phuong trinh mét phing chita CD, va tao véi mit phang (BB,D,D) mot
g6c 6 sé do nho nhét. Gia tricia T =a +b +c¢ bang
A -1. B. 6. C. 4. D. 3.
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Cau 7: Trong khdng gian véi hé toa do Oxyz, cho hai duong thang d, :XT_lz szrz :il va
d, :xT+2 :y_—ll :g. Viét phuong trinh mat phang (P) chaa d, sao cho goc giita mat phang
(P) va dwong thang d, Ia I6n nht.
A X+y+2+6=0. B. 7X-y+52-9=0.C. x+y-z-6=0. D.x+y+z-3=0.
Cau 8: Trong khong gian voi hé truc toa do Oxyz, cho hai dwong thang d, : Xll y;Z il va
X4+2 Y=L 7 N s e 2 1, P TUENOE NP
d, Y Goi (P) la mat phang chira d, sao cho géc giita mat phang (P) va duong
thang d, Ia I6n nhat. Chon ménh dé dtng trong cac ménh dé sau:
A. (P) c6 vecto phap tuyén 1a n=(L4-1,2).
B. (P) qua diém A(O 2, 0)
C. (P) song song véi mit phang (Q):7x—y+5z-3=0.
D. (P) cit d, tai diém B(2,-1;4).
X=—t
Ccau9: Trong khong gian toa d Oxyz cho duong thang d:{y=-1+2t va mp
z=2+t
(P): 2x—y—2z—2=0. Viét phwong trinh mat phang (R) qua d vatao vai (P) mot goc nho
nht.
A X—y—2+3=0 B.x+y—-z+4+3=0
C.Xx+y+z2+43=0 D.x—y+z+3=0
KHOANG CACH
Cau 10: Trong khong gian véi h¢ truc toa do Oxyz, cho diém A(10;2;1) va duong thang
d: x2—1 :%: Z;l. Goi (P) la mat phing di qua diém A, song song véi duong thing d sao
cho khoang céch giira d va (P) Ién nhat. Khoang cach tir diém M (-1;2;3) dénmp(P) la
973 764790 2\13 3v29
A ——. B. . cC.——. D. ——
15 790 13 29
Cau 11: Cho mat phang (P) di qua hai diém A(3,0,4),B(-3,0,4) va hop véi mat phang (xOy) mét
goc 30° vacit y'Oy tai C. Tinh khoang cach tir O dén (P).
A. 43, B. /3. C. 33. D. 24/3
Cau 12: Trong khong gian Oxyz, cho cac diém A(l;O;O)’ B(—2;0;3), M (0; 0;1) va N (0;3;1)'Mét
phang (P) di qua cac diém M, N sao cho khoang céch tir diém B dén (P) gap hai lan khoang
cach tir diem A dén (P)- C6 bao mat phang (P) thoa man dau bai?
File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 22

Facebook: https://www.facebook.com/dongpay



ST&BS: Th.S bang Viét Dong Truwong THPT Nho Quan A Hinh hgc Oxyz Nang Cao

Céau 13:

Céau 14:

Céau 15:

Céau 16:

Cau 17:

Céau 18:

Céau 19:

A. C6 v0 s6 mt phang (P). B. Chi c6 mot mit phang (P).

C. Khong c6 mit phang (P)nao. D. C6 hai mat phang (P).

(POAN THUQNG-HAI DUONG LAN 2 NAM 2019) Trong khdng gian véi hé toa do Oxyz ,
mit phang (o) di qua diém M (1;2;1) va cit cac tia Ox,0y,0z lan luot tai A,B,C sao cho do
dai OA,0OB,OC theo thir tu tao thanh mot cap s6 nhan cd cong boi bang 2. Tinh khoang cach tir
goc toa do O téi mat phang ().

AL B.ﬂ. C.@. D. 9V21.
J21 21 7

(SGD-Nam-binh-2019) Trong khong gian Oxyz , cho tirdién ABCD vai A(1,-2,0) ;B(3,3,2)
;C(-12,2);D(3,3,1). Do dai dwong cao cua te dien ABCD ha tirdinh D xuéng mét phang
(ABC) bing

9 9 9
A. ﬁ C; 1 D. ﬁ
Trong khdng gian véi hé toa do Oxyz , hai mat phang 4x—4y+2z—-7=0va 2x—-2y+z+1=0
chira hai mat caa hinh lap phuong. Thé tich khdi lap phuong @6 14

B.

~N|©

Av=:L B.v =2V2 coy =23 D v.%

8 - 27
Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang 2. Tinh khoang cach giira hai mat phang
(AB'D') va (BC'D).

27 81./3 93
8 2

A3 B. 3. C. D. 2.

3 NG

(SO GDPT KIEN GIANG 2019) Trong khong gian Oxyz cho M (1;2;-1). Goi (P) la mit

~|%

phang di qua diém M va cach goc toa d O mot khoang lén nhat. Mat phang (P) cét cac truc
toa do tai cac diém A,B,C. Tinh thé tich V cua khdi cau ngoai tiép tir dién OABC .

A 276, B. 21667 . C. 972x. D. @.

(KINH MON HAI DUONG 2019) Trong khdng gian véi hé toa do Oxyz , cho mit phang (P)

di qua diem M (2;3;5) cit cac tia Ox,0y,0z lan luot tai ba diém A,B,C sao cho OA,0B,0C

theo thi ty 1ap thanh cap s6 nhan c6 cdng bgi bang 3. Khoang cach tir O dén mat phang (P) la
15 24 £ 18

A . B. —. C. . D. .
Jor© Jo1 Jo1 NCY
(NGUYEN TRUNG THIEN HA TINH) Trong khdng gian véi hé toa d6 Oxyz, cho duodng
x-1 'y z+1

thang d: > =17 3 va mat phang (P):2x+y-z=0. Mit phang (Q)chua dudng thing

d vavudng goc véi mat phang (P). Khoang cach tir diém O(0;0;0)dén mat phang (Q) béng

File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 23
Facebook: https://www.facebook.com/dongpay




ST&BS: Th.S bang Viét Dong Truwong THPT Nho Quan A Hinh hgc Oxyz Nang Cao

Céau 20:

Céau 21:

Cau 22:

Céau 23:

Céau 24:

Céau 25:

Cau 26:

INES B. L. c. L. D.%.

3 V3 5

(THPT SO 1 TU NGHIA LAN 2 NAM 2019) Trong khdng gian véi hé truc toa do Oxyz , cho
mat phang (P, ):mx+m(m+1)y+(m-1)"z-1=0 (m la tham s6) va duong thang d c6 vec-to
chi phuong u =(1 2; 3). Dudng thang A song song véi mat phang (Oxy), A vudng géc véi d
va cit mit phang (P,) tai mot diem cb dinh. Tinh khoang cach h tir A(L; -5;0) dén duong
thang A.
A h=5/2. B. h=+19. C. h=+21. D. h=25.
(KINH MON 11 LAN 3 NAM 2019) Trong khong gian Oxyz, cho A(1;2;2), B(212),
C(-151), D(311) va E(0;-12). C6 bao nhiéu mat phang cach déu nam diém da cho?
A. V0 sb. B. 1. C. 2. D. 3.
Trong khong gian véi hé toa do Oxyz, goi (o) la mat phing qua hai diém A(2;0;1) va
B(—2;0;5) ddng thoi hop vai mit phang (Oxz) mot géc 45°. Khoang cach tir O t6i () la

3 \3 1 2

A —. B. —. C. - D.—.
2 2 2 2

Trong khong gian véi hé toa do OV, cho A(a;0;0), B(0;b;0), C(0;0;c) véi 2 P € duong,
Biét A B C i dong trén cac tia % % OZ a0 cho a+b+c=2. Biét ring khi & P: C thay
doi thi quy tich tdm hinh cau ngoai tiép t dién OABC thuoc mit phang (P) cb dinh. Tinh
khoang cach tir M (2016;0;0) téi mat phang (P).

. 2014 C 2016 D 2015.

Trong khdng gian véi hé truc toa do Oxyz goi d 1a duong thang di qua diém A(1,0,0) c6 hinh

A. 2017. B

chiéu trén mat phang (P):x—-2y—-2z+8=0 la d'. Gia sir gia tri I6n nhét va nho nhat khoang
cach tirdiém M(2,-3,-1) t6i d' la a va B. Tinhgiatricca T =a + 3 ?

A. 2 J6 C.%

B. —

2
p. ¥6
3

Trong khdng gian vai hé truc toa d6 Oxyz, cho hai diém M(0;—12) va N(-113). Mat phiang (P)
di qua M, N sao cho khoang céch tir K (0;0;2) dén (P) dat gid tri I6n nhat. (P) co vecto phap
tuyén la

A (31-1) B. (L-11) C. L-21 D. (2,-11)

Trong khéng gian véi hé toa dd Oxyz cho A(2;1:6), B(L;2;4) va 1(L3;2). Viét phuong trinh mat
phang (P) di qua A, B sao cho khoang cach tir I dén (P) 16n nht.
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Céau 27:

Céau 28:

Céau 29:

Céau 30:

A. 3x+7y+62-35=0. B. 7x-y+52-9=0.

C. x+y-z-6=0. D. x+y+z-3=0.

(SO NAM DINH 2018-2019)Trong khéng gian Oxyz, cho cac diém M (m;0;0), N(0;n;0),
P(0;0; p) khong triing véi géc toa do va théa man m*+n’+ p®=3. Tim gia tri I6n nhat cia

khoang cach tr O dén mat phang (MNP).

Al B. /3. C.i. p. L

3 J3 27°
Cho diém A(0;8;2)va mit cau (S)co phuong trinh (S):(x=5)%+(y+3)2+(z—-7)*=72 va
diém B(9;—7;23). Viét phuong trinh mat phang (P) qua Atiép xtc vai (S)sao cho khoang cach
tir Bdén (P) 1a 16n nhét. Gia st n=(L;m;n) 1a mot vecto phap tuyén cua (P). Lic do
A. mn=2. B. mn=-2. C. mn=4. D. mnh=-4.
Trong khong gian véi hé toa do Oxyz, cho ba diém A(a;0;0), B(0,b,0), C(0,0,c) vsi a, b
,¢ la nhitng s6 duong thay d6i thoa man a®+4b? +16¢®> =49. Tinh tong S =a*+b?+c? khi
khoang cach tir O dén mat phang (ABC) dat gia tri I6n nhat.

A.Szg. B.Szﬂ. C.Szﬁ. D.Szg.

5 4 5 4
(Chuyén Son La Lan 3 niam 2018-2019) Trong khdng gian véi hé toa d6 Oxyz, goi
(P):ax+by+cz—3=0 (v6i a,b,c la cac s6 nguyén khong dong thoi bang 0) 1a mét phang di
qua hai diém M (0;-12),N(-L13) va khong di qua diem H (0;0;2). Biét rang khoang cach

tir H dén mat phang (P) dat gid tri lon nhat. Tong T =a—2b+3c+12 bing

A. -16 . B.8 . C.12 . D. 16.

VI TRI TUONG POI

Céau 31:

Céau 32:

Céau 33:

(Sé Ha Nam)Trong khong gian Oxyz, cho mit phiang (P):x-2y+z+7=0 va mat cau
(S):x* +y?+2* —2x+42-10=0. Goi (Q) la mit phang song song véi mét phang (P) va cit
mit cau (S) theo giao tuyén 1a duong tron co chu vi bang 67z . Hoi (Q) di qua diém nao trong
SO cac diem sau?

A. M (6,0,1). B. N(-31L4). C. J(-2,-15). D. K(4;,-1-2).
(NGO SI LIEN BAC GIANG LAN IV NAM 2019) Cho hai mit cau (S,):x* +y*+2° =6
Va (S,):(x=1)" +(y—1)° +(z—1)° =6 . Biét rang mit phing (P):ax+by+cz+6=0(a>0)
vudng géc véi mat phiang (Q):3x+2y+z—1=0 ddng thai tiép xuc véi ca hai mat cau da cho.
Tich abc bang

A -2 . B. 2. C.0. D. 1.
(THPT Son TAy Ha Noi 2019) Trong khong gian véi hé truc toa do Oxyz, cho mit cau
(S):x*+y*+2*—2x+2z+1=0 va duong thing d :%:yT_Z:il. Hai mat phang (P) va
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Céau 34:

Céau 35:

Céau 36:

Céau 37:

Céau 38:

Céau 39:

(Q) chira d va tiép xdc véi mat cau (S) tai A va B. Goi H(a;b;c) 1a trung diém AB. Gia
tri a+b+c bang

AL B. 1. .
6 3

(Ba Pinh Lan2) Trong khong gian véi hé truc toa d6 Oxyz, cho mit phing
(P):mx+2y-z+1=0 (m la tham s0). Mat phing (P) cit mat cau

D. 2.
6

wlN

(S):(x—2)"+(y—1)" +2> =9 theo mt dudng tron c6 ban kinh bang 2. Tim tat ca c4c gid tri
thuc caa tham sé6 m ?

A.m=+1, B. m=42++/5. C. m=x4, D. m=6+25.
(Tran Dai Nghia) Trong khéng gian véi hé truc toa do Oxyz, cho mat phing (P):
2x+2y—-z—7=0 va mat cau (S): x*+y?+2°—2x+4y-6z-11=0. Mit phang (Q) song

song véi (P) vacat (S) theo mot duong tron c6 chu vi bang 67z c6 phuong trinh I3

A. (Q):2x+2y—-z+17=0. B. (Q):2x+2y—-z+7=0.
C. (Q):2x+2y-z-19=0. D. (Q):2x+2y—-z-17=0.
(Ping Thanh Nam D¢ 5) Trong khong gian Oxyz , cho badiém A(a;0;0),B(0;b;0),C(0;0;c)

véi a,b,c = 0. Biét rang mat phang (ABC) di qua diém M (%;%;%) va tiép xdc voi mat cau
(S):(x-1)" +(y—2)" +(z-2)" =1. Thé tich khéi tir dién OABC bang:

A. 4. B. 6. ‘ C. 9. D.12.
(POAN THUQNG-HAI DUONG LAN 2 NAM 2019) Trong khdng gian vai hé truc toa do
Oxyz , cho duong thing d :%Cll:% va mit clu (S):(x-1)’+(y-2)’ +(z-1)° =2. Hai

mat phang (P) va (Q) chira d vatiép xtc voi (S). Goi M ,N la tiép diém. Tinh d¢ dai doan
thang MN .

4
A 242 B. —.
J3

(SéPhu Tho) Trong khéng gian Oxyz , cho mat cau (S):(x+2)2 +(y—1)2 +(z+\/5)2 =9 va

C. 6. D. 4.

hai diém A(-2;0;-2ﬁ),5(-4;—4;0). Biét ring tap hop cac diém M thuoc (S) sao cho
MA? + MO.MB =16 1a mot duong tron. Ban kinh ciia duong tron d6 bang

A 3. B.v2 . C. 242 . D. V5 .
(THPT-Toan-Thang-Hai-Phong) Trong khéng gian véi hé toa d6 Oxyz, cho mat cau
(S):x*+y*+2* +2x—4y—6z+m-3=0. Tim s6 thuc m dé¢ (B):2x—y+2z-8=0 cit (S)
theo mot dudng tron ¢6 chu vi bang 8r.

A. m=-3. B.m=-4. C. m=-1. D. m=-2.

File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 26
Facebook: https://www.facebook.com/dongpay




ST&BS: Th.S bang Viét Dong Truwong THPT Nho Quan A Hinh hgc Oxyz Nang Cao

Cau 40:

Cau 41:

Céau 42:

Céau 43:

Cau 44:

Cau 45:

Cau 46:

(Chuyén KHTN) Biét rang trong khdng gian véi hé toa dd Oxyz c6 hai mat phang (P) va (Q)
ciing théa man cac diéu kién sau: di qua hai diém A(L1;1) va B(0;-2;2), dong thoi cat cac truc
toa do Ox,Oy tai hai diém cach déu O. Gia sit (P) c6 phuong trinh x+by+cz+d, =0 va
(Q) ¢6 phuong trinh x+b,y +c,z+d, =0. Tinh gia tri biéu thac bb, +c,c, .

A 7. - B.-9. . CT ‘ D. 9.
(CHUYEN NGUYEN QUANG DIEU PONG THAP 2019 LAN 2) Trong khdng gian véi hé

toadd Oxyz , cho mat cau (S) diqua diém M (2;5;-2) vatiép xtc véi cac mat phang (or): x =1
, (B):y=1, (y):z=-1. Ban kinh cia mit cau (S) bang

A 4. B. 3V2. C. 1. D. 3.
(Pé thi HK2 Lép 12-Chuyén Nguyén Du- Pik Lik)Trong khong gian Oxyz , cho mat cau
(S) c6 tam thuoc truc Oz. Biét mat phang (Oxy) va mat phang (a):z=2 lan luot cit (S)

theo hai duong tron c6 ban kinh 2 va 4. Phuong trinh cua (S) la

A x2+y2+(z—2)2=16. B. x2+y2+(z—4)2=16.

C. x2+y2+(z—4)2=20. D. x2+y2+(z—2)2=20.

(Pé thi HK2 Lép 12-Chuyén Nguyén Du- Pik Liak)Trong khéng gian Oxyz , cho cac mat
phaing (P):2x+4y-z-7=0, (Q):4x+5y+z-14=0, (R):x+2y-2z-2=0 va
(S):x+2y—2z+4=0.

Biét mat cau (x—a)’ +(y—b)"+(z~c)’ =D co tam nam trén (P) va (Q), ciing tiép xuc véi
(R) va (S). Giatri a+b+c bang
A. 2. B. 3. ) C. 5. D. 4.
(Gitra-Ki-2-Thuan-Thanh-3-Bac-Ninh-2019) Trong khdng gian véi hé truc toa do Oxyz, cho
diém A(2;1;2) vamatcau (S): x* +(y—1)°+(z—-1)° =9. Mat phing thay d6i luon di qua A cit
(S) theo thiét dién 1a duong tron. Hay tim ban kinh cua dudng tron ¢6 chu vi nho nhat.

3 1

A —. B. —. C. 2. D. 3.
2 2

(Gitra-Ki-2-Thuan-Thanh-3-Bac-Ninh-2019) Trong khdng gian vai hé truc toa ¢ Oxyz, cho
diém A(2;1;2) vamat cau (S): x* +(y—1)° +(z—1)° =9. Mat phing thay d6i ludn di qua A cit
(S) theo thiét dién 1a duong tron. Hay tim ban kinh cua dudng tron ¢6 chu vi nho nhat.

A. § B.

2
(Chuyén Hung Yén Lan 3) Trong khong gian Oxyz, cho mit phang(P):x—z+6=0 va hai

C. 2. D. 3.

N |-

mat cau (S;): X +y* +2* =25; (S,): x> +y* +2° + 4x—4z+7 = 0. Biét rang tap hop tam |
cac mat cau tiep xdc voi ca hai mat cau (S,), (S,) vatam 1 nam trén (P) la mot duong cong.
Tinh dién tich hinh phang gioi han bai dudng cong do.
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Cau 47:

Cau 48:

Azﬂ'. B.Zﬂ'. C.gﬂ'. D.Zﬂ'.

3 9 7 6
(Thuan Thanh 2 Bic Ninh) Trong khéng gian Oxyz, cho (P) x+2y—2z+5=0 va 2 mit cau

(S): (x=2)" +y?+(z+1)" =1, (S,): (x+4) +(y+2)" +(z-3)"=4. Goi M,AB lan luot
thudc mit phang (P) va hai mat cau (S,), (S,). Tim gid tri nho nhit S =MA+MB.

AS . =11 B.Spn=2v14-3.  C.S.,=v15-3.  D.S.;,=3/6-3.

(THPT-Toan-Thing-Hai-Phong) Trong khéng gian véi hé toa do Oxyz, cho A(L2:1),
B(3,-11), C(-L-1L1). Goi (S,) la mat cautam A vabankinh R, =2.(S,), (S,) lan luot Ia
mit cau tdm B, C va déu c6 ban kinh bang 1. Héi co bao nhiéu mét phang tiép xdc véi (S, ),

(S,) vacit (S,) theo giao tuyén 1a duong tron ban kinh r =+/3.

A. 3. B.7. C.6. D. 8.
Cau 49: (PHAN TiCH BL_PT PE PH VINHL3 -2019.) Trong khéng gian Oxyz, cho diém
. -1 2 . ;
A(2;-3;4), duong thing d :X—zy%zé va mat cu (S):(x=3)° +(y-2)" +(z+1) =20
. Mat phing (P) chira duong thang d thoa mén khoang cach tir diém A dén (P) 16n nhat. Mat
cau (S) cét (P) theo dudng tron c6 ban kinh bing
A. 5. B. 1. C. 4. D. 2.
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PHUONG TRINH PUONG THANG NANG CAO

A-LY THUYET CHUNG

1. Pinh nghia

Phuong trinh tham s6 cua duong thang A di qua diém Mg (X,;Vy;2,) va ¢6 vec to chi phuong
X=X, +at

a=(a;a,a,),a%0:{y=y, +at

Z=17,+a,t

Néu a ;a,;a, déu khic khong. Phuong trinh dwong thang A viét dusi dang chinh tic nhu sau:

X=X, Y—Y, ZI-1,

a A

Ax+By+C;z+D, =0
Ax+B,y+C,z+D,=0
véi VA,B,,C,A,,B,,C, thea A*+B?*+C’°>0,A°+B,>+C,” >0.

2. Vi tri twong ddi ciia hai dwong thang
Chuong trinh co ban

Ngoai ra dudng thang con c6 dang tong quat la: {

Chwong trinh néng cao

1)Vj tri twong doi ciia hai dwong thang
Trong khong gian Oxyz cho hai duong thang

X=X, +at X=X,+a 't
diqy=y,+a,t ;d':qy=y,'+a,'t’
Z=17,+a;t z=1,+a,'t’

Vicp U di qua M, va d' c6 vtcp u' diqua M,'

u,u’

cung phwong:
d/d eV g VTR
M,ed' M,ed’
uu’ khong cung phwong:

X, +at=x,"+a 't
Yotat=Yy,+a,'t’ (I)
Zyt+at=y,+a,'t
d chéo d° < hé phuong trinh (1) vd nghiém
dcit d> < hé phuong trinh (1) c6 1 nghiém

1) Vi tri twong doi ciia hai dwong thang
Trong khong gian Oxyz cho hai duong thang

X=X, +at X=X, +a 't
d:qy=y,+at ;d':qy=y,'+a,'t’
Z=17,+a;t z=1,+a,'t’

Vicp U di qua M, va d' c6 vtcp u' di qua M,

(d)//(d')@{[a’ﬂa

M, gd’

O

M, ed’

o

<l
L1
o!

(d) cat (d')<

3. Vi tri twong ddi clia dwdng thang va mit phiang

Phwong phap 1 Phwong phap 2 7
Trong khong gian Oxyz cho: Trong khéng gian Oxyz cho duong thang d qua
X=X, +at M (% Vo;Z,) €6 vicp: a=(a;a,;a,) va
(@):Ax+By+Cz+D=0 va d 11y =Y, +ajt (@):Ax+By+Cz+D=0 c6 vipt n=(A;B;C)
Z=17Z,+ay

(d) ot (o) an#0
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Pt:
A(x, +at)+B(y, +at)+C(z,+at)+D=0(1) (d)//(“)c{
1 d//()

an=0
M ¢(a)

—- —

an=0
M e(a)

Phuong trinh (1) vO nghiém thi

[EN

d) s . .
) col nghnem thi d Cat( o) @ nam e me “ Q{

nghiém thi de(a)
cung phuong

Phuong trinh (

Phuong trinh (1) ¢4 co
D@N&di()

4. Khoang céch

Khoang cach tir M(X,;Vy;2,) dén mit phing (a):Ax+By+Cz+D=0cho béi cong thirc
|Ax + By, +Cz,+ D|

d(Mg, )

JA?+B*+C?
Khoang cach tir M dén duong thang (d) Khoang cach tir M dén duong thang (d)
Phuong phép 1: Phuong phép 2:
Lap ptmp («) diqua M va vudng goc véi d. (d diqua M, cé vicp U )
Tim toa do giao diém H ctiamp (a) va d ‘[MOM,g]
d(M,d)=MH d(M’A)ZT

Khoang cach gitra hai duong thang chéo nhau

, Khoang cach gitra hai duong thang chéo nhau
Phuong phép 1:

. ) - Phuong phap 2:

d diqua M (X %i2,); O VPt a=(ai2:2) | d di qua M (x,:Yo2,); O Vtpt 2= (8,2
" diqua M (06902 0t 2= (35272) [ d diqua M (159042 vt 2= (52,5,
Lap phuong trinh mp («) chira d va song song véi - —
i phucne e (2) N N S e
d: d(d,d)=d(M"()) d(AAY)= -

] S

5. Goc giira hai dwong thing
1 Goc gitra hai duong thang

(A) diqua M (x,;Y,:2,) €O VICP a=(a;a,;a,)
(A') diqua M'(%,Ys52,")COVTCP a'=(a,8,"a,")

‘ ‘ |a,.a'+a,a’,+a,a 3|
‘ \/ai +a,’ +a,’ \/a +a',’+al
6. Goc gitra dwong thang va mit phang
Goc giira duong thing va mit phing (A) di qua M, c6 VTCP a, mt phing (o) c6 VTPT
n= (A;B;C).

coS ¢ :‘cos(

|Aa, + Ba, +Ca,|

JA? + B2 +C2 \/al +a)+a;)
B - CAC DANG TOAN VE PHUONG TRINH PUONG THANG
Dé ldp phuong trinh duwong thang d ta can xdc dinh mét diem thugc d va mét VI CP cia né.

Goi ¢ la goc hop bsi (A) va mat phang (a):sin(p:‘cos(a n)‘

Dang 1. Viét phuong trinh dwong thang (d) di qua M (X,;Y,; Z,) va co vtcpgl:(al;az;ag):
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X=X, +at — —
(d):sy=y,+at  (teR) hodgc (d): X% _ Y=Y _2-%
=7 _+at . Q a, a,
Dflng 2. Bu"’ngt ﬂ:ng a di qua A va B :

] Puong thang d diqua A (hoicB ) cé vicp i = AB

[ Sir dung dang 1 dé viét phuong trinh duong thang d .

Dang 3. Pwong thang d qua A va song song A

] Puong thang d diqua A va co vicp uT, :Q

[ Sir dung dang 1 dé viét phuong trinh duong thang d .

Dang 4. Pwongthang d qua A va vudng goc mp(a)

] Puong thang d diqua A va co vicp uT, :E

[ Sir dung dang 1 dé viét phuong trinh duong thang d .

Dang 5. Puong thing (d) qua A va vuéng géc 2 dwong thang d, va d,:
' Duong thing d diqua A vaco vtep u= [QQ‘]

[ Sir dung dang 1 dé viét phuong trinh duong thang d .

Dang 6.  Puong thing (d) 1a giao tuyén cia hai mgt phang(P),(Q):
] Céch 1: Tim mot diém va mot vtep.

— Tim toa 46 mot diém A e d : Bang cach giai hé phuong trinh {Eg;

(vdi viéc chon gia tri cho mét dn ta sé giai hé tim gia tr; hai an con lai)
— Tim mét viep cua d :u, = [nt@]
] Céch 2: Tim hai diém A,B thudc d, rdi viét phuong trinh dudng thang di qua hai diém do.
Dang 7. Duong thing (d)di qua diém M (X,;Y,; Z,) va vudng goc véi hai dwong thang d, ,d, :
1 Vid 1d,,d Ld, nén mot vicpcua d la: uj:[ujujj
[ Sir dung dang 1 dé viét phuong trinh duong thang d .
Dang 8.  Duong thang (d) di qua diém M (X,;Y,; 2, ), vudng goc va cit dwong thang A .
[ Céach 1: Goi H Ia hinh chiéu vudng gdc cua M, trén duong thang A
Taco {:\_/'I:HAL ], = H
Khi d6 dudng thang d 1a dudng thing di qua My, H (tré vé dang 2).

7] Céach 2: Goi (P) la mat phang di qua M, va vudng goc véi A; (Q) la mat phang di qua M, va
chtra
A.Khidé d=(P) ~(Q) (tré vé dang 6).
(] Céach 3: Goi (P) lamat phang di qua M, vavudng goc véi A
- Tim diém B=(P)nA
- Viét phuong trinh duong thang A di qua hai diém M, B (quay vé dang 2).
Dang 9. Pwong thang(d) nam trong mat phang (P), vubng goc va cat dwong thang A
] Tim giao diém M cia A va (P) =M ed
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ulu, = — — —
0VILT A =, :[UA,I‘]PJ
u, Ln,

Dang 10. Puong thing (d) qua A vacit d,,d,:
1 d=(a)"(B) véi mp(a)chia A va d,; mp(B) chia A va d, (tré vé dang 6)
Dang 11. Pwéng thang(d) nam trong mat phang(P) va cdt cd hai dwong thangd, ,d, :
1 Tim cac giao diém A=d, (P),B=d, n(P). Khi d6 d chinh la dwong thing AB (vé dang 2).
Dang 12. Puwong thing (d)/ /A vacit d,,d, :
71 Viét phuong trinh mét phing (P)chira d va d, , mat phang (Q)chia d vad,

Khidé d=(P) n(Q) (tré vé dang 6).
Dang 13. Pwong thang (d)qua A va L d, ,catd, :
1 Céch 1:

- Viét phuong trinh mp () qua A va vudng goc véi d,

-Tim B=d, n(«)

- Khi d6 (d) chinh la duong thing AB  (vé dang 2).
1 Céch 2:

- Viét phuong trinh mat phang (P) qua A va vubng goc véi d,

- Viét phurong trinh mat phang (Q) chira Ava d,

-Khidé d=(P) n(Q). (trové dang6)
1 Céch 3:

- Viét phuong trinh tham sé t caa duong thang d, (néu chua co).

-Timdiém B=dn d, (B cotoa d theo tham s6 t) thoa man ﬁég =0

Giai phuong trinh tim dugc t =B

- Viét phuong trinh duong thang A di qua hai diém A, B.
Dang 14. Puong thing (d)L(P) cat d,.d, :
1 Timmp(a) chira d,, L(P); mp(B) chia d,,L(P)
0 d=(a)n(B) (tré vé dang 6).
Dang 15. Pwong thang d’ 1a hinh chiéu cia d 18n (a) :
1 Céch 1:

- Viét phuong trinh mat phang (8) chira d va vudng goc véi (ar) .

- Puong thang d' 1a giao tuyén cua (a) va (B) (tré vé dang 6).
1 Céch 2:

- X4c dinh A 1a giao diém cua d va (o).

- Liy diém M = A trén d . Viét phuong trinh duong thang A di qua M vudng goc véi (a).

- Tim toa d6 diém H 1a giao diém cua A véi (a).

- Puong thang d' chinh 1a duong thang AH (tré vé dang 2).

Dic biét: Néu d song song () thi d' 1a duong thang di qua H va song song véi d .
Dang 16. Phwong trinh dwéng vudng goc chung ciia hai dwong thang chéo nhau (d, ) va (d,):
1 Céch 1:
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- Chuyén phuong trinh dudng thang (dl) ,(dz) vé dang tham s va xac dinh uﬁl,u—2 lan Twot 13 vtcp
cua (d,).(d,).
- Ldy A,B lan Iuot thuc (d, ),(d, ) (toa dd A,B phu thuoc vao tham s).

(*)

ABLlu =0 [ABu =0
_ =
AB Lu,=0

- Gia st AB 1a duong vudng goc chung. Khi do: 4 __ S
AB.u, =0
Giai h¢ phuong trinh (*) tim ra gi trj cua tham sé. Tir d6 tim dwoc A, B.

- Viét phurong trinh dudng vudng goc chung AB.
1 Céach 2:

-Vid Ldivad L dnén motvicp cia d 1a: a, =[aj,a7j
- Lap phuong trinh mét phing (P) chira 2 duong thing cét nhau d vad, , bang cach:
+ Lay mot diem A trén d, .
+ Mot vipt cia (P) la: n, =[§,a_dj
- Tuong ty lap phuong trinh mat phang (Q) chira 2 dudng thang cit nhau d vad, .
Khidé d=(P) n(Q) (tré vé dang 6).
1 Cach 3:
-VidLld, vad.Ld,nénmot vicp cia d la: aj:[a?,ajj
- Lap phuong trinh mét phing (P) chira 2 dwong théng cét nhau d vad, , bang cach:
+ Lay mot diem A trén d, .
+ Mot vipt cia (P) fa: n, =[§,i}
- Tim M =d, N(P). Khi d6 viét phuong trinh d qua M c6 vtcp a, .
CAC DANG TOAN KHAC
Dgng 1. Tim H la hinh chiéu ciia M trén dwong thing (d)
1 Cach 1:
- Viét phuong trinh mp(a) qua M va vudng goc véi(d): ta co e =a,
- Khi d6: H=d(a) < toadd H langhi¢m cua hpt: (d) va (a).
[ Cach 2:
H_gd

- PBua (d)vé dang tham s6. Piém H duoc xac dinh boi: -
H 13,

Dang 2. Diém M’ déi xirng véi M qua dwong thdng d :
1 Céch 1:
- Tim hinh chiéu H ciia M trén (d)
- X4c dinh diém M sao cho H 1a trung diém cia doan MM' (cong thie trung diém).
1 Céch 2:
- Goi H 1a trung diém cia doan MM". Tinh toa d6 diém H theo toa d6 cia M, M" (cong thirc
trung diém).
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_ Khi d6 toa do cua diém M’ duoc xac dinh béi: m'\" ('ji ay
(S

Dang 3.  Puong thing (d') déi ximg dwong thing (d) qua mat phang (P)

0 THL (d) n(P)=A
- Xac dinh A 1a giao diém caa d va (P)
- Lay diémMed (M bit ky). Tim toa do diém M’déi xtiing voi M qua (P).
- Puong thang d' chinh 13 dudng thang AM".

0 TH2: (d) //(P)
- Lay diémMed (M bit ky). Tim toa do diém M’déi xtiing voi M qua (P).
- Puong thang d' chinh 13 dudng thang qua M' va song song d .

C - BAI TAP TRAC NGHIEM
X+4 y-5 7+2

Caul: BDuong thing A song song voi d: va cat ca hai duong thing

—4
d,: X;1= yirlz 272\ d,: x+2 =yT_3=%.Phuongtrinh nao khdng phai duong thing A
A.A:X+4:y+1:2+1 B.A:x—3: 3__ 3
3 —4 1 3 -4 1
C.A:X+9:y+7:2+2 D.A:X_4:y_1:2_1
3 -4 1 3 -4 1
Cau 2: Trong khong gian véi hé toa do Oxyz, cho dudng thing A:%:—_l=% va mit phang

1
(P):x+2y+2z-4=0. Phuong trinh duong thang d nam trong (P) sao cho d cat va vudng
g6c v6i dudng thang A 1a

X=-3+t x =3t
A.d:qy=1-2t(teR). B.d:{y=2+t(teR).
z=1-t 7=2+2t
x=-2-4t X=-1-t
C.d:{y=-1+3t(teR). D.d:{y=3-3t(teR).
z=4-t z=3-2t

X=2_y+2

Cau 3: Trong khdng gian vai hé toa d Oxyz cho duong thiang d: =§ va mat phang

1
(P):x+2y—z-3=0. Viét phuong trinh duong thang A nam trong (P) sao cho A vudng goc

v6i d va khoang cach gitta hai duong thing A va d bing /2.

A. 3 N T B. 3 .
A=Y aXH8_y_2
1 -1 -1 1 1 -
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C. B D. B B
x-3_y_z A x-3_-y_z-1
1 4 1 1 a1 A

Cau4: (KIM LIEN HA NQI NAM 2018-2019 LAN 03) Trong khong gian Oxyz , phwong trinh duong
thang di qua A(L2;4) song song véi (P): 2x+y+z—-4=0 va cat duong thing d:
X-2 y-2 1-2
3 1
X=1+t X=1+2t X=-1-2t Xx=1-t
A y=2 . B.qy=2 . C.Jy=2 : D.qy=-2
z2=4-2t z2=4+2t Z=4+14t z2=4+2t
Cau5:  (Lwong Thé Vinh Lan 3) Trong hé toa do Oxyz , lap phuong trinh duong vudng goc chung A
X =-3t
vad,:y=t
z=-1-3t
A x—2:y—2:z—4. B x—3:y+1:z—2.
1 -3 -2 -1 1 1
x—lzy—3:z—2. D.E:X:Z—H.
3 1 -1 1 6 1
Cau6: (THPT-Yén-Mo-A-Ninh-Binh-2018-2019-Thi-thang-4) Trong khong gian Oxyz , cho dudng
x+1_ y2—1: 2=3 mit phang (P):2x—2y+z-3=0, phuong trinh duong thang
A nam trong mat phang (P), cat d va vudng goc véi d la
2=2-2t z=-2-2t z=-2+2t z=-2-2t
A Jy=1-5t . B.qy=-1-5t. C.Jy=-1+5t. D.<y=1-5t
z=-5-6t z=5-6t z=5-6t Z=5+06t
Cau7: (THACH THANH I - THANH HOA 2019) Trong khong gian Oxyz cho mat phang
X y+1 z-2

(P):x+y+2z-3=0 va duong thiang d Rt Hinh chiéu vudng goc caa d trén

c6 phuong trinh:

x-1 y-3 z-2

cta hai duong thang d, : . >

C.

thang d :

mat phang (P) c6 phuong trinh la

Xx+1 y+1 z+1 x-1 y-1 z-1

A. B.

-1 -4 5 3 -2 -1
C. x—1:y—1:z—1. D. x—lzy—4:z+5.
1 4 -5 1 1 1

Cau8: (Ping Thanh Nam BDé 10) Trong khong gian Oxyz, cho duong thang
d: x-1 _ y+3: z+1 m

2m+1 2 m-2
la hinh chiéu vudng goc cia d Ién mét phing (P). C6 bao nhiéu sé thuc m dé duong thang A

e{—%,z} va mat phang (P):x+y+2z-6=0.Goiduong thing A

vudng goéc véi gia cua vécto a = (—1;0;1) ?
A. 2. B. 1 C. 3. D. 0.
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Cau9: (PHAN-TICH-BL-VA-PT-PAI-HQC-SP-HA-NQI) Trong khoéng gian toa do Oxyz, cho
diém A(12;4) va haidiém M, B thoa mdn MAMA+MB.MB =0. Gid st diém M thay ddi trén
. X -1 z+4 : : . .
duong thing d : 23 y2 =277 Khidé diém B thay déi trén duong thing c6 phuong trinh
la:
A d1:X+7=l=Z+12. B dz:x—lzy—222—4.
2 2 1 2 2 1
C. ds:izl_z. D. d4:X_5=y_3=Z_12.
2 2 1 ‘ 2 2 1
Cau 10: (PHAN TICH BL_PT PE PH VINHL3 -2019..) Trong khong gian Oxyz , cho 2 dudng thang
X=-1-2t X=2+t'
d:qy=t , d':4y=-1+2t" vamit phang (P):x+y+z+2=0. Duong thang vudng goc
z=-1+3t z=-2t'
véi mit phang (P), cit d va d’cé phuong trinh la
A x—3:y—1:z+2. B, x—lzy—lzz—ll
1 1 1 1 -1 -4
C x+2:y+l:z—ll D x+1:y—l:z—4.
1 1 1 ‘ 2 2 2 q
Cau 11: (THPT PO LUONG 3 LAN 2) Trong khéng gian véi hé truc Oxyz, cho mat phang
(P):x+y—-5z+4=0 vaduong thang d XL y;lz ¥ Hinh chidu vudng goc cua duong
thang d trén mat phang (P)cé phuong trinh la
X=-2+3t X=-2-1 X=1+3t X=3+t
A y=-2+2t. B.{y=2+2t. C.iy=2t . D.qy=2
z=-t z=t z=1+t z=1+t
Cau 12: (CHUYEN HOANG VAN THU HOA BINH LAN 4 NAM 2019) Trong khdng gian Oxyz ,
cho hai dwong thang d,, d, va mat phang (e ) co phuong trinh:
X=1+3t ) 4
X— Z-
d:q y=2+t (teR), d,: 3 =%= > (&) :x+y-z-2=0.
z=-1+2t
Phuong trinh dudng thang A nam trong mat phang (« ), cat ca hai duong thang d, va d, 1a
A x+2:y—1:z+3. B, x—2:y+1:z—3.
8 —7 1 -8 7 -1
C x+2:y—1:z+3. D x—2:y+1:z—3.
8 7 -1 -8 7 1
Cau 13: (THPT LE QUY PON QUANG NGAI) Trong khdng gian Oxyz, cho diém A(1;3;2), mt
, . x-1 z+1 . . ,
phang (P):x+y-z+2=0 vaduong thang d :T:%:;l' Viét phuong trinh duong thang
A cat (P) vad lanluottai M, N saocho A la trung diém cua MN .
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Céau 14:

Céau 15:

Céau 16:

Cau 17:

X=1+t X=1+t X=-1+t X=1+t
A Acy=3-t . B. A:qy=3+t . C.A:qy=3-1t . D. A:iy=-3-t.
1=2-2t 1=2-2t 1=2-2t z2=2-2t
(Chuyén Hung Vuong Gia Lai) Trong khong gian véi hé toa d6 Oxyz , cho tam giac ABC cé
A(LL2),B(-2;3;1),C(3;-14). Viét phuong trinh duong cao cua tam giac ABC ke tir dinh B
X=-2-t X=—-2+t X=-2-t X=—-2+t
A Jy=3+t . B.{y=3 . C.y=3+t . D.<y=3-t .
z=1-t z=1-t z=1+t z=1+t
(THPT-Toan-Thing-Hai-Phong) Trong khdng gian véi hé toa do OXyz, cho diem A(1;2;3)

va mit phang (P):2x+y—4z+1=0. Dudng thang (d) di qua diém A, song song véi mit
phang (P), dong thoi cit truc Oz. Viét phuong trinh tham s6 cta duong thiang (d).

X =145t X=t Xx=1+3t X=1-t
A Jy=2-6t. B.jy=2t . C.iy=2+2t. D. {y=2+6t.

Z=3+t z2=2+t z=3+t Z=3+t
(KY-NANG-GIAI-TOAN-HUONG-BPEN-THPT-QG) Trong khong gian vai hé toa do Oxyz
, cho diém A(-2;1;5) va hai mat phang (P):2x+y+3z-7=0, (Q):3x-2y-z+1=0. Goi
M la diém ndm trén mit phing (P) va diém N nim trén mat phing (Q) théamén AN = 2AM
. Khi M di dong trén mat phang (P) thi quy tich diém N 1a mot duong thang c6 phuong trinh
la

X=-3-5t X=7+11t
A ly=-8+11t. B.{y=-8-5t.

z2=6-Tt Z=6-Tt

X=7+11t X=2+5t
C.Jy=-8-5t. D. <y=3+11t.

z=-8-Tt z=-1-Tt
(SO PHU THO LAN 2 NAM 2019) Trong khdng gian Oxyz, cho mat phang

(a):2x+3y—-22+12=0. Goi A B,C lan luot la giao diém ctia (a) Vvéi ba truc toa d¢, duong
thang d diqua tdm dudng tron ngoai tiép tam giac ABC va vudng goc véi () c6 phuong trinh
la

X+3 y-2 7-3

X+3 y-2 7-3

A. : B.
2 3 -2 2 -3 2
C x+3:y+2:z—3. D x—3:y—2:z+3.
2 3 -2 2 3 -2
A ) N . s LA o . 2 x=2 y+1 z . 2
Cau 18: Trong khong gian véi hé toa d0 Oxyz cho duong thang d T ] va mat phang
(P):x+y+2-3=0. Goi | lagiao diémcua d,(P). Tim M €(P) sao cho Ml vudng goc véi
d va Ml =414,
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Céau 19:

Céau 20:

Céau 21:

Céau 22:

M (5,9;-11) M (5;7;-11)
A |M(-3-7;13) > |M(-3-T7;13)
M( -5;9,-11) M (5;,-7;11)
C. . D. .
| M(3,-7:13) | M(37;-13)

Trong khong gian Oxyz, cho hai mat phang (P):x—2y+2z=0,(Q):2x+2y+z-1=0. Viét
phuong trinh ciia duong thang d di qua A(0;0;1), nim trong mat phang (Q) va tao véi mat
phang (P) mot goc bang 45°.

X=t X=t x=t X=t
A d:qy=t d,iqy=-t. B.d:<y=2t-1;d,: y=1-t.
z=1-4t z=1 z=1-4t z=1
X=t X =3t X=1+4t X=t
C.d:qy=t-1;d,:qy=-t . D.d:qy=1-t ;d,:sy=-
z=1-4t z=1+4t z=1-4t z=1

Trong khong gian vai hé toa do Oxyz, cho hinh thang can ABCD c¢6 hai day AB,CD théa mén

CD =2AB va dién tich bang 27; dinh A(—l; -1 0); phuong trinh dudng thang chira canh CD a

Xx—2 y+1 z-3
2 2

A. D(-2;-51). B. D(-3;-5/1). C. D(2-51). D. D(3;-5;1)

. Tim toa d0 cac diém D biét hoanh d6 diém B lén hon hoanh do diém A.

Xx-3 y+2 z+1
1 -1
(P):x+y+z+2=0. Goi M 1a giao diém gitta d va (P). Viét phuong trinh duwong thang A

Trong khéng gian véi hé toa 46 Oxyz,cho dudng thang d : va miat phang

nam trong mat phing (P), vudng goc voi d ddng thoi khoang cach tir M dén A bing v/42.

A-X=5_y+2 245 _A_x—5_y+2_z+5
A 2 -3 1 . B. -2 -3 1 .
A_x+3_y+4_z—5 A_x+3_y+4_z—5
L2 3 1 L2 3 1
A:x—5:y—2:z—5 A:x—5:y+2:z+5
C 2 -3 1 D 2 3 1
A_x+3_y+4_z—5 A_x+3_y+4_z—5
2 31 ) 3 1

Cho hai diém M (1,2;3), A(2;4;4) va hai mat phang (P):x+y—-2z+1=0,
(Q):x—2y—-z+4=0. Viét phuong trinh duong thing A qua M cit (P), (Q) Ian luot tai
B, C sao cho tam gi4c ABC cantai A vanhan AM la duong trung tuyén.

A.A:x—lzy—zzz—S B.A:x—lzy—zzz—S
-1 -1 1 2 -1 1
C.A:x—lzy—zzz—S D.A:x—lzy—zzz—S
1 1 1 1 -1 1
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Céau 23:

Céau 24:

Céau 25:

Céau 26:

Cau 27:

Trong khdng gian véi hé truc toa do Oxyz, goi d 1a dudng thang di qua diem A(-1,0;-1), cat
Xx-1 y-2 z7+2

, sa0 cho cos(d;A,)la nhé nhat, biét phuong trinh cia duong thang

2 1 -1

A,: X_13 = y;Z = 223 . Phuong trinh duong thang d 1a?
A x+1:l:z+1 B.x_+1:l:z_+1

2 2 -1 4 5 2

c X+l_y _z+l x+1_y_z+1

4 5 =2 2 2 1
Trong khbng gian toa d6 Oxyz cho M(2;1;0) va duong thang d c6 phuong trinh:
x-1 y+1 z

> =1 T Goi A 1a duong thang di qua M, cat va vudng géc vai d. Viét phuong trinh

duong thang A?

X=2+t X=2+t X=1+t X=2-t
A. Jy=1-4t B.<y=1-4t C.iy=1-4t D.Jy=1-4t
7=-2t 7=3-2t 7=-2t 7=-2t

Trong khong gian véi hé toa d MN = N(-t;-5=2t;1+t) goi d di qua A(-1,0;-1), cat

x=1 y-2 742 X=3 y-2 7+3

A, , sa0 cho goc gitta d va A, : la nho nhat. Phuong
2 17 -1 -1 2
trinh duong thang d la
A x+1:X:z+1. B x+1:X:z+1. C.x_+1:l22+1. D x+1:X:z_+1.
2 2 -1 4 5 -2 4 -5 2 2 2 1
X=2+1 L 5
. _ , X — z .
Trong khdng gian vaoi hé toa do {y=-3-2t cho hai duong thang d137=%=L va
z=-1+2t
Xx-1 y+2 z-2 . Coas 2 - \ 2
d,: T = 3 AN Goi A la duong thang song song voi (P):x+y+z-7=0 va cat
d,, d, lan luot tai hai diém A, B sao cho AB ngan nhat. Phuong trinh cua duong thang A 1a.
X« =12t x:65—t x:65 x:65—2t
A. =5 . B. =— C. =—-t . D. =—+t .
=-9+
z:—g+t z:—g+t z:—g+t
2 2 2
Trong khong gian Oxyz , cho diém A(-33-3) thugc mat phang (a):Zx—2y+z+15:0Vé mat

. 2 2 2 _ , . , .
cau (8): (=2 +(y=3)" +(z-9) =100, Puong thang A qua A, nam trén mat phang (@) cat
(S) tai A, B.Dé do dai AB 16n nhat thi phuong trinh duong thang A la:
A x+3:y—3:z +3. B, x+3:y—3:z +3.

1 4 6 16 11 -10
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X=-3+5t
c. ly=3 . D x+3:y—3:z +3.
z=-3+8t 1 1 3
Cau 28: Trong khong gian vé6i hé toa @6 Oxyz, cho duong thing d : X=12 y;9 _Z _1, va mat thang
(P):3x+5y—z-2=0. Goi d"'la hinh chiéu cia d 1én (P).Phuong trinh tham s6 cua d ' I
X =—62t X =62t X =62t X =62t
A Jy=25t . B.{y=-25 . C..y=-25t . D.{y=-25t
z=2-61t z=2+61t z=-2+61t z=2+61t
Cau 29: Trong khong gian véi hé toa do (Q):x—2y+2z+1=0 goi d di qua A(3;-1;1), nam trong mt
phang (P):x—y+z-5=0, dong thoi tao Véi A%:yT_zzé mot goc 45°. Phuong trinh
duong thang d 1a
X=3+Tt X=3+t
A ly=-1-8t. B.ly=-1-t.
z=-1-15t z=1
X=3+Tt X=3+t X=3+Tt
C.{y=-1-8t. D.{y=-1-t va{y=-1-8t.
z=1-15t z=1 z=1-15t
Cau30: (THTT s6 3) Trong khong gian Oxyzcho hai duwong thang d, :%zy—_llz%l,
d, :X—_Z1 =l4 :ZT_?’. Viét phuong trinh duong phan giac cia nhirng goc tu tao bai d,, d, .
A XLy _z2=3 g X1 y_z=3
-3 -5 4 -1 1 1
c X_y-1_z2-1 p X1 y_z=3
2 1 1 2 1 1
Cau 31: (Chuyén Bic Giang) Trong khdng gian véi hé toa @ Oxyz cho tam gidc ABC biét A(2;10),
B(3;0;2), C(4;3;—4). Viét phuong trinh duong phan gidc trong cua goc A.
X=2 X=2 X=2+t X=2+t
A Jy=1+t. B.<y=1. C.qy=1 . D.qy=1
z=0 z=t z=0 z=t
Cau 32: Trong khdng gian véi hé truc toa do Oxyz, cho mat phang (P):x+y—z+2=0 va hai duong
X=1+t Xx=3-t
thaing d :{y=t  ;d':Jy=1+t" . Biétrang co 2 duong thang co cac dic diém: song song véi
1=2+2t z=1-2t
(P);cat d,d’ vatao vsi d goc 30°. Tinh cosin goc tao béi hai dudng thang do.
A. i B. i C. E D. 1
5 7 3 2
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Céau 33:

Céau 34:

Céau 35:

Céau 36:

Trong khéng gian véi hé toa d0 Oxyz,cho hai duong thing dlszJrl:szrZ:%;

X=2 y-1 z-
21
song song véi mat phang (P) va cit d,,d, 1an luot tai A B sao cho do dai doan AB dat gia tri
nho nhat.

x-1 y-2 z2-2

d, LV mit phang (P):x+y—2z+5=0. Lap phuong trinh duong thang d

x=1 y+2 z-2

A d: : B.d

1 1 1 -1 1 1
C.d:X+1:y_2:Z+2. D.d:x—zzy—zzz—z

1 1 1 1 1 1
(Thuan-Thanh-Bac-Ninh) Trong khdng gian toa do OXyz, cho diém A(-3;3;—-3)thudc mit
phang (a)co phuong trinh 2X—2Y+2+15=0va mat cau

(S):(x—z)2 +(y—3)2 +(z—5)2 =100. Puong thing A qua A, nam trén mat phang (c)
cat (S) tai M , N.Pé do dai MN 16n nhat thi phuong trinh duong thang A 1a
Ax+3_y—3_z +3 X+3 y-3 z+3

1 4 6 5 16 11 -10
X =-3+5t
c.ly=3 | D.x+3:y—3:z +3.
z=-3+8t 1 1 3
(THACH THANH I - THANH HOA 2019) Trong khong gian Oxyz, cho diém E(2;1;3), mat

phing (P) di qua ba diém A(g;o;oj, B(O;%;Oj, C(0;0;-3) va mat cau

(S):(x—3)2 +(y—2)2 +(z—5)2 =36. Goi A la duong thing di qua diém E, nam trong (P) va
cit (S) tai hai diém c6 khoang cach nho nhét. Phuong trinh A 13

X=2+0t X=2-5t X=2+1 X=2+4t
A y=1+0t. B.{y=1+3t. C.iy=1-t. D. < y=1+3t.
z=3+8t z=3 z2=3 z=3-3t
Trong khong gian véi hé toa do Oxyz, goi d di qua diém A(L-12), song song Véi
(P):2x—y-2z+3=0, dong thoi tao véi duong thang A:XTJrl:y—_zlzé mot goc I16n nhat.

Phuong trinh duong thang d 1a.

x-1 y+1 z2-2 x=1 y+1 z+2

A. : B.
1 -5 7 4 -5 7
C.x—1:y+1:z—2. D.x—1:y+1:z—2.
4 5 7 1 -5 -7
Cau 37:  (Nguyén Trai Hai Duong Lan1) Puong thing A di qua diém M (3;1,1), ndm trong mat phang
x=1
():x+y—2-3=0 vatao véiduong thang d:4y=4+3t mot goc nhé nhét thi phuong trinh
z7=-3-2t
cua A la
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Céau 38:

Céau 39:

Cau 40:

Cau 41:

x=1 X =8+5t’ x=1+2t' X =1+5t'
A Jy=-t". B.{y=-3-4t". C.iy=1-t" . D. cy=1-4t".
z=2t z=2+t' z=3-2t z=3+2t
Trong khong gian cho duong thang A :X—_3 _y_z+l va duong thang d : x+3_y-1_z+2
1 2 3 3 1 2
. Viét phuong trinh mt phang (P) di qua A va tao véi dudng thing d mot goc lon nht.
A.19x-17y-20z-77=0. B.19x-17y—-20z+34 =0.
C. 31x-8y-5z+91=0. D. 31x-8y—-5z-98=0.
Trong khong gian véi hé toa do Oxyz, cho hai diem A(1;2;-1),B(7;-2;3) va duong thing d
X=2+3t
¢6 phuong trinh {y=-2t (teR).DPiém M trén d sao cho tong khoang cach tir M dén A va
2=4+2t
B 13 nho nhét c6 tong cac toa do la:
A. M =(2,0;4). B. M =(2;0;1). C. M =(30;4). D. M =(30;2 ).

Trong khong gian véi hé truc toa @6 Y% cho diém A(2:3:0), B(O —/2,0), M (g;—ﬁ; 2) va

X=t

duongthangd:{y=0 .Piém C thudcd sao cho chu vi tam giac ABC l1a nho nha thi 6 daiCM
z=2-t

bang

A. 243. B. 4. C. 2. D. ?.

Trong khong gian véi hé toa do., cho bdn diém. va. Ki hiéu d 1a duong thang di qua D sao cho
téng khoang cach tir cac diém A, B, C dén d I6n nhat. Hoi duong thang d di qua diém nao
dudi day?

A M(-1-21). B. N(5;7;3). C. P(3,43). D. Q(7;13;5).
X=2-2t
Cau 42: Trong khong gian véi hé toa do Oxyz, cho diém A(L1L1) va hai duong thang d, :{y=1  va
Z=-2+t
X=5+3s
d,:{y=1  .Goi B,C lacac diém lan luot di dong trén d,,d,. Héi gia trj nho nhat cua bicu
z2=3-5
thac P = AB+BC +CA 1a?
A. 24/29. B. 24/985. C.\5+v10++/29. D. \5+410.
x=0
Cau 43: Trong khong gian véi hé truc toa d6 Oxyz , cho duong thang d:qy =t va A(0;4;0).Goi M Ia
z=1
diém cach déu d vatruc x'Ox. Khoang cach ngan nhat giita A va M bang:
AL B. 32 C. V6 Y55
2 2
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Cau 44:

Cau 45:

Céau 46:

Cau 47:

Trong khong gian véi hé truc toa do Oxyz goi A 1a duong thang di qua diém A(2,1,0), song
song véi mét phang (P):x—y—z=0 vaco tong khoang cach tir cac diém M (0,2,0),N (4,0,0)
t6i dudng thang d6 dat gia tri nho nhat? Vector chi phuong cua A 13?

A u, =(101) B. u, =(2,11) C.u, =(321) D. u, =(0,1,-1)
(Piang Thanh Nam Bé 9) Trong khong gian Oxyz, cho tam giac ABC Véi A(2;3;3) duong

_ 3 z-2 . AN i 5¢ C 13
X-3_y-3_z2 T phuong trinh dwong phan giac trong géc C la

trung tuyén ké tir dinh B l1a

X—2 -4 7-2 , .
Y-t . buong thang AB ¢6 mét vécto chi phuong la:

2 -1 -1
A. u =(0:1;-1). B. u, =(2;1;-1). C.u, =(1;2;0). D. u, = (L;,—-1;0).
N . e . . B Xx=2 y-1 z+3 .. . ..;
Trong khong gian vai hé toa dd Oxyz, cho duong thang A: . va hai dieém

A(L,-1-1),B(-2;-11). Goi C,D 14 hai diém phan biét di dong trén duong thang A sao cho

ton tai diém | cach déu tat ca cAc mat cua ta dien ABCD va | thudc tia Ox . Tinh d6 dai doan
thang CD.

A 1207 B. I7. c. BT p. VI3
17 11
(Yén Phong 1) Trong khong gian voi hé toa do Oxyz , cho mit phang (a):x+y+z-3=0 va
X y+1 z-2

duong thang d :—=<—-==—=_Goi A lahinhchiéu vudng goc cua d trén () va u =(La;b)

1 2 -1
la mot vecto chi phuong cua A voi a,beZ. Tinhténg a+b .

A. 0. B. 1. C. -1. D. -2.
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GOC
Caul: (PéthiHK2 Lép 12-Chuyén Nguyén Du- Pik Lik) Trong khdng gian Oxyz , hai duong thang
d,: X—2 _y+1 z-3 va d, : X+5 _ y+3: z-5
1 2 1 1 V2 m
tao v6i nhau goc 60°, gia tri cua tham s6 m bang
A m=-1. B.m:?. C.m:%. D. m=1.

Cau2: (THPT-Yén-Khanh-Ninh-Binh-lan-4-2018-2019-Thi-thang-4) Trong khdng gian Oxyz cho
duong thang (d) la giao tuyén cua hai mat phang
(P):x—=zsina+cosa =0;(Q):y—z.cosa—-sina=0;a (O%) Goc gita (d) vatruc Oz la:
A. 30°. B. 45°, C. 60°. D. 90°.

Cau3: (S& Vinh Phic) Trong khdng gian Oxyz, goi d la dudng thang di qua diem A(1,-1;2), song
song va&i mat phang ( ) 2X—y—z+3=0, ddng thoi tao v4i duong thiang A: XTJrl:y—_zlzé
mot goc I6n nhat. Phuong trinh duong thang d 1a
A x—1:y+1:z—2. B. x—1:y+1:z—2.

-4 5 3 4 -5 3
C. x+1:y+1:z—2. D x—1:y+1:z—2.

4 5 -3 4 S 3
KHOANG CACH

Cau4:  (Péthi HK2 Lép 12-Chuyén Nguyén Du- Pik Lik) Trong khdng gian Oxyz , cho hai duong

thang: d, : x=3_y+r2_z#l,
-4 1 1
d, :% = yT—l = % Khoang cach giira chiing bang
A. 5. B. 4. C. 2. D. 3.
Cau5:  (S& Vinh Phic) Trong khong gian Oxyz, cho hai diém M (-2;-2;1), A(L;2;-3) va duong
thang
x+1 y-5 z _. , -, \ 2 . n S
d: Tsz—l. Tim vecto chi phuong u cua duong thang A di qua M , vudng goc vai
duong thang d dong thoi cach diém A mét khoang nho nhat.
A. 6(2;2;—1). B. 6(3;4;—4). C. 6(2;1;6). D. 6(1;0;2).
Cau 6:  (Sé Dién Bién) Trong khong gian Oxyz , cho mat phing phang (P):x—2y+2z—-1=0 va dudng
1 1 2 L , .
thing d : X1 y7+=i1 Biét diém A(a;b;c) (c<0) la diém nim trén duong thing d va
cach (P) mot khoang bang 1. Tinhténg S=a+b+c
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Cau 7:

Céau 8:

Cau 9:

Céau 10:

Céau 11:

A S=2. B.Sz—é. C.S=4. D.Sz%.

(S& Vinh Phiic) Trong khdng gian Oxyz, cho diém A(10;2;1) va duong thang
; x2—1 =%= Zgl. Goi (P) 1a mat phang di qua diém A, song song vé&i duong thang d sao
cho khoang cach giira d va (P) lon nhat. Khoang cach tir diém M (=1;2;3) dén mat phang (P)

bang

A 333 g, 93 c213. p, 76790,

J2765 15 13 790
(THPT LE QUY BPON QUANG NGAI) Trong khéng gian Oxyz, cho ba diém
A(12;3), B(1,2;0) va M (-13;4). Goi d la dudng thang qua B vudng goc véi AB dong thoi

cach M mot khoang nho nhét. Mot véc to chi phuong ciia d ¢6 dang u(2;a;b). Tinh tong a+b

A 1. B.2. C. -1 D. -2

VI TRi TUONG POI GIUA HAI PUONG THANG, GIUA PUONG THANG VA MAT

PHANG

(PH Vinh Lan 1) Trong khong gian Oxyzcho hai mat phang (P):
NP 5 X y-1 z+1 Xy Z .

P):2 —7+4+2=0, vahai duong thang A, .\ —=—-=—-, A, . —="—=——=_Duon

(P):2x+y—z+ va hai duong thang A, : 5=~ 5 21757 5 - buong

thang Asong song véi hai mt phang (P);(Q) vacat A, A, tuong ung tai H,K. D dai doan

HK bang

. C. 6. D. —.
7 7
(Nam Tién Hai Thai Binh Lan1) Trong khong gian véi hé toa 46 Oxyz, cho diem M (2;1;0)

A.@ B. /5 V11

. x-1 +1 2z . . . ) ,
va duong thang A:T:yT:—l. Phuong trinh tham s6 cta duong thang d diqua M |, cat
va vubng goc voi A la

X=2+t X=2+2t X=2-t X=1+t
A d:<y=1-4t. B.d:<y=1+t . C.d:qy=1+t. D.d:qy=-1-4t.
z=-2t z=-t z=t z=2t

(S¢ Thanh Hoéa 2019)Trong khdng gian Oxyz, cho diém A(2;5;3) va duong thang
y -2

: x;l =1~ - Coi (P) lamat phing chira d sao cho khoang cach tir diém A dén (P)

I6n nhat. Khoang céch tir goc toa do O dén (P) bang

AL B. S C.%. D. V2.

7z N3 :

d
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Céau 12:

Céau 13:

Céau 14:

Céau 15:

Céau 16:

2 . R . . , -1 -3 z+1

(CoLoa Ha Ngi) Trong khong gian Oxyz, cho hai duong thang d, : X=2_Y 13 = I va

X-m y+1 z-3
2 -2

mot diém chung?

d,: . C6 bao nhiéu gi tri cua tham s6 m dé hai duong thang d, , d, cé dung

A 2. B.O. C.1. D. V0 s0.
(KSCL-Lan-2-2019-THPT-Nguyén-birc-Canh-Thai-Binh) Trong khéng gian Oxyz cho
x-1 y+3 z+1 | . . 4i2
= = vamat phang (P):Xx+y+z-6=0, haidiém A(2;2;2
il 2 mog YAmatphang (P):x:+y (2:2:2)

B(1;2;3) thuoc (P). Giatricua m dé AB vudng goc voi hinh chiéu cia d trén (P) [a?

duong thang d :

A m=1. B.m=-1. C.m=2. D. m=-3.
(Ping Thanh Nam D¢ 3) Trong khdng gian Oxyz, cho mat phang (P):2x—y+2z+3=0 va
hai duong thing d, :gz y—11: Zzl; d, : Xlzz y—21: 2+3 Xét cac diém A, B lin luot

di dong trén d, va d, sao cho AB song song véi mét phang (P). Tap hop trung diém ciia doan
thang AB la

A. M6t dudng thing c6 vecto chi phuong U =(~9;8,-5).
B. Mot duong thing c6 vecto chi phuong U = (-5;9;8).
C. Mét duong thang c6 vecto chi phuong U = (L~ 2;-5).
D. Mot dudng thing c6 vecto chi phuong u = (L5;-2).

(Chuyén Phan Béi Chau Lan2) rong khong gian OXxyz, cho hai duong thang

x=t
d, : X;1= y_—22 = Z_+11 va d,:{y=0 . Matphing (P) qua d,, tao véi d, mot goc 45° va
z=-1

nhan vecto ﬁ(l; b;c) lam mot vec to phap tuyén. Xéc dinh tich b.c .

A. —4. B. 4. C. 4 hoac 0. D. -4 hoac 0.

(Ping Thanh Nam D¢ 6) Trong khdng gian Oxyz , cho hai diém A(1;2;-3),B(-2;-2;1) va
mit phang (a):2x+2y—-z+9=0. Xét diém M thuoc (a) sao cho tam giac AMB vudng tai
M va do dai doan thang MB dat gia tri I6n nhat. Phuong trinh duong thaing MB 13

X=-2-t X=-2+2t X=-2+t X=-2+t
A y=-2+2t. B.qy=-2-t . C.iy=-2 . D.iy=-2-t.
z=1+2t z2=1+2t z=1+2t z=1
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Cau 17:

Céau 18:

Céau 19:

Céau 20:

Céau 21:

(Gang Thép Théai Nguyén) Trong khéng gian véi hé toa do Oxyz, cho hai duong thang
X=1+t
. x—1 y Z, . . PN Ay 2 Z A N Z A
d:—===—;d,:qy=2+t. Goi S latap tat ca cAc s6 m sao cho d, va d, chéo nhau va
2 1 3 L m ' 2

khoang céch giita ching bang % Tinh téng cac phan tir cua S .

A. -11. . B.12. C. -12. D. 11. q
(Chuyén Ha Long lan 2-2019) Trong khéng gian vai hé truc toa do Oxyz cho hai duong thang

X=4+t
diy=-4-t;d,: X;5: y-11_ Z;5 . Puong thang d di qua A(5;-3;5) cit d;d, lan luot

4
72=6+2t

& B,C.Tinh ti s6 E
AC

A 2. B. 3. C.l. D.l.
2 9 3 2

(So Thanh Hoa 2019) Trong khéng gian Oxyz, cho diém A(L0;2) va duong thang
d: Xl_l =%= Z;_l. Puong thang A diqua A, vubng goc va cat d co phuong trinh 1a
A.A:x—zzy—lzz—ll B.A:x—zzy—lzz—ll

2 2 1 1 1 -1
C.A:X__lzlzﬁ. DAX__]':l:Z__Z

1 1 1 1 -3 1
(Ping Thanh Nam D¢ 6) Trong khdng gianOxyz , cho ba diém A(3;0;0), B(0;4;0),C (0;0;c)

V6i ¢ la s thuc thay doi khac 0. Khi ¢ thay dbi thi trec tdm H cua tam giac ABC ludn thudc
mot dudng tron cé dinh. Ban kinh ciia duong tron d6 bang

A2 B. 2. c. p. 2
2 4 5 5

(CHUYEN NGUYEN QUANG DIEU PONG THAP 2019 LAN 2) Trong khong gian voi hé
toa @0 OXyz , cho bon diém A(2;0;0),B(0;3;0),C(0;0;6) va D(L11). Goi A la duong thang
qua D va thoa man tong khoang céch tir cac diém A, B,C dén A 1a 16n nhat. Khi d6 A di qua
diém ndo trong cac diém dudi day?

A M(-1-27). B. M(7;5;3). C. M(3,4;3). D. M(57;3).

BAI TOAN LIEN QUAN GIUA PUONG THANG - MAT PHANG - MAT CAU

Cau22: (Chuyén Ha Long lan 2-2019) Trong khdng gian Oxyz, cho (P) 2X+y+22-1=0,
A(0;0;4),B(3;1;2). Mot mat cau (S)ludn diqua A B vatiép xtc véi (P) tai C. Biét rang, C
luén thugc mot dudng tron cd dinh ban kinh r. Tinh béan kinh r caa duong tron do.
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Céau 23:

Céau 24:

Céau 25:

Cau 26:

Cau 27:

Céau 28:

A. Dap an khac. B.r= C.r= . r= .

23/244651

4 3 . 3 1
(HSG Bac Ninh) Trong khdong gian vai hé truc toa do Oxyz, cho mat cau (S):
y—-2

x> +y® +2° —2x+2z+1=0 va duong thang d %:T:il. Hai mat phang (P), (P') chua

d va tiép xdc véi (S) tai T, T'. Tim toa do trung diém H caa TT'.

6 3 6 6 3 6 6 3

(Ham Roéng ) Trong khdng gian v&i hé truc toa d6 Oxyz, cho mat cau
(S):x*+y’+2°+2x—4y-6z+m-3=0. Timsd thuc m d¢ (B):2x—y+2z-8=0 cit (S)
theo mot dudng tron ¢6 chu vi bang 87 .

2244851 ) 2024
4651,

A.m=-4. B.m=-1 C.m=-2. D. m=-3. 7
(Pé thi HK2 Lép 12-Chuyén Nguyén Du- Dik Lik)Trong khéng gian Oxyz , cho mat phang
(P):(1+m)x + (1-m)y — (1+3m)z — (2-8m)=0va diem A(=4;-2;7). Khi m thay déi,
biét tap hop hinh chiéu cia A trén mat phang (P) l1a mét duong tron, duong kinh cia duong
tron dé bang
A. 3.5. B. 74/3. ' C. 3J7. D. 5V3.
(KY-NANG-GIAI-TOAN-HUONG-PEN-THPT-QG) Trong khéng gian véi hé toa do Oxyz
iy s 2 ) . B X-2 'y z X y-1 z-2
, biet (P) la mat ph ich déu hai duong thang d, .\ ——===—va d,.\—==—-=——,
et (P) it phang cich déu hai dudng thang d,:=—==-=~ 5= T
Diém nao sau day thudc mét phang (P)

A M(i;l;oj. B. N(l;—l;oj. C. P(—i;o;lj. D. Q(l;o;—ij.
2 2 2 2

(Chuyén Bic Giang) Trong khong gian vai hé toa dd Oxyz viét phuong trinh mat phang tiép
xUc voi mat cau (x—1)"+y*+(z+2) =6 dong thdi song song véi hai duong thing

X=2 y-1 'z q X y+2 z7-2

R R R e T T
X—y+2z2-3=0 X+y+22-3=0
A[ Y B[ Y

. . C.x+y+2z+9=0. D. x-y+2z+9=0.
X=y+2z+9=0 X+y+2z2+9=0

(Gang Thép Thai Nguyén) Trong khéng gian voi hé truc toa do Oxyz, cho 2 diém
M (1;2;3), A(2;4;4) va hai mdt phang (P):x+y-2z+1=0, (Q):x-2y-z+4=0. Viét
phuong trinh duong thang A di qua M , cat (P), (Q) lan luot tai B,C sao cho tam giac ABC
cantai A vanhan AM lam duong trung tuyén.

x-1 y-2 z7-3 x-1 y-2 z7-3

A. . B.
1 -1 -1 2 -1 1
C. x—1:y—2:z—3. D x—1:y—2:z—3.
1 -1 1 -1 -1 1
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Céau 29:

Céau 30:

Céau 31:

Céau 32:

Céau 33:

Céau 34:

(Lé Quy Pén bién Bién Lan 3) Trong khdng gian Oxyz, cho hai diém A(L;2;-1),B(3;0;3).
Bict mat phang (P) di qua diém A va cach B mét khoang I6n nhét. Phuong trinh mat phang
(P) la:

A. Xx-2y+2z2+5=0. B. x—y+2z+3=0.

C. 2x-2y+4z+3=0, D. 2x—-y+2z=0.
(THANG LONG HN LAN 2 NAM 2019) Trong khong gian Oxyz, cho mat phang

(P):x+y—-z-4=0 va diém A(2-13). Goi A la duong thang di qua A va song song voi
(P), biét A c6 mot vecto chi phuong 1a u =(a;b;c), dong thoi A ddng phang va khdng song

song vai Oz. Tinh a

c
A2-2. B.2- 2. c.a__1 pa_L
c . c C 2 c 2 i
(Chuyén Hung Yén Lan 3) Trong khéng gian vai hé toa do Oxyz, cho mat phang
(P):x+y+2z-3=0 vaduong thang d %:yTJrlzz;lz.Duc‘yng thang d ' dbi xting véi d qua
mat phang (P) ¢6 phuong trinh la
A x+1:y+1:z+1. B x—lzy—lzz—ll
1 -2 7 1 2 7
C. x—lzy—lzz—ll D x+1:y+1:z+1.
1 -2 7 ) 1 2 7
(Pe thi HK2 Lép 12-Chuyén Nguyen Du- Pak Lak) Trong khong gian Oxyz , cho cac duong
x=1+t x=0
thang (d,):qy=0 ;(d,)iyy=4-2t". Biét mat
z=-5+t z=5+3'

cau (x—a)’ +(y~b)" +(z—c)” = R* nhan doan vudng géc chung caa (d,) va (d,) lam
duong kinh. Giatri a+2b+c bang
A. 6. B. 8. 3 C. 7. D. 5. 7
(THPT LE QUY PON QUANG NGAI) Trong khéng gian Oxyz, cho hai diém A(1;2;3),
B(-1;2;1)va mat phang (P):x+Yy+z=0. Goi M 14 giao diém cua duong thang AB va mat
, . AM
hang (P). Tinh ti s6 —.
phang (P) 10 =M
A. 1l B. 2. C. 3. D. 4.
AN\/; A \ 2 x-1 y—2 z-2
(Lwong Thé Vinh Lan 3) Cho duong thang d: [~ 5 "

ban kinh cia mat cau c6 thm | nam trén d, di qua A va tiép x(c véi mat phang
(P):x-2y+2z+1=0.

va diém A(1;2;1). Tim

A . R=2, B. R=4. C.R=1. D. R=3.
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Cau 35: (Ping Thanh Nam Dé 6) Trong khong gian Oxyz, cho hai duong thang d, :
va d2 : X;z — y_+3 — E .
1 3 1

x-4 y-1 z+5
-1 2

Viét phurong trinh mat cau (S) c6 ban kinh nho nhat va tiép xic vai ca hai duong thang dé cho.

A (S):(x=2)"+(y-1?*+(z+1)* =24.
C. (S):(x=2* +(y-D)*+(z+D)°* =

Céau 36:

(Pang Thanh Nam Dé 15) Trong khéng gian Oxyz, cho duong thang d :

B. (S):(x+2)° +(y+1)°+(z-1)*=24.
D. (S):(x+2)°+(y+1)°+(z-1)*=6

x-1 y-2 z-3
2 1

va mt phang (a): x+y—z-2=0. Puong thang nam trong mat phang (e), dong thai vudng

goc va cat duong thang d c¢6 phuong trinh 1a

A A X2_YZ2_ 20 B. A:

X+2 y+4 z7+4

3 2 1 t-3
x—2:y—4:z—4. D. A,
1 -2 3 -

C. A,
Cau 37:

. o X+2 y-2 7+3
thang A c6 phuong trinh la _y—<_

B va C sao cho BC=8 Ila ’
(x+2) +(y- ) +(z+1)2:16.
(x+2) +y?+2° =25,
Cau38: (Ping Thanh Nam BDé 15) Trong khéng
(S):(x+1)" +(y-1)’ +(2+2)° =3 va hai duong thing d :X%

Phuong trinh ndo dudi day 13 phuong trinh mat phang cat mat cau

duong tron (C) c6 ban kinh bang 1 va song song véi d va A,

A y+z+3=0. B. x+y+1=0.
Céau 39:

(P):x+y—-2-3=0 vahai diém M(311), N

C. x+z-1=0.
(KINH MON II' LAN 3 NAM 2019) Trong khong gian véi hé toa do Oxyz, cho mit phang
(-3,-3;—3). Mat cau (S) diqua M, N vatiép

2 -1
x1 ylz

2 1
(Thuan-Thanh-Bac-Ninh) Trong khong gian toa @ Oxyz ,cho diém A(0;0;-2) va dudng

.Phuong trinh mat ciu tdm A, cét Atai hai diém

B. x2+y2+(z+2)2 =25.
D. x2+y2+(z+2)2 =16.

Oxyz, cho mat cau

2 -1 11 -1
(S) theo giao tuyén 1a mo

D. Xx+z+1=0.

xdc v6i mat phang (P) tai diém Q. Biét rang Q Iudn thuoc mot duong tron co dinh. Tim ban

kinh cta duong tron do.

D. R=4.

A R-2AL B. R=6. c. o 2%
3 3
Cau 40: (Lwong Thé Vinh LAn 3) Cho dudng thing d : X2 y—22 -

tam 1(1;2;-1) cat d tai cac diém A, B sao cho AB =243.

A. (x=1)" +(y-2)° +(z+1)" =25. B. (x-1)°

+(y—2)2

-2 |,z . 3
. Viet phuong trinh mat cau

+(z+1)2 =4,
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C. (x-1)" +(y-2)" +(z+1)° =9. D. (x-1)"+(y-2)" +(z+1)" =16.

Cau41: (THPT PO LUONG 3 LAN 2) Trong khong gian véi hé truc toa o Oxyz , cho diém M (2;1;1)
, mat phing (a):x+y+z-4=0 va mat cau(S):(x-3)" +(y—3)"+(z-4)" =16. Phuong
trinh dudng thang A di qua M va ndm trong (o) cit mat cau (S) theo mot doan thang c6 do
dai nho nhat. Puong thing A di qua diém nao trong cac diém sau day?

A. (4;,-3;3). B. (4;-3;-3). C. (4;3;3). D. (-4;-3;-3).
Cau 42: (Giira-Ki-2-Thuan-Thanh-3-Bic-Ninh-2019) Trong khdng gian véi hé truc toa d6 Oxyz , cho
X =1-4t
diém A(-1;3;2) va duong thang d c6 phuong trinh {y=t . Mt phang (P) chua diem A
z=2+t
va dudng thang d c6 phuong trinh nao dudi day?
A. 2x-y+2z+1=0. B.x+y-z=0.
C. -3x—-2y-10z+23=0. D. 2x—y+3z+4=0.
Cau 43: (Giira-Ki-2-Thuan-Thanh-3-Bic-Ninh-2019) Trong khdng gian véi hé truc toa d6 Oxyz , cho
Xx=1-4t
diém A(-1;3;2) va duong thang d c6 phuong trinh {y=t . Mt phang (P) chua diem A
z=2+t

va dudng thang d c6 phuong trinh ndo dudi day?

A. 2x-y+2z+1=0. B.x+y-z=0.

C. -3x-2y-10z+23=0. D. 2x-y+3z+4=0.

Cau 44: (HKII-CHUYEN-NGUYEN-HUE-HA-NOI) Cho mét cau:
(S):x*+y*+2°+2x~-4y+62+m=0. Tim m dé (S) cit duong thang (A): XT:%: 2_22
tai hai diém A, B sao cho tam giac 1AB vubng (V&i | 1a tam mat cau).

A m=-1. B. m=10. C. m=-20. D. m=—g.
Cau 45: (Chuyén Vinh Lan 3) Trong khéng gian Oxyz, cho hai duong thang
X=-1-2t X=2+t'
d:qy=t ; d’:9y=-1+2t" vamit phang (P):x+y+z+2=0. Duong thang vudng géc
z=-1+3t z=-2t
véi mat phang (P) va cét ca hai duong thang d,d’ cé phuong trinh Ia
A x—3:y—1:z+2. B, x—1:y—1:z—1.
1 1 1 1 -1 -4
C x+2:y+1:z—1. D x+1:y—1:z—4.
1 1 1 2 2 2
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Cau 46:

Cau 47:

Cau 48:

Cau 49:

Céau 50:

Céu 51:

(SGD-Nam-Pinh-2019)  Trong khong gian Oxyz, cho ba duong thang
X-3 y+1 z-2 x+1 vy z+4 X+3 y-2 z . B
d,): = = ,(d,): == va (d;):——=-——=—. Duong than
( 1) 2 1 _2 ( 2 ) ( 3 ) 4 _1 6 g g

3 -2 -1
song song d,, cat d, va d, cé phuong trinh Ia

A x—3:y+1:z—2. B. x—3:y+1:z—2.
4 1 6 -4 1 —6

c.Xxtl_y _z2-4 p X-1_y_z+4
4 -1 6 4 -1 6

(Chuyén Ha Long lan 2-2019) Trong khéng gian v&i hé truc Oxyz cho hai dudng thang

: x+1: y+1: z+1 VA A, x—1: y—1: z-1
2 1 2 2 2

nhat, dong thoi tiép xUc véi ca hai dudng thang A, va A,.

A, . Tinh dién tich mat cau c6 ban kinh nho

A. %n (dvdt). B. i7n (dvdt). c. 8 1 (dvay). D. %n (dvdt).

17 N
(Sé& Quing NamT) Trong khong gian Oxyz, cho tam gidc déu ABC véi A(6;3;5) va duong
Xx=1-t
thang BC ¢6 phuong trinh tham s6 {y =2+t. Goi A 1a duong thiang qua trong tim G cua tam
z=2t

giac ABC va vudng goc véi mit phang (ABC). Diém ndo duéi day thuoc dudng thang A?

A. M(-1-12;3). B. N(3-21). C. P(0;-7;3). D. Q(L-2;5).

(Cum THPT Viing Tau) Trong khong gian Oxyz, cho hai diém A(1;2;-1) va B(3;0;5). Biém
M (a;b;c) thuoc mat phang (P):x—2y+2z-10=0 sao cho tam giac MAB can tai M va co
dién tich bing 1132 . Tinh S=a+b+c.

A.S:Z. B.S:E. C.S=-1. D.S:—i.
3 3 3

(THPT PO LUONG 3 LAN 2) Trong khong gian véi hé truc toa dd Oxyz, cho hai diém
A(2:1;3), B(6;5;5). Goi (S) la mat cau duong kinh AB . Mat phang (P) vudng goc véi AB
tai H sao cho khoi non dinh A va day 1a hinh tron tdm H (giao ciia mét cau (S) va mat phang
(P)) c6 thé tich lon nhat, biét rang (P):2x+by+cz+d=0 Vvéi b,c,dez. Tinh
S=b+c+d.

A. S=18. B. S=-18. C.S=-12. D. S=24.
(Thuan Thanh 2 Bic Ninh) Trong khdng gian Oxyz, cho mit phang (P):y—4=0.C6 bao

nhiéu duong thang d song song véi ba mat phiang (xOy), (zOx), (P) dong thoi cach déu 3 mat

phing do.
Al B. 2. C. 3. D. 4.
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Cau52: (Cum THPT Viing Tau) Trong khdng gian Oxyz, cho diém M (2;-3;4), mat phing
(P):x-2y+2z-12=0 vamgtcau (S) cotam 1(12;3), bankinh R =5. Phuong trinh nao dusi
day 1a phuong trinh duong thang di qua M , nam trong (P) va cét (S) theo day cung dai nhat?

X=2+t X=2+3t Xx=1+3t X=3+t
A y=-3+2t. B.{y=-3-0t. C.iy=1-2t. D.iy=-2+t.
2=4+3t 72=4+3t z=1+5t Z2=5+t

Cau53: (SO GD & DT CA MAU) Trong khdng gian Oxyz , cho mat phiang (P): x-2y+2z-3=0 va
mit cau (S): x*+y® +2° +2x-4y-2z+5=0. Xét hai diém M,N thay doi v6i M € (P) va
N €(S) sao cho vecto MN cing phuong véi vecto U = (1,0;1). D dai doan MN. 16n nhat bang
A. 3. B. 3J2. C. 5v2. D. V2.

Cau54: (THPT ISCHOOL NHA TRANG) Trong khdng gian Oxyz, cho diém E(l;l; 1), mit cau
(S):x*+y*+2° =4 vamat phang (P):x-3y+5z-3=0. Goi A la duong thing di qua E, ndm

trong (P) vacét (S) tai hai diém A, B sao cho OAB la tam giac déu. Phuong trinh cia A 13

Xx=1+2t Xx=1+4t Xx=1+2t X=1+t
A y=1+t . B.qy=1+3t. C.qy=1-t . D.qy=1+t .
z=1+t z=1+t z=1-t z=1-2t

Cau55: (KINH MON HAI DUONG 2019) Trong khong gian véi hé toa doOxyz,cho mat phang
(P):3x+4y+5z+1=0 va badiém A(25-3),B(-211),C(20;,1). Tim diém D(a;b;c)(b>0)
la diém nam trén (P) sao cho c6 vo sé mat phang (Q) di qua hai diém C,D va thoa mén khoang
cach tir diém A dénmat phang (Q) gap 3 lan khoang cach tir B dén (Q). Tinh T =abc.

A. 0. B. 16. C.12. D. -16.

Cau 56: (Chuyén Thai Binh LAn3) Trong khong gian hé toa do Oxyz , cho hai diem A(L11), B(2;2;1)
va mat phang (P):x+y+2z=0. Mat cau (S) thay doi qua A B va tiép xtc véi (P)tai H .
Biét H chay trén 1 duong tron ¢ dinh. Tim ban kinh cua duong tron do.

A. 32, B. 24/3. C. V3. D.?
Cau57:  (Nguyén Khuyén)Trong khdng gian Oxyz cho dudng thing d ;Xl_l - y;rl L _Zm va mat

cau (S):(x-1)° +(y-1)"+(z-2)" =9. Duong thang d cat mat cau (S) tai hai diém phan biét
E,F sao cho do dai doan thang EF I6n nhat khi m =m,. Hoi m, thuoc khoang niao dudi day?

A (-1;1). B. (%1} C. (—1;—%). D. (0;2).

File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 53
Facebook: https://www.facebook.com/dongpay




ST&BS: Th.S Dang Viét Dong Truwong THPT Nho Quan A Hinh hoc Oxyz Nang Cao

Cau 58:

Céau 59:

Céau 60:

Cau 61:

Céau 62:

Cau 63:

Cau 64:

( Nguyén Tat Thanh Yén Bai) Trong khong gian véi hé toa do Oxyz, cho duong thang
d: X;1=%= le,mét phang (P):x+y-2z+5=0 va A(1;-1;2). Dudng thing A cit d va

(P) lan luot tai M va N saocho A la trung diém cua doan thang MN . Mot vecto chi phuong

cua A la

A. U=(4;5;-13). B.U0=(2;3;2). C.u=(1-1;2). D. 0=(-3;5;1).

( Nguyén Tat Thanh Yén Bai) Trong khong gian voi hé toa do Oxyz, cho mat phang
(P):x-2y+2z-2=0 vadiém|(-1; 2; -1). Viét phuong trinh mat cau (S) cotam | va cat
mit phang (P) theo giao tuyén la duong tron cé ban kinh bang 5.

2 2 2

A (S):(x+1)" +(y-2) +(z+1) =25. B. (S):(x+1)" +(y—2)"+(z+1) =16.
C. (8):(x-1) +(y+2) +(z-1)" =34. D. (S):(x+1)+(y=2) +(z+1)" =34.
(Cum THPT Viing Tau) Trong khong gian Oxyz , cho mat phang (P):x+y-z-1=0 va hai

duong thang A, :X—_1 Y

z X y z+1
-1 -1 1

Rt Biét rang d,,d, ndm trong mat phang (P), cat
A, va cach A, mot khoang bang = . Goi u, = (a;b;1),u, = (Lc;d) lan luot 1a vecto chi phuong
cua d,,d,. Tinh S=a+b+c+d.

A.s=0. B.S=2. C.S=4. D. s=1. 7
(KINH MON HAI DUONG 2019) Trong khong gian vé&i hé truc toa do Oxyz , cho dudng thang

:XT_lzyT_lzil cat mat phang (P):X+2y+z-6=0 tai diém M . Mat cau (S) c6 tam

I (a;b;c) véi a<0 thuge duong thang d va tiép xtc véi mat phang (P) tai diém A. Tim tong
T =a-+b-+c khi biét dien tich tam giac 1AM bing 34/3.

AT=-2. B.T:%. C. T =8. D. T =0.

(Nam Tién Hai Thai Binh Lan1) Trong khéng gian véi hé truc toa d6 Oxyz, cho diém
M (2;-1;2) va mat ciu (S):(x—1)" +y?+2? =9. Mt phing (P) di qua M cét (S) theo giao
tuyén 1a mot duong tron c6 ban kinh nho nhat cé phuong trinh la

A. X-y+2z-5=0. B.x-y+2z-7=0. C.2x-y+z-7=0. D. x+y+2z-5=0.
(Cau Gidy Ha Ngi 2019 Lan 1) Trong khong gian toa do Oxyz, cho diém A(2;4;2) va mat cau
X2+ y2+(z+ 2)2 =1. Goi S la tap hop cac duong thang trong khong gian di qua diém A cit
M4t cau tai hai diém phan biét B,C thoa mian AB+AC =12. S phantrcua S la

A 3. ~ B.O. ~ C.1 D. 2.
(CHUYEN NGUYEN DU PAK LAK LAN X NAM 2019) Trong khdng gian Oxyz , cho mat

phiang (P):2mx+(m?+1)y+(m?-1)z-10 =0 vadiém A(2;11;-5). Biét rang khi m thay doi,
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ton tai hai mt cau cé dinh tiép xdc véi mat phang (P) va cung di qua A. Tong ban kinh cua 2
mit cau d6 bang:

A. 12.3. B. 122 . C.1043. D. 10v/2.
M (6;0;0) N (0;6;0)

Cau 65: (HSG Bic Ninh) Trong khdng gian véi hé toa do Oxyz , cho ba diém , ,
.0 ) 2 2 _
P(O’O’G). Hai mat cau c6 phuong trinh (S):x* +y 42" ~2x-2y +1=0 va
(S,):X*+y*+2°—8x+2y+2z+1=0 Cét nhau theo dudng tron (C ). Hoi c6 bao nhiéu mat cau
c6 tam thuoc mat phang chira (C) va tiép xtc véi ba duong thang MN, NP, PM .
A1l B. 3. C. V0 sb. D. 4.
X=-2
Cau 66: (Trung-Tam-Thanh-Twong-Nghé-An-Lan-2) Cho hai duong thang d:{y=t (teR),
z2=2+2t
X—3 y—l z-4 . 2 . T roaA RS L
A: R va mat phang (P):x+y-z+2=0.Goi d’, A’ lan luot la hinh chicu
cia d va A Ién mit phang (P). Goi M (a;b;c) 1a giao diém ciia hai duong thang d’ va A’.
Biéu thic a+b.c bang
A4, B.5. C.3. D. 6.

Cau 67: (THPT SO 1 TU NGHIA LAN 2 NAM 2019) Trong khéng gian Oxyz, cho mat cau
(S):x+y?+2°-2y+2z+1=0 va hai diém A(2;0;0), B(3;1;—1). Hai mit phang (P) va (P’)
chira dudng thang AB, tiép xtc véi (S) tai T va T'. H(a;b;c) 1a trung diém doan TT'. Tinh
a+b+2c.

A. a+b+2c:g. B. a+b+2c:—3.
3 3

1 1

C. a+b+20:—5. D. a+b+2c:E.

Cau 68: (THPT Son TAy Ha Noi 2019) Trong khong gian véi hé toa do Oxyz, cho mat cau
(S):(x—1) +(y+1)° +(z-2)°" =9 va diém M(1;3;-1). Biét rang c4c tiép diém ciia c4c tiép
tuyén ké tir M t6i mat cau dé cho ludn thuoc mot dudng tron (C) c6 tam J(a;b;c). Tinh
2a+b+c.

A 3 g, 116 c. p. %2,
25 25 25 25

Cau 69: (Ping Thanh Nam D& 2) Trong khong gian Oxyz, cho hai mat cau (S,),(S,) c6 phuong trinh
lan luot 1a (S,): X% +y? + 22 =25;(S,) 1 X* + Y + (2 —1)* = 4. Mot duong thang d vudng goc véi
vée to U = (L -1 0) tiép xtic véi mat cdu (S,) va cit mat cau (S,) theo mot doan thing co do dai
bang 8. Hoi véc to ndo sau day 1a véc to chi phuwong cua d ?
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Céau 70:

Céu 71:

Cau 72:

Cau 73:

Cau 74:

A U =(3L43). B. U, =(116). C. u, =(110). D. u, =(LL-3).

(GIUA-HK11-2019-NGHIA-HUNG-NAM-BDINH) Trong khong gian v&i hé toa ¢ Oxyz , cho
hai mit phang song song (P) :2X—Yy+2z-1=0, (Q) :2X—y+22+5=0 va diém A(—l;l;l)
nam trong khoang giira hai mat phang nay. Goi (S) 1a mat cau di qua A va tiép xtic voi ca (P)
va (Q). Biét khi (S) thay doi thi tam | clia n6 luén thude dudng tron (C) cb dinh. Dién tich
hinh tron gi6i han boi (C) 1a

A B. 2. c. Bz, p. .
3 9 9 9

(Piang Thanh Nam Dé 3) Trong khong gian Oxyz, xét s6 thuc m e (0;1) va hai mat phang

():2x-y+2z+10=0 va (/i’):i+1 y +%:1. Biét rang, khi m thay d6i-¢6 hai mat cau cb
m 1-m

dinh tiép xtc dong thoi véi ca hai mét phiang (a),(8). Tong ban kinh cua hai mat cau d6 bang

A 6. B. 3. C.9 D.12.
(SO GDPT KIEN GIANG 2019) Trong khong gian Oxyz, cho mat cau (S):

(x=1)%+(y+2)*+(z2-3)*=27. Goi (a) la mjt phang di qua hai diém A(0;0;—4), B(2;0;0)
va cit (S) theo giao tuyén 1a duong tron (C). Xét cac khdi non c6 dinh 1a tam cua (S) va day
la (C). Biét rang khi thé tich cua khdi nén Ié6n nhét thi mat phang (cr) c6 phuong trinh dang
ax+by—-z+d=0.Tinh P=a-b-d.

A P=-4, B. P=8. C. P=0. D. P=4,

(HSG Biac Ninh) Trong khong gian véi hé toa d6 Oxyz, cho mit cau
(8):0x-1f +(y-2f #(2-3f =2 vi dwng thing d:X Y2 I2

A(%o: ¥o: Zo) (X >0) 1a diém nim trén dudng thang d sao cho tir A ké duoc 3 tiép tuyen dén

Goi

mit cau (S) co cac tiép diém B,C,D sao cho ABCD la ti dién déu. Tinh gia tri cia bicu thic

P=X,+Y,+2Z,.
A. P=6. B. P=16. C. P=12. D. P=8.

(CUM TRUONG SOC SON ME LINH HA NOI) Trong khong gian véi hé toa do Oxyz , cho
ba diém P,Q,R lan luot di dong trén ba truc toa do Ox, Oy, Oz ( khéng tring véi goc toa do O
1 1

sao cho + +
) OP? 0Q° OR?

1 . : N : -
=3’ Biét mat phang (PQR) ludn tiep xtic voi mat cau (S)co dinh.

143

Puong thang d thay d6i nhung ludn di qua M (5;7;0] va cét (S)tai hai diém A B phan

biét. Dién tich In nhat cua tam giac AOB 14

A 15, B. 5. C.17. D. V7.
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Cau 75:

Céau 76:

Cau 77:

A x—3: y—1: z2-2
(Ding Thanh Nam D& 10) Trong khong gian OXyz, cho duong thing 1 3 -1
Co6 tit ca bao nhitu gid tri thuc cia m  dé phuong trinh
X+ y?+2° —4x+2my—2(m+1)z+m’ +2m+8=0 la phuong trinh cia mot mat cau (S) sao

cho c6 duy nhat mot mét phang chira A va cét (S) theo giao tuyén Ia mot duong tron cé ban kinh
bang 1.

A. 1l B. 6. C. 7. D. 2.

(SO NAM PINH 2018-2019) Trong khdng gian Oxyz, cho hai mat cau
(S):(x-D*+(y-1)?+(z-2)* =16 va (S,): (x+1)*+(y-2)* +(z+1)* =9 cat nhau theo giao
tuyén 1a mot duong tron voi tam 1a

I(a;b;c). Tinh a+b+c

A.Z. B. —i. C.Q. D. 1.

4 4 3
( Nguyén Tat Thanh Yén Bai) Trong khdng gian voi hé truc toa do Oxyz, cho diém

M(-3;3;-3)  thuoc mat phing («):2x-2y+z+15=0 va mat  cau
(S):(x-2)"+(y—3)"+(z-5)" =100. Duong thing A qua M , nam trén mat phing (a) cét
(S) tai A B sao cho do dai AB I6n nhat. Viét phuong trinh duong thang A .

X+3 y-3 z+3 X+3 y-3 z+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 5 1 8
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PHUONG TRINH MAT CAU

A -LY THUYET CHUNG

1 - Pinh nghia mat cau 7 ’ ‘

Tap hop cac di€ém trong khong gian cach diém O ¢6 dinh mot khoang cach R cho trude la mat cau tam
O va ban kinh R. Kihiéu S(O;R).

Trong khdng gian véi hé truc Oxyz :

- Mt ciu (S) tam I (a,b,c) ban kinh R ¢6 phuong trinh 1a: (x—a)’ +(y—b)’ +(z~c)" =R

- Phuong trinh: x* +y? +z* —2ax—2by—2cz+d =0, véi a>+b®+c¢*—d >0 1a phuong trinh mat cau
tam 1 (a;b;c), ban kinh R =Ja?+b?+c2—d .

2 - Vi tri twong ddi ciia mit phang (P) va mit cau (S)
71 d(1,(P))> R khivachi khi (P) khong cit mat cau (S).

7 d(1,(P))=R khi va chi khi (P) tiép xtc mat cau (S).
7 d(1,(P))<R khivachikhi (P) cit mit cau (S) theo
giao tuyén la dudng tron nam trén mat phang (P) co tam

H va cé ban kinh r =+/R*—d?.

3 - Vi tri twong d6i giira mat cau va dwong thang

a) Cho mit cau S(O;R) va duong thang A. GoiH. la hinh
chiéu cia O 1én A va d =0OH la khoang cach tir O dén A

1 Néu d <R thi A cat mat cau tai 2 diém phan biét (H.3.1)
1 Néu d =R thi A cat mat cau tai 1 diém duy nhat (H.3.2)
[J Néu d >R thi A khéng cat mat cau (H.3.3)

B - CAC DANG TOAN VE PHUONG TRINH MAT CAU

Dgng 1.  Biét truwéc tam | (a;b;c) va ban kinh R : Phuong trinh

S(I;R):(x-a) +(y—b) +(z—c)’ =R?
Dang 2. Tam | va di qua diém A
1 Bankinh R=1A
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] Phuong trinh S(I;R):(X—a)2+(y—b)2+(z—c)2 =R?.
Dang 3. Mgt cdu dwong kinh AB

. X, +X + Z,+12
0 Tam | 1a trung di€m AB: X, = A2 B;ylzyAzyB;z,: A2 B

1 Bankinh R=1A= %

1 Phuong trinh S(1I; R):(x—a)2 +(y—b)2 +(z—c)2 =R?.

Dgng 4. Mt cdu tam 1 (a;b;c) tiép xtic mét phang ()

Aa+Bb+Cc+D|

VA?+B*+C?

1 Phuong trinh S(1I; R):(x—a)2 +(y—b)2 +(z—c)2 =R?.

Dang 5. Mgt cdu ngoai tiép ti dign ABCD (di qua 4 diém A,B,C,D)

(1 Gia st mat cau (S) co dang: x* +y*+2z° —2ax—2by—2cz+d =0 (2)

[] Thé toa d6 cua diém A, B,C,D vao phuong trinh (2) ta duoc 4 phuong trinh

1 Giai hé phuong trinh tim a, b, c,d

[ Viét phuong trinh mat cau.

Dgng 6. Mt cdu di qua A,B,C vatam | e(a): Ax+By+Cz+D=0:
Gid sir mat cau (S) co dang: x* +y® +2° —2ax~2by—2cz+d =0 (2)

7 Bé&nkinh R:d(l;a):|

O
[] Thé toa do cua diém A, B,C vao phuong trinh (2) ta dugc 3 phuong trinh
7 1(a;b;c)e(a)= Aa+Bb+Cc+D=0
1 Giai hé 4 phuong trinh tim a, b, c,d
[ Viét phuong trinh mat cau.
Dgng 7.  Madt cdu(S)di qua hai diém A,B vatam thuge dwong thang d
Céch 1: 7 ’
1 Tham so hoatoa do tam | theo dwong thang d (tham so t)
] Tacd ABe(S) © IA=IB=R < IA*=IB%. Giaipttimra t =toa do |, tinh duoc R
Céch 2:
(1 Viét phuong trinh mt phang trung truc (P) ciia doan thang AB .
Tam mat cau la giao cua mat phang trung truc trén va duong thang d (giai hé tim toa do tam 1)
1 Bankinh R = 1A. Suy ra phuong trinh mat cau can tim.
(Chay: Néeu d = (P) hogc d// (P) thi khdng sir dung duwoc cach 2 nay)
Dgng 8. Matcdu (S) cotam | va tiép xuc véi mat cau (T) cho truec:
(1 Xéc dinhtdm J va bankinh R' ciia mit cau (T)

J

1 St dung diéu kién tiép xtc ciia hai mit cau de tinh ban kinh R ctia mat cau (S).
(Xét hai trudng hop tiép xuc trong va tiép xdc ngoai)

Dgng 9. Mt cdu (S') d@éi xirng Mgt cau (S) qua mét phang (P)

1 Timdiém 1’ d6i xang véitam 1 quamp (P)

1 Viét phuong trinh mat cau (S’) tam 1’ ¢6 ban kinh R’=R..

Dgng 10. Madt cdu (S') déi xirng mgt cau (S) qua dwong thang d

1 Timdiém 1" doi xiing voi tam 1 quamp d (xem cach lam & phan duong thang)

1 Viét phuong trinh mat cau (S’) tdm 1’ ¢6 ban kinh R’=R..
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C - BAI TAP TRAC NGHIEM

Cau l: (PH Vinh Lan 1) Trong khéng gian Oxyz cho M (2;1,4); N(5;0;0); P(3-3;1). Goi I(a;b;c)
la tm mat cau tiép xtc voi mat phang (Oyz) dong thoi di qua cac diém M, N, P. Tim c biét
a+b+c<5
A. 3. B. 2. C. 4. D.1.

Cau2: (PH Vinh Lan 1) Trong khdng gian Oxyz cho A(-2;0;0); B(0;-2;0); C(0;0;-2). D ladiém
khac O sao cho DA, DB, DC déi mot vudng goc. | (a;b;c) la tim mat cau ngoai tiép tu dién
ABCD.Tinh S=a+b+c
A. -4 . B.-1. C. 2. D. -3.

Cau3: (THPT Nghén Lan1) Trong khong gian Oxyz, cho hai diém A(1;0;-1), B(-3;-2;1). Goi
(S) lamat cAu cé tam | thudc mit phing (Oxy), ban kinh 11 va di qua haidiém A, B . Biét
| ¢6 tung d am, phuong trinh mt cau (S) la
A X +y +72°+6y-2=0. B. x> +y?+2°+4y-7=0.
C.X*+y°+2°+4y+7=0. D. x> +y*+2° +6y+2=0.

Cau4: (SO PHU THO LAN 2 NAM 2019) Trong khong gian Oxyz, cho mit cau (S): x* +y*+2° =9
va mat phang (P):4x+2y+4z+7=0. Hai mat ciu c6 ban kinh 1a R va R, chira duong tron
giao tuyén cua (S) va (P) dong thoi cung tiép xtc véi mat phang (Q):3y—4z—-20=0.Téng
R, +R,bing
A% B. 32 C.5. p. &

8 8 8

Cau5: (THPT LUONG THE VINH 2019L AN 3) Cho duong thing d : X— = y—22 _222 4 diém
A(1;2;1). Tim ban kinh ciia mt cau c6 tdm | namtrén d, diqua A vatiép xtic véi mat phang
(P):x-2y+2z+1=0.

A R=2. B.R:‘4. C. R=1. D. R=3. ‘

Cau 6: (Chuyén Phan Bgi Chau Lan2) Trong khéng gian v&i hé toa do Oxyz, cho mat cau
(S):(x=2)"+(y=2)"+(z+1)° =9 va hai diém A(4;31), B(3,1,3); M la diém thay di trén
(S). Goi m, n lagiatri I6n nhat, nho nhat cau biéu thic P = 2MA? — MB?. Xac dinh (m-n).
A. 64. . i B. 60. ) ) C. 66. ) D. 48.

cau7: (CHUYEN NGUYEN QUANG DIEU PONG THAP 2019 LAN 2) Trong khong gian vai hé
toa do Oxyz, cho mat cau (S):(x-1)"+(y-1)"+(z+2) =4 va diém A(L;1;-1). Ba mit
phing thay doi di qua A va d6i mét vudng gdc véi nhau, cat mat cau (S) theo ba giao tuyén la
cac duong tron (C,),(C,),(C,). Tong ba ban kinh cua ba dudng tron (C,), (C,), (C,) la
A. 6. B. 4++/3. C. 3.3. D. 2+2/3.

Caus: (THPT LUONG THE VINH 2019LAN 3) Cho duong thing d : 21— y—22 _272 ik
phuong trinh mat cu tam 1(1;2;-1) cét d tai cic diém A, B sao cho AB =2+/3.

A (x-1) +(y-2) +(z+1)" =25. B. (x-1) +(y—2)" +(z+1)" = 4.
C. (x-1)" +(y-2)"+(z+1)° =9. D. (x-1)"+(y—2)" +(z+1)" =16.
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Cau 9:  (Ping Thanh Nam DPé 12) Trong khong gian Oxyz , cho mat cau x* + y? + z2 =1 cat mat phang
(P):x+2y-2z+1=0 theo giao tuyén la duong tron (C). Mat cau chira duong tron (C) va
qua diém A(1;1;1) c6 tam la diém 1 (a;b;c), giatri a+b+c bing
A. 0,5. B. -1. C. -0,5. D. 1.

Cau10: (NGO SI LIEN BAC GIANG LAN IV NAM 2019) Cho mit cau
(S):x*+y?+z2-2(m+1)x+(2—-m)y+2(m+1)z—6(m+2)=0. Biét rang khi m thay doi
mit cau (S) ludn chira mot duong tron cé dinh. Toa do tam | cua duong tron d6 1a
A 1(52,1). B. I(-1-2;-1). C. 1(L2-1). D. 1(-1-21).

Cau 11: (S& Ninh Binh 2019 lan 2) Trong khong gian Oxyz , cho mat phang (P): x—2y—2z-3=0 va
mit phang (Q):x—2y-2z+6=0. Goi (S) la mot mit cau tiép xtc voi ca hai mat phang. Ban
kinh cua (S)bang.

A. 3. B.g. C.E. D. 9.
2 2

Cau 12: Trong khdng gian véi h¢ truc toa do Oxyz , cho ba diém A(0;2;0),B(-11;4) va C(3;-21).
Mit cau (S) tam1diqua A B,C va do dai Ol =+/5 (biét tim I c6 hoanh do nguyén, O la gc
toa d¢). Ban kinh mat cau (S) 1a
A R=1 B. R=3 C.R=4 D. R=+/5

Cau 13: Trong khdng gian voi hé toa do Oxyz, cho A(1;0;0),B(2;-1;2),C(-L1-3). Viét phuong trinh
mit cau c6 tam thugc truc Oy, diqua A va cit mat phang (ABC) theo mot dudng tron c6 ban
kinh nho nhét.

2 2
A. x2+(y—£] +22:E. B. x*+ y+E +22:E.
2 4 2 4
2 2
C. x2+(y—£] +22=g. D. x*+ y—§ +22:E
2 4 2 4
Cau 14: Trong khdng gian voi hé toa do Oxyz, viét phuong trinh mat cau c6 tam 1(1;2;3) va tiép xdc
. 2
véi duong thang X_yre_ E.
1 -2 2
A (x—1F +(y-2) +(2-3) _233 B. (x—1) +(y—-2)* +(2-3) _2;‘3
222
C. (x—l)2 +(y- ) +(z-3)%* = 93 D. (x—1)2+(y—2)2+(z—3)2:%

Cau 15: Trong khong gian vai hé toa do Oxyz,cho mit cau co phuong trinh
X2+ Yy +2° —4X+2y+62-12=0 va duong thang d :x =5+2t;y =4;z =7 +t. Viét phuong
trinh duong thang A tiép xGc mat cau (S) tai diém M (5;0;1) biét duong thang A tao Véi

, 1
duong thang d mot goc ¢ théa man cosp =—.
g g o1 goc ¢ % Nii
X=5+3t X=5+13t X=5+3t X=5+13t
A A:qy=-5t VvA:qy=5t . B.A:iy=-5 VvA:{y=5t
z=1-t z=1-11t z=1-t z=1+11t
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Céau 16:

Cau 17:

Céau 18:

Céau 19:

Céau 20:

Céau 21:

X=5+3t X =5+13t X=5+3t X =5+13t
C. A:sy=5t VvA:qy=5t . D. A:qy=-5t vA:qy=5t
z=1-t z=1-11t z=1-t z=1-21t
x—1 y+2 z A 4R
Trong khong gian véi hé toa d Oxyz, cho duong thang d : —— > :_—2. Tim toa do diem

M thudc duong thang d sao cho mat cau (S) tdm M tiép xtc véi truc Oz c6 ban kinh bing
2.

A M(z;o;—z)vlvl(ﬁ;—g;gj. B. M(z;o;Z)vm(ﬁﬁ;E].
5 55 555

c.m(zo-2)vm (122, 0. m(40-2)vm(:-2:2]
5 55 5 55

Trong khong gian véi hé toa d Oxyz, cho hai dwong thang A,,A, c6 phuong trinh:

- - -1 2 -3 z+1 _,.;, . s
Xx-2_y-1 2 A X+2_y-3_zt . Viéet phuong trinh mat cau c6 ban kinh nho

Y14 27771 1 4
nhit va tiép xdc véi hai duong thang A, A, ?
A x*+(y-2) +2? =6. B. x24(y=2) -2°=6.
C. x*~(y-2)"+2°=6. D. X’ +(y+2)" +2°=6

Trong khdng gian véi hé toa do Oxyz, cho mat cau (S): x* +y? +2° —2x+4y+2z-3=0.
Viét phuong trinh mat phang (P) chiatruc Ox va cit mat cau (S) theo mot duong tron co
ban kinh bang 3.

A. (P):y-2z=0. B.(P):x-2z=0. ~ C.(P):y+2z=0. D.(P):x+2z=0

. . . x-1 z o .
Trong khéng gian véi hé toa @6 Oxyz, cho duong thang d :T :T = ] va cat mat phang

(P):x+2y+z-6=0 taidiém M. Viét phuong trinh mat cau (S) ¢ tam | thudc duong thang
d vatiép xtc véi mat phang (P) tai diém A, biét dien tich tam giéc IAM bing 3v/3 vatam |
¢6 hoanh d6 am.
A (S):(x+1)° +y*+(z-1)" =6. B. (S):(x+1)° +y*+(z-1)° =36.
C. (S):(x+1)"=y*~(z-1)" =6. D. (S):(x+1) +y*+(z-1)" =6
Trong khéng gian Oxyz cho 3 diém A(-13;-10),B(2;1;,-2),C(1;2;2) va mat cau
(S):x% +y?+2° —2x—4y—62—-67 =0. Viét phuong trinh mat phang (P) di qua qua A, song
song véi BC va tiép xtc voi mat cau (S).(S) cotam 1(1;2;3) va co ban kinh R =9.
A. (P):-2x+2y-2z+28=0 hoac (P):8x+4y+2z-100=0.
B. (P):—2x+2y+2+28=0 hodc (P):8x+4y+z+100=0.
C. (P):—2x+2y—z-28=0 hodc (P):8x+4y+2z+100=0.
D. (P):-2x+2y—-2z+28=0 hoic (P):8x+4y+2z-1000=0

v 2 2 _
Trong khong gian Oxyz, cho mat cau (S):x*+y" +2° ~4x+2y+22-3=0, mat phang
(P):x—y+z+1=0 A(-11,0),B(2;2;1).

va hai diém Viét phuong trinh mat phang (@) song
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Céau 22:

Céau 23:

Céau 24:

song véi AB, vudng goc véi mat phang (P) va cit mat cau (S) theo mot duong tron () co
ban kinh bing ~/3.

a):x—y—-2z+1=0vamp (a):x-y-2z-11=0.

a):x-5y-2z+1=0 vamp (a):x-y-2z-11=0.

c (a):x=by-2z-11=0

A (
B. (a):

(a):x—y=-2z+1=0 vamp
D. (a):x-5y—-2z+1=0 vamp (a):x-5y-2z-11=0

B(0;2;0). Biém C thudc truc Ox sao cho
tam gidc ABC la tam gidc déu, viét phuong trinh mat cau (S) c6 tamO tiép xtc véi ba canh
cua tam giac ABC.

A (S):x*+y*+z=2.

Trong khong gian Oxyz, cho hai diem A(2;0;0),

B. (S):x*+y*+2* =-2.

C.(S):X*+y*+22=+2. D. (S):X*+y*+2°=—2
Trong khong gian vai hé toa d6 Oxyz, cho duong thing d : x—12 = y—21: L BV mat cau
(S):(x+1)"+(y—2)° +(z-1)"=25. Viét phuong trinh duong thing A di qua diém
M (-1,-1-2), cit duong thang d va mit cau (S) tai hai diéem A, B sao cho AB=8.

X =-1+6t X =-1-6t
A Ay=-1+2t. B.A:qy=-1-2t.

z=-2+0t z=-2+0t

X =-1+6t X =—-2+6t
C. A:qy=1+2t . D. A:iy=-3+2t

z2=2-9t z=-2+0t

Trong khéng gian Oxyz, Viét phuong trinh mat cau (S) tiép xtc voi mét phang
(Q):2x+y+2z+1=0 tai M (L-1-1) va tiép xtic mit phang (P):x+2y-2z+8=0

A ( ):(x- ) +y*+(z— 1) =9 5 (c).(x+3) +y2+(z+1)2:9
()i (x#1) +(y+2) +(2+3) = ()i (x+1) +(y+2) +(2+3) =9
c (c) (x— ) +y2+(z—1)2:9 5 (c):(x—3)2+y2+(z—1)2:81
()i (x=1) +(y-2) +(2-3)° =9 ()i (x+1) +(y+2)° +(2+3)° =81
Cau 25: Trong khong gian vai hé toa 46 Oxyz, cho 2 duong thang:
X=t
A XIZ: y;rl: 2_31, A,:Jy=2-tvamatcau(S):x*+y’ +2> -2x+2y—-6z-5=0
- z=1+2t
Viét phuong trinh mat phang () song song véi hai duong thang A,, A, va cat mat cau (S)
theo giao tuyén 1a duong tron (C) ¢ chu vi bang 2 3565ﬂ .
A. Xx-5y-32-4=0; x-5y-3z+10=0
B. x-5y-3z+10=0
C. Xx-5y-3z+3++/511=0; x-5y—-3z2+3-+/511=0
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D. x-5y-3z-4=0
Cau 26: Trong khong gian Oxyz, cho diém A(L,0,—1) va mat phang(P):x+y—-2z-3=0. Mat cau S c6
tam | nam trén mat phang (P), di qua diém A va géc toa do O sao cho chu vi tam giac OIA bang
6+2 . Phuong trinh mat cau S la:
A (x=2)"+(y-2)" +(z-1)" =9 hogc (x+2) +(y-2)" +(z-1)" =0.
) +(y- )2 +(z —1)2 =9 hoic (x+1) z

2 2

B. (x- +( (
C. (x- 2) +(y+2) +(z-1) =9 hoac(x- 2) +(y- 2)2+(z+1)2:9
D. (x=2)" +(y-2)"+(z-1)" =9 hoge (x+1)" +(y-2) +(z+2)" =9
Cau 27: Cho diém 1(L7;5)va dusng thing d :XT_lzy—_f:%. Phuong trinh mét ciu c6 tam | va cét
duong thang d tai hai diém A, B sao cho tam giéc dién tich tam giac IAB bang 2+/6015 Ia:
A. (x=1) +(y-7)"+(z-5)" = 2018, B. (x—=1)’+(y~7)"+(z~5)" =2017.
C. (x-1) +(y-7)" +(z-5)" = 2016. D. (x-1)" +(y-7)" +(z-5)" = 2019.
X=-1+t
Cau 28: Cho diém 1(0;0;3)va duong thang d:{y=2t . Phuong trinh mat cau (S) c6 tam | va cat
z=2+t
duong thang d tai hai diém A, B sao cho tam giac IAB vudng la:
A Xty +(z- 3) 2 B. x2+y2+(z—3)2:%
2 4
Cx+y+(23) =3 Dx+y+(23):§

Cau 29: Cho diém A(2;51) va mat phang (P):6x+3y—2z+24=0, H la hinh chiéu vudng goc cia A
trén mat phang (P). Phuong trinh mat cau (S) c6 dién tich 784z va tiép xtc véi mat phang
(P) tai H, sao cho diém A nam trong mat cau la:

A. (x—8) +(y=8) +(z+1)" =196. B. (x+8)" +(y+8)" +(z-1) =196.
C. (x+16)° +(y+4) +(z-7)" =196. D. (x-16)" +(y—4) +(z+7)" =19.
x=1
Cau 30: Trong khong gian véi hé toa do Oxyz, cho ba duong thang d,:{y=1teR;
z=t
X=2
] Coo.x=1y z-1 _ . TS U S \
d,:< y=u ,uel; A.T:I:T. Viet phuong trinh mat cau tiep xuc véi ca d,,d, va
z=1+u
c6 tam thudc dudng thang A?
2 2 2
1 1 1 5)

A. (x=1)" +y?+(z-1)" =1. B. (x——] +( +—] +(z——] ==,
(x=1)"+y* +(z-1) 2 y*3 2) 2
(Sl o () 2

C.|X==|+HYy—=| +Hz2—=| ==. D.|X—=|+|Yy—=|+Z2—=| =—.

2 2 2 2 4 4 4 16
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Céau 31:

Céau 32:

Céau 33:

Céau 34:

Céau 35:

Céau 36:

Céau 37:

Céau 38:

Céau 39:

X=2-1
Cho mat cau (S):x* +y? +2° —2x+4z+1=0 vaduong thang d:{ y=t .Timm dé d cit
Z=m+t

(S) tai hai diém phan biét A,B sao cho cac mat phang tiép dién cua (S) tai A vatai B vudng

goc vai nhau.
A. m=-1hoac m=-4 B. m=0 hoac m=-4
C. m=-1hoac m=0 D.Ca A B,C déu sai

Trong khong gian Oxyz, cho mat cau (S):x*+y®+2z>+4x—6y+m=0 va dudng thiang
(d):%: yT_l - ZTH Tim m dé (d) cit (S) tai hai diém M, N sao cho do dai MN bng 8.

A. m=-24 B.m=8 C. m=16 D. m=-12

Cho duong thang d 1 giao tuyén coa hai mat phang  (B):Xx+2y—2z-4=0
(o) :2Xx -2y —z+1=0, va mit cau S ¢6 phuong trinh X* +y’ +2° +4x—6y+m=0. Tim
m dé duong thang d cat mat cau (S) tai hai diém phan biét A, B sao cho AB = 8.

A. -9 B.-12 C.5 D.2

Trong khong gian véi hé truc toa d6 Oxyz, cho A(L;0;2), B(3;14),C(3;,—2;1). Tim toa d6 diém S,

311

biét SA vudng goc véi (ABC), mat cau ngoai tiép ti dién S.ABC cd béan kinh bang vasco

cao do am.

A. S(-4;-6;4). B. S(3;4;0). C. S(2,2;). D. S(4;6;-4).

Trong khong gian véi hé toa do Oxyz , cho diem A(0;0;4), diém M nam trén mat phang (Oxy)
va M #0. Goi D la hinh chiéu vudng goccua O 1én AM va E Ia trung diém cia OM . Biét
duong thang DE lubn tiép xdc vai mot mat cau ¢o dinh. Tinh ban kinh mit cau do.

A R=2. B. R=1. C.R=4. D. R=+2.

Trong khong gian toa dd Oxyz cho diém A(0;1;1), B(1;0;—3), C(~1 —2;-3) va mit ciu (S) c6 phuong

trinh: X% + y? + 2% —2x+ 2z =2 =0.Tim toa d6 diém D trén mat ciu (S) sao cho tir dien ABCD ¢ thé

tich lon nhat.
A. D Z;—ﬂ;—1 B. D _—1; ;_—5 C.D Z;ﬂ;1 D. D Z;—ﬂ;1

3 3 333 3 33
x-1 Z+3

3.3 3
Trong khong gian véi hé toa do Oxyz , cho duong thang d : . =%=—1 va mat cau (S)

w|bd

tam I o phuong trinh (S):(x—1)"+(y—-2)"+(z+1)" =18. Duong thing d cit (S) tai hai
diém A,B'. Tinh dién tich tam giac 1AB.

Trong khong gian Oxyz , cho diém M (%;@;0] vamat cau (S): x*+y? +z° =8. Duong thang
d thay doi, di qua diem M, cat mat cau (S) tai hai diém phan biét. Tinh dién tich l6n nhat S
cua tam giac OAB.

A S=A7. B.S=4. C.S=2J7. D.S=2V2.

Trong khdng gian véi hé toa do Oxyz, cho diém A(2;11,-5) va mit phang
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Cau 40:

Cau 41:

Céau 42:

Céau 43:

Céau 44:

Céau 45:

Cau 46:

(P):2mx+(m? +1)y+(m* -1)z—10=0. Biét rang khi m thay doi, ton tai hai mat cau cd dinh
tiép xdc véi mt phang (P) va cung di qua A. Tim tong ban kinh cta hai mét cau do.

A 242 B. 5V2. C. 742. D. 124/2.

Cho hinh chép SABC c6 déy la tam gidc déu canh bing 6cm va SA=SB = SC = 4+/3(cm) .Goi
D la diém dbi xtng cia B qua  C. Khi d6 ban kinh mit cau ngoai tiép hinh chop SABD bang?

A. 5cm B. 3v/2cm C. +/26¢cm D. +/37cm
. . . -2 . 5
Trong khéng gian véi hé toa d6 Oxyz, cho duong thang d :XT:llzi va mat cau

(S):(x—1)2+(y—2)2+(z—1)2 =2. Hai mat phang (P) va(Q)chta d va tiép xdc véi (S).
Goi M, N Ilatiép diém. Tinh d6 dai doan thang MN.

A. 242. B. 4. C. /6. D. 4.

3
Trong khdng gian voi hé toa do Oxyz, cho diem A(a;0;0), B(0;b;0), C(0;0;c), trong d6
a>0 b>0 ¢c>0 vj l+%+§:7. Biét mat phing (ABC) tiép xic véi mat ciu
a c
(S):(x=1)" +(y—2)"+(z-3) :g. Thé tich cuia khdi t dien OABC |3
2 1 3

A —. B. —. C. - D. E
9 6 8 6

Trong khdng gian véi hé toa do Oxyz , xét cac diém A(0;0;1), B(m;0;0),C(0;n;0) va
D(L11), véi m>0,n>0 va m+n=1. Biét rang khi m,n thay doi, ton tai mot mat cau co
dinh tiép xdc véi mat phang (ABC) va diqua D. Tinh ban kinh R ctia mat cau do.

V2 3 V3

A. R=1. B.R=—. C. R=—=. D.R=—.
2 2 2

(THPT-Chuyén-Son-La-Lan-1-2018-2019-Thi-thang-4)Trong khéng gian Oxyz, cho hai
diém A(-1;0;0) va B(2;3;4). Goi (P) la mat phang chira duong tron giao tuyén cua hai mat
cau (Sl):(x—l)2 +(y+1)2 +2°=4 va (S,): x> +y*+2°+2y-2=0. Xét M, N 1a hai diém
bat ky thuoc mat phang (P) sao cho MN =1. Gia tri nhé nhéat cia AM + BN bing

A. 5. B. 3. C. 6. D. 4. ’

Trong khong gian vai hé truc toa do Oxyz, goi a; ;¥ la ba géc tao bai tia Ot bat ki véi 3 tia
Ox;Oy;Oz vamat cau (S): (x—cosw)2 +(y—cosﬁ)2 +(z —cos;/)2 =4. Biét (S) luon
tiép xdc véi hai mat cau co dinh ¢6 ban kinh R;R,. Tinh T =R +R,.

A. T =8. B.T=4. C.T=11. D.T=09.

Trong khéng gian véi hé toa do Oxyz , cho hai diem A(-12;0),B(2;-3;2).Goi (S)la mat cau
duong kinh AB va Ax I tiép tuyén ctia (S ) tai A; By Ia tiép tuyén cua(S)tai Bva Ax L By. Hai
diem M, N lan luot di dong trén Ax,By sao cho MN Ia tiép tuyén cua (S). Tinh AM.BN.

A. AN.BM :%. B. AN.BM =48. C. AN.BM =109. D. AN.BM =24.
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Cau 47:

Cau 48:

Cau 49:

Céau 50:

Céu 51:

Céau 52:

Céau 53:

(Ping Thanh Nam Dé 17) Trong khdng gian Oxyz , cho mat cau (S):x*+y?+(z—-3)*=8 va
hai diem A(4;4;3), B(L11) Tap hop tat ca cac diém M thuc (S) sao cho MA=2MB la mot
duong tron (C). Ban kinh cua (C) béang

A 7. B. /6. C. 2V2. D. v/3.

(Kim Lién) Trong khdng gian Oxyz , cho mit cau (S): x* +y? + 2% +2x -4y - 2z +g =0 va hai

diém A(0;2;0), B(2;-6,-2). Piém M (a;b;c) thugc (S) thoa mén tich MAMB c6 gia tri nho
nhat. Téng a+b+cbang

A -1 B.1 ‘ C.3 D. 2

(CHUYEN SU PHAM HA NOQI LAN 4 NAM 2019) Trong khdng gian toa d Oxyz , cho hai

diem A(0;0), B(5;6;0) va M la diém thay doi trén mat cau (S): x> +y® +z* =1. Tap hop cac
diem M trén mat cau (S) thoa man 3MA? + MB? =48 c6 bao nhiéu phan tu?
A. 0. B. 1. C. 2. D. 3.

2
(Sé Phti Tho) Trong khdng gian Oxyz , cho mat cau (S): (x+2)*+ (y—1)° +(z+\/§) =9 va
hai diém A(—Z;O;—Z\/E), B(—4;—4;0). Biét rang tap hop cée diém M thuoc (S) sao cho

MA? + MO.MB =16 [a mot dudng tron. Ban kinh cia duang tron dé bing

A 3. B. 2. C. 2. D. 5.

(CUM TRAN KIM HUNG - HUNG YEN NAM 2019) Trong khdng gian voi hé truc toa
do Oxyz cho mat phing (P):2x—y—2z—2=0 va mat phing (Q):2x—y—2z+10=0 song
song véi nhau. Biét A (1;2;1) la diem nam giira hai mét phing (P) va (Q). Goi (S) la mit cau
qua A Vatiép xtic véi cd hai mit phang (P) va (Q). Biét rang khi (S) thay doi thi tm ciia n6
lubn nam trén mot duong tron. Tinh ban kinh r cia duong trdn d6

a2 22 V5
3

A r=—. B.r C.r=——. D.r:&.
3 3 3

(Chuyén  Vinh ~ Lan~ 2) Trong khong gian  Oxyz,cho  mat  cau
(S):(x—2)" +(y=4)" +(z—6) =24 va diém A(—2;0;—2). Tur A ke céc tiép tuyén dén (S)
Véi cac tiép diém thude duong tron (w). Tirdiém M di dong nim ngoai (S) va nim trong mt
phang chira (w), ké cac tiép tuyén dén (S) voi cac tiép diém thuoe duong tron (w’). Biét khi
(w) va (w') co cuing ban kinh thi M luén thudc mat dudng tron cb dinh. Tinh ban kinh r cua
duong tron do.

A r=6v2 . B. r=310 . C.r=3J5. D. r=3v2 .

(Chuyén Vinh Lan 2) Trong khdng gian cho hinh cau (S) c6 tim O, ban kinh R. Mot diém
S cb dinh nam ngoai hinh cau sao cho SO =kR(k >1). Tir S keé céc tiép tuyén dén mat cau
V& céc tiép diém thuge duong tron (C, ). Trén mat phang (P) chaa duong tron (C,) ta lay mot
diém E thay d6i nam ngoai mat cau (S). Tir E ta ké cAc tiép tuyén dén mat cau voi céc tiép
diém thuoc duong tron (C, ). Biét ring hai duong tron (C,) va (C,) ludn c6 cing ban kinh. Hoi
khi d6 diém E di chuyén trén mot duong tron c6 ban kinh R’ bang bao nhiéu?
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Cau 54:

Cau 55:

Cau 56:

Cau 57:

4 4
A. R = k _1.R. B.R = k"1
k 2k
4 2
C.R = kk+1.R . D. R = “kk_l.R .

(Chuyén Vinh Lan 2) Trong khdng gian cho mat cau (S) ¢6 phuong trinh x> +y* 4+ 2° =1.
Tur diém A(2019;0;0) ta ké céc tiép tuyén dén (S) véi cac tiép diem thude duong tron (w). Tir
diém M di dong nam ngoai (S) va ndm trong mit phang chira (w), ké cac tiép tuyén dén (S)
Vi cac tiép diém thuoc duong tron (w’). Biét khi (w) va (w’) 6 ciing ban kinh thi M ludn
thugc mot duong tron ¢o dinh. Tinh chiéu dai quang duong | khi M di chuyén dang 2019 vong
theo cung mot chiéu trén duong tron do.

4
A |- 2:V2019° -1 B. | = 20197 .
2019

C. 1=8152722r . D. | = 4076361 .
(Chuyén Thai Nguyén) Trong khong gian Oxyz, mit cau (S) di qua diém A(2;-2;5) va tiép
x{c véi ba mat phang (P):x=1,(Q):y=-1va (R):z=1 c6 ban kinh bang

A. 3. B. 1. C. 24/3. D. 343.

(Van Giang Hung Yén) Trong khong gian véi hé toa d6 Oxyz, cho A(10;2), B(3;1,4),
C(3;-2;1). Tim toa do diém S, biét SA vubng goc véi (ABC), mat cau ngoai tiép tir dién

311

S.ABC c0 ban kinh bang va S ¢6 cao do am.

A. S(4;6,-4). B. S(4;,-6;-4). C. S(-4,6;-4). D. S(-4;-6;—-4).
(Chuyén Huwng Yén Lan 3) Trong khéng gian Oxyz, cho mat cau

(S):(x-1)"+(y-2)" +(2-3)° =25 va M(4; 6; 3). Qua M ké céc tia Mx, My, Mz d6i mot
vudng goc vai nhau va cat mat cau tai cac diém tha hai twong Gng 1a A, B, C. Biét mat phang
(ABC) ludn di qua mot diémcé dinh H (a;b;c). Tinh a+3b-c.

A 9. B. 14. C. 11. D. 20.
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GTLN, GTNN TRONG HINH HQC TQA PQ OXYZ

A- LY THUYET CHUNG

Dé tim cuc tri trong khong gian chung ta thudng str dung hai cach 1am:

Cach 1: Str dung phuong phép hinh hoc

Cach 2: Sir dung phuong phap dai so.

Bai toan 1: Trong khong gian Oxyz, cho cac diém A(X,; Y.; Z,),B(Xs; Ys: Zg) VA Mit phang

(P): ax+by+cz+d =0. Timdiém M e (P) sao cho

1. MA+MB nho nhét.

2. IMA—MB| I6n nhat v6i d(A, (P)) = d(B, (P)).

Phwong phap: ) i i

e Xét vi tri trong d6i cua cac di€ém A, B S0 v&i mat phang (P).

o Néu (ax, +by, +cz, +d)(ax, +by, + ¢z, +d) >0 thihai diém A, B cung phia voi mét phing (P).

e Néu (ax, +by, +cz, +d)(ax, + by, +cz, +d) <0 thi hai diém A, B nam khac phia v6i mat phang

(P). ’

1. MA+MB nho nhat. 7

e Truong hop 1: Haidiém A, B & khac phia so voi mat phang (P).

Vi A, B & khéc phia so v6i mat phang (P) nén MA+MB nho nhét bang AB khi va chi khi

M = (P) N AB.

e Trudng hop 2: Haidiém A, B & clng phia so voi mit phang (P).

Goi A' dbi xtmg véi A qua mat phang (P), khidé A' va B & khac phia (P) va MA= MA’ nén

MA+MB =MA'+MB > A'B.

Viy MA+MB nho nhit bang A'B khi M = A'B~ (P).

2. [IMA—MB| I6n nht.

e Trudng hop 1: Haidiém A, B & clng phia so voi mit phang (P).

Vi A,B & cling phia so véi mét phang (P) nén [MA—MB]| lén nhat bang AB khi va chikhi M = (P) n AB.

e Truong hop 2: Haidiém A,B & khac phia so v6i mat phang (P).

Goi A' ddiximg v6i A quamit phang (P), khido A' va B ¢ cing phia (P) va

MA = MA' nén |[MA-MB| =|MA'—MB|< A'B.

Vay [MA—MB| 16n nhat bing A'B khi M = A'B ~ (P).

Bai toan 2: Lap phuong trinh mit phang (P) biét

1. (P) di qua duong thing A va khoang cach tir Ag A dén (P) I6n nhat

2. (P) diqua A vatao véi mit phang (Q) mot goc nhod nhat

3. (P) diqua A vatao v&i duong thang d mot goc 16n nhét.

Phwong phap: )

Cach 1: Dung phuong phap dai s6

- a>9 =1 byl =2 C21 va A(%; ¥o; Zo)

Khi d6 phuong trinh (P) c6 dang: A(X—x)+B(y-Yy,)+C(z-2)=0
bB +cC

1. Gia sir duong thang A:

Trong d6 Aa+Bb+Cc=0= A=- (a=0) (D)
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_ |A(X0 B Xl) + B(yo B yl) +C(Zo - 21)|

Khi dé d(A,(P)) = @)
JA?+B?+C?
Thay (1) vao (2) va dt t :%, ta duoc d(A,(P)) =T ()
mt? +nt+ p

Trong do f(t)= -, khao sat ham f (t) tatim dugc max f (t) . Tir d6 suy ra dugc su biéu

m't>+n't+p

dién caa A,B qua C rdicho C gia tri bat ki ta tim duoc A, B.

2. va 3. lam tuong tu

Cach 2: Dung hinh hoc ’

1. Goi K,H lan Iuot 1a hinh chiéu ciia A 1én A va (P), khi d6 ta co:

d(A (P)) = AH < AK, ma AK khong ddi. Do d6 d(A, (P)) l6n nhit < H =K

Hay (P) la mat phing di qua K, nhan AK lam VTPT.

2.Neu AL Q)= (m) =90° nén ta xét A va (Q) khdng vudng goc véi nhau.

e Goi B 1a mot diém nao d6 thudc A, dung duong thing qua B va vudng goc véi (Q) . Liy diém C cd

dinh trén duong thang d6. Ha CH L (P), CK L d. Gdc giita mat phang (P) va mat phang (Q) la BCH.
_—  BH _BK

Tacd sinBCH =——>—.
BC BC

Ma % khong di, nén BCH nho nhit khi H = K.
e Mit phang (P) can tim I mat phang chita A va vudng goc véi mit phang (BCK). Suy ra
n, = [Q, [u,, @ﬂ la VTPT cia (P).

3. Goi M 1a mot diém nao d6 thudc A, dung dudng thang d' qua M va song song véi d . Liy diém A
cb dinh trén duong thang d6. Ha AH L (P), AK L d. GAc giita mat phang (P) va duong thang d' 1A

AMH . Tacd cos AMH :ﬂzm

AM T AM-
N KM n 2. Yy VIR X .
Ma M khong doi, nen AMH. lén nhat khi H =K.

o Mit phang (P) can tim Ia mat phang chita A va vudng goc véi mét phang (d ', A). Suyra
n = [Q, U, Eﬂ la VTPT ciia (P).
B — BAl TAP. TRAC NGHIEM

DANG 1: MIN, MAX VOI MAT PHANG CHAN
Cau 1: Trong khdng gian véi hé toa d Oxyz, cho diém M (1;2;1). Mat phing (P) thay doidiqua M lan
luot cat cac tia Ox,0y,0z tai A B,C khac O. Tinh gia tri nho nhat cua thé tich khi tir dién

OABC.
A. 54 B. 6. C.o. D. 18.

Cau 2: Trong hé truc toa d6 Oxyz cho 3 diém A(a;0;0),B(0;b;0),C(0;0;c) véi a,b,c>0.Gia s a,b,c
thay d6i nhung théa man a? +b? +c? = k? khong doi. Dién tich tam giac ABC dat gié tri I6n nhat

bang
2 2
A K V3 B. X E C. k%3 D. k?
2 6
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Cau 3: Trong khong gian véi hé toa dd Oxyz, phuong trinh mat phang (P) di qua diém M(9;1;1) , cat cac
tia Ox,0y,Oz tai A, B,C sao cho thé tich ta dien OABC ¢ gia tri nho nhat la
A. X Y 24 B. X Y, 2 C. XYz D. X Y 2o
Cau 4: Trong khéng gian vai hé toa dd Oxyz, cho hinh hop chix nhat ABCD.A'B'C'D’ c¢6 diém A triing véi
goc toa do, B(a;0;0), D(0;a;0), A’'(0;0;b) vai (a>0,b>0).GoiM la trung diém cua canh CC’
. Gia sir a+b =4, hdy tim gia tri I6n nhat caa thé tich khdi ta dien A'BDM ?
64

A._maxVveo =% B. maxV, g =1
64 27
C. maxVyeo = T D. maxVywveo Y]

DANG 2: MIN, MAX VOI PHUONG TRINH MAT THANG

Caul: (Thi X&Quing Tri) Trong khong gian Oxyz , cho ba diem A(0;1;2), B(1;1;1), C(2;-2;3)
va mit phang (P):x—y+z+3=0. Goi M(a;b;c) la diem thuoc mat phiang (P) théa man
MA+MB +MC| dat gia tri nho nhat. Gid tri ciia a+ 2b+3c bing
A 7. B. 5. C. 3. D. 2.

Cau2: ( Chuyén Lam Son Lan 2) Trong hé truc Oxyz, cho diém A(-13;5), B(2;6;-1),
C(-4;-12;5) va mit phang (P):x+2y—2z-5=0. Goi M la dicm di dong trén (P). Gia trj
nhé nhét caa biu thic S :\NTA+W+W\ la

A. 42. B. 14. C. 14+/3. p. 14

Cau3: (THPT-Ngb-Quyén-Hai-Phong-Lan-2-2018-2019-Thi-24-3-2019) TrongJEhéng gian Oxyz,
cho ba diém A(l;1;1), B(-1;2:;0),C(3;-1;2) va M 1a diém thuoc mat phang
(a):2x—y+2z+7=0. Tinh gié tri nhé nhét cua P:‘3W+SW—7M—C‘.

A . P. =20, B.P. =5, C.P, =25. D. P, =27.

Cau4: (KENH TRUYEN HINH GIAO DUC QUOC GIA VTV7 -2019) Trong khong gian Oxyz,
chobadiém A(-1;2;2), B(3;-1;-2), C(-4;0;3). Timtoadd diém | trén mit phang (Oxz)
sao cho biéu thic \ﬁ—zﬁ +5ﬁ‘ dat gi tri nho nhét.

A. I(—E;O;Ej. B. |(—2—7;0;§j. C. I(3—7;0;—§j. D. |(§;o;—gj.
4 4 4 4 4 4 4 4
Cau5: (SO QUANG BINH NAM 2019) Trong khong gian Oxyz, cho A(0;1;1), B(2;-1;1),
C(4:;1;1) va

(P):x+y+z-6=0. Xét diém M (a;b;c) thugc mp(P) sao cho ‘W+ZW+WC‘ dat gia

tri nho nhét. Gia tri cuia 2a+4b+c bang:
A. 6. B.12. C. 7. D5.
Cau 6: Trong khong gian véi hé toa do Oxyz, cho hai diém A(30;2); B(0;-1,2) va mat phang

(P):x+2y-2z+12=0. Timtoa do diém M thudc (P) sao cho MA+MB nhé nhat?
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A M (229). B. M (_3;—§;§].
11 11 11
C. M (Z;Z;ﬂj. D. M (—g;—g;gj.
6 6 4 5 5 5

Cau7:  Cho hai diem A(-13,-2);B(-9,4,9) va mat phang (P):2x—y+z+1=0. Biém M thuoc (P).

Tinh GTNN cia AM +BM.
V7274 ++/31434 2004 ++/726
A, B ++204 B. 5 C. 3 p. 326

Cau8:  (ChuyénHa Long lan 2-2019) Cho A(4;5;6);B(L12), M la mot diém di dong trén mét phang

(P):2x+y+2z+1=0.
Khi d6 [MA—MB| nhan gia tri I6n nhét la?
A TT. B. V41. C.7. D. \/85.

Cau 9:  Trong khdng gian véi hé truc toa do Oxyz, cho mat phang (P) c6 phuong trinh 2x—y+2z+1=0
va hai diém M (3;,0),N(-9;4;9). Timdiém I (a&;b;c) thuoc mat phing (P) sao cho |IM — IN]|
dat gia tri lon nhat. Biét a,b,c thoa man diéu kién:

A. a+b+c=21 B.a+b+c=14 C.a+b+c=5 D. a+b+c=19.

Cau10: (PH Vinh Lan 1) Trong khong gian Oxyz, cho A(L10),B(3;-14) va mit phang
(ar):x—y+z+1=0. Timtoa do diém M e(a)sao cho |MA— MB| dat gia trj I6n nhét.

A. M(13-1). B. M E;E;—i . M 1;g;—g . D. M(0;2;1).
4 4 2 33 3

Cau 11: (CUM TRAN KIM HUNG - HUNG YEN NAM 2019) Trong khong gian véi hé truc toa do
(Oxyz) cho ba diém A(1;0;3); B(—3;13); C(1;5;1). Goi M(X,;Y,;Z,) thuoc mit phang toa do
(Oxy) sa0 cho biéu thie T = 2‘Wx‘ +‘W§+W‘ ¢6 gid tri nho nhat. Khi d6 tinh gia tri X, — Y,
?

8 8
A Xo_yo:_g' B. Xo_yo:g' C. X,—Y,=—-2. D. X, —Y, =2.

Cau 12: (Hinh Oxyz) Cho A(-1,3;5),B(2;6;-1),C(-4;-12;5) va diém (P):x+2y-2z-5=0. Goi
M la diém thuoc (P) sao cho biéu thuc'S {W—4WHW+W+W§‘ dat gia tri nho nhét.
Tim hoanh d¢ diém M.

A. Xy =3 B. xy =-1 C. xy =1 D. x,, =3

Cau 13: Trong khong gian véi hé toa do Oxyz, cho hai diém A(2;1-1), B(0;3;1) va mat phang
(P):x+y-z+3=0.Timtoado dicm M thudc (P) sao cho ‘ZW—W‘ c6 gia tri nho nhat.
A. M (-4;-1,0). B. M (-1-4;0). C. M(410). D. M (1-4;0).

Cau 14: (Pé thi HK2 Lép 12-Chuyén Nguyén Du- Pik Lik) Trong khdng gian Oxyz , cho hai diém
A(2;0;1), B(-2;8;3) va diém M (a;b;c) di dong trén mat phang (Oxy). Khi MA+MB dat
gia tri nho nhat thi gia tri a+ b+ 3c bang
A. 2. B. 3. C.5. D. 4.
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Céau 15:

Céau 16:

Cau 17:

Céau 18:

Céau 19:

Céau 20:

Céau 21:

Céau 22:

(HKI1I Kim Lién 2017-2018) Trong khong gian voi hé truc toa do Oxyz, Cho hai diém
A(-3;5-5),B(5; —3;7)|vé mit phang (P):x+y+z=0. Tim toa d6 diém M trén mt phang
(P) sao cho MA? —2MB? l¢n nhét.

A. M(-211). B. M (2,-11). C. M (6;-18;12). D. M (-6;18;12).
Trong khdng gian véi h¢ truc toa do Oxyz, cho hai diém A(L2;2),B(54;4) va mat phang
(P):2x+y-z+6=0. Toa do diém M nam trén (P) saocho MA? + MB? nho nhat a:

A (-132) B. (2;1-12) C. (-L;1;5) D. (1;-1,7)

Trong khdng gian toa d6 Oxyz, cho mat phang (P):2x—y+z+1=0,A(8,-7;4),B(-12;-2).
Tim toa do diém M thuoc mat phang (P) sao cho MA? +2MB? nho nhat.

A. M (0;0;-1). B. M (0;0;1). C. M(3,0;1). D. M(0;10)

(Chuyén Ly Tw Trong Céan Tho) Trong khdng gian Oxyz, cho hai diém A(2;-2;4),
B(-3;3;—1) va mit phang (P);2x -y +2z-8=0. Xét Mla diém thay doi thuoc (P), gia tri nho
nhat cia 2MA? + 3MB? bang

A. 145, B. 108. C. 105. D. 135.
(GIUA-HKI11-2019-NGHIA-HUNG-NAM-DINH) Trong khong gian véi hé truc toa do Oxyz
, cho tam gidc ABC véi A(2;1;3), B(l;_l;z), C(3 _6;1). Diém M (xy:2) thudc mat phang
(0¥2) 540 cho MA? + MB? +MC? dat gié tri nho nhat. Tinh giA tri bidu thiic P = X-+y+7.

A. P=0. B.P=2. C. P=6. D. P=-2.

rong khong gian voi hé toa do Oxyz cho ba diem A(101L1),B(1;2;1),C(4;1;,-2) va mat phing
(P):x+y+z=0.Timtrén (P) diém M sao cho MA? + MB? + MC? dat gia tri nho nhat. Khi d6
M c6 toa do

A. M (31-1) B. M (311) C. M(32-1) D. M (30;-1)

(Cam Giang) Trong khong gian Oxyz , cho badiém A(-10;-5;8), B(2;1;-1), C(2;3;0) va mat
phang (P):x+2y-2z-9=0. Xét M la diém thay doi trén (P) sao cho MA® + 2MB? +3MC”

dat gia tri nho nhat. Tinh- MA? + 2MB? +3MC?.
A. 54 B. 282 C. 256 D. 328

(Sé& Ninh Binh 2019 lan 2) Trong khdng gian Oxyz, cho cac diem A(L4;5), B(0;3;1),
C(2;-10) va mat phang (P):3x—3y-2z-15=0. Goi M (a;b;c) la diém thudc mat phang
(P) sao cho tong cac binh phuong khoang cach tir M dén A, B, C nho nhat. Tinh a+b+c.

A. 5. B. -5. C. 3. D. -3.

Cau 23: (THPT-Nguyén-Cong-Tri-Ha-Tinh-1an-1-2018-2019-Thi-thang-3) Trong khdng gian Oxyz
, cho mit phang (P):3x+y—2z+5=0 va hai diém A(1;0;2), B(2;-1;4). Tap hop céc diém
M ndm trén mt phang (P) sao cho tam giac MAB c6 dién tich nho nhat.
A {x—?y—4z+7:0. 5 {x—?y—4z+14:0.
3X—-y+z-5=0 3X+y—-2z+5=0
{x—?y—4z+7:0 b {x—?y—4z+5=0
3X+y-z+5=0 - 3X+y—-z+5=0
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Céau 24:

Céau 25:

Céau 26:

Cau 27:

Céau 28:

Céau 29:

Céau 30:

Céau 31:

(Ba DPinh Lan2) Trong khong gian véi hé toa 46 Oxyz, cho mat phang (P):x—2y+2z-3=0
va mit cu (S):x*+y?*+2° +2x—4y-2z+5=0. Gia st M e(P) vad N (S) sao cho MN
cing phuong véi vecto U =(10;1) va khoang cach gita M va N 16n nhat. Tinh MN.

A-MN=3.  B.MN=1+2J/2. C. MN=3/2. D. MN =14.
(KENH TRUYEN HINH GIAO DUC QUOC GIA VTV7 -2019) Trong khong gian véi hé

toa do OXyz, cho hai diem A(-1;3;4), B(3;1;0). Goi M la diém trén mit phang (Oxz) sao
cho tong khoang cachtr M dén A va B la ngin nhat. Tim hoanh do x, ciia diém M .

A X, =4. B. x,=3. C. X, =2. D. x, =1.
(KY-NANG-GIAI-TOAN-HUONG-PEN-THPT-QG) Trong khdng gian véi hé toa do Oxyz
, cho diém A(3-2,4) va mat phang

(P):(m2+2m)x—(m2+4m —1)y+2(3m ~1)z+m®+1=0. Tim gid tri I6n nhat cua khoang
cach tir A dén mit phang (P).
A.5. B. v/29. C. J/33. D. J21.
(PH Vinh Lan 1) Trong khong gian Oxyz, cho hai diém A(L2;3), B(4;4;5). Gia sit M Ia
diém thay d6i trong mat phang (P):2x+2y+2z+2019 =0. Tim gi4 tri Ion nhét caa biéu thic
P=|AM —BM|.
A 17 . B. V77 . C. 72 -3. D. \/82-5.
(PH Vinh Lan 1) Cho mat phang (e ):x—y+2z-1=0 va haidiém A(0;-11),B(LL-2). Biét
M e () sao cho MA+MB dat gid tri nho nhat. Khi d6, hoanh do x,, cia diém M la

1 2

A. Xu :g. B. XM:—l. C. XM:—Z. D. Xu :7.

(Phan DPinh Tung Ha Tinh) Trong khong gian Oxyz, cho diém M (1,2;3). Mt phing

(P):x+Ay+Bz+C =0 chtra truc Oz va cich diém M mét khoang lén nhat, khi dé tong

A+B+C bing

A. 6. B. -3. C. 3. D. 2.

(GIUA-HKI11-2019-NGHIA-HUNG-NAM-DINH) Trong khong gian véi hé toa do Oxyz , cho

diém A(a;b;c) véia, b, ¢ Ia céc s thuc duong théa man 5(a’ +b’ +c*) =9(ab+ 2bc +ca)
a

va Q= = cé gia trilon nhat. Goi M, N, P lan luot la hinh chiéu vudng goc
2 2 3
b*+c” (a+b+c)

ciia A I8n cac tia Ox, Oy, Oz. Phuong trinh mat phang (MNP) Ia

A. Xx+4y+4z-12=0. B. 3x+12y+12z-1=0.
C. x+4y+4z=0. D. 3x+12y+12z+1=0.
(Tran Pai Nghia) Trong khéng gian véi hé truc toa do Oxyz, cho M(1;2;1). Viét phuong trinh

1 1
+ +
OA’ OB’ 0C’?

mat phang (P) qua M cit cac truc Ox,Qy, Oz lan luot tai A,B,C sao cho
dat gia tri nho nhat.

A. (P):x+2y+3z-8=0. B. (P):§+%+§=1.
C.(P):x+y+z-4=0. D. (P):x+2y+z-6=0.
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Céau 32:

Céau 33:

Céau 34:

Céau 35:

Céau 36:

Céau 37:

Céau 38:

Céau 39:

(THPT PHU DUC - THAI BINH) Trong khéng gian Oxyz, cho cac diem A(L11) , B(2;3;4)
, C(3;2;4) , D(-2;-1-3). Mt phiang (P) thay d6i nhung luon qua D va khong cat canh nao
cua tam gidc ABC . Khi tong cac khoang cach tir A, B, C dén (P) la Ién nhat thi (P) c6 mot
phuong trinh dang ax +by +cz+29=0. Tinhténg a+b+c.

A. 9. B. 5. C. 13. D. 14.
(Gitra-Ki-2-Thuan-Thanh-3-Bac-Ninh-2019) Trong khdng gian Oxyz , cho ba diém A(L;1;1),
B(-2;3;4) va C(-2;5;1). Biém M (a;b;0) thudc mat phang (Oxy) sao cho MA? + MB? + MC?
dat gi4 tri nho nhat. Tong T =a® +b? bang

A. T =10. B. T =25. C.T=13. D.T=17.
(Giira-Ki-2-Thuan-Thanh-3-Bac-Ninh-2019) Trong khdéng gian Oxyz , cho ba diém A(L1;1),
B(-2;3;4) va C(-2;5;1). Biém M (a;b;0) thudc mat phang (Oxy) sao cho MA? + MB? + MC?
dat gi tri nho nhat. Tong T =a® +b? bang

A. T =10. B. T =25. C.T=13. D.T=17.

(THTT lan5) Trong khong gian Oxyz, cho ba diém A(2;0;6), B(2;4;0) va C(0;4;6). Bict
M 1a diém dé biéu thic MA+MB+MC +MO dat gia tri nho nhat, phuong trinh duong thang
A di qua hai diem H (3;0;-1)va M Ia

A AXS_y_z+l B A X8 y_z+1
2 1 -3 1 1 3

coaX3_y_z+1 DA XS_Yy _z+1
1 3 -1 1 1 =2

(Ping Thanh Nam D¢ 2) Trong khong gian Oxyz, cho hai diém A(3;-2;2), B(-2;2;0) va
mit phang (P):2x—-y+2z-3=0.Xét cacdiem M ,N didong trén (P) sao cho MN =1. Gia
tri nho nhat cua biéu thire 2MA® +3NB? bang

A. 49,8. B. 45. C. 53. D. 55,8.

(S¢ Biac Ninh 2019) Trong khéng gian véi hé toa do Oxyz, cho mat phang
(P):mx+(m+1)y—z—2m=1=0, véi m la tham sd. Goi (T ) Ia tap hop cac di€ém H,, 1a hinh
chiéu vudng goc cua diém H (3;3;0) trén (P). Goi a,b lan luot la khoang cach lon nhat, khoang
cach nho nhat tir O dén mot diém thuoc (T ). Khi do, a+b bang

A. 52 B. 343. C.82. D. 4/2.

(Nguyén Trai Hai Dwong Lanl) Trong khong gian Oxyzcho A(4;-2;6), B(2;4;2),
M e(a):x+2y—32-7 =0 sao choMAMB nhé nhét. Toa d6 ciia M bing

A. (@5_85) B. (431). C. (134). D. (ﬂ_—%@]
13 13 13 3 3 3

(GIA LOC TINH HAI DUONG 2019 1an 2) Trong khdng gian véi hé truc toa d6 Oxyz ,cho

tir dien ABCD c0 toa do cac diem A(1;1;1), B(2;0;2) C(-1;-1;0),D(0;3;4). Trén cac canh

AB AC AD
+ +

AB" AC' AD’

AB'C'D'’ c6 thé tich nhé nhat. Phuong trinh mat phiang (B'C'D’) la

A. 16x-40y-44z+39=0. B. 16x-40y—-44z-39=0.

AB, AC, AD lan luot lay cac diém B, C', D' sao cho =4 va ta dién

File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 75
Facebook: https://www.facebook.com/dongpay




ST&BS: Th.S bang Viét Dong Truwong THPT Nho Quan A Hinh hgc Oxyz Nang Cao

C. 16x+40y+44z-39=0. D. 16x+40y—-44z+39=0.

DANG 3: MIN, MAX VOI PHUONG TRINH PUONG THANG

Cau 1l: (Nguyén Du sb 1 lan3) Trong khéng gian Oxyz, cho duong thang d ;XT_?’ZVT_S: 7+2 va
hai diém A(4;3;0),B(1;9;3). Piém M (a;b;c) namtrén d sao cho MA+MB nhé nhit. Khi
do, tong a+b +c thudc khoang nao dudi day:

A. (9;10). B. (4;5). C.(2;3). D.(7;8).

Cau2: (Chuyén Son La Lan 3 nim 2018-2019) Trong khong gian voi hé toa dd Oxyz cho hai diém
A(2;-2;4), B(-3;3;-1) va duong thing d :XT_Szy—_lzzil. Xét M Ia diém thay déi thuoc
d, gia tri nho nhat cua 2MA? + 3MB?bang
A. 14, B. 160. C. 4410 D. 18.

; 1 -1 2 . N .2
Cau3: Cho duongthing A: ==Y = Z; va ALL0), B(3-14). Timtoa do diém M thuoc A
sao cho MA+MB dat gia tri nho nhat.
A. M (-11L-2). B. M 1;—i;l . C. M —E;E;— . D.MZ-L2).
2 2 2 2
R . . Xx+1 y=1 z+2 ez . A, NP

Cau4: Cho duong thang A: < \" va hai diém A(L;1;0), B(-1;0;1). Biét diém
M (a;b;c) thudc A sao cho biéu thirc T =|MA - MB| dat gia tri I6n nhat. Khi d6 tong a—b+c
bang:

A.8. B. 8++/33. C.8+§. D. 8+@.
, -1 2 2z

Cau5: Cho duong thing A:%:yTzé va hai diém A(0;1:—3), B(=L0:2). Biét diém M thugc Asao
cho biéu thirc T =|MA—MB| dat gia tri lon nhat 1a T, Khi d6, T, bang bao nhiéu?
AT . =+3. B. T, =23. C.T,, =3V3. D. T, =v2.

Cau6: Trong khong gian véi hé truc toa do Oxyz, cho diém A(2;5;3), duong thang

x—1 -2 .. . . . .

d: 5 :%: 5 Biét rang phuong trinh mat phang (P) chira d sao cho khoang cach tir A
dén mat phang (P) 16n nhét, c6 dang ax+by+cz-3=0(vsi a,b,c la cac s6 nguyén). Khi d6
tong T =a+b+c bang
A. 3. B. -3. C. 2. D. -5.

File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 76

Facebook: https://www.facebook.com/dongpay



ST&BS: Th.S bang Viét Dong Truwong THPT Nho Quan A Hinh hgc Oxyz Nang Cao

x=1
Cau 7: Trong khdng gian Oxyz cho mat phang (P):y—-1=0, duong thang A:<y=2-t va hai diém
z=1
A(-1-311), B(%;O;Sj. Hai diém M,N thuoc mit phang (P) sao cho d(M;A)=2 va
NA=2NB . Tim gia tri nho nhét cia doan MN .
A. MN_. =1, B. MN_ =+2. C. MN__ :g. D. MN, =§.
X =2+t
caug: Trong khdng gian véi hé toa do Oxyz , cho dudng thang A:{y = —1+2t (t € R)hai diém
z =3t
A(2,0;3)va B(2-2-3). Biét diémM (x,;y,:z, ) thudc A thi MA® +MB* nho nhit.Tim x,
A x,=0 B.x, =1 C.x,=2 D. X, =3
Cau9: (CHUYEN LE THANH TONG QUANG NAM LAN 2 NAM 2019) Trong khong gian véi hé
7 - 1 z- 7 y
toa o Oxyz , cho duong thing d : X > = y2 =273 ihaidiém A(2,0,3), B(2-2-3). Bilt
diém M (Xo; Yo; Z,) thuoc d théa man P = MA*+MB* + MA*.MB? nh¢ nhét. Tim y, .
Ay, =3. B.y,=2. C.y,=1. D. y,=-1.
Cau 10: (TTHT Lan 4) Trong khong gian véi hé toa dd Oxyz cho diém A(2;-1-2) va duong thing
N -1 -1 z-1 . . . ) 2 .
(d) c6 phuong trinh X—2_¥ S X Goi (P) la mat phang di qua diém A, song song voi
duong thang (d) va khoang cach tir d téi mat phang (P) 1a 16n nhat. Khi d6 mat phang (P)
vudng goc voi mit phang nao sau day?
A X-y-6=0. B. x+3y+2z+10=0.
C. x-2y—-3z-1=0. D. 3x+z+2=0.
Cau 11: (TTHT Lan 4)Trong khdng gian véi hé toa & Oxyz, cho hai diem M (-2;-2;1), A(L2;-3)
. 1 - . R . .
va duong thang d :X% = yTS = il . Tim mét vecto chi phuong U cta duong thang A di qua
M, vudng goc véi duong thang d dong thoi cach diém A mot khoang bé nhit.
A U=(22-1). B.u0=(47;-1). C.0=(10;2). D. 0=(3;4,-4).
Cau 12: (TTHT Lan 4)Trong khong gian voi hé toa @ Oxyz, cho diém A(3;-1;0) va duong thang
-2 1 -1 . , . s
d:X T y; iy Mat phang («) chta d sao cho khoang cach tir A dén («a) 16n nhat c6
phuong trinh la
A xX+y-z-2=0. B. x+y-z=0.
C. x+y-z+1=0. D. -x+2y+z+5=0.
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Céau 13:

Céau 14:

Céau 15:

Céau 16:

Cau 17:

Céau 18:

(TTHT Lén 4) Trong khdng gian véi hé toa do Oxyz , cho hai diém A(-3;0;1), B(L-13) va
mit phang (P):Xx—2y+2z-5=0. Viét phuong trinh chinh tic cua duong thang d di qua A,
song song véi mat phang (P) sao cho khoang cach tir B dén d nh nht.

d_x+3_y X+3 y z-1

xr3_y_z71 B.d:Xt3_ Y _
26 11 -2 26 11 2
cg-Xt3_y_z-1 D g Xt38_y_z-1
26 11 2 ) ' 26 11 -2

(KENH TRUYEN HINH GIAO DUC QUOC GIA VTV7 -2019) Trong khdng gian véi hé
x=-1-2t

toa do Oxyz , cho duong thang d c6 phuong trinh Jy =t va diémA(1;2;3). Mat phang
z=1+t

(P) chira d sao cho d(A,(P)) 16n nhét. Khi 6 toa ¢ vecto phap tuyén ciia mat phang (P) la

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

(Chuyén Bic Giang) Trong khong gian voi hé toa d6 Oxyz cho hai mat phing
(P):x+2y-2z+1=0, (Q):x+my+(m-1)z+2019=0. Khi hai mat phing (P), (Q) tao véi
nhau mdt goc nho nhat thi mat phang (Q) di qua diém M ndo sau déy?

A. M (2019;-1;1). B. M (0;-2019;0). C. M (-2019;1;1). D. M(0;0;-2019).

(Nguyén Khuyén)Trong khdng gian voéi hé toa d0 Oxyz, cho hai duong thang

d Xt _Yr2_ 7 g X2 Yol Z phyong trinh mat phang (P)chia (d,) sao cho
1 2 -1 2 -1 2

géc giita (P) va dwong thing (d,) Ia lon nhit la: ax—y+cz+d =0. Gi tri cia biéu thirc

T=a+c+d bing

A. T=0. B. T =3. C.T:—%. D.T=-6.

(HK11-CHUYEN-NGUYEN-HUE-HA-NQI) Trong khong gian véi hé truc toa do Oxyz, goi

x-1 2 7 . L A .
X2 _ ¥+ =— va tao vai truc Oy goc co so do 16n

(P) 1a mat phang chira duong thiang d : . >

nhat. Piém ndo sau ddy thudc mat phang (P)

A. E(=3,0:4). B. M(3:0;2). C.N(-L-2-1). D. F(L21).

(Thanh Chwong Nghé An Lan 2) Trong khdng gian Oxyz , cho tam giac nhon ABC c6 duong
X=2

phan giac trong goc A song song véi duong thang (d):qy=-1+t. Duong thing AC c6 mot
z=4-t

vécto chi phuong U, =(1;2;-1). Biét duong thang AB c6 mot vécto chi phuong u, = (a;b;c)

V6i a,b,ceZ. Biéu thiuc P =a”+b?+c? cd gia tri nho nhat bang

A. 10. B. 6. C. 2. D. 14.
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Céau 19:

Céau 20:

Céau 21:

Céau 22:

Céau 23:

Céau 24:

(TH PT-Phuc-Trach-Hé—Tinh-Iﬁn-2-2018-2019-thi-théng-4) Trong khong gian Oxyz cho hai
diém A(-2;-2:1), B(1;2;-3) va dudngthing A== +1 y2 > =i1 . Tim vécto chi phurong ciia
duong thang d di qua A vudng géc véi duong thang A dong thoi cach diem B mot khoang
céach bé nhat.

A u(2;2;-1). B. u(1;0;2). C. u(2;1;6). D. u(25;-29;-6).
(THPT NINH BINH — BAC LIEU LAN 4 NAM 2019) Trong khong gian Oxyz, cho dudng
thing d : 2 12 VT”% va diém A(2;1;2). Goi A la duong thing di qua A, vudng géc voi

d ddng thoi khoang cach giira d va A 1a 16n nhét. Biét v = (a;b;4) la mot véc- to chi phuong
cua A. Tinhgidtri a+b.

A. 2. B. -8. C. -2 D. 4.
(Chuyén Ly Tw Trong Can Tho) Trong khdng gian véi hé truc toa dd Oxyz , cho mat phang

(P):2x+y+z-3=0 vadiém A(1;2;2). Goi M la giao di€m ctia mat phang (P)va truc oy.
Viét phuong trinh dudng thang d  nam trong mat phang (P), di qua M sao cho khoang céch tir
diém A dén duong thang d co gia tri I6n nhat.

Ad-izy_?’:i Bd-ﬁzy__?’zi
1 -1 -1 1 -3 1
Cd-ﬁzy_?’:i Dd-izy__?’ Zz
2 -3 -1 11 -3
(Ping Thanh Nam Dé 10) Trong khong gianOxyz , cho duong thang A: g —— _11 == 11 Hai

diem M, N lan lugt di dong trén cac mit phang («): x=2, (B): z=2 sao cho trung diém K
cia MN lubn thugc duong thang A. Gia tri nho nhat cua d6 dai MN bang

a5 p. 5. c. 35 0. 265
5 5 5 7
(Chuyén Hung Vwong Gia Lai) Trong khong gian véi hé toa do Oxyz, cho 2 diém
A(1;4;2),B(=1;2;4) va duong thang d : X 11 y-1|-2 = % Viét phuong trinh dudng thang A
qua A cat d sao cho khoang cach tir B dén A la nho nhat.
Xx=1-15t Xx=1-5t X =1+5t x=1+15t
A <y=4-18t. B.{y=4+8t C.qy=4-8t. D.y=4+18t.
z=2-1%t z2=2-9% z2=2-9t z=2-19t

(Chuyén Bic Giang) Trong khong gian véi hé toa do Oxyz cho hai diém A(L2;-3),
B(-2;-2;1) va mat phang («):2x+2y—z+9=0.Goi M la diém thay d6i trén mt phang (o)

sao cho M ludn nhin dogn AB dudi mot goc vudng. Xéac dinh phuong trinh duong thang MB
khi MB dat gia tri I6n nhat.

File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 79
Facebook: https://www.facebook.com/dongpay




ST&BS: Th.S bang Viét Dong Truwong THPT Nho Quan A Hinh hgc Oxyz Nang Cao

Céau 25:

Cau 26:

Cau 27:

Céau 28:

Céau 29:

Céau 30:

X=-2-t X=-2+2t X=-2+t X=-2+t
A y=-2+2t. B.qy=—2-t. C.. y=-2. D.iy=-2-t.
z=1+2t z=1+2t z=1+2t z=1

(KY-NANG-GIAI-TOAN-HUONG-PEN-THPT-QG) Trong khong gian véi hé truc toa do
Oxyz, cho mjt phing (P):x+y-z+1=0, diém A(L-12) va duong thing

1 -4 . . ' _
A X;' :%: z 3 Viét phuong trinh duwong thang d di qua A song song voi (P) sao cho

khoang céach giita d va A 16n nhat.

X =1+40t X =1+40t Xx=1+t X=1+21t
A d:qy=-1+29t. B.d:qy=-1-2%t. C.d:qy=-1+2t. D.d:qy=-1+10t.
Z=2+69t z=2+11t z2=2-3t 2=2+31t
(Chuyén KHTN lan2) Trong khéng gian Oxyz , cho dudng thang d :XT_lz%zz—Jrll va hai

diém A(L2;3);B(-10;2) . Phuong trinh dwong thing A diqua B, cat d sao cho khoang cach
tr A dén A dat gié tri I6n nhét la

A x+1=X=z—2. 5. x+1=l=z—2.
3 1 4 3 -1 -4

C. X+1:X:Z—2. D. x_+1=l=z_—2.
-1 1 -1 8 -1 -14

Trong khdng gian véi hé toa do Oxyz, cho hai diem M (3;L1), N(4;3;4) va dudng thang
X=7 _y-3 z2-9

A n > . Goi I(a;b;c) 1a diem thuoe duong thang A sao cho chu vi tam gidc

IMN nhé nhat. Tinh T =a+b+c.

A.Tz%. B. T=29. C. T=19. D.T:%.

Trong khoéng gian Oxyz, cho hai diém M (-2;-2;1), A(L2-3)va duong thing
X+1 -6z ) . . R ) ) . .

d :T = yT =y Goi A la duong thang qua M, vudng géc vé6i duong thang d, dong

thoi cach A mot khoang bé nhat. Khoang cach bé nhét do la

A. V29 . B. 6. C. 5. D.@.

9

x+1_ y—ll = 2_12 . Goi (@) la mat phang chira

duong thang d va tao véi mat phang (Oxy) mét goc nhé nhat. Khoang cach tir M (0;3;—4) dén

Trong khong gian Oxyz , cho dudng thang d :

mit phang (o) béang
A. +/30. B. 246. C. J20. D. V/35.

Trong khdng gian Oxyz cho hai diém A(1;2;-1), B(7;-2;3) va duong thang d c6 phuong trinh
x+1 y-2 z-
3 -2

2 R A N A » R 2
.Diém | thuoc d sao cho Al + Bl nho nhat. Hoanh do cua diem | la
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Céau 31:

Céau 32:

Céau 33:

Céau 34:

Céau 35:

Céau 36:

Céau 37:

A 2. B. 0. C. 4. D. 1.
X=4-3t

Trong khong gian Oxyz , cho dudng thang d :{y=3+4t. Goi A la hinh chiéu vudng goc ciia
z=0

O trén d. Piém M di dong trén tia Oz, diém N di dong trén duong thing d sao cho
MN =OM + AN . Goi | Ia trung diém doan thang OA. Trong truong hop dién tich tam giac
IMN dat gid tri nh nhat, mot vécto phap tuyén clia mat phang (M ,d) c6 toa do 1a

A. (435V2). B. (4,3:1042). C. (4:3,510). D. (4;3,10V10).

Trong khong gian Oxyz, cho cac diem A(2;2;2),B(2;4;,-6),C(0;2;~8) va mat phang

(P):x+y+2z=0.Xét cac diém M thudc mit phang (P) sao cho AMB =90°, doan thing CM

c¢6 do dai I6n nhat bang

A. 2\15 . B. 24/17. C.8. D. 9.

Xx-3 y-4 7-2
1 1

B(L0;-1). Goi A la dudng thing di qua B, vudng goc véi d va théa man khoang cach tir A

dén A 1a nho nhat. Mot vecto chi phuong ciia A ¢6 toa do

Trong khong gian Oxyz, cho duong thiang d:

va 2 diém A(6;3-2),

A. (31-3). B. (L-1-1). C. (1,2-4). D. (2;-1-3).

Trong khdng gian Oxyz , cho diém A(1;4;3) va mit phang (P):2y -z =0. Biét diém B thudc
mit phang (P), diém C thugc (Oxy) sao cho chu vi tam gidc ABC nhé nhat. Hoi gia tri nho
nhat do la

A. 45, B. 6+/5. C. 2\5. D. 5.
. . .2 . 2 x-1 y+2 z . _
Trong khong gian Oxyz, cho diem A(2;—;3;4), duong thang d :_:TZE va mat cau

(S):(x=3)" +(y—2)°+(z+1)" = 20. Mt phang (P) chira dudng thang d théa mén khoang
cach tir diém A dén (P) I6n nhat. Mat cau (S) cat (P) theo duong tron c6 ban kinh bang

A 5. B.1. C. 4. D. 2.

Trong khong gian voi hé toa do Oxyz , cho ba diém A(0;1;1), B(3;0;-1), C(0; 21;-19) va
mit cau (S):(x—-1)" +(y-1)"+(z-1)° =1. M(a;b; c) 1a diém thuoc mat cdu (S) sao cho
biéu thirc T = 3MA® + 2MB? + MC? dat gié tri nho nhat. Tinh tong a+b+c.

A. a+b+c:%. B.a+b+c=0. C. a+b+c:%. D. a+b+c=12.

Trong khdng gian véi hé toa do Oxyz cho diem A(-2;2;-2) va diem B(3;-3;3).

Piém M thay ddi trong khéng gian thoa man %:é biém N(a;b;c) thuoc mat phang

(P):—x+2y—2z+6=0 sao cho MN nhé nhat. Tinhtong T =a+b+c.
A. 6. B. -2. C.12. D. -6.
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X+1

Cau 38: Trong khdng gian Oxyz , cho hai diém A(0;-1;2), B(L1;2) va duong thang d : . =%= Z-

[T

. Biét M (a;b;c) thudc dudng thang d sao cho tam gidc MAB c6 dién tich nhé nhat. Khi
giatri T =a+2b+3c bang:

A. 5. B. 3. C. 4. D. 10.
Cau 39: Trong khdng gian Oxyz , cho hai diém A(0;-1,2), B(L1;2) va duong thang d :XTJrl:X:

0,

z-1
1

>To

. Biét M (a;b;c) thuoc duong thang d sao cho tam giac MAB c6 dién tich bang | . Khi do,
giatri T =a+ 2b+3c bang:
A. 5. B. 3. C. 4. D. 10.

Cau 40: Trong khdng gian Oxyz , cho hai diém A(0;-1,2), B(L1;2) va duong thang d :XTJrl :%:ZT_l
. C6 bao nhiéu diém M thudc duong thang d sao cho tam giac MAB. c6 dién tich bang 1.
A 0. B. 1. C. 2. D. V6 sb.
Cau 41: Trong khdng gian véi hé toa do Oxyz, cho hai diem A(1;5;0),B(3;3;6) va duong thang A co
X=-1+2t
phuong trinh tham s6 { y=1-t . Mot diém M thay doi trén dudng thang A sao cho chu vi
z=2t
tam gidc MAB dat gia tri nho nhat. Toa d6 diém M va chu vi tam giac ABC la
A. M (30;2); P= 2(v11++/29) B.M(L2;2); P= 2(v11++/29)
C. M(30;2); P=411+29 D. M (1,2;2); P=411+29

Cau 42: (SO LAO CAI 2019) Trong khong gian Oxyz cho hai di€ém A(1;5;0), B(3;3;6) va duong

thang d : XTH = y_—ll = é Diém M (a;b;c) thuoe duong thang d sao cho chu vi tam giac
MAB nho nhat. Khi dé biéu thirc a+ 2b+3c bang
A. 5. B. 7. C.9. D. 3.

Cau 43: (Hoang Hoa Tham Hwng Yén) Trong khdng gian véi hé toa do Oxyz, cho tr dién ABCD c6
A(-116), B(-3;-2,-4), C(1,2;-1), D(2;-2;0). biém M (a;b;c) thude duong thang CD
sao cho tam giac ABM c6 chu vi nho nhat. Tinh a+b+c.

A 1. B. 2. C. 3. D. 0.
Cau 44: Trong khong gian Oxyz cho 4 diém A(2;3;2), B(6;-1,-2), C(-1-4;3), D(16;-5). Goi M Ia
mot diém nam trén duong thang CD sao cho tam giac MAB ¢6 chu vi bé nhat. Khi d6 toa do diém

M la:
A. M (0;1,-1) B. M (2;11,-9) C. M (3;16;-13) D. M (-1-4;3)
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DANG 4: MIN, MAX VOI MAT CAU

Cau 1.

Céau 2.

Céau 3.

Céau 4.

Cau 5.

Cau 6.

(Pang Thanh Nam Pé 5) Trong khdng gian Oxyz , cho ba diém A(0;0;4), B(3;2;6),C(3;-2;6).
Goi M la diém di dong trén mat cau (S):x*+Yy®+2z*> =4. Gia tri nho nhat cua biéu thuc

MA+‘W+WC‘ bing

A 2434, B. 6+/5. C. 4/10. D. 24/29.

Trong khong gian véi hé toa do Oxyz, cho mat phang (P):x-2y+2z-3=0 va mat cau
(S):x*+y*+2°+2x—4y-22+5=0.Giast M e(P) va N €(S) sao cho MN cing phuong
Véi véc to U =(10;1) va khoang cach MN nhé nhat. Tinh MN .

A MN=_ L B. MN =1. C. MN =32 D. MN =~/2.

V2

Trong khdng gian voi hé toa d6 Oxyz, cho duong thang d: X+2_y-2_z+3

3
(S):x*+y*+2*+4z+3=0. Gia st Med va N e(S) sao cho MN cing phuong véi véc to
u

u=(10;1) va khoang cach MN nho nhét. Tinh MN..

va mat cau

172 ++/34 17 -17

M.C. MN = .D. MN =
6 6 6
X+2 y-2 743
==
(S):x*+y*+2z°+4z+3=0. Giast M ed va N e(S) saocho MN cing phuong véi véc to
u

=(1,0;1) va khoang cach MN 16n nhat. Tinh MN..

A. MN =2. B. MN =

Trong khong gian véi hé toa do Oxyz , cho dwong thang d: va mat cau

172 ++/34 17 +17

M.C. MN = .D. MN = .

6 6 6
Trong khong gian véi hé toa do Oxyz, cho (P):Zx—y+22—14:0 va mat cau
(S):x*+y*+2°=2x+4y+2z-3=0. biém M €(P),N &(S) sao cho khoang cich MN nho
nhat. Tinh MN .
A. MN =1. B. MN =3. C. MN =2. D. MN =4.
a’+b’+c*-2a+4b+2c-6=0
2d—e+2f-14=0
biéu P=(a—d)"+(b—e)"+(c— f)* Ia bao nhiéu?

A. MN =4. B. MN =

Céc s thuc a,b,c,d,e, f thoa man { . Hoi gia tri nho nhét caa

Al B. 4—2./3. C. 28—164/3. D. 7-43.
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Cau7. (Sé& Ninh Binh 2019 lan 2) Trong khéng gian Oxyz, cho mat cau
(S):(x—l)2 +(y+2)2 +(z—2)2 =4 va mat phang (P):x-y+2z-1=0. Goi M [a mot diém
bat Ki trén mat cau (S). Khoang cach tr M dén (P) cd gia tri nho nhét bang
A. %—2 B.O. C.J6-2. D. 2J6-2.

Caus8. (THPT-Ng6-Quyén-Hai-Phong-Lan-2-2018-2019-Thi-24-3-2019)Trong khong gian Oxyz,
cho mat phang (P):2x—y+2z-14=0 va mat cau
(S):X*+y*+2°—2x+4y+22-3=0. Goi toa do diém M (a; b; c) thuoc mat cau (S) sao cho
khoang cach tr M dén mat phang (P) 1a lon nhét. Tinh gia tri biu thac K =a+b+c.

A. K=1. B. K=2. C. K=-5. D. K=-2.

Cau 9. Trong khéng gian Oxyz cho mat cau (S):(x—l)2 +(y—2)2 +(z—3)2 =9 va mat phang
(P):2x—2y+z+3=0. Goi M (a;b;c) Ia diém trén mat cau (S) sao cho khoang cach tir M
dén (P) 1a16n nhat. Khi do
A. a+b+c=5. B.a+b+c=6. C.a+b+c=7. D. a+b+c=8.

Cau 10. Trong khong gian véi hé toa @ OXyz, cho hai diem A(-1,2;0),B(2;-3;2). Goi (S) la mat cau
duong kinh AB va Ax latiép tuyéncua (S) tai A; By latiéptuyén cua (S) tai B va Ax L By
. Hai diém M, N lan luot di dong trén Ax, By sao cho MN Ia tiép tuyén cua (S). Hoi tt dién
AMBN c6 dién tich toan phan nho nhat 1a?

A. 1943, B.19(v2++/3). C. 19(2++3).  D.19(2+6).

Cau 11. Trong khon gian véi hé toa do Oxyz , cho tardién ABCD noi tiép mat cau (S): x*+y? +2° =11
. Hoi gia tri lon nhat caa biéu thic AB® + BC? +CA? + DA” + BD? +CD? 1a?

A. 99. B. 176. C. 132. D. 66.

Cau 12. Trong khdng gian véi hé toa do Oxyz, cho cic diem A(a;0;0),B(0;b;c),C(0;0;c) Vi
a>4,b>5,c>6 va mit cau (S) co ban kinh bing —— 3\/7 ngoai tiép tir dien OABC . Khi téng
OA+0OB+OC dat gid tri nhd nhat thi mat cau (S) tlep xuc véi mat phiang nao dudi day?

A. 2x+2y-~/22+6+342=0 B. 2x+2y+22+7-23/2 =0
C.V2x+2y-2z+3+242=0 D. \2x+2y+2z+3-2/2 =0

Cau 13. Trong khong gian véi hé truc toa @ Oxyz cho S(0;0;1),M (m;0;0),N (0;n;0) véi m,n>0 va
m+n=1. (SMN) Iudn tiép xtc véi 1 mat cau cé dinh c6 ban kinh Ia bao nhiéu biét mat cau d6
diqua M (1;1;1).
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Cau 14.

Cau 15.

Cau 16.

Cau 17.

Cau 18.

Cau 19.

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

Trong khdong gian véi hé truc toa do0 Oxyz, cho td dién ABCD voi
A(m;0;0),B(0;m-10),C(0;0;m+4) thoaméin BC = AD,CA=BD, AB=CD diém | (a;b;c)

la thm mat cau ngoai tiép tir dien ABCD. Tinh béan kinh nho nhat ctia mat cau ngoai tiép tar dién
ABCD.

AT g Y14
2 2
C. 7. D. \14.

Trong khdng gian véi hé toa @ Oxyz cho hai diem A(L-2;1),B(2;4;6). Diém M didong trén

AB va N la diém thuoc tia OM sao cho OM.ON = 4. Biét raing N thuoc mat duong tron cb
dinh. Tim ban kinh cua duong tron do.

A R= |2 B.R=, |2 c.R=2,[%2. D.R=2,>%.
31 42 31 42

Trong khdng gian vai hé toa do Oxyz, cho bon diém A(m;0;0)1 B(O;n;0)1 C(0:0:-2) va

D(m; n;—2)1 v6i m,n 1a cac sb thyuc thay doi thoa man 2m+n =1. Hoi ban kinh mit cau ngoai

tiép tir dien ABCD c6 gia tri nho nhét [a?

A —“185. B.g. C.g. D.g.

Trong khdng gian véi hé toa dd Oxyz, cho ba diém A(m;0;0),B(0;10),C(0;0;n) véi m,n la

céc s thuc théa man m.n=2. Hoi ban kinh mat cau ngoai tiép tir dién OABC c6 ban kinh nho
nhat 1a?

A 2. B. V3

C. —. D. V2

2 2

ol&

Trong khong gian voi hé toa do Oxyz, cho bén diém A(m;0;0),B(0;n;0),C(0;0;1) va
D(m;n;1) véi m,n la cc sb thuc théa mdn mn=2. Hoi mat cau ngoai tiép t din OABC co
ban kinh nhé nhat 13?

A 2. B. V5

D.—.
2

o|%

c 3.
2

Trong khdng gian véi hé toa dd Oxyz , cho ba diém A(m;0;0),B(0;10),C(0;0;n) véi m,n la

cac s6 thyc thoa man m+2n=2. Hoi mat cau ngoai tiép t dien OABC c6 ban kinh nho nhiat
1a?

A 2. g 5 c. 35 p. 35
2 10 2
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Cau 20.

Cau 21.

Cau 22.

Cau 23.

Cau 24.

Cau 25.

Trong khdng gian véi hé truc toa do Oxyz cho A(1,0,1),B(-3,4,-1),C(2,2,3).

Puong thang d diqua A, cat cac mat cau duong kinh AB va AC lan luot tai cac diém M, N
khong tring véi A sao cho dudng gap khic BMNC c6 do dai I6n nhat c6 vector chi phuong 1a?

A. u=(10,2) B.u=(101) C. u=(10,-1) D. u=(2,0,-1)

Trong khong  gian  Véi h¢ toa  do Oxyz, cho hai mat  phang

(P):x-y+2z+1=0;(Q):2x+y+z-1=0. Goi (S) la mat cau c6 tam thuoc truc Ox, dong

thoi (S) cat (P) theo giao tuyén la mot dudng tron co ban kinh bang 2; (S) cét (Q) theo giao

tuyén 1a mot dudng tron cé ban kinh bang r. Tim r sao cho chi c6 duy nhat mot mat cau (S)

thoa man diéu kién bai toan.

V10 32 V5
2

B.r=—"1=. C. r=+3. D.r=—.
2 \/_ 2

Trong khong gian véi hé toa do Oxyz, cho tir dién ABCD ¢6 A,B,C lan luot 1a giao diém caa
y_,

m-1 m+4

tham s6 thuc thay d6i. Diém O,D nam khac phia véi mat phang (P)va BC = AD,CA=BD,

AB = CD. Hoéi mit cau ngoai tiép tr dién ABCD ¢6 béan kinh nho nhat 132

A. ﬁ. B. @. C. 7. D. V14.

2 2
Trong khong gian véi hé toa do Oxyz, cho mat phang (P):x-2y+2z-3=0 va mat cau

A r=

mat phang (P):i+ =1 Véi cac truc toa o OX,Oy,Oz; trong d6 me {0;1;,—4} Ia
m

(S):x*+y*+2°+2x—4y—22+5=0.Giast M e(P) va N (S) sao cho MN cing phuong
Véi véc to U =(10;1) va khoang cach MN  Ién nhat. Tinh MN .

A. MN =3. B.MN=1+2J2.  C.MN=3/2. D. MN =14.
Trong khong gian véi hé toa do Oxyz, cho ba diém A(a;0;0),B(0;b;0),C(0;0;c) véi

f

a>4,b>5,c>6 vamit cau (S) co ban kinh bing —— SVl ngoai tiép t dien OABC . Khi tong

OA+0B+0C nhé nhat thi mit cau (S) tiép xuc véi mat phang nao duéi day?

A 2x+2y-/22+46+342=0. B. V2x+2y-2z+3+2y2 =0.

C. 2x+/2y-2z+7-22=0. D. V2x+2y+2z+3-24/2=0.

Trong khong gian véi hé toa d6 Oxyz , cho mat cau (S):(x—l)2 +(y—1)2 +(z —1)2 =4 va mat
phang (P):2+2y+2z+7=0. Goi (Q) la mat phang thay d6i qua A(-2;11) va tiép xdc véi
mit cau (S). Hoi goc nho nhat giira hai mat phang (P),(Q) la?

A. arccos%. B. arccosm_l. C. arccos@. D. arccos\/1_0+1.
9 9 9 9
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Cau 26.

Cau 27.

Cau 28.

Cau 29.

Cau 30.

Cau 31.

Cau 32.

Trong khong gian véi hé toa do Oxyz, cho hai diém A(10;2;1),B(3;14) va mat cau
(S):(x=1)"+(y-2)"+(z-1)"=9. Piém M di dong trén mat cau (S). Hoi gid tri nho nhét
cua biéu thic MA+3MB 1a?

A. 314 . B. 9. C. 3V11. D. 64/3.
(DE-THI-THU-PH-THPT-CHUYEN-QUANG-TRUNG-L5-2019) Trong khong gian Oxyz

cho duong thang d :gzgzz—? va mat cau (S):(x—3)2+(y—2)2+(z—5)2 =36. Goi A la

dudng thang di qua A(2;1;3), vudng goc véi dudng thang d va cit (S) tai hai diem ¢ khoang
cach I6n nhat. Khi d6 duong thing A c6 mét vécto chi phuong 1a G = (L a;b). Tinh a+b.

A 4. B. -2. C. —%. D. 5.

(CHUYEN THAI NGUYEN LAN 3) Trong khdng gian Oxyzcho mat cau
(S): (x—2)2+(y—1)2+(z—1)2=9 va diém M(a;b;c)e(S) sao cho biéu thic
P =a+2b+2c datgidtrinho nhat. Tinh T =a+b+c.

A 2. B. 1. C. -2. D. -1.
(KSCL-Lan-2-2019-THPT-Nguyén-birc-Canh-Thai-Binh) Trong khong gian Oxyz cho mat

cau (S):(x-4) +(y-2)"+(z-4)" =1.Piém M(a;b;c) thuoc (S). Tim gié tri nho nhét cua
a’+b’+c?.

A. 25. B. 29. C. 24. D. 26 .

(Ping Thanh Nam BDé 15) Trong khéng gian Oxyz, cho mat cau
(S):x*+(y-3) +(y+4)" =4. Xéthaidiém M , N didong trén (S) sao cho MN =1. Gia trj
nho nhat cia OM >~ON? bang

A. -10. B. -4-3.5. C. -5. D. -6-2.5.

(Chuyén ~KHTN) Trong khong gian vé6i hé toa dd Oxyz cho ba diém
A(8;5,-11),B(5;3;-4),C(1;,2;-6) va mat

(S):(x=2)"+(y—4) +(z+1)°=9. Goi diém M (a;b;c) 1a diém trén (S) sao cho
‘W—W—WC‘ dat gia tri nho nhat. Hay tim a+b.

A 6. B. 2. C. 4. D. 9.
(CUM TRUONG SOC SON ME LINH HA NOI) Cho x, y, Z, a, b, ¢ 1acac sé thuc thay

ddi thoa man (x+3)" +(y—-2)" +(z+1)° =2 va a+b+c=1. Gi4 trj nho nhit cua biéu thic
P:(x—a)2+(y—b)2+(z—c)2 la

A 3-42. B. V3++/2. C.5-26. D. 5+26.
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Cau 33.

Cau 34.

Cau 35.

Cau 36.

Cau 37.

Cau 38.

Cau 39.

Cau 40.

(GIA LQC TINH HAI DUONG 2019 lan 2) Trong khong gian véi hé truc toa do OXyz , cho
cac mat cau (S,), (S,), (S,) 6 ban kinh r=1 va lan luot c6 tdm la cac diém A(0;3;-1),
B(-2;1;-1), C(4;-1;-1). Goi (S) la mat cu tiép xdc voi ca ba mét cau trén. Mat cau (S) co
ban kinh nho nhat 1a bao nhiéu?

A. R=410. B. R=+10-1. C. R=2J2-1. D. R=24/2.
(THPT TX QUANG TRI LAN 1 NAM 2019) Trong khong gian OXyz , cho hai dudng thang

A, x—4_y-l 245 A, X2 _y+3 —Z Trong tht ca cac mat ciu tiép xtc voi ca hai
3 -1 -2 1 3 1

dudng thang A, va A,. Goi (S) 1a mat cau c6 ban kinh nho nhat. Ban kinh ciia mét cau (S) 1a

A N12. B. /6. C. 24, D. 3.

(PH Vinh Lan 1) Cho mat cau (S):(x+1)?+(y—4)®+z> =8 va hai diém A(3;0;0),B(4;2;1).
Goi M 1a diém thuoc mat mat cau (S). Tinh gia tri nho nhat caa biéu thic MA+ 2MB.

A. 6. B. 24/6. C. 6v/2. D. 3v2.
(Ngd Quyén Ha N¢i) Trong khdng gian véi hé toa do Oxyz , goi diem M (a;b;c) (véi a,b,c téi
gian) thuoc mat cau (S): x* +y* +2z° —2x—4y—4z-7=0 sao cho bicu thic T =2a+3pb+6¢c

dat gia tri Ion nhat. Khi d6 gia tri biéu thac P =2a—b+c bing

A.E. B. 8. C.6. D.g.
7 7

(KSCL-Lan-2-2019-THPT-Nguyén-birc-Canh-Thai-Binh) Trong khéng gian Oxyz cho hai
diém A(2;-3:2), B(-2;1;4) va mat cau (S):(x+1)?>+y*+(z—4)*=12. Piém M(a;b;c)

thuoc mat ciu (S) saocho MAMB nhé nhét, tinh a+b+c.

A.Z. B. -4. C. L D. 4.

3
(THPT-Chuyén-Son-La-L4an-1-2018-2019-Thi-thang-4)Trong khéng gian Oxyz, cho hai

diém A (2;-2;4), B (=3;3; —1) va mit cau (S):(x—1)" + (y-3)"+ (2-3) = 3. Xét diém
M thay d6i thudc mat cau (S), gid tri nho nhat cia 2MA® + 3MB? béang

A. 103. B. 108. C. 105. D. 100.
(Gitra-Ki-2-Thuan-Thanh-3-Bic-Ninh-2019) Trong khdng gian véi hé truc Oxyz , cho mat cau
(S):(x+1)" +(y—4)"+2* =8 va diém A(3;0;0);B(4;2;1). Piém M thay doi nim trén mit
cau, tim gia tri nho nhat cua biéu thic P = MA+2MB .

A P=2J2. B. P=32. C.P=42. D. P=6v2.

2
Trong khong gian véi hé toa do OXyz , cho mit cau (S, ): (x=1)° +(y—1)’ +(z-m)’ :mT va
hai diém A(2;3;5), B(1;2;4). Tim gi4 tri nho nhat cua m dé trén (S,,) ton tai diém M sao
cho MA? —MB? =9,
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Cau 41.

Cau 42.

Cau 43.

Cau 44.

Cau 45.

Cau 46.

43
>
(Ping Thanh Nam BPé 17) Trong khéng gian Oxyz, cho hai mat cau

A m=1. B. m=3-4/3. C. m=8-44/3. D. m

(S): X +y? +2°—2X+4y-22+2=0 va (S,):X* +y* +2° —2x+4y—2z-4=0. Xét ta dién

ABCD c6 hai dinh A, B nam trén (S,); hai dinh C, D nam trén (S,). Thé tich khéi tu dign

ABCD c6 gia tri I6n nhat bang

A 2. B. 24/3. C. 643. D. 62.

(DE-THI-THU-PH-THPT-CHUYEN-QUANG-TRUNG-L5-2019) Trong khdng gian Oxyz
5 1 , ..

cho A(0;0;2) ,B(1;1;0) vamatcau (S):x* +y* +(z —1)2 =7 Xét diem M thay doi thuoc (S)

. Gi4 tri nho nhat cua biéu thec MA?+2MB? bing

Al B3 c. & =
2 4 4 4

Trong khdng gian Oxyz, cho hai diém A (9; 6;11), B (5; 7; 2) va diem M di dong trén mat

cau (S):(x-1)"+ (y—2)"+ (z—3)" = 36 . Gia tri nhé nhat ciia MA + 2MB bing

A. 105 . B. 2./26 . C. 24/29. D. 102.

Trong khong gian Oxyz, cho diém A(0;1;9) va mat cau (S) :(X—B)2 +(y—4)2 +(z—4)2 =25.
Goi (C) la giao tuyén ciia (S) voéi'mat phang (Oxy). Lay hai diém M, N trén (C) sao cho
MN = 2+/5. Khi te dién OAMN c6 thé tich 16n nhat thi duong thing MN di qua diém nao trong
SO cac diem duoi day?

A. (5;5;0). B. (—%;4;0]. C. (%;—3;0]. D. (4;6;0).

Cho mat cau (8):(x=2)"+(y-1)"+(z—-3)" =9 va hai diém A(1;1;3), B(21; 9; -13).
biém M(a; b ; c) thuoc mit cau (S) sao cho 3MA® +MB? dat gia tri nho nhat. Khi do gia tri
cua biéu thuc T =ab.c bang

A. 3. B. 8. C.6. D. -18.
(THPT-Nguy&n-Cong-Trir-Ha-Tinh-1an-1-2018-2019-Thi-thang-3) Trong khdng gian Oxyz,
cho diem A(-3;3-3), thuoc mat phing (a):2x-2y+z+15=0 va mat cau
(S):(x=2)" +(y—-3)"+(z-5)" =100. Goi A la duong thing di qua A, nim trong (a) va cét
(S) tai hai diém B,C. D& do dai BC lén nhat thi A ¢6 phuong trinh la

X+3 y-3 z+3 X+3 y-3 z+3

A A : B. A :
1 4 6 16 11 -10
X =-3+5t
C.A:{y=3 . D. A XF3_y=3_2z+3
1 1 3
z=-3+8t
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Cau 47.

Cau 48.

Cau 49.

Cau 50.

(THPT NINH BINH — BAC LIEU LAN 4 NAM 2019) Trong khéng gian Oxyz cho mat cau
(S) c6 phuong trinh x* +y® + 2> —4x+2y-2z-3=0 va diem A(5;3;-2). Mot duong thang
d thay d6i luon di qua A va lubn cit mat cau tai hai diém phan biét M, N. Tinh gié tri nho nhat
cua biéu thirc S = AM +4AN.

A.S . =30. B.S. =20. C.S,, =+34-3. D.S_ =5/34-9,
Trong khong gian Oxyz, cho mit cau (S):x*+y®+z?=1. Biém M nam trén (S) co toa do
duong, mat phang (P) tiép xtic véi (S) tai M , cét cac tia Ox, Oy, Oz tai cac diém A,B,C . Gia
tri nho nhét cua bicu thic T = (1+0A)(1+0B?)(1+0C?) la

A. 24. B. 27. C. 64. D. 8.

x-1 y-2 7-3
3 4

(x+3)° +(y+4)" +(z+5)° =729. Cho biét diém A(-2;-2;~7), diém B thudc giao tuyén cua

Trong khoéng gian Oxyz cho duong thang d: va mat cau (S):

mit cau (S) va mat phang (P):2x+3y+4z-107=0. Khi diem M di dong trén duong thang
d gia tri nho nhat cua biéu thac MA + MB bang

A. 530 B. 27. C. 529. D. \f742.
Trong khong gian Oxyz, cho mat cau (S): (x—1)° +(y+1)*+(z—1)* =6 tam I. Goi () la
mat phang vuéng goc véi duong thang d :XT+1 :y_—43 :% va cat mat cau (S) theo duong tron

(C) sao cho khéi nén co dinh |, ddy 1a dudng tron (C) c6 thé tich I6n nhat. Biét () khong di
qua goc toa do, goi H(X,,Y,,Z,) la thm cua duong tron (C). Gia tri cia biéu thuac
T =x, +V, +2, bang

A2 B. 2. c. 2 D. <.
3 3 3 2
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PHUONG PHAP TQA PO HOA TRONG HHKG

A - PHUONG PHAP GIAI TOAN
Buwdc 1: Chon hé truc toa Oxyz.
Xéc dinh ba dudng thiang dong quy va déi mot cat nhau trén co s& ¢6 san cua hinh (nhu tam dién vuéng,
hinh hop chit nhat, hinh chép ti giac déu ...), hodc dya trén cac mat phiang vudng goc dung thém dudng
phu.
Buwéc 2: Toa dé héa cac diém ciia hinh khong gian.
Tinh toa do diém lién quan truc tiép dén gia thiét va két luan cta bai toan. Co s tinh toan cha yéu dua vao
quan hé song song, vudng goc clng cac dit liéu cta bai toan.
Buwiéc 3: Chuyén gia thiét qua hinh hoc gidi tich.
Lap cac phuong trlnh duong, mit lién quan. Xac dinh toa do cac diém, véc to can thiét cho két luan.
Buwoc 4: Giai quyet bai toan.
St dung cac kién thurc hinh hoc giai tich dé giai quyet yéu cau cua bai toan hinh khong gian.
Cha y cac cong thize vé goc, khoang cach, dién tich va thé tich ..
Céch chon hé toa do mot so6 hinh khéng gian.
Hinh hp 1ap phwong — Hinh hgp chir nhat ABCD.A'B!C'D'
Vi hinh ldp phuong . .
Chon hé¢ truc toa do sao cho : A(0;0;0), B(a;0;0), A f
C(a; & 0), D(0; a;0)

A'(0;0;a), B'(a;0;a), C'(a;a;a), D'(0; a;a)

Vi hinh hép chir nhdt.

Chon hé truc toa do sao cho:

Bl .-~

X

A(0;0;0), B(a;0;0), C(a;b;0), D(0;b;0), A'(0;0;¢) ; B'(a;0;¢c) ; C'(a;b;c) ; D'(O;bic)
Cha y: Tam dién vudng 1a mot nira cua hinh hop chir nhat nén ta chon hé truc toa do twong tu nhu hinh hop
chit nhat.
Véi hinh hgp déng cé6 day 1a hinh thoi ABCD.A'B'C'D’
Chon hé truc toa d6 sao cho:

Géc toa do triing véi giao diém O cua hai dudng chéo cua hinh T D'
thoi ABCD A RN —
Truc Oz di qua-2:tdm cta 2 day e M
Néu AC = a,BD =b, AA" = ¢ thi e
A(o;—ﬁ;o}B(E;O;OJ,C[O;E;OJ !
2 2 2 R B
RN Sl
x  Blasrfo--m7TT 7o
C
y

o 300 (o2 [o2)of 2o

Chay: Véi lang tru ding ABC.A'B'C" ¢6 day ABC la tam giac can tai B thi ta chon hé toa do tuong tu
nhu trén véi gbe toa d6 1a trung diém AC, B e Ox,C e Oy contruc Oz di qua trung diém hai canh
AC,A'C".

| Hinh chép déu |
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1) Hinh chép tam giac ¢éu S.ABC, AB = a, SH = h, ta chon hé
toa do sao cho O 1a trung diém BC, AcOx,BeOy.

Khi d6 A[—\/_ ooJ [o;g;o}

fo-gofelen

Hinh chép tir giac déu S.ABCD, AB=a, SH = h, tachon h¢ .
toa d sao cho O la tim day B € Ox,C € Oy, S € Oz . Khi do: !

ot
o i) cla i) o - sioom

Cha y: Ngoai cach chon hé truc nhu trén ta c6 thé chon hé truc bang cach khac.
Chang han vé6i hinh chép tam gidc déu ta c6 thé chon H.= O, truc Oy di qua H va song song véi BC.

Hinh chép S.ABCD cd SA 1 (ABCD),SA = h

1) Néu day 1a hinh chir nhat ta chon hé truc sao cho
A=0,BeOx,DeOy,Se0z

Néu day 13 hinh.thoi, ta chon hé truc sao cho O 1a tm caa
day, Be Ox,C €Oy va Oz//SA .

Chu y: Cho hinh chép S.ABC c6 SA L (ABC)
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o Néu ddy ABC latam gi4c vudng tai A thi cach chon hé truc hoan toan twong tu nhu hinh chép
S.ABCD c¢ day la hinh chir nhat.
o Néu ddy ABC latam gi4c can tai B thita chon hé truc toa do nhu hinh chép S.ABCD c6 déy l1a hinh
thoi, khi do géc toa dd la trung diém canh AC.

Hinh chép S.ABC c6 (SAB) L (ABC)
Puong cao SH = h cua tam giac SAB la duong cao ctia hinh chop. 7
Néu tam giac ABC wvubngtai A, AB = a, AC = b ta chon hé truc
sao cho A =0,B e Qy,C < Ox,
Oz//SH.Khido A(0;0;0),B(0;2;0),C(b; 0;0)
AH =c¢ = H(0;c;0),S(0;c;h).

Chu y:

o Néu vudng tai B tachon B =0, vubngtai C chon C =0,

o Néutam gidc ASB cantai S, AABC cantai C thitachon H="0,C e Ox,BecOy,Sec Oz

TUy vao ting bai todn ma co thé thay doi linh hoat cach chon hé toa do. Trong nhiéu trudng hop, phai biét
két hop kién thirc hinh khong gian tong hop va kién thirc hinh giai tich nham thu gon 10i giai.

Vidu 1: Cho hinh chdp O.ABC c6 OA = a,0B =b,0C =.c d6i mdt vuong goc. Piém M cb dinh thude
tam gidc ABC c6 khoang cach lan lugt dén cac mp(OBC), mp(OCA), mp(OAB) la 1, 2, 3. Tinh
a, b, ¢ déthé tich O.ABC nho nhit.

Loi giai.
Chon hé truc toa d6 nhu hinh Vé, ta c6: O(0;0;0), A(a; 0;0), B(0;b;0), C(0;0;c)
Vi khoang cach tir M dén cac mét phiang mp(OBC) , mp(OCA),

mp(OAB) la 1, 2, 3 nén.M (1;2;3). Suy ra phuong trinh

(ABC):5+X+E=1
a b c
ViMe(ABC):>1+E+§=l
a b c

(1).Thé tich khéi chép O.ABC :

1
Vo.aBC = 5 abc.

Te @ =1=2+2:35331 23 10007
a b c abec 6
Viy, minVgage =27 datdugekhi ==2-3-1 & a-3b=6c=9
a b ¢ 3
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Vidu 2: Cho hinh chép S.ABCD c6 day ABCD la hinh vubng canh 2a, SA=a, SB = ay3 va mat
phiang (SAB) vubng goc voi mit phang day. Goi M, N lan luot 13 trung diém cta cac canh AB, BC. Tinh
theo a thé tich ctia khdi chép S.BMDN va tinh cosin ciia goc giira hai duong thang SM, DN

Loi giai.
Goi H la hinh chiéucia S 1én AB = SH L (ABCD)
2
Taco: SA2 + SB2 = AB2 = SA | SB = AH =%=%,SH =a—f.

Chon hé tryc toa do nhu hinh V&, ta c6 toa do cac diém:

iZ

A(0;0;0), B(22;0;0), D(0;2a;0),C(2a; 2a;0), H [g;o;o}s[é;o;a_?’}
M (a;0;0), N (2a;a;0).

. 1 2 2 2 2
Taco SAADM = SACDN =Ea.2a= a® = Sgypm = 43 —2a° =2a

3
Thé tich khéi chop S.BMDN : Vv = —SH SeMBR = 1 a\/— a_\/é
3 32 3
Vi SM = [20——[J = (2a;-a;0)= SM.DN = a?
SMBN| 2

Vay cos(SM, DN )=

SM.DN' aJsa 5

Vi du 3: Trén cactia Ox, Oy, Oz cua goc tam dién vudng Oxyz lan luot ldy cac diém A, B,C sao cho

OA=a,0B=a/2,0C =, (a,c > 0) .Goi D la dinh ddi dién véi O cua hinh chir nhat AOBD va M la
trung diém cta doan-BC. Mat phang () qua A, M cit mit phang (OCD) theo mot duong thang vudng
goc v6i duong thing AM.

1. Goi E 1a giao diém cua (&) voi duong thang OC. Tinh d¢ dai doan thing OE ;

2. Tinh ty s6 thé tich cta hai khoi da dién dugc tao thanh khi cit khdi chop C.AOBD bai mat phing ().
Tinh khoang cach tir diém C dén mit phang (a)

Loi giai.
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Chon hé truc toa 36 Oxyz , sao cho:

0(0; 0; 0), A(a: 0; 0), B(o; a2: o),

D(a; a\/E; 0), C(@; 0; ¢)

1. Vi M i trung diém ctia BC nén
[o 72 g}

&(0; 0; ¢, ﬁ(a; a\/z; 0)

= [&; ﬁ} _ (—ac 2; ac; o)

Mot véc to phap tuyén clia mdt phang (OCD) 13 Ngcp = (—\/E v L 0)-
Goi F = (¢) nCD thi EF la giao tuyén cua (a) voi (OCD), tacé EF L AM.

Vi AM = {— a a_22 %J nén [nOCD,m} = g(l; \/E; 0), do d6 mdt véc to ¢hi phuong cia EF la

ugr = (& V2; 0).
Tacd [ EE AM} Z(C 2, -¢ 3\/§a) nén phuong trinh.mat phang () 1a:
\/Ecx —-Cy+ 3\/§az - ac\/z =0.

Do do (a)mOz:E(o; 0 %JSOEzé

2a 2\/—8. EJ CF

2. Tacd (a)nCD=F
3’ 3 3

Ma Veoape = 2Veaop = 2Vegop NEN

Veearm -~ Voaer . Vemer _ [CE CF_CM CE CFJ 1
2

Veorps. 2Veaoh . 2Vepop 2\CO'CD ' CB'CO'CD)” 3

Do do ty s6 thé tich hai khdi da dién duoc tao thanh khi cit khdi chop C.AODB boi mit phiang («) la %

(hay 2).
‘3\/§ac - ac\/E‘ 2\/gac

Khoang cach can'tim : d(C, (a)) = N oA
2¢c“ + ¢ +18a 3Vvce +6a

Vi du 4: Trong khéng gian Oxyz , cho hinh hop chir nhat ABCD.A'B'C'D" ¢6
A=0,BecOx,DecOy,A'c0z vd AB=1, AD=2, AA'=3,

1. Tim toa do cac dinh cua hinh hop;

2. Timdiém E trén duong thang DD' sao cho B'E L A'C

3. Timdiém M thuéc A'C, N thudc BD sao cho MN L BD,MN L A'C. Tur do tinh khoang cach giira
hai duong thang chéo nhau A'C va BD

Loi giai.
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1. Tacod A(0;0;0), B(1;0;0), ;
D(0;2;0), A'(0;0;3).

Hinh chiéu cua C Ién (Oxy) la C, T
hinh chiéu cua C 1én Oz 1a A nén

| D|

C(l; 2: O). I o
Hinh chiéu cua B*,C', D" 1én mp B’ :
(Oxy) va truc Oz lan luot 1a cac diém !

A A' né A
B,C,D va A' nen SR S D ¥
B'(10;3), C'(1;,2;3), D'(0;23).

X C

2. Vi E thudc duong thing DD' nén E(O; 2; z),suy ra B'E =(—1; 2;2—3)

Ma A'C=(1;2-3) nén BELA'C & B'EAC=0¢ -1+4-3(2-3)=0e 2= 4.
Viy E(0;2;4).

3. Détm:x.A—'C; ﬁ:y.ﬁ

Taco AM = AA'+ A'M = AA'+ X.A'C = (x;2x;3 - 3x), suy Ta M x; 2x; 3 - 3X)

m=ﬁ+ﬁ=ﬁ+y.ﬁ=(l—y;2y;o): N (1-y;2y:0)
o ... . |MN.A'C=0
Theo gia thiét cua dé bai, taco:q .. (*)
MN.BD =0
Ma MN = (1-x-y;2y-2x3x-3),A'C =(1;2=3), BD =(-1;2,0)
Khi d6 (#) tré thanh

53
1—X—y+4y—4x—9x+9=0<:> _14)(_'_»3,)/:_10(:> x:a
-1+X+y+4y-4x=0 —3x+5y=1 a4
61
Do @6 M g;@;ﬁ . N E;@;o
61 61 61 61 61
Vi MN ' 1a duong vudng goc chung cia hai dudong thaing A'C, BD
d(A'C,BD)=MN =\/(1—X—y)2 +(2y - 2%)2 + (3x - 3)2 =_6§.

Vidu 5: Cho hinh'chép S.ABC c6 day ABC la tam giac vudng can tai B, AB = BC = 2a ; hai mit phang
(SAB) va (SAC) cung vudng goc voi miat phang (ABC). Goi M 1a trung diém ciia AB; mit phang SM va
song song voi BC, cit AC tai N. Biét goc giira hai mat phang (SBC) va (ABC) bang 60°. Tinh thé tich khdi
chép S.BCNM va khoang cach giira hai duong thang AB va SN theo a

Lo giai.
Vi hai mat phang (SAB) va (SAC) cling vudng goc v4i mit phang (ABC) nénsuy ra SA L (ABC).
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Chon hé truc toa d6 nhu hinh vé, dat SA = x,x >0

Vi MN //BC = N la trung diém canh AC S
Toa dd cac dinh la:

B(0;0;0), A(2a;0;0),

C(0:22;0), S(2a;0;x),

M (&;0;0), N (a;a;0)

Az

-

X
Suyra BS = (2a;0; x),B—C =(0;2a;0) = [B—SB—C} - (—Zax; 0;4a2)
Do d6 n = (x0;-2a) 2 VTPT cua mit phing (SBC)
k = (0;0;1) 1a VTPT ctia mit phing (ABC)

Theo gia thiét ta c6: ‘ = cos60° = 1 = 2a . = x% 212a% = x = 2a\/§

\ I VX2 1+ 42272
Vi M, N 1a trung diém cia AB,CB nén

1 3 3a2
SAAMN = 2 Saac = Spuné = 2 SaaBC = T

Tir d6 suy ra thé tich khdi chop S.BMNC- la:

1 1 3a2
Taco: BA = (2a; O;O),S—N - (—a; a: Za@),m - (a; a;O)
Suyra [EA S—NJ = (O; —4\/§a2; 2a2) = [ﬁ S—NJ BN = —4\/§a3

‘[ﬁ,ﬁ]B—N 483 Za@.

(] w1

Vay d(AB,SN) =

B - BAI TAP

Cau1l: Cho hinh chép S.ABCD, day ABCD Ia hinh vudng canh a, SA vubng goc véi mit phang
(ABCD); M, N hai diém ndm trén hai canh BC, CD. Pat BM =x, DN =y (0<x, y<a).

He thrc lién hé gitta x va y dé hai mét phang (SAM ) va (SMN) vudng goc véi nhau 1a:

A x*+a’=a(x+y). B. x*+2a*=a(x+Yy).
C. 2x*+a’ =a(x+y). D. x*+a*=a(x+2y).

Cau 2: Cho hinhchép S.ABC c6 SA vudng goc véi mit phang day. Goi M 14 trung diém cua BC va H
Ia trung diém cia AM . Biét HB=HC, HBC =30°; g6c giira mit phing (SHC) va mit phing

(HBC) bang 60°. Tinh cdsin ciia goc giita duong thing BC va mat phang (SHC)?
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A g V13 c. B3, p. L.
2 4 4 2

Cau 3:  Cho hinh chép S.ABCD co6 day ABCD Ia hinh vudng canh a, mat bén SAB la tam giac déu va
nam trong mdt phing vudng goc véi mit phiang (ABCD). Goi G la trong tAm cia tam gidc SAB
va M, N lan luot 14 trung diém ctia SC, SD (tham khao hinh vé& bén). Tinh cdsin cta goc giita hai
mét phang (GMN ) va (ABCD).

A 2039 p. 3.
13 6

Cau 4:  Cho hinh chop S.ABC c6 day ABC la tam giac vubng.tai A, ABC =60°, BC=2a. Goi D la
diém thoa mén 3SB = 2SD . Hinh chiéu cia S trén'mit phing (ABC) 1a diém H thudc doan BC
sao cho BC =4BH . Biét SA tao voi day mét géc 60°. Goc giita hai duong thang AD va SC
bang
A. 90°. B. 30°. C. 60°. D. 45°.

Cau 5: Cho hinh 14p phuong ABCD.A'B'C'D" canh bang a. Lay diém M thudc doan AD', diém N
thudc doan BD sao cho AM =DN =x, [O <X <¥] . Tim X theo a dé doan MN ngén nhat.
A.x:g. B.X:M. C.X:M. D.X:E.

2 3 4 3
cau6: Cho tt dien OABC ¢5.0A "OB OC ¢5i mot vuong goc voi nhau va OA=0B =0C =2a  Goj
M 14 trung diém BC. Khoang cach gitra hai dudng thang AB va OM bang
a 2a a a
A —. B. —. C. —. D. —.
2 3 NG NG

Cau 7: Trong khong gian vé&i hé toa dd Oxy , cho hinh hop chit nhat ABCD.A'B'C'D’ ¢é A triing véi
goc toa dd O, cac dinh B(m;0;0), D(0;m;0), A'(0;0;n) véi m,n>0 va m+n=4.Goi M
14 trung diém ctia canh CC’. Khi d6 thé tich tir dien BDA'M  dat gia tri 16n nhét bang
AL B, 24°, c.?, p. &

32 108 4 27

Cau 8:  Cho hinh lap phuong ABCD.AB'C'D’ ¢6 do dai canh bang 1. Goi M ,N ,P, Q lan luot 1a trung

diém cua cac canh AB,BC,C'D’ va DD'. Tinh thé tich khdi t&r dién MNPQ .
=y B. L, c.3 p. 1.
12 24 8 8

Cau 9: Cho lang tru tam giac déu ABC.A'B'C’ c0 tat ca cac canh bang a.M la mot dién théa man
CM = _%m . C sin cua goc giita hai mat phang (A'MB) va (ABC) bing
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A Y0 g, Y30, c. ¥ p. L.
8 16 10 4
Cau 10: Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang a. Mot dudng thang d di qua dinh D’ va tam
| ciia mit bén BCC'B'. Hai diém M, N thay doi lan luot thudc cic mat phang (BCC'B’) va
(ABCD) sao cho trung diém K cia MN thudc dudng thang d (tham khao hinh v&). Gia tri bé nhét
ctia d6 dai doan thang MN Ia
A Y g 352 c. 2a p. 232
2 10 5 5
Cau 11: Cho hinh lap phwong ABCD.A'B'C'D" ¢0 canh bang a. Ching minh hai dudng chéo B'D" va
A'B cua hai mit bén 14 hai dudng thiang chéo nhau. Tim khoang cach giita hai dudng thiang chéo
nhau B'D'va A'B.
N 5. 2. c. 2 p, G
3 3 N 2
Cau 12: Cho hinh lang tru ding ABC.A'B'C", ¢c6 ddy AB = a, AC = 2a,
BAC = 120° .Goi M 14 trung diém canh bén BB', biét hai mat phang (MAC) va (MA'C")
vudng goc vé6i nhau. Tinh cb sin ctia goc giira hai mit phang (MAC) va (BCC'B').
A Y4 g 52 c. 2 p. 514,
8 3 28 28
Cau 13: Cho ling tru ABC.A'B'C' c6 do dai canh bén bang 2a, day ABC la tam gidc vudng tai A,
AB = a, AC = a3 va hinh chiéu vuong goc cua dinh A* trén mat phang (ABC) la trung diém
ciia canh BC. Tinhtheo a thé tich khbi chép A'.ABC
3 3 3 3
AL B. 2 c. 2. D. &
4 2 8 12
Cau 14: Cho lang tru dang ABC.A'B'C" ¢6 day ABC la tam giadc vudng, AB = BC =a, canh bén
AA'=ay2 . Goi M 1 trung'diém cta canh BC . Tinhtheo a khoang céach giira hai dudng thang
AM, B'C.
A2 B. 2. c.2 D. 2.
3 4 2 8
Cau 15: Cho hinh langtru tamgiac ABC.A'B'C' ¢6 BB'=a, gdc giira duong thang BB' va mit phang
(ABC)-bang 60°;tam giac ABC vuéng tai C vd BAC = 60° . Hinh chiéu vudng goc cua diém
B!“lén mat phiang (ABC) tring Véi trong tim cta tam giac ABC . Tinh thé tich khdi ta dién
A'ABC theo a.
3 3 3 3
s B. > s p. &
208 108 208 104
Cau 16: Cho hinh ling tru dimg ABC.A'B'C' c¢6 day ABC la tam giac wvudng tai
B, AB=a, AA’=2a, A’C=3a.Goi M latrung diém cua doan théng A'C' | lagiao diém cua
AM va A'C. Tinhtheo a thé tich khéi t&r dién 1ABC
3 3 3 3
AL B. 28 c.>& p. 4
9 9 9 3
Cau 17: Cho hinh lang try tam gidc déu ABC.A'B’'C’ ¢6 AB = a, goc giita hai mit phang (A'BC) va
(ABC) bang 60°. Goi G Ia trong tdm tam giac A'BC . Tinh ban kinh mat cau ngoai tiép tir dién
GABC theo a.
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AL B. 2. c.2 D. 2.
3 4 2 8
Cau 18: Cho lang try ABCD.AB,C, D, c6 day ABCD Ila hinh chirnhit. AB=a, AD = a3 . Hinh chiéu
vudng géc cua diém A, trén mit phing (ABCD) triing vdi giao diém AC va BD. Goc giita hai
mit phang (ADDlAl) va (ABCD) bang 60°. Tinh khoang cach tir diém B, dén mit phang
(A;BD) theo a.
A V2 B. 2. c.2 p, &3
2 4 2 2
Cau 19: Cho hinh tir dign ABCD c6 canh AD vudng goc voi mat phang (ABC); AC = AD =4cm;;
AB =3cm va BC =5cm. Goi M, N lan luot 1a trung diém cac canh BD, BC Tinh khoang cach
giita hai duong thaing CM va AN .
PR g, SY34. c. 33 D&
17 17 17 17
Cau 20: Cho hinh chép S.ABCD c¢6 ddy ABCD Ia hinh chir nhat, canh bén SA wvudng goc véi day,
AB = a, AD =2a,SA = 3a. Goi M,N lan luot 13 hinh.chiéucia A lén SB,SD va P la giao
diém ciia SC v6i mit phang (AMN) . Tinh thé tich khoi chop S.AMPN
1863a° 5 1873a° c 1863a’ D 1263a°
1820 1820 ° - 182 7 1820
Cau 21: Cho hinh chép S.ABCD c¢6 day ~ABCD la hinh thang wvuéng tai A va B;
AB = AD = 2a; CB = a; g0c giita hai mét phing (SBC) va (ABCD) bing 60°. Goi I latrung
diém clia canh AB . Biét hai mat phing (SDI') va.(SCI) cling vudng géc voi mit phang ( ABCD)
, tinh thé tich khdi chop S.ABCD _theo a.
3 3 3 3
A.3a\/§. B.a\/ﬁ. C.3a\/ﬁl D.8a\/ﬁl
5 5} 5 5
Cau 22: Cho hinh chép S.ABCD  c6 day la hinh chir nhat, AB =a, AD = J2a, SA=awa vubng goc Voi
mp(ABCD) . Goi M, N lan Tuot 1a trung diém ctia cac canh AD, SC. Goi | 1a giao diém cua
BM, AC .. Chirng minh mp(SAC) vudng gdc véi (SMB) . Tinh thé tich caa khéi tir dién ANIB.
3 3 3 3
A EY2 g &V2, c @5 p, &2
12 3 5 36
Cau 23: Cho hinh chép S.ABCD c¢6 day la hinh vudng canh a, mat bén SAD la tam giac déu va nam
trong'mat phang vudng goc véi day. Goi M, N, P lan luot la trung di€m cua cac canh SB, BC,CD
. Tinh thé tich khéi t&r dién CMNP .
3 3 3 3
PNLRE g &V2, c. @5 p, &3,
32 3 96 96
Cau 24: Cho hinh chép tu giac déu S.ABCD c¢6 ddy 1a hinh vudng canh a. Goi E 1a diém dbi xtng cia
D qua trung diém ciia SA. M 1a trung diém cua AE, N la trung diém cua BC. Ching minh
MN vudng goc véi BD va tinh (theo a) khoang cach giira hai duong thaing MN va AC.
A V2 B V2 c. a3 p. 2.
4 2 4 8
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Cau 25: Cho hinh chép S.ABCD c¢6 day ABCD Ia hinh vudng canh a. Goi M va N lan luot 1a trung
diém cua cac canh AB va AD; H la giao diém cia CN va DM. Biét SH vudng goc véi mit
phing (ABCD) va SH = av3 . Tinh khoang cach giira hai duong thaing DM va SC theo a.
a/57 2a+/57 2a+/37 ay/57
A. . B. . C. . D. .
19 19 19 38
Cau 26: Cho hinh chép S.ABCD c6 day ABCD Ia hinh vudng canh a, canh bén SA = a; hinh chiéu
VUBNg goc ciia dinh S trén mit phing (ABCD) la diém H thuoc doan AC, AH = ATC. Goi CM
1a duong cao cua tam gidc SAC . Chimg minh M 1a trung diém ciia SA va tinh thé tich khdi tir
dién SMBC theo a.
3 3 3 3
A 314 g &V12 c a5 o 14
48 3 32 24
Cau 27: Cho hinh chép S.ABC c6 ddy ABC la tam gidc can AB = AC = a, BAC.=120°, SA vudng
géc véi mat phing day. Hai mat phing (SAB) va (SBC) tao vdi nhau mot goc 60°. Goi M, N
lan Iuot 13 trung diém cua cac canh SB, SC .Tinh thé tich khdi chép. S;LAMN .
3 3 3 3
PNLRE g &6 c. aYe, p, &4
3888 3888 1233 24
Cau 28: Cho hinh chop tam gi4c déu S.ABC c6 d6 dai canh dayla a.Goi M, N 1a trung diém SB, SC.
Tinh theo a dién tich AAMN | biét (AMN) vudng goc véi (SBC).
2 2 2 2
a 310 g &5 c &0 p, &0
16 16 8 32
Cau 29: Cho hinh chép S.ABC c6 day la tam gidc déucanh a. Canh bén SA =2a va vubng goc vai
mp(ABC). Goi M, N lan luot 1a hinh chiéu cia A 1én SB, SC. Tinh thé tich ctua khéi chop
A.BCMN .
3 3 3 3
A 314 g 3V3 c a3, p. 383
48 25 50 50
Cau 30: Cho hinh chép S.ABC co6 day ABC la tam giac vudng tai B, BA = 3a, BC =4a; mat phang
(SBC) vudng géc voi'mat phing (ABC). Biét SB = 2ay3 va SBC = 30°. Tinh thé tich khéi
chop S.ABC va khoang cach tir diém B dén mit phang (SAC) theo a.
A 85 g 67 c &7 p, 8aV7.
7 7 7 15
Cau 31: Trong khong gian vé6i hé truc toa dd Oxyz cho hinh chép S.ABCD c¢6 day ABCD la hinh thang
vubngtai A, B véi AB = BC =a; AD = 2a; A= 0,B thugctia Ox, D thudctia Oy va S thudc
tia Oz . Pudng thing SC va BD tao voi nhau mot goc a théa cosa = % Goi E latrung
30
diém canh AD. Tinh ban kinh mat cau ngoai tiép hinh chép S.BCE.
A 23 . 26 c. 26 p. 22
2 4 2 2
Cau 32: Cho ling tru déu ABC.A'B'C' c6 canh day bang a. Goi M la trung diém CC', biét
AM L B'M . Chon hé truc Oxyz sao cho A =0, C thudctia Ox, A’ thuoctia Oz va B thudc
mién goc xOy. Tréncaccanh A'B', A'C', BB’ lan luot léy cac diém N, P,Q thoa A'N = NB'
A'P =2C'P, B'Q =3BQ. Tinh thé tich khdi da dién AMPNQ.
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3 3 3 3
a 138V g &6 c, 136 p, 1386
12 24 12 24
Cau 33: Cho hinh chop S.ABCD c¢6 day la hinh thoi canh 1cm, cac canh bén SA, SB, SC ¢6 d6 dai cung
bang 1cm . Tinh d6 dai canh SD sao cho hinh chép S.ABCD c6 thé tich 16n nhét.
A Yo B 5 c. Yo p. 3.
3 2 2 2
Cau 34: T dién déu ABCD cotam la S va co do dai cac canh bang 2. Goi A, B', C', D' theo tha ty 1a
hinh chiéu ctua cic dinh A,B,C,D trén duong thang ndo A d6 di qua S. Tim GTLN
P=SA%+sB*+sc?+sp?
AL B. L. c. D. 2.
4 3 3 3
Cau 35: (THPT-Chuyén-Son-La-Lan-1-2018-2019-Thi-thang-4) Cho hinh chdp tu gide déu S.ABCD
c6 day ABCD la hinh vudng canh a, tam O. Goi M va N lan luot la trung diém cua hai canh
SA va BC, biét MN :%. Khi d6 gi4 tri sin cua goc gitta-duong thang MN va mat phing
(SBD) bang
A Y2 B, Y3 c. Y5 D. /3.
5 . 3 5
Cau 36: (Chuyén Thai Binh Lan3) Cho hinh chép S.ABCD c6 day ABCD la hinh vuéng canh a, SAD
1a tam gidc déu va nam trong mat phang voiday. Goi M va N lan luot 13 trung diém cia BC va
CD . Béan kinh caa mat cau ngoai tiép hinh chop S.CMN béng
A a\/@. B a\/ﬁ. 2 53.\/5. D. a\/3_7.
12 ‘ 8 12 6
Cau 37: (KINH MON 11 LAN 3 NAM 2019) Cho hinh hop ditng ABCD.A'B'C'D’c6 day 1a hinh thoi,
tam giac ABD déu. Goi M, N lan luot 14 trung diém BC va C'D’, biét ring MN L B'D . Goi
o 1a goc tao boi duong thang: MN va mat day (ABCD), khi d6 gi4 tri cosa bang
A. cow:i. B. COSazﬁ. C. cow:i. D. cosa:l.
J3 2 V10 2
Cau 38: (Pang Thanh Nam D¢ 14) Trong khong gian Oxyz, cho di’ém A(1;0:2), B(=2:0;5), C(0;-1;7).
Trén duong thang d vudng goc véi mat phang (ABC) tai A lay mot diem S. Goi H, K lan luot la
hinh chicu vudng goc cua A 1én SB, SC. Biet khi S di dong trén d (S # A) thi duong thang HK
luon di qua mot-diém c6 dinh D. Tinh d¢ dai doan thang AD.
A. AD'=33. B. AD=62. C. AD=3.6. D. AD =6+/3.
Cau 39: (Chuyén Hung Yén Lan 3) Trong khdng gian Oxyz , cho diém A(l; 0; 0), B(O; -1 0), C (0; 0;1)
, D(L-L1). Mat cau tiép xdc 6 canh cua tir dign ABCD cat (ACD) theo thiét dién co dién tich
S . Chon ménh dé dung?
A s=2L. B.s=2. C.s=Z. D.s=2.
3 6 4 5
Cau 40: (THTT sb 3) Cho hinh lang tru ding ABC.AB'C’ ¢4 day ABC |3 tam gi4c can tai C, AB=2a
, AA'=a g6c gitra BC'va (ABB'A') bing 60°. Goi N 1a trung diém AA’ va M la trung diém
BB'. Tinh khoang cach tir diém M dén mat phang (BC'N).
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2a/74 5 aV74 o 2837 5 @
37 37 - 37 '
Cau 4l: (THPT SO 1TUNGHIA LAN 2 NAM 2019) Cho tir dién SABC c6 SA vudng goc véi mat phang

(ABC), SA=AB=3cm, BC =5cm va dién tich tam giac SAC bang 6cm?. Mot mét phing («)

thay d6i qua trong tdm G cua tir dién cat cac canh AS, AB, AC lan luot tai M,N,P . Tinh gia tri

A. 37 .
37

nhé nhat T, cua bicu thic T = 12+ 12+ 12.
AM“ AN° AP
AT =2 B.T =21 C.T -+, D.
17 144 10
pL
34

Cau 42: (Nguyén Khuyén)Cho hinh chép S.ABCD c6 d¢ay ABCDIa hinh vuéng canh a, canh bén
SA=2ava vudng géc véi mat phang day. Goi MIa trung diém canh SD'. Tang cua géc tao boi
hai mat phang (AMC)va (SBC) bang
A 5. 23 c. ¥ o 205

2 3 5 5

Cau 43: Cho khdi chép S.ABCD c6 day 1a hinh binh hanh, AB=3, AD =4, BAD =120°. Canh bén
SA =2+/3 vudng géc véi mat phing day (ABCD). Goi M , N, P lan luot 1a trung diém céc
canh SA, AD va BC, « la goc giita hai mat‘phang (SAC) va (MNP). Chon khang dinh dung
trong c4c khang dinh sau day:

A. a e(60°;90°). B. e(0°;30°),  C.ae(30°;45°). D.ae(45°;60°).

3V3 242 1

VAay: COS¢ = ) = .Suyra: @ ~78°41'24" .
o 213 3B V26 Y

Cau 44: (Yén Phong 1) Cho hinh lap phuong*ABCD.A'B'C'D’ ¢6 canh bang 1. Cac diém M, N lan luot
thudc cac doan A'B’ va  A'D’ sao cho hai mat phang (MAC') va (NAC’) vudng goc véi nhau.
Tim gia tri nho nhét cua thé tich khi chop AAMC'N .

a V3L g ¥5-2 c B3t p, ¥2-1
3 3 3 3
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TOA PO CUA PIEM VA VECTO TRONG KHONG GIAN

A-LY THUYET CHUNG

1. Véc to trong khong gian

* Pinh nghia

Trong khdng gian, vecto 1a mot doan thang c6 dinh hudng tic 1a doan thang ¢6 quy dinh thir ty cua hai
dau

(] Cha y: Cac dinh nghia vé hai vecto bang nhau, d6i nhau va cac phép toan trén cac vecto trong khong
gian dugc xac dinh twong tu nhu trong mat phang.

2. Vecto dong phing

e _ . Ds
* Pinh nghia: Ba vecto a,b,c khac 0 goi la dong //?r/

phang khi gia cua chling ciing song song vai mot

mit phing. )3 y:
7 Chuy:

7 n vecto khéc 0 goi la dong phang khi gia T

cua chling cung song song véi mot mat phang. \

1 Céc gia cua cac vecto dong phang c6 thé

1a cac duong thang chéo nhau. As A
* Piéu kién dé 3 vecto khac 0 ddng phing

binh ly 1:

a,b,c ddng phing < 3ImneR: a=mb+nc
* Phan tich mot vecto theo ba vecto khong dong
phang

C Dinh ly 2: Cho 3 vecto e, e,,e, khong dong phing. Bat ki mot vecto a nao trong khdng gian ciing c6

thé phan tich theo ba vecto d6, nghia la c6 mot bo baséd thuc (X, X5, x3) duy nhat

a: X@H X2€2+ Xae_e:

1 Cha y: Cho vecto a,b,c khac 0:

1. a,b,c ddng phing néu cé ba sé thuc m,n, p khong ddng thai bang 0 sao cho: ma+nb+ pc=0

2. a,b,c khong dong phing néu'tr ma+nb+ pc=0=m=n=p=0

3. Toa d¢ cua vecto

Trong khoéng gian xét hé truc Oxyz, cé truc Ox vudng goc véi truc Oy tai O, va truc Oz vudng gbc vaoi
mat phing (Oxy) ‘tai ‘O. Cic vecto don vi trén tung truc Ox,0y,0z lan luot I3
i=(0;0),7=(0;10),k =(0;0;2).

a) a=(a;a,;a,)&a=ai+a,]+ak

b) M (X, Y2y )< OM =X, i+Y,, j+2,K

€) Cho A(X,, Y 24),B(Xg, Vg, 25) taco:

EZ(XB —Xa Ys — YarZp _ZA) va AB :\/(XB _XA)2 +(yB _yA)2 +(ZB _ZA)Z'

d) M 13 trung diém AB thi M (XB;XA;VBZVA;ZB;ZAJ

e) Cho a=(a,;a,;a,) va b=(b;b,;b,) taco:
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a=h

—bela, =
a, b

b=(a +b;a, +b,;a, +b,)

a=(ka;ka,;ka,)

a ‘a‘ ‘b‘cos(a b) ab +a,b, +asb,

: \a\zﬂ/—al i a

Ll cosp = cos(a b)

D

[

O
I X oI
(=

b1+a2b +a5b, .=
\/al +a)’+a; \/bl +b,? +b,?

[ a va b vubng géc: < ab=0< ab, +a,b, +ab, =0
:kb1

[ a va b cung phuong: < 3k e R:a=kb < {a, = kb,
a, = kb,

4. Tich ¢6 hwéong va ing dung

Tich c6 huong cia a=(a,;a,;a,) va b=(b;b,;b,) I

[5’B]Z(a2a3 [ |22,
b,b; | |bsby | [byb,

a. Tinh chat:

7 [ab]Lafab]ib

‘ 55 ‘ a‘ ‘b‘sm )

]=(azb3 -ah,;ab —ab;;ab, ~a,

[ a va b cung phuong: [a,B] =0
1 a,b,c ddng phing @[5,5].5 =0
b. Cac wng dung tich ¢6 huéng

e ., lr— —
"1 Dién tich tam giac: S,z =E‘[AB,AC]
Rt PRTIN -5 +=17+s
") Thé tich tir dién-V,qc =g‘[AB, AC].AD‘

7 Thé tich Kh&Ihop: Vaes aecro: = ‘[E,E}.A—A"
5. Mt sb kién thirc khac

(v6i a=0,b=0)

b,)

Néu M chia doan AB theo ti sb k(m = km) thi ta co:

X, —kx Y, —ky z,—kz, .
X, =——3B8 .y =28 Bz =—A B y§i k#1
o1k M 1k M 1k
G la trong tdm tam giac ABC@XG:W;yG:yA+);:3+yC;ZG=ZA+Z§+ZC
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B - CAC DANG TOAN CO BAN
Dang 1. A B,C thing hang < AB, AC cing phuong < [E,A—C] =0.

Dang 2. A B,C 1a ba dinh tam gi4c < A, B,C khdng thing hang < AB, AC khéng cung phuong

@[E,A—C}ﬁé.

Dang 3. G(xs;Ys;2s) la trong tdm tam giac ABC thi:

o Xt XetXo . _YatVetVe., _ZatZetZ

¢ 3 ¢ 3 ¢ 3

Dang 4. Cho AABC c6 céc chan E, F cua cac duwong phan giac trong va ngoai ciia goc A cia AABC

tréenBC. Ta co: @:—ﬁ.ﬁ, -
AC AC

1

Dang 5. S,.uc :E‘[E,E] _ diéntich caa hinh binh hanh ABCDIa: S o :‘[E,A—c]

Dang 6. buong cao AH ctaAABC: S, ¢ =EAH.BC = AH

1 28, [PBAC]
~/BC . . BC

Dang 7. Tim D sao cho ABCD Ia hinh binh hanh: T t/c hbh c6.4 cap vecto bing nhau AB = DC

hoic AD =BC... = toa doD.

Dang 8. Chitng minh ABCD 1a mét t@ dién <> AB; AC:AD khéngddng phing < [E,A—C].ﬁ £0.
Dang 9. G(xs; s 2s) la trong tdm tr dién ABCD ‘thi:

_XatXet Xt X _ YatYetYetVo., _ZatZetZc+Zp

X , )
¢ 4 ¢ 4 ¢ 4

Dang 10. Thé tich khéi ttr dien ABCD : V.., =%‘[ﬁ,ﬁ].ﬁ‘

Dang 11. buong cao AH cuatir dign ABCD: V =§SABCD.AH = AH = i

1

2BCD

Dang 12.  Thé tich hinh hop: Vaeep asco = ‘[ﬁﬁ}ﬁ‘

Dang 13.  Hinh chiéuciiadiém A(X,;Y,;z,)én cc mat phang toa do va cac truc:

Xem lai muc 1, cbng thuc 17, 18.

Dang 14. Tim diém déixing véi diém A(X,;Ya;Z, )qua cac mat phang toa do, cac truc va géc toa

do:

(Thiéu tea dé nao thi déi ddu tea dg dé, cé mdt toa dp ndo thi dé nguyén tea dé do)
(OXY): A (Xpi¥Yai—24) (OXZ): A, (Xpi=YaiZa) (OYZ): Aj(—Xa; YarZa)
(OX): A (Xai=Yai—24) (OY): A(=Xai Vai—24) (0Z): Aj(—Xai=YarZs)

Quagoc O: A (—Xx;=Yai—24)

C - BAI TAP TRAC NGHIEM

Cau 1: Cho bon diém S(1,2,3);A(2,2,3);B(1,3,3);C(12,4).Goi M,N,P lan luot Ia trung diém cua
BC,CA va AB. Khid6 SMNP la:
A. Hinh chop. B. Hinh chop déu. C. Tt dién déu. D. Tam dién vudng
Lai giai
o 3 V2
Tam giac: ABC c¢6 AB=BC =CA=+2 = MN = NP = PM =
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Cau 2:

Cau 3:

SA=(10;0);SB =(0;1,0); SC =(0;0;1) s
— SASB=0=>SA 1 SB
Tuong ty SA L SC,SB 1 SC
Céc tam giac vudng SAB, SBC, SCA vubng
tai S, ¢ Cac trung tuyén:
SP =SM =SN =%=g=MN = NP =PM
Taco: SP = (SAB);SM < (SBC);SN = (SCA)
— SP,SM, SN khong ddng phing
— SMNP 12 t& dign déu.
Chon C 7
Trong khong gian Oxyz, cho diém
A(2;0;-2),B(3;-1,-4),C(~2;2;0). biém D trong mat phing (Oyz) cé cao.do.4m sao cho thé
tich ciia khi tir dién ABCD bang 2 va khoang cach tir D dén mat phang (Oxy) bang 1 ¢ thé la:
A. D(0;-3;-1) B. D(0;2;-1) C. D(0;1-1) D. D(0;3;-1)

Loi giai

Do D €(Oyz)—— D(0;b;c) voi c<0

¢ =1(loai)

Theo gi thiét: d[ D,(Oxy)|=1<|c|=1< { —D(0;b;-1)
c

TacH AB = (L-1 —2),A—C = (—4;2;2),ﬁ =(-2;b1)
Suy ra | AB, AC | = (2;6;-2)——| AB, AC | AD=6b—6
L ) lr——— b=3
Ciing theo gia thiét, ta c0: Vg4 = g‘[AB, AC].AD‘ =b-1=2< {b 1
Chon D
Trong khdng gian véi hé toa do Oxyz, cho ba diém A(L2;0), B(3;4;1), D(-13;2). Tim toa
do diém C sao cho ‘ABCD lahinh thang c6 hai canh day AB, CD va c6 goc C bang 45°.
A. C(5;9;5). B. C(15;3). C. C(-3,11). D. C(3;7;4).
Loi giai
Chon D
Cach1.°AB = (2;2;1).
x=-1+2t
Puong thang CD c¢6 phuong trinh 13 CD <y =3+2t .
z2=2+t
Suyra C(-1+2t;3+2t;2+1);CB = (4-2t;1-2t;~1-t), CD = (-2t;-2t;~1).
(4—2t)(—2t) + 1—2t)(=2t) + (-1 —t)(~t)
J(4=21) + (1-2t)2 + (—1—-1)2 |/ (<2)? + (=2t)% + (1)
(4—2t)(=2t) + (1— 2t)(=2t) + (=1—t)(-t) _ A )
J@=27 +(1=2t) + (1) J(=2t)? + (=2’ + (-t)> 2
Lan luot thay t bang 3;1;—1;2(tham s t twong ng voi toa do diém C & cac phuong an A, B,
C, D), tathay t = 2 thoa (1).
Céch 2.

Taco cosBCD =

Hay
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Cau 4:

Cau 5:

Tacd AB = (2;2;1), AD =(-2;1;2). Suy ra A ) 5
AB 1 CD va AB = AD. Theo gia thiét, suy ”

ra DC =2AB. Ki hiéu C(a;b;c), ta co

DC =(a+Lb-3c-2), 2AB=(4;4;2). T 4
do C(3;7;4).

Cho ba diém A(3;1,0),B(0;-10),C(0;0;-6). Néu tam giac A'B'C’ théa man hé thic
A'A+B'B+C'C =0 thico toa do trong tam Ia:
A. (3,0;-2). B. (2;-3;0). C. (3;-2;0). D. (3;-2;1).
Loi giai
Chon A ’
* Cach dién dat thir nh@t: 7
Goi G, G’ theo thir tu lan luot la trong tdm tam giac ABC, A’B*C’. Véi moi diém T trong
khdng gian co:
(1): AA+B'B+C'C =0« (TA-TA')+(TB-TB') +(TC=TC!)=0
< TA+TB+TC=TA+TB'+TC'  (2)
Hé thirc (2) ching to. Néu T =G tac 1a TA+TB+TC =0 thi ta ciing c6 TA'+TB'+TC'=0
hay T =G' hay (1) 1a hé thuc can va du-dé hai tam gidc ABC, A’B’C’ ¢6 cling trong tam.
, . 3+0+0 1-1+0.0+0-6

Ta c6 toa do cina G Ia: Gz( P N j:(l;o;—z)

3 3 3
Do cling 1a toa do trong tam G’ cua AA'B'C'
* Cach dién dat tht hai:
Taco: AA'+BB'+CC'=0 (1)
<:>(A'G'+G'G +@1)+(B'G'+G'G+@)+(C'G'+Cﬁ+(¥):6

< (GA+GB+GC)+(A'G'+B'G'+C'G')+3G'G =0 (2)

Néu G, G’ theo thir tu 1an luot 14 trong tdm tam giac ABC, A’B’C’ nghia 1a

GA+GB+GC=AG'+B'G'+C'G'thi (2)=G'G=0G'=G

Tom lai (1) la'hé thac can va du dé hai tam giac ABC, A’B’C’ ¢6 cling trong tam.
3+0+0.1-1+0.0+0-6

TacétoadécﬁaGlé:Gz( s a3 jz(l;O;—Z).Décﬁnglétoadétrong

tam G’ cua AA'B'C'
Trong khong gian véi hé truc toa do Oxyz, cho ba diém M (3;0;0),N (m,n,0),P(0;0; p). Biét
MN = +/13, MON = 60°, thé tich tr dien OMNP bing 3. Gia tri ctia bidu thic A=m+2n®+ p?
bang
A. 29. B. 27. C. 28. D. 30.

Loi giai
OM =(3;0;0),0N =(m;n;0) = OM.ON =3m
OMON 1 m

oM[JoN] 2~ Vm?n?

OMON = ‘WHOW‘ c0s60° = %
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Cau 6:

Cau 7:

Céau 8:

MN = /(m-3)" +n® =13
Suyra m=2;n=+2/3
[OM,ON | 0P =6\3p =V =%‘6x/§p‘=3: p=13
Vay A=2+2.12+3=29.
Cho hinh chép S.ABCDbiét A(-2;2;6),B(-3;18),C(-10;7),D(%2;3). Goi H Ila trung
diém cua CD, SH L (ABCD). B¢ khéi chop S.ABCD c6 thé tich bang % (dvtt) thi ¢ hai
diém S, S, théa man yéu cau bai toan. Tim toa do trung diém | cua S;S,
A. 1(0;-1,-3). B. 1(10;3) C. 1(0;13). D. 1(-1;0;-3).

Loi giai

3V3

Tacod AB=(-1-12),AC=(L-21)= S,y = %‘[ﬁ, H:] o

DC =(-2;,-2;4), AB=(-1-1,2)= DC =2.AB = ABCD I3 hinh thang v&
93

2
Vi Vg seco =%SH.SABCD — SH =33

SABCD = 38ABC =

Laico H 1a trung diém cia CD = H (0;15)
Goi S(a;b;c):S—H:(—a;l—b;S—c):Sﬁzk[ﬁ,ﬁ]:k(3;3;3):(3k;3k;3k)

Suy ra 3v3 =9k + 9k + 9k? =k = 1
+) Vé6i k=1=> SH =(3;3;3) =S (-3,-2;2)
+) V6i k =-1=> SH =(=3,-3,-3) = S(3;4:8)
Suyra 1(0;1;3)
Trong khéng gian véi hé toa.dd Oxyz, cho hinh vuéng ABCD, B(3;0;8), D(-5;—4;0). Biét
dinh A thuoc mat phang.(Oxy ) va c6 toa do 1a nhitng sé nguyén, khi d6 \FA+@\ bing:
A. 510. B. 6+/10. C. 10v/6. D. 10+/5.
7 Loi gidi 7
Ta c¢6 trung diem BD 1a 1(-1,-2;4),BD =12va diém Athuoc mat phang (Oxy) nén A(a;b;0).
AB? = AD' T @{(a—3)2 +b2+82 = (a+5) +(b+4)°

ABCD Ia hinh vuéng = 1
Alzz(EBD (a+1)?+(b+2)*+4°=36

17
a:_

@{b=4_2a @{azl hoic { ° = A(L: 2:0) hoic A(E;_—M;Oj

(a+1)*+(6-2a)* =20 b=2 b:—_14 5 5

5
(loai). Vi A(L;2;0) =C(-3;-6;8).
Trong khong gian véi hé toa do Oxyz, cho ba diém A(4;2;0),B(2;4;0),C(2;2;1). Biét diém
H (a;b;c) la tryc tdm cua tam giac ABC. Tinh S=a—b+3c.
A S=-6. B.S=-2. C.S=6. D.S=2.
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Lo giai
Chon B
Taco: HA=(4-a;2-b;—c),HB =(2-a;4-b;—c),BC =(0;-2;1),AC = (-2;0;1).

=|BC,AC |=(-2,-2-4)=[ BC,AC | HA=2(a-4)+2(b-2)+4c = 2a+2b+4c-12.
Vi H latryc tdm cua tam giac ABC nén:

o a=t

HB.AC =0 2(a-2)-c=0 2a—c=4 3
HABC =0 ©12(b-2)-c=0 ©i2b-c=4 <<ib= % S=a-b+3c=2

[E,A—c]_m:o 2a+2b+4c-12=0 |a+b+2c=6 5

C=—

3

Cau 9:  Trong khdng gian véi hé toa 46 Oxyz, cho ba diém A(a;0;0),B(1;b;0),C(10;¢)voi a,b,c la
cac s6 thuc thay doi sao cho H (3;2;1) Ia tryc tdm cuia tam giac ABC. Tinh S=a-+b+c.
A S=2. B. $=19. C. S =11, D.'S =9.

Loi giai
Chon B
AHBC =0
& H (3;2;1) 1a truc tam cua tam gidc ABC khi va chikhi { BH.AC =0.
H (ABC)
AH =(3-a;2;1),BC(0;-b;c).
BH (2;2-b;1),AC (1-a;0;c).
Taco AHBC =0< —2b+c=0<c=2b.
BH.AC=0< 2(1-a)+c=0,thay c=2b taduoc a=b+1.
Khi d6 AB = (~b;b;0)="AB cung phuong véi u(-110), AC(-b;0;2b)= AC cung phuong
voi v(-10;2).
Ta cé[ﬁ,@]:(z;z;l) D& H-¢ ( ABC)khi va chi khi u,v, AH dong phang
S 11
<|uv]AH :O<:>2(3—a)+4+1:0<:>a:E:b:%,c:Q.
Vay a+b+¢=19.

Cau 10: Trong khéng gian véi hé toa do Oxyz, cho ba diém A(4;0;0),B(a;h;0),C(0;0;c) vai
(a,b,c>0) thoa man do dai doan AB=2410, goc AOB =45° va thé tich khéi tir dién OABC
bing 8. Tinhtong T =a+b+c.

A T=2. B. T =10. C.T=12. D. T=14.
Loi giai
Chon D
Vosee = ; Soas.OC _% OAOB.OC.sin AOB % a?+b*.— _8 & c?(a®+b*)=288.
Laicé AB=,/(a—4) +b? =210 o (a—4)° +b? =40
Theo dinh Ii ham sb c6-sin ta co:
B? = OA? + OB? —2.0A0B.c0s45° =16 +a* + b’ —41/2(a2 +b?) =
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< al+b? =72:c2:%:4:>c:2; —8a+16+72=40 @a=6=Db=6.

Vay T=6+6+2=14.

Cau 11: (THPT-Yén-Khanh-Ninh-Binh-lan-4-2018-2019-Thi-thang-4)Trong khdng gian Oxyz cho
cac diem A(5;1;5), B(4;3;2), C(-3;-2;1). Piém I(a;b;c) 1a tdm dwong tron ngoai tiép
tam giac ABC. Tinh a+2b+c?

A 1. B. 3. C. 6. D. -9.
Loi gii

Chon B

Céch 1:

AB=(-1;2;-3), AC=(-8;-3;-4).

NI\I

dbe)
(-%J

Goi n 1a véc to phap tuyén ciia mit phang (ABC) = n AC] (-17;20;19).
(ABC):-17x+20y+197-30=0.

Goi M, N Ilan luot 1a trung diém AB, AC =

IM"L AB
| 1a tam duong tron ngoai tiép tam gidc ABC <IN L AC <
e (ABC)
9 7
——a|(-1)+(2-b).2+| ==c |.(=3)=0
(2 ]( J+(2-0) (2 )( ) a-2b+3c=11 a=1
1 37 1
=S (1—a).(—8)+(—E—b].(—3)+(3—c).( 4)=0 < <8a+3b+4c="— 5 =S b:_E'
—17a+20b+19c~-30=0 —17a+20b+19c =30 c=3

Vay a+2b+c=1+2.(—%)+3=3.

Céch 2:

Taco E:(—l;z;—s) va ﬁ:(—7;—5;—1):E.E:O:AABCVUGng tai B .
Vi I 1a tam duong tron ngoai tiép A ABC nén | 1a trung diém cia AC .

Vay I(1;—%;3):>a+2b+c=1+2.(—%)+3=3.

Cau 12: (KIM LIEN HA NOQI NAM 2018-2019 LAN 03) Trong khéng gian Oxyz , cho hinh ling try
tam giac déu ABC.A'B'C’ c6 A’(\/g;—l;l), hai dinh B,C thuoc truc Oz va AA'=1 (C
khong trung véi O). Biét vécto a:(a;b;Z) véi a,beR la mot vécto chi phuong cua duong
thang AC. Tinh T =a® +b°.

A. T=5. B.T=16. C.T=4. D.T=9.
Loi giai
Chon B
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|

A

Goi M la trung diém BC.

AM 1 BC
Khi do6 co
AA' 1 BC

(vi dudng thang BC chinh la truc Oz)
A(V3;-1;1) = M (0;0:1) va AM =2.

= BC L AM tai M = M Ia hinh chiéu cua A’ tréntruc Oz

J3

Taco: AM =JA'M?— AA? =/3. Matam giac ABC déu nén AM =7BC=\@:>BC:2
= MC =1.

Vi C thugc truc Oz va C khong tring véi O nén goi C(0;0;c), c#0.

MC =(0;0;¢c-1) = MC =[c-1
c=0(L)

MC=1 < c-1=1 c{
c=2

= C(0;0;2).

AC = (—\/5 ;1;1) la mot vécto chiphuwong ctia duong thang A'C
= u= (—2\/5 2] 2) cling 12 mdt-vécto chiphuong ciia duong thing A'C.

Vay a=-23;b=2=T=a%+b*=16.
Cau 13: (Thuan Thanh 2 Bic Ninh) Trong khéng gian véi hé toa dd Oxyz , cho hinh thang ABCD ¢6
hai day AB, CD; c6.toadd ba dinh A(1;2;1), B(2;0;-1), C(6;10). Biét hinh thang c6 dién

tich bing 6v2 . Gia strdinh D (a;b;c), tim ménh d& dung?

A. a+b+c=6 . B. a+b+c=5. C.a+b+c=8. D. a+b+c=7.
Loi giai
Chon C
A B
D¢ C

Cach 1:
AB=(1-2;-2); AC =(5,-1-1);DC = (6-a;1-b; ).

, I p—— N} o2 32
Taco SAABC —EH:AB, AC:H _T: SACD = 6\/5—7 —T.
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c=12-2a
b=13-2a
6-a 1-b ¢
AB//CD nén AB va DC cung phuong, cung chiéu <:>T:—2 E>O<:> a<o
- b>1
c>0
| AC,AD |=(0;9a-54;54-9a).
.19
32 32 3
SAACD—T —‘ [AC.AD]=-=Fe[pa-9a|=3e| .
a:?

So véi diéu kién suy ra: az%: a+b+c=8.

Céch 2:
Ta cd AB=3;h=d(C,AB)=—”1362.
sABCng(ABwD)@G\F—“lG (3+CD) < CD=1.

Suyra AB=3DC < D(%% %):a+b+c 8.

Cau 14: (KIM LIEN HA NQI NAM 2018-2019 LAN 03)-Trong khdng gian Oxyz, cho hinh thang
can ABCD c¢6 cac ddy lan luot la- AB,CD. Bict A(3;1,-2), B(-13;2), C(-6;3;6) va
D(a;b;c) voi a;b;ceR. Tinh T=a+h+c.

A T=-3. B. T=1. C.T=3. D.T=-1.
Léi giai
Chon A
Céch1: Tacé AB=(-4;2;4);CD=(a+6;b—3;c—6)
a+6 b-3 c-6

Do ABCD Ia hinh:thang can nén CD =kAB (k € R) hay =

h=—2 —-a
=J 2 .\Vay D(a;?;—a)
c=-a

2
Lai c6 AC =BD < AC? =BD? <:>(—9)2 +2°+8° :(a+1)2+(g+3] +(a+2)2

) a==6
< a" +4a-60=0<
a=-10
Véi a=-10= D(-10;5;10). Kiém tra thiy: AB=CD (Khdong théa man ABCD Ia hinh thang
can).

Véi a=6= D(6;-3,-6). Kiém tra thay: (-3).AB=CD ( thoa mén).
Do d6, T=a+b+c=6-3-6=-3.

Céch 2

Tacd AB=(-4;2;4);CD=(a+6;b-3;,c-6)
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a+6 b-3 c-6

Do ABCD Ia hinh thang can nén AB; CD ngugc huéng hay > : > <0
!
2 —a
<<qc=-a.Vay D(a;7;—aj voi a>—b6 .
a>-6

2
Laic6 AC =BD < AC? =BD? <:>(—9)2 +2°+8° :(a+1)2+(%+3j +(a+2)2

a==6
a=-10(L)
Vé6i a=6= D(6;,-3;-6).

Dodo, T=a+b+c=6-3-6=-3.

Céch 3
+ Viét phuong trinh mat phang trung truc cua doan thang AB ( ciing 1&-mp trung truc caa doan

thing CD)
+ Goi mp () la mat phang trung truc ciia doan thang AB , suy ramp (o) di qua trung diém

<:>a2+4a—60:0<:{

, / .l —
1 (1;2;0) cua doan thang AB va c6 mot vecto phap tuyen la n ZEAB =(—2;1;2) , suy ra
phuong trinh cia mp (a)la: (a):-2x+y+2z=0.
+Vi C,D dbi xtng nhau qua mp (o ) nén
D(6;-3;-6)=a=6;b=-3;c=-6=T=a+b+c=-3
Cong thic tric nghiém: Xac dinh toa do diém M'(x;;y;;2,) 1a diém doi xtng cua diém

M (X5 Yo:2,)quamp (a):ax+by+ez+d=0 (a2+b2+c2 ;tO)

X =X, — 28K ] ’
ax, +by, +cz, +
=y,-2bk (keR), k=- :
= Yo (keR) a’+b?+c?
Z, =1,—2cK
Cau 15: (GIA LOC TINH HAI DUONG 2019 lan 2) Trong mit phang toa do Oxyz, cho bon diém
A(0;-1;2), B(2;-3;0), C(-2;1;,1), D(0;-1;3). Goi (L) la tap hop tat ca cac diem M
trong khong gian-théa man dang thac MA.MB = MC.MD =1. Biét rang (L) la mot dudng
tron, tinh ban kinh duong tron d6?
A.rzﬁ. B.rzﬁ. C.rzﬁ. D.rzﬂ.
2 2 2 B 2
Loi giai 3
Téac gia: Nguyen Thanh Giang; Fb: Thanh Giang
Chon D
* Trudc tién, ta xét bai toan phu sau: , 7 i
“Trong khong gian cho doan thang AB bat ki, c6 trung diém 1 . Ching minh rang tdp hop cac
diem M théa man MA.MB =k >0 1a mét mdt cau tdm | va ban kinh R =k + 1A2 ™.
That vay:
MA.MB =k < (MI+1A )(MI +1B) =k < (MI +1A )(MI —1A) =k < MI* —1A* =k
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< MI? =k + 1A% hay IM =k + I1A? .
Suyra M thudc mat cau tdm 1, ban kinh R = vk + 1A% .

M

* Ap dung: C6 1(1;-2;1) va J(~1;0;2) lan luot 1a trung diém cua doan thang AB va CD.
Str dung két qua bai toan trén, ta co:

+ T diéu kién MA.MB =1, suyra M thuoc mat cau tam 1/, bankinh.R, =2. (1)

+ Tur diéu kign MC.MD =1, suyra M thudc mat cau tm J, ban kinh R, =2. (2)

Tacl |R —R,|=0<1J=3<R +R,=4.(3)

Tur (1), (2) va(3) suyra M thudc dudng tron giao tuyen cua hai mat cau néu trén.
+ Goi K la tdm cua duong tron giao tuyen.

2
Suy ra ban kinh cantim r = KM =vIM 2= IK? = sz_(%) =g_

Cau 16: (Nguyén Trai Hai Dwong Lanl) Trong khong gian Oxyz, cho cac diém A(0;4\/§ ;0),
B(0;0;4\/§), diém C e (Oxy) va tam giac OAC vudng tai C, hinh chiéu vuéng géc cia O

trén BC 1a diém H . Khi'do diém H ludn thudc duong tron cb dinh c6 ban kinh bang
A 242. B. 4. C. 3. D.2.

Loi giai
Chon D

P
+) D& thay BeOz.Tacd Ac(Oxy)va C e (Oxy), suyra OB L(OAC).
. [AC LOC

+) Tacd
AC L OB
Mit khac tacé OH L BC (2), (theo gia thiét).

= AC L(OBC), ma OH < (OBC).Suyra AC LOH (1).
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Cau 17:

Céau 18:

Céau 19:

Tir (1) va (2) suyra OH L(ABC) =OH L AB va OH L HA.

+) V6i OH L AB suy ra H thugc mat phang (P) véi (P) la mit phang di qua O va vudng
goc véi duong thang AB . Phuong trinh cua (P) la: y—z=0.

+) V6i OH L HA = AOHA vubng tai H . Do 6 H thuoc mat cau (S) c6 tam 1(0;2v/2;0)

la trung diém ciia OA va ban kinh R = % ~2J2.

+) Do dé diem H ludn thuge dudng tron (T) ¢b dinh 1a giao tuyén cua mét phang (P) véi mat
cau ().
+) Gia sir (T) c6 tam K vabankinh r thi IK =d(1,(P))=2 va r=vR* - IK* =2,

Vay diém H ludn thudc duong tron cd dinh c6 ban kinh bing 2.
(KY-NANG-GIAI-TOAN-HUONG-PEN-THPT-QG) Trong khdng gian voi hé truc Oxyz,

cho tam giac ABC véi A(2;0;-3); B(-1;-2; 4); C(2;-1;2). Biét diem E(a;b;c) 1a diém
dé biéu thirc P :‘§A+@+ﬁ‘ dat gia tri nho nhat. Tinh' T.=a+b+c
A T=3 B.T=1. C.T=0. D.T=-1.
Loi giai
Chon B
Goi G latrong tam tam gidc ABC = G(L;,-11)-
Taco: P=|EA+EB+EC| =[3EG|=3EG 20 =Ry, =0 khi E=G(1;-1;1) =T =1
(Nam Tién Hai Thai Binh Lan1) Trong khong gian véi hé truc toa do Oxyz, cho hai diém
A(-13;4), B(9-7;2). Tim trén truc. OX toa do diém M sao cho MA®+MB? dat gia tri nho
nhat.
A. M (5;0;0). B. M (=2;0;0). C. M (4;0;0). D. M (9;0;0).
Loi giai
Chon C
Goi M (x;0;0) € Ox.
MA? = (x +1) 4844,
MB? = (x~9)" + 72 422,
Suy ra"MA? +MB? = 2x* ~16x +160 = 2(x—4)" +128 2128, vx e R.
Nén MA? +MB? dat gid tri nho nhat 1a 128 khi x = 4. Vay M =(4;0;0)
(THPT Nghen Lanl) Trong khong gian Oxyz, cho cdc diém A(1;1;2);B(0;-1;-3). Xét

diém M thay doi trén mat phang (Oxz), gia tri nhé nhat cia ‘O—M+2m+3m‘ bang?

A 1l B.E. C.l. D.l.
n 2 2 4
Loi giai

Chon A

s = AT s = 1-1-5
Chon I (a;b;c) thoa Ol +2IA+3I1B=0 = I| —=;—;—|.

2 4 4
Taco: ‘O—M+2m+3m‘ :‘a+2ﬁ\+3ﬁ+4W‘ :4‘W‘.
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Céau 20:

Céau 21:

= [OM +2MA +3MB| nho nhét < 4|MI| nho nhét < M1 L (Oxz). Litc 4§

4|MT| = 4d (1;(0x2)) =1.

(Gang Thép Thai Nguyén) Trong khéng gian véi hé truc toa do Oxyz, cho 4 diém
A(2;4;-1), B(L,4;-1), C(2;4;3), D(2;2;-1), biét M (x;y;z) d& MA? + MB? + MC? + MD?
dat gi4 tri nho nhét thi x + y + z bang

A. 6. B.%. C. 8. D.9.
Loi giai
Chon B
7 o 77
Xét diém I(a;b;c) thoaman IA+IB+ IC+ ID =0. Khi d6 I(Z;E;Oj'

Tacod MA2+MBZ+MC2+MD2:(W+ﬁ)2+(W+@)2+(W+E)2+(W+ﬁ)2

=4|\/||2+2W(ﬁ+ﬁ+ﬁ+ﬁ)+|A2+||32+|c:2+|D2

= 4MI? + IA% + 1B + IC? + ID? > IA% + 1B + IC? + ID? (vi MI2 > 0 véi moi diém M)
21

. N 7.7 7.1
Dau"="xayra <M =1 tacla M| —; =0 (= X+y+Z=—+—=—.
4 2 4 2 4

(Nguy&n Khuyén)Trong khong gian Oxyz , cho OA=T+7] -3k, B(2;2;1). Tim toa do diém
M thudc truc tung sao cho MA? + MB? nho nhat.
A. M(0;-2;0). B_.M(O;S;OJ. C. M(0;-3;0). D. M(0;-4;0).
Loi Giai
Chon B

Céch 1: Do M €Oy nén M (0;y;0). Tinh MA? + MB? =2y -6y +20= f(y).

Do d6 f(y) nho nhite y:g . Vay M (0;%;0)
;§;—1j.
2

N | w

Céach 2: Taco: A(1;1J—3). Goi | 13 trung diém cua AB . Suyra | =(
-2 —2 —  —\2 —_—  —\2

Khi d6: MA2+MB?=MA +MB :(M|+|A) +(M|+|B)

=2W2+U&2+E2+2W.(TA’+E)=2M|2+|A2+|BZ=2M|2+9.

Do d6 MA® + MB? dat gia tri nhé nhat khi va chikhi MI c6 do dai ngan nhét, diéu ndy xay ra
khi va chi khi M 14 hinh chiéu vuong goc cua | trén truc tung.
Phuong trinh mat phang (P) di qua | va vudng géc véi truc tung la

0.(x—%)+1.(y—§j+0.(z+l)=0 hay (P): y—g:o.

X
Phuong trinh tham s6 cua tryc tung 14 4 Y =
yA
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Céau 22:

Céau 23:

Céau 24:

x=0 x=0

y=t 3

7=0 = y=§ Vay M(O,—,Oj
_3_ z=0

y 2

Trong khéng gian véi hé truc toa do Oxyz, cho ba diém A(111),B(-2;10),C(2-3,1) Piém
S(a;b;c) sao cho SA? +2SB? +3SC? dat gid tri nho nhat. Tinh T =a+b+c

A.Tzl. B.T=-1. C.Tz_—l. D.T=_—5.
2 3 6
Lo gii
Chon D
Goi G 1a diém sao cho G—A+2Cﬁ+3@=6<:>6(%;—1;%lj

SA’ +25B? +35C?=SA +25B +35C =(SG+GA) +2(SG+GB) +3(56+GC)
=65G2 + GA? + 2GB? + 3GC?

SA? + SB? + SC?nho nhit khi S=G hay S(%;—l;_?lj Nén T =%5.
(Ngd Quyén Ha Ngi) Trong khdng gian Oxyz, cho céc diem A(2t;2t;0),B(0;0;t) véi t>0.

P . e ———— N L, ., . a .
Cho diém P di dong thoa man OP.AP +OP.BP+ AP.BP =3. Biét rang co gia tri tzg VoI

a,b nguyén duong va % t6i gian sao cho OP"dat gia trj I6n nhét 13 3. Tinh gid tri Q = 2a+b?
A. 5. B. 13. C.11. D. 9.
Loi gidi
Chon C
Taco: OAOB =0 nén
OP.AP +OP.BP+ AP.BP =3
> OP. (P - O) + OP.(OP - OB ) + (G - OA) (O - OB =3
< 30P? =3+.20P| OA+OB |(1).
Gia s P(x;y;z) thi phuong trinh (1) tro thanh

3(x2+ y° +22)=3+2t(2x+2y+z)§3+2t\/(4+4+1)(x2 +y? +zz)
Hay
30P? <3+6tOP <> OP? - 2tOP -1<0

=St-VtP+1<OP <t+4/t° +1
Tt gia thiét suy ra t+\/t2+1:3<:>t:§.vay Q=2a+b=11.

Trong khong gian véi hé toa dd Oxy, cho hinh hop chix nhat ABCD.A'B'C'D’ ¢6 A trung véi
g6c toa do O, cac dinh B(m;0;0), D(0;m;0), A'(0;0;n) v&i m,n>0 va m+n=4.Goi M 1
trung diém ctia canh CC’. Khi d6 thé tich tir dien BDA'M dat gié tri 16n nhét bang

A B. 2. c. 2 p. 2
108 4 27 32
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Léi giai

y

Toa do diém C(m;m;0),C'(m;m;;n),M (m;m;g)

@:(—m;o;n),@:(—m;m;O),W:(O;m;gj

[ BA', BD | = (~mn;-mn;-m?)

lr=— =—=7=—| mn
Veouw =~ | BA", BD | BM| =
6 4
3
Tach m.m.(2n)s(m+m+2nj _ ol =m’n 3@
3 27 27
64
=>Veoam < —
BDA'M 27
Chon C

Cau 25: Trong khdng gian véi hé toa do Oxyz, cho hai diém A(3;-2;4),B(-L4;-4) va diém
C(0;a;b) thoa man tam giac-ABC can tai C va c6 dién tich nho nhét. Tinh S=2a+3b.

A 5-52 B.5-/3. c.g-232 D.s=2
25 25 10 5
Loi giai
Chon A
Taco: AB =(-4;6;-8),AC =(-3;a+2;b—4).
a+2 —_3 ail
Diéukién d¢é ‘A, B,C 1a ba dinh cua tam giéc la: 6 4.
b-4 -3
— b2
8 4

Goi | latrung diém cua AB ta co: I(l;l;O)
Tam giac ABC cantaiCnén Cl L AB < CI.AB=0< 1.(-4)+(1-a).6+(-b).(-8)=0

3a—1(1).

Dién tich tam giac ABC la: S, ;. =%.C|.AB Do d6 dién tich tam gidc ABC nho nhat khi CI

& —6a+8b+2=0<3a-4b-1=0=b=

nho nhat.
Khi dé: Cl =\[1+(1-a)’ +(0-b)’ =2+a’—2a+b’ (2).
Thay (1) vao (2) ta cé:
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2 2
CI:\/2+a2—2a+(3a4_1} :\/25a —38a+33 1\/(5 _g] ﬂ 4\/_.

16 4 5 25 20
Vay Cl nhoé nhat khi a=£:> b =i:> S=2a+3b :g,
25 25 25
Cau 26: Trong khdng gian véi hé toa doOxyz , cho hai diém A(2;2;0),B(2;0;-2) va diém M (a,b,c)
véi a,b,c 1a cac sé thuc thay déi thoa min a+2b—c—1=0. Biét MA=MB va géc AMB c0
s6 do 16n nhat. Tinh S=a+2b+3c.

A s=18 B.s=2 C.s=-1. D.s=1.

11 11 11 11

Loi giai
Chon B
Vi MA=MB nén M thudc mat phang trung truc (P) cua doan AB.
) . |b+c=0 c=-b
Taco (P):y+z=0nén = :
a+2b-c-1=0 a=1-3b

A=(1+30;2-Db;b),MB = (1+3b;-b; -2 +b)
- 2
_ cos AMB = MAMB__ (1+3b)" +2b(h=2)
[MALIMB| [(1+30)? +(b—2) +b J{1 30 + (b—2)° +b?
9b% +6b+1+2b% —4b 11b% +2b+1
T O +6b+1+2b°—4b+4 1102 +2b+5

, 4(22b+ 2 _
Xét f(b)zw co f'( ):Q: ~poL
11b°+2b+5 11b“+2b+5 11
Nhan thay f (b) nho nhat tai b_—i:>a_E c_i
11 11 11
Nén a+2b+3c—£—£+i 5
11 11 11 11

Cau 27: Trong khdng gian Oxyz cho ba diém M (2;3;-1),N(-1,11),P(L;m-1;2). Tim gia tri nho nhat
cua sé do goc ZMNP.,

6 .6 2 .2
A. arccos——. B. arcsin— C. arccos— D. arcsin—
NEH 85 9 9
Loi giai
Chon A
cosMNP — NM.NP _ 2m
NM.NP 17 /m? —4m+9
Dé s6 do goc MNP nho nhat thi cosMNP = NM.NP _ 2m la s6 dwong 160
NM.NP \/_\/m2—4m+9
. NM.NP 2m m?
nhat. Khi d6 cosMNP =
NM.NP \/_ﬂ/m _4Am4+9 \/_7 m>—4m+9
Xét ham sé f(m) =— m* - 12
m’ —4m+9 i_iﬂ 3 2y 5 5
m m o m3) Yo
NM.NP 2m m?
COoSMNP =
NM.NP \/_ﬂ/m _4Am4+9 \/_7 m? —4m+9 \/_
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Céau 28:

Céau 29:

(PH Vinh Lan 1) Trong khong gian Oxyz, cho a=(1-10) va hai diém A(-4;7;3),
B(4;4;5). Gia st M, N la hai diém thay ddi trong mat phiang (Oxy) sao cho MN cung
huéng véi a va MN =542 Gia tri lon nhat cia |AM — BN/ bang

A V17 . B. V77 . C. 742 -3. D. V82 -5.
Loi giai
Chon A

Vi MN cung huéng véi a nén 3t>0: MN =ta.
Hon nira, MN =512 < t.]a =5v2 <t =5. Suy ra MN = (5,-5,0).

X'+4=5 x'=1
Goi A'(x;y;2') ladiémsaocho AA'=MN <1y -7=-5 <1y =2 =>~A(12;3).
2’-3=0 2'=3

DE thay cac diém A, B déu ndm cling phia so véi mat phang (Oxy) vichling-déu c6 cao do
duong. Hon nira vi cao do ciia chung khac nhau nén dudngthang A'B lubn cit mat phang
(Oxy) tai mot diém c6 dinh.

Tir AA'=MN suyra AM = AN nén |AM —BN|=|A'N-=BN|< A'B dau bing xay ra khi N
1 giao diém cua duong thang A'B véi mat phang (Oxy)-

Do d6 max|AM —BN|= A'B = J(4-1)° + (4<2) +(5-3)° =17 , dat duoc khi
N = A'B(Oxy).
Nhan xét

Y tudng ra dé
Tur bat dang thirc véc to
a) h ul —|\7|‘ < \G—G\. DAu “=""xay.ra khi va chi khi hai véc to U va v cung chiéu.

b) ‘|ﬁ+\7‘s‘u‘+‘ﬁ‘. DAu“=" xay ra khi va chi khi hai véc to u va v cuing chiéu.

c) ‘| ﬁ—\?‘ < ‘GHG‘. D4u “=" xay ra khi va chi khi hai véc to U va v nguoc chiéu.

(Ly Nhén ~Téng)  Trong khong gian v hé truyc toa do Oxyz, cho
A(a;0;0),B(0;b;0),C(0;0;c) A, B, C Voi a,b,c>0 sao cho
OA+OB+0C+ AB + BC +CA =1++/2 .. Gia tri I6n nhit cua Vo asc bang
AL B. = c. L. D. =

108 486 54 162

Loi giai

Chon D
Taco OA=a,0B=b;0C =c; AB=+a’+b* BC =+b* +c*,CA=+/c* +a’.
Vouse = %OA.OB.OC = %a.b.c.

OA+OB+0C +AB+BC +CA=1++2 < a+b+c++va?+b2 +vb?+c? ++/c?+a? =1+/2.
Ap dung bat dang thirc Cosi ta co: a+b+c > 3%abc,

Ja? +b? +4/b2 +¢? ++/c2 + @’ 233/(&12 +b2)(b2 +c2)(c2 +a2) > 3%/2ab.2bc.2ac = 3+/2.%/abc.

Suyra a+b+c++/a’+b? +vb?+c? ++c’ +a’ > 3¥abc +3+/2.3/abc
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Céau 30:

<:>1+\/523\3/abc(1+\/§)c> Y/abc S%@&bCS%@%&bCSﬁ%@VOABC s%.

a>0b>0c>0
DAu bang xay ra <<a=b=c acbocos
a+b+c+va2+h? +b?+c2 +4/c?+a% =1++/2

] : 1
Vay gia tri 1on nhat caa V biang ——
ay g 1 OABC g 162

(Poan Thweng) Trong khdng gian Oxyz, cho A(L-12), B(-2,0;3), C(0;;,-2). Goi
M(abic) 1a diém thuoc mat phang (Oxy) sao cho  biéu thic
S = MAMB + 2MB.MC + 3MC.MA dat gié tri nho nhat. Khi d6 T =12a+12b+c c6 gia tri 1
A T=3. B.T=-3. C.T=1. D.T=-1.

Léi gii
Chon D
Taco M(a;b;c)e(Oxy) nén c=0.Do d6 M (a;b;0).
MA=(1-a;-1-b;2), MB =(-2-a;-b;3), MC = (-a;1-h;-2)
MAMB = (1-a)(-2-a)+(-1-b)(-b)+6=2a’ +a+b’ +b+4
MB.MC =(-2-a)(-a)+(-b)(1-b)-6=2a’+2a+b*~b—6
MC.MA=(-a)(1-a)+(1-b)(-1-b)-4=2a"-a+b’-5
Suyra
S=a’+a+h’+b+4+2(a’+2a+b?-b—6)+3(a’-a+b’-5)=6a"+2a+6b’—b-23

2 2
s=6la+s | +6[b-2 | -2L5L 7
6 12 24 24

Do d6 S dat gia tri nho nhat1a 57 khi a=—1 vab =i
24 6 12

Khiddé T =12a+12b+c :12.(—%j+12.%+0 =-1.

. ., 1
AAMCN = gAA'SA'MC'N = 6( t+m ) \/—

\Y

Vay.gia tri nho nhat caa thé tich khdi chop AA'MC'N la

J3-1
.
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PHUONG TRINH MAT PHANG

A - LY THUYET CHUNG

1. Pinh nghia

Trong khong gian Oxyz phuong trinh dang Ax+By+Cz+D =0 véi A*>+B*+C? >0 duoc goi la
phuong trinh tdng quat caa mat phang.

1 Phuong trinh mat phang (P): Ax+By+Cz+D =0 véi A’+B*+C’>0 c6 vec to phép tuyen la

n =(A;B;C).

11 Mat phang (P) di qua diém M, (X,;Y,:Z,) Va nhan vecto n=(A;B;C),n =0 lam vecto phap tuyén
dang (P): A(x=%,)+B(y—Y,)+C(z-2,)=0.

1 Néu (P) c6 cap vecto a=(a,;a,;a,);b=(b;b,;b,) khong cing phuong, c6 gia §ong song hodc nim
trén (P). Thi vecto phap tuyén ciia (P) duge xéc dinh n=|a,b].

2. Cac truong hop riéng ciia mit phang
Trong khdng gian Oxyz cho mp («):Ax+By+Cz+D =0, voi A*+B* +C¥> 0, Khi do:

1 D=0 khivachikhi («) di qua gbc toa do.
1 A=0,B=0,C=0,D=0 khiva chi khi () song song truc“Ox.
1 A=0,B=0,C =0,D =0 khivachikhi () song song/nit phang,(Oxy).

" ABCD#0. Pita=—2b=-2c=-2 gids: (&) X+ Y+ E21
A B C a b z
3. Phuong trinh mit chén cit cac tryc toa dditai edc diém A(a;0;0),B(0;b;0),C(0;0;c):
§+X+£:1, abc=0
a,, b\ ¢

4. Phuong trinh cac mit phing tea d¢: (Oyz)ix=0; (Oxz):y=0; (Oxy):z=0.
5. Chum mit phang (I6p chuyén):
Giast (a)n(a')=d trongdo: (@): Ax+#By+Cz+D=0 va (¢'):A'x+B'y+C'z+D"'=0.
Pt mp chira d c6 dang: .m(Ax+By+Cz+D)+n(A'x+B'y+C'z+D"')=0 (v&i m*+n®>=0).
6. Vi tri twong doi“Clia hai mat phang
Trong khdng gian Oxyz ¢he (¢ ): Ax+By+Cz+D=0va (a¢'):A'x+B'y+C'z+D'=0
AB'#A'B
1 () cit (aWe{BC'=B'C
CB'#C'B
AB'=A'B
{BC'B'C va AD'#A'D
CB'=C'B
AB'=A'B
BC'=B'C
CB'=C'B
AD'=A'D
Pt biét: (@) L(a’) < n.n, =0 AA+BB+CC'=0
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7. Khoang cach tir M (X,; Yo;2Z,) dén (a): Ax+By+Cz+D =0
_ |A%, +By, +Cz,+D|

)= e
Chuy:

] Khodng cach giira hai mat phang song song bang khodng cach tir mér diém bat ki trén mat
phang nay d@én mat phang kia.
] Néu hai mat phang khdng song song thi khodng cach giiza ching bang 0 .
8. Gac giira hai mat phang
Goi ¢ la gdc gitta hai mat phang (0° < ¢ <90°)

(P):Ax+By+Cz+D=0va (Q):A'x+B'y+C'z+D'=0

cosg=]eos (7, 75| - gl |AA4+BB4CC]
v e ‘EHE‘ JA? + B2 +C?A/A%+B?+C"

] Goc giita (), (B) bdng hodc bU Véi géc gitka hai vipt Ay, Ay

e 0°<((@),(B))<90°. o(@) L(B) < i, Lii, < [AA+ BBDCC'=0
1. Céc h¢é qud hay dung:
1 Mat phang (a)//(B) thi (a) co mot vipt Ia fi, = i, Wdi fi, Ja vipt cua mat phang ().
1 Mat phang (&) vudng goc véi duong thang d-thi (o) e6mot vipt 1a fi, =a, véi G, la vtcp
cta duong thang d .
"1 Mat phang (P) vudng goc véi mat phang (Q) =My, L ng,

1 Mt phang (P)chta hoic song songwsi duong'thang d = Ne) L u,

") Haidiém A,B nim trong motmét\phangy(P) = AB L n
B - CAC DANG TOAN VE PHUONG TRINH MAT THANG ,
Muén viét phwong trinh mat phangcan xdc dinh: 1 diéem va 1 vécto phadp tuyen.
Dgng 1. Mgt phang () di qua diém M (X,;Y,;2,) €0 vipt ﬁ:(A; B;C)
(@) A(x—%o)+B(y—yo)t+Clz=2,)=0 hay Ax+By+Cz+D =0 v6i D=—(Ax, +By,+Cz,).
Dgng 2. Mgt phing (&) di qua diém M (X,;Y,;2,) €O c@ip vtcp a,b
7 Khidé mot vipt Cra(g)1a n, = a,b|
1 Sir dung dang toan 1.dé viét phuong trinh mat phang (o).
Dang 3. Mt phang () qua 3 diém khong thang hang A, B,C
1 Cap vicp: AB, AC
1 Mzt phing («) diqua A (hoic B hoicC ) va co vtpt ﬁ:[ﬁ,A—C]
[ Sir dung dang toan 1 dé viét phuong trinh mat phang («) .
Dang 4. Mdt phang trung truc dogn AB 7
1 Timtoadd M Ila trung diém cua doan thang AB (dung cdng thirc trung diém)
71 Mgt phing (a) diqua M vaco vtpt n= AB
1 Sir dung dang toan 1 dé viét phuong trinh mat phang (o).
Dang 5. Mgt phdng (a) qua M va vuéng géc dwong thang d (hogc AB)
1 Mat phang («) diqua M va co vipt la vicp ctia duong thang d
(hoic n, = AB)
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1 Sir dung dang toan 1 dé viét phuong trinh mat phang (o).

Dang 6. Mgt phing (a) qua M vasong song (8): Ax+By+Cz+D=0
) Mat phing (a) diqua M vaco vipt n, =n, =(A;B;C)

1 Sir dung dang toan 1 dé viét phuong trinh mat phang (o).

Dgng 7. Mt phang (o) diquaM , song song véi d va vudng goc véi (B)

7 (a)comotvipt fa n, =| ug,n,,;
1 Sir dung dang toan 1 dé viét phuong trinh mat phang (o).
Dang 8. Mgt phing (a) chika M va dwong thang d khong di qua M

[ Laydiem Mg (% Yo:2,) €(d)

Jvéi u, lavtcp cua duong thing d va 6 la vtpt cua (B).

] Tinh MM, . Xac dinh vtcp u, ciia duong thing d

] Tinh n, :[M—Moq]

(] Mgt phing () diqua M (hoic M,) va cé vipt n,

Dang 9. Mgt phdng (a) di qua diém M va vubng goc véi hai mat phang.cdt nhau (8), (v):
1 Xac dinh céc vtpt Az, cua (B) va (v)

71 Mot vtpt cua (a) 1A E:[@@J
1 Sir dung dang toan 1 dé viét phuong trinh mat phang- (o)

Dang 10. Mgt phang () di qua diém M va song sOng Véi hai dwong thang chéo nhau d,, d, :
1 Xac dinh cac vtcp a,b ciia cac dwong thang d,;d,

71 Mot vtpt cua () la E:[é,ﬁ]

1 Sir dung dang toan 1 dé viét phuong trinh mit phang (o) .

Dang 11. Mgt phang (a) qua M N*wa.vudng goc (B):

7 Tinh MN

0 Tinh n, = [W@]

(] Mt phing () diqua M. (N6EC N ) va cé vipt n,

1 St dung dang toan INdé viét phuong trinh mat phing («).

Dgng 12. Mat phangy(ca ) chira duong thang d va vudng goc voi ()

0 (a)comotutpt la n, :[E@] véi u, la vtcp cua d

[ Lay diem M (%o Yoi Zo) €d = Mo (X5: Vi 25 ) € (@)

1 Sir dung dang toan 1 dé viét phuong trinh mat phang (o).

Dgng 13. Mt phing (o) chira (d)va song song (d’) (véi (d),(d") chéo nhau)

0 Laydiem Mg (X YorZo) €d = M (%05 Yoi 2o ) € (@)

1] Xac dinh vtcp uy;u,. cia duong thing d va duong thing d’

1 Mat phang () diqua M, va co vtpt Ne :[Eﬁ]

1 Sir dung dang toan 1 dé viét phuong trinh mat phang (o).

Dang 14. Mgt phdng («) chiza hai dwong thang song song AL A,

1 Chondiem M, (X;V,;z,)e A, va M, (%,;Y,:2,) €A,
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U
U
U

Tim vtcp u, cua duong thing A, hoic vicp u, cua duong thing A,
Vecto phap tuyén caa mat phing (a) 1a n_ = [‘I MlMZ} hodc n, = [@ M1M2]

Str dung bai toan 1 dé viét phuong trinh mat phang (o).

Dang 15. Mgt phang (a) di qua 2 dwong thang cdt nhau d,,d,:

U
U

U
U

Xac dinh céc vtcp a,b cua cac duong thang d,, d,

Mot vtpt cua () la E:[é,ﬁ]

Lay mot diém M thuoc d, hoic d, =M e (a)

Str dung dang toan 1 dé viét phuong trinh mat phang (c) .

Dgng 16. Mat phang (o) di qua dwong thang (d) che trude va cich diém M _cho truéc mjt

(0 Y O B B

khodng k khéng doi:

Gia st (a) c6 phuong trinh: Ax+By+Cz+D=0 (A2 +B?+C%# 0)

Ly 2 diém A Be(d)= A, B e (a) (ta dugc hai phuong trinh (1), {2))

Ttr diéu kién khoang cach d(M, (a)) =k , ta dugc phuong trinh (3)

Giai hé phuong trinh (1), (2), (3) (bang cach cho gia tri mot anj\tim cac an con lai).

Dgng 17. Mat phang () tiép xuc véi mdt cau (S) tai diem™ Hy

[

U
U

Gid sir mat cau (S) cotam | vabankinh R. Vi H latiég'diem = H e ()
Mot vipt cia (o) 13 fi=IH
Str dung dang toan 1 dé viét phuong trinh mat-phang () .

Dang 18. Mgt phdng (a ') d6i xang voi matphang-(a) qua mét phang (P)

[

[

TH1: (@) (P)=d.

-Tim M, N 14 hai diém chung cia (o), (P)

- Chon mot diém | e (a). Tim 1 @ixang 1 qua (P)

- Viét phuong trinh mp (e.)*qua I’,M,N .

TH2: (@)//(P)

- Chon mot diém | e{e). Tim 17 dbi xang | qua (P)

- Viét phuong trinfimps(e) qua |’ va song song véi (P).

CAC DANG TOANKHAC ,
Dang 1. Tim diem“H, Ia’hinh chiéu vudng géc ciza M 1én (a)

[

[

Cach 1:

- H Iahinh chiéu caa diém M trén (P) < {MH, i cung phdong
H e (P)

- Giai hé tim duoc H .

Cach 2:

- Viét phuong trinh duong thing d qua M va vudng géc v6i () :taco a, =N,
-Khido: H=dn (a) < toadd H langhiém cua hpt: (d) va (a)

Dang 2. Tim diém M’ déi xing M qua (@)

U
U

Tim diém H 4 hinh chiéu vudng goc caa M 1én (o)
H 1a trung diém caa MM’ (duing c6ng thtc trung diém) = toa dd H .

Dang 3.  Viét phwong trinh mp (P) agi xing mp (P) qua mp (Q)

[

TH1: (A A (P) =d
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- Lay hai diém bat ky {A B} =(P)n(Q) (hay A Bed)
- Lay diémM e (P) (M bat ky). Tim toa do diém M’ddi xiing véi M qua (Q).
- Mit phang (P") 1a mat phang diqua d va M".

0 1H2: Q) (P)

- Ly diémM e (P) (M bét ky). Tim toa do diém M’ddi xang véi M qua (Q).
- Mit phang (P") la mat phang di qua M va song song (P).

C - BAI TAP TRAC NGHIEM

=0 .
Cau 1: Trong khong gian véi h¢ toa do Y Oxyz cho diém M (1;0;0) va N(0;0;-1),
2X—-y-22-2=0
mit phang (P) qua diém M,N va tao véi mat phang (Q): x—y—4=0"mdt goc bang 45°.
Phuong trinh mat phang (P) la
y=0 5 y=0
|2x—-y-2z-2=0 | 2x—y=2z+2=0
c 2X-y—-22+2=0 D 2x-22+2=0
|2x-y-2z-2=0 | 2x=27242=0
Loi giai
Goi vecto phap tuyén cia mp(P) va (Q) lan lyet la ,(a;bic) (a°+b’+c’=0), n,
(P) qua M(30;0)=(P):a(x-1)+by+cz=0
(P) qua N(0;0;-1) =>a+c=0
. N— a-—b| 1 a=0
P) hop véi 6c 45° = |cos(n,,n :cos45°<:>|—:—<:>
(P) hop v6i (Q) g o127 Joair0i2 2 |la=-2b
V6i a=0=c=0 chon b=1 phteng trinh (P):y =0
Véi a=-2b chon b=#1= a=2 phuong trinh mt phang (P):2x—y-2z-2=0.
Chon A
Cau 2: Trong khdng gian veéi héstea do Oxyz cho (P):x+4y—-2z-6=0,(Q):x-2y+4z-6=0.
Lap phugng trinhymat phiang (a) chira giao tuyén cua(P),(Q) va cat cac truc toa do tai cac
diém A, B,C%sao chorhinh chép O.ABC la hinh chép déu.
A. X4yt 2 +6=0. B. x+y+z-6=0. C.x+y-z-6=0. D.x+y+z-3=0.
Loi giai
Chon'M (6;0;0), N (2;2;2) thudc giao tuyén cua(P),(Q)
Goi A(3;0;0),B(0;b;0),C(0;0;¢) lan lugt la giao diém cia () véi cac truc Ox, Oy, Oz
X y 2
= (a):—+=+—=1(a,b,c#0
(@) X+ L+ 2 1(ahc=0)
L
(a) chta M,N = a
2 2 2
—+—+—=1
a b c
Hinh chop O.ABC Ia hinh chop déu=> OA=0B =0C = |a| = |b|=|c|
Vay phuong trinhx+y+z-6=0.
Chon B
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Cau 3: Trong khdng gian vai hé toa d6 Oxyz, cho 2 duong thang:

X=t
X—2 1 z-1 X )
A . :y; = A,:dy=2-tvamitcau(S):x*+y’*+2°-2x+2y—-6z-5=0
z=1+2t
Viét phuong trinh mat phang () song song véi hai duong thang A,, A, va cat mat cau (S)

theo giao tuyén 1a duong tron (C) c6 chu vi biang 23657
A. Xx-5y-32-4=0; x-5y-3z+10=0

B. x-5y-3z+10=0

C. x-5y—3z+3++511=0; x-5y-3z+3-/511=0
D. x-5y-3z-4=0

Chon B

Loi giai
+ A, qua M,(2;-11) va c6 vecto chi phuong U, = (1; 2;-3).
A,qua M, (0;2;1) va c6 vecto chi phuong U, = (1;-12) .
+ Mt phing (o) song song véi A,, A,nén c¢6 vecto plap tuyen: [uj,uj] =(1,-5,-3)
= Phuong trinh mat phang (o) ¢6 dang: X—5y =3z + D=0
+ Mt cau (S) c6 tam 1(1;—1;3) va ban kinh R44 .

23657 V365
5 =r

Goi r 1a ban kinh duong tron (C), ta c0:2xr =

5
J36 W |D=3)_ 35 [D=-4
. . I — [RZ_ 2: e

+ Phuong trinh mat phang (o) : X 25y.—3z—-4=0 (1) hay x-5y—-3z+10=0 (2).
Vi A 1), A, 1 () néh My va M2 khong thuoe (o) = loai (1).
Vay phuong trinh matphang (&) cantimla x—5y—3z+10=0.
Chon B
Cau4: Cho tir giac ABCD™€6™A(0;1-1);B(L12);C(L-10);D(0;0;1). Viét phwong trinh cua mat
phang (P)'qua,A, Byva chia tir di¢n thanh hai khdi ABCE va ABDE c0 ti so thé tich bing 3.

A. 15%=4y +5z 1=0. B.15x+4y-5z-1=0.
CA15x+4y-52+1=0. D. 15x-4y+5z2+1=0
Loi giai

(P) cét'canh CD tai E,E chia doan CD theoo ty s6 —3

w2 Xe +3% 1+30 1
4 4 4

~Ely- Ye +3Yp _—1+30 -1

4 4 4
sl +3z, 0+31 3
4 4 4

AB=(10;3); AE = 1;—E;Z =E(1;—5;7)
4 4°4) 4
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Vecto phéap tuyén cua

(P):n=| AB, AE |=(15;-4;-5) = (P):(x~0)15+(y~1)(-4)+(z +1)(-5)=0
< 15x-4y-52-1=0

Chon A

y=0
2X—y-22-2=0
mit phang (P) qua diém M,N va tao véi mat phang (Q): x—y—4=0 modt goc bang 45°.

Cau5:  Trong khdng gian véi hé toa do { Oxyz cho diém M (1;,0;0) va N(0;0;-1),

Phuong trinh mat phang (P)la

y=0 g | V=0
| 2x-y-2z-2=0 | 2x-y-2z+2=0"
c 2x—y—22+2:0. D. 2x—22+2:0.
2X-y—-22-2=0 2Xx—-271-2=0
Lot giai

Goi vecto phap tuyén cia mp(P) va (Q) lan luot la(n, (aj;c)- (a®+b”+c*#0), n,
(P) qua M (L0;,0)=(P):a(x-1)+by+cz=0
(P) qua N(0;0;-1) = a+c=0

, - p 0 e | (0] |a_b| _i a=0
(P) hop véi (Q) goc 45 :‘cos(np,nQ)‘_cos% @—mﬁ—ﬁc{a:_%

V6i a=0=>c=0 chon b=1 phuong tfinh (R):y=0
Véi a=-2b chon b =-1= a =2 phuteng ttinh'mat phang (P):2x—y-2z-2=0.
Chon A
Cau 6: Cho tr giac ABCD c6 A(0;L-1B(1,1,2);C(L-10); D(0;0;1). Viét phuong trinh tong quét
cua mat phang (Q) sopg song véi mat phang (BCD) va chia tir dién thanh hai khoi AMNF va

MNFBCD c6 ti sé‘thé tich bang 2—17

A. 3x-3z-4=0Q. B.y-z-1=0.
C.y+z-4=0. D. 4x+3z+4=0
Loi giai
P WKW \ (AMY 1
T80 thé tich hai khoi AMNF va MNFBCD : | — | =—
AB 27
_ AMIZL M chia canh AB theotisé —2
AB 3
1+20 1
X = = —
3 3
—E =1+32'1:1 'BC =-2(0;1;1);BD = —(L,L1)
2+2(-1
x:—( ):0
3
Vecto phép tuyén cua (Q):n=(0;1-1)
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Cau 7:

Céau 8:

Cau 9:

=M e(Q):(Q);(x_%jm(y_l)n(z_o)(_l):o

=(P):y-z-1=0
Chon B
Viét phuong trinh tong quat cua mat phang (P) cat hai truc y'Oy va z'Oz tai
A(0,-1,0),B(0,0,1) va tao véi mat phang (yOz) mot goc 45°.
A J2x-y+z-1=0. B. V2x+y—-z+1=0.
C.V2x+y-z+1=0;/2x-y+z+1=0. D. V2x+y-z+1=0;/2x-y+2-1=0
Loi giai
Goi C(a,0,0) la giao diém ctia (P) va truc x'Ox
= BA=(0,-1,-1); BC =(a,0,-1)
Vec to phép tuyén cua (P) 1a ﬁ:[ﬁ,ﬁ]:(l,—a,a)

1 :£<:>4a2:2<:>a:4_r
V142a®
Vay c6 hai mat phang (P):iﬁx—y+z:1:>\/§x+y—z+1:0;\/§x—y+z—1:0
Chon D ‘
Trong khdong gian voi hé toa d6. Oxyzy cho mat cau (S) c6 phuong trinh:
X’ +y?+22-2x+6y—4z-2=0. Viétphuong trinf'/mat phang (P) song song véi gia caa véc
to v = (1'6;2), vubng goc véi mat phang () x +4y +z —11=0 va tiép xdc véi (S).
A 2X—y+2z2-3=0 B 2X—Yy+2z2+3=0

| 2x—y+22421=0 | 2x—y+2z-21=0
c 2X-y+2+3=0 D. 2X-y+12+13=0

2X-y+z-1=0

(
Vec to phap tuyén cua (yOz) Ia e =(1,0,0)
P

Goi a lagoéc tao bai (P) va (yOz)= cos45’ =

1
NG

2X—y+2-1=0|
Loi giai

Vay: (P): 2X =4+22%3=0 hoac (P): 2x—y+2z2—-21=0
(S) c6 tam J(1; —3:2) va ban kinh R = 4. VTPT cua (@) la i =(L4;1).
— VTPT cta (Pla- 1, =[,V]=(2,-12) = PT cua (P) c6 dang: 2X—y+2z+m=0.

, m=-21
VI(R).tiep xtc vasi (S) nén d(1,(P)) =4 < {m _3 -
Vay: (P): 2Xx—y+22+3=0 hoic (P): 2x—y+2z2-21=0.
Chon B

X=1 x=1 x=1
Trong khong gian véi hé toa dd Oxyz , cho ba duong thang d,:1y =0, d,:sy=t,, d;:1y=0.

z=0 z=0 z=1,
Viét phuong trinh mat phang di qua diém H (3;2;1) va cit ba duong thang d,, d,, d, lan lugt
tai A, B, C sao cho H Iatruc tm tam gidc ABC.
A. 2x+2y+z-11=0. B. x+y+z-6=0.
C. 2x+2y-2z-9=0. D. 3x+2y+z-14=0.

Loi giai
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Céau 10:

Chon A

Goi A(a;O;O), B(1b;0), C(10;c).

AB =(1-a;b;0), BC = (0;-b;c), CH =(2;2;1-¢c), AH =(3-a;2;1).

Yéu cau bai toan
| AB.BC|CH =0 (o1 2¢(a—1)+(1-c)b(a—1)=0 )
AB.CH =0 o{a=b+1 —9p2-2p*=0< .
BC.AH =0 c=2b

N O

Néu b=0suyra A= B (loai).
B 9 R 11 9 N o 2
Néu bzg,toado A E;O;O . B 1;5;0 , C(1,0;9) . Suy ra phuong trinh mt phang (ABC)

la 2x+2y+2-11=0.

A . £ A A \ 2 . X=2 y_l z - X
Trong khdng gian véi hé toa do0 Oxyz, cho duong thangsd .TzT:—l. Viét phuong
trinh m3t phang (P) chira duong thing d va cat céc truc Ox, Oy lan Tuot tai A va B sao cho
duong thang AB vubng goc voi d.

A. (P):x+2y+5z-4=0. B.(R):x+2y+52-5=0.
C.(P):x+2y-z-4=0. B. (P):2x4y-3=0.
o1 giai

Cach 1 (Tuy luan)
Puong thing d qua M(2;1;0) va c6 VICRW; = (L2 -1)

Taco: AB Ld va AB L Oz nén AB\co VIICPIE @, =| ug,k |=(2-1;0)
(P) chtra d va AB nén (P) di qua'™(2:1; 0, c6 VTPT 1a n= [@,@] —(1,2;5)

= (P):x+2y+52-4£0 = Chon A
Cach 2: Dung phugng trinh mét phang theo doan chan.
buong thang d qua 2:diemaM(2;1;0) va N(3;3;-1)
Gia si mp(P) cat OxpQy, Oz lan luot tai A(a;0;0), B(0;b;0), C(0;0;¢c)
X,y z
= (P):—+t=+—=1
(®) a \b_ e
ABA U™ ABU, =0=a=2b (1)

(P)-chira d nén d ciing di qua M, N = §+%=1 (2), §+%+%1=1 (3)

Tu (1), (2),(8) = a=4,b=2, c=% = (P):x+2y+52-4=0
Chon A

Cau 11: Trong khong gian véi hé toa d6 Oxyz ,cho hai dwong thang d,,d,lan luot co phuong trinh
X—2 -2 17— x-1 y-2 z-1 . . N .
L _Yyoe_ 3, d,: Yo . Phuong trinh mat phang (o) cach déu hai
2 1 3 2 -1
duong thang d,,d, la
A. 7x-2y—-4z=0. B. 7x-2y—-4z+3=0.
C. 2x+y+3z2+3=0. D.14x-4y-8z2+3=0.
Loi giai
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Céu 12:

Céau 13:

Taco d, diqua A(2,2;3) vaco u, =(213), d, diqua B(L2,1) vaco u, =(2,-14)
AB =(-11,-2);[ Uy Uy, |=(7:-2-4);

S[Q;Q]E:—lio nén d,,d, chéo nhau.

Do (a) cach déu d,,d, nén (a) song song véi d,,d, :E:[@;@]:U;—Z;%)

= (a) codang 7x-2y—4z+d =0

Theo gi thiét thi d(A () =d (B.(«)) @%_% -3

= (a):14x—4y-82+3=0

Trong khdng gian véi hé toa do Oxyz, viét phuong trinh mat phang (P) §ong song va cach déu

hai duong thang d, : X=2_y_z va d2:§=y—_1=ﬁ.
-1 1 1 2 -1 -1
A. (P):2x-2z+1=0. B. (P):2y>22+1=0.
C. (P):2x-2y+1=0. D. (P):2y=2z-1=0.
Loi giai

Taco: d,; diquadiém A(2;0;0) vaco VTCP 0, =(-1id;1).

va d, di qua diém B(0;1;2) va c6 VTCPAiy=(2;-1,-1).Vi (P) song songvéi hai duong
thang d, va d, nén VTPT cua (P) la n£[1,,0, |=(0;1;,-1)

Khid6 (P) codang y—z+D =0 ={loaidap an A va C.

Lai co (P) cach déu d, vagqd, nén (P) di qua trung diém I\/I(O;%;l] cuia AB. Do do

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

Chon B

Trong hé truc toa d6 Oxyz cho mit phang (P):5x—z—4=0 va hai duong thang d,;d, lan
=1 y z+1 x-1 y2 z+1

luot ¢ phuon, trlnh — == : . Viét phuong trinh caa mit phan
pliyong R R B e e phuong it phang

(Q)/#(R), theo thir tu cat d,,d, tai A B saocho AB=—— 4\/—
A. (Q)i5x- 25“33 TN _04(Q,): 5x—z+# V3B,
B. (Q):5x—z-2=0; (Qz) 55x +11z +14=0.
C. (Q):-5x—z-2=0;(Q,):-55x—11z+14=0.
D. (Q):5x-2-4=0;(Q,):55x—-11z+7=0
Loi giai
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X=1+t Xx=1+2t"
d:qy=-t ,d,:qy=2+t";(Q):5x-z+d =0,d =4
z=-1+2t z=-1+t'
-3-d 6+d -15-2d -3-2d 12-d 30+5d
(Q)mdle( : : _ _ ]

) 1) d :B i) i)
3 3 3 ](Q)m ? ( 9 9 9
— (6+d_—6—4d_30+5d) 1

Suyra AB= ==(6+d;-6—4d;30+5d)
9 9 9

Do AB

zgjé((sm)z+(—6—4d)2+(30+5d)2)

_ -25++/331

7

 —25-/331

7

—25-/331
7

80 ‘
:E©42d2+300d +252=0<

d
Vay, tim duoc hai mat phang thoa man:
(Q) :SX—Z+% 3L 0:(Q,):5x -2+

Chon A

Cau 14: Trong khong gian véi hé toa d6 Oxyz, cho mat phang (e)di qua diém M (12;3) va cit cac
truc Ox, Oy, Oz lan luot tai A,B,C (_kh&€ gde,toa do O) sao cho M |4 truc tdm tam giac
ABC . Mit phang () c6 phuong trinh J&

0

A. X+2y+32-14=0. B. X4 Y 2 10,
123
C. 3x+2y+2z-10=0. D. x+2y+3z+14=0.

Loi giai
Céach 1:Goi H 1a hinh ghiéu vudng géc cua Ctrén AB, K Ia hinh chiéu vudng goc B trén
AC .M Ila truc tdm caa tam giac ABC khi va chi khi M = BK nCH
, ABLCH

co:
AB L CO

1)
Chtrng minh, tuongtu, ta c6: AC L OM (2).

Tu /1) va2),\ta cé: OM L (ABC)

Ta c6LOM(12;3).

Mat phang (e )di qua diém M (1,2;3)va c6 mot VTPT
la O—M(l; 2;3) nén c6 phuong trinh la
(x-1)+2(y-2)+3(z-3)=0< x+2y+3z-14=0.

Céch 2:
+) Do A,B,C lan luot thudc cac truc Ox,0y, 0z nén A(a;0;0), B(0;b;0),C(0;0;c) (a,b,c =0).

- . . . X z
Phuong trinh doan chan cua mat phang (ABC) la —+%+— =1.
a C

}:ABL(COH):ABLOM @

File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 29
Facebook: https://www.facebook.com/dongpay




ST&BS: Th.S Dang Viét Pong Truwong THPT Nho Quan A Hinh hoc Oxyz nang cao

Céau 15:

Céau 16:

Cau 17:

AM.BC =0
+) Do M 14 tryc tam tam gidc ABC nén <{BM.AC = 0. Giai hé diéu kién trén ta dugca,b, ¢
M e (ABC)
Vay phuong trinh mat phang: x+ 2y +3z-14=0.
Trong khdng gian voi hé toa do Oxyz cho (P):x+4y—2z-6=0,(Q):x-2y+4z-6=0.
Lap phuong trinh mat phang (a) chira giao tuyén cua(P),(Q) va cat cac truc toa do tai cac
diém A,B,C sao cho hinh chép O.ABC Ia hinh chép déu.
A X+y+z2+6=0. B. x+y+z-6=0. C.x+y-z-6=0. D.x+y+z-3=0.
Léi giai
Chon M (6;0;0), N (2;2;2) thudc giao tuyén cua(P),(Q)
Goi A(a;0;0),B(0;b;0),C(0;0;c) lan lugt 14 giao diém cua () véilcaeitruc OX, Oy, Oz

= (a):§+%+5=1(a,b,c¢0)

C
6_,
(a) chta M,N = a
2 2 2
—+—+—=1
a b c

Hinh chop O.ABC Ia hinh chop déu= OA =OB=0C = |a| =|b|=|c]

Vay phuong trinhx+y+z-6=0.

Trong khong gian véi hé toa do Oxyz , chd diém N (L11). Viét phuong trinh mat phang (P)
cit cac truc Ox,0y,0z lan luot tai A, B,C (Khéng tring véi goc toa d60) sao cho N 4 tam
duong tron ngoai tiép tam giaebABC

A. (P):x+y+z-3=0. B.(P):x+y-z+1=0.
C.(P):x-y-z+1=0. D. (P):x+2y+z-4=0.
Loi giai
Goi A(&;0;0),8(0;b;8),C(0;0;c) lan lugt 1a giao diém cua (P) véi cac truc Ox, Oy, 0z
XY, 2
P):—%=+—=%(a,b,c=0
= (P) X3 Diyanc0)

NG(P) a b ¢
Taco:§yNA=NB < ila-1=|b-l|<a=b=c=3=x+y+2z-3=0
NA=NC |Ja-1=|c-1

Trong khong gian véi hé toa do Oxyz, cho mit phang (Q):x+y+z=0 va hai diém
A(4,-31),B(2,1,1). Tim diém M thuoc mat phang (Q) sao cho tam giac ABM vudng can
tai M.

M (L-2;1) ( 2;1)
A. . B.
77 7 7 7 7
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M (=121 M (111)

C. . D.
7T 7 7 7T 7 7

Loi giai
Goi M (a,b,c).M e(Q)=a+b+c=0 (1).
Tam giac ABM cén tai M khi va chi khi:
AM?=BM? & (a—4)" +(b+3)" +(c-1) =(a—2)"+(b-1)" +(c-1)° @ -a+2b+5=0 (2)
Tur (1) va (2) taco: {"“b*"zo @{a:2b+5 (*
~a+2b+5=0  |c=-5-3b

Trung diém AB 1a 1(3;-1;1). Tam gidc ABM cantai M, suy ra:

wu:%@(a_s)%(bu)%(c-l)z:5 (3)

b="2
Thay (*) va (3) taduoc: (2b+2)"+(b+1)" +(-6-30b)" =5 N
77
b=-2=a=1c=1=M(1-2,1)
7 7 7 7T A
Chon A

Cau 18: Trong khong gian véi hé toa do“Oxyzp,cho 2 diem A(L3;2),B(3;2;1) va mat phang

(P):x+2y+2x-11=0. Timdiém M tréf (P) sao cho MB =2+/2, MBA = 30°.
M(L2;3 M (1,-2;3 M(2;13 M (1,-2;3
(:23) B[ 129) C[ (213  _[M@E-23)

M (14;1)

M (1,-4;1)

M (4;11) M (-1 4;1)
Loi giai
Nhan thiy A e(P)sB.&(P), AB = /6.
Ap dung-dinh ly cdsin trong tam giac MAB ta co:
MA? = MB*\+ BA%,=2MB.BAc0s30° = 2 = MB? = MB” + BA?
Do d6tam giac MAB vudng tai A
x=1
Ta co: m:[ﬁn—p] =(0;-5;5)= AM 11y =3-t= M (;3-t;2+t)
z=2+t
Taco MA’ =2=t* +t? =2 t==+1
Vé6it=1=>M(123); t=—1=M(L4]1)
Chon A
Cau 19: Trong khéng gian toa d6 Oxyz, cho tam diem A(-2;-2;0), B(3,-2;0), C(3;3;0),
D(-2;3,0), M (-2;-2;5), N(-2;-2;5), P(3;-2;5), Q(-2;3;5). Hoi hinh da dién tao bai
tam diém da cho c6 bao nhiéu mat dbi xing.

A. 3. B. 6. C. 8. D.9
Loi giai
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Vitam diém da chd tao nén mot hinh 1ap phuong, nén hinh da dién tao boi tam diém nay c6 9
mat doi xing.
Chon D

Cau 20: Trong khéng gian véi hé toa do Oxyz, cho bén diém AL-2:0), B(0;-L1), C(2L-1),

D(31:4) |45i c6 bao nhiu mat phing cach déu bén diém d6?
A 1. B. 4. C. 7. D. V6 sb.
Lo giai

Taco AB = (-11), AC = (13;-1), AD = (2;3;4).
Khi do | AB, AC | =(-4;0;-4) suyra | AB,AC |.AD =-24%0.
Do d6 A,B,C,D khong dong phang va 1a 4 dinh caa mot tir dién.

Khi d6 s& ¢6 7 mat phang cach déu bén dinh cua tir dién. Bao gom: 4 mat phangidi qua trung
diém cua ba canh tir dién va 3 mat phang di qua trung di€ém bon canhta dién (nhw hinh vg).
A A

| N
bk &

Chon C
Cau 21: Trongkhonggian'cho diém M (L —3;2) .C6 bao nhiéu mit phing di qua M Va cét cAc truc toa
dodai A, B)C )ma®OA=0B =0C =0
A 1, B. 2. C.3. D. 4.
Lo giai

Chon C 7 ‘ ’ ‘
Gia sir mat phang («) can tim cat Ox,0y,0z lan luot tai
A(a,0,0),B(0,b,0),C(0,0c)(a,b,c #0)

@): 2+ 4221 (@) qua M(-3:2) nén: (a):2—>+2 =10
a b c a b c

a=b=c()
a=b=-c(2)

OA=0B=0C = 0= |a|=[b|=|c|= 0=
a=-b=c(3)
a=-b=-c(4)
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Céau 22:

Céau 23:

Thay (1) vao (*) ta c6 phuong trinh vé nghiém

Thay (2),(3),(4) vao (*) ta dugc tuong ung a=-4,a=6,a= "
Vay c6 3 mat phang.
C6 bao nhiéu mat phang di qua diém M (1;9;4) va cat céc truc toa do tai cac diém A, B, C
(khac gbc toa do) sao cho OA=0B =0C.
A. 1. B. 2. C. 3. D. 4.
Loi giai

Chon D
Gia sir mat phang («) cat c&c truc toa do tai cac diém khac goc toa do la
A(a;0;0),B(0;b;0),C(0;0;c) vai a,b,c=0.

y

N ? p X z
Phuong trinh mat phang (a) co6 dang _+E+_ =1.
a c

: 7 1 4
Mat phang () di qua diém M (L9;4) nén 5+%+E:1 Q).

Vi OA=0B =0C nén |a|=|b|=|c|, do d6 xdy ra 4 truong'hop sau;
+) THL: a=b=c.

Tu (1) suyra 1+g+£:1<:>a:14, nén phuong ttinh mp (&) la x+y+z-14=0.
a a a
. 1 9 4 A s
+) TH2: a=b=-c. Tu (1) suyra g+g—g=1<:>a:6, nénptmp(a) la x+y-z-6=0.
. 1 9 4 . s
+) TH3: a=-b=c. Tt (1) suyra 5_§+5:1©a:_4’ nénptmp(a) la x—-y+z+4=0.

+) TH4: a=-b=-c. Tu (1) co 1———£:1<:>a:—12, nénptmp(a) la x—y-z+12=0.
a a

Vay c6 4 mat phang thoa man.

(Chuyén Ngoai Ngir 42 Noi) Trong khdng gian véi hé toa do Oxyz, cho duong thing
1 z-2 |, . . . .
d :ilzy%zz—lz va mat phang (P):2x-y-2z-2=0. (Q) la mat phang chira d va tao

v6i mat phang“(Py=mot_goc nhé nhéat. Goi n, =(a;b;1) 1a mot vecto phép tuyén cua (Q).
Pang thirc'nao ding?

A.a+b=0, B.a-b=-1. C.a-b=1. D.a+b=-2.
Loi giai
Chon D
Cach'1
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A

Goi d’ la giao tuyén cua (P) va (Q), B la giao diém caa d “va.(P)"Suy ra B c6 dinh va
Bed’ i ) . .

Trén duong thang d lay diém A khéng trung vai B . Goi Hula hinh chiéu vudng goc cua A lén
mit phang (P), E la hinh chiéu vuong goc cua H 1&n d’.

Tacé AH L(P);BE <(P)= AH L BE. Ma BE L EH,, Suyra BE L EA

Vay géc giira (P) va (Q) lagoc AEH

Ta c6 tam giac AEH vuéng tai H va AH khong doi

Vivay, géc AEH nho nhit < EH Ién nhéf. Ma EH <BH : BH khong déi

Suy ra EH I6n nhat & E trung4/6i B, < 'd“\odng goc véi BH . Tir d6 suy ra d’ vudng goc
Véi d

Vay (Q)l1a mit phang chira d va taeivsi mat phang (P) mot goc nho nhét khi va chi khi (Q)
cha d va d'(véi d’ ndmtrén (P), di qua B va vudng goc véi d )

Taco n, = (2;-1;42) 12 mot yecto phap tuyén cua (P); u, = (-1;2;1) la mot vecto chi
phuong cua d

[E,E} <(3;0;3)'= Uy = (1;0;1) la mot vecto chi phuong cua d’

[Eq] =(427-272) = n, =(-1;-1;1) la mdt vecto phép tuyén cia mat phing (Q)

Suyira a=~1b=-1=a+b=-2.

Cach2
Taco

u, = (-1;2;1) la mot vecto chi phuong ctia d
E =(a;b;1) la mot vecto phéap tuyén cua (Q)
n, =(2;-1;-2) 1a mt vecto phap tuyén cua (P)
(Q) la mat phang chtra d nén ny, Lu, <> nyu, =0 —a+2b+1=0<a=2b+1 (1)
Goi o la géc gitta (P) va (Q)
= CoSa =‘cos(n7,;%)‘ :M (2)
3a*+b*+1

Thay (1) vao (2) taco
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Céau 24:

[4b+2-b-2| b]
Cosa = =
3Vab? +4b+1+b2+1 /5b?+4b+2
1 1 1

= = S—
4 2 2 J3
\/5+b+l32 \/2(1+1j +3
b

, . , 1
G6c a nho nhat < cosa 16n nhat < cosa =—

J3

1
Khi do6 E+1:O<:>b=—1. Suyraa=-1.Vay a+bh=-2.

Trong khong gian ©¥YZ | cho hinh hop chit nhat ABCD.A'B'C'D’ c6 diém-A triing véi gbc cua
hé truc toa do, B(2a;0;0) , D(; a;0)1 A'(0;0;b) (a>0,b>0) . Goi M Ia trungidiém cua canh

o ca o, . . , . L N\ G .
CC'. Giatrj cua ti s6 Y dé hai mat phang (A'BD) 3 (MBD) vudng g6e véifhau la

A z
2

B. C. -1 D. 1.

w|

Lo giai

Tac6 AB=DC=C(a;3;,0)=C'(a;a;b)=>M (a;a;gj
Cach 1.

Taco WB?(O;—a;—%); BD =(-a;a;0) va.A'B =(a;0;-b)

Taco U=[W;ﬁ5] (a?b %b -a j [ﬁ;m]:(_aZ;_az;_az

S

Chon v=(L11) 1a VTPT, cua (A'BD)
(A'BD) L (MBD) < v = 0<:>a7b+a7b—a —0ca= b:%zl
Cach 2.

v6i X 1a trung diém BD

A'B=A'D A'X LBD
AB:AD:BC:CD:a:{ {

=
MB=MD  |MX LBD
= | (A"8D) (MED) | = (A'X; X )

a,
X|= 0) 1a trung diém BD
22

A'X =(§ 2. j W({_E;_E;_Ej
2'2’ 22" 2
)L

(A'BD) L(MBD)= A'X L MX
e a) (a) b2 a
S>AXMX=0=—-|=| -|=| +—=0=>—=1
2 2 2 b
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Cau 25: Trong khéng gian voi hé truc toa dd Oxyz, cho cac diém A(l;O;O), B(O;b;O),C(O; O;C) trong
d6 b,c duong va mt phang (P):y—z+1=0. Biét rang mp(ABC) vudng goc véi mp(P) va

d (O (ABC)) :§ ménh dé nao sau day ding?

A. b+c=1. B. 2b+c =1. C.b-3c=1. D. 3b+c=3.
Loi giai

y

Ta c6 phuong trinh mp( ABC) Ia %T% -1

(ABC)L(P) =+ -~ =0=b=c()
. 1 1 1 1 1
1+b—2+—2

Tu (1) va (2) :b:c:%:b+c:1.

Cau 26: Trong khong gian véi hé toa do Oxyz, cho ba diem A(5;5;0), B(L2;3), C(3;5-1) va mat
phang(P):x+y+2z+5=0 Tinh thé tich V cua khi ti dign SABC biét dinh S thuoc mat
phing (P) va SA=SB=SC.

145 45 127

AV=—. B.V =145, CyV =—. D.V=—.
6 6 3

Lo giai
Goi S(a;b;c)e(P)=>a+b+c+5=0(1).

Taco: AS = \/(a=5)" +(b—5Yurc’

85 (-1 + (-2 F(er3)" €5 - Y(a-3)+ (o-5)" + e+
SA=SB=SC < ) +( ) +(c-3) \/( ) (b 5) +(c+1)’
> \/(a 5)"+( \/ “+(c+1)

{4a+6b—80—21:0

o
4a+2c-15=0

Aa+6b—8c—21=0 a:623 5
Tacé hé: {4a+2c-15=0 & b=—7 S=(6 = —E] Lai co:
a+b+c+5=0 9
C:__
2

AB(—4;-3;3),AC(~2;0;-1)

= AB A AC =(3;,-10,—6); AS = (1 —? _%j —>‘(E§AA_C')KS" _15=>V, =
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Cau 27:

Céau 28:

Céau 29:

Trong khong gian véi hé toa @ Oxyz, cho ba diem A(L2;-1),M (2;4;1),N(L5;3). Tim toa
do diém C nam trén mat phang (P):Xx+2z—27=0 sao cho ton tai cac diém B,D tuong g
thudc cac tia AM, AN dé ti gidc ABCD Ia hinh thoi.

A. C(6;-17;21) B. C(20;15;7) C. C(6;21,21) D. C(18;-7;9)
Léi giai
C la giao cua phan gidc trong AAMN véi (P). Tacé: AM =3;AN =5.
Goi E 1a giao diém phan giac trong AAMN va MN . Ta co: EM _AM _3
EN AN 5
X =145t
13 35 7

—5EM +3EN=0< E n EZ = (AE):qy=2+19t =|C(6;2L21)}

z=-1+22t

(Nguyén Du Dak-Lak 2019) Trong khéng gian toa d6 Oxyz, cho ba=diém A(2;1;2),
B(2,-31), C(3;2;2) va mat phang (a):x—3y+2z=0. Goi A, B, C" lan luot I3 hinh chiéu
vudng goc ciia A, B, C 18n (). D’ 1a diem sao cho A'B'C'D’la hinh binh hanh. Dién tich
hinh binh hanh A'B'C'D’ bang

3 4 8 6
A — B. ——. C.—. D. ——.
V22 V11 — 11 J22
liNgiai
Chon C
Taco AB=(0;-4;-1), AC =(L110),
s =1 32
= N =| AB, AC |= (1;—1;4):>SMBC=§‘[AB,AC]‘:T.
Npgc:R, 4@ 3\/5 4@ 4
cos((ABC),(a)):’n_rT: 3 = Sywac = Suec-C05((ABC),(a)) = > @ 0
ABC o

= S pen = 2MEe=— .
AAB'C'D AAB'C \/ﬁ

Trong khohg.gian véi-hé toa dd Oxyz, cho ba mat phang

(o) X=2y +Z+1=0;(B):x-2y+2+8=0;(5): x—2y+z—4=0.

Mét.duongithang A thay doi cat ba mat phang (o );(8);(5) lan luot tai A, B,C. Hoi gia tri

nhé nhattua biéu thirc P = AB? + % 1a?

A. 108. B. 723/4. C. 96. D. 36.
Loi giai
Chon A
Vi ba mét phang (a)//(B)//(5), nén theo dinh Ii Thales trong khong gian, ta co:
w8 _d((a)(p)_ |19
=3.
AC d((a) )) F1-(-9)

Do d6 st dung bat dang thic AM — GM, ta co:
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Céau 30:

P = AB? +&:9AC2 +&:9AC2 +7—2+7—22 3§/9AC2.£.7—2 =108.
AC AC AC AC AC AC

Chon A

(THTT lan5) Trong khong gian Oxyz, cho hinh chép S.ABC c6 SC = AB =32, duong
. .o x=1 z+1 . \ .
thang AB c6 phuong trinh 1 =%= +1 va goc gitra duong thang SC va mat phang day
bang 60°. Khi ba diém A, B,C clng véi ba trung diém cua ba canh bén caa hinh chép S.ABC
nam trén mot mat cau thi mat phang (ABC) ¢6 phuong trinh la
A y+z+1=0. B. Xx+y-4z-14=0.C. x-2y-7z-8=0. D. x+y-4z+14=0.
Loi giai

Chon C
GoiH, K lan luot 1 hinh chiéu cua S 18n mat phang (ABC) va dudng.thdng _AB .
= g6c giira SC va mat phang (ABC) la géc SCH =60°,

343

= SH = SC.sin60° = —

NG

Goi K (1+t;4t;-1-1) ¢ AB4& SK = (t;4t—3;-3-1).

Goi U, 1a mot vecto: chiyphuong cua duong thing AB . Theo d& ra u,, = (L 4;-1).

Taco SKLAB:S_K.@=O<:>t+16t—12+3+t=O<:>t=%:> K(%;Z;—gj
:S?:(l;—l;—Z]:SK: £+1+4—9:ﬁ = SK =SH = H =K.
2 2 4 3 2

. - — (1 7
Khi d6 8K L (ABC). Chon vecto phap tuyén cia mp(ABC) la n=SK = (E, -1 —Ej ,taco

, 1 7 3
phuong trinh mat phang (ABC) la E(X_gj_(y_z)_i(HEj =0 x-2y-72-8=0
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Céau 31:

S

B
Cach 2: (ABC) chita diém M (1,0;-1) nén loai d4p 4an B, D. Vecto phap tuyén cia (ABC)
vudng goc vei vecto chi phuong cua duong thang AB nén Chen € Phuong 4n nhiéu kém!
Nhan xét: Khi 6 diém A, B,C cung vai ba trung diém cua ba canh béncuashinh.chép S.ABC
nam trén mot mat cau thi cac mat bén caa hinh chdp cut 13 hinh thangsean'suy ra SA =SB = SC .
Ma SK L (ABC) nén K la tam dudng tron ngoai tiép AABG~De,d\AABC vudng tai C nén
tAm mit cau qua 6 diém A, B,C clng véi ba trung diém cua ba canh bén caa hinh chép S.ABC
la K. Pé nén hoi phuong trinh mat cau di qua 6 diém,tfén.

(Thuén Thanh 2 Bic Ninh) Trong khong gian Oxyz4 chg bon diem A(1;11), B(-10,-2),
C(2;-10), D(-2;2;3). Hoi c6 bao nhiéu mgt phang song song véi AB,CD va cit 2 duong
2
thang AC,BD lan lugt tai M, N thoa mén (%] = AM?-1.
A 0. B.2. C. 3. D.1
L'oi giai
Chon D
Cach 1:

Ta dé dang chiang minkduoe 4 diém A, B,C,D tao thanh tir dién. Goi () la mat phiang can
tim, ta xac dinh matphang (o Yynhu sau:
M e (a)m AB

—giao tuyén cia (ax)va (ABC)la Mx trong do
(cc) /] AB glee T (@)va (ABC)

Xét () va (ABEYmiS {

Mx// AB, MXmAB= K
Tuong tita ¢ giao tuyén cua () va (BCD)la Ky trong d6 Ky//CD, KynBD=N
= (@)=(KMN)

BN BK AM BN AM BN BD /30 _

Ta co: = = = = =
BD BC AC BD AC AM AC /6
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2
Vay tir gia thiét: (%) =AM?-1= AM2=6= AM =/6=AC .

= M ladiém ddixung cua C qua A.

Vay chi ¢6 1 mat phang thoa man yéu cau bai toan.

Cach 2:

Ta dé dang ching minh dugc 4 diém A, B,C, D tao thanh ti dién.

Vi mit phang (a) song song véi AB,CD va cat 2 duong thang AC,BD lan lugt tai M, N nén

BN BD\/_\E

theo dinh Ii Talet trong khong gian ta co:
1 g gg AM_AC 6

2
Vay tir gia thiét: (%) =AM?-1= AM2=6= AM =/6=AC .

= M ladiém ddixung cuia C qua A.
Vay chi ¢6 1 mat phang thoa man yéu cau bai toan.
Cau 32: (Sé Vinh Phic) Trong khdng gian Oxyz, cho diém M (1,—3;2) . "H8ireorbao nhiéu mit phang
diqua M VA cit céc truc toa do taiA, B ,C ma OA=0B=0C #07?
A. 3. B.1. c.l4. D. 2.
Léi giai
Chon A
Goi A(;0;0), B(0;b;0), C(0;0;c). Tur d6 taeé OA=al,/OB =|b|, OC =|c|

, . \ . X z
Mt phing qua cac diém A,B,C c6 phuong trinfiitheo doan chan: XYz (P).

a b c
Vi M e (P) nené—%+§—l Vi OA= OB=0C = [a| =|b| =
Tur d6 ta c6 hé phuong trinh:
(1 3 2
S
a b c¢
a=b=c
1 3 2 1 3 2
13 2 ———+4+—=1 -4
B =1 a b c a b c e
1_§+Z:1 a b c a=b a=b=—c a=b=-c=-4
a b c\"dlal=|b| =N =N <la=-b=c=6
|| ={of= c| a=-b 1—§+g—1 a=-b=-c=2
bl =1e b=c a b c mTPhETes
{b:—c a=-b=c
£_§+E:1
a b ¢
| la=-b=-c

Vay ¢6 3 mat phang thoa man, ‘
Cau33: (SO NAM DINH 2018-2019) Trong khéng gian Oxyz, cho mat cau

(S): x2+y?+(z-1)" =4 va diém A(2;2;2). Tir A ké ba tiép tuyén AB, AC, AD Véi B,
C, D lacéc tiép diém. Viét phuong trinh mat phang (BCD).

A. 2x+2y+z2-1=0. B. 2x+2y+z-3=0.
C. 2x+2y+1z+1=0. D. 2x+2y+z-5=0.
Loi giai
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Chon D

Mt cau (S): x?+y2 +(z-1)" =4 co tm 1(0;0;1) va ban kinh R=2.
Do AB, AC, AD la ba tiép tuyén cua mat cau (S) véi B, C, D la céc tiépsdiém nén:
AB=AC=AD . . . R -
C-ID-R” IA 13 truc ciia dwong tron ngoai tiep 'ABCD="1A L (BCD).
Khi d6 mat phing (BCD) c6 mot vecto phap tuyén n =A= (2;2;1).

Goi J la tam cua duong tron ngoai tiép ABCD = J'elAva 13 L BJ.
2

Taco: AIBA vudng tai B va BJ L 1A nén: 1BZ=1J.IA=1] =%=g TJ’:%TA’.
4— 8 8 13
bat J(x;y;z X;y;z-1 2:24). WZEZ1A= 3| 222
3 (oyi2) = T=(oyiz-1), e on), DE SR = 0(8222)
e L2 8 8413 , .
Mat phang (BCD) di qua J P E va,c6' vécto phap tuyén fi =(2;2;1) ¢6 phuong trinh:

(x——wf -

Cau 34: (Cau Giay Ha Ngi 2009 Lany1) Trong khdng gian véi hé toa do Oxyz , cho diem H (a;b;c)
V6i a,b,c>0 Mit phang (P) chira diém H va lan luot cat cac truc Ox,0y,0z tai A,B,C
thoa man/H 1a truc tam cua tam giac ABC . Phuong trinh ciia mat phang (P) 1a

A. i+lz+i2=M B. i+l+£:3.
a’emb’ € abc a b c
C. ax+by+cz—a*-b*-c*=0. D. a’x+b*y+c’z-a®-b®-c®*=
Loi giai
Chon C
Cach 1:
Goi A(x,;0;0), B(0;Y,;0), C(0;0;2,). Khi d6 mit phang (P) c6 phuong trinh theo doan
chinla 24+ 121,
X Yo I

Taco: AH =(a—x,;b;c), BC=(0;-Y,;2,) , BH =(a;b—vy,;c), AC=(-%:0;z,) .
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Céau 35:

Céau 36:

Vi H la truc tdm tam giac ABC nén ta cé hé:

c a’+b?+c?
S Vo=t Vo=
AH.BC=0 ~by, +cz,=0
e c a’ +b* +c?
BH.AC=0 < {-ax,+¢cz,=0 <X =—1, Xy =———
a a
H <(ABC) i+£+£:1 a b ¢ a’ +b? +¢?
X Yo Z c o ot e
izo fzo 0 C
a b
ax by cz

=1.

Thay vao phuong trinh mit phing (P) ta duoc: + + =
yvaop 8 it phang (P) " at+b’+c® a*+bi+c® Aai+bi+c?

Hay (P):ax+by+cz—a*-b*-c?=0.

Céch 2 : Ta chimg minh duoc OH L (ABC )hay OH L (P). Do d6 mit phang.(P) qua H va
nhan OH (a;b;c) lam véc to phap tuyén co phuong trinh Ias
a(x—a)+b(y-b)+c(z—c)=0< ax+by+cz—a*-b*-¢* =0.

(THTT 1an5) Trong khong gian ©%YZ | cho hai diém @28, 2/ B -15) ‘Mzt phing (P)
vubng goc véi duong thing AB va cit cac truc OX, ©va Oz Iin luot tai cic diém D, E va

F . Biét thé tich cua tir dién ODEF bing g phuong trinfat phang (P) 13

A. 2x-3y+42+336 =0. B. 2x—3y+4z+%:0.

C. 2x-3y+4z+12=0. D. 2x-3y+4z+6=0.
L'oi giai

Chon D

Vi AB L (P) nén mat phing (P) c6 mot véc to phap tuyén 1a AB = (2;-3;4), do d6 phuong
trinh mat phang (P) c@.dang 2x —3y +4z+d =0, tir day tim duoc D(—%;O;O) : E(O;%;O),

F(O;O;—%) suyra OD=|d?|, OEzg, OF =%. Mat khéac tu dién ODEF c¢é OD,OE,OF

d)’ 3
d6i mot vudng/goenen Vo, .. = %OD.OE.OF < (DS =5 |d| =6 < d =+6.Vay phuong
trifth.mat phang (P) 1a 2x—-3y+4z+6=0.

(Pang, Thanh Nam Pé 17) Trong khong gian Oxyz, c6 bao nhiéu mat phiang qua diém
M (4;-4;1) vachan trén ba truc toa do Ox, Oy, Oz theo ba doan thing c6 do dai theo thu tu

lap thanh cap s6 nhan c6 cong boi bang %?
A 1. B. 2. C.3. D. 4.
Loi giai
Chon C
Goi A(a;0;0),B(0;b;0),C(0;0;c)1a giao diém cia mit phang (P)va cac truc toa do.

:>(P):§+%+£:1
a c
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Céau 37:

M e (P) A S a=-8b=-4c=2
a b c <la=8b=-4,c=-2.

Theo gia thiét co: 1 1 .. o
0C=398 =20 Jil=ghl=glal La-16D=8.c-4

Vay c6 3 mit phang thoa mén. _ ‘
(KY-NANG-GIAI-TOAN-HUONG-PEN-THPT-QG) Trong khong gian Oxyz , cho mat cau

(S):x*+y®+2°—2x—4y-62-2=0. Viét phuong trinh mat phang (a) chira Oy cat mat cau
(S) theo thiét dién 1a duong tron ¢ chu vi bang 8r .
A. (a):3x-2=0. B. (a):3x+2=0.
C.(a):x-3z=0. D.(a):3x+2+2=0.
Loi gidi
Chon A
(S) cotam 1(L2;3) , ban kinh R =4 . Duong tron thiét dién c6 ban kinh f=4.
= mat phang () quatam I .
(a) chira Oy = (a):ax+cz=0.Ma |l e(a)=a+3c=0% a==3c.
Chonc=-1=a=3=(a):3x-z=0.
(Thuan Thanh 2 Biac Ninh) Trong khong gidnyvéi hé toa do Oxyz, cho cac diém

Cau 38:
A(;0;0), B(0;1;0) . M3t phing di qua cac diém,A, B dong, thoi cit tia Oz tai C sao cho tir dién
OABC c0 thé tich bang %cé phuong tinh.dang %+ay+bz+c=0. Tinh gia tri a+3b—2c.
A. 16. B. 1. C.10. D. 6
Loigiai
Chon D
Mt phiang di qua cac diém A¢Badong thoi cat tia Oz tai C (0;0;c), ¢>0 co phuong trinh la
§+X+E:L
1 1 ¢
< . L a1 1
Mat khdc: Vouse = SOABBOC =2 c=1.
Vay phuetg trinh mat phang can tim c6 dang %+%+§:1<:> X+y+2-1=0.
Viy a=b=1,C21=a+3p-2c=1+31+2=6. 7
Cau 39: (THPT RHU DYC — THAI BINH) Trong khoéng gian v&i hé truc toa d0 Oxyz, cho diém
M (3;2;5). Mat phang (P) di qua diém M va cét truc toa o Ox, Oy, Oz tai A, B, C sao
cho M Ja tryc tm tam giac ABC . Thé tich cua tr dién OABC la
A.%. B. 450. C. 10. D. 45.
Loi giai
Chon B
Mit phang (P) di qua diém M va cét truc toa do Ox, Oy, Oz tai A, B, C. Goi A(a,0,0);
B(0,b,0); C(0,0,c). Phuong trinh mit phang (P)c6 dang:
X y z
—+=+—=1 (1).
a b c ®
Do M (1;2;5) thudc mat phang (P) nén thay vao (1) ta co: 1+%+§=1 (2).
a c
File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 43

Facebook: https://www.facebook.com/dongpay



ST&BS: Th.S Dang Viét Pong Truwong THPT Nho Quan A Hinh hoc Oxyz nang cao

Céau 40:

Cau 41:

, \ A y _ (AM 1BC [AM.CB=0
Mat khac M la tryc tdm tam giac ABC nén

s T

BM L AC BM.AC =0

Taco m=(1—a;2;5); W=(1;2—b;5); @:(O; b;—c); E:(—a;o;c).
5

Khi 6 - 2b-5c=0 b=—=c
r1aos —a+5c=0<:> a—éc . Thay vao (2) ta co:

L 4 a=30
_+—+§:1<:>c:6:> b=15.
5¢ 5¢c cC c=6

Vay thé tich ta dién OABC la: V = %OA.OB.OC = %abc = %.30.15.6 = 450 (d6n.vi thé tich).

(Kim Lién) Trong khong gian Oxyz, cho hai diém A(-2;1,-2), B(-110) va mat phang
(P):x+y+z+1=0.Dbiém C thuoc (P) sao cho tam giag~ABC vuong can tai B . Cao do cua
diém C bang
A. 1 hoac —E. B. -1 hoac E C. —3"hode l D. -1 hoac —1.
3 3 3 3
Léi giai
Chon A
Goitoa dd C(a; b; c).
Vidiém C thuoc (P): x+y+2z+1=01€n a=-b-C—1 hay toa dd C c6 dang
C(-b-c-1Lb;c)=BC=(-b-cyb=g c)=BC? = (b+c) +(b-1)" +c?.
Tacod AB=(1; 0; 2) = AB? =5. Dojtam giac ABC vudng can tai B nén
AB.BC-0 [b=c (1)
2 2 < 2 2 2
BC’ = AB (b+€) +(b=1) +c*=5 (2)
c=1 C(-31L1)
Thay (1) vao (2)"taeoa6c’ —2c-4=0< 2 & C[l' 2 2].

3" 3 3
Viy caondé cifa diém C 1a 1 hoic —é.

(SéBac Ninh 2019) Trong khdng gian véi hé toa do Oxyz , cho hai diém A(l; 2;1),B (3; 4; 0) ,
mat phang (P):ax +by +cz + 46 = 0. Biét ring khoang cch tir AB dén mat phang (P )

lan Iuot bang 6 va 3. Gié tri cua biéu thic T =a +b +¢ bang

A 3. B. 6. C. 3. D. 6.
Loi giai

Chon B

Goi H,K lan luot Ia hinh chiéu ciia A, B trén mat phang (P).

Khi d6 theo gia thiét ta co: AB=3, AH =6, BK =3.

Do d6 A,B & cling phia véi mat phang (P)

Laicé: AB+BK>AK>AH = H =K.
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Suyra A,B,H laba diém thang hang va B 1a trung diém ciia AH néntoa do H(5;6;-1),

Vay mat phang (P ) di qua H(5;6;-1) vanhan AB=(2;2;-1)1a VTPT c6 nén phuong trinh

2(x=5)+2(y-6)-1(z+1)=0<2x+2y-z-23=0.

Theo bairathi (P):—4x—4y+2z+46=0,nén a=-4,b=-4,c=2.

VayT =a+b+c=-6. ‘
Cau 42: (Pang Thanh Nam Pe 9) Trong khong gian Oxyz, cho mat cau

(S): (x-1)?+(y-1?+(z-1)% =12 va mat phing (P):x-2y+2z+11=0. Xét diém M di

dong trén (P); cac diém A, B,C phan biét di dong trén (S) sao cho AM,BM,CM Ia céc tiép

tuyén caa (S). Mt phang (ABC) ludn di qua diém ¢ dinh nao dudi day?

1 1 1 3
A= -=-=|. B. (0;-1,3). C.|=;0;2]. D. (0;3,-1).
(3-2-1) (0:-13) S0z (031
Loi giai
Chon D

Mt cau (S) c6 tam 1(L11) ban kinh R =24/3.
Xét diem M (a;b;c); A(x;y;z) taco he diéu kién:
(x=2)*+(y-1)* +(z-1) =12
Al2+ AM? = IM?
a-2b+2c+11=0

(x=2)* +(y-1)° +(z-1)* =124Q)

=112+ (x—a)" +(y-b) +(z-c)f = (a%1)’ +(b-1)’ +(c-1)*(2)
a—2b+2c+11=0 (3)

Lay (1) — (2) theo Vé c@:

2 2 2 2 2 2 2 2 2
(x=1 +(y -1 F 29[22+ (x-a)" +(y-b)" +(z-¢)" | =12~ (a-1)" + (b-1)" +(c-1)’
< (a-1)x+(b=1)y+(e—1)z—a-b-c-9=0.

Vay mit phdhg,qua ba'tiép diem 1a (Q):(a—1)x+(b-1)y+(c-1)z—a-b-c-9=0.
Két hepadi (8) suy ra mit phang nay ludn di qua diém cé dinh (0;3;-1).

Cau 43: Trong/khong gian véi hé truc toa do Oxyz cho tir dign ABCD c6 diem A(LL1),B(2;0;2),
C(-1-%0),D(0;3;4). Trén cac canh AB,AC,AD lan luot lay cac diém B',C',D' thoa:

AB | AC | AD _ 4 viét phuong trinh mat phing (B'C'D") biét ti dién AB'C'D' c6 thé
AB' AC' AD'

tich nho nhat?

A.16x+40y—-44z2+39=0. B. 16x+40y+44z-39=0.

C. 16x-40y—-44z+39=0. D. 16x-40y—-44z-39=0.

Léi giai

Ap dung bét ding thic AM —GM taco: 4=-o. AC  AD , 5, AB.AC.AD
AB' AC' AD'~ \ AB"AC'.AD'
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Céau 44:

Céau 45:

AB'AC'.AD' 27 _ Vigco _ AB.AC'AD'_ 27 27

> >— =V 22—V
ABACAD 64 V.o  ABACAD 64 = "7 g4 P
AB' AC' AD' 3 5= 3= (lej
4’4’4

D& V,;.c.p. NN Nhat khi va chikhi — =" ="—=2 = AB'=-AB= B’
AB AC AD 4 4

Lic d6 mit phang (B'C'D") song song véi mat phang (BCD) va di qua B'(—;—;—j

= (B'C'D"):16x+40y—44z+39=0.

(CHUYEN LE HONG PHONG - NAM DINH 2019 — LAN 1) Trong khéng gian Oxyz
d:ilzyTH:Z—l2 va mit phang (P):2x-y-2z+4=0 .Mat phang chtra duong thang d va
tao véi mat phang (P) goc voi s do nhd nhat cé phuong trinh I3 A

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

(P)

d vudng goc ciia H 1én mat phang (Q) va dudng thang d .

j((P)/(\Q)) AHE = . Xét cosa:% %

Suy ra mot vecto phap tuyen cua mat phang (Q) = n, = [Gd e } = (~6;-6;6) = phuong trinh
mit phang (Q): x+y-z+3=0.

Trong khong gian véi hé toa do O%VZ | cho didm AZ=20) qyong thing A: X+11 =%= 212 .

Biét mit phing (P) o phuong trinh X +PY+C2+d =0 4 1ua A song song véi Ava khoang

cach tir A téi mat phang (P) 16n nhit. Biét P 1a cac sé nguyén duong c6 udc chung I6n nhat
bang 1. Hoitong a+b+c+d bang bao nhiéu?

A. 3. B.0. C. 1 D. -1.
Loi giai
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Cau 46:

Cau 47:

Goi H la hinh chiéu vudng goc cua A trén duong thang A .

Do He A= H(-1-t;3t;2+t) = AH = (-t —3;3t + 2t + 2)

Do AH L A= AH.u, =0 v6i u, =(-1,31)

& -1L(-t-3)+3.(3t+2)+1.(t+2)=0=1lt=-11 < t=-1 = H (0;,-3;1)

Goi F I hinh chiéu vuéng goc caa H trén (P), khi d6: d(A,(P)) =d(H,(P)) = HF < HA
Suy ra d(A,(P)),.. = HA. Dau “=" xay ra khi F =A = AH 1 (P), hay bai toan dugc phat
biéu lai 1a 7

“Viét phuong trinh mat phang (P) diqua A vawvudng goc voi AH ”

Tacé AH =(-2,-11)=—(2,1;,-1), suy ra ng, = (2L -1)

Suy ra phuong trinh mat phang (P) 13 2(x—2)+y+2-2=0<2Xx+y—-2=2=0.

a,bEN* a=2,b:1
=a+b+c+d=0.

@b)=1  |c=-1d=-2
Chon B
X=2-t
Trong khong gain Oxyz, cho hai duong thang d, : x=1_ y;Z = Z_ll va d,:qy=3-t. Mat
z=-2

phang (P):ax+by+cz+d=0 (véi ab;c;d eR) vung goc véi dudng thang d, va chin
d,,d, doan thang c6 do dai nho nhat. Tinh a+b+c+d .
A. =14 B.1 Cy-8 D. -12

Loi gial
Ta c6 mat phang (P) vudng déc voiduong thang d, nén (P) c6 vécto phap tuyén n=(12;1).
Phuong trinh (P) ¢6 dang (P):x+2y—z4d=0.

. . N . 2-d 2-d 10+d
Goi M la gido diem cua (R) véi d; va'N la giao cua (P) véi d, suy ra M( ; ; i j

6 3 6
N(—4—d ;—1—d < j

3 3
2
Tacd MN? :d—+@+@.
18 9 9

Dé MN nho nhat thi MN? nho nhit, nghia 1a d = —16.
Khi'do a+b+c+d =-14.
Chon A

Trong khéng gian véi hé truc toa do Oxyz, cho mat phang (P):3x+y—z+5=0 va hai diém
A(L0;2), B(2-14). Timtap hop cac diém M (x;y;z) nam trén mit phang (P) sao cho tam
giac MAB c6 dién tich nhé nhat.

A {x—?y—4z+7:0. 5 {x—?y—4z+14:0.
3X-y+z2-5=0 3X+y-2+5=0
c {x—?y—4z+7:0. > {3x—7y—4z+5:0.
3X+y—-2+5=0 3X+y-2+5=0
Loi giai
Chon C
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Cau 48:

Cau 49:

Ta thdy hai diém A B nim cling 1 phia véi mat phang (P)va AB song song véi (P). Biém
M e (P) sao cho tam giac ABM c6 dién tich nho nhat

w aho nhit < d (M; AB) nho nhét, hay M € A = (P)(Q).(Q) la

S =
mat phang di qua AB va vudng géc véi (P).
Taco AB=(L-12), vtpt cua (P) n,, =(3%-1)
Suy ra vtpt cia (Q): n, [ P)] -1,7,4)

PTTQ (Q):-1(x- 1)+7y+4(z 2)=0
S X—-Ty—-4z+7=0

X—7y—-4z+7=0
Quy tich M |a{ y

3X+y—-2z+5=0 '

Trong khong gian véi hé truc toa do Oxyz, cho 3 diém A(1;0;1);B(3;=2;0);C(1;2;-2). Goi

(P) 1a mat phang di qua A sao cho téng khoang cach tir B va Gydén-(P) I6n nhat biét rang

(P) khong cat doan BC . Khi d6, diém nao sau day thudeanatphang (P)?

A. G(-2;0;3). B. F(30;-2). C. B(:3:1). D. H(0;3;1).
Loi‘giai

Goi | 1a trung diém doan BC ; cac diém

B’,C’,1" lan luot 1a hinh chiéu cua B,C 4

trén (P).

Ta cd tar giac BCC'B' la hinh tharg va Il la
duong trung binh.
=d(B,(P))+d(C.(P))=BB'+CC=2II".

Ma 11" < 1A (v6i IA klibng doi)

Do vay, d(B,(P))«d (C.(P))N6n nhét khi

I'=A P
= (P) diqua A'vavudng géc 1A voi

1(2;0;-1).

=(P):=%x+2z2-4=0= E(L;3;1)e(P).

Trong\, khong gian véi hé toa do Oxyz, cho diém A(-2;3;1) va hai mat phang
(P):x=2y+2z+3=0 va (Q):2x+2y-z-5=0. Goi Be(P),Ce(Q) sao cho chu vi tam
giac ABC nho nhat. Tinh P = AB + BC +CA.

S~

A.P=2'321. B.P=2'231. C.P=—‘321. D.P=—‘231.
9 9 9 9
Lot giai
Chon A
Goi A, A, lan luot la diém d6i xang ciia A qua (P),(Q) tacoé BA=BA,CA=CA, va
P=AB+BC+CA,>AA =P=2‘:21.
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Céau 50:

Céu 51:

Dau bang xay ra <> B=(P)nAA,,C=(Q)nAA,. Trong d6 toadd A la nghiém hé

4
X=——
X—2 9 y+3 L9 z+1 4320 3
2 2 2 5 ( 45 7)
SYy== =>A|-—=i=i=
Xx+2 y-3 z-1 3 333
1 2 2 ——
3
Toa do diém A, 1a nghiém cua hé
2
X—2 y+3 z+1 X:_§
2| — |[42|—|-| —|-5=
R i n Gy S W 2y
SYy=—7—=2>A|———i=|.
Xx+2 y-3 z-1 9 999
2 2 A ;.1
9

Trong khdng gian véi hé toa do Oxyz, cho mat phang (P):x=2y%2z-3=0 va hai diém
A(1,2;3),B(3;4;5). Goi M la mot diem di dong tréme(P)y, Gid tri I6n nhat cua bicu thirc
MA+24/3

bang:
A. 3/6+/78 B. 3y3++/78 G. \/54+678 D. 33
Lo gial

MA+2v3  MA+AB

Ta d& dang nhan thiy A e (P) va.AB%2\/3\dd vay P =

) , MB MB

Ap dung dinh ly ham s6 sin:

p_ Sin M§A+3|n AMB 29 cot MAB cos MBA - AMB <2lcot MAB .
sin MAB 2

Do vay P < ZMABnhon va dat gid tri nho nhat hogc tu va dat gia tri I6n nhat. Diéu nay
xay ra khi va chikhi M. nam trén duong thang hinh chiéu ciia AB trén (P) va tam giac MAB
cantai A¢

Chon C

(THRTRGiaxLoc’Hai-Dwong-Lan-1-2018-2019-Thi-thang-3) Mat phiang (P) di qua diém
M(§11) cét cac tia Ox, Oy, Oz lan lugt tai A(a;0;0), B(0;b;0), C(0;0;c) sao cho thé tich
khéi tirdién OABC nho nhat. Khi d6 a+2b+3c bang

A 12. B. 21. C. 15. D. 18.
Loi giai
Chon D
Tur gid thiét taco a>0,b>0,c >0 va thé tich khdi ta dign OABC 14 V5 = %abc.
Ta c6 phuong trinh doan chan mat phang (P) c6 dang §+%+E =1.
a c
Ma M e(P):>1+1+£:1.
a b c
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Céau 52:

Céau 53:

Ap dung bt dang thtc cdsi cho ba sé ta co: 1=2ililoa  apesor,
a b c abc

Do d6 Vgpee = %abc 2% Dang thirc xay ra khi va chi khi a=b=c=3.

Vay min,, = < a=b=c=3.Khids a+2b+3c=18.

(TRUONG THU'C HANH CAO NGUYEN — PAI HQC TAY NGUYEN NAM 2019) Cho
mit cAu (S):(x-1)"+(y-2)"+(z+5) =16 va diém A(L2;-1). Diém B(a;b;c) thudc mit
cau sao cho AB c6 do dai lén nhat. Tinh a+b+c.
A. —6. B. 2. C. -2. D. 12.
Loi giai
Chon A
+ Mit cau (S) c6 tam 1(1;2;-5)va bankinh R =4
+ Goi A 1a dudng thing di qua 2 diém A va | . Véc to chi phuongreta.dzong thang A 13
u=1A=(0;0;4)
Xx=1
— phuong trinh duong thang A 1a {y =2 (teR).
z=-1+4t
+ Vi A(12;-1) thude mat cau (S) nén AB&6'd0 dai lénnhat < AB la dudng kinh < B A
giao diém con lai ciia dudng thing A vadmit cau (S) :
t
+ BeA=B(L2,-1+4t). Be($)=@-1)(2-2)" +(-1+4t+5) =16 = oy
+V6i t=0=B(12;-1) (Loai VinB.= A).
+V6i t =—2= B(1;2;<9)
Vay a+b+c=1+2-9=-6_
Cach 2: Vi A(4.2;—1)\thu6c mit cau (S) nén AB co6 d¢ dai I6n nhit < AB la dudng kinh,
tirc 14 | 14 trung diém cua doan AB. ‘
(Chuyén LywIw Trong Can Tho) Trong khong gian véi hé toa d0 Oxyz, cho mat cau
(S):(X—1)2+(y+2)2+(z—3)2 =12 va mit phang (P):2x+2y—z-3=0. Viét phuong trinh
mat'phing song song véi (P) Va cat (S) theo thiét dién 1a dudng tron (C)sao cho khdi nén co
dinh 1a tm mt cau va déy 1 hinh tron (C)co thé tich 16n nhat,
A. (Q):2x+2y-z+2=0 hodc (Q):2x+2y—-z+8=0.
B. (Q):2x+2y-z-1=0 hoac (Q):2x+2y-z+11=0.
C.(Q):2x+2y-z-6=0 hoac (Q):2x+2y-z+3=0.
D. (Q):2x+2y—-z+2=0 hodc (Q):2x+2y-z+2=0.
Léi gii
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Cau 54:

N M
Chon B

(a)l1(P)=(a):2x+2y—z+d =0(d #-3).

Mat cau (S) cotam I(1;,-2;3), ban kinh R=23.

Goi (H) 12 khéi non thoa dé bai voi duong sinh | =R=2\/3,

bat x=h=d(l,(a)). Khi d6 ban kinh duong tron day hinh'non : 1=+v12—-x*

Thé tich khéi non: v,,,, = 2712 - x?)x, véi 0<X<23:
3
X6t sy bién thién ciia ham s6 : f (x) =%ﬂ(12—x2)x trén 0<x<2y3.

0 2 Qﬁ

fiz) + 0 -

o | __— T

Khi do f(x) dat gid trilén nhét tai x=2, hay d(I,(a)) = 2

Vay 1d () (a)) = 2

224+ 2.(-2)-3+d| d-5=6 d=11
=2 o .
\/22+22+(—1)2 d-5=-6 d=-1

OXYZ o didm E@LL) viét phuong trinh mat phang (4) qua

Trongkhong'gian'véi hé toa do
E'VAct nira truc duong % OY:0Z in 1ot tai A B:C sao cho OG nho nhét véi G 14 trong

tam tam.giac ABC.

A X+y+2z2-11=0. B. 8x+y+2-66=0.
C. 2x+y+2z-18=0. D. x+2y+2z-12=0.
Loi giai
Chon D
Cach 1:
Vi dap an A: A(11;0;0); B(0;11;0); C(0; 0;1—21) = G(%;%;l—;): 0G? :%1
Vi dap an B: A(BIS;O; 0); B(0;66;0);C(0;0;66) = G(1741;22; 22)= 0G* = %

Vi dap an C: A(9;0;0); B(0;18;0); C(0;0;18) = G(3;%;%): 0G* =81
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Cau 55:

Véidap an D: A(-12;0;0); B(0;6;0);C(0;0;6) = G(—4;2;2)= 0G?=24
Cach 2:

Goi A(a;0;0),B(0;b;0),C(0;0;c)véi a,b,c>0. Theo dé bai ta co :§+%+%:1. Can tim gia

tri nho nhat cua a® +b? +¢?.

Taco (a2 +b? +cz)(4 +1+1)>(a2+b.1+ c.l)2 = 6.(a2 +Db? +cz) >(2a+b +c)2
Mat khac

\/(az +b? +cz)(4+1+1) a.2+b.1+c.1)

2
2(2a+b+c)(§+%+%)
>

4+1+1)° =36
2
Suyra a’ +b*+c®>6°. Dau "=" xay ra khi %:b2 =¢? = a =2b=:2cC.
Vay a’ +b? +c*dat gia tri nho nhat bang 216 khi a=12,b=c =6

Vay phuong trinh mat phang 1a : %+%+é:1 hay x42Vs+22-12=0.

(KENH TRUYEN HINH GIAO DUC QUOC GIANTVT -2019) Trong khdng gian véi hé
toa d0 Oxyz. Viét phuong trinh mat phangd(P) di qua diém M (1;2;3) va cét cac truc
Ox,0y,0z lan luot tai ba diém A¢B4C khac voi goc toa do O sao cho biéu thiuc

1 1

5 o7t oo c6 gia tri nho nhat.

A. (P):x+2y+z-14=0. B. (P):x+2y+3z-14=0.

C. (P):x+2y+3z-11=0. D. (P):x+y+3z-14=0.
Loi giai

Chon B

zZ

Goi H latructam AABC.

BH 1 AC
Tacé:{ :>ACL(OBH):>ACLOH(1).
OB 1 AC

Chung minh tuong tu ta c6: BC L OH (2).
Tu (1),(2)= OH L(ABC).
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.1 1 1 1
Taco —+—+—5= 5
OA° OB 0OC° OH
Viy dé bidu thic — + =+ L dat gié trj nho nhét thi OH dat gié trj I6n nhét.
OA? OB? OC o
Ma OH <OM nénsuyra OH dat gia Ion nhat bang OM hay H=M .
Vay OM L (ABC)= (P) ¢6 1 vecto phap tuyén la oM =(1,2;3).
Phuong trinh mat phang (P): 1(x-1)+2(y—-2)+3(z-3)=0< x+2y+3z-14=0.
Cau 56: Phuong trinh cua mt phang nao sau day di qua diem M (1;2;3) va cat ba tia Ox, Oy, Oz lan

luot tai A, B, C sao cho thé tich ti dien OABC nho nhit?

A. 6Xx+3y+2z+18=0. B. 6x+3y+3z-21=0.

C. 6x+3y+3z+21=0. D. 6x+3y+2z-18=0,
Loi giai

Chon D

Gia sir A(a;0;0), B(0;b;0),C(0;0;c) (a,b,c>0)
aBe): X+ Y21 ()
a b c

1 2
M(1;2;3) thudc (ABC): —+—+§:1.
a b c
Thé tich te dién OABC: V =%abc
Ap dung BDTcasitacé:1=3+3+§233/ 6 15278 Llopesorovsor
a b 4 abc abc 6
a=3
, e L. Lz 12 3 1
Ta c6: V dat gia tri nho nhat &V =27 </ —=—=—==<<:b=6
a b ¢ 3 c=9

Vay (ABC): 6x+3y+£2z-18=0.
Cau 57: Trong khong giandvsizhé toa'do Oxyz, cho mat phang (P):x+y-z+2=0 va hai diem
A(3;4;1),B(7=4m=3)s Goi M(X,V,;2,) 1a diém thuoc mat phing (P) sao cho

MA’ +MBZ—ZW.W+(WW):96 va MAMB dat gia trj I6n nhét. Tinh y,.
7 8 23

5
A. yozg. B y0:§ C yo:_g D yO 3

Loi giai
Chon C
- e \2

MA2+MBZ—2MA.MB+(MA.MB) —96

- - - —_— I\ 2
<:>MA2+MBZ—2MA.MB+(MA.MB) ~96

P —\2 L \2 2 — e \2
<:>(MA—MB) +(|v|A.|v|B) —96< AB +(MA.MB) —96

e \2 -
<:>(MA.MB) —0< MAMB=0< MA L MB.
MA® + MB®  AB?

Khi d6 theo AM — GM va Pitago, ta cO6 MAMB < 5

48.
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DAu bang xay ra khi va chi khi AAMB vudng can tai M , do d6 toa do diém M la nghiém cua

X+y-2+2=0

he {(x=3)"+(y—4)" +(z-1)" =48 = x, :%ii,yo :—g,zo =

2 2 2 \/é :
(x=7)" +(y+4) +(z+3)" =48

w|om

28

O

(
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GOC
Cau 1: (Ba Pinh Lan2) Trong khong gian v&i hé toa 46 Oxyz , cho mit phang (P) c6 phuong trinh:
ax+by+cz—1=0 véi c<0 diqua 2 diém A(0;1;0), B(L0;0) va tao véi (Oyz) mot goc 60°
. Khi d6 a+b+c thudc khoang nao dudi day?
A. (5:8). B. (8;11). C. (0;3). D. (35).
Loi gidi.
Chon C
, . -1=0
Mt phang (P) di qua hai diém A, B nén {a 1_0:>a:b=1.
Va (P) tao v6i (Oyz) goc 60° nén cos((P),(Oyz))= 4 1,
VaZ+b?+c2A1 2
Thay a=b =1 vio phuong trinh dugc v2+¢° =2=c= 2.
Khidé a+b+c=2-+2¢(0;3).
Cau2: (Piang Thanh Nam Dé 12) Trong khong gian Oxyz, cho mat cau (S): (x—1)° +y*+(z+2)° =4
X=2-t
va duong thang d :{y =t . Tong cac gia tri thuc cia tham s6 m dé d cét (S) tai hai diém
z=m-1-t
phan biét A, B va cac tiép dién cua (S) tai A, B tao véi nhau mot goc lén nhét bang
A -15. B. 3. CIET D. -2,25.
Loi giai
Chon C
Mit cau (S) cotam 1(1;0;-2) vabankinh R=2.
Céc tiép dien cua (S) tai A va B tao véi nhau mét géc I6n nhat (bang 90°)
R
SIALIBed(l,d)=—==42
(1.6) =%
Puong thang d diqua diém M (2;0;m-1) va cé mot VTCP u=(-1;1;-1).
Suyra: IM =(1;0;m+1), [Wﬁ] =(-m-1;-m;1).
‘ IM,u ‘ N 2m? m=1
d(l,d):ﬁauzﬁc 2m +2m+2=ﬁ<:>m2+m—2=0<:{ .
: s
Vay tong cac gia tri thuc cua tham sé m bang —1.
Cau 3: Trong khéng gian véi hé toa do Oxyz, cho hai diém A(22,0), B(2.0:-2) va mat phang
(P): X+2Y=2-1=0 i gigm M <(P) sa0 cho MA=MB va goc AMB ¢4 sé do 16n nhit.
M E_—li . B. M Ei_—l . C.M(2-1-1). D. M(-22,1).
11 11 11 1111 11
Loi giai
Chon D
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) {Me(P) {x+2y—z—1:0
&

Tach
MA = MB (x—2)2+(y—2)2+22:(x—2)2+y2+(z+2)2
{x:32+1
=
y=-z
Do d6 M (3z+1-z;z) va m:(l—3z;2+ z;—z),W:(1—3z;z;—2—z)

e 2
Dods cosANB—MAME (-3 12(217)+2(2}2)
MAMB (1-32)" +2°+(2+2)

=1- 4 5 Zi :M§arccosi.
1 54 27 27
1 z-=| +—
11 11
Cs ) 14 -1 1
Dau bang dat tai z=i =>M| —;—;—|.
11 11 11 11
X=3+1 X=t'
Cau 4: Trong khong gian Oxyz, cho 2 duong thang d: {y=—2—t vad: {y =5+t
z =2t z=2t'-3J2-5
Viét phuong trinh mat phang (B) chira (d) va tao véi mat phang Oyz mat géc nho nhat.
A 3x+y++22+7=0. B. 3x—y—~/22-7=0.
C. —3x+y—\/§z+7:0. D. 3x+y—x/§z—7:0.
Loi giai

Gia sit (B): Ax+By+Cz+D =0 (dk: A%+B?+C?>0), () co vipt la n = (A:B;C)

e ®) Ae(B) {3A—ZB+D:0 D=—A+2C+2
SS9, L =

= n.a=0 A=B+C+2=0 B=A+C+2
=% A

cos ,(Oyz)) =|cos(n, 1)} =
(P 0072 = oo ) N e

TH 1: A = 0 (khong thoa db hoac (3),(Oyz) khong nho nhét)
TH 2: A+#0, ta co:

cos((B),(Qyz)) = c . C. = o o T
L+ (1+N2)"+ () N3 +2 2+ (Y 7

1 1

1
C J6,, 12
— N3+ )+
\/(A\/— 3 ) 9
(B),(Oyz) nhé nhit < cos((B),(Oyz)) 16n nhat < (%\/§+§)2 nho nhit <
C = 6
—~/3+—=0
A\f 3
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Cau 5:

Cau 6:

A =1 (choin) B = 1
= c J2 nén 37.Vay:([3): 3X+y-22-7=0
= D-_/
3
Chon D

Trong khong gian véi hé toa do Oxyz, cho mat phang (Q): x+2y—-z+5=0 va dudng thing

x+1 y+1 z-3
C 2 1 1
(Q) mét géc nho nhét 1a

d . Phuong trinh mat phang (P) chira duong thang d va tao voi mat phang

A. (P):y-z+4=0 B. (P):x-2+4=0
C.(P)ix+y-z+4=0 D. (P):y-z-4=0

Loi giai
PT mit phing (P) c6 dang: ax + by +cz+d =0 (a2 +b%+ ¢ = 0). Goi a =((P),(Q)).

Me(P):> c=-a-b
N e (P) d=7a+4b

3 la+ b
J6 \/Sa2 +4ab+2b°

Chon hai diém M(-L-13),N(L0;4) e d . Ta co: {

= (P): ax+by+(-2a-b)z+7a+4b=0 = cosa =

bl 3

T, >3 - 300
2b

1+9

, 3
TH2: Néu a # 0 thi cosa = ——. a

J6 2
\/5+4b+2(b]
a a
2
. 2x+1

Xét ham so f(x):g.x+—x+2.
6 5+4x+2x
Dya vao BBT, ta thdy min f(x) =0 < cosa =0<«<a =90° >30°
Do d6 chi c6 treong hop 1 thoa man, tirc a= 0. Khi d6 chon b=1,c=1d =4.
Vay: (P): y-z+4=0.
Chon A X
(SO QUANG BINH NAM 2019) Trong khong gian Oxyz, cho hinh lap phuong
ABCD.ABC,D, biét A(0;0;0), B(10;0), D(0;1;0),A(0;0;1). Goi (P):ax+by+cz—3=0

(v6i a, b, c€Z") l1a phuong trinh mét phing chita CD, va tao véi mit phang (BB,D,D) mot

TH1: Néua=0thi cosa =

e

b |
. bat x:g va f(x):cosza

g6c ¢6 s6 do nho nhét. Gia tricia T =a +b +c¢ bang

A -1, B. 6. C. 4. D. 3.
Loi gii

Chon C
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Tur gid thiét ta c6 C(110), B,(10;1), D, (0;L1).
Goi d 2 giao tuyén cua (P) va (BB,D,D), E la trung diém ciia AC; K 14 hinh chiéu vuong

. R . |d LCE
goccua E trén d . Tacd

e = 1 (ECK)=((P),(BB,D,D))=EKC.
Do d6 sin((P),(BB,D,D))=sinEKC :S—Ezgé =% suy ra goc gitta mit phing (P) va

(BB,D,D) nhé nhét bang 30". Dau "=" xdy ra khi d vudng goc v6iCD,, mat khac d vudng goc
vsi AC suyra d cung phuong véi [FQ,TC] Do d6

CD, = (-10;1); AC = (330); Ne =[[ﬁﬁ](ﬁ} =(1,2,1)

Vay (P):x+2y+z-3=0,dodé a+b+c=4.

Cau7: Trong khong gian véi hé toa d6 Oxyz, cho hai duong thang dl:XT_lzyTJrz:il va
d, :XTJrz:y—_ll:é Viét phuong trinh mat phang (P) chaa d, sao cho goc giira mat phang

(P) va duong thang d, 1a lén nhit.
A X+y+z+6=0. B. 7Xx-y+52-9=0.C. x+y-z-6=0. D.x+y+z-3=0.
Loi giai
Ta c6: d, di qua M(L—2;0) vac6 VICPU=(L2;-1).
Phuong trinh mat phang (P) c6 dang: A(x—1)+B(y+2)+Cz=0,(A* +B*+C? #0).
Taco: dc(P) = un=0<C=A+28B
[4A+38| 1\/ (4A +3BY?

Goi a=((P),d,)=sina = -
i a=((P),d,) 3J2A? + 4AB 1582 3 V2A? +4AB+5B
2\2

Voi B=0 SSina:T

i , 1 | (4t+3)
Vi B#0. bit tzé,tadu(_yc Slna:—_\/(zi
B 3 \V2t* +4t+5
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o 4t +3)° , 16t* +124t+ 84
Xét ham so f(t):(z—).Taco: f'(t) = bt 2+ t+§
2U° +4t+5 (2t° +4t+5)
f=_3
f't)=0<| 4
t=-7
Dva vao BBT ta co: maxf(t):z—?f3 khi t=-7 <:>§:—7

f

5
Khi do: sina=f(-7)=——

53 A

Vay Sina:T khi E:_7 = Phuong trinh mat phang (P):7x-y+5z-9=0

Cau 8: Trong khong gian voi hé truc toa d6 Oxyz, cho hai duong thang d,: Xll y;Z il va
X+2 y-1 z . sl 2 . y. ST NIV NP
d, Y Goi (P) la mat phang chira d, sao cho goc giita mat phang (P) va duong

thang d, Ia I6n nhat. Chon ménh dé dting trong cac ménh dé sau:
A. (P) c6 vecto phap tuyén 1a n=(L4-1,2).
B. (P) qua diém A(O 2, 0)
C. (P) song song véi mit phiang (Q):7x—y+5z-3=0.
D. (P) cit d, taidiém B(2,-14).
Loi giai
d, qua M (L-2;0) vacé VTCP u=(%2;-1). Vi d, c(P) nén M (P).
Pt mat phang (P) c6 dang: A(x—1)+B(y+2)+Cz =0(A2 +B*+C? 2 0).
Tacé: d,c(P)=un=0=C=A+28B.

_ — 4A+3B 4A+3B)’
Gola:((P),dz):sma: | | :1\/ g ) =
3J2A +4AB+5B2 3 V2A’+4AB+5B
TH1:Véi B =0 thi sina =¥.
: . 4t +3)°
TH2: Vi B #0. Dit t=2, ta duoc: sine = =,
B 3V2t°+4t+5
4t +3)° .
Xéthamsb f(t)= u . Dua vao bang bien thién ta c6: max f (x):E khi t =-7 khi
2t° +4t+5° 7

Ag
B
Khi d6 sine = f(—7)=¥.

4 N . Lo s o 503, . A
So sanh TH1 va TH2 = o 16N nhat véi sina :T khi E:—7.
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Cau 9:

Vay phuong trinh mat phang (P):7x—y+5z-9=0.

Chon B
X =—t

Trong khéng gian toa do Oxyz cho duwong thang d:{y=—-1+2t va mp
Z2=2+t

(P): 2x—y—2z—2=0. Viét phuong trinh mat phiang (R) qua d va tao v&i (P) moét géc nho
nhat.

A X—y—2+3=0 B.x+y—-z+4+3=0
C.xX+y+z+3=0 D.x-y+z+3=0
Loi giai
X y+1

Puong thang d 1a giao tuyén caa hai mat phang: -1 2 @{2x+y+1:0.
X -2 X+2—-2=0
11
Do vay mat phang (R) quad thi (R) thugc chum mat phang: 2x +y +1+m(x+z—2)=0,
Hay mp(R): (24+m)x+y+mz+1-2m=0 (*). Mp(R) ¢6
A, =(m+2;Lm);A, =(2;—-1,-2).
Vay:

—_—

) 2(m+2)+1—2m
cosq— MM _ (m+2)+ 5 5

nofne| (m+2) +14+m2a 1144 3\/2m +4m+5 3,/2 m+1)°

Do « nhé nhat cho nén cosa 16n nhat khi m=—1.
Vay thay vao (*)taco mp(R): X +y—z+3=0,
Chon B

KHOANG CACH
Cau 10: Trong khong gian véi hé truc toa do Oxyz, cho diém A(10;2;1) va duong thang

d: x2—1 :%: 2;1. Goi (P) la mat phing di qua diém A, song song véi duong thing d sao
cho khoang cach gitra d va (P) Ién nhat. Khoang cach tir diém M (-1;2;3) dénmp(P) la
97+/3 76790 2413 3v29
A ——. B. . cC.——. D. ——
15 790 13 29
Loi giai:
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Céau 11:

(P) 1a mat phang di qua diém A va song song véi duong thang d nén (P) chira duong thang
d’ di qua diém A va song song véi

duong thang d .

Goi H 1a hinh chiéu cua A trén d, K H
la hinh chiéu cia H trén (P).
Taco d(d,(P))=HK<AH (AH

d

khong doi) KL "
= GTLN cia d(d, (P)) la AH
= d(d,(P)) 16n nhat khi AH vudng A
. : P
goc véi (P).

Khi d6, néu goi (Q) 1a mt phang chira A va d thi (P) vudng goc véi (Q).
:>ﬁP:|:l_jd,ﬁQ:|:(98;14;—70)
:>(P):7x+y—5z—77=0:>d(M,(P)):%.

Cho mat phang (P) di qua hai diém A(3,0,4),B(-3,0,4) va hop véi mat phang (xOy) mot
goc 30° vacit y'Oy tai C. Tinh khoang cach tir O dén (P).

A. 43, B. /3. C. 3V3. D. 24/3

Léi giai

ZA

B

V& OH L KC véi K 1a giao diém
cua AB vatruc z'Oz.

Tacé: C =30° = K =60°;OK = 4
= d(0,P)=0H =0OK.sin60°

= 4.@ =2.3.

Chon D
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Céau 12:

Céau 13:

Trong khong gian Oxyz, cho cac diém A(L0,0), B(-20:3), M(0,0,1) . N(0;31)

"Mat
phang (P) di qua cac diém M, N sao cho khoang céch tir diém B dén (P) gap hai lan khoang

cach tir diem A dén (P)- C6 bao mat phang (P) thoa man dau bai?

A. C6 v0 s6 mt phang (P). B. Chi c6 mot mit phang (P).

C. Khong c6 mit phang (P)nao. D. C6 hai mat phang (P).
Loi giai

Chon A

Gia st (P) c6 phuong trinh 4 ax+by +cz+d :0(a2+b2+02 ¢0)
ViMe(P)=c+d=0<d=—c

Vi Ne(P)=3b+c+d=0hay b=0vic+d=0.

= (P):ax+cz—-c=0.

- |—2a+3c—c|:2 a—c|

Jva? +c? Ja? +¢?

Theo baira: d(B,(P))=2d(A,(P)) <lc—al=|a—c|

Vay c6 vo so mat phang (P).

(POAN THUQNG-HAI DUONG LAN 2 NAM 2019) Trong khdng gian véi hé toa do Oxyz,
mit phang (o) di qua diém M (1;2;1) va cat cactia Ox,0y,0z lan luot tai A,B,C sao cho do
dai OA,OB,OC theo thu ty tao thanh mdt cip s6 nhan c6 cong boi bang 2. Tinh khoang cach tir
goc toa do O téi mat phang ().

A 2 B.@. C_.3—‘/ﬁ. D. 9/21.
J21 21 7
Loi giai
Chon C

bit OA=a(a>0).Khidé OB=2a, OC =4a.
Ap dung phuong trinh mat phang theo doan chin ta c6 mit phang (&) ¢6 phuong trinh

£+l+i=1
a 2a 4a
-l .1 2 1 9 9 o
Do M (1;2;1)e(a) nén =+—+-—=1<—=1<a=— (théamin a>0).
a 2a 4a 4a 4

Phuong trinh tong quat cua mat phang («) 1a: 4x+2y+z-9=0.
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Céau 14:

Céau 15:

[4.0+2.0+0-9] 3y21

/OO

(SGD-Nam-binh-2019) Trong khong gian Oxyz , cho tirdién ABCD vai A(1,-2,0) ;B(3,3,2)
;C(-12,2);D(3,3,1). Do dai dwong cao cua te dien ABCD ha tir dinh D xuéng mét phang
(ABC) bing

Suy ra: d(O;(a))

A 2 B 2 c. Y D. L
72 7 14 2
Loi giai
Chon A
Ta co:

Mit phang (ABC) c6 n=| AB; AC |=(1,-4,9) Ia véc-to phap tuyén (ABC) va di qua diém
A(1,-2,0) nén c6 phuong trinh dang:
1(x-1)-4(y+2)+9(z2-0) <= x-4y+92-9=0
Do dai duong cao cua tir dign ABCD ha tir diém D
%o -4y, +92,-9] [3-43+9.1-9 9
\/12 +(—4)2 +9? \/12 +(—4)2 +9r T2
Trong khong gian véi hé toa do Oxyz , hai mat phang 4x—4y+2z—-7=0va 2x—-2y+z+1=0
chira hai mat caa hinh lap phuong. Thé tich khdi lap phuong d6 1a

d(D,(ABC))

av=2 pyv-B03 oy p.v-%
8 8 2 27
Loi giai

Theo bai ra hai mat phang 4x—4y+2z—-7=0va 2x—2y+2z+1=0 chaa hai mat caa hinh lap
phuong. Ma hai mat phang (P):4x—4y+2z—7=0 va (Q):2x—2y+z+1=0 song song Vi
nhau nén khoang cach giita hai mat phang s& bang canh cua hinh lap phuong.
Ta 66 M (0:0:-1) £(Q)nén d((Q)(P))— d(M ()~ 2l —| -3

47 -4y +22| 2

. . 222 8
Vay thé tich khoi lap ph aAvV=x=—=--=—.
ay ine ol lap panuong la 3733 27 7
Cau 16: Cho hinh lap phuong ABCD.A'B'C'D’ cd canh bang 2. Tinh khoang céch gitra hai mat phang

(AB'D') va (BC'D).
A. @ B. \/3. . @ D. 2.

3 2 J3

Loi giai
Chon A

Ta chon hé truc toa do sao cho cac dinh cua hinh lap phuong cé toa do nhu sau:
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Cau 17:

A(0;0;0) B(2;0;0) C(2;2;0) D(0;2;0) A'I N
A'(0;0;2) B'(2;0;2) C'(2;2;2) D'(0;2;2) ; |
AB'=(2;0;2), AD'=(0;2;2), 5 c

BD =(-2;2;0), BC'=(0;2;2) |

* Mt phang (AB'D’) qua A(0;0;0) va nhan vécto A* “““““““ b)
ﬁ:%[A—B',ﬁ]:(—l;—l;l) lam vécto phap tuyén. 8~ .

Phuong trinh (AB'D') 1a x+y—z=0.
* Mgt phing (BC'D) qua B(2;0;0) va nhan vécto m :%[@,BTZ’] — (L1;-1) 1am vécto

phap tuyén.
Phuong trinh (BC'D) la x+y-z-2=0.

Suy ra hai mat phang (AB'D’) va (BC'D) song song véi nhau nén khoang cach gitra hai mat

phang chinh Ia khoang cach tir diém A dén mit phang (BC'D): d(A,(BC'D)) =% :¥.
Cach khéc: Thay khoang cach can tim d ((AB'D’),(BC'D)) =%AC’ =%.2f =2—;{§.

(SO GDPT KIEN GIANG 2019) Trong khong gian Oxyz cho M (1;2;-1). Goi (P) la mit
phing di qua diém M va céch goc toa'dd O mot khoang lén nhat. Mat phang (P) cét cac truc
toa do tai cac diém A,B,C. Tinh thé tich V' cua khdi cau ngoai tiép tir dién OABC .

A. 27467 . B. 21667 . C. 9721, D. @.

Léi giai

Chon D

[ ]
@]

Goi H la hinh chiéu cua O mit phang (P). Khi dé: d (0,(P))=OH.
Trong tam gidc vuong OHM : OH <OM nén d (O (P)) dat gia tri lon nhat khi
d(0,(P))=0OM hay OM L(P).
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Phuong trinh mat phang (P) qua M (1;2;-1) vanhan OM =(1;2;-1) lam véc to phap
tuyén 1a x+2y—-z-6=0.

(P)cat cac truc Ox,0y,0z lan luot tai A(6;0;0),B(0;3;0),C(0;0;-6).

Xét tr dién OABC' v6i OC'=6,0A=6,0B=3.

Goi | 1a trung diém cua AB, trong mp (OAB). Goi dqua | vasong song truc Oz.

Liy H 1a trung diém OC' . Mit phang trung truc cia OC' qua H cit d tai G.
Suyra: GC'=GO=GA=GB=R.

Tam giac vudng OAB : Ol :%AB:%\/62+32 =@30| = HG =@.
OH :%OC':&

Tam giac vudng OHG : R =0G =+HG” + OH? :%
Thé tich V cua khéi cau ngoai tiép tir dién OABC bing thé tich khdi cau ngoai tiép ta dién

OABC' l1aV :%HR3 =@(th).

Cau 18: (KINH MON HAI DUONG 2019) Trong khdng gian véi hé toa do Oxyz , cho mit phing (P)
di qua diem M (2;3;5) cét cac tia Ox,0y,0z lan luot tai ba diém A,B,C sao cho OA,0B,0C
theo thi ty 1ap thanh cap s6 nhan c6 cdng bibang 3. Khoang cach tir O dén mit phang (P) la

16 24 32 18
A —. B. —. C. —. D. —.
V91 V91 491 V91
Loi giai
Chon C

Vi (P) cét cac tia Ox,0y,0z lanlugt & A,B,C nén ta goi toa do cac diém la
A(a;0;0),B(0;b;0),C(0;0;c) véi a,b,c>0.

Khi d6 phuong trinh mat phang (P): 5+%+5 ~1.
a c
Vi M (2:35)e(P)= 24242 =1,
a b c o .
Vi d6 dai cac doan OA,OB,OC lap thanh cap s6 nhan véi cong boi bang 3
b=3a
c=3b=9a
2 3 5 32 b _32
e +3—+ 9— =1 a= ? B 3
a 3a 9a Y
Khi d6 ta c6 phuong trinh mat phang (P): XY
' 2732 3
9 3
Hay (P):9x+3y+2z-32=0.
-32
Do dé:d(O;(P)): | | _ %2 .
Vo 432412 Aol
Binh luan:
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Céau 19:

Céau 20:

Bai nay ¢ thé dung cach khac nhu sau:

Khoang cach tir O dén (ABC): — =i2+ ! —+ ! 2:>h=9_a
h® a® (3a)" (9a) Vo1
. 2
Ma a = 32 (theo trén). tir d6 tim duoc h = 3—.
9 NI
(NGUYEN TRUNG THIEN HA TINH) Trong khdng gian véi hé toa d6 Oxyz, cho duodng

thang d : Xz_l:%: Z;l va mat phang (P):2x+y-z=0. Mt phiang (Q)chua dudng thing

d vavudng goc véi mat phang (P). Khoang cach tir diém O(0;0;0)dén mat phang (Q) béng

1 1 1
A = B. —. C. —. D. =.
3 J3 i \f 5
Loi giai
Chon C
+ Puong thang d: X2—l :% = Z;—l di qua diém M (l; 0; —1) va ¢ mot vecto chi phuong la
u=(213).
+ Mt phang (P):2x+y—z=0 c6 mt vecto phép tuyén I Np) = (2,1,-1).
+ Goi N() 1a Mot vecto phap tuyén ciia mit phing (Q).
N 0 0 \ A ? Lo 2 ~ I:I'(Q) 1 l_j \
Vi mat phang (Q) chtra duong thang d-va vudng goc voi mat phang (P) nén 1 . ~va
N L Np)

(Q) diquadiém M (L0;-1).

Do d6 mat phing (Q) c6 mot vecto phap tuyén ng) =U A ne) =(—4;8;0) =—4(1,-2;0).

Phuong trinh cia mat phang (Q)la: 1.(x—1)-2(y-0)=0< x-2y-1=0.

+ Vay khoang cach tir diém O(O; 0;0) dén mat phang (Q) bing

Jo-20-1

\/7 J_

(THPT SO 1 TU NGHIA LAN 2 NAM 2019) Trong khong gian vé&i hé truc toa d6 Oxyz , cho
mat phang (P, ):mx+m(m+1)y+(m-1)"z-1=0 (m la tham s6) va duong thang d c6 vec-to

dO

chi phuong u =(1 2; 3). Dudng thang A song song véi mat phang (Oxy), A vudng goéc véi d
va cit mit phang (P,) tai mot diem cb dinh. Tinh khoang cach h tir A(L;-5;0) dén duong
thang A.
A. h=52. B. h=4/19. C. h=+21. D. h=25.
Loi giai
Chon C
Taco mx+m(m+1)y+(m—1)zz—1:0<:> m?(y+z)+m(x+y-2z)+z-1=0.
Gid st M (Xo; Yo; o) 12 diém cé dinh ma mat phang (P, ) luén di qua.
M (Yo +2o)+m(X +Y,—22,)+2,-1=0VmeR
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Céau 21:

Yo+2Z,=0 Xo =3
S IX+Y,—22,=0 &3y, =-1.
z,—1=0 z,=1
Suyra M (3;,-1;1).
Vi A cit mt phang (P,) tai mot diem co dinh va M 1a diém c6 dinh ma mét phang (P,) luon
diquanén M (3;,-L1)eA.
Mat phing (Oxy) c6 vec-to phéap tuyén Ia n=(0; 0;1).

All(O — e
Vi {A J_(d Xy) nén A ¢ vec-to chi phuong u, = [u, n] = (2; -1 0) .
Vay A diqua M (3;-11) va co vec-to chi phuong u, =(2;-10).
[ ]

o

_ /21,

Do vaytacé h=d(AA)=

(KINH MON 1l LAN 3 NAM 2019) Trong khong gian Oxyz, cho A(1;2;2), B(212),
C(-151), D(3;1;1) va E(0;-12). C6 bao nhiéu mét phing cdch déu ndm diém da cho?
A. V0 6. B. 1. C.2. D. 3.
Loi giai
Chon D
Ta co: ﬁ:(l;—l;O), ﬁ:(4;—4;0), ﬁ:(Z;—l;—l), ﬁ:(—3;4;—1). Nhan thay
CD=4AB va AD < BC bén diém A, B,C,D tao thanh mét hinh thang hai day 1a ABva CD
Mat khac AC = (—2;3;—1) va [ﬁ,ﬁ]:(l;l;l) nén (ABC):x+y+z-5=0
Suyra E e(ABC). Vay 5 diém A, B,C,D,E tao thanh hinh chép c6 dinh 1a E.
Goi M,N; P,Q: R,S lan luot 1a trung diém cua AC,BD; EB,EA; EC,ED.
Ta dé chirng minh dugc cac mat phang (MNQP), (MNSR), (PQRS) Ia cac mat phang théa man

y&u cau bai toan. Vay c6 3 mit phang cach déu 5 diém da cho.
E, E,

Trong khong gian véi hé toa do Oxyz, goi (a) 1a mit phang qua hai diém A(2;0;1) va

Cau 22:
B(—2;0;5) ddng thoi hop vai mit phang (Oxz) mot géc 45°. Khoang cach tir O t6i () la
A S g V3 c.t p. Y2
2 2 2 2
Loi giai
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Céau 23:

Goi K;H lan luot Ia hinh chiéu vuéng goéc diém O 1én dudng thang AB va mit phang (o).
Taco: A Be(Oxz)
= ()" (Oxz) = AB

OH L(a)_ [HK LAB ©
OK L AB ~ |OK LAB
= ((0%2).(a)) = (KA. OK ) - OKH K
45

Suy ra tam giac OHK vudng can tai H \E
Khi d6: d(O,(«))=0H =%. L H
Mat khac:
oK (0, a8)= 220 _ °‘

=d (0, AB) = ‘ﬁ‘ -5

_OK _3

Khi do: d(O,(a))=OH 2 2

Chon A
Trong khong gian véi hé toa do OV, cho A(;0;0), B(0;b;0), C(0;0;c) véi 2 P € duong,

Biét A B C i dong trén cac tia ©% ©Y: OZ a0 cho a+b+c=2. Biét ring khi & P C thay
doi thi quy tich tdm hinh cau ngoai tiép ta dién OABC thuoc mit phang (P) cb dinh. Tinh
khoang cach tir M (2016;0;0) t6i mat phang (P).

2014 2016 2015

A. 2017. B. &2, c. == D. =22
V3 V3 V3

Loi giai
Chon D
Goi () la mat phang trung truc ctia doan OA
= (a) di qua diem D(%;O;Oj va c6 VTPT O—A:(a;O;O) =a(10;0)
a
X=—=0.
= (a):x 5
Goi () la mat phang trung truc cia doan OB
= (B) diqua diém E(O;%;Oj va co VTPT OB =(0;a;0)=a(0;10)
a
=(B): y—E =0.
Goi (y) la mit phang trung truc ciia doan OC

= (7) diqua diem F (0;0;%) va c6 VTPT OC =(0;0;a) =a(0;0;1)
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Céau 24:

Goi | Iatam mt cau ngoai tiép ta dign OABC = I =(a)n ()N (7)=1 (%;%;%).

Ma theo gia thiét, a+b+c:2<:>%+%+gzlz>l e(P):x+y+z=1.
|2016-1] 2015
3 V3

Trong khdng gian véi hé truc toa do Oxyz goi d 1a duong thang di qua diém A(1,0,0) c6 hinh

Vay, d(M,(P))

chiéu trén mat phang (P):x—-2y—-2z+8=0 la d'. Gia sir gia tri I6n nhat va nho nhat khoang
cach tirdiém M (2,-3,-1) t6i d' la a va B. Tinhgiatricca T =a + B ?

A 2 B. 6 C. V2 D. 6
2 2 3
Léi giai
A
®
M
ShY
x G

Taco xét A" [a hinh chiéu cia A trén (P). Khi d6 duong thang d ' di qua diém A’. Ta goi G la hinh

MHSMGSMA’:T:a+ﬂ:MA’+MH:?

Céau 25:

chiéu cua M trén duong thang d ' va H I3 hinh chiéu cua M trén (P). Ta ¢6 cac danh gia:

NG

Trong khdng gian vai hé truc toa dd Oxyz, cho hai diém M(0;—12) va N(-113). Mat phiang (P)

di qua M, N sao cho khoang céch tir K (0;0;2) dén (P) dat gid tri I6n nhat. (P) co vecto phap

tuyén 1a

A (31-1 B. (L-11) C. L-21 D. (2,-11)
, o Loi giai

- Khoang céch tir K dén (P) 1é6n nhat bang KH, khi H’

trung H K

- Vay mit phang (P) qua MN va vudng goc véi KH.
- Tim H va viét (P) hoic:

- (P) chira MN va vudng géc véi (MNP).

Goi H, H’ 1a hinh chiéu cua K 1én MN va (P).
Taco: d(k,(P)) = KH < KH' khong dbi.

Vvay d(K,(P)) I6n nhat khi va chi khi H’ trang H hay (P) M H’

N L b H N
vuong goc veéi KH.
MK =(0;3;0);NK =(3;,-1-1); MN =(-12;1)
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(MNK) ¢6 vipt 13 n = [W{W{} = (~1,0:-1)

5o |HK € (MNK)
HK L MN

Chon A
Cau 26: Trong khong gian vai hé toa do Oxyz cho A(2;1;6),B(1;2;4) va 1 (1;3;2). Viét phuong trinh mit

phang (P) di qua A, B sao cho khoang cach tir I dén (P) 16n nht.

nén HK cé vtcp la [Wﬂ =(2;2;-2).

A. 3x+7y+62-35=0. B. 7x-y+52-9=0.
C. x+y-z-6=0. D. x+y+z-3=0.
Loi giai

Tach IA=+3+22+4% =29 va IB=+/0%+5% + 22 =/29 . Goi M 14 trung diém ctia doan

thang AB, vi IA=IB nén IM L AB, ta ¢4

M l;1;5 ; IM :@.
2’2 2
Goi H 1a hinh chiéu vudng goc cta I 1én miit
phang (P): ,
Neéu H, M la hai di€m phan biét thi tam giac B
94 |
IHM vudng tai H, IH<IM hay IH < % . i M
[= A
, 94
Néu H tring voi M thi IH=1IM :g.

N

Vaytaco IH ST’ IH 16n nhat khi H=M.

. — — — (37 .
Khi d6 (P) c6 vecto phap tuyén la n, =IH =IM = (5;5;3) Vay phuong trinh mat phang (P)

1 g(x_2)+g(y+1)+3(z—6)=0 hay 3x +7y +62—-35=0

Chon A
Cau 27: (SO NAM DINH 2018-2019)Trong khdng gian Oxyz, cho cac diém M (m;0;0), N(0;n;0),
P(0;0; p) khong triing véi géc toa do va théa man m*+n+ p® =3. Tim gia trj I6n nhat cia

khoang cach tr O dén mit phang (MNP).

B. V3.

1
A. C. —. L.
-3 27
Loi giai

W~

Chon C

Do M, N, P khéng trung véi gbc toa dd nén m=0, n=0, p=0.

. 1
Phuong trinh mat phang (MNP) la: i+X+£:1<:>ix+ly+—z—1:0
m n p m n’ p
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= d(0,(MNP))= 11

) C s o . . 1 1 1 .

Ap dung bat dang thiec Cosi cho ba so duong m , p?va ba sb duong — = F ta co:
m®> ' n

m?+n’+ p? >33/m?n?p? va —+—+i223 212 5
p m n-p

:>(m2+n2+ pz)(iz+i2+i2]29; Ma m® +n®+ p® =3suy ra:
m? n®> p

3
>
=)
3
>
=)
-

=d (O,(MNP))SL. DAu bang xay ra khi va chi khi m* =n® = p® =1.

V3

Vay gia tri Ion nhat cua khoang cach tir O dén mat phang (MNP) la Nt
Cau 28: Cho diém A(0;8;2)va mat cau (S)co phuong trinh (S):(x=5)2+(y+3)2+(z-7)*=72 va

diém B(9;—-7;23). Viét phuong trinh mat phang (P) qua Atiép xdc vai (S)sao cho khoang cach

tir Bdén (P) 1a 16n nhét. Gia st n= (L m;n) 1a mot vecto phap tuyén cua (P). Lic do

A. mn=2. B. mn=-2. C. mn=4. D. mn=-4.

Loi giai

Chon D

Mt phang (P) qua Ac6 dang a(x—0)+b(y—8)+c(z—2)=0< ax+by+cz—8b—2c=0.

biéu kién tiép xdc:

d(1:(P)) =6v2 <

|5a—3b+7c—8b—2c|_6\/§ |58 11b+5c| V2. (9

Jat+b%+c? - JaZ+b? +c?

[9a—7b+23c—8b—2¢| _[9a—15b+21¢]

va +b? +c? va+b? +c?
_|5a—1]b+5c+4(a—b+4c)|<
vaZ +b*+c? -
2 2 2
|5a 11b+5c| la—b+4c| <643+ 4\/1 +(-1)2+4° a2 +b? +¢? 1843

\/a +b%+c? \/a +b%+c? Ja? +b? +¢?

DAau bang xay ra khi 1 :% =7 Chon a=1b=-1,c =4 théa man (*).

Ma d(B;(P)) =

Khidé (P):x—y+4z=0.Suyra m=-1;n=4.Suyra: mn=—-4.
Chon B
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Céau 29:

Céau 30:

Trong khdng gian véi hé toa dd Oxyz, cho ba diém A(a;0;0), B(0,b,0), C(0,0,c) véi a, b
,¢ la nhitng s6 duong thay d6i thoa man a®+4b? +16¢® =49. Tinh tong S =a® +b?+c? khi
khoang cach tir O dén mat phang (ABC) dat gia tri I6n nhat.

1 4 1
A.S=5—. B_.S=£. C.S=—9. D.S=5—.
5 4 5 4
Loi giai
Chon B
Phuong trinh mat phang (ABC): Z+1+5=1 <:>£+i+£—1=0.
a b c a b c
0 0O 4
a b ¢ 1
a
d(O;(ABC))=———rnr—rt =—F———=
(( )) 1 1 1 1 1 1
20 N
1 1
Pmax =T _?-FF-FC—Z min
1 4 1 14 2+4) 2
T:—2+ 2+ 622 2( 3 ) 227—21.
a~ 4b° 16¢c° a“+4b°+16¢ 49
. 1 2 4
S =1.Daubang xayra — =— = —2b?=a?%: 4c®* =a’.
min gxay a’ 4b* 16¢?
2 2 7 7
a2+4b2+1602:49<:>a2+4g +16% =49 < a*=7, bZZE’ czzz.

4
Vay S=a2+b2+c2=79.

(Chuyén Son La Lan 3 niam 2018-2019) Trong khdéng gian véi hé toa d6 Oxyz, goi
(P):ax+by+cz—3=0 (v6i a,b,c la cac s nguyén khong dong thoi bang 0) 1a mét phang di
qua hai diém M (0;-12),N(=113) va khong di qua diém H (0;0;2). Biét rang khoang cach
tir H dén mat phang (P) dat gia tri l6n nhat. Tong T =a—2b+3c+12 bing
A -16 . B.8 . C.12 . D. 16.

Loi giai
Chon D

Goi K I hinh chiéu cua H 18n (P), E lahinh chiéu cua H 1én MN .

v
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1 11

Vay mat phang (P)can tim 1a mat phang nhan HE = £_§; —g;gj lam vecto phap tuyén va di

Taco: d(H;(P))=HK va d(H;MN)=HE, HK < HE (khéng d5i) .

Vay d(H;(P)) lon nhat khi K = E , voi E Ia hinh chiéu cia H len MN = E[ —; =
33

w|~

qua M .
=(P):=x-y+z-3=0.

a=-1
Vay {b=-1=T =16 .
c=1
VI TRi TUONG POI
Cau 31: (Sé Ha Nam)Trong khong gian Oxyz, cho mit phang (P):X—2y+2z+7=0 va mat cau
(S):x*+y?+12* —2x+42-10=0. Goi (Q) la mt phang song song véi mét phang (P) va cit
mit cau (S) theo giao tuyén 1a duong tron co chu vi bang 67 . Hoi (Q) di qua diém nao trong
s6 cac diém sau?

A. M (6;0;1). B. N(-31L4). C. J(-2,-1,5). D. K(4;,-1-2).
Loi giai
Chon C
/
r"/ \\\
;'" 1(1:0:-2) "..
| f |
.n‘ | S N ‘i’
\\ 7 L AN N . R— \/1_5 /,/
\ : Sao /
/ | N \\\
____________ e__r=3 _ N\
N H _/

Mt cau (S)co tam 1(L0;-2),R=+15.
Goi duong tron giao tuyén cua (S) va (Q) co bankinh 1a r, theo dé bai
C=2nr=6r=r=3.

IH=+vR*-r2=15-9=46.
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Céau 32:

(P)/I(Q)=(Q):x—2y+z+D=0(D#7).
1-2+D| D=7(1)
d(1,(Q))=1H f-2+D| -6
(HQ)=1H =7 ~|p=-5(t/m)
Thay cac diém & dap an vao phuong trinh (Q) = J thoa mén.
(NGO SI LIEN BAC GIANG LAN IV NAM 2019) Cho hai mat cau (S,): x* +y* +2* =6

=(Q):x—2y+z-5=0.

va (S,):(x=1)" +(y-1)° +(z—1)° =6 . Biét rang mit phing (P):ax+by+cz+6=0(a>0)
vudng géc véi mat phiang (Q):3x+2y+z—1=0 ddng thai tiép xuc véi ca hai mat cau da cho.
Tich abc bang

A 2. B. 2. C. 0. D. 1.
Loi giai
Chon A
Taco: (S,) c6 tam 1,(0;0;0) va ban kinh R, = /6
(S,) c6tam 1, (LL1) vaban kinh R, =+/6
Mat phang (P):ax+by+cz+6=0(a>0) c6 vecto phap tuyén ne) = (a;b;c)(a>0)
Mat phang (Q):3x+2y+2z-1=0 co vecto phap tuyén ne) =(3;2;1)
Vi Mt phang (P) va mit phing (Q)vuéng géc nhau = np).N) =0 <> 3a+2b+c=0(1)
d (Il;(P)): R
d(1,:(P))=R,

Mt phang (P) dong thoi tiép xtc véi ca hai mét cau nén {
6
L:\/E a+b+c=0
va? +b? +¢? {|a+b+c+6|=6
= o =

| ) 6| 2 b2y o a+b+c=-12 (2)
a+b+c+ a’+b*+c’ =
-6 a’+b%+c?=6

Ja® +b? +c?
Tu (1) va (2)
3a+2b+c=0 c=a c=1
TH1l: ta+b+c=0 <«<<{b=-2a <<b=-2 =abc=-2
a’+b*+c°=6 a’+4a*+a’=6 a=1
3a+2b+c=0 c=a-24 c=a-24
TH2: Sa+b+c=-12 < <b=12-2a < 4db=12-2a
a’+b’+c°=6 |a’+(12-2a)*+(a—-24)*=6 |5a°—96a+684=0(VN)

Ta chon dap an A.
Céch khéc :

Taco: (S,) c6 tam 1,(0;0;0) va ban kinh R, = /6

(S,) c6tam 1, (LL1) vaban kinh R, =+/6 ; Mat phing (Q):3x+2y+2-1=0 c6 vecto
phap tuyén ng) = (3;2;1).

Vi 1,1, =+/3 </6 nén hai mat cu cét nhau ma R =R, =+/6 nén mat phing (P) tiép xdc voi
ca hai mét cau khi (P) song song véi 1.1,.
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Ta lai c6 mit phang (P) vudng goc véi mat phang (Q) nén mat phang (P)nhan

[E, ﬁ(Q)] =(-12;-1) lam vecto phap tuyén,

Vi (P) ¢6 vecto phéap tuyén ne) =(a;b;c)(a>0) nén = ===—= .
(P) phip tuyén ne) =(asbic)(a>0) nén —=-=—=1"

Khi d6 phuwong trinh mat phang (P) duoc viét lai 1a: ax—2ay+az+6=0.

a b ¢ {b=—2a

Mt phing (P) tiép xtc véi mat cau (S,) nén d(1,,(P))= R1<:>i6:\/6<:>a:1.
a

NG

Suy ra phuong trinh mat phang (P):1x—2y+z+6=0. Vay tich abc =-2
Cau 33: (THPT Son Tay Ha Ngi 2019) Trong khdng gian véi hé truc toa do6 Oxyz, cho mat cau

(S):x*+y*+2*—2x+2z+1=0 va duong thing d :%:yT_Z:il. Hai mat phang (P) va

(Q) chira d va tiép xdc véi mat cau (S) tai A va B. Goi H(a;b;c) 1a trung diém AB. Gia
tri a+b+c bang

AL B. L. c. 2, D.2.
6 -3 3 6
Loi giai
Chon B

Mat cau (S) cotam 1(1;0;-1) va ban kinh Rz\/12+02+(—1)2 -1=1,.

Mat phang () di qua | vavudng goc véi duong thang d co phuong trinh:
1(x-1)+1(y-0)-1(z+1)=0<=x+y-z-2=0.

Goi K la hinh chiéu ciia | trén d, do Ked = K(t;2+t;-t) va
Ke(P)=t+2+t—(-t)-2=0=t=0=K(0;2;0).

Mit phang () cat (S) theo duong tronlén (C), co6 A,Be(C) va H =1K nAB.
IK =J(0-1) +(2-0)’ +(0+1)° =6

IH.IK = IA? :1:%:%:mzém(w IH, 1K cung huéng).
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1 5
~1==(0-1 =2
a 6( ) a 6
o b—0:1(2—0)<:> b:l :>a+b+c:l.
6 3 3
c+1:£(0+1) c=-2
6 6

Cau 34: (Ba Pinh Lan2) Trong khdng gian voéi hé truc toa d6 Oxyz, cho mat phang
(P):mx+2y-z+1=0 (m la tham s0). Mat phing (P) cit mat cau
(S):(x—2)"+(y—1)" +2> =9 theo mt dudng tron c6 ban kinh bang 2. Tim tat ca c4c gid tri
thuc cia tham sé6 m ?

A . m=zl. B.m=+2++5. C.m==4. D. m=6+25.
Loi giai
Chon D
Tir (S):(x—2)" +(y-1)° +2% =9 taco tam | =(2;,1,0) bankinh
R=3.Goi H la hinh chiéu vudng goc cua | trén (P) va
(P)N(S)=C(H;r) véir=2
2m+2-0+1 |2m+3
Jm2+4+41° m?+5

Taco IH=d(1;(P)) < IH =

; 2m+3)°
Theo yéu cau bai toan ta cé R2=IH2+r2<:>9:( . )+4
m°+5
m=6-2+5
o m -12m+16=0 < \/_
m:6+2\/§

Cau 35: (Tran DPai Nghia) Trong khong gian véi hé truc toa do Oxyz, cho mit phang (P):
2x+2y—-z—7=0 va mat cau (S): x*+y?+2°—2x+4y—-6z-11=0. Mat phang (Q) song

song véi (P) vacat (S) theo mot duong tron ¢ chu vi bang 6z c6 phuong trinh 1a

A. (Q):2x+2y-z+17=0. B. (Q):2x+2y—-z+7=0.
C. (Q):2x+2y-z-19=0. D. (Q):2x+2y—z-17=0.
Loi giai
Chon A
Ta co mat cau (S) cotam 1(1;—2;3), ban kinh R=+1+4+9+11=5.
Duong tron (C) c6 chu vi bang 6 nén c6 ban kinh 1a: 1 =2—ﬂ=3.
T

Mt phang (Q) song song véi mp (P) nén phuong trinh mét phang (Q) Ia:
2x+2y-z+D=0 (D=-7).
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Vi (Q) cit (S) theo giao tuyén 1a  duong tron  (C)  nén
=R -d*(1,(Q)) & 3=25-d"(1,(Q)) =d(1,(Q))=4
[2.1+2(-2)-3+D| D =17
=
Ja+4+1 D=-7
Két hop diéu kién D # 7 ta c6 phuong trinh (Q):2x+2y—z+17=0.
Cau 36: (Ding Thanh Nam D¢ 5) Trong khong gian Oxyz , cho ba diém A(a;0;0),B(0;b;0),C(0;0;c)

=4<:>|D—5|:12c{

véi a,b,c = 0. Biét rang mat phang (ABC) di qua diém M (%;%;%) va tiép xdc voi mat cau
(S):(x-1)" +(y—2)" +(z-2)" =1. Thé tich khéi tir dién OABC bang:
A 4. B.6. C.9. D. 12.
Loi giai
Chon C
Mat cau (S) cotam 1(1;2;2) ban kinh R=1.

2 2 2
Tacod IM = (E—lj +(ﬂ—2j +(ﬂ—2j =1=R
3 3 3

Suy ra mit phang (ABC) tiép xuc véi mat cau (S)tai diemM .

Nén mat phang (ABC) c6 vécto phap tuyén 7(% 2 : 2].

Phuong trinh mit phing (ABC):l(x—§]+2[y—% +2£z—fj=o@5+1+%=1.
Suyra a=6;b=3;c=3.
Vay Vg ,ec :%|abc| =9.
Cau 37: (POAN THUOQNG-HAI DUONG LAN 2 NAM 2019) Trong khdng gian vai hé truc toa do
Oxyz , cho duong thing d :%2=_l1=§ va mit cdu (8):(x-1)’+(y-2)’ +(z-1)° =2. Hai

mat phang (P) va (Q) chira d vatiép xtc véi (S). Goi M ,N la tiép diém. Tinh d¢ dai doan

thang MN .
A. 242. B_.i. C. 6. D. 4.
V3
Loi giai
Chon B
File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 23

Facebook: https://www.facebook.com/dongpay



ST&BS: Th.S bang Viét Dong Truwong THPT Nho Quan A Hinh hgc Oxyz Nang Cao

d nam trén hai mat phang (P) va (Q) nén d chinh la giao tuyén cua hai mat phang d6
Mt cau (S) c6 tam 1(1;2;1) va ban kinh R=+/2.

Mt phang (a) diqua | vavudng goc véi dudng thang d eé phuong trinh:
2(x-1)-1(y-2)+4(z-1)=0<=2x-y+4z-4=0.

Goi K lahinhchiéucua | trén d,do Ked = K(2+2t;=t;4t) va K e(a)
=2.(2+2t)+t+4.4t-4=0 =t =0=K(2;0;0).

Mt phang (a) cat (S) theo giao tuyén la duong tron I6n (C). Tacod M, N €(C) va goi
H=IKAMN.Suyra H latrung diémcia MN .

IK =J(2-12) +(0-2)" +(0-1)° = V6.

Taco IH.IK:IM2:2:IH:i nén MN =2HM = M? ( ]
J6 ol

2.1
Cau 38: (S& Phu The) Trong khong gian Oxyz , cho mat cau (S): (x+2 (

hai diém A(—Z;O;—Z\/E), B(-4;-4;0). Bict rang tap hop cac diém M thudc ( S) sao cho
MA? + MO.MB =16 1a mot duong tron. Ban kinh ciia duong tron d6 bang
A V3. B. V2 . C. 22 . D. 5 .
Loi giai

Chon C
Goi M (x;y;2) 1a diém thuoc mat cau (S).Vi MA®+MO.MB =16 nén

2
(x+2)2 +y° +(z+2\/§) +X2+ Yy +2° +4x+4y =16
& 2 +2y* +27° +8X+ 4y + 422 +12 =16
S X+ y + 2 +4x+2y+2:22-2=0 (S").
Ta thay rang toa o M thoa phuong trinh (S’) cling 1a phwong trinh mat cau.
Nhu vay diém M nam trén giao tuyén cia hai mat cau (S) va (S'),dé la mot duong tron.

Pé tim ban kinh cua dudng tron giao tuyén ta lam nhu sau:
Béng cach khur di X%, y?,z° tir phuong trinh (S) va (S') ta duge phuong trinh y=0 (P)

Phuong trinh (P) 1a phuong trinh cia mot mét phang.
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Céau 39:

Cau 40:

Nhu vdy diém M nam trén giao tuyén ciia mét cau (S) (hodc cua (S') ciing dugc) véi mat
phang (P).

Mit cau (S) c6 tam I(—2;1;—\/§) va ban kinh R =3.

Khoang cach tir tam | dén mgt phang (P) la: d =d(1,(P))=1.

Vay ban kinh dudng tron giao tuyén 13 r=+R?—d? =/9-1=22.

Binh lugn:

+ Thuc ra ban chat cua gia thiét MA? + MO.MB =16 [a muén cho thém diém M nim trén mot
mat cau khac nira. Cho nay ta c6 thé thay doi gia thiét dé co bai toan twong tu. Ngoai ra ta ciing
6 thé thay doi dieu Kién dé dugc diém M nam trén mot mat phang cé twong giao voi mat cau

(S)-

+ Trong Loi giai trén, ta thay rang khi cho hai mat cau twong giao, sau khi loai trir phan bac
hai, ta thu dugc phuong trinh ciia mot mat phang. Mt phang d6 duoc goi Mdt dang phwong
cua hai mat cau .Khai niém nay chinh 1a sy mé rong tu nhién cua hai niém Truc dang phwong
cua hai dudng tron trong mat phang. Viéc sir dung mit dang phuong dé giai lam cho bai toan
tré nén hét sticc don gian. Sau day chung ta s& xét thém mot sé vi du twong tu v6i nhiéu cach
giai khac nhau. Qua d6 ta thay cach giai sir dung mit diang phuong nhu trén 12 nhanh gon nhat.

Sau ddy ta dwa ra mgt sé bai twong tw cu 42 dwoc thuec hién theo nhiéu cach gidi khac
nhau:
(THPT-Toan-Thang-Hai-Phong) Trong khéng gian véi hé toa d6 Oxyz, cho mat cau

(S):x*+y*+2* +2x—-4y—62+m-3=0. Tim s6 thuc m dé¢ (B):2x—y+2z-8=0 cit (S)
theo mot dudng tron ¢6 chu vi bang 8m.
A.m=-3. B.m=-+4. C. m=-1. D. m=-2.
L oi giai

Chon A
Mit cau (S) co tam 1(=1;2;3), ban kinh R=+17-m (diéu kién m <17).
Khoang céch tir tam | dén mat phang (B) 1a: d(1,(B))=2.

8n

Puong tron giao tuyén ¢ ban kinh 1a: r =5 4.
T

Tacd R* =d?(1,(B))+r’ < 17-m=4+16 <> m =3 (thoa mén).

(Chuyén KHTN) Biét rang trong khdng gian véi hé toa @ Oxyz c6 hai mat phang (P) va (Q)
cing thoa man cac diéu Kién sau: di qua hai diém A(L1;1) va B(0;-2;2), dong thoi cat cac truc
toa do Ox,Oy tai hai diém cach déu O. Gia sit (P) c6 phuong trinh x+by+cz+d, =0 va
(Q) ¢6 phuong trinh x+b,y +c,z+d, =0. Tinh gia tri biéu thac bb, +c,c, .

A T. B.-9. C.-7. D. 9.

Loi giai

ChonB
Cach 1

Xét mat phang (a) ¢6 phuong trinh x + by + ¢z + d = 0 thoa man céc diéu kién: di qua hai diém
A(LL1) va B(0;-2;2), ddng thoi cat cac truc toa do Ox, Oy tai hai diém cach déu O.
Vi (a) di qua A(l;l;l) va B(O; —2;2) nén ta co6 h¢ phuong trinh:
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Cau 41:

l+b+c+d=0 (*)
-2b+2c+d =0

Mit phang () cat cac truc toa o Ox,Oy lan luot tai M (-d;0;0), N (o;%;o).

Vi M,N cachdéu O nén OM =ON . Suy ra: |d|:‘%

Néu d =0 thi chi ton tai duy nhat mot mat phang thoa man yéu cau bai toan (mat phang nay sé
di qua diém O).

Do d¢ dé ton tai hai mat phang théa man yéu cau bai toan thi: |d|= ‘%‘ ob=+1.

0 Vi b=1, (91 I= 2 8= 14 duoe mat phing (P):
o 2c+d=2 " |d=-6 76 Mt Pang AP
X+y+4z-6=0
c+d=0 c=-2 ,
0 Véi b=-1, (*)©{2c+d :_2@{d _,, - Taduoc mét phang (Q):
X—y—-22+2=0

Vay: bb, +cc, =1.(-1)+4.(-2)=-9.

Céch 2 (Mai Dinh K¢)

AB =(-1-31)

Xét mat phang (a) c¢6 phuong trinh x +by +cz +d = 0 thoéa man cac diéu kién: di qua hai diém
A(L31) va B(0;-2;2), dong thoi cat cac truc toa do Ox, Oy tai hai diém cach déu O

lan Iuot tai M, N . Vi M, N cach déu Onén ta cé 2 trudng hop sau:
TH1: M (a;0;0),N(0;a;0)vdia=0 khi d6 («)chinh la (P). Ta c6 MN =(-a;a;0), chon
U; = (~1;1,0) 1a mot véc to cling phuong véi MN . Khidé n, =| AB,U, | =(-1-1;-4),
suyra (P):x+y+4z+d,=0
TH2: M (-a;0;0),N(0;a;0)vsia=0 khi d6 (or)chinh 1a (Q). Ta c6 MN =(a;a;0), chon
U, = (1;1;0) 1a mot véc to cing phuong véi MN . Khi dé n, = [ﬁ,@] = (-112),
suyra (Q):x—y—2z+d,=0
Vay: bb, +cc, =1.(-1)+4.(-2)=-9.

(CHUYEN NGUYEN QUANG DIEU PONG THAP 2019 LAN 2) Trong khong gian vai hé
toadd Oxyz , cho mat cau (S) diqua diém M (2;5;-2) vatiép xtc véi cac mat phang (or): x =1
, (B):y=1, (y):z=-1. Ban kinh cia mit cau (S) bang

A 4. B. 3v2. C.1. D. 3.
Loi giai

Chon D

Goi | (&;b;c) latam mit cau (S).

Do (S) tiép xtic véi ca ba mt phang («), (B), (7) néntaco [a—1|=|b—1|=|c+1=R.
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Mt khac, ta lai c6 R =IM =\/(2—61)2+(5—b)2+(—2—c)2 .

Do do ta co6 hé:

(2-a)" +(5-b)" +(-2-c)" =(a-1)’
(2-a)"+(5-b)" +(-2-c)’ =(b-1)" (1)
(2—a)2+(5—b)2+(—2—c)2:(c+1)2

—~
QD
|
[EEY
~—
N
\Y

(a—2)2 <:>a>g<:> a-1>0

Quan sét tathdy ring {(b-1)">(b-5)’ ©b>3=b-1>0

\Y

—~
o
+
[N

~

N
\Y
—~

c+2)2 <:>c<—%<:>c+l<0

Do d6 |a—-1=|b—1=|c+l]=a-1=b-1=—c-1.

0 {a—lzb—lz—c—l Z:j
Tr (1)< ) ) ) , &ib=4 .
(a—2) +(b-5)"+(c+2) =(a-1) .,
Vay R=IM =3.

Cau 42: (Pé thi HK2 Lép 12-Chuyén Nguyén Du- Pik Lik)Trong khéng gian Oxyz, cho mat cau
(S) co tam thugc truc Oz. Biét mat phang (Oxy) va mat phang (er):z=2 lan luot cit (S)
theo hai dudng tron c6 ban kinh 2 va 4. Phuong trinh cua (S) la
A x2+y2+(z—2)2 =16. B. x2+y2+(z—4)2 =16.
C_.x2+y2+(z—4)2=20. D. x2+y2+(z—2)2=20.

Loi giai
Chon C
Gid sir mat cau (S) ¢6 ban kinh R vaco tam 1(0;0;¢) (vitam | thugc truc Oz).
Taco: d(1;(Oxy))=|c| va d(1;(a))=]c-2.
Vi mit phang (Oxy) cat (S) theo dudng tron c6 ban kinh bing 2 nén
R =\/(d (1 ;(Oxy)))2 +4=~c*+4,
Vi mit phing (a):z=2 cit (S) theo duong tron c6 ban kinh bing 4 nén
R =\/(d(| ())) +16 =/(c-2) +16.
Suyra: c?+4=(c—2) +16 = 4c=16<=c=4 = 1(0;0;4) va R=+20.
Vay phuong trinh mat cau (S) la: X2 +y? +(z —4)2 =20.

Cau 43: (Pé thi HK2 Lép 12-Chuyén Nguyén Du- Pik Lik)Trong khdng gian Oxyz , cho cac mat
phaing (P):2x+4y-z-7=0, (Q):4x+5y+z-14=0, (R):x+2y-2z-2=0 va
(S):x+2y—2z+4=0.
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Cau 44:

Cau 45:

Biét mat cau (x—a)’ +(y—b) +(z—c)’ =D co tam nam trén (P) va (Q), ciing tiép xuc véi
(R) va (S). Giatri a+b+c bang
A 2. B. 3. C.5. D. 4.
Loi giai

Chon C
Goi 1 (a;b;c) latam caa mat cau (S'):(x-a)’ +(y—b)
2a+4b-c—7=0
4a+5b+c-14=0 @)
Mit khac, (S') cuing tiép xtc véi (R) va (S) nén:

:>|a+2b—2c—2|_|a+2b—2c+4|

4(1,(R))=d(1.(5)) . -

a+2b-2c-2=a+2b-2c+4 {—2:4

2

+(z—c)2 =D.

Vi | namtrén (P) va (Q) nén: {

o o <a+2b-2c+1=0 (2)
a+2b—-2c-2=—-a-2b+2c-4 a+2b—2c+1=0

2a+4b-c-7=0 a=-1
Tu (1) va (2) tadugc hé: <4a+5b+c-14=0=1b=3 =a+b+c=5.
a+2b-2c+1=0 c=3
(Giira-Ki-2-Thuan-Thanh-3-Bac-Ninh-2019) Trong khong gian véi hé truc toa & Oxyz , cho
diém A(2;1;2) vamat cau (S): x* +(y—1)° +(z-1)° =9. Mat phang thay d6i ludn di qua A cit
(S) theo thiét dién 1a duong tron. Hay tim ban kinh cua dudng tron c6 chu vi nho nhat.
A.

B. C.2. D. 3.

N | w
N |-

Loi gii

Chon C

Mt cau (S) c6 tam 1a 1(0;1;1) ban kinh R=3. Vi IA=+/5 <3 nén diém A nim trong mat
CaU. ‘ ’
Goi H va r lan luot la tdm va ban kinh ctaa dwong tron thiét dién.
Khi d6, ta luén c¢6 r* =R?*—IH?>R*—IA? =4 (vi H trang v6i A hoac AAIH vudng tai H
nén IH <IA).
Vay duong tron ¢6 chu vi nho nhat thi c6 ban kinh nho nhat r=2 khi A tring véi H .
(Gira-Ki-2-Thuan-Thanh-3-Bac-Ninh-2019) Trong khdng gian vai hé truc toa do Oxyz, cho
diém A(2;1;2) vamat cau (S): x* +(y—1)° +(z—1)° =9. Mat phing thay d6i ludn di qua A cit
(S) theo thiét dién 1a duong tron. Hay tim ban kinh cia dudng tron c6 chu vi nho nhat.

A.

B. C.2. D. 3.

N | w
N |-

Loi giai
Chon C
Mt cau (S) c6 tam 1a 1(0;1;1) ban kinh R=3. Vi IA=+/5 <3 nén diém A nim trong mat
Cau.
Goi H va r lan luot Ia tdm va ban kinh cua duong tron thiét diéen.
Khi d6, taluén c6 r* =R?*—IH?>R*—IA? =4 (vi H trang v6i A hoac AAIH vudng tai H
nén IH<IA).
Vay duong tron ¢6 chu vi nho nhat thi c6 ban kinh nho nhat r=2 khi A tring véi H .
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Cau 46: (Chuyén Hung Yén Lan 3) Trong khong gian Oxyz, cho mit phang(P):x—z+6=0 va hai
mat cau (S;): X +y* +2* =25; (S,): x> +y* +2° + 4x—4z+7 = 0. Biét rang tap hop tam |
cac mat cau tiep xdc voi ca hai mat cau (S,), (S,) vatam 1 nam trén (P) la mot duong cong.
Tinh dién tich hinh phang gioi han bgi dudong cong do.

A. Zﬂ' B_Zﬂ' C. gﬂ' D. Zﬂ'
3 9 7 6
Loi giai
Chon B

Mt cau (S, ) cotam O(0;0;0), ban kinh R, =5. Mat cau (S,) c6 tam K (-2;0;2), ban kinh
R, =1, mit phang (P) c6 1 vecto phap tuyén la fip) =(1;0;-1).

Vi OK = (-2;0;2) cung phuong vdi Ae) = (1;0-1) nén OK vuéng goc véi mat phing (P)
Goi H la hinh chiéu vudng goc cua O 18n mit phang (P) nén O, K, H thianghang.

Tacé OH =d(0;(P))=3v2<R,, KH =d(K;(P))=v2>R,, OK =22, OK + Ry <Ry
= (P) cat (S,) va (P) khong cat (S,) va (S,) chua (S,).

Do d6 mit cau tam | phai tiép xdc trong véi (S, ) tai A va tiép xdc ngoai véi (S,) tai B.

Goi R la ban kinh véi mat cau tam |1 .

Suyra: Ol =R, —-R=5-R va KI =R, +R=1+R.

Taco IH* =0I° ~OH? =KI* ~KH? & IH? =(5-R)’ -18 = (1+R)" -2 <> 12R =8

2
<:>R:z:>IH2:(1+Ej —2:Z<:> IH =ﬂ,
3 3 3

9

3 )4 A - A A , P \/7
Khidé | thudc mat cau (S;) tam H, ban kinh R, =3

\ N A NP A e Lo b J7
Ma | thudc mat phang (P) nén I thudc duong tron giao tuyén va cé ban kinh la r = R, = =

TP S
Vay diéntich la zr :§7r.
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Cau 47:

(Thuan Thanh 2 Bic Ninh) Trong khéng gian Oxyz, cho (P) x+2y—2z+5=0 va 2 mit cau
(S,): (x—2)2+y2+(z+1)2 =1, (S,): (x+4)2+(y+2)2+(z—3)2 =4. Goi M,A,B lan lugt
thudc mit phang (P) va hai mat cau (S,), (S,). Tim gid tri nho nhat S =MA+MB.

A S =11, B.S.. =2/14-3. C.S_. =v15-3. D.S. =3J/6-3.
Loi giai

min

Chon B

Mat phang (P) ¢ mét vecto phap tuyén la ne = (12;-2).

Mat cau (S,) cotam 1,(2;0;—-1) va bankinh R, =1.

Mat cau (S,) cotam I,(—4;-2;3) vabankinh R, =2.

Taco 1,1, =(—6;-2;4) = 1,1, =2V14 >R +R, suyra (S,), (S,) nim ngoai nhau.

Taco (x, +2y, -2z, +5)(x, +2y, -2z, +5)<0 nén I, 1, ndm v& hai phia d6i voi mat
phang (P).

Ngodira d[1,(P)]=3>R,, d[1,(P)]=3>R,.

Goi N, P lan luot la giao diem cua doan thang 1,1, véi hai mit cau (S;)va (S,).

Ta co
MA+MB+Al, +Bl, > |1, & MA+MB+NI, +Pl, > N+ NP+ Pl, < MA+MB > NP

Ping thic xay ra khi va chikhi A=N, B=P va M, N, P thing hang.
Khido (MA+MB) =NP=1,1,-R -R,=214-3.

S,)
S,)

min

Cau 48: (THPT-Toan-Thiang-Hai-Phong) Trong khéng gian véi hé toa do Oxyz, cho A(1;2;1),
B(3,-11), C(-L-1L1). Goi (S,) la mat cautam A vabankinh R, =2.(S,), (S;) lan luot I
mit cau tdm B, C va déu c6 ban kinh bang 1. Héi co bao nhiéu mét phang tiép xdc véi (S, ),
(S,) vacét (S,) theo giao tuyén la duong tron ban kinh r =+/3.

A. 3. B.7. C. 6. D. 8.
Loi giai
Chon B
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Tac6 (P) ct (S,) theo giao tuyén 1a duong tron ban kinh r =+/3 :d(A,(P)):\/Wzl.
Xét (P):ax+by+cz+d =0 thoa man ycbt.
d(A(P))=1

Taco <d(B,(P))=1

d(C,(P))=1
|a+2b+C+d|=\/m(l) la+2b+c+d|=[3a-b+c+d|
SN |3a—b+c+d|:\/m&) < qla-b+c+d|=[3a-b+c+d|
|a—b+c+d|:\/m&) |a—b+c+d|=\/m

2a-3b-2c=0
4a+bh+2d=0

a=0
=
b=a+c+d

la—b+c+d|=va®+b®+c?

Tirddtaco 4 hé

a=0

1.42a-3b-2c=0 suy ra hé c6 hai nghiém.
la—b+c+d|=+va®+b?*+c?
a=0

2.<4a+b+2d=0 suy ra hé c6 hai nghiém nhung c¢6 mot nghiém a=b=c=0
la—b+c+d|=va’+b®+c?

nén loai.
b=a+c+d

3.<2a-3b-2c=0 suy ra hé co6 hai nghi¢ém
la—b+c+d|=+a’+b%+c?
b=a+c+d

4.54a+b+2d =0 suy ra hé c6 hai nghiém
la—b+c+d|=+va’+b®+c?

Vay c6 7 mat phang thoa man.
+ Theo tdi nhan thay A,B,C khong thang hang nén A,B,C tao thanh tam giac
+ AB=AC=1/13 > 2= 2d (A,(P))=2d(B,(P)), BC=4

(
d(A(P))=1
+ Tir gia thiét suy ra <d (B,(P)) =1 nén ta rat ra duoc c6 tat ca 5 mp thoa mén
d(C.(P))=1
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- 2 mp // va céch (P) m@t khoéing bang 1 ‘

- 06 mp qua trung diém cua 2 canh tam giac ABC va cdch cac dinh mgt khoéng bang 1

Viy theo t06i la c6 8 mat phang théa mén 7
Cau49: (PHAN TICH BL_PT PE PH VINHL3 -2019.) Trong khong gian Oxyz, cho diém
x=1 y+2
21
. Mat phing (P) chira duong thang d thoa mén khoang cach tr diém A dén (P) 16n nhat. Mat

A(2;-3;4), dusng thang d : zé vamat cau (8):(x=3)"+(y-2)" +(z+1)" =20

cau (S) cét (P) theo dudng tron c6 ban kinh bing

A. 5. B. 1. C. 4. D.2.
Loi giai

Chon D

P d

Goi H Ia hinh chiéu vuong goc cua A trén d , H' Ia hinh chiéu vudng goc cua Atrén(P). Ta
c6 AH’'< AH . Vay mit phang (P) thoa méin yéu cau dé bai phai chia d va vudng goc véi
AH .

Goi H(1+2t;-2+t;2t),teR.Tacd AH =(2t-L1+t;2t-4),u, =(212)

AHU, =0=9t-9=0=1t=1,

Vay mit phang (P) c6 vecto phap tuyén AH =(1;2;-2) va di qua diém B(L-2;0)ed.
Phuong trinh mat phang (P):x+2y-2z+3=0.

Mat cau (S)c6 tam 1(3;2;-1),R=2v5.Taco d(1,(P))=4<R.

Vay (S) cét (P) theo dudng tron ¢ ban kinh r =\/R2 -d*(1,(P)) =+20-16 =2
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PHUONG TRINH PUONG THANG NANG CAO

A-LY THUYET CHUNG
1. Pinh nghia

Phuong trinh tham s6 cia duong thang A di qua diém Mg (X,;Vy;2,) va co vec to chi phuong

Néu a ;a,;a, déu khic khong. Phuong trinh dwong thang A viét dusi dang chinh tic nhu sau:

X=X, +at
a=(a;a,a,),a=0:{y=y,+at
Z=17,+a,t
X=% _ Y=Y _2-1
Ch a, 8

Ngoai ra dudng thang con c6 dang tong quat la: {

2. Vi tri twong ddi ciia hai dwong thing

Ax+By+C;z+D, =0
Ax+B,y+C,z+D, =0
véi VA,B,,C,A,,B,,C, thoa A*+B?>+C’°>0,A°

+B,>+C,? >0.

Chuong trinh co ban

Chuong trinh nang cao

1)Vi tri twong doi ciia hai dwong thang
Trong khong gian Oxyz cho hai duong thang

X=X, +at X=X,+a 't
diqy=y,+a,t ;d':qy=y,'+a,'t’
Z=1,+a;t Z=1,+a,'t’

Vicp U di qua M, va d' c6 vtcp u' di qua Mg

u,u'
d=d'o u=ku
M,ed’

khong cung phwong:
Xo +at=x,"+a 't
Yo +a2t: y0'+a2't' (I)
Zyt+at=y,+a,'t’

d chéo d’ < ¢ phweng,trinh (1) vd nghiém

cung phwong:
u=ku'

d//d'<
M,egd'

u,u’

d cit d’ < héphuong trinh (1) c6 1 nghiém

1) Vi tri prong,doiciia hai dwong thang
Trong khéng.gian Oxyz cho hai duong thang

X=X, +ayt X=X, +a 't
d:y=y,+at ;d':qy=y,'+a,'t’
Z=17,+a; Z=1,+a,'t’

Vicp U di qua M, va d' c6 vtcp u' diqua M,

3. Vi tri twong ddi clia dwdng thang va mit phing

Phwong phap 1 Phwong phap 2

Trong khong gian Oxyz cho: Trong khdng gian Oxyz cho duong thang d qua
X=X, +ayt M (X Vo;Z,) €6 viep: a=(a;a,;a,) VA

(@):Ax+By+Cz+D=0 va d: ¢y =y, +at (or):Ax+By+Cz+D=0 ¢6 vtpt n=(A; B;C)
2=2,+ gt (d) . (a)e=an=0

Pt: A(X,+at)+B(y,+at)+C(z,+at)+D=0(1) cat

0 0 2 0
Phuong trinh (1) vO nghiém thi d//(a)
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an=0

M ¢(a)

(d) nam trén mp (@) @{

Phuong trinh (1) 6 1 nghiém thi d cat (@) (d)//(a)@{

nghiém thi d e(a)
cung phuong

Phuong trinh (1)

6 VO s6 N
Pic bigt: d L (a) < a,n

an=0
M e(a)

4. Khoang céch

Khoang cach tr M (X, Y¥,;Z,) dén mit phing (a):Ax+By+Cz+D=0cho béi cong thirc
|Ax + By, +Cz,+ D|

d(M,,a)

VA?+B*+C?
Khoang cach tir M dén duong thang (d) Khoang cach tir M dén duong thang (d )
Phuong phép 1: Phuong phép 2:
Lap ptmp (o) diqua M va vudng géc vai d. (d diqua M, c6 vicp U )
Tim toa do giao diém H ctiamp (a) va d [MOM,u]
d(M,d)=MH d(M’A)ZT

Khoang cach giita hai duong thang chéo nhau

! Khoang cach gitrathai' @rong thang chéo nhau
Phuong phép 1:

. ) - Phuwong phap 2:
d diqua M (Xy;Y,:2); cO vipt a=(a;a,;a,) d_diqua M (X5 yo:2,); cO vipt a=(a;a,;a,)
O i M52 W 8= (58,58 )L (7,12, et ()
Lap phwong trinh mp («) chira d va song song véi ‘[5 5,] YAy
d: d(d,d)=d(M"(x)) (XA = [aa] :SW
) day

5. GOc giira hai dwong thing
1 GOc gitra hai duong thang

(A) diqua M (X,;Y,:2,)cO VTCP a<(a;a,;a,)
(A") diqua M'(%5Y, 2, ) cOVTER.Z = (2,3, a,")

| la.a'+a,a’,+a,a%|
‘ |a‘ a, +a22+a32.\/a'12+a'22+a'32
6. Goc giira dwongithang va mit phang
Goc giira duonghing va mit phing (A) di qua M, c6 VTCP a, mt phing (o) c6 VTPT
n= (A;B;C).

coS ¢ :‘cos(

|Aa, + Ba, +Ca,|

JA? + B2 +C2 \/al +a)+a;)
B - CAC DANG TOAN VE PHUONG TRINH PUONG THANG
Dé ldp phuong trinh duwong thang d ta can xdc dinh mét diem thugc d va mét VI CP cia né.

Dang 1. Viét phwong trinh duwong thang (d) di qua M, (x,:Y,; 2, ) va co vicpa= (a;8,:8,):

Goi ¢ la goc hop bai (A) va mat phang (a):sin(p:‘cos(a n)‘

X=X, +at
(d):y =y, +at (teR) hodgc (d):X_ony_yOZZ_ZO
a
Z=7,+at 4 2 i
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Dang 2. Pwongthiang d di qua A va B :

] Puong thang d diqua A (hoicB ) cé vicp i = AB

[ Sir dung dang 1 dé viét phuong trinh duong thang d .

Dang 3. Pwong thang d qua A va song song A

] Puong thang d diqua A va co vicp uT, :Q

[ Sir dung dang 1 dé viét phuong trinh duong thang d .

Dang 4. Pwongthing d qua A va vudng goc mp(a)

] Puong thang d diqua A va co vicp uT, :E

[ Sir dung dang 1 dé viét phuong trinh duong thang d .

Dang 5. Puong thing (d) qua A va vuéng géc 2 dwong thang d, va d, :
' Puong thing d di qua A vaco vtep u= [QQ‘]

[ Sir dung dang 1 dé viét phuong trinh duong thang d .

Dang 6.  Puong thing (d) 1a giao tuyén cia hai mgt phing(PY,(Q) -
] Céch 1: Tim mot diém va mot vtep.

— Tim toa 46 mot diém A e d : Bang cach giai h¢’phueng'teinh {Eg;
(Vdi viéc chon gia tri cho mét dn ta sé giai hé tim gia tr; hai.an comylai)
— Tim mét viep cua d :u, = [nj@}
] Céch 2: Tim hai diém A,B thuoc d, rdi viét phuong trinh dudng thang di qua hai diém do.
Dang 7. Duong thing (d)di qua diém M, (X§{Y,; 2 ) va vudng goc véi hai dwong thang d, ,d, :
1 Vid 1d, ,d Ld, nénmotvtcp ciia'd la: uj:[ujujj
[ Sir dung dang 1 dé viét phuong trinh'dudng thang d .
Dang 8.  Puong thing (d) Ai'qua diém M (X,;Y,; 2, ), vudng goc va cit dwong thang A .
[ Cach 1: Goi H Ia hinh chiéu vudng gdc cua M, trén duong thang A
, |H
Ta co €A ~
MyH L0,
Khi d6 duong thing, d 1a duong thing di qua My, H (tré vé dang 2).

7] Cach 2:°Goiy( P) lamat phang di qua M, va vudng goc véi A; (Q) la mat phang di qua M, va
chtra
AJKhido d=(P) n(Q) (tré vé dang 6).
(] Céach 3: Goi (P) la mat phang di qua M vavudng goc véi A
- Tim diém B=(P)nA
- Viét phuong trinh duong thang A di qua hai diém M, B (quay vé dang 2).
Dang 9. Pwong thang(d) nam trong mat phang (P), vubng goc va cat diwong thang A
] Tim giao diém M cua A va (P) =M ed

luLu oo
Vi 2 ﬁ:ud:[uA,nP}
u, Lng
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Dang 10. Puong thing (d) qua A vacit d,,d,:
1 d=(a)N(B) véi mp(a)chia A va d,; mp(B) chia A va d, (tré vé dang 6)
Dang 11. Pweéng thang(d) nam trong mat phang(P) va cdt cd hai dwong thangd, ,d, :
1 Tim cac giao diém A=d, (P),B=d, n(P). Khid6 d chinh la dwong thing AB (vé dang 2).
Dang 12. Puwong thing (d)/ /A vacit d,,d,
7 Viét phuong trinh mét phing (P)chira d va d, , mat phang (Q)chia d vad,
Khidé d=(P) n(Q) (tré vé dang 6).
Dang 13. Pwong thang (d)qua A va L d, ,catd, :
1 Céch 1:
- Viét phuong trinh mp () qua A va vudng goc véi d,
-Tim B=d, n(«)
- Khi d6 (d) chinh la duong thing AB  (vé dang 2).
1 Céch 2:
- Viét phuong trinh mat phang (P) qua A va vudng gocvéing,
- Viét phuong trinh mat phang (Q) chira A va d,
-Khidé d=(P) n(Q). (trové dang 6)
1 Céach 3:
- Viét phuong trinh tham s6 t ctia duong-thing’d, (néu chua co).
- Tim diém B=dnd, (B c6 toa d¢ theo tham sé-£) thoa méan ﬁég =0
Gidi phuong trinh tim duoc t =.8 7
- Viét phuong trinh duong thang A di'qua hai diém A,B.
Dang 14. Puong thing (d)AL (P )ccat d, . d, :
1 Timmp(a) chira d, A (P); mp(B) chia d,, L (P)
0 d=(a)n(B) (tréweédang 6).
Dang 15. Pwéng thanghd’ 12 hinh chiéu cia d 18n (a) :
1 Céch 1:
- Viét phitong trinh mat phang (8) chira d va vudng goc véi (ar).
- buong.thang d' 1a giao tuyén cua (a) va (B) (tré vé dang 6).
1 Céch 2: 7
- Xac dinh” A 1a giao diém cta d va («).
- Lay diém M = A trén d. Viét phuong trinh dudng thang A di qua M vudng goc véi ().
- Tim toa d6 diém H 1a giao diém cua A véi (a).
- Puong thang d' chinh 1a dwong thang AH (trg vé dang 2).
Dac biét: Néu d song song («) thi d' 1a duong thang di qua H va song song vaoi d .
Dang 16. Phwong trinh dwéng vudng goc chung ciia hai dwong thang chéo nhau (d, ) va (d,):
1 Céch 1:
- Chuyén phuong trinh dudng thang (dl) ,(dz) vé dang tham s va xac dinh uﬁl,u—2 lan Twot 13 vtcp

cua (d,).(d,).
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- Ldy A,B lan Iuot thugc (d, ),(d, ) (toa dd A,B phu thuoc vao tham s).

(*)

_ .. |ABLu=0 [ABu,=0
- Gia st AB la duong vudng géc chung. Khidé: . = < q__ -
ABlu,=0 AB.u, =0
Giai h¢ phuong trinh (*) tim ra gia trj cua tham sé. Tir d6 tim dwoc A, B.
- Viét phurong trinh dudng vudng goc chung AB.
1 Céch 2:
-Vid Ldivad L dznén motvicp cia d 1a: a, =[aj,a7j
- Lap phuong trinh mt phing (P) chira 2 dwong thing cét nhau d vad, , bing cach:
+ Lay mot diém A trén d, .
+ Mot vipt cia (P) la: n, =[§,a_dj
- Tuong ty lap phuong trinh mat phang (Q) chira 2 duong thing cithhausdh.vad, .
Khidé d=(P) n(Q) (tré vé dang 6).
1 Céach 3:
-Vid.Lld, vadld,nénmotvicpcia d Ia: a, =[aj,a7j
- Lap phwong trinh mét phing (P) chira 2 dwong thing cat nhat d vad, , bing cach:
+ Lay mot diem A trén d, .
+ Mot vipt cia (P) la: n, =[§,£]
- Tim M =d, N (P). Khi d6 viét phfong tfinh d”qua M c6 vtcp a, .
CAC DANG TOAN KHAC
Dgng 1. Tim H lahinh chiéu ciia M #rén dwong thing (d)
1 Céch 1:
- Viét phuong trinh mp(a)igua M’ va vudng goc véi(d): taco n, =a,
- Khi d6: H =d A{@)y%=tea do H la nghi¢m cua hpt: (d) va (a).
1 Céch 2:
A X R , . , H (S d
- Pua (d)Ve dang tham so. biém H dugc xac dinh boi: { —
MH L &,

Dang 2. Piém/M’ déi xirng véi M qua dwong thiang d :
1 Céch 1:
- Tim hinh chiéu H ciia M trén (d)
- X4c dinh diém M sao cho H 1a trung diém cia doan MM' (cong thie trung diém).
1 Céch 2:
- Goi H 1a trung diém cia doan MM". Tinh toa d6 diém H theo toa d6 cia M, M" (cong thirc
trung diém).
MM'L1d,
Hed
Dang 3. Puong thing (d') déi ximg dwong thang (d) qua mat phang (P)

- Khi d6 toa do cua diém M’ duoc xéac dinh boi: {
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0 THL (d) n(P)=A

- Xac dinh A 1a giao diém caa d va (P)
- Lay diémMed (M bit ky). Tim toa do diém M’déi xiing voi M qua (P).
- Puong thang d' chinh 1a duong thang AM".

0 TH2: (d) //(P)

- Liy diémMed (M bt ky). Tim toa do diém M’déi xirng véi M qua (P).
- Puong thang d' chinh 13 dudng thang qua M' va song song d .

C - BAI TAP TRAC NGHIEM

X+4 y-5 742

Caul: BDuong thang A song song voi d: 1 va cit cashai duong thang
d,: X:: y;_rlz 272 d,: x+2 :yT_?,:? Phuong trinh nde(khéng phai duong thang
A

v A
A.A:X+4:y+1:2+1 B.A:X_3: 3.7 3
3 —4 1 3 —4 1
C.A:X+9:y+7:2+2 D.A:X_4=y_1:2_1
3 -4 1 3 -4 1
Lotgiai
Giai: Goi M, N 1a giao diém cua A va d;,dh,.
Xy =148t %, =-2+2t
Khi d6 M, N thugc d,,d, nén {y, = 0+t,8y ¢ =3+4t" .
Zy =2+ 20z, =t'
Vector chi phuong ciia A [a MN =(=8 +2t'-3t;4 + 4t'— ;-2 + t'- 2t)
. XA4 -5 z+2 . -3+2t-3t 4+4t'-t -2+t'-2
A song song véi d : = = nén = =
~4 1 3 —4 1
N N 4 7 2
Giai hé ta duoenti=~1it = 3 Vay N(-4;-1,-1),M —3;—5;—5
Viy A: x+4= y+1: z+1
o 1
Chon A

Cau2: Trong\khdng gian vai hé toa do Oxyz, cho duong thang A:%:%:% va mit phang
(P):x+2y+2z-4=0. Phuong trinh dudng thing d nam trong (P) sao cho d cét va vudng
g6c v6i dudng thang A 1a

X=-3+t
A d:qy=1-2t(teR). B.
z=1-t
x =3t
d:yy=2+t(teR).
z2=2+2t
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Cau 3:

X=-2-4t X=-1-t
C.d:{y=-1+3t(teR). D.d:{y=3-3t(teR).
7=4-t z=3-2t

Loi giai
Chon C

Vecto chi phuong ciia A :u, (4;1;-1), vecto phép tuyén cua (P) Ia @ =(12;2).

dLlLA Ug Lu - Lo
Vi{ :{Ud EA :>ud=[uA;n(p)}=(4;—3;1).

dC(P) Ug L ne
X=t
A .2 R L Lo ly=1+t
Toa do giao diem H = A (P)la nghiém cua hé P =>t=-25 H(-2-14).

X+2y+2z-4=0
Laico (d;A)n(P)=d,ma H=AN(P).Suyra H ed.
Vay duong thang d diqua H (-2;-14) va cd VTCP ug = (4;-3;1)\nén c6 phuong trinh
X=-2-4t
d:qy=-1+3t(teR).
z=4-t
X=2 y+2
21
(P):x+2y—-2z-3=0. Viét phuong4rinh duong'thang A nam trong (P) sao cho A vudng goc

Trong khong gian véi hé toa d6 OxyZ ho duong, thang d :

:é va mat phang

véi d va khoang cach giita hai duohg thing A va d bing v/2.

AXf_y_z2-4 AXHl_y_z-4
A 1 -1 —l. B 1 1 —1.
x-3_y_z AXES_Yy_Z
L 1 171 L 1 1 -1
A:X_7:X=Z_4 A:X__7:__:Z;4
C. 2 1 -1 D 1 -1 -1
A;X_‘?’:X:E A;X__Sz__:ﬂ
N N4 01 1 a1 -
Loi giai

Puonghthang d ¢6 VTCP u, =(21L1). Mat phing (P) c6 VTPT n =(L2;-1), ta c6
[0, |=(3-3-3)

Vi Ac(P),ALd=VTPT Q:%[Q;mz(o;—l;l)

Khi d6, phuong trinh mit phang (Q):y-z+m=0

Chon A(l; —2;0) ed, taco:

on@)-oise)- o2 o[

V6i m=4=(Q):y-z+4=0
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Vi A=(P)~(Q)= A diqua 5(7;0;4):>A:XT‘721J;4

1 -1
Vi m:0:>(Q);y_Z:0

i : . X=3 'y z

Via=(P)n(Q)=4A diqua C(3,0,0)= A= ~= 2 ==

Chon A
Cau4: (KIM LIEN HA NOI NAM 2018-2019 LAN 03) Trong khéng gian Oxyz, phwong trinh

dudng thang di qua A(L2;4) song song véi (P): 2x+y+z—4=0 va cit duong thang d :
X—=2 y-2 1-2

c6 phuong trinh:

3 1
X=1+t X=1+2t Xx=-1-2t X=1-t
A y=2 . B.iy=2 . C.Jy=2 . D Jy=22
z2=4-2t z=4+2t 7=4+4t 7=4+2t
Loi giai
Chon A
Ta co: fip =(2;1;1) 1a mot vec to phap tuyén cua mat phang (P).
X =243t
Phuong trinh tham s6 ciia duong thang d 1a: {y=2+t WteR.
2=2+5t

Goi A la dudng thang can tim. Goi M ly'giao diémyetia A va d = M (2+3t;2+t;2+5t)

= AM = (1+3t;t;-2 +5t)

Do A//(P) nén AM.n, =0 2(1%3t) Rt +(-2+5t) =012t =0 t=0

:m:(l;o;—Z).

Phuong trinh duong thang A di qua A(L2;4) va nhan AM =(10;-2) 1a mot vec to chi
X=1+4

phuong la: <y =2 ek,

Z=4%2t
Cau5:  (Lwong Thé Vinh "an 3) Trong hé toa d6 Oxyz , lap phuong trinh duong vudng géc chung A
1 y-3 z-2 =
ctiahat’duding thing d,: 2= = y_l =Z; va d,:qy=t
z=-1-3t
A_x—2:y—2:z—4' B.x—3:y+1:z—2.
- 1 -3 -2 -1 1 1
C. x—1: y—3: z—2. D.E:l: z+1
3 1 -1 1 6 1
Loi giai
Chon A

Goi: And, =M (1+t";3-t";2+2t") , And, =N(-3t;t;-1-3t)
= MN =(-3t-1-t;t-3+t;-3-3t-2t").
d,,d, lan Iugt c6 2 vecto chi phuong la E:(l;—l;Z),@:(—3;1;—3).
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MN .U, =0 {—6F—10t:4 {tuzl

SN fe—
10t'+19t =-9 t=-1

Vi A la duong vudng goc chung caa d,;d, nén =
MN.u, =0

Vay phuong trinh A XIZ _y-2_z-4

-3 2
Cau6: (THPT-Yén-Mo6-A-Ninh-Binh-2018-2019-Thi-thang-4) Trong khdng gian OXxyz , cho duong
thang d : x+1_ y2—1 = 2_23 va mat phang (P):2x—-2y+2z-3=0, phuong trinh duong thang
A nam trong mat phang (P), cat d va vudng goc véi d la
2=2-2t z2=-2-2t 71=-2+2t 2£-2-2t
A Jy=1-5t . B.{y=-1-5t. C.{y=-1+5t. Dy qy=1-5t
z=-5-6t z=5-6t z=5-6t Z=5+06t
Loi giai
Chon B
Mat phing (P) c6 vecto phap tuyéh n'=(2;2:1).
Puong thang d di qua M (=4;1;3)\va c6 vecto chi phuong u=(L2;-2) nén phuong trinh
X=-1+t
tham s cua d 1a: <y 41+ 2t6,
2=3-2t
leA l (P
Goilemd:{ :>{ ( ):>I:dm(P).
e d | ed
Vil ed= N“1+t1+2t3-2t), ma | e(P)=>t=-1=1(-2;-15).
G Ja vecto chi phuong ctia duong thing A .
A&(P) [vln I
Vi S ):> _ _ néntachon v:[u,n]:(—Z;—S;—G).
Ald vliu
Vay A diqua |(-2;-15) vaco vecto chi phuong v =(-2;-5;~6) nén c6 phuong trinh tham
1=-2-2t
s6 la: {y=—-1-5t.
z=5-6t
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Cau 7:

Céau 8:

(THACH THANH | - THANH HOA 2019) Trong khéng gian Oxyz cho mat phang
(P):x+y+z-3=0 va duong thiang d :%:yTJrl:z;lz. Hinh chiéu vuéng goc ciia d trén
mat phang (P) c6 phuong trinh la
x+1 y+1 z+1 B x-1 y-1 z-1
-1 -4 5 3 2 -1
C. x—1:y—1:z—1' D. x—lzy—4:z+5.
-1 4 -5 1 1 1
Loi giai

A

Chon C

\
N\
N\ |

H M

1)

Phuong trinh duong thang d qua A(0;£X%2), co 1'Wée to chi phuong a = (1;2;-1) la
X=t,
y=-1+2t, (t, eR).
z2=2-t
Goi M 1a giao diém cua duong thanghd va mat phang (P).
Taco M (t;-1+2t;24t)ed va M e(P) =t +(-1+2t)+(2-t)-3=0 =t =1
=M (L11).
Goi H I3 hinhChiéuwibng goc ciia A I8n mét phang (P).
Puong thang,chtra AH di qua A(0;-12) va nhan vecto phap tuyén n, =(1;1;1) cua (P) lam
Xx=t,
veeto chi phuorig €6 phuong trinh la {y =-1+t, (t, €R).
Z=2+t,

Laicé H(t,;—1+t,;2+t,) e (AH) va H e (P) > t, +(-1+t,)+(2+t,)-3=0<t, :é

= H (Q_}ﬁ): MH =(—1;—£;§j= —2(1;4;—5).
3 33 3 33 3

Hinh chiéu can tim Ia duong thang (MH), di qua M (1,1,1) va cé mdt véc to chi phuong
b= (14;-5) la X 1-Yy~1_z-1
4 5
(Ping Thanh Nam BDé 10) Trong khong gian Oxyz, cho duong thang
d: x-1 _ y+3: z+1
2m+1 2 m-2’

me{—%,z} va mit phang (P):x+y+z—6:0. Goi duong thang
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Cau 9:

A 13 hinh chiéu vudng goc ctia d 18n mat phang (P). C6 bao nhiéu sb thuc m dé duong thang

A vudng goc Vi gia cua vécto a = (-1;0;1) ?

A 2. B.1 C. 3. D. 0.
Loi gii

Chon B

Céch 1:

Ta c6 VTCP ciia dudng thing d 1a u, =(2m+1;2;m-2).
VTPT caa mat phang (P) 1 n, =(1;1;1)
>d - . -
Goi {(Q) =N, =[ud,an=(4—m;—m—3;2m—1).
Q) L(P)
Khids A=(P)n(Q)=u, :[ﬁp,ﬁo]:(—3m—2;3m—5;7).
Vi A vudng goc véi gia clia vécto @ néntaco u,.a =0« —1(-3m—2)+7 =0 < m =3,
Céch 2:
Tacé: d 6 VTCP Ia u, =(2m+12;m-2).
A 12 hinh chiéu vudng géc cua d 1én mat phing (P) v&VleNg:gée'Vai gia cua véc to a nén d
vubng goc vai gia cua véc to a.
Khidé au, =0 —(2m+1)+m-2=0< mé&-3.
(PHAN-TICH-BL-VA-PT-PAI-HQG-SR-HA-NOI) Trong khong gian toa do Oxyz, cho
diém A(L2;4) va hai diém M,B thod'man MAMA +MB.MB =0. Gia st diém M thay doi
X+3 y-1 744
2 1

trén duong thang d: . Kh? d6 diém B thay doi trén duong thang co
phuong trinh la:
&dl:ﬂzlelz. B.dz:x_lzy_2=2_4.
2 2 1 2 2 1
X=5 y-3 z-12

D. d,:
2 2 1

Z

.
Loi giai

Chon A

T MAMA +NMB.MB =0 tasuyra M, A B thing hang. Hon nira:

MAMA-+ MB.MB =0 < MAMA =-MB.MB = ‘MA.W\‘ = ‘—MB.W‘ & MA? = MB?

Vay Mula trung diem AB .

Vi M ed néntoadd M (-3+2t;1+2t;—4+t) (teR). Dattoadd B(x;y;z) ta co:
1+x=2(-3+2t) X+7 = 4t
2+y=2(1+2t) o y=4 <o
4+7=2(-4+t) 2+12=2t

X+7 _y_ z+12
2 2 1

Vay Bed,.
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Céau 10:

(PHAN TICH BL_PT PE PH VINHL3 -2019..) Trong khéng gian Oxyz, cho 2 duong

X=-1-2t X=2+t'
thang d:{y=t , d':dy=-1+2t' va mit phing (P):x+y+z+2=0. Puong thang
z=-1+3t z=-2t'

vudng goc véi mét phang (P), cit d va d’cé phuong trinh la

A x—3:y—1:z+2' B x—lzy—lzz—ll
-1 1 1 1 -1 4
C x+2:y+l:z—ll D x+1:y—l:z—4.
1 1 1 2 2 2
Loi giai
Chon A

Téng quat bai toan: Viét phuong trinh dudng thang A vudng géc véi mit phang’ (P), cét hai
duong thang d va d’ cho trudc.
Goi A=And = toadd diém A theot, B=And' = toa-do.diém. B theo t'.
Puong thang A vudng goc vai mit phang (P) nén AB va E cung phtrong suy ra dugc t va
t'.
Tim duoc toa dd A va B suy ra phuong trinh duongfthang A
Loi giai
Mit phang (P) c6 vecto phap tuyén la ii =(1451).
Goi A la duong thang can tim va A=/A"d c6 Acd nén A(-1-2t;t;-1+3t), B=ANd’
c6 Bed' nén B(2+t';—-1+2t";-2t).
Tacd AB=(t'+2t+3;2t' —t-1;-2t' - 34+ 1.
tU+2t+3 2t'—t-1 -2t'-3t+1
1 1 1

Do A L(P) nén AB, fi cung phiféng, <

g-t'=—4 [t&£-14[A(L-1-4)
=S = = :
2t+4t'=2 t' =1 B(3:;1;,-2)
Duong thang “A\di"quandiém B va c6 vecto chi phuong fi=(1;1;1) nén c6 phuong trinh
X=3 y-Inz+2
1 1 i

Cau 11: (THAPT BO\LUONG 3 LAN 2) Trong khéng gian v&i hé truc Oxyz, cho mat phang
(P)™X%y+~5z+4=0 va duong thang d : x+1_ y;lz ZX5  Hinh chiéu vudng géc cua
duong thang d trén mét phang (P)cé phuong trinh I
X=-2+3t X=-2-t X=1+3t X=3+t
A ly=-2+2t. B.ly=2+2t. C.ly=2t . D.{y=2
z=-t z=t z=1+t z=1+t
Loi giai
Chon C
Goi duong thang d’ 1a hinh chiéu vudng goc ciia duong thang d trén mét phang (P)
Puong thing d di qua diém A(-1;-1;-5) va ¢6 véc to chi phuong U, =(2;1;6).
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Céau 12:

Mat phang (P) c6 véc to phap tuyén n,,, =(1;1;-5) .

Goi (Q) la mat phang chtra d va vudng goc véi (P) =(P)n(Q)=d".

Véc to phap tuyén ciia (Q) la ng, =[n,,, U, | = (11;-16;-1).

Phuong trinh cia mat phang (Q) 1a: 11x-16y -z -10=0.

Do (P)n(Q)=d’ nén véc to chi phuong cia duong thang d’ 1a

U, =[N N, | = (-81,-54;-27)=-27(3;2;1),

suy ra d’ c6 véc to chi phuong 13 u, =(3;2;1).

Kiém tra véi diem B(1;0;1) thuoc duong thang & khang dinh C tathiy B e(P),B&(Q).
Xx=1+3t

Do d6 phuong trinhcaa d'la: ty=2t ,teR
z=1+t

(CHUYEN HOANG VAN THU HOA BINH LAN 4 NAM 2019)\Trong khong gian Oxyz,

cho hai dwong thang d,, d, va mat phang (e ) co phuong trinh:

X=1+3t ) A
d, ;¢ y=2+t (teR),dZIX_B :%:2_2 , (@) :x+y—2+2=0.
z=-1+2t

Phuong trinh dudng thang A nam trong’mét phangy(a ), cat ca hai duong thang d, va d, 1a
A X+2 y-1 z+3 Xx-2 y+1 z-3

. . B.
- 8 —7 1 -8 7 -1
C x+2:y—1:z+3. D x—2:y+1:z—3.
8 7 -1 -8 7 1
Loi giai
Chon A

* Vi duong thang A( catca hai duong thing d, va d, néntagoi M va N lan luot 1a giao diém
cua AV6i d; Vasdy, Hon nita, vi duong thang A nam trong mat phang (a ) nén M, N € (a).

* Tim toa/do diémwm .

Vi M ed, néfitea do diem M co dang M (1+3t;2+t;-1+2t) véi teR.

Vi M(T%8t;2+t;-1+2t) e (a) nén (1+3t)+(2+t)—(—1+2t)-2=0&t=—1.

Do d6(M (52;1;-3).

* Tim toa do diém N .

, X=2-3t'
dz:x;:l:ﬂjdz: y=0+2t" (t'eR).
-3 2 2
z=4-2t

Vi N ed, néntoadd diém N codang N(2-3t"; 2t"; 4-2t') véi t' e R,

Vi N(2-3t";2t";4-2t'")e(ar) nén (2-3t")+(2t")-(4-2t")-2=0=1t'=4.
Do d6 N(-10;8;-4).

*Tac6: NM =(8; —7;1).
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Céau 13:

Céau 14:

* Puong thang A diqua M (-2;1;-3)va nhan NM = (8; —7 ;1) lam vecto chi phuong nén A
X+2 y-1 z+3

c6 phuong trinh la

-7 1
(THPT LE QUY PON QUANG NGAI) Trong khdng gian Oxyz, cho diem A(1;3;2), mat
, . x-1 z+1 ., N

phang (P):x+y-z+2=0 va duong thang d :Tz%:;l. Viét phwong trinh dwong
thang A cit (P) va d lan lugttai M , N sao cho A la trung diém ciia MN .

X=1+t X=1+t1 X=-1+t X=1+t
A Acy=3-t . B. A:qy=3+t . C.A:qy=3-1 . D. A:iy=-3-t.

z2=2-2t 71=2-2t 1=2-2t z2=2-2t

Loi giai

Chon A

Goi N(2t+1;t;—t-1). Vi A la trung diém cia MN, suy ra M (152t56=¢t;5+t).
biém M nam trong mat phang (P), suyra 1-2t+6-t—54t+2%0 e t=1.
Suy ra toa do diém N (3;1;-2). Tacé NA=(-2;2;4),ehonu, = (1;-1;-2).

X=1+t
Phuong trinh dudng thang A qua A, c6 véc-to chi phuong Q lay=3-t .
71=2-2t
(Chuyén Hung Vwong Gia Lai) Trong'khdng gianai hé toa do Oxyz , cho tam giac ABC co
A(LL2),B(-2;3;1),C(3;-14). Viét,phuang trinh duong cao cia tam giac ABC ké tir dinh
B
X=-2-t X=-2+t X=-2-t X=-2+t
A Jy=3+t . B.<y=3 . C.y=3+t . D.<y=3-t .
z=1-t z=1-t z=1+t z=1+t
Loi gii
Chon B

*) Cach 1Goi H (a;b;c) 1a hinh chiéu vudng géc cua B trén AC.
Taco: BH = (@%2;b-3;,c-1),AC=(2-2;2),AH =(a-Lb-Lc-2)

H“1a hinh ¢hiéu vudng goc cua B trén AC < {BH'AC =0
H e AC
2(a+2)-2(b-3)+2(c-1)=0 [a-b+c=-4 fa=-1
<9a-1 b-1 c-2 S<la+b=2 <<b=3
> 2 2 a-c=-1 c=0

Nén H (-13,0),BH =(0;-1)
X=-2+t

Puong cao BH diqua B vacd VTCP BH =(L0;-1) c6 phuong trinh la: <y=3  (teR)
z=1-t
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Céau 15:

Céau 16:

*) Cach 2. Puong thing AC diqua A vacé VTCP AC =(2;-2;2) hay ta c6 thé chon véc to
X=1+t
chi phuong cua AC la U = (1, -1,1) nén phuong trinh ctia duong thang AC la:{y =1t (teR)
z=2+t
Goi H 1a hinh chiéu vuéng géc cua B trén AC nén ta goi H (1+t;1—t;2+t)
= BH =(3+t;-2-t;1+1)
Taco: BH L AC < BH.AC =0 2(3+1)+(-2)(-2-t)+2(1+t)=0&t=-1
= H(-13;0);BH =(L0;-1)
Vay duong thing BH di qua B va c6 VTCP BH =(L0;-1) c¢6 phuong tpififla:
X=-2+t
y=3 (t € ]R)
z=1-t
(THPT-Toan-Thing-Hai-Phong) Trong khdng gian voi hé toa d§ OXyz, cho diem A(1;2;3)
va mit phang (P):2x+y—4z+1=0. Dudng thing/(d)"di qua-diém A, song song véi mit
phang (P), dong thoi cat truc Oz.. Viét phuong trinh tham sd ciia dudng thang (d ).

Xx=1+5t X=t X =143t Xx=1-t
A Jy=2-6t. B.jy=2t . Cyiy=2+2t. D. Jy=2+6t.
z=3+t z2=2+t z=3+t z=3+t
Loigiai
Chon B

Gia sir dwong thang (d) cét truc*@z tai diem B(0;0;a) (a 14 sb thuc).

Suy ra duong thing (d )han BA(L2;3-a) la mot vecto chi phuong.

Ma (d) song songvdi'mat phang (P) va n(2;1-4) la mot vecto phap tuyén caa (P) nén:

BALln< BAn=0=21+12-4(3-a)=0ca=2.

Suy ra dwong thang\(d ) di qua diém A(L;2;3) va nhan BA(L2;1) la mot vecto chi phuong c6
X=1+t

phuOng trinh thanesé 1a: {y=2+2t.
Z=3+t

Tu dix kien (d) nhan ﬁ(l;Z;l) la mot vecto chi phuong ta loai dugce dép 4n A, C, D.

X=1+t
Thir lai thay diém (0;0;2) thudc duong thang { y =2+ 2t nén dap 4n B 1a dap én ding.

Z=3+t
(KY-NANG-GIAI-TOAN-HUONG-PEN-THPT-QG) Trong khéng gian véi hé toa do
Oxyz, cho diém A(-2;1;5) va hai mit phang (P):2x+y+3z-7=0, (Q):3x—2y-z+1=0.
Goi M Ia diém nam trén mat phang (P) va diém N nam trén mit phang (Q) théa man
AN =2AM . Khi M di dong trén mat phing (P) thi quy tich diém N 1a mot duong thing co
phuong trinh la
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Cau 17:

X=-3-5t X=7+11t
A {y=-8+11t. B.{y=-8-5t.
Z=6-T7t Z=6-Tt
X=7+11t X=2+5t
C.qy=-8-5t. D.yy=3+11t.
z=-8-Tt z=-1-7t
Loi giai
Chon D

Ta c6 phép vi tu thm A tisdé 2 bién diém M thanh diém N ma M la diém nam trén mat
phang (P)
Suy ra diém N nam trén mt phang (P') la anh cua mét phang (P) quaphép Viu tdm A tiso
2.
Ta c6 B(2;0;1)e(P), phép vi tw tim A ti s6 2 bién B” thanh=B'(6;1-3)e(P') va
(P)/1(P)
= (P"):2x+y+32-4=0
Do d6 N thudc hai mat phang (Q) va (P') nén“Nythuoc giao tuyén d cua hai mét phang
(Q) va (P') véi n(21;3),n,(3;-2;-1) lan w0t 14 vectoyphap tuyén cia hai mat phang (P')
va (Q)
=C (2;3; —l) ed va d co vecto chi phirong U= [nj,nj] = (5;11; —7)

X=2+5t
=d:qy=3+11t.

z=-1-7t
(SO PHU THO LI/AN 44 NAM 2019) Trong khong gian Oxyz, cho mat phang
(@):2x+3y-2z+12=0. Goi A B,C lan luot la giao diém ctia (a) Vvéi ba truc toa do, duong
thang d di qua‘famedutang tron ngoai tiép tam giac ABC va vudng goc véi («) cé phuong

trinh la

X+3 Yy 2Wz—3 X+3 y-2 17-3

A . B
2 3 —2 2 -3 2
C.x+3:y+2:z—3. D.x—3:y—2:z+3.
- 2 3 -2 2 3 -2
Loi giai
Chon C
Cach 1:

OxN(a)=A(-6;0;0)
Ta co: mat phang («):2x+3y—-22+12=0 = Oy (a)=B(0;-4;0)

Oz (a)=C(0;0;6).
Ma duong thang d di qua tdm duong tron ngoai tiép tam giac ABC va vudng goc voi mat
phang (ABC) nén duong thang d 1a tap hop cac diém cach déu 3 dinh A, B,C trong khong
gian= duodng thang d 1 giao tuyén caa cac mp trung truc cua cac doan thang AB, AC,BC.
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* Goi (P) 1a mt phang trung truc cua doan thang AB = Mat phang (P) di qua trung diém

M (-3;-2;0) cua AB vanhan AM =(3;-2;0) Ia vecto phap tuyén = Phuong trinh cia mit

phang (P) la: 3x—2y+5=0.

* Goi (Q) la mat phang trung truc ciia doan thing AC = Mt phing (Q) di qua trung diém

N (-3;0;3) cua AC vanhan AN =(3;0;3) Ia vecto phap tuyén=> Phuong trinh ciia mat

phing (Q) la: x+z=0.

* Lay diem E (-1;y;z) thuoc dudng thang d , vi duong thang d 1a giao tuyén ciia hai mat
-3-2y+5=0 y=1

-1+z=0 g {

* Puong thang d vudng goc véi mat phang («):2x+3y—2z+12=0Q nén duongthang d co

= E(-1;1;1)

phang (P) va (Q) nén toa do diém E thoa man hé:{ A,

1 vécto chi phuong 1a U =(2;3;-2), dong thoi d di qua diém Ez=1;1;1). nén phuong trinh

X+3 y+2 z-3
2 3 -2

cuad la

Céch 2:
OxA(a )= A(-6;0;0)

Ta c6: mit phang («):2x+3y-22+12=0 = 4Oy (a )=B(0;-4;0)
QzN(a)=C(0;0;6).

Ma duong thing d di qua tAm duong trén ngoai tiép tam giac ABC va vudng goc véi mit

phing (ABC) nén duong thang d 1atap hop cae diém cach déu 3 dinh A, B,C trong khong

gian.
Nhan xét: 3 canh OA, OB, OC -d@6i.mot vudng géc=> dung hinh hop chitr nhat OADB.CA'D'B"

Av D|

Dé thay tm mat cau ngoai tiép hinh hop 14 trung diém 1 cua duong chéo OD'
:»cﬁ:%o—[yzé(o—m@wf):a=(—3;—2;3):> | (-3;-2;3).
Ma 1 la thm mit cAu ngoai tiép cua hinh hop = | cach déu 3 dinh A, B, C = | nam trén
duong thang d can tim.
Duong thang d vudng goc véi mat phang (o) :2x+3y —2z+12=0 nén duong thang d co 1
vécto chi phuong 1a U =(2;3;-2), ddng thoi d di qua diém E(-1;1;1) nén phuong trinh cia
X+3 y+2 z-3

2 3 -2

d la
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Céau 18:

Céau 19:

X;zzy_-i_l:i va mat phéng
-2 -1

(P):x+y+z-3=0. Goi | la giao diém ciia d,(P). Tim M e(P) sao cho MI vudng gdc
voi d va MI =414,

Trong khong gian vai hé toa ¢d Oxyz cho duong thang d:

A M (5;9;-11) 5 M (5;7,-11)
[M(-3-T:13) M (-3-T:13)
. M (-5;9;-11) 5 M (5;-7;11)
(M (3-7:13) [M(37;-13)
Loi giai

Vi led nén I (2+t;-1-2t;-t).

Honnira | €(P)=2+t-1-2t-3=0&t=-1=1(111)
Me(P)=a+b+c=3

MI Ld=IMu, =0<a-2b—c+2=0
(M =(a-L1b-Lc-1),u; =(L-2-1))

Goi M (a;b;c). Do: {

Do MI =414 = (a-1)° +(b-1)" +(c-1)° = 224.
Khi d6 ta c6 hé phuong trinh:
a+b+c=3 b =2a-1 a=5 a=-3
a-2b-c+2=0 <4Cc=2453a, <4b=9 Uib=-7
(a-1)"+(b-1)"+(c-1)" =2244 |(a-1)P%16 [(c=-11 [c=13
Vi (a;b;c) =(5;9;-11) = M{(5;9; ~11)
Vi (a;b;c) =(-3;,-7;13)= M (-3;-7;13)
Chon A
Trong khong gian”©xyzy,cho/hai mat phang (P):x—-2y+2z=0,(Q):2x+2y+z-1=0. Vit
phuong trinh Clia d@dnguthang d di qua A(0;0;1), nam trong mat phang (Q) va tao véi mat
phang (P)\mot gochang 45°.

X =t X = X=t X =t
Afd i qy=t 7 cd, sy =—t. B.d :qy=2t-1;d,:qy=1-t.
z=1-4t z=1 z=1-4t z=1
(x =t X =3t X =1+ 4t X=t
C.d:qy=t-1;d,:qy=-t . D.d:qy=1-t ;d,:qy=-t
z=1-4t z=1+4t z=1-4t z=1
Loi giai

Tacé n=(2;2;1) Ia vecto phap tuyén cia (Q),b=(L-2;2) I vec to phap tuyén cia (P).
Goi a=(a;b;c),a® +b’+c® >0 la mdt vecto chi phuong cia d.
Vi duong thang d diqua A(0;0;1) ma A(0;0;1), Ae(Q)

Dods dc(Q)ealnesan=0s2a+2b+c=0c=-2a-2b
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Céau 20:

Céau 21:

Goc hop bsi d va (P) bang 45°:
~ ‘5-5 @ﬁ_ la—2b+2c|
‘QHB‘ 2 3Ja’+b*+c?
<:>18(a2+b2+c2):4(a—2b+2c)2<:>a:ib
a=b(b=1=a=1c=-4)
a=-b(b=-1=a=1c=0)
X=t X=t
Vay d,;qy=t  ;d,:{y=-t lacac duong thang can tim.
z=1-4t z=1

< sin45° = ‘cos(a; 5)‘

Chon A
Trong khoéng gian véi hé toa d6 Oxyz, cho hinh thang cdn ABCD cé, haivdédy AB,CD thoa

méan CD =2AB va dién tich bang 27; dinh A(—l; —1;0); phuong trinh dudng thang chia canh
Xx-2 y+1 z-3

CD Ia > . Tim toa do cac diém D biét heanh dd diém B 1én hon hoanh do
diém A.
A. D(-2,-51). B. D(-3,-5;1). C. D(2-51). D. D(3-51)

Longiai
Puong thing CD qua M (2;-13) ¢6 végto chi phuong u =(2;2;1)
Goi H (2+2t;—1+2t;3+1) Ia hinh chié¢u'eia A 1én CD, ta co:
AHU=2(3+2t;22t+(3+t) > t5-1% H (07<3,2),d (A CD)= AH =3
T gia thiét ta co:

AB+CD = 3AB = Zseco,

=18= AB=6;DH =3;HC =9

Pat AB =tu =(2t;2t;t)& t >0(x, > xA):>t=£=2:>E§(4;4;2):> B(3;3,2)
u

H—C:%_A—B=(6;6;3):C(6;3;5)

HD = —%ﬁ =(42;,-2;,-1)= D(-2;-5,1)

Chon A

Trong khéng gian véi hé toa d6 Oxyz,cho dudng thang d : x-3_y+2_z+1

1 -1
(P):x+y+z+2=0. Goi M Ila giao diem gita d va (P). Viét phuong trinh duong thang A

va mat phang

nam trong mat phing (P), vuong géc voi d ddng thoi khoang cach tir M dén A bing v/42.

X=5 y+2 7+5 X=5 y+2 7+5

A A
2 -3 1 B -2 -3 1
A:x+3:y+4:z—5 A:x+3:y+4:z—5
2 -3 1 -2 -3 1
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Céau 22:

A:x—5:y—2:z—5 A:x—5:y+2:z+5
2 -3 1 D 2 3 1
A:x+3:y+4:z—5 A:x+3:y+4:z—5
2 -3 1 2 3 1
Loi giai
X=3+2t
Phuong trinh tham sé coa d 4y = -2+t
z=-1-t

Mat phang (P) ¢6 VTPT n, =(L11), d ¢6 VTCP u, =(21-1)

ViM =dn(P)=M(}-3,0)

Vi A ndmtrong (P) va vudng goc véi d nén: VTCP u, —[ud, ] (281

Goi N(x;y;z) Ia hinh chiéu vudng géc cia M trén A, khi d6: MNw=(X~1y +3;2)

MNLu X+y+2+2=0
Ta co: & 12x-3y+2-11=0 =
MN = r (X—1)2+(y+3)2+22:42
x—5_ y+2 z+5

V6i N (5 _
31

Véi N(—3;—4;5):>A:X+3:y+422‘5
2 3

Chon A

Cho hai diém M (1,2;3), A(2;4;4)\va haiymat phang (P):x+y—-2z+1=0,
(Q):x—2y—-z+4=0. Viét phuonigitrinh duong thing A qua M cit (P), (Q) Ian luot tai
B, C sao cho tam giac/ABC .can tai A vanhan AM la duong trung tuyén.

A.A:x—lzy—zzz—S B.A:x—lzy—zzz—S
-1 -1 1 2 -1 1
C.A:x—lzy—2:z—3 D.A:x—lzy—zzz—s
1 1 1 1 -1 1

Loi giai

Goi’B(aib;c), tingia thiét suy ra M 14 trung diém cua BC , suyra C(2-a;4-b;6-c).
B'€(P), Ce(Q) nénco haipt: a+b—2c+1=0 (1); —a+2b+c—8=0 (2).
AM (-1-2;-1), BC(2-2a;4-2b;6-2c).
Tam giac ABC cantai A nén: AM.BC=0«a+2b+c-8=0 (3).
a+b-2c+1=0 a=0
Tir (1), (2)va (3)cohe: 1—a+2b+c-8=0<{h=3=B(0;3;2), C(2,L4).
a+2b+c-8=0 c=2
x-1 y-2 z-3

Duong thang A qua B va C co pt A: R

Chon D

File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 95
Facebook: https://www.facebook.com/dongpay




ST&BS: Th.S Dang Viét Pong Truwong THPT Nho Quan A Hinh Hoc Toa Pj Oxyz

Cau 23: Trong khdng gian véi h¢ truc toa do Oxyz, goi d 1a duong thang di qua diem A(-1;0;-1), cit
Xx-1 y-2 z7+2

, sa0 cho cos(d;A,)la nho nhat, biét phuong trinh cia duong thang

2 1 -1

A,: X_13 = y;Z = 223 . Phuong trinh dudng thang d 1a?

A XHL_y _z+l g Xt1_y_z+1
> T 4 5 2

c x+1_y 7+l x+1_y_z+1

4 5 2 2 2 1

Loi giai
Goi M =dnA =M (1+2t;2+t;-2-t).
d c6 vecto chi phuong 13 us = AM = (2t +2;t+2;-1-1).
A, c6 vecto chi phuong Us =(—1;2;2).

cos(d'A )—E L
T2 T 3\ 6t 414t +9

2

" 6t° +14t+9
Do d6 min| cos(d;A,)]=0 khi t=0. Nén AM =(2;2;-1Y.

Xéthamsé f (t) , ta suy ra duoc minf(t)=(0)=0.

- g . X+1 Z%1
Vay phuong trinh duong thang d la: % Y _I%

2 -1
Chon A 7
Cau 24: Trong khdong gian toa do Oxyz che, M(2:1;0) va duong thang d c6 phuong trinh:
XT_l =yT+1 = —il . Goi A 1a dudng,thang di qua M, cat va vudng goc voi d. Viét phuong trinh
duong thang A?
X=2+t X=2+t X=1+t X=2-t
A ly=1-4t Bt =14t C.ly=1-4t D. {y=1-4t
z=-2t 2=3-2t z=-2t z=-2t
Loi giai
X=1+2t
PFIS cuad lank y=-1+t.
z=-

Goi H Ia hinh chiéu vudng goc ciia M 1én d, duong thang A can tim la duong thang MH.
ViH thuoc d nén H (1+2t;-1+t;-t)suyra MH = (2t-1-2+t;-1).

- S s s A T 2
ViMH Ld vadc6 1VTCPla u=(2;1,-1)nén MH.u=0 <:>t=§.Do do

3 3 3
X=2+t
Vay PTTS cua A la: {y=1-4t.
z=-2t
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Céau 25:

Cau 26:

Chon A
Trong khong gian véi hé toa o MN = N(—t;-5-2t;1+t) goi d di qua A(-1,0;-1), cat
X-3 y-2 7+3

x-1_y-2_z+2 la nho nhét. Phuong

, 580 cho goc gitra d va A, :

2 1 - -1 2
trinh duong thang d la
A x+1_y_z+l x+1_y_z+l c x+1_y _z+l D x+1_y_z+l
2 2 -1 4 5 2 T 4 5 2 7 2 2 1
Loi giai
Goi M =dnA =M (1+2t;2+t;-2-t)
d co vecto chi phuong a, = AM = (2t+2;t+2,-1-t)
A, ¢ vecto chi phuong a, =(-12;2)
2 | ¢
cos(d;A,))==,|————
(¢:4,) 3V6t® +14t+9
s t? :
Xét hamso f (t)=————,tasuyraduoc min f (t)=f(0)=0<1t=0
© )= S marrg Sy e ()= )
Do d6 min[ cos(A,d)]=0<t=0= AM =(2;2-1)
N . N 1 z+1
Vay phuong trinh duong thang d la %z%:%
X 5241 L 5
. ) , X— z
Trong khdng gian vaoi hé toa do {y==3-72t cho hai duong thang dl:T:%:Ll va
2= 192t
x-1 y+2 z-2 . \ NP B iy -
d,: T3 - GoifA_la\duong thang song song voi (P):x+y+z-7=0 va cat
d,, d, lan luot tai hai diém A, B sao cho AB ngan nhat. Phuong trinh cua duong thang A 1a.
(=12t x:65—t x:5 x:65—2t
A. =5 . B. =— . C. =—-t . D. =—+t
=-9F
z:—g+t z:—%+t z——g+t

Lo giai
Act = A(1+2a;a;-2-a)
Bed,= B(1+b;—2+3b;2—2b)
A ¢6 vecto chi phuong ﬁ:(b—Za;3b—a—2;—2b+a+4)
(P)co vecto phap tuyén n, =(L11)
Vi A//(P) nén AB Ln, < ABn, =0<b=a-1.Khid6 AB=(-a-12a-56-a)
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Cau 27:

AB = (-a-1) +(2a-5) +(6-a)’
=+/6a’ —30a +62
= \/G(a—ﬁj2 4—9 > i ;Vae

2 2

Dau "=" xay ra khi a:E:> A(G;E;—g], E:(—Z;O;Z]
2 2 2 2 2

Puong thang A di qua diém A(G;g;—%j va vec to chi phuong u, =(~10;1)

Vay phuong trinh cia Ala {y :g

A(-3;3,-3) (oz):Zx—2y+z+15:0Vél

Trong khong gian Oxyz, cho diém thuéc matyphang

. 2 2 2 ’ . .
mit cau (8):(x=2)" +(y=3)" +(z-5)" =100 . buong thang/A qua A, nam trén mit phang (@)

cat (S) tai A, B.Dédo dai AB 16n nhat thi‘phuong trinh duong thang A la:

A X+3 y-3 z +3 B X+3 y-3 z+3
| 4 6 716 11  -10
X=-3+5t 3 3 3
c.ly=3 . p X2 _Yy—3_z+35
1 1 3
Zz=-3+8t
Loi giai

Mt cau (S) c6tam 11(2;3;5)yban kinh R=10. Do d(l,(«)) <R nén A ludn cit (S) tai A,
B.
Khi do AB =/R*(d(I,A))" . Do d6, ABlén nhétthi d(1,(A)) nho nhat nén A qua H , voi
X=2+2t
H J&'hinh,chicu yuong géc cual 1én (). Phuong trinh BH 1y =3-2t
zZ=5+t
He(a)=2(2+2t)-2(3-2t)+5+t+15=0 = t=-2=H(-2; 7; 3).
+3 y-3 743

—_— X
Do vay AH = (1;4;6) la véc to chi phuong ciia A. Phuong trinh cta

4 6
. R . . . . 5 x-12 y-9 z-1 . _ ..
Cau 28: Trong khéng gian véi hé toa d6 Oxyz, cho duong thang d: = 3 = , va mat thang
(P):3x+5y—z-2=0. Goi d"'la hinh chiéu cia d 1én (P).Phuong trinh tham s6 cua d ' I
X =—62t X =62t X =062t X =62t
A Jy=25t . B.{y=-25 . C..y=-25t . D. {y=-25t
z=2-61 z=2+61 z=-2+61t z=2+61
Loi giai
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Cach 1:
Goi A=d(P)
Aed = A(12+4a;9+3a;1+a)
Ae(P)=a=-3= A(0;0;,-2)
d diqua diem B(12;9;1)
Goi H la hinh chiéu cua B Ién (P)
(P)c6 vecto phap tuyén n, =(3;5;-1)
BH diqua B(12;9;1) va c6 vecto chi phuong ag, =N, =(3;5;-1)
x=12+3t
BH:{y=9+5t
z=1-t
H e BH = H (12+3t;9+5t;1-1)

H e(P):>t:—7—8:> H (@—EQJ
35 35 7 35
AH :(@;_E;@]
35 7 35

d' diqua A(0;0;-2) va c6 vecto chi phuong a—d. =(62;-25;61)
X& 62t

Viy phuong trinh tham sé cua d ' lady = <25t
7=-2+61t

Céch 2:

7 Goi (Q) qua d vavudng.gdc véi (P)
d di qua diém B(12;9;1) va'ed vecto chi phuong aj =(4,3,1)
(P) c6 vecto phap tiyenng=(3;5;-1)
(Q) quaB(12;9:1) cb vecto phap tuyén @ = [a, n:i =(-8;7;11)
(Q):8x—-7%-112-22=0
1 d* l&giaotuyén.caa (Q) va (P)
Tim miot diém thude d ', bang cach cho y=0
3X—-2=2 x=0
8x-117=22 {y =2
d"' di qua diém M (0;0;—2)va cd vecto chi phuong a = [n—,;,@] =(62;-25;61)
X =062t
Vay phuong trinh tham sé cua d* 1a { y = —25t
Z=-2+061t

Taco hé{ =M (0;0;-2)ed"
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Céau 29:

Céau 30:

Trong khong gian véi hé toa o (Q):x—2y+2z+1=0 goi d di qua A(3;-11), nam trong

mit phang (P):x—y+z-5=0, dong thoi tao Véi A%:yT_zzé mot goc 45°. Phuong
trinh duong thang d 1a
X=3+Tt X=3+t
A ly=-1-8t . B.{y=-1-t.
z=-1-15t z=1
X=3+Tt X=3+t X=3+Tt
C.{y=-1-8t. D.{y=-1-t va{y=-1-8t.
z=1-15t z=1 z=1-15t
Loi giai
A ¢6 vecto chi phuong ;A:(l;Z;Z)
d c6 vecto chi phuong a, =(a;b;c)
(P) ¢ vecto phap tuyén n, = (L-11)
dc(P)=a, Ln, ob=a+c (1)
(A,d)=45° < cos(A,d) =cos45°
la+2b+2c] 2
©3xla2+b2+c2 2
<:>2(a+2b+2c)2:9(a2+b2+c2); (2)
Tu Al:X—H:y—JFZ:E va AZ:X_1=X= Z+1,tacé:14c2+30ac=0<:> c=0
1 2 1 1 2 15a+7c=0
X=3+1t
Véi ¢=0, chon a=bg1, phuong trinh duong thang d 1a {y=-1-t
z=1
X=3+Tt
Véi 15a+7e.=0, chon a=7= ¢ =-15;b = -8, phuong trinh dudng thang d 1a {y=-1-8t
z=1-15t
% A . ) . 2 X y-1 z-1
(THIT s6 '3) Trong khéng gian Oxyzcho hai duong thang d, :I:—_lzT’
d, :x_—21 =l4=27_3. Viét phuong trinh duong phan giac caa nhirng goc tu tao bai d,, d, .
A XLy _z2=3 g X1 y_z=3
-3 -5 4 -1 1 1
c x_y-1 z-1 p [
2 1 1 2 1 1
Loi gii
Chon D
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X=t x=1-2s
Ta viét phuong trinh tham sé cua d,:sy=1-t (teR),d,:{y=-4s (seR).
z=1+2t 2=3+2s
Tim giao diém cua hai duong thang d, va d, .
t=1-2s _1
Taco {1-t=—4s <:>{ " suyra 1(1;0;3) 1a giao diém cita hai duong thang d, va d, .
1+2t=3+2s
Ly A(0;1;1)ed, = IA=+/6. Goi B(1-2s;-4s;3+2s)ed,sa0 cho IB=6.

Taco IB=+/6 < 452 +165% + 452 =6 <> §2 :%Qs:i%.

B(0;-2;4)
B(2;2;2)
V6i B(0;-2;4)ta cd 1A(-1;1;-2),1B(~1;-2;1) = IAIB ¥-3 <0="AIB la géc ti

Viy ¢6 2 diém thoa man {

Theo yéu cu bai toan ta viét phuong trinh ciia duong phan.gide cua/goc AlB véi B(0;-2;4)
(khdng can xét truong hop kia) .

Goi M la trung diém caa AB suyra M (0;—3;3 , khi d¢"phuong trinh dudng phan giac can

tim 1a phuong trinh duong thang di qua liai diém | (1 0; 3) va M (0' ; 2)

Tacod IM = (—1;—%;—%) . chonli=—2IM = 0= (2;1;1) 1am vecto chi phuong cua dudng
phan gi4c. Vay dudng phan gisc di‘qua diém 1(1;0;3) vanhan u =(2;1;1) 1am vecto chi
x-1 'y z- 3

phuong c¢6 phuong trinh chinh.tac 1a: - 1T 1

Nhan xét: C4 thé tim, veete.chi phwong ciia dwong phan giac nhu sau:

Taco u, = (1,<1;2); u,= (2;4;—2)lan luot 1a vécto chi phuong ctia hai duong thang d, va d, .
Vi U,.U, =360 nénrgoc giira hai vecto d6 1a goc tu.

Xét up=(L;-1;2)u, = (2;4;-2).

0, =6, |u,|=26.
Déta_iu—_( L. 1 2] B_La_(i-i-_ij
N R O RN Y L N R W RN RN S
Tacd a+b= nén c6 thé chon u=(2;1;1)1a vecto chi phuong cua duong phan
S (2:1)

giac.
Cau 31: (Chuyén Bic Giang) Trong khdng gian véi hé toa &6 Oxyz cho tam giac ABC biét A(2;10)
B(3,0;2), C(4;3;—4). Viét phuong trinh duong phan gidc trong cua goc A.
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X=2 = X=2+t
A y=1+t. B.{y=1. C.qy=1 D.

z=0 z=t z=0

Loi giai
Chon C
A
B D C

Cach 1:

Taco AB=(L-12)= AB=+6, AC=(2;2,-4)= AC=26.
Gia sir duong phan giac trong cua goc A cit BC tai D.

X=2+t
y=1
z=t

Khi do: DB _AB _1 DB—EDC:DB——EDC (*) (Vi D nam giita B va C).
DC AC 2 2 2
Goi D(xy;2)= DB =(3-x;—y;2-2), DC = (4—x3— Vi #=7).
3—x:—%(4—x) 10
3
1
Thay vao (*) ta dugc hé phuong trinh —y:—E(3—y) <ay=1 . Vay D(%,LO]
1 z=0
2P L= (—4-7
L (42)

Suy ra E:(%;o;oj.

Dudng phan giac trong/ciia goc A di qua diém A(2;1;0) va ¢6 vecto chi phuong

X=2+t
ﬁz%?z(l 0,0)"nén:eo phuong trinh la: 1y =1
z=0
Céach 2:
A
F
E
D
B C
Taco AB=(L-12)=|AB|=V6, AC=(22-4)=|AC|-2/6.
1 — 1 1 2
L4y diém E trén canh AB sao cho AE =1. Khi d6 AE_‘AB‘ AB = —6;——6;—6 :
1 — 11 2
Lay diém F trén canh AC sao cho AF =1.Khi d6 AF —‘A—C-AC: —6—6——6 :
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Dung hinh binh hanh AEDF |, ta c6 ﬁ:ﬁ+ﬁf:(i;0;oj.

NG

Vi AE = AF =1 nén hinh binh hanh AEDF ciing 1a hinh thoi. Do d6 AD 1a mét vecto chi
phuong ctia duong phan giac trong cia géc A cua tam giac ABC.
Vay dudng phan giac trong ciia goc A di qua diém A(2;1;0) va c6 vecto chi phuong 1a

X=2+t
B o o [x-
u :TAD =(1,0;0) nén c6 phuong trinh la: {1y =1
z=0
Nhan xét:
Puong phén giac trong ciia goc BAC c6 vecto chi phuong 1a U = ‘%|A—B+‘A—1C;‘A—C .
Cach 3:

Taco AB=(L-12)= AB=+6, AC =(2;2,—4)= AC #2/6.
Goi | la trung diém AC.Tacé | =(3;2,-2) va Al =6.
Duyng hinh binh hanh ABKI , tacd AK = AB+ Al =(2/0;0):

Vi AB = Al =+/6 nén hinh binh hanh ABKI ciing 1a hitth thoi. Do d6 AK 12 mot vecto chi
phuong ctia duong phan giac trong cua géc A.€ua tam giac” ABC .
Vay duong phan gi4c trong cia goc A di-qua-diem, A(2;10) va c6 vecto chi phuong la

X=2+t
u= %N =(1,0;0) nén c6 phuong trinhyla: yy =1
z=0
Cau 32: Trong khdng gian véi hé truc toa d82Oxyz, cho mat phang (P):x+y—z+2=0 va hai duong
X=1+t X& 3t
thaing d:Jy=t . d:Jy=1+t" . Biét rang co 2 dudng thang co cac dic diém: song song
Z=2+2t z=1-2t
véi (P)+€at d,d"vatao véi d goc 30°. Tinh cosin goc tao béi hai dudng thang do.
A L B. —. c. |2 p. L
& 7 3 2
Loi giai:

Goi A 1Quong thang cin tim, n, 1a VTPT ciia mit phing (P).

Goi M (1+t;t;2+2t) 1a giao diém cua A va d; M'(3—t';1+t',1-2t") la giao diém cua A va

dl

Taco: MM '(2—t'—t;1+t'—t;-1-2t" - 2t)

M ¢(P) __
_oet'=—2=>MM'(4-t;-1-1;3-2t)

MM'Ln,

—6t+9 t=4
a_fas ]

2 [ast’-108t+156 |t=-1

MM’ /] (P)@{

Ta c cos30° =cos(|v||v| " Ug )@
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Xx=5 x=t'
Viy, c6 2 duong thing thoaman la A,y =4+t ;A y=-1.
z=10+t z=t'
1
Khi do, cos(Al,Az)za.

Cau 33: Trong khoéng gian véi hé toa d6 Oxyz,cho hai dwong thang dlzx—ﬂzyzz_%;
Xx-2 y-1 z-1 . _ . _ . N \ 2
d,: T - va mit phang (P):x+y-2z+5=0. Lap phuong trinh dwong thang d
song song véi mat phang (P) vact d,,d, 1an luot tai A B sao cho do daidoan AB dat gia tri

nho nhat.
A.d:X_lzy_Z:Z_z. B.d:X_1:y+2:Z_2.
1 1 1 -1 1 1
C.d:X+1:y_2:Z+2. D.d:x—Z:y—Zzz—Z
1 1 1 1 1 1
Loi giai

Vi Aed;;Bed, = A(-1+a;-2+2a;a),B(2+2b;1+b;1+h)

Tacd AB=(-a+2b+3;-2a+b+3;-a+b+1)

ABLn

Ag(P)

ABLn«e ABn=0s-a+2b+3-2a+b4342a-2b-2=0<b=a-4= AB=(a-5-a-1-3)

(P) c6 vec to phap tuyén n=(L1-2),AB+/(P) <:>{

Do do: AB =\/(a—5)" +(-a—-1/*%(x3)’ =y2(a—2)" +27 >33
= min AB =33 khi £=22 A(12;2)
AB=(-3,-3-3),A(L22) ¢ (P)

x—1: y—2: 7-2

Viy phuong trinh dudhgithang d

1 1
Chon A
Cau 34: (ThuamsThahh-Bac-Ninh) Trong khong gian toa do Oxyz , cho diém A(-3;3;-3) thuoc mat
phihg (a)co phuong trinh 2X—2y+z+15=0va mat cau

(S):(X—Z)2 +(y—3)2 +(z—5)2 =100. Puong thing A qua A, nam trén mat phang (c)
cat (S) tai M , N.Pé do dai MN 16n nhat thi phuong trinh duong thang A 1a

A.x+3:y—3:z +3' B.x+3:y—3:z +3.

1 4 6 16 11 -10
X=-3+5t
c.ly=3 D.x+3:y—3:z +3.
z=-3+8t 1 1 3
Loi giai
Chon A
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Mt cau (S) c6tam 1(2;3;5) ban kinh R=10

Goi H , K lan lugt Ia hinh chiéu vudng goc cia 1 18n A va mat phangy(c)s

= IK L (@) nén phuong trinh duong thang 1K diqua 1 vavudng'goc véimat phing () la.
X=2+2t

Phuong trinh tham s6 duong thang 1K : {y=3-2t.
Z=5+t

X =2+ 2t

y=3-2t

Z=5+1

2X#2y+2+15=0

Vi Ac(a) nén IH > IK . Do @6, I nhénhat khi H tring véi K.

Pé MN 16n nhat thi IH phai nhéwmhat. Khi d6, duong thing A cantimdiqua A va K.

X+3 y-3 7 +3

4 6
Cau35: (THACH THANFI STHANH HOA 2019) Trong khong gian Oxyz, cho diém E(2;1;3),

Toa do diém K 1a nghiém hé phuong trinh = K(-2;7;3).

Puong thang A c6 phyong trinh la:

mat phang (P)\di qua ba diem AG;O;O), B(O;%;O), C(0;0;-3) va mat cau

(S):(x=3)\3(¥%2)" +(2-5)° =36. Goi A 1a duong thing di qua diém E, nim trong (P)
va€it (S ) taihai'@iem c6 khoang cach nho nhat. Phuong trinh A a

X'=24+ 0t X=2-5t X=2+t X=2+4t
A Jy=1+0t. B.{y=1+3t. C.qy=1-t. D. < y=1+3t.
z=3+8t z=3 =& z=3-3t
Loi giai
Chon C
Céch 1:
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G
Mat phang (P) di qua ba diém A(%;O:Oj, B(O;%;Oj’ C(0;0;-3) “nénphuong trinh (P) la

2—;+2—3}’+i3=1@ 2x+2y—-2-3=0. D& thy E e(P).

Mt cau (S) c6tam 1(3;2;5), ban kinh R=6.

Giasit K Ia hinh chiéu cua | 1&n (P), taco: IK =d,, p&

Do d6 IK <R nén (S) va (P) cat nhau.va giao tuyén cia chiing 1a duong tron tam K.

Laico IE :\/(2—3)2 +(1—2)2 +(3—5)2 =6 = IE <R, nén E nidm trong mat cau (S). Ma
E €(P) nén E ndm trong duongAron giao tlyén cua (S) va (P).
Gid sir A cit (S) tai D va G4AE._lashinh chiéu cua K 18n A. Qua E k¢ dudng thiang vudng
goc v6i EK , namtrén (P, cat (S) tai M va N . Tacd KF <KE = DG =MN (theo tinh
chat moi quan h¢ gitra flay cdng va khoang céch tir day cung toi tam).
Ma MN khong doihén DG nho nhat khi va chi khi E=F . Khido A L KE, ngoai ra
IK L(P)=AdlK, dodo AL(IKE)= ALIE.
Vay u, 1E ; u, B, , ma IE =(-1;-1;-2), n, =(2;2;-1)
Ta co: [E;E}:(S;—S;O), chon u, =(1;-1;0).
X=2+1
Vi X diqua E(2;1;3) nén phuong trinh A la {y=1-t .
z=3
Céch 2:
Mt phang (P) di qua ba diem A(%;O;Oj, B(O;%;Oj, C(0;0;-3) nén phuong trinh (P) la

2—;+2—3}’+i3=1@ 2x+2y-2-3=0. D& thiy E €(P).
Thay toa do diém E vao vé trai ciia phuong trinh (S)ta dwoc : 1° +1° +2° =6<36 . Do d6 E
nam trong mat cau (S).

Goi M,N 1a giao diém cua A va mat cau (S) . Khi d6 ta co:
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Céau 36:

MN = 2{R? = (d(I,A))? , véi R, lan Iuot Ia ban kinh va tdm cua mat cau (S).

Do d6 MN nhé nhat khi d(I,A) 16n nhat.

Ta lai co: d(1,A)<IE , véi IE cb dinh.

Do do: maxd(l,A)=1E . Khidé: u, LIE; u, Ln,, ma IE = (-1;-1;-2), n, =(2;2;-1)

Ta co: [E;EJ:(S;—S;O), chon u, =(1;-1;0).

X=2+1
Ngoaira A diqua E(2;1;3) nén phuong trinh A la {y=1-t .

z2=3
Trong khong gian véi hé toa do Oxyz, goi d di qua diém A(L-%2), song song Voi
(P):2x-y-2+3=0, dong thoi tao véi duong thang A:XTJrl:y—_1=§ mot' goc 1on nhat.

Phuong trinh duong thang d 1a.
x-1 y+1 z2-2

X=1 Ty+197+2

A. . B.
1 -5 7 4 =5 7
C.x—1:y+1:z—2. D.x—1:y+1=z—2.
4 5 7 1 =5 —7
Loi giai

A ¢6 vecto chi phuong aj (L,-2;2)
d c6 vecto chi phuong a—d =(a;b;c)
(P) ¢ vecto phap tuyén n, = (2;-%51)

Vidc(P)néna, Ln, <a,n 202 b-c=0sc=2a-b

2
cos(n.d) =153~ :l\/ (5a-4b)'
3J5a —4db+ 287 3V5a°—4ab+2b
2
Dattzg,tacé: cos(A,d):1 (ft;d')
b 3V5t°—4t+2
; —4)
Xét ham so6 f(t)z(ZSt—),ta suy ra dugc: max f (t)= f(—lj:%
5t -4t +2 5 3
Do @6 max[cos(A,d)]z %@t:_ljﬁz_l
27 5

Chon a=1=b=-5c=7

Vay phuong trinh duong thang d la ; = =

-5 7
Chon A
Cau 37: (Nguyén Trai Hai Dwong Lanl) Duong thang A di qua diém M (3;11), ndm trong mat
phang
x=1
(a):x+y—2-3=0 vatao voiduong thing d:4y=4+3t mét géc nhé nhét thi phuong trinh
z7=-3-2t
cua A la
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Céau 38:

x=1 X =8+5t’ x=1+2t' x=1+5t'
A Jy=-t". B. < y=-3-4t". C.iy=1-t" . D. cy=1-4t".
z=2t z2=2+t’ z2=3-2t z2=3+2t
Loi giai
Chon B

a //

Puong thing d ¢6 vecto chi phuong 1a u=(0;3;~2).
Mat phang (e) ¢6 vecto phap tuyén a n=(L,45-1).
Viun=0.1+3.1+(-2).(-1)=5=0 nénd cit (),
X=3
Goi d, 1a dudng thang diqua M ¥a d fkd , sy ra d, co phuong trinh: {y=1+3t.
z=1-2t
Lay N(3;4;-1)ed,. GoiK, H lan Iuot 1a hinh chiéu vudng goc cua N trén mét phang (o)
va duong thang A .
Ta co: (d,/X): NMH. vasin NMH :EZ&.
MN  MN
Do vay (d/X) nhéwnhat khi K = H hay A 1a duong thang MK .
X=3+t
Puofg thang \NK .co phuong trinh: {y =4+t .
z=-1-t
Toa do di€ém K tng voi t 1a nghiém cua phuong trinh:

(3+t)+(4+1)—(-1-1)-3=0 & t =—%. Suy ra K(%;Z;E].

33
\ 2 , , VI 54 1 1
buong thang A co6 vecto chi phuong 1a MK = (—5;5;—§j = —5(5;—4;1) = Chon B
. : X 2 x-3_y_z+1 . X 2
Trong khong gian cho duwong thang A :T =53 va duong thang

d_x+3_y—1_z+2

3 1
mot goéc Ion nhat.

Y

. Viét phuong trinh mét phang (P) di qua A va tao véi duong thang d
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A. 19x-17y-20z-77=0. B.19x-17y—-20z+34=0.

C. 31x-8y-5z+91=0. D. 31x-8y—-5z-98=0.
Loi giai

Chon D

Puong thing d c6 VTCP la u, =(3,12).

Puong thing A di qua diém M (3;0;-1) vac6 VTCP la u=(L2;3).

Do Ac(P) nén M e(P). Gia s VTPT caa (P) la n=(AB;C),(A*+B*+C* %0).
Phuong trinh (P) ¢6 dang A(x-3)+By+C(z+1)=0.

Do Ac(P) nén un=0« A+2B+3C=0< A=-2B-3C.

Goi « lagoc gira d va (P). Taco

G i 3A+B+2c] 3(-2B-3C) +B+2C]|
A =177 = =
u| | ViaAT+B*+C? A4 f(-2B-3C) +B24C?
) 58 +7C]| 1 \/ (5B+7C)’
J14/5B212BC +10C2 /14 \5B? +12BC +10C%/
THL: Vi C =0 thi sing = |2 =370
14 14
2
TH2:Véi C#0 dattzgtacé sine: L2+ 2(5t+7) :
C V14N 5t2 £12t +10
, 7)
Xét ham so f(t)zz(St;) trén IRy
5t° +12t +10
. 2
Taco £/(t)= 50t +10t+1122.
(5t* +12t+10)

8 (8] 75
t=—=>f|-|=—
5 5) 14

t:—Z:> f(—zjzo
5 5

f'(t)=0g> —50t5 +10t+112=0 <

. . 5t+7)°
vanlim f(t)= lim 2(—): :
R x>+ 5t° +12t +10

Bang bién thién
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; —® _Z § 400
' 5 5
f’(z) — 0 + 0 —
3 s
14
f(1)
0 5
Tu d6 ta co Maxf (t)=E khi t=§:E:§.Khidé sinazi. f §j=@
14 5°C 5 V14 '\ (514
So sanh TH1 va Th2 ta ¢ sina 160 nhét 1a sina :g khi g=§

Chon B=-8=C=-5= A=31.
Phuong trinh (P) 1a 31(x—3)-8y—5(z+1)=0 < 3Ix-8y—-57=98=0.

Cau 39: Trong khdng gian voi hé toa do Oxyz, cho hai diém A(L2;~1),B(7;-2;3) va dudng thang d

X=2+3t

c6 phuong trinh {y=-2t (teR).Diém M trénid. sao cho téng khoang cach tr M dén A
z2=4+2t

va B 1a nho nhat c6 tong cac toa d6 1a:

A. M =(2,0;4). B. Mé=(2,0;1). C. M =(50;4). D. M =(30;2).

Lo giai
Néu M nam trén d thi diéml c6 toa do 1a M=(2+3t;-2t;4+2t). Tir do ta co:
= AM =(3t+1L-2-2t;2t +5)= AM :\/(Bt +1)2 +(2+2t)2 +(2t+5)2

Tuong tw: <> BN=(@t= 5,2 - 2t;2t +1) = BM =,/(3t=5)" +(2—2t)’ + (2t +1)°

Tir (%): MAEMB = (3t +1)" + (2+2t) + (2t +5)° = (3t =5) +(2-2t)" + (2t +1)

Hay: " SW/17t? + 34t + 30 =+/17t* — 36t + 30 <> 34t +36t = 0-11<> 70t =0 >t =0
Toa'do’'M thoa man yéu cau la: M=(2;0;4).
Chon A

Cau 40: Trong khong gian véi hé truc toa do OV2 cho diém A(2:3,0), B(O; ~/2;0), M (g;—ﬁ; 2) va

X=t

duong thangd :{y=0 .Piém C thudcd sao cho chu vi tam giac ABC 1a nho nha thi do dai
z=2-t

CM bang

A. 24/3. B. 4. C. 2. D. ?.

Loi giai
Do AB c6 do dai khong d6i nén chu vi tam giac ABC nho nhat khi AC + CB nhé nhat.
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Cau 41:

Céau 42:

ViCed:>C(t;o;2—t):>AC=\/(ﬁt—2ﬁ)2+9,BC=\/(J§t—
:>AC+CB=\/(x/Et—Zx/E)2+9+\/(«/§t—\/§)2+4
Patu = (v/2t-2v2:3),v = (2t +42;2) épdungbétdéngthﬁc‘ﬁ‘+‘\7‘ > ‘G +\7‘
:>\/ Jat-212) 19 +\/(x/§t—\/§)2 +4 z\/(ﬁ —2\/5)2 + 25. Diubingxayrakhivachi
A 0 =Y LA e Py
5 5 5 5

—J_ t+v2 2 5 5
Chon C ’ 7 '
Trong khong gian vai hé toa do., cho bon diém. va. Ki hié;u d 1a duong théng di qua D sao
cho tong khoang céch tur cac diem A, B, C dén d Ion nhat. Hoi duongithang d di qua diem
nao dudi day?
A. M(-1-21). B. N(57;3). C. P(3,418). D."Q(7;13;5).
Loi giai

Y

Ta c6 phuong trinh mat phang qua A,B,C la: (ABC): §+ , +€-1<:> 2X+3y+2-6=0.

D& thay D e ( ABC).Goi. lan lugt Ia hinh chiéu yudng.géc ciia A B,Ctrén d.

Suyra d(Ad)+d(B,d)+d(C,d)=AA+BB%CC'< AD+BD +CD .D4u bing xay ra khi
A'=B'=C'=D. Hay tong khoang cachAtr cac diém A, B, C dén d I6n nhit khi d 1a duong

X=1+2t
thang qua D va vudng goc véi matiphang, (ABC)=>d:{y=1+3t;N ed
z=1+t
chon B
X=2-2t
Trong khdng gian wi hé toa d§ Oxyz , cho diém A(LL1) va hai duong thang d,:qy=1  va
Z=-2+t
X=54+3s
d,:{y=1\ 9GoiB,C la cac diém lan luot di dong trén d,,d,. Hoi gia tri nho nhat caa biéu
Z=38-5
thucyP’= AB + BC + CA 1a?
A. 2429 B. 24/985. C. V5+410++4/29. D.+/5+410.
Loi giai
Chon A

Goi A, A, lan luot 14 diém dbi xting cua A qua d,,d, tacé BA=BA,CA=CA,, do d6
P=AB+BC+CA,>AA =229,

Déu bang xayra <>B=d,nAA,,C=d,nAA .

Trong do A (-L1-3), A, (3L7), AA, = 2v/29 .

1 31.,.69
Kiém tra diu bang, dé th d,=B nd,=C 1.
e au bang, dé ayAlAzm ( 3 ) AA N (17 17]
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Cau 43:

Cau 44:

Céau 45:

x=0
Trong khdng gian véi hé truc toa do Oxyz , cho dwong thang d:qy=t va A(0;4;0). Goi M
z=1
1a diém cach déu d vatryc X'Ox. Khoang cach ngan nhat gitra A va M bang:
1
A5 B. 32 C. 6 D. @

Léi giai

M,d)=fa’+(c-1)"

Do d6 b® +c? :a2+(c—1)2 < a’=b*+2c-1.

d(
Goi M (a;b;c) taco:
d(

Khi d6 AM =\/a2 +(b—4)2 +c? :\/Z(b—z)2 +(c+1)2 +6 .
Chon C
Trong khong gian véi hé truc toa do Oxyz goi A 1a duong thang @i qtia di€ém A(2,1,0), song
song véi mat phing (P):x—-y-z=0 va co”tongwkhoang cach tir cic diém
M (0,2,0),N(4,0,0) t6i duong thang d6 dat gia tri nhénhat? Vector chi phuong cua A 1a?
A u, =(101) B. u, =(2,11) C.u, =(321) D. u, =(0,1,-1)

Loi gldi

N

Ta goi (Q)\X2¥=2z-1=0 la mit phiang qua diém A(2,1,0), song song véi mat phang

(PY X—Y—2\=0q

Dongithoi ta phat hien ra rang diém A(2,1,0) la trung diém MN.

Khi d6 tong khoang cach MF + NG > MC + ND=2d (M, (Q)).

Piang thuc xay ra khi va chi khi A 1a duong thang di qua A va hai hinh chiéu C va D cua cac
diem M (0,2,0),N (4,0,0) téi mat phang (Q).

Chon A

(Ping Thanh Nam D¢ 9) Trong khong gian Oxyz, cho tam giac ABC voi A(2;3;3)dudng
Xx-3 y-3 z-2

trung tuyén keé tir dinh B 1a
-1 2 -1

, phuong trinh dwong phéan giac trong goc C

X—2 -4 7-2 . ,
5 _J 1 = T buong thang AB cd mét vécto chi phuong la:

la
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A. u =(0;1;-1). B. u, =(2;1;-1). C.u, =(1;2;0). D. u, = (1;—1;0).
Loi gii
Chon A 7
Goi M(3—-t;3+2t;2—1t) la trung diém canh AC , khi do C(4—2t;3+4t;1-2t).
Mat khac C  thuéc duong phin giac trong goc C la A nén
(4-20-2_(@+4)-4_(@-20-2 . coa
2 -1 -1

Goi A’ d6i xtg v6i A qua phan giac trong géc C = A'e CB.
Mit phang (a) qua A va wudbng gbéc vGi duong phan giac trong goc C:
(a):2(x-2)—(y-3)-(z-3)=0.
Goi H=(a)nA=H(2;4;2).
Mit khac : H 1a trung diém AA’ nén A'(2;5;1).
Phuong trinh dudng thang BC qua A',C Ia:

X=4+2t

y=3-2t

z=1

= BCNBM =B(2;5;1) = AB =(0;2;-2)

Cau 46: Trong khdng gian véi hé toa do Oxyz, chd dudng thing A ng - y2—1 - ng va hai diém
A(3;-1;,-1),B(-2;-11). Goi C,D la'hai diém phan biét di dong trén duong thang A sao cho

ton tai diém | cach déu tat ca cacamaticia tiedicn ABCD va | thudc tia Ox . Tinh d dai doan

thang CD.
A 1217 B V17 c 3T b. Vi3
17 11
Loi giai
Chon C

Tacod (ACD):2x+Yy+22+1=0;(BCD):x+2y+2z+2=0.
2m+1 |m+2 [m=1
=N = =N :
3 m=-1
Vim>0meén\1(%0;0) va d(I,(BCD))=1. Goi C(2t+2;2t+1;-3t-3), taco
(ABC):(4t+4)x+(5t+4)y+(6t+6z)+7t+6=0.

Goi I (m; 050),,véi m>0,taco d(1,(ACD))=d(l,(BCD))

t=-1
Vi d(1,(ACD))=d(1,(BCD)) =1 11+10 “1e| 8
\/(4t+4)2+(5t+4)2+(6t+62)2 t:_ﬁ
8\ 317 .
Suyra CD = \/(22 +2° +32)(t1 -t,)" = 17(—1+E) == Chon dap én C
Cau 47:  (Yén Phong 1) Trong khong gian véi hé toa do Oxyz , cho mit phang («):x+y+z-3=0 va

%:yTJrlzz;lz. Goi A I3 hinh chiéu vudng goc cua d trén (a) va

U= (La;b) la mot vecto chi phuong ctia A véi a,beZ. Tinh tong a+b.

duong thang d:
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A. 0. B. 1. C. -1. D. -2.

Léi giai

Chon C

|
Cach 1.
Ta c6 mit phang (a) nhéan vecto n, =(L1;1) 14 vecto phép tuyén, duongthing d di qua diém

A=(0;-12) vanhan U, = (1,2;—1) 1a vecto chi phwong.

Goi () la mit phang chira dudng thang d va vudng goc véi mat phang(a )

Taco n, =n, au, =(-3;2,1).

Khi d6 duong thang A 1a giao tuyén ctia hai mat phang (o) va(B). Do d6 mot vecto chi
phuong cta dudng thang A 1a u, =n_ A @ =(-1-4i5).

Ma u=(Lab) nén a=4, b=-5.Vay a+b=-1.

Cach 2.
D& dang tinh dugc toa d¢ giao diém cuadeong thing d va mat phang («) 1a 1 =(L11). Trén

duong thang lay diém A=(0;—12) va gei’H la hinh chiéu vudng géc cua A trén mit phang

X=0+t
(). Phuong trinh duong thangdi qua A Va H c6 dang: ¢y =—1+t.
z2=2+t
X=0+t
Toadd cuala H nghiem'caa-he y=-1+t :>t=g.ny H(g,—l;gj.
z2=2+t 3 3 3
X+Yy+2z-3=0

: : o \ — (-1.-4
buong.thangyA di qua hai diém | va H nhan vecto IH :(?;?; ] la vecto chi phuong

w| o

nén ¢cling nhan vecto E =(L4;-5) la vecto chi phuong. Vay a+b =-1.
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GOC
Caul: (Péthi HK2 Lép 12-Chuyén Nguyén Du- ik Lik) Trong khdng gian Oxyz , hai dudng thang
d,: X—2 _ y+1: z-3 vad, : x+5: y+3: z-5
1 2 1 1 J2 m
tao v6i nhau goc 60°, gié tri ciia tham sé6 m bing
A m=-1. B.m:ﬁ. C.mzi. D. m=1.
2 2
Loi giai
Chon A
Ta ¢6 vecto chi phwong cia hai duong thang d,, d, lan luot Ia u1 (1 J2; 1) va u2 (1 J2; m)
u,.u,
Theo cdng thirc tinh goc tao boi hai dudng thang thi cose = ‘ V6i @ =(dy,d,).
u,|.|u,
|3+ m| . , ,
Tuglathletsuyra I m?+3=3+m/<m’+3=m’+6m+9 < m=-1,
2 +3

Cau 2: (THPT-Yén-Khénh-Ninh-B‘lnh-Iﬁn-4-2018-2019-Thi-théng-4) Trong khong gian Oxyz cho
duong thang (d) la giao tuyén cua hai mat phang
(P):x—=zsina+cosa =0;(Q):y—z.cosa—sina =0;a € (O%) Goc gitra (d) vatruc Oz la:
A. 30°. B. 45°. C. 60°, D. 90°.

Loi giai

Chon B
Mit phang (P) cé vecto phap tuyén Ia n ) =(L0;-sine)
Mit phang (Q) cé vecto phap tuyén la n =(0;1,—cosa)
(d) 1a giao tuyén cua (P) va (Q) nén vecto chi phuong cua (d) la:
% = [@;@J:(Sin a;c0sa;1); vecto chi phwong cua(0z) 1a Uy, = (0;0;1)
— cos(d,07) = |0.sinee+0.cosa +1.1| _ 1

Jsina +costa+124/0+ 0422 V2
= (d,0z) =45°
Vay goc giira (d )va truc (Oz) la: 45°.

Cau3:  (S& Vinh Phiic) Trong khdng gian Oxyz, goi d la duong thang di qua diém A(1;,-1;2), song
song vai mat phang (P ) 2X—y—2z+3=0, dong thoi tao véi duong thang A: XTJrl:y—_zlzé
mot goc 16n nhat. Phuong trinh duong thang d 1a
A x—1:y+1:z—2. B x—1:y+1:z—2.

-4 5 3 4 -5 3
C. x+1:y+1:z—2. D. x—1:y+1:z—2'
4 5 -3 - 4 S 3
Loi giai
Chon D
Mat phang (P):2x—y—z+3=0 c6 mot vécto phép tuyén la n, =(2;-1-1).
Puong thang A: XT+1 :y_—l zé c6 mét vécto chi phuong 1a l]A =(1; —2;2).
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Gia str duong thang d c6 vecto chi phuong 14 Ud .

Do 0°<(d,A)<90° matheo gia thiét d tao A goc I6n nhét = (d,A)=90°= uq L u,.
Laic6 d // (P) nén Us Lfs). Do do chon Us = U, ,Ne) |=(4; 5; 3).

x-1 y+1 z-2

Vay phuong trinh duong théng d: c 3

KHOANG CACH

Cau4:  (Péthi HK2 Lép 12-Chuyén Nguyén Du- Pik Lik) Trong khdng gian Oxyz, cho hai duong
thang: d, : x=3_y+2_z+1.,
-4 1 1
d, :% = yT—l = %2 Khoang cach giira chiing bang
A 5. B. 4. C.2. D. 3.
Loi giai
Chon D
Cach 1: Duong thang d, c6 vecto chi phuong U, =(—4;11) va di quadiem A(3;,-2;-1).
Puong thing d, c6 vecto chi phuong U, =(-6;1;2) va di qua diém B(0;1;2).
Goi mat phang chira d, va song song vai d, 1a (P).
Taco: u, = [uiuj] =(122).
Vi (P)chtra d, nén Ae(P), ta suy ra phuong trinh mat phang (P) Ia:
1(x=3)+2(y+2)+2(z+1)=0<= x+2y+2z+3=0.
0.1+21+2.2+3
Tasuy ra: d(dl;dz)zd(dz;(P))zd(B;(P)):| |:3.
V12 + 2% + 22
Céach 2: Puang thang d, c6 vecto chi phuong U, =(—4;11) va di qua diém A(3;-2,-1).
Puong thing d, c6 vecto chi phuong U, =(-6;1;2) va di qua diém B(0;1;2).
C6: AB =(-3,3,3); [uj@] =(1,2;2).
LA
Vay d(dl;dz)zgz
[y
Cau5:  (Sé Vinh Phic) Trong khong gian Oxyz, cho hai diem M (-2;-2;1), A(1;2;-3) va duong
thang
1 y- . - . : R ; .
d ;X%ZVTS:%_ Tim vecto chi phuong u cua duong thang A di qua M , vudng goc véi
duong thang d dong thoi cach diém A mét khoang nho nhat.
A u(2;2;-1). B. U(3;4;-4). C. u(2;1;6). D. u(1;0;2).
Loi giai
Chon D
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A

Puong thang (d) c6 mot vecto chi phuong 13 Uy =(2;2;-1).

Goi (P) la mat phing chira M va vubng goc véi dudng thang d . Goi H 1a hinh chiéu ké tir
A xubng mat phing (P). Goi K Ia hinh chiéu vudng goc ké tir A dén dudng thang A . Suy ra
d(A;A)=AK.Vi AH L(P)= AH L HKnén AK > AH =d(A/A)> AH

Do d6 khoang céch tir A dén duong thing A dat gia tri nho nhat khi K tring véi H , khi do
duong thang can tim la MH .
Phuong trinh caa mat phang (P) 1a

(P):2(x+2)+2(y+2)—(z-1)=0<=2x+2y-2z+9=0

X=1+2t
Phuong trinh duong thang AH 13 {y =2+ 2t
z=-3-t
X=1=2t (1)
\ \ y=2+2t 2)
Vi H =(P)n AH nén toa d6 cia H labo ba (X;y;z) thoahé .
7=-3-t (3)
2x+2y-2+9=0 (4)

Thay (2),(2),(3) vao (4) ta duoc
2(1+2t)+2(2+2t)—(-3-1)+9=0=9t+18=0=t=-2 = H(-3;-2;-1)
Vy vecto chi phuong U ciia duong thing Ala u=HM =(1,0;2).

Cau6:  (Sé'Dién Bién) Trong khdng gian Oxyz , cho mat phang phang (P):x—2y+2z—-1=0 va dusng
thang d :XT_lzyTJrlzil. Biét diém A(a;b;c) (€<0) Ia diém nam trén dudng thang d va
cach (P) mot khoang bang 1. Tinhténg S =a+b+c
A S=2. B.S=—2 C.S=4. D.s=12

5 5
Léi giai

Chon A

Xx=1+t
Tacd d:qy=-1+2t

z=-t
Goi A(1+t;-1+2t;-t)ed
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Cau 7:

Céau 8:

ret-2(-1+2t)+2(-t)-1 |25
124+ (-2)"+2? 3

d(A(P))
Ma d(A,(P)):lc»@:l

2-5t=3 t= ! A(ﬂ'—z'lj
<:>|2—5t|:3<:{2 s 2 " 5=| \5 55
T t=1 A(21-1)

Vic<0= A(2;1;—l)

Vay S =2.

(S& Vinh Phiic) Trong khong gian Oxyz, cho diém A(10;2;1) va duong thing
d: x2—1 =%= Zgl. Goi (P) la mat phing di qua diém A, song song Véi duong thang d sao
cho khoang cach giita d va (P) lon nhat. Khoang cach tir diém M (—1;2;3) dén mat phang (P)

bang

A 533 5 973 2413 5 76\/790.

= 2765 " 15 13 " 790
Loi giai

K d
AH
A
P

Goi K la hinh chiéu vudng goc caa A 1én duong thang d va H 1a hinh
chiéu vudng géc caa K 1én mat phang (P). Vi K ed nén ta dat K (1+2t;t;1+3t)

= AK = (2t-9;t—2;3t).
Véc to chi phuong cua duong thing d 1a u, = (2;1;3).

Chon A

Vi AK Ld = AKU, =0 2(2t-9)+1.(—2)+3.3t =0 @14t—20=o@t=§.
43, 4.30
7077
HK ma HK < AK nén khoang cach giira d va (P) 16n nhat bang AK khi H
trung A, liic do AK L (P) nén (P) c6 véc to phap tuyén AK = (—g;—;;%,
ta chon vécto phéap tuyén (P) la n—r; = (43;4;-30) . Khi d6 phuong trinh mit phang (P) 1a
43(x-10)+4(y—2)-30.(z-1) =0 < 43x+4y—-30z—-408=0.
533

Vaytaco d(M;(P))= :

ay (M:(P)) T
(THPT LE QUY PON QUANG NGAI) Trong khdéng gian Oxyz, cho ba diém
A(1,2;3), B(42;0) va M (-13;4). Goi d la duong thang qua B vudng goc véi AB dong thoi

Vay AK = (- ). Khoang cach gitra d va (P) 1a do dai doan thing
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céch M mot khoang nho nhat. Mot véc to chi phuong cua d ¢6 dang u(2;a;b). Tinh téng a+b

Al B. 2. C. B D. -2

Loi giai
Chon C
* Céach 1.

AB =(0;0;-3), u, =(2a;b).
*d 1 AB= ABU, =0 =b=0=u, =(2,a0)
* BM =(-2,1,4) = | BM,u, |=(-4a;8;-2a-2)

‘[W@] 16a2+64+(2a+2)  [20a® +8a+68
g,y o A6 o (zar) o’ o
‘Ud‘ +a al+
2
zz_lwzzf(a)
a +4

2
Xét f(a):W, f'(a

:MZOQ{a:_l
(a2+4)

Viham f (a) liéntuctrén R nén f(a) c6 GTNN :{f(—l), f (4)}

f(-1)=4, f(4)=5,25.

Vay d;, < f(a) dat GTNN <a=-1=a+b=-1=C

* Cach 2.

d L AB nén d nim trong mat phing (P) qua B va vudng géc AB =(0;0;-3)

C6 phuong trinh: 0(x—1)+0(y-2)-3(z-0)=0

hay (P):z=0=(P) trung (xOy)

Khoang cach tir M (—1;3;4) dén (P) nho nhat khi va chi khi (d) diqua H la hinh chiéu cua
M (~13;4) xuéng (xOy) =H (~13;0). Vay (d) c6 vicp la BH =(-2,1,0)

Gt cho (d) 6 vtep dang u(2;a;b)// -(2;-1,0)

—a=-1b=0=a+b=-1=C.

VI TRi TUONG DOI GIUA HAI PUONG THANG, GIUA PUONG THANG VA MAT
PHANG

Cau9: (PH Vinh Lan 1) Trong khdng gian Oxyzcho hai mat phing (P):x+2y—z—1:0,
NP 2 X y-1 z+1 X y-2 z-1 .
P):2 —7+4+2=0, vahai duong thang A, . —=—=——, i—=——=——_Puodn
(P):2x+y—z+ va hai duong thang A,:7 == 5 2 7= 5~ - buong
thang Asong song véi hai mt phang (P);(Q) vacat A, A, tuong ung tai H,K. D dai doan
HK bang
A. 8—*/1_1. B. 5 C. 6. D. @
7 7
Loi giai
Chon A
+Tinh u = [E@} =(-1-1-3)
+Goi H (2t;1+t;-1+2t); K(m;2—m;1+2m) nén W:(m—2;1—m—t;2+2m—2t)
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Céau 10:

+ Vi song song véi 2 mat phang (P);(Q)nén HK =ku suyra
m-2t 1l-m-t 2+2m-2t -3
1 1 7

2
tinh ra duwgc M :7;t:

811

+ Suy ra HK:T'

(Nam Tién Hai Thai Binh Lan1) Trong khdng gian véi hé toa do Oxyz, cho diem M (2;1;0)
. x—1 1 z N £ : . <

va duong thang A:szT+:—1. Phuong trinh tham s6 cta duong thang d diqua M , cat
va vudng goc voi A la

X=2+t X=2+2t X=2-t X=1+t
A d:Jy=1-4t. B.d:<y=1+t . C.d:cy=1+t. D.d:qy=-1-4t.

z=-2t z=—t z=t z=2t

Loi giai

Chon A

Vecto chi phuong cua A 1a u, =(2;1;-1).
Goi H (x;y;z) lahinhchiéuciia M 1én A, suy ratoa do cua H thoa

-
X=—
R (x=2)2+(y-1)1+2(-1)=0  (2x+y-z=5 31
W=vy x-1=2(y+1) SIxX-2y=3 oiy=-—=,
HeA 3
y+l=-z y+z=-1 2
7=—=
3
,— (1 4 2 y , N .-
Tacd MH = (5;_5;_5]’ suy ra vecto chi phuong cua d la n, =(1,—4,—2).
Phuong trinh tham sb cua duong thing d c6 vecto chi phuong n, = (1;-4;-2) va di qua diém
X=2+t
M (2;1;0) la d:{y=1-4t.
z=-2t

Cau11: (Sé& Thanh Hoa 2019)Trong khdng gian Oxyz, cho diém A(2;5;3) va duong thang

d: x2—1 =%= 2-2 Goi (P) 1a mat phing chira d sao cho khoang cach tir diém A dén (P)

I6n nhat. Khoang céch tir goc toa do O dén (P) bang

1 3 1132
A —. B. —. C. /<, D. 2.
— 2 V6 6
Loi giai
Chon A
A
(%
"
P
/K
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Céu 12:

Céau 13:

Goi K la hinh chiéu ciia A 1én duong thang d. H 1a hinh chiéu caa A 1én mat phang (P).
Khi d6 d (A, (P))= AH < AK khdng dbi.

Vay khoang cach tir diém A dén (P) 16n nhat khi H = K . Khi d6 AK L (P).

Giastt K(1+2t;t;2+2t)ed. Suyra AK =(-1+2t;-5+t;-1+2t).

Tacé: AK Lu, =(2;1; 2) < AK.U, =0

< 2(-1+2t)-5+t+2(-1+2t)=0=t=1=K(314) va W=(1;—4;1).

Mt phang (P) c¢6 phuong trinh:

(x—l)—4(y—0)+(z—2)<:>x—4y+z—3=0:>d(0;(P)):%.

2 < A ~ . e 2 x=1 y-3 z+1
(CoLoa Ha Ngi) Trong khdng gian Oxyz, cho hai dwong thang d, : 1 2 1 = 1 va

- 1 z- ) A . P . .
d,: X 2m = yz _Z 3 . C4 bao nhiéu gia tri caa tham s6 m dé hai duong thang d,, d, co dung
mot diém chung?
A 2. B.0. C.1. D. v6 6.
Loi giai

Chon C

Duong thang d, di qua diém M, (1,3;-1) c6 vecto chi phuong U, = (L,-11).
Duong thang d, di qua diém M, (m;—13)cé vecto chi phuong u, = (2,-2;1).
i, = (L10)

MlM (m -1,-4, 4)

[u3u; |=(13,0)0
[J{;@}.W:m—S:O

(KSCL-Lan-2-2019-THPT-Nguyén-birc-Canh-Thai-Binh) Trong khéng gian Oxyz cho
x—1 y+3 z+1

Taco

d, cét d, khi e m=5.

duong thang d

vamgt phang (P):x+y+z-6=0, haidiém A(2;2;2)

2m+1 2 m-2
, B(1;2;3) thugc (P). Giatricia m dé AB vudng goc véi hinh chiéu ciia d trén (P) 1a?
A m=1. B. m=-1. C.m=2. D. m=-3.

Loi giai
Chon D
Tacd Uy =(2m+1;2;m-2), n, =(1;1;1) va AB=(-1;0;1).

Gia sir d vudng goc vai (P), khi do U, va n, cing phuong

2m+1

.- (loai).

2 m-=-2 2m+1=2 m=
—_—— =
1 m-2=2

J>r\>||—\

1
Vay d khong vuong géc véi (P).

Khi do véi AB < (P), AB vudng goc véi hinh chiéu ciia d Ién (P) khi va chi khi AB vudng
g6c voi d < AB-u, =0 (-1)-(2m+1)+0-2+1-(m-2)=0< m=-3.
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Cau 14: (Ping Thanh Nam D& 3) Trong khong gian Oxyz, cho mat phang (P):2x—y+2z+3=0 va

hai duong thang d, X =Y=1_2*tL. g Xx=2_¥=1_2%3 s icdiém A, B lin luot
3 1 1 1 2
di dong trén d, va d, sao cho AB song song véi mit phing (P). Tap hop trung diém cua doan
thang AB la
A. Mot duong thang c6 vecto chi phuong U= (—9;8;— 5) .
B. Mot duong thing c6 vecto chi phuong U = (-5;9;8).
C. M{t dudng thing c6 vecto chi phuong U = (1, 2;-5).
D. Mot dudng thing c6 vecto chi phuong U = (15,-2).
Loi giai
Chon A
M3t phang (P) c6 vecto phap tuyén 1a n = (2-12).
X= 3a
Phuong trinh tham s caa duong thang d, ;1 y= 1-a (a lathamsd, aeR)
z=-1+a
X= 2+b
Phuong trinh tham sé caa duong thang d, :<y = 1-2b (b lathamsd, beR)
z=-3+b

Taco: Aed, = A(3a;1-a;-1+a); Bed, = B(2+b;1-2b;-3+b).
— AB=(b-3a+2;a-2b;b-a-2).
Theo gia thiét:

p-32
. 2(b-3a+2)-(a-2b)+2(b-a-2)=0 )
AB Ln
AB//(P)@{AB A sda#0 o1a#0 |
Be(P) b=0
b=0
Suyra B(2+3—a;1—3a;—3+3—a].
2 2
Goi 1 1a trung diém cua doan thang AB , ta co:
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Céau 15:

Céau 16:

3a
X+ X ) _3a+2+7 .
T L 2 X, =1+=a
! 4
| :—yA;yB =1y, :—1—a+21—3a <41y, =1-2a hay | :(1+%a;1—2a;—2+%a].
5
z, It ia-3+2 Z :_2+Za
2 Z, = 2
2

x:1+ga
4

Suy ra tap hop diém | 1a duongthang A:Jy=1-2a ( a lathamsd, acR")

z:—2+Ea
4

Puong thang (A) c6 mét vecto chi phuong la: l]z(—9;8;—5).
(Chuyén Phan B§i Chau Lan2) rong khong gian OXxyz, cho hai duong thang

x=t
d, : X;1= y_—22 = Z_+11 va d,:{y=0 .Mit phang (P) qua dy, tao véi d, mot goc 45° va
7=t

nhan vecto ﬁ(l; b;c) lam mot vec to phap tuyén. Xac dinh tich b.c.
A -4, B. 4. C. 4 hoac 0. D. -4 hoac 0.
Loi gial.

U, =(2-2-1), u, =(1,0;~1) lan luot 14 vecto chi phuong cua d,, d, . Theo bai ra ta c6
2.4+ (-2)b+(~1)c =0

nu, =0 ‘ (1 {C:Z—Zb
S <11.1+0b+(-1)cf 1 < 2 2 2
;U, || =sin(d,;(P = c-1) =1+b°+c
‘cos(n u2) sin(d,;(P)) N T AR, (c—1)" =1+b*+
{b—z
=3
c=-2

(Pdng Thanh Nam D¢ 6) Trong khong gian Oxyz, cho hai diém A(1;2;-3),B(-2;-2;1) va
mat phang (or):2x+2y—z+9=0. Xét diém M thuoc («) sao cho tam gidc AMB vudng tai
M va do dai doan thang MB dat gia tri I6n nhat. Phuong trinh dudng thaing MB la

X==2-t X=-2+2t X=-2+t X=-2+t
A y=-2+2t. B.qjy=-2-t . C.qy=-—2 . D.iy=-2-t.
z=1+2t z=1+2t z=1+2t z=1
Loi giai
Chon C
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A

(a)

Tacé Be(a) vagoi H lahinh chiéu cua diém A 1én mét phang (a ). Khi d6, toa do diém H

2X+2y-2+9=0
la nghi¢m cta h¢ phuong trinh { x-1 y-2 z+3=>H(-3;-2;-1).
2 2 A

Xét hai tam giac vudng AAHB:AAMB ¢6 MB =+ AB?— AM2 <+/AB?— AH? = BH =+/5. D4u
bing xay ra khi va chikhi M = H = MB = (1;0;2).

X=—-2+t
Vay phuong trinh duong thang MB 1a {y=-2

z=1+2t
Cau 17: (Gang Thép Thai Nguyén) Trong khéng gian voi hé toa do Oxyz, cho hai duong thing
X=1+t
x-1'y z. .. X . X
dl:T:I:? d,:qy=2+t.Goi S latap tat ca cac so m sao cho d;, va d, chéo nhau va
z=m
khoang cach giita chiing bang > Tinh tong céc phan tir cua S
75 :
A. -11. B.12. C. -12. D. 11.

Léi giai
Chon C
d, di qua diém M (1,0;0), c6 vecto chi phuong G, =(2;1;3).
d, di qua diém N(1;2;m), c6 vecto chi phuong U, = (1,1,0).
[0,,0,]=(~-3;3:1); MN =(0;2;m).

d, va d, chéo nhau khi va chi khi [0,,0,].MN #0 < m = —6.
6

5 [Ul,UZ]W‘ 5 Im+6| 5 m=-1
Mat khac d (d,,d,)= < = = = = :
ke 0 (0 0) =5 @ g Vs T Ve Vi m=-11
Khi d6 tong cac phan tir caa m 1a —12.
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Cau 18: (Chuyén Ha Long lan 2-2019) Trong khéng gian vai hé truc toa dd Oxyz cho hai dudng thang
X=4+1
dsy=-4-t;d,:
Z=6+2t

X-5 y-11 z-
2 4

> Duong thang d di qua A(5-3;5) cét d,;d, lan lugt

& B,C.Tinh ti s6 E
AC

A 2. B. 3. C. 1 p. 1
2 3
Loi giai
Chon C
X=5+2s
Bed, = B(4+t;—4-t;6+2t). PT thamsd cua d, :{y=11+4s.
z2=5+2s

Ced, = C(5+2s;11+4s;5+ 2s). Khid6: AB = (1—t;~1-t;2t+1); AC = (25;45+14;2s).
Do A, B,C thing hang < AB,AC cung phuong < 3k e R: AB =k AC

t—1=2ks t=-2
& {—t—1=4ks +14k < {s=-3. Do do: E:%AT::%:%.
2t +1=2ks K 21
2
Cau 19: (Sé¢ Thanh Hoa 2019) Trong khéng gian Oxyz, cho diém A(1;0;2) va dudng thang
d: Xl_l =%= Z;_l. Puong thang A diqua A, vubng goc va cat d co phuong trinh 1a
A.A:x—zzy—lzz—ll B.A:x—zzy—lzz—l'
2 2 1 - 1 1 -1
C.A;X__lzlzﬁ_ D_A;X__]':l:ﬁ.
1 1 1 1 -3 1
Loi giai
Chon B
X=1+t
Ta c6 phuong trinh tham sb cia duong thang d @4y =t va d c6 vecto chi phuong 1a
z=-1+2t

u=(L12). Goi B la giao diém ctia A va d khidé toa do ctia B(1+t;t;—1+2t).
AB = (t;t; -3+ 2t)
Vi ALd nén AB Lu suyra ABu=0 hay t+t+2(-3+2t)=0<t=1 = B(2L1).
Vecto chi phuong ctia A 12 AB = (L;1;—1). Duong thing A di qua B (2;1;1) va co vecto chi
x-2 y-1 z-1
1 1
Cau 20: (Ping Thanh Nam Dé 6) Trong khdng gianOxyz, cho ba diém A(3;0;0),B(0;4;0),C(0;0;c)

v6i ¢ 1asé thuc thay d6i khéac 0. Khi ¢ thay ddi thi truc tdm H cua tam giac ABC lubn thudc
mot duong tron co dinh. Ban kinh caa duong tron d6 bang

phuong AB = (11;—-1) nén c6 phuong trinh duong thing A 1a A:
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Céau 21:

A2 B. 2. c.Z D2
2 4 5 5
Loi giai
Chon D
C
.-I-.‘l.\.'\\x
E.' I.I"- \
F:; '-. - g
/ ) f,ﬁ - : ----------- == z'\_\-g.. A

Ké CE L AB, AF L BC=H =CENAF vaOH L (ABC) = OH L HE;
AB 1 (OCE) = AB L OE.
Vidiém O va diém E c6 dinh nén H di dong trén duong tron duong kinh OE nam trong mit
phang (OCE) =(OE,0z).
Tam giac vubng OAB vubng tai O va c6 OE 1 AB nén ta co:
OE:OA'OB:E:E:R:%:E

AB 5 5 2 5 ) )
(CHUYEN NGUYEN QUANG DIEU PONG THAP 2019 LAN 2) Trong khdng gian véi hé
toa 4o OXyz , cho bon diém A(2;0;0), B(0;3;0),C(0;0;6) va D(L11). Goi A la dudong thang
qua D va thoa man tong khoang céch tir cac diém A, B,C dén A 1a 16n nhat. Khi d6 A di qua
diém nao trong cac diém dudi day?
A M(-L1-21). B. M(7;5;3). C. M(3;4;3). D. M(5;7;3).

Léi gii

Chon B
Phuong trinh mit phing di qua ba diém A,B,C la §+%+é:1.

D(L;1;1) € (ABC) = AN (ABC) = {D}.
Goi hinh chiéu A, B,C 1én duong thang A lan luot [a H,1,J thita ludn c6
AH < AD;BI <BD;CJ <CD.
= d(A:A)+d(B;A)+d(C;A) < AD + BD +CD.
Vay dé tong khoang cach tir A, B,C dén dudng thang A 13 16n nhat thi A phai vudng goc véi
(ABC) tai D. Khi d6 phuong trinh A di qua D(%;1;1)va c6 VTCP 6(3;2;1) la
x=143t
y=1+2t (t latham sd). Tathdy M (7;5;3) € A.
z=1+t
BAI TOAN LIEN QUAN GIUA PUONG THANG - MAT PHANG - MAT CAU

Cau22: (Chuyén Ha Long lan 2-2019) Trong khong gian Oxyz, cho (P):2x+y+2z-1=0,
A(0;0;4),B(31;2). Mot mit cau (S)ludn diqua A B vatiép xtc véi (P) tai C. Biétring, C
luén thudc mot dudng tron ¢d dinh ban kinh r . Tinh ban kinh r cia duong tron do.
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Céau 23:

4
A. Baplankhas, B, ro2Y244651 o 2v24deSl -, V2024
3 9 3
Lo giai
Chon A
Cach 1:

Tacé AB(3;1;-2)1a véc to chi phuong cia duong thing AB..
X =3t

Phuong trinh tham s cua duong thang AB 1a { y =t
z2=4-2t

Gia sir ABcat (P)tai T(3t;t;4-2t). Do T e (P):2x+y+22—1=0:t=_—37.
Khi d6

(7202 ) 7A( 7. L2 TA——N_ 781012, 75 - 1014
3'3 3’3 3' 3 3

Tacd TC2=TATB = 9%:0 TC = 143‘,/_

45

biém Cthudc mat phang (P)va cach diém T ¢b dinh mot khoang ——— !

14(

Vay C ludn thudc mot duong tron cb dinh ban kinh r= ==
Céch 2:

d
Taco A UAP)) 7. e iz,

Gid st ABcit (P)tai T.Suyra AnamgittaBva T (vi A Bcung phiaso véi (P)).
Khi d6 ta co

714
TB-TA=414 TA:T 980 1445
7 = =TC’=TATB=—=TC="S
TA=—TB 10414 9 3

(HSG Bic Ninh) Trong khong gian v&i hé truc toa do Oxyz, cho mat cau (S):
, -2 ] ,

x> +y* +2° —2x+22+1=0 va dudng thing d :%zyTzil. Hai mat phang (P), (P") chira

d va tiép xdc véi (S) tai T, T'. Timtoa do trung diém H cua TT'.
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6 36 6 3 6 6 3 6 6 36

Léi giai

Mt cau (S) tdm 1(1;0;-1), ban kinh R =\/12 +0° +(-D)?*~1=1.
Goi K la hinh chiéu vudng goc cua | Ién d.
K ed nén tacé thé gia sir K (t;2 +t;-t)

IK=(t-L2+t;—t+1), q=(l;l; —1) 1a mdt vécto chi phuong cua duong thang d
IK Ld < IKu, =0t-1+2+t+t-1=0 &t =0.= K(0;2,0)
AITK vubngtai T c6 TH 1a duc‘yng cao nén IT? = IH.IK .

o IH = IK =6) = TH = 21K . Gia sit H (x: y: 2
ﬁ( 6)=1H =K. GiasirH (x;y:2)
1 5
X-1=—.(-1 X=—
6D 6
1 1 51 -5
&Sy-0==2 ©y== Vay H|==;—
Y7775 =3 VY (63 6]
z+1:£.1 z:_—5
6 6

Cau24: (Ham Réng ) Trong khéng gian véi hé truc toa d6 Oxyz, cho mat cau
(S):x*+y?+z° +2x—4y—-6z+m-3=0. Timso thuc m dé (B):2x—y+2z-8=0 cit (S)
theo mét dudng tron c6 chu vi bang 8x .
Am=-4. B.m=-1 C.m=-2. D. m=-3.
Loi giai
Chon D
+ Mt cau (S)co: Tam | (-12;3), bankinh R=+v17-m.
|-2-2+6-8
N
+ (B)N(S)=d(;(B))<ReVIT-m>2 & m<13(*)
+ Mat khac, () (S)=C(H,r) c6 chuvibing 8z nén r=
hay VR*—d? =4 < J13-m =4 < m=-3 thoa méan (*).

Vay m=-3.

+ Khoang cach d (1;(B)) =

4.
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Céau 25:

Céau 26:

(Pé thi HK2 Lép 12-Chuyén Nguyén Du- ik Lik)Trong khdng gian Oxyz, cho mat phang
(P):(L1+m)x + (1-m)y — (1+3m)z — (2-8m)=0va diém A (- 4;—2;7). Khi m thay déi,
biét tap hop hinh chiéu cua A trén mat phang (P) 1a mot duong tron, duong kinh cua duong
tron dé bang

A. 35 . B. 74/3. C. 3J7. D. 53 .
Loi giai
Chon D
A
A
K H
P

Goi A 1a dudng thang cb dinh nam trong mat phang (P).
Taco m(x—y—3z +8) + (x+y—z—2)=0 nén phuong trinh A thoa man hé sau:

X=2t-3
X-y-3z+8=0 ) .
.Chon z =t suyra A c6 phuong trinh § y=—-t+5.
X+y—2z-2=0 Lt

Goi K la hinh chiéu cua A trén A.

KeA=K(2t-3; -t+5;t) = AK = (2t+1; —t+7;t-7).

AK.U,=0=2(2t +1) + (-1) (=t +7) +t - 7= 0=t =2 = K(1;3;2).

Goi H la hinh chiéu ciia A trén mat phang (P). Taco A L (AHK) ma A c6 dinh, diém A ¢6
dinh nén mat phang (AHK ) cé dinh.

Khi m thay déita luon c6 AHK 1a mt géc vudng. Do AK cé dinh nén diém H Iuén nim trén

dudng tron duong kinh AK = 54/3.
(KY-NANG-GIAI-TOAN-HUONG-PEN-THPT-QG) Trong khéng gian véi hé toa do Oxyz

iy s 2 ) . B X-2 'y z X y-1 z-2
, biet (P) la mat ph ich déu hai duwong thang d,: ——==-=—va d, ! = =—-=——.
ét (P) dt phang cach deu hai dudng thang d,:—==-=- 5= T
Diém nao sau ddy thudc mt phang (P)
A. M(l;l;oj. B. N(l;—l;o). C.P —3;0;1 . D.Q 1;0;—1 .
2 2 2 2

Loi giai
Chon B
d; c6 véc to chi phuong U=(-1;1;1)va di qua diém A(2;0;0).
d, c6 véc to chi phuong v =(2;-1;-1) va di qua diém B(0;1;2).
Ta co: [6,0]:(0;1;—1), AB=(-2;1;2), [ﬁ,\?].ﬁz—lio —=d, va d, chéo nhau = cé duy

nhat mot mat phang (P) song song va cach déu d,,d,.
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q 1 \ . ,
(P) di qua trung diém | (1;;1] ctia doan AB va nhan [u,v] —(0;1;-1) 1am véc to phap tuyén,

vay (P):2y—-2z+1=0, chicé diém N (P)

(] Bai toan tong quat: Trong khéng gian vai hé toa @ Oxyz , cho hai duong thang chéo nhau

d, va d,. Viét phuong trinh mét phang (P) cach déu hai dudng thang d,, d, .

Phwong phap gidi

- Goi U,V lan luot 1a céc véc to chi phuong cua d, va d,, ldy Aed,,Bed,.

- (P) la mat phing di qua | 1a trung diém cua AB va c6 véc to phap tuyén n= k[ﬁ;\?] Vi

k=0. ) . , .
Cau 27: (Chuyén Bac Giang) Trong khdng gian vai hé toa d6 Oxyz viét phuong trinh mat phang tiép

xic véi mat cau (x—1)"+y?+(z+2)° =6 dong thoi song song Vvoi hai duong thing

X-2 y-1 z X y+2 z2-2
d —="—"=—,d,:—= =—.
3 -1 -1 1 1 -1
X—y+2z-3=0 X+Yy+2z-3=0
A. . B. . C. Xx+y+2z2+9=0. D. x-y+2z+9=0.
X-y+2z+9=0 X+Yy+2z+9=0
Loi giai
Chon B

Goi (P) la m3t phang cn tim c6 vecto phép tuyén 1a n.
Puong thang d,, d, c6 vecto chi phuong lan luot Ia u, =(3;-1;-1) va u, =(1;1;-1).
Mt cau (S):(x-1)° +y?+(z+2)° =6 cothm 1 (1;0;-2), ban kinh R=+/6..
0 {EE;ZZZ :{;i% Suy ra n cung phuong voi [ut,@]
Cé [ut@] =(2;2;4), nén chon n=(1;1;2).
Khi d6 phuong trinh tong quat cua mét phang (P) c6 dang: x+y+2z+d =0.

1+0+2.(-2)+d
R <:>‘ +0+2.(-2)+ ‘:\/6
VI 417 4 22

Mat phang (P) tiép xtic voi mat cau (S) < d(1,(P))

d=9

d=-3
Vay ¢6 hai mat phang théaméndé la (R): x+y+2z-3=0 va (P,): x+y+2z+9=0.

Cau 28: (Gang Thép Thai Nguyén) Trong khéng gian voi hé truc toa do6 Oxyz, cho 2 diém
M (1;2;3), A(2;4;4) va hai mat phang (P):x+y-2z+1=0, (Q):x-2y-z+4=0. Viét
phuong trinh duong thang A di qua M, cat (P), (Q) lan luot tai B,C sao cho tam giac ABC
cantai A vanhan AM lam duong trung tuyén.

x-1 y-2 z-3

<:>|d—3|:6<:{

x-1 y-2 z7-3

A. B.

1 -1 -1 2 -1 1
C. x—1:y—2:z—3. D x—1:y—2:z—3.
-1 -1 1 -1 -1 1
Loi giai
Chon C
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Céau 29:

Céau 30:

biém B thuoc mat (P) nén B(2c-b-Lbic) vi M(1;23) la trung diém BC nén
C(3-2c+b;4-b;6—c). Do C thuoc mat (Q) nén 3c-c-7=0<c=3p-7. Khi do
B(5b—15;b;3b—7), C(-5b+17;4—b;13—3b). BC(-10b+32;—2b+4;—6b+20). ABC can
tai A nén BC.AM =0« 20b-60=0<>b=3= B(0;3;2). Duong thing A di quaM (L2;3) va
-1 y-2 z-3
T 1

(Lé Quy Pén bién Bién Lan 3) Trong khong gian Oxyz, cho hai diém A(L;2;-1),B(3;0;3).
Bict mat phang (P) di qua diém A vacach B mét khoang 16n nhét. Phuong trinh mat phang
(P) la:

B(0;3;2) c6 phuong trinh la X

A. X—2y+22+5=0, B. Xx—y+2z+3=0.
C. 2x-2y+4z+3=0, D. 2x—-y+2z=0.
Loi giai
Chon B
B

[/

Taco AB=(2;-2;4)= AB=26.

Goi H Ia hinh chiéu vudng goc cua B trén mat phang (P).

Taco d(B,(P))=BH <BA=26= maxd(B,(P))=2v6, dat dugc khi H = A.

Khi d6 mat phing (P)diqua A vanhan AB =(2;-2;4) Ia vécto phap tuyén.

Suy ra phuong trinh mt phiang (P) 1a 2(x-1)-2(y-2)+4(z+1)=0< x-y+2z+3=0.
(THANG LONG HN LAN 2 NAM 2019) Trong khong gian Oxyz, cho mit phang
(P):x+y—z-4=0 va diém A(2-13). Goi A la duong thang di qua A va song song Véi

(P), biét A ¢6 mot vecto chi phuong 13 u = (a;b;c), dong thoi A ddng phang va khong song

song vai Oz. Tinh a,

c
A2 s B.2__2. ca_ 1 p.a_t
c c c 2 c 2
Loi giai
Chon A

Taco A(2-13)eA, A(2-1;3) ¢0z. Ma A ddng phang va khong song song véi Oz nén A
cat Oz tai mot diém. Goi M (0;0;7;) 1a giao diém cia A va Oz.

Khi d6 A ¢6 mot vecto chi phuwong la m(—Z;l; z, —3) .

(P):x+y-2-4=0suyra (P) c vecto phap tuyén la n =(L1L-1).

Vi All(P) nén AM.n, =0 <(-2).1+1.1+(2,~3).(-1)=0 = z,=2.

File Word lién hé: 0978064165 - Email: dangvietdong.bacgiang.vn@gmail.com Trang 17
Facebook: https://www.facebook.com/dongpay




ST&BS: Th.S Dang Viét Dong Truwong THPT Nho Quan A Hinh hgc Oxyz Nang Cao

Suyra AM =(-2;1;-1). u=(a;b;c) cling 1a mot vecto chi phuong cia A nén ta co:
a b c a

22t s8
-2 1 -1 c
vay 222,
c
Cau31l: (Chuyén Hung Yén Lan 3) Trong khdng gian véi hé toa d6 Oxyz, cho mit phang
(P):x+y+z-3=0 vaduong thang d %:yTJrlzz;lz.Duc‘yng thang d' doi xirng véi d qua
mét phang (P) c6 phuong trinh la
A x+1:y+1:z+1. B x—lzy—lzz—ll
1 -2 7 1 2 7
x-1 y-1 z-1 D x+1 y+1 z+1
-1 -2 71 12 T
Loi giai
d
A /
\ \\
P\
B\,
X=t
Phuong trinh tham s6 ciia d 1<y =-1+2t (teR).
z2=2-t
Gia sir A 1a giao diém cua d va (P)= toa dd cua A la nghiém hé phuong trinh:
Xx=t
=-1+2t
y = A(L11).
z2=2-t
X+y+z2-3=0

Lay diém B(0;-12)ed, Goi H Ila hinh chiéu cia B trén (P).
X=t'

Duong thang A chra BH vudng goc véi (P) c6 phuong trinh A:yy=-1+1t" (t'eR).
z2=2+t'
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Céau 32:

Céau 33:

Xx=t'
., R R e A . y=-1+t"
Khido H=AN(P) = Toadd H langhiém cua hé¢ phuong trinh ot
z=2+
X+y+z-3=0
333
. . ‘. ) — (1 2.7
Goi B’ la diém doi xung véi B qua (P)= B’ ﬂ;1;E = AB’:(—;——;—].
333 3 3

Duong thang d' doi ximg véi d qua mét phang (P) diqua 2 diém A, B’ ¢6 véc to chi

phuong U=(L -2 7) = d' c6 phuong trinh la X2 =Y=1_271

-2 7
(Pé thi HK2 Lép 12-Chuyén Nguyén Du- Pik Lik) Trong khong gian Oxyz , cho cac duong
X=1+t x=0
thang (d,):qy=0 ;(d,)y=4-2t". Biét mat
z=-5+t z=5+3t

cau (x—a)’ +(y—b)’ +(z—c)’ = R? nhan doan vudng goc chung caa (d,) va (d,) lam
duong kinh. Gia tri a+2b+¢ bang
A 6. B.8. c.7. D.5.
Loi giai
Chon B
Goi MN 1a doan vudng géc chung cia (d,) va (d,), M e(d,); N e(d,).

Khidé M (1+t;0;-5+t), N(0;4—2t35+3t") va MN L (d,),MN 1 (d,).

Xx=1+t
Duong thang (d,):qy=0 06 mot vecto chi phuong 1a u, =(1;0;1), dwong thing
Z=-5+t
x=0
(d,):qy=4—-2t" ¢c6 mdt vecto chi phuong a @ =(0;-2;3).
z=5+3t

MN =(-t-1;4-2t;~t+3t'+10).

MN.u, =0 (-2t+3t'=-9 t=3
.. S =
MN.u, =0 =3t +13t' =-22

Suyra M(4;0;-2), N(0;6;2).

Mat cau (x—a)’ +(y —b)" +(z—c)’ = R? ¢6 dwong kinh MN suy ra tam 1(2;3;0) la trung
diémcua MN.Suyra a=2;b=3c=0=a+2b+c=8.

(THPT LE QUY PON QUANG NGAI) Trong khéng gian Oxyz, cho hai diém A(1;2;3),
B(-1;2;1) va mat phang (P):x+y+z=0. Goi M la giao diém ciia dudng thang AB va mat

MN L(d,),MN L(d,)suyra {

, . AM
hing (P). Tinh ti sO —.
phang (P) BM

Al B. 2. C.3. D. 4.
Loi giai
Chon C
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Céau 34:

Céau 35:

X=1+t
Cach 1: Tacé ﬁ:(—z;o;—z):AB: y=2 (teR)
z=3+t
M e AB= M (1+1;2;3+t)
Me(P)=1+t+2+3+t=0t=-3.

A Wy AM 32
Vay M(—2,2,0):>—BM ——,_2 =3
AM _d(A,(P))_ |1+2+3| ~

Cach 2: Do ABN(P)=M = - =
- 0 ABA(P) ~ BM d(B.(P)) [-1+2+1

A\/; A \ 2 x-1 y_2 z-2
(Lwong Thé Vinh Lan 3) Cho duong thang d: T
ban kinh cia mat cau c6 tm | nam trén d, di qua A va tiép xlc véi mat phang
(P):x-2y+2z+1=0.
A R=2. B.R=4. C.R=1. D.R=3.
Lo giai

va diem A(1;2;1). Tim

Chon D
Tam | namtrén d nén I (1+t;2-2t;2+t).

Mat cau di qua A va tiep xdc v6i mat phang (P) nén Al'=d(I;(P))=R.
r+t-d+at+442t4)
1+(-2)" +2°

Al =d(1;(P)) & t? + 48 +(t+1)’

& 6t2+2t+1=w@9(6t2+2t+1):(7t+2)2.

ot’-2t+1=0t=1=1(2;0;3).
Vay ban kinh mat cau R = Al =3.

(Ping Thanh Nam D& 6) Trong khang gian Oxyz, cho hai duong thing d, : X~ 4_Y _11 _Z +25
va d2 : X;z — y_+3 — E .

1 3 1
Viét phuong trinh mat cau (S) c6 ban kinh nho nhat va tiép xic vai ca hai duong thang dé cho.
A (S):i(x—2)+(y-1)7>+(z+1)*=24. B. (S):(x+2)*+(y+1)*+(z-1)*=24.
C.(S):(x=22+(y-1*+(z+1)*=6. D. (S):(x+2)*+(y+1)?*+(z-1)°=6.

Loi giai

Chon C

Mat cau tiép xiic dOng thoi hai duong thang va ¢6 ban kinh nho nhét chinh 18 mat cau ¢6 duong
kinh la doan vuong géc chung cua hai duong thang.

. |A(4+3a;1-a;-5-2a) d,
o { B(2+b;~3+3b:b) ed,
Taco AB=(b—3a—2;3b+a—4;b+2a+5) va
{ﬁ.ujzo - {3(b—3a—2)—1(3b+a—4)—2(b+2a+5) =0 {a:—l

ﬁ_ﬁzzo 1(b-3a-2)+3(Bb+a-4)+1(b+2a+5)=0 b=1

14 chan doan vudng goc chung cia hai dudng thang.
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Céau 36:

Céau 37:

2 2 2
Khido A(L2-3),B(3,0:1) = (2L -1),R =% = —“2+22+4 = /6.
Vay: (S): (x=2)*+(y-1)*+(z+1)?* =6.
x-1 y-2 z-3
2 1
va mat phing («): x+y—z-2=0. Dudng thang ndm trong mat phang («), ddng thai vudng

(Pang Thanh Nam Dé 15) Trong khéng gian Oxyz, cho duong thang d :

goc va cat duong thang d c6 phuong trinh 1a

X=5 y-2 7-5 X+2 y+4 z+4

A A, B. A, .
3 -2 1 -3 2 -1
1 -2 3 3 -2 1
Loi giai
Chon A
d
(44
X=1+t
Phuong trinh tham s6 cua duong thang d & {y=2+2t.
z2=3+t

Puong thing d ¢ vecto chi phuong 1a u, = (1,2;1).
M3t phang (a) ¢6 vecto phap tuyén la n= (1;1;—1).
Goi | 1a giao diém ciia dwong thang d va mat phang (o).
Taco: | ed =1 (1+t;2+2t;3+t).
Mat khac | €(a) ©1+t+2+2t-3-t-2=0t=1=1(2;4;4).
Vi dudng thang can tim A ndm trong mat phang (c), ddng thai vudng goc va cat dudng thing
d nén A di qua diém | (2;4;4) va ¢6 vecto chi phuong U, :[H,E] =(3;-2;1).
X—2 _ y—-4 _Z -4
2 1
Déi chiéu dap 4n ta thiy duong thing A, ciia ddp 4n A c6 vtep (3;-2;1), va khi thay toa do
1(2;4;4) vao phuong trinh A, thi thoa man.
(Thuan-Thanh-Bac-Ninh) Trong khong gian toa do Oxyz ,cho diém A(0;0;-2) va duong

Phuong trinh chinh tic cua A:

2 -2 Z+3 N A ua . . . 4R
= y = .Phuong trinh mat cau tdm A, cat Atai hai diém

J N . X+
thang A co6 phuong trinh la >

B va C sao cho BC=8 la
2

A. (x+2)" +(y-3)" +(z+1)" =16. B. X2 +y?+(2+2) =25.
C. (x+2)" +y*+2° =25, D. x*+y?+(z+2)" =16.
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Loi giai
Chon B

+Goi (S) 1a mat cau tam A(0;0;-2) va c6 ban kinh R.
+ Puong thing A di qua M (—2;2;3) c6 véc to chi phwong u =(2;3;2).
+Goi la H trung diém BC = AH 1 BC.

, MAU|  [MA=(2-21) ..
+Ta co: AH:d(A‘A):‘[ i ] AV - (%) ):[MAu]z(—n—z;lo).
o JE7) +(-2) +10° .

J22 432422
+B4n kinh mit cdu (S) 1&: R= AB =V AH? + HB? = /3°+4? =5.

Vay phuong trinh mat cau (S) la: x> +y? +(z+ 2)2 =25.
Cau38: (Ping Thanh Nam ~Pé 15) Trong khong gian Oxyz, cho mat cau
. , -2 y z-1 X
S):(x+1)’ +(y-1)°+(z+2) =3 va hai duong than d:X—:—:—,A:— =
(8):(0+1 +(y 1)+ (22)° =3 vt hai duimg thing 0: X2 =Y 271 XY 2
Phuong trinh nao dudi day la phuong trinh mat phang cat mat cau (S) theo giao tuyén la mot
dudng tron (C) co ban kinh bing 1 va song song véi d va A.
A y+z+3=0. B. x+y+1=0. C. x+z-1=0. D. x+z+1=0.
Lo gii
Chon D
Goi (o) la mat phang can tim.
Mt ciu (S) c6 tam 1(=1;1;—2) va ban kinh R =+/3,
Puong thang d va A c6 vecto chi phuong lan luot 1 u, =(1;2;-1) va u, =(1;1;-1).
’ D 2
Khoang cach tir I dén mat phang (a): d(1,(a))= (J§) —12 =42,
Vi (o) song song véi d va A nén (@) c6 vecto phap tuyén ﬁ:[i, E] =(1;,0;2).

Suy ra phuong trinh mat phang (a) c6 dang: X+z+d =0.
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. _ [-1-2+d| o d-3=2 d=5
Taco.d(l,(a))—\/E@—\/E =2old-3=2& DS

Vay phuong trinh mat phang (a) la: X+z+5=0 hoiac x+z+1=0.

Cau39: (KINH MON Il LAN 3 NAM 2019) Trong khong gian véi hé toa do Oxyz, cho mit phang
(P):x+y-2-3=0 vahaidiém M(LL1), N(-3;-3,-3). Mat cdu (S) diqua M, N vatiép
xdc v6i mat phang (P) tai diém Q. Biét rang Q Iudn thuoc mot duong tron ¢b dinh. Tim ban
kinh cta duong tron do.

2411

A R=——. B. R=6. C.R=

2./33

D.R=4.

3 = 3
Léi giai

Chon B

Tirtoa do cac diem M va N suy ra phuong trinh duong thang MN 1a: x =y =z.

Goi A=MN A (P), toadd A Ia nghigm hé phuong trinh {iti’/‘_zz_?’zoe x=y=2=3.

Suyra A(3;3,3).

Cac diém M, N, Q cung thuoc mot duong tron néntacd AM.AN = AQZ.

Véi AM =243, AN =643 thi AQ?=36< AQ=6.

Vay diém Q ludn thusc mot dudng tron cb dinh co tam A(3;3;3) va ban kinh R=6.

X+1 y-2 z-
-2

tam 1(1;2;~1) cat d tai cic diém A, B sao cho AB=24/3.

A (x=1) +(y-2)" +(z+1)" = 25. B. (x=1)° +(y—2)" +(z+1)" = 4.

C. (x=2)"+(y-2)" +(z+1) =9. D. (x=1)"+(y-2)° +(z+1)° =16.
Loi giai

Cau 40: (Lwong Thé Vinh Lan 3) Cho duong thang d : 2 . Viét phuong trinh mat cau

Chon D
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Cau 41:

Puong thing d di qua diém M (~1;2;2) va c6 vecto chi phuong U =(3;-2;2).
M =(-2:0;3)=[ IM U | =(6:13;4). Goi H la trung diém AB = IH L AB.

‘[Wﬂ‘ J36+169+16
\a\ T Jot4+4 =13,

Khoang cach tir tdm | dén duong thang d 1a: IH =

Suy ra ban kinh R = |H2+(%j2 =\13+3=4.
Phuong trinh mat cau tam 1(1;2;-1) vacé bankinh R =4 la (X—l)2 +(y—2)2 +(z +1)2 =16.
(THPT PO LUONG 3 LAN 2) Trong khong gian véi hé truc toa dd Oxyz , cho diém M (2;1;1)
, mat phang (a):x+y+z-4=0 va mat cau(S):(x—3)"+(y-3) +(z—-4)° =16. Phuong
trinh duong thang A di qua M va ndm trong () cit mét cau (S) theo mot doan thang c6 do
dai nho nhat. Puong thing A di qua diém nao trong cac diém sau day?
A. (4;-3;3). B. (4;-3;-3). C. (4;3;3). D. (-4;-3;-3).

Loi giai
Chon A
Mt cau (S) c6 tam 1(3;3;4), mat phing (a) c6 vectophap tuyén n=(1;1;1),MI =(1;2;3).
Goi H la hinh chiéu vudng géc cua | 1én A.Khidé d(1,A)=1H <IM.

Dé A cat mat cau (S) theo mot doan thing c6 do dai nho nhat
< d(1,A)16nnhat khi A LIM .
Khidé A ¢6 vecto chi phuong 1a u = [H,W] =(1;,-2;1).
X=2+t
Phuong trinh dudng thang A la: {y =1-2t.
z=1+t

Do d6 duong thang di qua diém c6 toa d (4;-3;3).

Cau 42: (Giira-Ki-2-Thuan-Thanh-3-Bic-Ninh-2019) Trong khdng gian véi hé truc toa do Oxyz , cho
x=1-4t
diém A(-1;3;2) va duong thang d c6 phuong trinh {y=t . Mat phang (P) chua diém A
Z=2+t
va dudng thang d c6 phuong trinh nao dudi day?
A. 2x-y+2z+1=0. B.x+y-z=0.
C. -3x-2y-10z+23=0. D. 2x—-y+3z+4=0.
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Céau 43:

Céau 44:

Loi gidi
Chon C
Duong thang d di qua diém M (10;2) va cé vecto chi phuong U = (-4;11).
Taco: AM =(2;-3;0); [WU] =(-3;,-2;-10).

Mt phang (P) chtra diém A va duong thang d c6 vecto phap tuyén [AM,U]:(—?,; -2;-10).

Vay phuong trinh mat phang (P) 1a -3(x+1)-2(y-3)-10(z-2)=0

< -3x-2y-10z2+23=0.

(Gitra-Ki-2-Thuan-Thanh-3-Bac-Ninh-2019) Trong khdng gian véi hé truc toa ¢ Oxyz , cho
x=1-4t

diém A(-1;3;2) va duong thang d c6 phuong trinh {y=t . Mat phang (P) chua diém A
Z=2+t

va dudng thang d c6 phuong trinh nao dudi day?

A. 2x-y+2z+1=0. B. x+y-z=0.

C. -3x-2y-10z+23=0. D. 2x—-y+3z+4=0.

Loi giai

Chon C

Puong thang d di qua diém M (1,0;2) va co vecto chi phuong U =(-4;1;1).

Tacs: AM =(2,-3,0); [ AM 0 |=(-3,-2;-10).

Mt phang (P) chtra diém A va duong thing d c6 vecto phap tuyén [AM ,U] =(-3-2;-10).
Vay phuong trinh mat phang (P) 1a —3(x+1)-2(y-3)-10(z-2)=0
< -3x-2y-10z+23=0.

(HK1I-CHUYEN-NGUYEN<HUE-HA-NOI) Cho mét cau:
(S):x*+y*+2°+2x—-4y+6z+m=0. Tim m d (S) cat duong thang (A): X+l=%= 2_22
tai hai diém A, B sao cho tam giac IAB vudng (Voi | la tam mat cau).
A m=-1. B. m=10. C. m=-20. D. m=—g.

Loi giai

Mat cau (S)co tam 1(=12;-3), ban kinh R=+v14-m, (1). Diéu kign:14-m>0< m<14.
Puong thing (A) di qua diém M (=10;2), c6 vecto chi phuong
u=(-12-2),IM =(0;-2;5)
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‘[u |M]‘ JEs

Khoang cach tir tam | dén duong thang Ia d= =—3 = IH,véi H la

trung diém AB.
Vi tam giac IAB vubng cén, ta ¢ IBA = 45°. Trong tam giac vuéng IHB c6:

sin45° = IH i:>R= _d == 130, (2)
1B R sin45 3
Tu (1),(2)=>+14-m :—‘13?0<:>14—m=%<:> m=%4. Thoa man diéu kién
—4
Vay m=—
.y 9 1 2
Cau 45: (Chuyén Vinh Lan 3) Trong khong gian Oxyz, cho hai duong thang
Xx=-1-2t X=2+t'
d:dy=t ; d':qy=-1+2t" vamit phang (P):x+y+z+2=0. Duong thing vudng goc
z=-1+3 z=-2t'
véi mit phang (P) va cét c4 hai duong thang d,d’ c6 phuong trinh I
A x—3:y—1:z+2' B x—1:y—1:z—1.
1 1 1 1 -1 -4
C x+2:y+1:z—1. D. x+1:y—1:z—4.
1 1 1 2 2 2
Loi giai
Chon A

Mit phang (P) c6 vecto phap tuyén 1 fi = (411).

Goi A 1a dudng thang caintimva A=And, B=ANd’

Vi Aed, Bed' néngoi A(-1-2t;t; —1+3t) va B(2+t'; —1+2t; - 2t')

= AB =(t'+2t+3; 2t'—t—1; - 2t' -3t +1).

t'+2t+3 2'-t-1 -2t'-3t+1
1 11

Do AL (P) nén AB,fi cung phuong <

A—t'=—4 [t=-1 [A(L-1-4)
2= = = :

2t+4t'=2 " (t'=1  |B(3; L -2)
Dudng thang A di qua diém B va co vecto chi phuong fi=(L11) nén c6 phuong trinh
Xx-3 y-1 z+2

1 1 1
Cau 46: (SGD-Nam-Pinh-2019) Trong khong gian Oxyz, cho ba duong thang
X-3 y+1 z-2 x+1 vy z+4 X+3 y-2 2 . B
d,): = = (d,)i—=—=—— va (d,):——="——=—. Duong than
(1)2 1 —2(2)3 2 -1 (3)4 e o e
song song d,, cat d, va d, c6 phuong trinh 13
A x—3=y+1=z—2. B x—3:y+1:z—2.
4 1 6 - -4 1 —6
c.Xxtl_y _z2-4 p X-1_y_z+4
4 -1 6 4 -1 6
Loi giai
Chon B
File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 26

Facebook: https://www.facebook.com/dongpay



ST&BS: Th.S Dang Viét Dong Truwong THPT Nho Quan A Hinh hgc Oxyz Nang Cao

Cau 47:

- Goi d 1 dudng thang can tim

X=3+2a
- Phuong trinh tham s6 cta d, 1a (d,):qy=-1+a
7=2-2a
x=-1+3b
- Phuong trinh tham s6 cta d, 1a (d,):{ y=-2b
z=-4-Db

-Goi A=dnd, = A(3+2a;-1+a;2-2a); B=dnd, = B(-1+3b;-2b;-4-b)
= AB =(-4+3b-2a;-2b+1-a;-6-b+2a)
- Véc to chi phuong cua d, 1 u, = (4,-1,6)
- Vid song song véi d,néntacé AB cing phuong véi U,
-4+3b-2a -2b+l-a

—4+3b-2a -2b+l-a -6-b+2a 4 ~ ) a=0
= = = = 2=
4 -1 6 —2b+l-a -6-b+2a b=0
-1 6
. 1.9 . iR - X=3 y+1 -2
= A(3-12);B(-10,-4) = AB=(-41-6) = (d): =2 =T ==
(Chuyén Ha Long lan 2-2019) Trong khong gian voi hé truc Oxyz cho hai dudng thiang
L x+l_y+l_z+1 A,: x=1 iyl AL i dién tich mat cau c6 ban kinh nho
2 1 2 2 2
nhat, dong thoi tiép xUc véi ca hai dudng thang A, va A, .
4 1
A L, (dvdt). B. ——  (dvdt). c. X, (dvdt). D 2, (dvdt).
17 J17 J17 17
Léi gii
Chon D

Goi A;B 14 hai diém thuoc lan lugt A,vaA, sao cho AB la doan thang vudng goc chung giira 2
- R x s A N 7 7 AB - L , - -
duong. Goi M 1a trung diém AB. D¢ cO mat cau tam M ban kinh R =7tlép xuc vaéi hali

dudng thang A, va A, la mit cau c6 ban kinh bé nhat.
Ta c6 toa do theo tham sb cua A; B lan luot Ia:;
A2t -1t —1;2t —1) va B(2t, +1;2t, +L;t, +1) = AB(2t, — 2t +2;2t, —t, + 2;t, — 2t, + 2).
AB L u
Cou (2 1;2)vau (2 2;1) lan luot 1a 2 vecto chi phuong cia A,vaA,nén
AB L u
(2t, -2t +2).2+(2t, -, +2).1+(t,-2t, +2).2=0
(2t, -2t +2).2+(2t, - t, +2).2+(t, - 2t, +2).1=0"

10
t ==
8t,-9t +10=0 ! -7 3 -37.— -6 4 4
T AN PUU R YA Rl S MY Yo PR P S0
9t,-8t,+10=0 i _-10 17 17 17 17 17 17 17 17 17
217
_1 J(-6)? +42+42 \/_
2 2
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Dién tich mat cau cantinh 1a S = 47.R? = 4.x. ! - = j—:(dvdt).
Cau 48: (Sé Quang NamT) Trong khdng gian Oxyz, cho tam gidc déu ABC Véi A(6;3;5) va duong

x=1-t

thang BC ¢6 phuong trinh tham s6 {y =2+t. Goi A 1a dudng thing qua trong tdm G cta tam
z=2t

gidc ABC va vudng goc véi mat phang (ABC). Diém nao dui ddy thudc dudng thang A?

A. M (-1-12;3). B. N(3-21). C. P(0;-7;3). D. Q(-2;5).

Loi giai

Chon D
Goi M (1-t;2+t;2t)e BC 1a trung diém ctia canh BC.

AM =(-t-5;t-1,2t-5); us =(-112).

Vi tam giac ABC déu nén AM L BC va G e AM , suyra AM.Ug =0.
= t+5+t-1+4t-10=0 =t =1,suyra M (0;3;2); AM =(-6;0;—3).
Vi G Ia trong tdm tam giac nén

EZémﬂ(xe X Yo = YarZe —ZA)ZE(—G;O;%) =G(23;3)

Phuong trinh mp ABC ¢d mot vipt 1a n = [m;ﬁd ] =(3,15;,-6)=3(1,5;-2)
Phuong trinh dudng thing A di qua trong tdm G ctia tam giac ABC va vudng goc voi mit
phing (ABC) la X~2 ygs - 2_23.
Thir ting toa do diém vao ptdt A thi diém Q thoa man.
Cau 49: (Cum THPT Viing Tau) Trong khong gian Oxyz , cho haidiém A(L2;-1) va B(3;0;5). Diém
M (a;b;c) thudc mat phang (P):x—2y+2z-10=0 sao cho tam giac MAB cantai M va c6

dién tich bing 1132 . Tinh S=a+b+c.

A.S:Z. B_S:g, C.S=-1. Q.S:—l.
3 3 3
Loi giai
Chon D

Tamgidc MAB cantai M = MA=MB = M nam trén mat phang (Q) la mat phang trung
truc cua doan AB.
Mt phing (Q)di qua trung diém 1(2;1;,2) cua AB vanhan AB(2;-2;6) lam vec to phap
tuyén c6 phuong trinh Ia: (Q): X—y+3z-7=0.
Khidé M nam trén duong thang la giao tuyén cua hai mat phang (P) va mat phang (Q).
X—2y+2z-10=0 {x—y+32—7:0

=N .

toa d® M théa man hé ph trinh
= loa do (0] ¢ phuong tr {X_y+3z_7:0 y+Z+3=0

bat z=t=y=-3-t;x=4-4t
= M (4-4t-3-t;1).

AM (3-4t;-5-t;t+1)
AB(2;-2;6)
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Céau 50:

=| AM, AB | = (—4t—28;26t 16,10t +4).

Di¢n tich tam gidac MAB : S,z :%‘[mﬁ] — /108t2 —132t + 264 .

Tur gia thiét suy ra +198t% —132t + 264 =112 < 9t —6t +1=0 <>t = % :

Vi t:1 ta duoc diém M §;—E;Ej.
3 3 3
Vay8:§—9+1:—1.
3 3 3 3

(THPT PO LUONG 3 LAN 2) Trong khong gian véi hé truc toa dd Oxyz, cho hai diém
A(2;1;3), B(6;5;5). Goi (S) la mat cau duong kinh AB. Mat phang (P) vudng géc véi AB
tai H sao cho khoi non dinh A va day 1a hinh tron tdm H (giao ciia mit cau (S) va mat phang
(P)) cd thé tich I6n nhat, biét rang (P):2x+by+cz+d =0 véi b,c,d € Z. Tinh S=b+c-+d

A.S:18. B. S=-18. C. S=-12. D. S=24.
Loi giai
Chon B

A

|

5y

Céch 1.

Taco AB =(4;4;2). DPiém H thudc doan AB va khdng tring voi hai ddu mat nén ta gia sir
AH =tAB,(0<t<1).

Khi d6 toa do cuadiém H la H (2+4t;1+4t;3+2t) va AH =tAB =6t.

Tam ctia mat cau 1a trung diém cua AB c6 toa do 1(4;3;4), ban kinh R=1A=3.

Ban kinh duong tron day ciia non 1a r =vR? — IH? =‘/9—9(2t—1)2 =6Vt—t* .

Thé tich khdi nén:

1

3
V= ar’AH :%ﬂ.36.(t—t2).6t =36m2(2—2t)336ﬂ.(w] 32

=—7
3 3

Pang thuc xay ra khi va chi khi t=2-2t <t :é.
14 11 13

Khido H| ;=222 |,
(3 3 3]

Mit phang (P) qua H , nhan AB lam véc to phap tuyén c6 phuong trinh:
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2[X—%]+2[y 11]+[z 133] 0 2x+2y+127-21=0.

3
b=2
Do do: ic=1 =b+c+d=-18
d=-21
Cach 2

Taco AB=(4;4;2).

Goi | 1a trung diém AB = | (4;3;4).Ban kinh mit cau la R=1A=3.

Giastr IH =t. Xét diém H' d6i xang véi H qua | thi mat phang qua H,H ' cat mat cau véi
duong tron c6 cung ban kinh nén thé tich khdi nén s& 1on hon néu H namkhac phia A so véi
diém 1 . Khi d6 chiéu cao ciandn la AH =3+t (0<t<3).

Ban kinh mat nén 1a: r = vR? — IH2 =+/9—t2

Thé tich khéi nén 1a: v :%m?.h :%7{(9—t2)(3+t) :%(—ﬁ —3% +9:427).

Xéthamsd f(t)=—t*—3t*+9t+27

t=1
Co f'(t)=-3t"—-6t+9=0< .
() t=—3 (loai)
Bang bién thién
t 0 1 3
7@ + 0 )
32
27 0
=max f (t)=f (1)=32.Khido IH =1= AH =4
(0:3)
X=242t
Puong thang AB nhan 6(2;2;1) lam vecto chi phuwong nén c6 phwong trinh {y =1+2t
z=3+t
Suyra H (24 2t;1+2t;3+t).
(=4
. 2 2 2 ) 3
Ma IH = J(2t-2) +(2t=2)" +(t-1)° =1 9 ~18t+8=0 ;
t=2
3
SVeit=2o (0.1 1—):>AH 2. (loai).
3 3'3'3
DVolt—£:>H —41—E = AH =4,
3 3 3 3
C i ey 12 14 11 13
Khi do, mat phang (P) diqua H ? 3 3 va nhan vecto u(2 2 1) lam vecto phap tuyén nén

c6 phuong trinh la
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Céu 51:

Céau 52:

2(x—%j+2(y—%j+[z—%j:0<:> 2X+2y+2-21=0.

b=2
Do do: {¢c=1 —=b+c+d=-18..

d=-21
(Thuan Thanh 2 Bic Ninh) Trong khong gian Oxyz, cho mat phang (P):y—4=0.C6 bao
nhiéu duong thang d song song véi ba mét phang (xOy), (zOx), (P) dong thoi cach déu 3 mat

phing do.
A l. B. 2 C. 3. D. 4.
Chon B
,o.;;l}
a
A ,/"/ / a p g
/ | / E /
P L il g
| II
- [ ) A S
Y4 | T , g
o\ L Y

Vi (P)//(xOz) nén dudng thang d s& nim trén mét phang cach déu 2 mat phang (P);(x0z).
Do d6 d thudc mat phang (Q):y-2=0.
Ma mat phang (xOy) vudng goc véi hai mét phang (P);(x0z). Do dé c6 2 dudng thang d
thoa man dé bai.
(Cum THPT Viing Tau) Trong khéng gian Oxyz, cho diém M (2;-3;4), mat phang
(P):x—2y+z-12=0 vamatcau (S) cotam 1(12;3), ban kinh R =5. Phuong trinh nao dudi
day la phuong trinh duong thang di qua M , nimtrong (P) va cét (S) theo day cung dai nhat?
X=2+t X=2+3t X=1+3t X=3+t
A Jy=-3+2t. B.qy=-3-0t. C.iy=1-2t. D. sy=-2+t.
2=4+3t z2=4+3t z=1+5t Z=5+t
Loi giai
Chon D
Thay toa do M (2;-3;4) vao phuong trinh ciia (P), dé thay M e (P).
Taco d(.,(p)) =—|1 4353 12|
la mot duong tron. Vay dudng thang di qua qua M , ndm trong (P) va cét (S) theo day cung
dai nhat khi va chi khi duong thang d6 qua tam H cia duong tron giao tuyén.

=26 <5, do d6 mat phang (P) cat mat cau (S) theo giao tuyén
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X=1+t
Puong thing IH di qua 1(1,2,3) nhan VTPT cia (P) n(L-2:1) lam VTCP: {y=2-2t.
z=3+t
X=1+t t=2
Do vaytacs H = IH ~(P) néntacs he: {0~ 2 = =172 hay H(3-25).
z=3+t y=-2
X-2y+2-12=0 zZ=5
X=3+t
Vay duong thang can tim qua H (3;-2;5) nhan MH (4,1;1) 1am vtcp ¢6 dang <y =-2+t.
Z=5+t

Cau53: (SO GD & DT CA MAU) Trong khong gian Oxyz, cho mit phing (P): x—2y+2z-3=0 va
mit cau (S): x*+y® +2° +2x-4y-2z+5=0. Xét hai diém M,N thay doi véi M (P) va
N e (S) sao cho vecto MN cung phuong véi vecto u= (1;0;1). Do dai doan MN 16n nhét bang

A 3. B. 3V2. C. 5V2. D. 2.
Loi giai
ChenB

(S) cotam 1(-1;2;1), ban kinh R=1.
Puong thaing MN nhan ﬁ=(1;0;1) lam VTCP, (P) nhan A, =(1,-2;2) lam VTPT.
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Céau 54:

an (G 7))~ 22— o 7))

Goi H 1a hinh chiéu vuong goc caa N [én (P).
Suy ra AMNH vuéng cintai H = MN = NH+/2.

Do d6 MN 16n nhit khi NH lén nhét.
Ma NH 16nnhat khi NH diqua tdm | cta (S), khidé NH =NI+IH=R+IH.

IH=d(1,(P))=2 nén NH_, =1+2=3. Vay MN,, =3J2.
(THPT ISCHOOL NHA TRANG) Trong khong gian Oxyz, cho diém E(l; 1; 1), mat cau
(S):x*+y?+2z° =4 vamatphang (P):x—3y+5z-3=0. Goi A 1a duong thang di qua E, nim

trong (P) vacat (S) tai hai diém A, B sao cho OAB 1a tam gidc déu. Phuong trinh cua A la

Xx=1+2t Xx=1+4t Xx=1+2t X=1+t
A Jy=1+t . B.<y=1+3t. Ciy=1-t . D.iy=1+t .
z=1+t z=1+t z=1-t z=1-2t
Loi giai
Chon C
0
s N w2

Goi U =(a;b;c) Iamot VTCP cua duong thing A (a2 +b%+c? >0).
HViAc(P)nénuln, = a-3p+5c=0 = a=3b-5¢ (1).
+) Mt cau (S) c6 tam O(0;0;0) vabankinh R =2.

Goi H la hinh chiéu vudng gdc caa O trén AB .

Ta c6 OAB la tam giac déu canh R nén OH =RT\/§ =3.

Hay khoang c4ch tir O dén duong thing A bing OH =+/3

& (a=b) +(b-c)' +(c-a)’ =3(a’+b*+c’) & (a+b+c)’ =0 <a+h+c=0 (2).

Thay (1) vao (2) ta dugc
3b-5c+b+c=0 ©@b=c =>a=-2c.
Chon ¢=-1, khid6 b=-1 va a=2. Ta dugc mét vecto chi phuong cia A 1a u=(2;-1;-1).
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Cau 55:

X=1+2t
Vay phuong trinh ctia duong thang A 1A {y =1—t .
z=1-t
(KINH MON HAI DUONG 2019) Trong khdng gian véi hé toa doOxyz,cho mat phang
(P):3x+4y+5z+1=0 va ba diém A(2;5,-3),B(-21;1),C(2,0;1). Tim diém D(a;b;c)(b>0)
la diém nam trén (P) sao cho c6 vo sé mat phang (Q) di qua hai diém C,D va thoa mén khoang
cach tir diém Adén mat phang (Q) gap 3 Ian khoang cach tir B dén (Q). Tinh T =abc.
A. 0. B. 16. C.12. D. -16.
Léi gii
Chon B R A
Trwong hop 1: A,B cung phia vai (Q):Goi M(x;y;z) thoa AM =3.BM
X—2=3(x+2) X = _4
Suyra: 1y-5=3(y-1) <<iy=-1 = M(-4;-13)
z+3=3(z-1) z=3
Puong thang MC qua C(2;0;1) va ¢ VTCP G:WC:(G;x—Z)
X=2+6t
Phuong trinh MC :<y =t
z=1-2t
Goi D(2+6t;t;1-2t) e MC.
De(P)=3(2+6t)+4t+5(1=2t)+1=0 <t=-1=D(-4-13) (loai)
Trwong hop 2: A,B khéc phia vai (Q) : Goi M(x;y;z) thoa AM =-3.BM
Xx-2=-3(x+2) (x=-1
Suyra: \y-5=-3(y~1) <y=2 = M(-12,0)
z+3=-3(z-1) z=0
Puong thang MC qua C(2;0;1) va c6 VTCP u=MC =(3-2:1)
X=2+3t
Phuong trinh MC :{y = -2t
z=1+t
Goi D(2+3t;-2t;1+t)e MC.
De(P)=3(2+3t)+4.(-2t)+5(1+t)+1=0 < t=-2= D(-4;4;-1) (thoa)

a=-4
Suyra: sb=4 —abc=16..
c=-1
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Cau 56:

Cau 57:

Cau 58:

(Chuyén Thai Binh Lan3) Trong khong gian hé toa do Oxyz, cho hai diém A(L11), B(2;2;1)
va mat phang (P):x+y+2z=0. Mat cau (S) thay doi qua A B va tiép xtc véi (P)tai H .
Biét H chay trén 1 dudng tron c6 dinh. Tim ban kinh cia duong tron do.

A. 32, B. 243. C. 3. D.?
Loi giai
Chon B
Xx=1+t
Co A(1;11),B(2;2;1) = Phuong trinh AB: {y =1+t
z=1

Goi K 1a giao diem cia AB va (P) = K(-1-11)

C6 Mit cau (S)tiép xtc vsi (P)tai H .

= HK latiép tuyén cua (S)

— KH2=KAKB =12 = KH = 2+/3 khéng ddi

— Biét H chay trén 1 duong tron ban kinh 2+/3 khéong ddi

(Nguyén Khuyén)Trong khong gian Oxyz cho dudng thing d ;Xl_l _y+l_z-m

1
cau (S):(x-1)" +(y-1)" +(z—-2)" =9.Puong thang d cat mat cau (S) tai hai diém phan biét
E,F sao cho do dai doan thang EF lén nhat khi m=m, . Hoi m, thuoc khoang ndo duéi day?

A (-1;1). B. 61) C. (—1;—%). D. (0;2).

Léi giai

va mat

Chon A

Puong thing d di qua M(1;—1;m) va c6 mot vicp i = (1;1;2).

Mat cau (S) c6tam 1(1;1;2) va ban kinh R=3. Goi K Ia hinh chiéu vudng goc cua I 1én
2

duong thang d thi K ciing 1a trung diém EF . Khi d6: 1K? + EZ =R?=9.Pé EF 16n nhat

o M] Vo 12

thi 1K nhé nhat. Ma IK=d(l,d)= nén IK nho nhat khi m=0.

1 6
(‘Nguyén Tat Thanh Yén Bai) Trong khong gian véi hé toa do Oxyz, cho duong thang
d: X?:%: le,mét phing (P):x+y—22+5=0 va A(L;—1;2). Duong thing A cit d va

(P) lan Iuot tai M va N sao cho A 1a trung diém caa doan thang MN . Mot vecto chi phuong
cua A la

A. 0=(4;5;-13). B. 0 =(2;3;2). C.u=(1;-1,2). D. 0=(-3;5;1).
Loi giai
Chon B
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A
d
M
A
P
P
. ) X=-1+2t
Ta c6 d:%:%:%: y=t  .Dodd M ed =M (-1+2;t;2+t).
z=2+t

Vi A(1;-1;2) 1a trung diém MN = N (3-2t;-2-t;2-t).

Mt khaic Ne(P)=3-2t-2-t-2(2-t)+5=0 ©t=2=>M(3;2;4) = AM =(2;3;2)la

Mot vecto chi phuong cua A.

Cau 59: ( Nguyén Tat Thanh Yén Bai) Trong khong gian véi hé toa d6 Oxyz, cho mat phing
(P):x-2y+2z-2=0 vadiém|(-1; 2; —1). Viét phuong trinh- mat cau (S) cotam | va cat

mdt phang (P) theo giao tuyén 1a duong tron ¢ ban kinh bang 5.

A. (S):(x+1)2+(y—2)2+(z+1)2 =25. B. (S):(x+1)2+(y—2)2+(z+1)

C.(S):(x=1)" +(y+2)" +(z-1)" =34, D. (S):(x+1) +(y—-2) +(z+1)
Loi giai

ChonD :

(P)

2

=34.

Goi M la diém nam trén duong tron giao tuyén cua (S) va (P). Taco IM = R. Ap dung cong

thirc tinh ban kinh mét cau trong trudng hop mit cau (S) giao véi mat phang (P) theo giao

tuyén 1 duong tron c6 ban kinh r 1a
IM?=R? =d? ) +1° (*)
_[F1-22+2(-1)-2 s
1 +(—2)2 +2°
Tir ()= R?=32+5° =34,
Vay phuong trinh mat cau (S) théa mén yéu cau dé bai la
(x+1)" +(y-2)" +(z+1)° = 34.

= IH.

Ta co: d(.;(p))
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Cau 60: (Cum THPT Viing Tau) Trong khong gian Oxyz , cho mat phang (P):x+y-z-1=0 va hai

duong thang A11X—_11=ll=§' 2:%:%:%’1. Biét rang d,,d, nim trong mat phing (P), cét

A, va cach A, mot khoang bang ? Goi u, =(a;b;1),u, = (Lc;d) lan luot 1a vecto chi phuong

cua d,,d,. Tinh S=a+b+c+d.

A S=0. B.s=2. C.s=4. D. s=1.
Léi gii
Chon A
Goi M la giao diém cua mit phang (P) va duong thang A, = M (0;0;-1)
N o2 . Jun,=0 [a+b-1=0 (1)
Do d,,d, nam trong mat phang (P)nén: { "
10, Na g mat pha g( ) {@.E:O:{C—d+l=0 (2)
\ x—1 z —
Tir A, _—1=_llzi:>uAl(—1;—1;1),N(1;0;0)
G, JMN) g 2-as %
d(dl’Al):H: —'A—' ‘:7: z| 21| 2 :7 (3)
‘[ Uy, \/(b+1) +(a+1) +(b-a)
U,u, |MN _
d(dz,Al):‘[A—l]-:ﬁz d+2c-1 _6 (4)

2 Jd+1) +(1-c) +(c+d) 2

Thay vao (3) \/ _ |3—3a|2 - =§ < |6-6a]=v36a’-36a+36 <>a=0=hb=1
(2-a)" +(a+1) +(1-2a)
Tur (2)=>d=c+1
Thay vao (4) :\/ - > . _ =§ < |6c|=+/36c? +36c+36 < c=-1=d =0
(c+2)" +(1-c) +(2c+1)
VéyS=a+Ab+c+’d=0. i
Cau 61: (KINHMON HAIDUONG 2019) Trong khong gian vai hé truc toa ddo Oxyz , cho dudng thang

d x-1_y-1

> T:il cat mat phang (P):x+2y+z-6=0 tai di€m M . Mat cau (S) c6 tam

I (a;b;c) véi a<0 thuge duong thang d va tiép xdc véi mat phang (P) taidiém A. Tim tong
T =a+b+c khi biét dién tich tam giac 1AM bing 3./3.

1

A T=-2. B'T:E' C.T=8. D. T=0.
Loi giai
Chon D
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x=1+2t

buong thang d:qy =1+t ,(teR) co vtcp by =(2;1;-1).
z=—t

Mit phang (P) c6 vtpt fi, =(1;2;1).

Khi d6: Goc gilta duong thang d va mat phing (P) Ia IMA

sin A= %ol _ |21+12 L] — IMA = 30°.
|ud||n| 22+ + \/ +22+12
TacH: IA=R= MA= :RJ§.
tan 30°

Ma S, =3\@<:>%IA.MA=3\/§<:>§R2=3\@<:>R=\/€.

Mat khac: | (1+2t;1+t;—t)ed va d(I,(P))=R
[1+2t+2(1+t)+(-t)-6
=
VI 427 412

‘=\/6<:>|3t—3|=6<:>|t—1|:2<:> t=3 =1(7:4,-3) (L)
t=—1 =1(-1;0;1)

—a=-1b=0,c=1.
Vay T =a+b+c=0.

Cau 62: (Nam Tién Hai Thai Binh Lanl) Trong khdng gian véi hé truc toa d6 Oxyz, cho diém
M (2;-1;2) vamit ciu (S):(x—1)" +y?+2°=9. Mt phing (P) di qua M cét (S) theo giao
tuyén 1a mot duong tron c6 ban kinh nhé nhat c6 phuong trinh la
A. X—-y+2z-5=0. B.X-y+2z-7=0. C.2x-y+z—-7=0. D. Xx+y+2z-5=0.

Loi giai

Chon B

Mit cau (S) cétam 1(10;0), bankinh R =3,

Gia sir dwong tron giao tuyén c6 tdm H, béan kinh r. Khidé H 1a hinh chiéu cua 1 trén (P)
Taco IM =(L-12)=1IM=+6.

Do r’=R*~IH?=R*~(IM* = MH?)=R* - IM? + MH? =3+ MH? > 3 (vi MH lu6n khong

am). Suy ra r nho nhat bang 3 khi va chi khiMH nho nhite M = H .
Khi dé (P) la mit phang qua M va vudng goc véi IM .

Phuong trinh mat phang (P)la 1.(x—2)-1.(y+1)+2.(z-2)=0hay x—y+2z-7=0

Cau 63: (Cau Gidy Ha Noi 2019 Lan 1) Trong khdng gian toa do Oxyz, cho diem A(2;4;2) va mit cau
x> +y?+(z +2)2 =1. Goi S 1 tap hop cac dudng thang trong khong gian di qua diém A cat
M4t cau tai hai diém phan biét B,C thoa man AB+AC =12. S phantrcua S la
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A. 3. B. 0. C. 1 D. 2.
Loi giai
Chon C

(Hinh vé minh hoa cho truong hop diém B nam giza A va C)
Tur gia thiét ta co mat cau tdm 1(0;0;-2), R =1. Tinh dug¢ Al =6>R, suy raA ndm ngoai
mit cau. Goi A 1a duong thang di qua A va cit mat cau tai hai diém B,C .
Xét mat phang (Al,A) cit mat cau theo giao tuyén 1a duong tron (C).
Ta ching minh AB.AC = Al Z_R%,
That vay, goi la diém D do6i xang véi C qua |, tacé DB L AC.

Tacé AB.AC = AB.AC =(AD + DB ).AC = AD.AC + DB.AC = AD.AC (1).
M3t khéc E.AT::(N+6).(N+E) =(N+ﬁ).(ﬁ—ﬁ) Al 1D = AI?—R? (2).
Tur (1) va (2) suyra AB.AC = Al*—R? =35(3).
AB+ AC =12 AB=5 [(AB=7
= \Y4 .
AB.AC =35 AC=7 |AC=5
Suy ra BC =|AC - AB|=2=2R.
Tutrénsuyra A diquatdm I, nhu vay c6 1 duong thang thoa man bai toan.
Cau 64: (CHUYEN NGUYEN DU PAK LAK LAN X NAM 2019) Trong khong gian Oxyz , cho mt
phang (P):2mx+(m? +1)y+(m*-1)z-10=0 vadiém A(2;11;-5). Biét rang khi m thay doi,
ton tai hai mat cau c6 dinh tiép xdc véi mat phang (P) va cung di qua A. Tong ban kinh cia 2
mét cau d6 bang:
A 1243, B. 122 . C. 103. D. 10V2.
Lo giai

Theo gia thiét va (3) ta co {

Chon B
Gia sir mat cau co dinh tiép xdc véi mat phang (P) ¢6 dang

(x—a)2+(y—b)2+(z—c)2 =R*Vv6i R>0.
Vi mit cau tiép xtc voi mat phang (P):2mx+(m* +1)y+(m*-1)z-10 =0 va di qua diém
A(2;11;-5)nén
(2-a)" +(11-b)" +(-5-c)" = R? (1)
4(1:(P)) = ‘2ma+(m2 +1)b+2(m2 —1)0—210‘ R (2
Jam? + (m? +1)" +(m? -1)
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Cau 65:

(2)e ‘mz(b+c)+2ma+b—c—10‘=\/§.R(m2 +1)

mz(b+c—\/§R)+2ma+b—c—10—\/§R=0
=
mz(b+c+\/§R)+2ma+b—c—10+\/§R:0

TH1: mz(b+c—ﬁR)+2ma+b—c—10—\ER:0

Vi véi moi m ton tai hai mat cau cb dinh tiép xtic véi mét phang (P) nén
b+c—+2R=0 a=0 a=0
2a=0 odb+c=+/2R o{c=-5 .
b-c-10-v2R=0 |b-c-10-b-c=0 |p=4/2R+5

Khidé (1) & 4+(6-v2R) =R? & R? ~12J2R+40=0.

Vay téng ban kinh ciia 2 mat ciu 1a 124/2 .

TH2: mZ(b+c+ﬁR)+2ma+b—c—10+\/§R=0

Vi véi moi m ton tai hai mat cau cb dinh tiép xtic véi mét phang (P) nén
b+c+v/2R=0 a=0 a=0
2a=0 odb+c=—/2R olc=-5
b-c-10+4/2R=0 |b-c-10-b-c=0" |h=5-/2R

Khi d6 (1)<:>4+(6+\/§R)2:R2<:>R2+12\/§R+4O:0<:>R:—lO\/EvR:—Z\/E (Vo i).

Vay téng ban kinh ciia 2 mat ciu 12 124/2 .

(HSG Bic Ninh) Trong khdng gian véi hé toa do Oxyz, cho ba diém M (6;0;0), N (0;6;0),
.0 .2 2,52 oy _

P(0’0’6). Hai mat cau c6 phuong trinh (S) X" +y 42" ~2x-2y +1=0 va

(S,):X*+y*+2°—8x+2y+2z+1=0 Ct nhau theo dudng tron (C). Hoi c6 bao nhigu mat cau

c6 tam thuoc mat phang chira (C) va tiép xtc véi ba duong thang MN, NP, PM .

Al B. 3. C. V6 sb. D. 4.
Loi giai

Chon C

[ Giasir mat cau (S) cotam 1 e(C) vatiép xtc véi ba duong thing MN, NP, PM .
Goi H- la hinh chiéu vudng géc cua | trén (MNP).

Ta co: (S) tiép xtc voi ba duong thang MN, NP, PM

= d(I,MN)=d(I,NP)=d(I,PM) < d(H,MN)=d(H,NP)=d(H,PM)

< H 1a tam dudng tron ndi tiép hoidc tam dudng tron bang tiép caa tam giac MNP .

1 (MNP) co6 phuong trinh la g+%+é:1 hay Xx+y+z-6=0.

1 (C)=(S,)n(S,) = Toadd cac diém thuoc trén (C) thoa mén h¢ phuong trinh:
2 2 2 oy _
X“+y +2°-2x-2y+1=0 —3x—2y—2=0.

X2+ Yy +2°-8x+2y+22+1=0
Do d6, phuong trinh chira mat phang chira (C) 1a (a):3x—2y-z=0.
1Vi13+1.(-2)+1.(-1)=0 = (MNP) L (). (1)
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Cau 66:

Cau 67:

S Tach: MN=NP=PM =642 = AMNP 43,
Goi G latrong tam tam giac MNP = G(2;2;2) va G la tam dudng tron ni tiép tam giac
MNP . Thay toa d¢ cua diém G vao phuong trinh mat phang (« ), ta cé: G e(a).
11 Goi A 1a duong thang vudng goc véi (MNP) tai G.
Vi {(MNP) 1(a)

Ge ((x)
Khido: VI ea=d(I,MN)=d(I,NP)=d(I,PM)=r
— Mat cau tdm | ban kinh r tiép xdc véi ba duong thang MN, NP, PM .
Vay ¢6 v8 sé mat cau co tam thugc mit phing chira (C) va tiép xdc véi ba duong thing
MN, MP, PM .

:>Ac(a).

X=-2
(Trung-Tam-Thanh-Twong-Nghé-An-Lan-2) Cho hai duong thang d:<{y =t (teR),
72=2+2t
X—3 y—l z-4 . 2 . P ;IA RS L
A: T 1 va mat phang (P):x+y-z+2=0.Goi d’, A’ lan luot la hinh chieu

cia d va A Ién mt phang (P). Goi M (a;b;c) 1a giao diém cua hai duong thang d’ va A’.
Biéu thic a+b.c bang
A 4. B.5. C. 3. D. 6.
Loi gidi
Chon B
Do d' la hinh chiéu cua d 18n mat phang (P) khidé d' 1a giao tuyén ciia mét phang (P) va mat

phang (o) chira d va vudng goc véi mat phang (P).

= Mot vec to phap tuyén ciia mat phang (e) I3 @ = [Eﬁ] =(-3;2,-1).

Phuong trinh mat phang (e) di qua A(-2;0;2) va c6 mot vec to phép tuyén % =(-3;2-1) la
3X-2y+z+4=0.

Do A’ la hinhchiéu ciia A Ién mat phang (P) khi dé A’ 1a giao tuyén cua mat phang (P) va
mét phang (B) chira A va vudng goc véi mét phing (P).

= Mot vec to phap tuyén ciia mat phing () Ia % = [Qnﬁ,] =(0;-2;-2).

Phuong trinh mét phang () di qua B(3;14) va cé mot vec to phap tuyen 6 =(0;-2;-2) la

y+2-5=0.
X+y—-z+2=0 x=-1
Toa do diém M la nghiém cia hé phuong trinh {3Xx—2y+z+4=0&1y=2 .
y+z-5=0 z=3

Vay M (-1,2;3) =>a+bc=-1+23=5.

(THPT SO 1 TU NGHIA LAN 2 NAM 2019) Trong khéng gian Oxyz, cho mat cau
(S):X*+y*+2°—2y+2z+1=0 va hai diém A(2;0;0), B(3;1;-1). Hai mat phang (P) va (P’)
chira duong thang AB , tiép xtc véi (S) tai T va T'. H(a;b;c) 1a trung diém doan TT'. Tinh
a+b+2c.
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Cau 68:

A. a+b+2c:g. B. a+b+2c:—g.
3 3
1 1
C. a+b+2c=—=. D. a+b+2c:E
Loi giai
Chon C
Puong thing AB di qua diém A(2,0,0) va c6 VTCP AB=(LL-1) c6 dang:
X=2+t
AB:{y= +t (teR).
2= -t
(S) cotam 1(0;1;—1) va ban kinh R=1.
IT LAB _ IK.AB=0
=(ITT")LAB. Goi K=(ITT")~ AB ' .
{IT’LAB () ot K=(ITT)n ‘D{KEAB

K(2+t;t;—t)e AB, IK=(2+t;t -1 —t+1), IK. AB=2+t+t—1+t-1=0=t=0o K=A.
Ta co, IA=w122+(—1)2+12=\/6, IALTT' va I;A;H thang hang. Mat khac, AIAT’ vuéng tai

IT’2 1
T' nén theo h¢ thirc lugng IH = =
N
Do ds, TH=H.TA_1Y6 | {1 L 1) H(z;ﬁ;_ﬁj_
A 6 3" 6’6 36" 6

Vay a+b+2c:—%.

(THPT Son Tay Ha Noi 2019) Trong khdng gian véi hé toa d6 Oxyz, cho mit cau
(S):(x=1)" +(y+1)° +(z-2)" =9 va diém M (1;3;-1). Biét ring céc tiép diém cua céc tiép
tuyén keé tr M t6i mat cau da cho ludn thuoc mot duong tron (C) c6 tam J(a;b;c). Tinh
2a+b+c.

A B. o0 c. 2 D. 22,
25 25 - 25 25
Loi giai
Chon C
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1(1;,-1;2 . X
Ta co: (S):{R( ’3 ’ ) Khid6 IM =5>R = M niam ngoai mat cau.
x=1
Tam J(a;b;c) nimtrén MI:<y=-1+4t(teR) nén J(1;-1+4t;2-3t) .
z2=2-3t

Xét tam gidc MHI vudng tai H co:

Ml =5;IH=3= MH =+VMI?-HI? =4.

1 _ 1 1 12

= + =Hl="—".
HIZ HMZ  HI? 5
MIMI = MH? = MJ =28
5
M(1;3;-1
Mgt khic, | (5 = MI = (-4 4t + (3-8t =22
J(1;-1+4t;2-31)
256
o (—4+4tY +(3-3t
( ) +(3-3t)" = >
<16-32t +16t> +9—18t +9t* = 256
369 t-— 3(1;;_;;2]
S50t +o =0 | 2O o .
25 41 139 -73
t:_ ‘] 11_1_
25 25" 25
- V6i J (1 i, 5) thi 1J ——< IM. (nhan).
- Vsi J(l 139, ﬁ] thi 13 = Y2997 S 1M (loai).
25 ' 25 5

Vay J 1E 23 nén: 2a+b+c:%.
2525 25

Cau 69: (Ping Thanh Nam Dé 2) Trong khdng gian Oxyz , cho hai mat cau (S,),(S,) c6 phuong trinh
lan Tuot 1 (S,): X+ y? + 22 =25/(S,) : X’ + y* + (z—1)* = 4. Mot dudng thang d vudng goc véi
vée to U = (L, ~1;0) tiép xtic véi mat cau (S,) va cit mit cdu (S,) theo mot doan thang c6 do dai

bang 8. Hoi véc to nio sau déy la véc to chi phuong cua d ?

A. ut:(l;l;@). B. u2 (11\/7) C. u::(l;l;O). D. u—4:(1;1;—\/§).

Loigiai
Chgn C 2 2 r 2 2
Hai mat cau (S1),(S2) ¢6 tam lan luot 1a 1a goc toa d6 O, diém 1(0;0;1) va ban kinh lan luot 1a
R =5R,=2.
Goi A la tiép diém ctia d va (Sz), taco IA=R2 =2,
Vid Cat theo mot doan thang c6 do dai bang 8 nén
d(0;d) = ,/ =/25-16 = 3.
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Céau 70:

ANt

VidLu=uq = (LX), taco:
Ol +IA>0A>d(0,d) »1+2>0A>3=0, 1, A thang hang.

7:%5:35:(0;0;3): A(0;0;3).
OA,U R
Do d6 d(o;d):‘[ ‘_"d}‘ :\/iﬁ =3 x=0=us =(110).
Ug X" +2

(GIUA-HK11-2019-NGHIA-HUNG-NAM-DINH) Trong khong gian véi hé toa d6 Oxyz, cho
hai mit phang song song ( P) :2X—Yy+2z-1=0, (Q) 2X—y+2z+5=0 va diém A(—L‘l;l)
nam trong khoang gitra hai mit phang nay. Goi (S) 1a mat cau di qua A va tiép xtc véi ca (P)
va (Q). Biét khi (S) thay ddi thi tam | ctia n6 ludn thuge dudmg tron (C) cb dinh. Dién tich

hinh tron gi¢i han boi (C) 1a

A 2% B. 7. c. o7 D %
3 9 9 9
Léi giai
Chen D

s-(y

Bén kinh mit cdu (S): R:d((P),(Q)):%. = =
2% + (1) + 22

Tam | cta mit cau (S) nam trén mit phang (R) cach déu (P) va (Q)
Phuong trinh mit phang (R) 12X—-y+22+2=0

Tam | cua mat cau (S) nam trén mat cau (S) cotam A bankinh R=1A=1
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2.(-1)-1+21+2 1
22 4(-1)" 422 3

Tam | cta mit cau (S) nam trén dudng tron (C) 14 giao ctia mit cau (S) va mit phang (R)

2
c6 tdm K vaban kinh r= Kl =V AI* - AK? = /12—(3 :¥

Dién tich hinh tron gi¢i han boi (C) la: 7r? = 8?” .

Goi K 1a hinh chiéu cia A trén (R) = AK =d(A,(R))=

Cau 71: (Piang Thanh Nam Pé 3) Trong khdng gian Oxyz, xét s6 thuc me (0;1) va hai mat phang
(a):2x—y+22+10=0 va (ﬂ):i+1i+§=1. Biét rang, khi m thay ddi c6 hai mat cAu ¢

m 1-m
dinh tiép xtic dong thoi véi ca hai mat phang («),(B). Tong ban kinh caa hai mat cau dé bang

A 6. B. 3. C.9 D.12.
Loi giai
ChonC

Taco (ﬁ’):%+1_ym+%—1:0<:>([3):(1—m)x+my+(m—m2)z—m+m2 =0.

Goi | (Xy; Yo 2Z,) 1atam, R la ban kinh mit cau tiép xac dong thoi véi ca hai mat phang

(e),(B). Khido: R=d(1,(a))=d(1.(8)).

d(I,(ﬁ)):‘(1—m)xo+my0+(m—m2)zo—m+m2‘ :‘(1—m)xo+myo+(m—m2)zo—m+m2
Ja-my?+m?+ (m-m?)? J(m*—m1)

_‘(1—m)x0+my0+(m—m2)zo—m+m2‘

- m?—m+1

(Mm—1)%, +my, +(m—m*)z, —m-+m’

Dat

m>—m+1 ijR=|k|

Ta can tim (X,; Yo;Z,) sao cho
@L-m)x, +my, +(m-m?)z, —m+m? =k(m* —m+1),vm
& (1=25) M + (=X + Yo + Zo —1)m+ X, = km® —km + k, vm

1=z, =k % =k | (k;ki1—k)
SX+Y+Z,-l=-keqy, =k =
R=[K
XO:k Zozl—k

2k —k+2(1—k)+10] [12—K|
= &
22+ (D)2 + 22 3
12—k =-3k k=-6 |1,(-6,-6;7),R =6
= = = .
12-k=3k  |k=3 [1,(33-2),R,=3
Tong ban kinh ctia hai mit cau bang 6+3=9.
Cau72: (SO GDPT KIEN GIANG 2019) Trong khong gian Oxyz, cho mat cau (S):
(x=1)%+(y+2)*+(z2-3)*=27. Goi («) la mit phang di qua hai diém A(0;0,—4), B(2;0;0)
va cit (S) theo giao tuyén 1a duong tron (C). Xét cac khdi non c6 dinh 1a tam cua (S) va day

Khido: R=d(l,(a))=d(1,(B)) < ||
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Cau 73:

la (C). Biét rang khi thé tich cua khdi non Ién nhat thi mat phang (cr) co6 phuong trinh dang
ax+by—z+d =0.Tinh P=a-b-d.
A P=-4, B. P=8. C. P=0. D. P=4.
Loi giai

Chon D
Mt cau (S) c6 tam 1(1,—2;3) va ban kinh R=343.

. ) ) a0+b0+4+d=0 d=-4
Vi (&) diqua 2 diem A(0;0;—4), B(2;0;0) néntaco {a.2+b.0—0+d 0 S {a: 5 -
Goi r, h lan luot 1a ban kinh day va chiéu cao caa khdi non. Khi @6 thé tich caa khdi non 1a

V =lm’2h.
3

Tacé h=d(l,(a)) =vR2 -1’ =/27-r? = Vzéﬂ'l’z\/27—l’2.

Pit t =427 12 = r? =27 -t%, didu kién: 0<t<3v3.
| 2

KhidoV =27(27-t°)t, (0<t<3/3).

t=3(n
Taco V'=1n(27—3t2)=0@ (n) .
3 t=-3(I)
Bang bién thién:
t |0 3 3.3
V' + 0 —
v / 7 \‘\
0 0

Thé tich khdi non Ién nhat khit=3=r°>=18=h=3.

Mat khde h=d (1, (o)~ B222=3+9 5 oy
a’+b*+1

{2224z>|—2b—5|=3m<:b2—4b+4=0©b:2'

Vay P=a-b-d=2-2+4=4. ‘
(HSG Bidc Ninh) Trong khéng gian véi hé toa d6 Oxyz, cho mat cau
(8):0x-1f +(y-2) +(2-3f == vi dwng thing d:X Y2 I

A(Xo; YoiZo) (%, >0) 1a diém ndm trén duong thang d sao cho tir A ké duoc 3 tiép tuyén dén

Goi

Mt cau (S) co cac tiép diem B,C, D sao cho ABCD la tu dién déu. Tinh gid trj cua biéu thuc

P=X+Y,+2,.

A. P=6. B. P=16. C.P=12. D. P=8.
Loi giai
Chon C
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Cau 74:

Goi | latam ciia mit cau = 1(12;3). Goi O l1a giao diém cua mat phang (BCD) va doan
Al . Khi dé O 1a tam dudng tron ngoai tiép tam giac BCD. (Vi theo gia thiét AB = AC = AD

va IB=1IC = ID:\/% nén Al vudng goc véi mat phang (BCD) tai O).

DétAI:x£x>\/fJ Tacd AB=+AlI*—IB? = x—? IB? IOIA:>IO—:1)’4

X

= 0B =+1B"-10° = (3){)2

— BD? = OB? + OD? — 20B.0D.c0s120° = 30B* = BD =+/30B = (E—ggfj
Do ABCD Ilattr dién déu nén AB=BD = xz—Ez 3 E—QJQ 2———14—%
3 3 9x 3x
x? _
< 3x* —56x%% +196 =0 < 3 = x=+/14. Goi toa do diém A(4+3t;4+2t;4+t).

x? =14
Suyra Al =V14 & \[(4+3t=1) +(4+2t-2) +(4+1-3) =14
t=0 A(4;4;4)
t=-2 A(-2;0;2)
Do X, >0 néndiem A c0toa dd A(4;4;4) = P=12.
(CUM TRUONG SOC SON ME LINH HA NOI) Trong khéng gian véi hé toa dd Oxyz , cho
ba diém P,Q,R lan luot di dong trén ba truc toa 46 Ox, Oy, Oz ( khéng tring véi goc toa do O
+ ! + !
OP? 0Q? OR?

< 1417 +28t+14=14<:>{

1 . , o . . -
) sao cho =35 Biét mat phang (PQR) ludn tiép xtc voi mat cau (S )co dinh.

1.3

Puong thang d thay d6i nhung luén di qua M £§;7;0] va cat (S)tai hai diém A, B phan

biét. Dién tich I6n nhat cua tam giac AOB la

A. 15, B. 5. C. J17. D. 7.
Loi giai
Chon D
Goi H la hinh chiéu vudng goc cua diém O trén mt phang (PQR).
5 2 1 1 1 1
De tha = + + u == hay OH =2v2.
¢ ay OH2 OP2 OQ2 OR2 OH2 8 y \/_
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Cau 75:

Khi d6 suy ra mit phang (PQR) ludn tiép xtic véi mét cau (S) tdm O, ban kinh R = 22

Taco OM =‘/%+%+0 =1<R néndiém M ndm trong mét cau (S).

Goi | 1a trung diém ciia AB, do tam giac OAB céntai O nén S, ,. =%OI.AB.

Pit Ol =x, vi Ol <OM nén 0<x<1va AB =2y8-x?.
Tacod S,ou :%X.Z\/S—x2 = Xy/8— X% =~/8X° — X" .

Xéthamso f (x)=8x*—x* voi 0<x<1.
Co f'(x)=16x-4x> =4x(4-x*)>0 voi moi xe(0;1] = f(x)<f(1)=7.
Suy ra dién tich ctia tam giac OAB 16n nhit bing +/7 dat duoc khi M 14 trung diém cua AB .

Cach2. S,,,5 = %OI AB =x/8—x2 =/8x° —=x" = \/7x2 +x (1-x*) <47 voi vxe(0:1].

A_X—3: y—1:z—2

(Ding Thanh Nam D& 10) Trong khdng gian OXyz, cho duong thing 1 3 -1
C6 tit ca bao nhieu gida tri thwc cua m  dé phuwong trinh
X +y*+22 —4x+2my=2(m+1)z+m’+2m+8=0 la phuong trinh cua mot mét cau (S) sao
cho ¢6 duy nhat mét mt phang chira A va cét (S ) theo giao tuyén la mot duong tron c6 ban kinh
bang 1.
Al B. 6. C.7. D. 2.

Loi giai
Chon D
Diéu kién cua m dé (S) la phuong trinh mat cau la

m>+/3

2? +(—m)2 +(m+1)2 —(m2 +2m+8)>0<:>

m<—/3

Mit cau (S) cotam I (2;—m;m+1), R=+m?-3

Goi (P) la mit phang chita A va cat (S) theo giao tuyén Ia mot dudng tron (C) c6 ban kinh
R, =1 thi mt phang (P) c6 vécto phap tuyén n=(a;b;c) voi (a®+b*+c>0 ).

Vi mat phang (P) chira dudng thang A nén NUs =0
<a+3-c=0<c=a+3b=n=(a;b;a+3h)

Mat khéc A(3;1;2)e(P)=(P):a(x-3)+b(y-1)+(a+3b)(z-2)=0
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Hay (P):ax+by+(a+3b)z-5a—7b=0.
Theo gia thiét d (1,(P)) = JR* =R, =Vm*-3-1=ym’ -4

(c

Viy c6 diéu kién:

‘Za—bm+(a+3b)(m+1)—5a—7b‘ e ‘(m—z)(a+2b)‘ _ 2
\/a2+b2+(a+3b)2 \/28.2 +10b? +6ab

+ Néu m=2 dang thirc ludn dung, tirc vo sd mat phang (loai).

+Néu m=2 tacod

(m-2)(a+2b)’ :(m+2)(2a2 +10b? +6ab)

< (m+6)a*+2(m+10)ab+(6m+28)b* =0

+Néu m=—6=28ab-8b’=0 < [ c6 hai mat phang (loai).

+ Néu m=—6, diéu kién 1a

m=-2
AL =0 (m+10)° —(m+6)(6m+28)=0< 34 (thoa mén).

"="5
Vay c6 hai gia tri thuc cua tham sb m thoa man. ‘

Cau76: (SO NAM DINH 2018-2019) Trong khong gian Oxyz, cho hai mat cau

(S):(x-1*+(y-1)?+(z-2)* =16 va (S,): (x+1)*+(y-2)*+(z+1)* =9 cat nhau theo giao
tuyén 1a mot duong tron voi tam 1a
I(a;b;c). Tinh a+b+c

A.Z. B. —l. C.E. D.1
4 4 3 -
Loi giai
Chon D

Céch 1 : Mat cau (S,)co tam la 1,(L1;2)
Xét hé phuong trinh;

(x-1)?+(y-1)>+(z-2)* =16 X +y?+2°-2x-2y-42-10=0 (1)
{(x+1)2+(y—2)2+(z+1)2 =9 <:>{x2+y2+22+2x—4y+22—3=0 (2)
Lay (2) trir (1) taduoc: 4x—2y+62+7=0 (P) = dudng trontdm | thudc mat phang (P).
Goi d 1a duong thang di qua I, va vubng goc véi mat phang (P).

Xx=1+2t
Phuong trinh duong thang d la:Jy=1-t .Khido, | =d N (P).
2=2+3t
1
X=——
2
4x—-2y+62+7=0 7
X=1+2t =1
Xét hé phuong trinh: < 4o (—l;z;—i
y=1-t oo L 24" 4
z=2+3t 4
t=_3
4
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:>a+b+c:—l+z—£:1.
2 4 4

Céch 2 (Nguyén Céng Pinh): Mat cau (S,)co tam 1a 1,(1;1;2), ban kinh R, = 4; mat cau (S,)
c6 tam 1 1,(~12;-1) bankinh R, =3 = 1,1, =14

Gia sit M 1a diém thudc duong tron tim 1, x= Il ,y = Il,. Khi dé, x+y = 1,1, =~/14 va

Ja

#-x'=F -y oxX -y =Te K-y =T=x=y==-

X _1:% (=2) X :_%
=+/14

- J—;»x—@;»ﬁ’—ﬁﬁ'@ =3, oly =1

_:\/ﬁ ! R Yi 4 Y|—4
2 3 1
2-2=7.3) |n=

:>a+b+c:—l+z—£:1.
2 4 4

Cau 77: ( Nguyén Tat Thanh Yén Bai) Trong khong gian voi hé truc toa d6 Oxyz, cho diém
M(-3;3;-3)  thuoc mat phang  (a):2x-2y+z+15=0 va mat cau
(S):(x—2)" +(y=3)"+(z-5)" =100. Dudng thing A qua M , nim trén mat phang (e) cét
(S) tai A /B sao cho d6 dai AB 16n nhat. Viét phuong trinh duong thang A .

A x+3:y—3:z+3. B x+3:y—3:z+3'

1 1 3 -1 4 6
C. x+3:y—3:z+3. D. x+3:y—3:z+3.

16 11 -10 5 1 8

Loi giai
Fb: Lé Nhw Quéin

Chon B
Ta c6: Mat cau (S) co tam 1(2;3;5), ban kinh R=10.
d(l,(a)):|2'2_2'3+5+15|:6<R = (a)n(S)=C(H;r),H lahinhchiéucua I 1&n (a)

2° +(—2)2 +1?

Goi A, 1a duong thang qua | va vudng goc voi (a) = A, ¢6 VTCP la u, =(2;-2;1).
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=2+2t
X=2+2t X_3+2t X=-2
=PTTS A, :7y=3-2t. Toadd H la nghiém cua hé: y_5 ) =Jy=7
z=5+
Zz=5+t 7=3

2X—-2y+2+15=0
= H(-2;7;3).
Taco AB c6 do dai lon nhat < AB la duong kinh cia (C) < A=MH .
Duong thing MH diqua M (-3;3;-3) vacé VTCP MH =(1;4;6).
X+3 y-3 z+3
4 6

Suy ra phuong trinh A
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' PHUONG TRINH MAT CAU
A-LY THUYET CHUNG
1 - Pinh nghia mit cau 7 ’ ‘
Tap hop cac di€ém trong khong gian cach diém O c¢o6 dinh mét khoang cach R cho trudc la mat cau
tam O va ban kinh R. Ki hiéu S(O;R).
Trong khdng gian véi hé truc Oxyz :
- Mt cdu (S) tam 1 (a,b,c) bankinh R c6 phuong trinh Ia: (x—a)’ +(y-b)’ +(z—c)’ =R?,
- Phuong trinh: x* +y? +z° —2ax—2by—2cz+d =0, véi a?+b?*+c?—d >0 1a phuong trinh mat cau
tam | (a;b;c), ban kinh R =JaZ+b*+c’—d .

2 - Vi tri twong di ciia mit phing (P) va mit cau (S)
11 d(1,(P))>R khivachikhi (P) khdng cit mit cau (S).

1d(1,(P))=R khi vachi khi (P) tiép xdc mat cau (S).
1d(1,(P))<R khivachikhi (P) cit mat cau (S) theo
giao tuyén la duong tron nam trén mét phang (P) c6 tam
H va cé ban kinh r =+R*—d?.

3 - Vi tri twong d6i giira mat ciu va dwong thiang

a) Cho mat cau S(O;R) va dudng thang A. Goi H™la hinh
chiéu cia O Ién A va d =OH la khoang cach tinQ”dén, A

1) Néu d R thi A cit mat cau tai 2 diém phan biét (H.3.1)
) Néu d =R thi A cit mat cau tai 1 diém duy nhat (H.3.2)
) Néu d >R thi A khéng cit mat cau (H.3.3)

B - CAC DANG TOAN VE PHUONG TRINH MAT CAU

Dgng 1.  Biét truwéc tam 1 (a;b;c) va ban kinh R : Phuong trinh
S(I;R):(x—a)2+(y—b)2+(z—c)2 =R?

Dang 2. Tam | va di qua diém A
] Bankinh R=1A
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] Phuong trinh S(I;R):(X—a)2 +(y—b)2 +(z—c)2 = R?,
Dang 3. Mgt cdu dwong kinh AB

5 Xy +X + VANE V4
0 Tam | latrung diém AB: X, = A2 B;ylzyAzyB;z,: A2 B

1 Bankinh R=1A= %
1 Phuong trinh S(1I; R):(x—a)2 +(y—b)2 +(z—c)2 =R?.
Dgng 4. Mat cdu tam 1 (a;b;c) tiép xtc mét phang ()
_|Aa+Bb+Cc+D|

VA’ +B® +C?
1 Phuong trinh S(1I; R):(x—a)2 +(y—b)2 +(z—c)2 =R?.
Dang 5. Mgt cdu ngoai tiép ti dign ABCD (di qua 4 diém A, B,C¢Dy)
Gid sir mat cau (S) co dang: x> +y® + 2> — 2ax — 2by — 2cz + d*="0y(2)
[] Thé toa do cua diém A, B,C,D vao phuong trinh (2) ta duoc4 phuong frinh
1 Giai hé phuong trinh tim a,b,c,d
[ Viét phuong trinh mat cau.
Dgng 6. Mt cdu di qua A,B,C vatam | e(a):Ax+By+Cz4D=0:

O Béankinh R=d(l;a)

J

(1 Gia st mat cau (S) co dang: x° +y® +2%—2ax—2by —2cz+d =0 (2)
] Thé toa do cua diém A, B,C vao phuongérinhi(2) ta dwoc 3 phuong trinh
1 1(a;b;c)e(a)= Aa+Bb+Cc+D =0
1 Giai hé 4 phuong trinh tim a,b,c,d
[ Viét phuong trinh mat cau.
Dgng 7. Mt cdu(S)di quathai diém A,B vatam thuge dwong thang d
Cach 1: 7 ’
1 Tham s6 hoa toa do-tam "), theo,duwong thang d (tham so t)
] Tacd A Be(S)u=lA=IB=R < IA> = IB*. Gidipttimra t =toa dd |, tinh duoc R .
Céch 2:
(1 Viét phuong trinh,mat'phang trung truc (P) ciia doan thang AB .
] Tam mateau I4 giao cua mat phang trung truc trén va duong thang d (giai hé tim toa do tam |

)

] Bankinh R= IA. Suy ra phuwong trinh mat cau can tim.
(Cha y: Néu d = (P) hogc d // (P) thikhong si dung duwoc cach 2 nay)
Dgng 8. Mat cdu (S) ¢ tam | va tiép xuc véi mat cau (T) cho truéc:
(1 Xéc dinh tdm J vabankinh R' cia mat cau (T)
1 St dung diéu kién tiép xtc ciia hai mit cau de tinh ban kinh R ctia mét cau (S).
(Xét hai trudng hop tiép xuc trong va tiép xdc ngoai)
Dgng 9. Madt cdu (S') déi xirng Mt cdu (S) qua mét phang (P)
1 Timdiém 1’ d6i xtmg voitam | quamp (P)
1 Viét phuong trinh mat cau (S’) tam 1’ ¢6 ban kinh R’ =R .
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Dgng 10. Mdt cdu (S') déi xirng mgt cau (S) qua dwong thang d
0 Timdiém 1’ d6i xing voi tam | quamp d (xem cdch 1am ¢ phan duong thang)
1 Vict phuong trinh mgt cau (S’) tam 1” co ban kinh R’ =R .

C - BAI TAP TRAC NGHIEM

Caul: (PH Vinh Lan 1) Trong khong gian Oxyzcho M (2;14); N(5;0;0); P(1-3;1). Goi
| (a;b;c) 1atam mat cau tiép xtc véi mat phang (Oyz) dong thoi di qua cac diém M, N, P

.Tim ¢ biét a+b+c<5

A3 . B.2 . C.4. D.1.
Lo giai

Chon C

Mit cau tiép xtic véi mat phang (Oyz) dong thoi di qua céc diém M, N¢"Pnén

d(1;(Oyz))=IM =IN=IP

d(1;(0yz))=IM a?=(a-2)" +(b-1)" +(c—4)
& IN=IM o {(a-5) +b*+c? =(a-2)" +(bA1) R(c™4)’
IN = 1P (a-5)" +b*+c? =(a-1)" (b #8)" +(c -1)°
a®=(a-2)"+(b-1)" +(c—4)’ a=3 a=5
& 3a-b-4c=2 < <b =1 hoac {b'=-3
4da+3pb-c=7 c=2 c=4

So sanh vai diéu kién a+b+c < 5tacoie =2

Cau2: (PH Vinh Lan 1) Trong khonggian, Oxyzcho A(-2;0;0); B(0;-2;0); C(0;0;-2). D Ia
diém khac O sao cho DA, DB, DC doijmot vudng goc. | (a;b;c) la tam mat cau ngoai tiep

terdién ABCD.Tinh S=a+b+c¢

A -4 . B.-1. C.-2. D. -3.

B Loi giai
Chon B
Goi D(x;y;z):m: (x+2;y;z);ﬁ = (x;y+2;z);ﬁf: (X;y;2+2)
Vi DA~“DB, DC“d6i mdt vudng géc nén
DA.DB =0 X(x+2)+y(y+2)+z*=0
& DADCH0% x(x+2)+y2+z(z+2):0<:>x:y:z:—%
DEDC=0 |X*+y(y+2)+z(z+2)=0

| (a;b;c) latam mat cau ngoai tiép t dién ABCD nén

A= IB (a+2)"+b?+c®=a’+(b+2)" +c?

IA=IC < (a+2)2+b2+c2 :a2+b2+(c+2)2

IA=1D 2 2 2
(a+2)2+b2+c2 :(a+%j +(b+%) +(c+%)
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a=b
1
ola=¢c oSa=h=c=-=.
4a+4=8a+%

Vay a+b+c=-1.

Cau3: (THPT Nghén Lan1) Trong khong gian Oxyz, cho hai diém A(1;0;-1), B(-3;-2;1).
Goi (S) la mat cau co tam | thuoc mat phang (Oxy), ban kinh V11 va di qua hai diém A,
B.Biét | ¢6 tung do am, phuong trinh mt cau (S) la
A x> +y*+7°+6y—-2=0. B. X’ +y*+2°+4y-7=0.

C. X*+y*+2°+4y+7=0. D. X*+y*+2° +6y+2=0.
Loi giai
Chon A
Goi I(a;b;0)e(Oxy); b<0.
Taco IA=(1-a;-b;-1), IB=(-3-a;-2-b;1).
Do mét cau (S) haidiém A, B nén IA= 1B =411
IA=1B IAZ = |B? 2a+b=-3 b=-2a-3
=N =N = =N
IA=V11 | 1A% =11 (1-a)ab?+2=11  |(1-a)’ +(-2a-3) -10=0
b=-2a-3
b=-2a-3 a=0:b=-3
= ) <<la=0 = .
5a°+10a =0 a=-2;b=1
a=+2
Doi chiéu diéu kientaco 1(0;-3;0)= (S):x*+y*+2° +6y-2=0.

Cau4d: (SO PHU THO ALANL2 NAM 2019) Trong khéng gian Oxyz, cho mat cau
(S):x* +y* +2°4£9'va mat phing (P):4x+2y+4z+7=0. Hai mat cau c6 ban kinh 13 R,
va R, chita dwong,tron giao tuyén cia (S) va (P) ddng thoi cung tiép xdc véi mat phang
(Q):3y=4z-20<0.Tong R + R,bang
A S B. 32 C.5. D.2.

38 8 - 8
Loi giai
Chon D
Mat cau (S) c6tamO(0;0;0), ban kinh R = 3.
Goi (S)n(P)=(C) la dwong tron tam K, ban kinh
7\ 511
r=.,/R?- O P - =—.
J - o-(1] -
X =2t
Goi d 1a duong thang qua O va vudng goc véi (P). Khidé (d):{y=t (teR).
z=2t
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Goi | la tm mat cau chira dudng tron giao tuyén caa (S) va (P). Khidé | ed
= 1(2t;t;2t).

- Jat-st-20 \/|8t+2t+8t+72 275
=N = +

Theo bai ra d(l,(Q))z\/(d(L(F’)))2+r Neawd

6° 36

t=1
©36[t+4] =[18t+7 +275 < 288t" -36t-252=0 = 8’ ~t-7=0 | 7.
8

Véi t=1=d(1,(Q))=5.

Véit:—%:d(l,(Q)):%.

Vay ¢6 hai mat cau chira dudng tron giao tuyén cua (S) va (P) dong thei cungtiép xdc véi

, ) N ) . ¢ 65
mat phang (Q), ban kinh hai mét cau do lan luot la R, =55-R, = % Khi'do R +R, =5

x-1 y-2 7-2

Cau5: (THPT LUONG THE VINH 2019LAN 3) Cho duong'thang @ : > n va
diém A(1;2;1). Tim ban kinh ciia mat cau c6 tam lnam trén d , di qua A va tiép xtc véi
mat phang (P):x—-2y+2z+1=0.

A . R=2. B. R=4. C. R=1. D. R=3.
L. oi gial
Chon D
Tam | namtrén d nén I (1+t;2~ 2t52+1),
Mat cau di qua A Vva tiép x(evdi mét phang (P) nén Al =d(I;(P))=R.
1+t—4+4t+4+2t+
AI:d(l;(P))<:>\/t2+4t2+(t+l)2:| - ]
1+(-2) +2°
7t +2
< 6t2+2t+l:|T|<:>9(6t2+2t+1):(7t+2)2.
S t?=2ttl=0&1t=1=1(2,0;3).
Vay béan kinh-mat.cau R = Al =3.

Cau 6: (GAuy@n Phan,Béi Chau Lan2) Trong khéng gian véi hé toa 4o Oxyz, cho mat cau
(SY(x—2)" +(y-2)" +(2+1)° =9 va hai diém A(4;3;1), B(3;1;3); M la diém thay dbi
trén (). Goi m, n la gia tri lon nhat, nhd nhét cau biéu thic P = 2MA? — MB?. Xéc dinh
(m-n).

A. 64. B.60. C. 68. D. 48.
Loi gidi.

Chon B
Mat cau (S) c6 tam 1 (1,2;-1) va ban kinh R =3. Lay diém E sao cho 2AE —BE =0
< E(5;5-1). D thay diém E la diém ngoai cua (S).

. [ ———\2 N ———\2
Khidé P =2MA’ - MB” = 2(ME - AE) - (ME - BE) = ME”+2AE” - BE”.
P 16n nhat va nho nhét khi va chi khi ME I6n nhat va nho nhat.
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MaxME=IE+R=8 mnME =IE-R=2. Do d6
m=maxP =64+ 2AE*-BE*, n=minP=4+2AE* —-BE” suyra m-n=60.

Cau7: (CHUYEN NGUYEN QUANG DIEU PONG THAP 2019 LAN 2) Trong khdng gian véi
hé toa do Oxyz, cho mat cau (S):(x—1)"+(y—1)"+(z+2)" =4 va diém A(1;1;-1). Ba
mit phang thay doi di qua A va d6i mot vudng goc véi nhau, cat mat cau (S) theo ba giao
tuyén 1a cac duong tron (C,),(C,),(C,). Tong ba ban kinh cua ba dudng tron (C,), (C,),
() 1
A. 6. B. 4++/3. C. 343. D. 2+243.

Loi giai
Chon B
:Jk: ————————
7 R\\\ I
! I
e Ca—
Mit cau (S): (x—l)2 +(y—1)2 +(z+2)2 =4 cotam 1(1;1;—2) vaban kinh R=2.
Vi ba mit phing thay/doi ga A(1;1;-1) va doi mot vudng goc véi nhau nén ba mat phang
nay cit nhau theo’ba giao tuyén 1a ba duong thing doi mot vudng goc véi nhau tai A. Chon
hé truc toa do=AXyz Sao cho goc toa do la diém A va cac truc toa d6 lan luot trung vai cac
dudng théng giao.tuyén cua ba mat phing da cho.
Goi | (a;b;C)la toa’do tam mat cau (S) tng véi hé truc toa do Axyz .
Suyra TA=Ya’+b?+c? =1 a% +b?+c¢? =1. Khong mat tinh tong quét ta gia sir mat cau
(Sheat cac mat phang (Axy),(Ayz),(Axz) theo cac dudng tron lan luot ¢6 tim 130;,0,, O,
tuong wng vai bankinh la r,r,, 1, .
Taco P =R*-107=4-c*,r; =R*-10} =4-a’,r =R’ - 10 =4-Db°.
Suyra 7 +1; +1) =12—(a’ +b* +¢*)=12-1=11
Ay Q- -' X . 2 X+l y-2 z-2

Caus: (THPT LUONG THE VINH 2019LAN 3) Cho duong thing d :=—==>—F%==".
Viét phuong trinh mat cau tam 1(1;2;-1) cit d tai cac diém A, B sao cho AB=24/3.

A (x=1)" +(y-2)" +(z+1)" = 25. B. (x=1)"+(y-2)" +(z+1)" = 4.
C. (x-1) +(y-2)"+(z+1)" =9. D. (x-1)" +(y-2) +(z+1)" =16.
Loi giai
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Chon D

Duong thang d di qua diém M (-1;2;2)va c6 vecto chi phuong u =(3;-2;2).
M =(-2;0;3)=[ M, u | =(6:13;4). Goi H la trung diém AB=> IH [ AB"

‘[Wﬂ‘ /364169 +16
i Varars

Khoang cach tir tdm | dén duong thang d la: IH =

2
Suy ra ban kinh R = /IH%(%} =13+3=4.

Phuong trinh mat cau tam 1(1;2;-1) va c6 ban.kinhR= 4/1a
(x—l)2 +(y—2)2 +(z +1)2 =16.

Cau9: (Ping Thanh Nam Pé 12) Trong khéng-gian Oxyz , cho mat cau x2 + y?+z? =1 cit mat
phing (P):x+2y-2z+1=0 theodgiao'tlyénla duong tron (C). Mat cau chira duong tron

(C) va quadiém A(1;1;1) c6 tamla diém 1(a;b;c), gidtri a+b+c bang
A.0,5. B.~h C. -0,5. D. 1.
Loi gidi

Chon A
Ta c6 hinh vé sau:

Mat cau (S):x*+y*+2z*=1cotam O(0;0;0), ban kinh R =0B =1.

Khoang cach tir diém O(0;0;0) dén mat phang (P) la: d(O,(P)):OH =%.

Ban kinh duong tron giao tuyén (C) la: r = BH =+/OB? —OH? :¥.

Goi d’ 1a dwong thang qua tam O(0;0;0) va vudng goc véi mat phang (P).
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X=t

Khido d':qy=2t (teR) laicédiém | ed’ dobadiém 1,0, H thing hang.
z=-2t

Suyra I (t;2t—2t), TA=(t-1;2t -3 -2t 1), 1A= /(t-1)° +(2t-1)" + (-2t 1)’

Ta co:

H=d(1.(P))= [t+4t+ 4t +1] :|9t;1|1 IBMZ\/(Z\?{ETJF(quT

12427 +(-2) 8
Mit cau chita duong tron (C) va qua diém A(1;1;1) 6 tam la diém I (a;b;c) c6 ban kinh

IA= 1B & y(t-1)° +(2t—1)" +(-2t—1)’ :\/(Zf]z +(|9t;1|J2

2
o9t +1]
= (t—l)2 +(2t—1)2 +(—2t—1)2=g+(%] = :%.

Suy ratam | (%;1;—1] .Vay a+b+c=

N |-

Céch 2.

2 2 2/
X“+y +27=1 ¢6 dang:
X+2y#22+1=0
(S):x*+y* +22 -1+ m(x+2y—2Z+1)£0

A1;1;1)e(S") = 3-1+m(1+242+)=0<="m=-1.

Mat cau chira dudng tron (C) :{

N .2 2 2 _ R l . R _1
Viy (S"):x*+y*+2" —x—2y+22=1=0. Suy ratam I(Z,l, 1].Vay a+b+c_§.

Cau10: (NGO sSi LIEN BAC GIANG LAN IV NAM 20190 Cho mat cau
(S):x*+y*+2242(m+1)x4(2-m)y+2(m+1)z-6(m+2)=0. Biét rang khi m thay
doi mat cau (S)=ludn:chira mot duong tron co dinh. Toa do tam | cua duong tron d6 1a
A. 1 (12:0). B. I(-1-2;-1). C. 1(52-1). D. I(-1-2;1).

Loi giai
Chon D
Taed x’ +y* +z° -2(m+1)x+(2-m)y+2(m+1)z-6(m+2)=0
=N (x—l)2 +(y+l)2 +(z +1)2 ~15+m(-2x-y+2z-6)=0
Khi d6 duong tron cé dinh (C) can tim la giao diém cua mét phang
(P):=2x—y+22-6=0 vamatcau (S'):(x-1)" +(y+1)’ +(z+1)° -15=0.
Mt cau (S') cotam J(L—1-1) nén dd tdm | cua duong tron (C) la hinh chiéu vudng goc
cua J trén mat phang (P).

Goi A 1a duong thang qua J va vudng goc véi (P), taco: A: x-1_ y+11= Z;rl

l e A= (-2t +L-t-12t-1), mat khac | €(P) nén -2x, —y, +2z, -6=0=t=1
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Céau 11:

Céau 12:

Céau 13:

Vay 1(-1,-2;1).
(S¢ Ninh Binh 2019 lan 2) Trong khong gian Oxyz, cho mat phang
(P):x-2y-2z-3=0 va mit phang (Q):x—2y—2z+6=0. Goi (S) la mot mat cau tiép
xUc véi ca hai mat phang. Ban kinh cua (S)bang.
2 . D.9.

2

A 3. B C.

N | W

Loi giai
Chen C 7 7
Dé thay mat phang (P) song song mit phang (Q).

Lay diem A(L,-10)e(P). Ta co:
1+2+6|

dP;deA;Qz—| =3
Do mit cau (S) tiép xdc véi hai mat phang song song nén khoafigreaeh.giira hai mat phang
song song d6 chinh bang duong kinh cua (S).

vy st AR e e 1 3
Vay mat cau (S) cd ban kinh la R =
Trong khong gian véi h¢ truc toa do Oxyz , cho ba diem’ A(0;2;0),B(-114) va C(3;-2;1)
. Mit cAu (S) tam I diqua A,B,C va do dai{Ol =~/5 (biét tim I c6 hoanh d¢ nguyén, O la
gdc toa do). Ban kinh mat cau (S) Ia
A R=1 B. R=3 C.R=4 D. R=+5

Lot giai

Phuong trinh mat cau (S) c6 dang:\x* + Y2+ 2% + 2ax + 2by + 2cz +d =0
Vi 4 diém O, A,B,C thuoc mat'eal (S) nén ta co hé:

Ae(S) 4b+d+4=0

Be(S)=<-2a+2b+8c+d+18=0

Ce(S) 6a—4b+2e+d+14=0
Ol =5 0l12=5 <22 +b’+c? =5
Suyraa==Lb=0c=-2,d=—4=R=3
Chon B
Tifong khéngrgian véi hé toa do Oxyz, cho A(L0;0),B(2-12),C(-LL-3). Viét phuong
trinhimat cau c6 tdm thugc truc Oy, di qua A va cat mat phang (ABC) theo mot dudng
tron cé ban kinh nho nhét.

A.x+y—E +2°=—. B.x+y+E +2° =

C. x2+(y—£]2+22: : D. x2+(y—§]2+22:
2 2
Loi giai
Mit phang (ABC) c6 phuong trinh: x—y—-z-1=0
Goi (S) la mit cau co tam | € Oy va cit (ABC) theo mot duong tron ban kinh r nho nhat.
Vi I €Oy nén 1(0;t;0), goi H Ia hinh chiéu cua I Ién (ABC) khi d6 1a c6 ban kinh

Ao Bl
Dol B0
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duong tron giao cua (ABC) va (S) la r= AH =VIA? - IH?.
2 2
Taco 1A =t?+1,IH :d(l,(ABC)):%:r:\/t2+l—t +§t+1=\/2t _32”2.
5

Do d6, r nho nhét khi va chi khi t:%. Khi d6 | (o;%;o], A2 ==

2
Vay phuong trinh mat cau can tim la: x? +(y—%) +17° :%

Chon A
Cau 14: Trong khdng gian véi hé toa & Oxyz, Viét phuong trinh mat cau c6 tam 1(12;3) va tiép

xuc vai duong thang xX_yt2_z

1 2 2
A (x—1) +(y—2) +(z-3) _233 B, (x_1)2+(y_z)2+(z—3)2:%.
C. (x-1) +(y—2) +(z-3) = 22923 D. (x-1f +(y o) ¥ (z-37 =33

Loi giai
+Puong thang d diqua M (0;-2;0) c6 vec to chi phiong l]:(l; —2;2). Tinh duoc
MI =(L4;3).
\[W i \/—233

+ Khang dinh va tinh duoc d(l,d)

+ Khang dinh mat cau can tim c6 han kinb-bang d (I ,d) va viét phuong trinh:
(x-1) +(y-2) + (-9 ==
Chon A ‘
Cau 15: Trong khéng gian‘véithé toa @6 Oxyz, cho mit cau ¢6 phuong trinh
X2+ y° +7° X2y 67 -12 =0 va duong thang d :x=5+2t;y =4,z =7 +t. Viét
phuong‘teinh dudng thang A tiép xic mat cau (S) tai diem M (5;0;1) biét duong thang A

tao véi.duong thang d mot goc ¢ thoa man coswz%.
X=5+3t X =5+13t X=5+3t X =5+13t
A AFy=-5t vA:qy=5t . B.A:iy=-5 VvA:{y=5t
z=1-t z=1-11t z=1-t z=1+11t
X=5+3t X =5+13t X=5+3t X =5+13t
C. A:sy=5t VvA:qy=5t . D. A:qy=-5t vA:qy=5t
z=1-t z=1-11t z=1-t z=1-21t

Loi giai
(S):(x=2)"+(y-2)° +(z+3)* =26 =(S) c6 tam 1(2;-1-3) va ban kinh R =+/26.
IM =(3;1,4),u, =(2;0;1) 1a1 VTVP ciia (d)
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Céau 16:

Gia sir u, =(a;b;c) 1a 1 VTCP ciia dudng thing A(a’ +b* +c? #0)

Do tiép xtc mat cau (S) tai M = IM Lu, < 3a+b+4c=0<b=-3a-4c (1)
Ma gdc giita duong thang A va duong thang d bang o.

‘U J‘ 2a+¢| 1 2)

TR 7 T

Thay (1) vao (2) ta duoc:

= ‘cos(uj, @) = COSQ <

J7|2a+c|= \/g.\/az +(3a+4c)’ +c* = 7(4a2 +4ac+cz) - 5(a2 +9a? + 24ac +16¢3 +c2)

a=-3c
< 223 +92ac+78¢* =0 < 13
a:—ﬁc
Véi a=-3c do a®+b’+c?#0 nénchon c=-1=a=3b=-5
X=5+3t
— phuong trinh duong thang 1a: A:<y = -5t
z=1-t

Vi a:—gc do a®?+b?+c?#0 nénchon c&-11=a=143b=5

X =5+13t
— phuong trinh duong thang la: A ; 44.=5t
z=1-11t

Chon A

x-1 y+2 :i. Tim toa do
2 -2
diém M thudc duong thang d sao cho mat cau (S) tdm M tiép xtc véi truc Oz c6 ban

kinh bang 2.
A M(Z;O;—Z)vM(g;—g;E]. B. M(ZOZ)VM( %%)

Trong khong gian véi hé toa d0 Oxyz, cho duong thang d : ——

6.

5
8 2
C. M(Z;O;—Z)VM(—;——;—]. D. M (4,0;-2)v ( —= —]
5 55

Léi giai
Vi'Mied = M (L+t;-2+2t;-2t). Truc Oz di qua diém O(0;0;0) va c6 vicp k =(0;0;1);
O—M=(1+t;—2+2t;—2t):>[O—M;R]:(—2+ 2t;-1-t;0)

:‘[O—M;R] = /5t2—6t+5

Goi R la ban kinh mit cau (S), taco: R=d(M;0z)=+/5t> -6t +5
t=1 [M(2-2;0)

R:2:\/5t2—6t+5:2:5t2—6t+5:0<:>t 1= M(G' 8.2]

5

5° 55
Chon A
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Cau 17:

Céau 18:

Céau 19:

Trong khong gian voi hé toa do Oxyz, cho hai dudng thang A,,A, co phuong trinh:
X=2 y—l_z—llA X+2 y-3 z+1

. Viét phuong trinh mat cau c6 béan kinh

Y14 2771 1 4
nho nhat va tiép xdc voi hai duong thang A, A, ?
A X +(y-2)+2°=6. B. X’ +(y-2)"~22=6.
C. x2—(y-2)' +2%=6. D. x*+(y+2) +2* =6
Loi giai

Mt cau c6 ban kinh nhé nhat va tiép xdc véi hai duong thang A, A, 1a mat cau nhan doan
vudng goc chung cua A, A, lam duong kinh. Gia sir mat cau can lap la (S) va A, B lan
luot 12 tiép diem cua (S) v6i A,,A,. Viét phuong trinh A, A, duéi dadg tham s6 thi ta co:
A(2+m;1+4m;1+2m),B(-2+n;3+n;-1-n)
Do AB la doan vudng goc chung cua A, A, nén:

ABU, =0  (3n-21m=0

e o m=n=0=A(211),B(-2;3,-1)

ABU, =0 [3n-m=0
Trung diém | cua AB c6toado 1 | (0; 2;0)nén phuorig trinh mat cau can lap 1a:
x? +(y—2)2 +2°=6
Chon A
Trong khdng gian voi hé toa do Oxyz«chomat cau (S):x*+y?+2* —2x+4y+22-3=0.
Viét phuong trinh mat phang (P) chika trug, OX va cat mit cau (S) theo mét dudng tron co
ban kinh bang 3.
A. (P):y-2z=0. B.(Pym=22z=0. C.(P):y+2z=0. D.(P):x+2z=0

Loi giai
(S) cotam 1(1-2;+1) vaban kinh R =3.
(P) chua truc Ox 'va Catsmat cau (S) theo mét duong tron c6 ban kinh bang 3 nén (P)
chira Ox va'di'qua tam~| cua mat cau.
Ta ¢6: Ol(&2;-1)+(P) ¢6 vec to phap tuyén n=|i,0l |=(0;-1-2) va (P) qua O.
Vay«(R): y<2z=0.
Chon A
x—-1 y_—l

Trongkhong gian voi hé toa do Oxyz, cho duong thang d == :il va cat mat

1
phing (P):x+2y+z-6=0 tai diém M. Viét phuong trinh mat cau (S) c6 tam | thuoc
dudng thang d va tiép xtc véi mat phang (P) tai diém A, biét dién tich tam gidc 1AM
bing 33 vatdm | c6 hoanh do am.

A (S):(x+1)" +y*+(z-1)" =6. B. (S):(x+1)" +y*+(z-1)" = 36.
C. (S):(x+1)"—y*—(z-1)" =6. D. (S):(x+1) +y*+(z-1)" =6
Loi giai
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Céau 20:

Céau 21:

Mot vec to chi phuong cia duong thang d 1a 6(2;1; —1). Mot vec to phap tuyén ciia dudng
thing va mat phang (P) 1a n=(L2;1). Goi & la gdc gitta duong thing d va mat phang
(P)-

Taco sind = ‘cos( )‘ |2+2 1|

J6.-J6

Goi R ban kinh mat cau (S)= IA=R. Tam giac IAM vudng tai A c6

—E:>5—IMA 30°

IMA=30° = AM :R\/§.S,MA:3\/§<:>%IA.AM ~3/3=R=+6

Gia st |(1+2t;1+t;-t),t <
[3t-3

NG

Tir gia thuyét ta c6 khoang cach: d (1,(P))=R < = < t =-1Ut = 8y(loai)

= 1(-10;1)
Phuong trinh mat cau (S):(X+1)2 +y*+(z —1)2 =6.
Chon A
Trong khong gian Oxyz cho 3 diém A(-13;-1,0),B(2Z1-2),C(12;2) va mit cau
(S):x*+y*+2° —2x—4y—62-67 =0. Viétiphuong trinh mit phang (P) di qua qua A,
song song véi BC va tiép xtic véi matcat (S).(S) cotam 1(1;2;3) vaco ban kinh R =9,
A. (P):-2x+2y-z+28=0 hoac (P):8x+4y+2-100=0.
):—2x+2y+2+28=0 hoic (P):8x+¥4y+2+100=0.
):—2x+2y—z-28=0%0ac\(P):8x+4y+2z+100=0.
):—2x+2y—2z+28=0 hodc (P):8x+4y+z-1000=0
Loi giai

Giasir (P) co vtptn'=(A;B;C),(A® +B*+C* =0),(P)//BC nén:
nL1BC,BC=(<L%4)=>nBC=0< A=B+4C = n=(B+4C;B;C)
(P) di quawA(13;~4;0)= phuong trinh: (P):(B+4C)x+By+Cz—-12B-52C =0
|B+4C+2B+3C-12B-52C|

J(B+4C) +B+C?
B+2C=0
B-4C=0

(PY tiépxie véiy(S) < d[1,(P)|=R <

B~ 2BC -8C* :0<:>(B+ZC)(B—4C):O<:{

B=2
Vé§i B+2C =0 chon { 1 ta duoc phuong trinh: (P):-2x+2y-2z+28=0

B=4
Véi B—4C =0 chon { , ta dugc phuong trinh: (P):8X+4y+z—100:0

Chon A

ey2 2, 52 _
Trong khéng gian Oxyz, cho mat cau (8):x*+y*+2°~4x+2y+22-3=0, mat phang
(P):x—y+z+1=0 A(-11,0),B(2;2;1).

va hai diém Viét phuong trinh mat phang (@)
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Céau 22:

song song vaoi AB, vudng goc véi mat phang (P) va cit mat cau (S) theo mot duong tron
(C) ¢6 bén kinh bing /3.
A. (a):x—y-2z+1=0vamp (a):x—y-2z-11=0.
B. (
C. (
D. (a):x-5y—-2z+1=0 vamp (a):x-5y-2z-11=0
Loi giai
Pt (S) viét dugi dang (S):(x—2)" +(y+1)° +(z+1)" =9
Suyra (S) c6 tam 1(2;-1-1), ban kinh R=3.
Taco AB=(3;1;1) mot VTPT caa mat phing (P) la n=(1-11)
Do d6 | AB.N |=(2-2;4)#0

a):x-5y—-2z+1=0 vamp (a):x-y—-2z-11=0.

):
a):x—y-2z+1=0 vamp (a):x=5y-2z-11=0
):

Goi vec to la mot VTPT ctia mat phang (a). Taco:
/1 AB ul AB - - 4
(o) = lﬂ + fB = U cung phuong voi [AB.n].
@+(®) i
R vt B
Chon U :E[As.n] =U=(L-L-2)
Mit phang (er) c6 mot VTPT U nénphuong tiinh c6 dang x—y—2z+D =0
Goi d la khoang cach tir | dén-fndt phing (&) cat (S) theo mot dudng tron (C) c6 ban
kinh r=+/3. Nén d =VR? £r4=9-3= /6
|2 (=1)-2(-1)+D| =1
U6 —-11
V6i D =1 thi (o)™ —¥%=27+1=0 khong qua A(-L10) (vi -1-1-2.0+1=0 )
Nén (a )/ /AB Tudng sy, mat phang ciing song song véi AB.

D
Taco: d =6 < :\/6<:>|5+D|:6<:{D

Vay ¢6 hai'mgt phang (o) théa mén yéu cau bai todn c6 phuong trinh:

()x=y-*2z+1=0 vamp (a):x-y-2z-11=0.

Chon A

Trong,khong gian Oxyz, cho hai diém A(2;0;0),B(0;2;0). Biém C thudc truc Ox sao
cho tam gidc ABC la tam gidc déu, viét phuong trinh mét cau (S) c¢6 tamO tiép xtc véi ba
canh cua tam giac ABC.

A (S):ixP+y +28=2. B.(S):x*+y*+12* =-2.
C.(S):X+y*+2°=+2. D. (S): X +y*+22=—/2
Loi giai

Vi C e 0z = C(0;0;c) vatam giac ABC déu khi va chi khi:
AB=AC=BC=AB’=AC’=BC? <= 2*+2?=2*+c=cCc=12
Vay C(0;0;2) hodc C(0;0;-2)
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Lap luan duoc t diegn OABC déu vi OA=0B =0C =2 va tam giac ABC déu.
Goi | 1a trung diém cia AB thi 10 L AB tai

| = Ol :%AB:\/OA2+OBZ :%\/2%22 -2

(Tam giac OAB vubng tai O )

Lap luan duoc mat cau (S) co tam O tiép xtc véi 3 canh cua tam giac ABC c6 ban kinh
R=d(0,AB)=10=12.

Do d6 phuong trinh c6 mat cau (S):x* +y* +2° = 2.

Chon A

Cau 23: Trong khdng gian véi hé toa do Oxyz, cho duong thing d : x—12 = y—21 az-1
(S):(x+1)" +(y-2)° +(z-1)" =25. Viét phuong trinh duong~thing A di qua diém

M (-1-1-2), cat duong thang d va mit cau (S) tai hai diém"ApBusae cho AB =8.

va mat cau

X =-1+6t X'#-1-6t
A Ay=-1+2t. B. A:qy=-1-2t.
z=-2+9t z=-2+9t
X=-1+6t X =—2 + 6t
C. A:qy=1+2t . D. A:iy=-3+2t
2=2-9t z=-2+9t

Loi giai

Goi: M, =d A= M, (2-t;1-2t;14t) =MM, = (3-t;2-2t;3+t)

Mit cau co tam 1 (-1;2;1)

Mt phing (P):{qua I(—1;2;1):>(P):{qua |(;1; zi
(P)LA VTPT n, = MM,

= (P):(3—t)(x+1)+(@=2t)(y-2)+(3+t)(z2-1) =0

Goi H Ia trang.diéM*AB thi IH L AB,IH =3

Do IM :3x/§:>MH:3:d(M,(P)):M<:> t 31
\6t? -8t +22 t:g
X=-1+2t X =-1+6t
Voit=-1=A: y:—1+2t.Véit:§:>A: y=-1+2t.
z=-2+t > z=-2+0t

Chon A
Cau 24: Trong khong gian Oxyz, viét phuong trinh mat cau (S) tiép xdc véi mat phang
(Q):2x+y+2z+1=0 tai M (L-1-1) vatiép xtic mat phang (P):x+2y-2z+8=0

(c):(x=3)" +y*+(z-1)" =9 5 (c):(x+3)° +y*+(z+1)" =9
(c):(x+l)2+(y+2)2+(z+3)2:9' ' (c):(x+l)2+(y+2)2+(z+3)2:9'
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Céau 25:

(c):(x=3)" +y*+(z-1)" =9 5 (c):(x=3) +y*+(z-1)" =81

(c):(x=1) +(y—-2) +(z-3) =9 | (€):(x+1) +(y+2) +(z+3) =81
Loi giai

Mat phang (Q) c6 vec to phap tuyén n=(2;12). Puong thang d di qua M va vudng goc

véi (Q)

C.

Xx=1+2t
c6 phuong trinh la {y =-1+t .
z=-1+2t

Lay I(1+2t;-1+t;-1+2t) ed

MI—d(1.(P TERTIYTE 4t2:|1+2t—2+2t+2—4t+8| ¢ A
(1.(P)) At + 8+ | N s

t=1=1(3,0;1),R=3=(S):(x-3) +y*+(z-1) =9

t=-1=1 (—1;—2;—3),R:3:(8):(x+1)2+(y+2)2+(z+3)2:9

Chon A 7

Trong khdng gian véi hé toa do Oxyz, cho 2 duong thang:
X=t

, Ay 1y =2—t VAmatcau (S): x> +y? +2° -2x+2y-6z-5=0
z =142t

Viét phuong trinh mat phang (a) -Song song véi hai duong thang A,, A, va cat mat cau (S)

2~/ 3657

A - x-2 y+1 z-1
12 3

theo giao tuyén 1a duong tron(C) 66 chuVi bang

A. x-5y—-32-4=0; x=5y-3z+10=0
B. x-5y-3z+10=0
C. x-5y—-3z+3+y/35201 =0/ x-5y—-3z+3-+/511=0
D. x-5y—-37=4=0
Chon B
Loi giai
+ Afua M (2;-11) va co vecto chi phuong U, = (1;2;-3).
Aqda M, (0;2;1) va c6 vecto chi phuong U, = (1;-12) .
+ Mzt phing (c) song song v6i A,, A, nén cb vecto phap tuyén: [ujuj] = (1;-5;-3)
= Phuong trinh mat phang (o) ¢6 dang: Xx—5y-3z+D=0
+ Mt cau (S) c6 tam 1(1;—1;3) va ban kinh R=4.

2~/3657 V365
c =

Goi r 1a ban kinh duong tron (C), ta co: 2xr = c

fE _[p-y_JB_[D--s
e d (] _JR2_r% = =
Khido: d (1, (@) =VR* -rf =—— = 3B 5 |b=10

+ Phuong trinh mat phang (o) : x—5y—3z—-4=0 (1) hay x-5y-3z+10=0 (2).
Vi A 1 («), A, 1 /(a) nén My va M2 khong thuoc (o) = loai (1).
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Céau 26:

Cau 27:

Vay phuong trinh mat phang (o) can tim la: x-5y-3z+10=0.
Chon B
Trong khong gian Oxyz, cho diém A(1,0,—1) va mat phang(P):x+y-z-3=0. Mat cau S

c6 tam | nam trén mat phang (P), di qua diém A va gdc toa d6 O sao cho chu vi tam giac
OIA bing 6++/2 . Phuong trinh mat cu S Ia:

A (x=2)" +(y-2)" +(z-1)° =9 hodc (x+2) +(y-2)"+(z-1)" =
B. (x=2)"+(y—2)"+(z-1)" =9 hodc (x+1)" +(y+2)° +(z-2)" =9
C. (X—2)2+(y+2)2+(z 1)2—9hoéc(x—2) +(y- )+(z )
D. (x=2)"+(y-2)"+(z-1)" =9 hogc (x+1)" +(y-2)"+(z+2)’ =

Loi giai
Goi I(x,y,z) latam cia S.
Khido | €(P),10=1A,10+ 1A+ AO = 6++/2 nén ta suy rahé

\/(x—1)2+y2+(z+1)2:1/x2+y2+22 7 41=0
20X +y + 72 +~/2 =6+2 SIXP+y +72=9

X+y-2z-3=0 X+y-z-3=0

Giai h¢ ta tim dwoc 1(2,2,1) hozc 1(12,-2)
Chon D

2 L. . . o . X—1 y—6 z N Y . n R
Cho diém 1(1;7;5)va duong thang d N = =g Phuong trinh mit cau ¢ tam | va

cit duong thang d tai hai diém A, Bisao cho tam giéc dién tich tam giac IAB bang 2+/6015
la:

A. (x=1)" +(y-1) %(z-5) = 2018 B. (x—=1)" +(y-7)" +(z-5)" =2017.
C. (x=1) + (=) %(z -5)" = 2016. D. (x-1)"+(y-7)"+(2-5)" =2019.
Loi giai

Goi H la hinfyehiéu’cua 1(L7;5) trénd= H (0;0;-4) = IH =d (1;d) =243
SM|B=¥:AB:2?$:\/8020:>RZ IH? +(AZB] =2017

Viy phtrong trinh mt cau Ia: (X—l)2 +(y—7)2 +(z _5)2 —2017.

Chon B
X=-1+t
Cau 28: Cho diém 1(0;0;3)va duong thang d:{y=2t . Phwong trinh mat cau (S) c6 thm | va cat
z2=2+t
duong thang d tai hai diém A, B sao cho tam giac IAB vudng la:
A. x2+y2+(z—3)2:%. B. x*+y*+(z- 3) %
2 2 2 2 4
C. x*+y*+(z-3) =3 D. x*+y*+(z- 3) =3
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Céau 29:

Lo giai
* Goi H(-1+t;2t;2+t)ed Iahinh chiéu vudng géc cua | 1én duong thang d
= IH =(-1+1;2t;-1+1)
* Ta c vecto chi phuong cia d : a, =(12;1) va IH Ld

w|ro

T 1
= IH.a, :0<:>—l+t+4t—l+t:0<:>—2+6t:0<:>t:gz H(—

== 5] (5] -2

* Vitam giac 1AB vudng tai | va IA=1B=R. Suy ratam gidc IAB vubng cén tai | , do do6
ban kinh:

w|ro
w|~
N—

R = IA= AB c0s45° :2|H.%=\E|H :ﬁ.¥:¥
* Vay phuong trinh mit cau (S): x* +y? +(z—?>)2 :%.

Chon B
Cho diém A(2;5;1) va mat phang (P):6x+3y —2z4 24 =0, W1 hinh chiéu vudng goc cua

A trén mat phang (P). Phuong trinh mat cau, (S) €6,dién tich 7847 va tiép xdc voi mat
phang (P) tai H, sao cho diém A nam trong'mat cau la:

A. (x-8)" +(y—-8)"+(z+1)" =196. By(x+8)" +(y+8) +(z-1)" =196.
C. (x+16)" +(y+4) +(z—7)" =196. D. (x-16)° +(y—4)" +(z+7)" =196.
L'oi giai
X=2+6t
* Goi d la duong thang'di qua A vavudng goc véi (P). Suyra d:dy=>5+3t
z=1-2t

* Vi H la hinh chicuvténg.goc cia A trén (P) nén H =d N (P).

Vi H ed nén H (2+6t5+3t;1-2t).

* Mat khac;"H, e (P) nénta cé: 6(2+6t)+3(5+3t)-2(1-2t)+24=0=t=-1
Do-ddnH (%4;2;3).

*Goi’I,R lan luot 12 tim va ban kinh mat cau.

Theo gi&'thiét dien tich mat cau bang 7847, suy ra 47R* = 7847 = R =14.

Vi mat cu tiép xtc véi mat phang (P) taiH nén IH L (P)=1ed.

Do d6 toa do diém | c6 dang 1 (2+6t;5+3t;1-2t), véi t=-1.

* Theo gia thiét, toa d6 diém | thoa méan:

6(2+6t)+3(5+3t)—2(1-2t)+ 24 (1
d(l,(P)) =14 — - =14
{ = 6°+3 +(-2) >it=—3 ot=1
Al <14
J(6t)7 +(30) +(-2t)” <14 —2<t<2
Do do: 1(8;8;-1).
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* Vay phuong trinh mit cau (S): (X—8)2 +(y—8)2 +(Z +1)2 =196.

Chon A
x=1
Cau 30: Trong khong gian véi hé toa do Oxyz, cho ba duong thang d,:{y=1teR;
z=t
X=2
_ ooox=1y z-1 _ .. Sl e A A
d,:s y=u ,ueR; A: T 1T 1 Viet phuong trinh mat cau tiép xuc véi ca d,,d,
z=1+u
va c6 tam thudc duong thang A?
1Y 1)? 1Y 5
A. (x=1)" +y? +(z-1)" =1. B. [ x==| +|y+= || -5 ==.
(5 (- SRS
3Y 1) 3y 1 5)° 1) 5\ 9
C.lX—= | +|y—=|+lz2-—=| ==. D. | X—=f +| Yys—| 2= | =—.
2 2 2 2 4 4 4 16
Loi giai
Chon A
Buong thang d, di qua diém M, (1,1,0) va c6 véctoychi phwong u, =(0;0;1).
Puong thang d, di qua diém M, (2;0;1) va ¢6'véc to chiphuong u, =(0;11).
Goi | latam cia mit cau. Vi | e A ngn ta'thamysé hoa | (1+t;t;1+t), tir do
IM, = (-t;1-t51-54), . M, =(1-t;-t;-t).
Theo gia thiét ta co d (1;d,)=d (d;d), tweng duong véi
‘ M, ;u, ‘ ‘ M\, 1-t) 4+t 4[2(1-t)
Moty | AW Jo-t e apyt
U, Uy, 1 V2
Suy ra 1(1;0;1) va ban kinh'mit cau 1a R=d (1;d,)=1. Phuong trinh mit cau can tim la
(x—l)2 +y? +(z—1)2 =1.
X=2-t
Cau 31: Cho mit cau(S): x* +y* +2° —2x+4z+1=0 vaduong thang d :¢ y=t .Tim m dé d
Z=m+t
cat)(S) tai hai diém phan biét A, B sao cho cac mat phing tiép dién cua (S) tai A vatai B
vubng goc vai nhau.
A. m=-1hoiac m=-4 B. m=0 hoac m=-4
C. m=-1hoic m=0 D.Ca A,B,C déu sai
| - Loigial
bé thoa méan yéu cau dé bai thi trudc tién d phai cat mat cau, tac 1a phuong trinh
(2-t)" +t? +(m+t)" - 2.(2-t)+4(m+1t)+1=0 cd hai nghiém phan biét.
<3t +2(m+1)t+m? +4m+1=0
Phuong trinh ¢4 hai nghiém phan biét khi A'>0 < (m+1)* —3m? ~12m-3>0
< m?+5m+1<0.
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Céau 32:

Céau 33:

Véi phuong trinh ¢6 hai nghiém phén biét, ap dung dinh li Viet ta c6
m® +4m+1
b =——

o+t :%z(m +1)
Khido 1A=(1-t;t;m+2+t),1B=(1-t,;t,;m+2+t,).
Vay IAIB =(1-t,)(1-t,)+tt, +(m+2+t)(m+2+t,) =0
< 3tt, +(m +1)(t1+t2)+(m+2)2 +1=0

—1
=N m2+4m+1—§(m+1)2+(m+2)2+1:0 @{2_ 4 (TM).

Chon A
Trong khong gian Oxyz, cho mit cau (S):x*+y?+2* +4x-6y+m&=0 ya duong thang
X y-1 z+1

(d):==2—==-—=.Timmdé (d) cit (S) tai hai diém M, N sao cho d§,dai MN béng 8.
2 1 2

A . m=-24 B. m=8 C. m=16 D. m=-12
Loi giai

(S) 6 tam 1(~2;3,0) va ban kinh R = /(=2)" + 3’ + Q%= M= 13- m(m <13)

Goi H 1a trung diém M, N = MH =4

Duong thang (d) qua A(0;1;,-1) va c6 vecto chiphueng

fo]
i
Suyra R=MH?+d?(1;d) =«4* +8* =5

Taco V13-m=5<13-m=25<& m=-12
Chon D 7 ’ 7
Cho duong thang /d la giao tuyeén cua hai mat phang (B):Xx+2y—-2z-4=0

=3

ﬁ:(2;1;2):>d(l;d):

(o) 12X —2y —2z4-1=0, va/mat ciu S ¢6 phuong trinh X> +y* +2° +4x—6y+m=0.
Tim m dé dudng.thanhg d €at mat cau (S) tai hai diém phan biét A, B sao cho AB = 8.
A. -9 B.-12 C.5 D.2
Loi giai
Taco.n, =\(Z;-2—1), n, = (1;2;-2) lan luot 12 VTPT ciia (a) va (B)

, - 1lr— —
Suysra VTCP cuia dwong thang d la u :g[nl; nz] =(2;1,2),

Ta c6 A(6;4;5) 1a diém chung cua hai mat phang (o) va (B) nén Aed.
Mt cau (S) c6 tam 1(-2;3;0), ban kinh R =+/13—m véi m < 13.
1A = (8:15) = [m, G] = (~3;-6;6) = d(I,d) = 3

. AB
Goi H la trung diem cua AB = AH=7=4 valH=3.
Trong tam gi4c vudng IHA ta c6: 1A’ = IH* + AH® < R* =9+16

& 13-m=25< m=-12 . Vay m=-12 la gia tri can tim.
Chon B
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Céau 34:

Céau 35:

Trong khéng gian vai hé truc toa @ Oxyz, cho A(L;0;2),B(3;14),C(3;-2;1). Tim toa do
diém S, biét SA vubng goc véi (ABC), mat cau ngoai tiép tr dién S.ABC c6 béan kinh bang
311

2
A. S(-4,-6;4). B. S(3;4,0). C. S(2,2,1). D. S(4;6;-4).

Loi giai

Taco AB=(2;1,2);AC =(2;-2;-1), suyra AB L AC .
Tam gidc ABC vudng nén 1 va S ¢ thé si- dung cac tinh chat ciia phép s
dung tam dé tinh.
Tinh duoc IM,
MI L (ABC) = MI =k| AB, AC | >k

AS = 2MI , tim S.
| AB, AC |=(3,6;-6)

va S c¢d cao dd am.

. -1 3 ,
Goi M (3;7;2] la trung diém BC. Ta co:

3\/1_1]2_9 81 9

—=—=IM==
2 2

IM? =1B*-BM? =
2 4

MI L (ABC) = MI =k| AB, AC |=k(3;6:£6) = MI =9]k|. Suy ra %:9|k|<:> k :i%

k:% thi AS =2MI =(3;6;-6) =.8 (4,6{~4)

Chon D
Trong khdng gian voi hé toa'dd, Oxyz , cho diem A(0;0;4), diém M ndm trén mat phang
(Oxy) va M =0 . Goi-B. la hinh chiéu vudng goc ciia O 1én AM va E 1a trung diém cua
OM . Biét duong thang DEyludn tiép xdc voi mot mat cau ¢d dinh. Tinh ban kinh mat cau
do.
A R=2. B.R=1. C.R=4. D. R=+2.

Loi giai
Chon A
Ta co.tam gidc OAM ludn vuodng tai O .
GGi | Ttrung diém ciia OA (Diém 1 cb dinh) ‘
Taed tamgiac ADO vubng tai D cé ID la

duong'trung tuyén nén 1D = %OA =2 (1)

Tacd IE la duong trung binh cua tam gidc OAM I
nén IE song song véi AM ma OD L. AM = OD L IE 5
Mat khac tam gidc EOD can tai E. Tur d6 suy ra
IE 1a duong trung truc cua OD

Nén M
DOE = ODE; 10D = IDO = IDE = I0E =90° = ID | DE (2)

A iAo . A a L. A
Vay DE ludn tiep xuc voi mat cau tdm | ban kinh R:%:Z
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Céau 36:

Céau 37:

Trong khdng gian toa d6 Oxyz cho diém A(0;11),B(L0;-3),C(-1—2;-3) va mit cau (S) cd
phuong trinh: x* +y? + 2% —2x+2z—2=0.Tim toa d6 diém D trén mat cau (S) sao cho tir dién
ABCD c6 thé tich I6n nhét,

3 3 3 3 3 3 333 3 33
Loi giai
Taco (S):(x—1)%+y* +(z+1)* =4 suyra (S) cd tam I(1;0;-1), ban kinh R =2
Va AB = (L;,—1;,—4); AC = (-1,-3;-4)
Mit phing (ABC) c6 mot vecto phap tuyén Ia n= [E, E] = (-8:8:-4)
Suy ra mp(ABC) c6 phuong trinh: -8x +8(y —-1)-4(z-1) =0< 2x-2y47+1=0

I6n nhat khi va chi khi<d (D;(ABC)) l6n nhit.

Taco Ve =%d(D;(ABC)).SABC Nén Ve
Goi D,D, la dwong kinh ctia mat cau (S) vudng goc véi mp(ABE). Tarthay véi D 1a 1 diém
bat ky thugc (S) thi d(D;(ABC)) < max {d(D;;(ABC)); d(D,; (ABC)).

Dau “=" xay ra khi D triing v6i D1 hoic D,

Puong thing D,D, di qua I(1;0;-1), va c6 VTCP lalnasc =(2;-2;1)

Xx=1+2t
Do d6 (D1Dz) c6 phuong trinh: {y = -2t
Z=-14t
X =1+2t 2
t==
A 2:3R N , LN Ty=—2t 3
Toa do diem D; va D, thoa man hé: =
z=-1+t t_—_2
(x-1)°+y*+(z+1)° =4 3

. : 7 4 1 . N
Tathay: d(D,;(ABC))>d(D,;(ABC)). Vay diém D(?‘?‘g] la diém can tim
Chon D
Trong khong_gian vaéi hé toa dd Oxyz, cho dwdng thang d : X_ll:%: Z+13 va miat cau

(S) tam/1 co6 phuong trinh (S):(x—1)" +(y—2)"+(z+1)" =18. Puong thing d cit (S)
tai hai diém A, B. Tinh dién tich tam giac 1AB.

p B g 16v11 c Y1 p, BVLL
3 3 6 9
Loi giai
Chon A
Duong thang d di qua diém C(10;-3) va c6 vecto chi
phuong u =(-1,2;-1) o
Mit cAu (S) c6 tam 1(1,2;-1), ban kinh R =32 / AN
AN
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Goi H la hinh chiéu vudng goc cua | 1én duong thang d .

[Ce] i
Khido: IH = H , VOIi IC:(O;—Z;—Z); 2X+y-32-4=0
u
V6% +22+2% /66

Ji+4+1 3

Suyra HB = /18—% :¥

1 66 86 _8VI1
; .

1
Vay, S =—|H-AB=—
ay, S 2 2 3 3

Vay IH =

143

Cau 38: Trong khéng gian Oxyz, cho diém M (5;7;0] va mat cau (S)ax*4y’ +z%=8. Duong

thang d thay doi, di qua diém M, cit mét cau (S) tai hai-diém phan biét: Tinh dién tich I6n
nhat S cua tam giac OAB.
A. S=4T7. B.S=4. C. S.=2\1. D.S=2J2.

Loi giai
Mt cu (S) c6 tam O(0;0;0) va ban kinh R z.2+/2.
Vi OM =1<R nén M thudc mién trong cud
mit cau (S). Goi A, B la giao diémCid duong

BA
thang v&i mat ciu. Goi H 1a chan duong.cao ha B
tir O cua tam giac OAB.
biat x=0H ,tacé 0<x<OM =1, dong thoi . .
HA =+/R? —OH? = /8 — xZ . Vay.dién tich tam e .H
-7 \ ) ,’\/\\
giac OAB la ‘;/
1 -
Sose = 5 OH.AB= OH'HA=x/B-x". M
s \ B
Khao sat ham'sé=fi(x)= xv8— x> trén (0;1], ta N

duoc max £(x)="6(1)=+7.

Vaygiatri I6n nhat cia S, = J7 , dat dwoc

khiyx=1'hay H =M , n6i cach khac la d 1L OM .
Chon A

Cau 39: Trong’khong gian véi hé toa o Oxyz , cho diém A(2;11;-5) va mat phang
(P):2mx+(m?+1)y+(m*-1)z-10=0. Biét rang khi m thay ddi, ton tai hai mat cau c
dinh tiép xdc véi mat phang (P) va cung diqua A. Tim tong ban kinh cua hai mat cau do.
A. 22 B. 5v2. C. 74/2. D. 124/2.

Loi giai
Goi I (a;b;c),r lan luot 1a tdm va ban kinh ciia mat cau. Do mét cau tiép xdc véi (P)nén ta
co
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Céau 40:

) ‘2ma+(m2 +1)b+(m2 —1)c—10‘ B ‘(b—c)m2 +2ma+b—c—10‘
- (m2+1)\/§ - (m2+1)x/§
‘(b+c)m2 +2ma+b—c—10‘ = r(m2 +1)x/§

r=d(1(P))

(b+c—r\/§)m2+2ma+b—c—rﬁ—10=0 (1)
=
(b+c+r\/§)m2+2ma+b—c+r\/§—10:0 (2)

TH1: (b+c—r\/§)m2 +2ma+b-c-rv2-10=0 (1)
Do m thay doi van c6 mat cau c6 dinh tiép xdc véi (P) nén yéu cau bai toan tro thanh tim

diéu kién a,b,c sao cho (1) khong phu thugc vao m. Do d6 (1) ludn ding véi,moi

b+c—ry2=0
<<a=0
b-c—rv/2-10=0
b=rv2+5=0
<4a=0 Suyra |(0;5+rx/§;—5)=>(S):x2+(y—5—rx/§)2+(z+5)2:rz.
c=-5
Laicd Ae(S) nénsuy ra: 4+(—11—5—r\/§)2:r2©r2 122r +40=0 r=2v2
r=1072

TH2: (b+c+ r\/E)m2 +2ma + bt ¢ P2 210,= 01am tuong tu THI1 (truong hop nay
khong thoa dé bai)

ToOm lai: Khi m thay doi, ton tai hai'mat cau cé dinh tiép xdc véi mat phang (P) va cung di
qua A va c6 tong béan kinhda: 1242 suy ra chon D

Cho hinh chép SABC\co day'la tam giac déu canh bing 6cmva SA =SB = SC =4+/3(cm)

.Goi D 12 diémyddiximg cua B qua C. Khi d6 ban kinh mat cau ngoai tiép hinh chop
SABD bang?
A. 5cm B. 3v2cm C. J/26cm D. +/37cm

Lo giai

@ach,1: Dung CG vudng gdc véi (ABC), Qua E dung mit phang vudng goc véi SB , mat

phang,nay cat CG tai F. Suy ra F la tim mat cau ngoai tiép hinh chép S.ABD. Pat SF =R
Xeét hinh chir nhat: IE

FGSH => FC = SH — FG = SH —R*~CH? (1) ’

Lai c6: FC =+R*~CB”(2).Tir (1) va (2)
suy ra SH —vR2—CH? =+/R? —CB?

6—VR?—12 =JR?—36 = 5-R?—12=0=>R =

Suy ra chon D
Céch 2:
Chon hé truc toa do nhu hinh Vé.
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Céau 41:

Taco: C(0;0;0),A(-3v3;-3,0),B(-3v3;3,0),5(-2/3;0;6)
F eCG=>F(0;0;t)= FA=FS < /36 +12 = \[12+ (t —6)’

& t=1=>SC =+/37(cm) suy ra chon D

Trong khong gian voi hé toa do Oxyz, cho duong thang d :XT_Z:ll:% va mit cau
(S):(x—1)2+(y—2)2+(z—1)2 =2. Hai mit phang (P) va(Q)chtra d va tiép xdc véi (S)
. Goi M, N latiép diém. Tinh do dai doan thang MN.

A. 242, B. %. C. /6. D. 4.

Loi giai
Chon B
Mt cau (S) c6 tam 1(L2;1),R=+2
Puong thing d nhan u =(2;-14) lam vecto chi phuong
Goi H 1a hinh chiéu cta I 1én duong thang d. H e d <.H (2t+2;t;4t)
Lai co:
IHU=0& (2041t -2;4t-1).(2,-14) =0 & 2(2t %) #t + 2+ 4(4t-1) =0 = t=0

Suy.ratoa dd’dim H(2;0;0).
Vay IH =1+ 4+1=1/6
Suy rag UM =/6-2 =2
Goi K’ 1a hinh chiéu vudng goc caa M 1én duong thang HI .
11 1
MK?  MH?  MI? 2
2 4

Suyra: MK =—= MN =—.

V3 V3

1 3
Suy ra: =—+ —.
y 4 4
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Cau 42: Trong khdng gian voi hé toa do Oxyz, cho diem A(a;0;0), B(0;b;0), C(0;0;c), trong d6

a>0 b>0 c¢c>0 v3 1.2,3 7 Bi& mat phang (ABC) tiép xdc véi mat cau

a b c

(S):(x=1)"+(y-2)" +(z-3)° :772. Thé tich caa khéi tir dien OABC |3
A. E B. l C. § D. E

9 6 8 6

Loi giai
Chon A
Cach 1: Tacd (ABC):1+X Z_1.
a b c

Mt cau (S) c6 tam 1(1;2;3) va ban kinh R =\/7772.

1273
St St -1
< 2 < X , L . aab \c 72
Mt phang (ABC) tiép xdc véi (S)@d(L(ABC)):R@ﬁ: -
"
Mé£+g+§:7:>i2+i2+izzz.
a b c a~ b ¢ 2

Ap dyng BDT Bunhiacopski ta co
2
(12 +2° +32)(%+i+i)2(£+3+§j =7? :>i+i+122%.

a’ b? A¢’ a/b c a® b*> ¢
1.2 3
17141 ,
Diau"="xayra <Ja, b ¢ &a=2 b=1 c==, khidé V,,, =-abc=—.
£+E+§:7
a b ¢
, . 2 Xy z N L ia . 72
Céach 2: Ta¢b (ABC).5+B+E:1, mit cau (S) cotam 1(1;2;3),R=,|— .
1 2 3
; S a b c 72
Ta’to ("ABC)) tigp xtc véi mat cau (S) < d(1,(P))=R < — 1 \7
a’ b2 ¢
7-1 72 1 1 1 7 1 1 1 7
o= —@—2+—2+—2:—<:>—2 —2+—2:7——
1 1 1 7 a b ¢ 2 a b ¢ 2
a?h o
2 2 2 a=2
1 1 1 1 2 3 7 11 1 1 3
S S+t =—F—+———| - |+ =-1| +|=—=| =0 b=1
a~ b ¢ a b c 2 a 2 b c 2 5
C=—
3
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1 2
=V =—abc=—.
OABC 6 9
, o , .21 1 1 7
Cach 3: Giong Cach 2 khiden —+—+—=—.
r 2 N a rb’r C 2
Dén day ta c6 thé tim a, b, ¢ bang bat dang thirc nhu sau:
Taco
2 2
72:(£+E+§] :(1.1+2.1+3.1) 3(12+22+32)(i2+i2+i2j:>i2+i2+i221
a b c a b c a- b° ¢ a~ b° ¢ 2
111
Ma 12+i2+i2:1:> D4u “=" ctia BDT xay ra & = _b_c , két hop véi gia thiét
a- b® ¢ 2 1 2 3’
1 2 3 2 1 2
—+—+—=7taduoc a=2,b=1,c=—.Va =—abc=—,
a o 3 Y: Vonec 6 9
a=2
. 1 2
Tacd < b=1 =V 5 :Eabc:g.
2
C=—
3
. o A L ia Y. 72
Céach 4: Mat cau (S) co tam 1(1;2;3) va bankinh R = -
X M z
Phuong trinh mat phang (ABC): = B+_:l
a C
1 2 “3
7 g 7 12
Tacé:£+g+§:7<:>l+l L1 nén M(——Ej e(ABC)
a b c a C 777

12 . ; .
Thay toa do M (7,7,3] vao phuong trinh mat cau (S) ta thay dang nén M € (S).

Suy ra: (ABC) tiép'xicwoi(S) thi M Ia tiép diém.

2 -
Do do: (ABC)an(EEEJ c6 VTPT la MI = (E——8] n=(12;3)
777 77 7
, s Xy z 2
(ABC)aeo phuong trinh: x+2y+32—2:0<:>5+z+ =l=a=2,b=1, CZE

2
3

Vay V :labc:E
6 9

Cau 43: Trong khong gian véi hé toa o Oxyz , xét cac diem A(0;0;1), B(m;0;0),C(0;n;0) va
D(L11), véi m>0,n>0 va m+n=1. Biét rang khi m,n thay doi, ton tai mot mat cau co
dinh tiép xdc véi mat phang (ABC) va diqua D. Tinh ban kinh R ciia mat cau do.

A R=1. B R-V2. C.R=2. D R=Y3.
2 2 2
Loi giai
Chon A
Tu duy giam an, rit n=1-m ta duoc:
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Cau 44:

X y | Z _
(ABC)'EerJrI_l:o <:>(1—m)x+my+(m—m2)z—m+m2 =0.

Goi tam mat cau | (Xy; Yy:Z,) ta cé diéu kién theo bai toan: R=d(1,(ABC)). Vi vay

‘(l—m)xo+myo+(m—m2)zo—m+m2‘ (1=m) X, +my, +(m—m?)z, —m-+m?
\/(l—m)2+m2+(m—m2)2 m*—m+1

Ta can chon (X,; Yo:Z,) a0 ¢ho (1—m)x, +my, +(m—-m*)z, —m+m* =k (m? —=m+1),vm

R =

< (1-2))m* + (=%, + Yo + 2, —1) M+ X, =km? —km+k, vm

1_20:k onk
SX+ Y+t -1=-k & qy, =K
X, =K z,=1-K

Vivay I (k;k;1-k) va

R=Jk|=1D=(k-1)" +(k-1)° +(1-k -1 = k=1=R=1.

(THPT-Chuyén-Son-La-L4n-1-2018-2019-Thi-thang-4)Trong khong gian Oxyz , cho hai
diém A(-1;0;0) va B(2;3;4). Goi (P) la mat phing chita duong tron giao tuyén cua hai
mat cau (S,):(x-1)" +(y+1)° +22=4 va (8;): X" +y’A4 2" +2y-2=0. Xét M, N Ia
hai diém bét ky thuoc mét phang (P) sao ¢ho MN =1. Gia tri nhé nhat cia AM + BN bing

A.5. B. 3. C/6. D. 4.
Loi giai
Chon A

o<
N D
Cs M
Al/

(x—1)2+(y+1)2+z2 =4 @{x2+y2+zz—2x+2y—2:0

=x=0

* Xethé
X2 +y?+7° +2y-2=0

X+ Yy +2°+2y-2=0
Vay (P):x=0 ((P) chinh la mat phang (Oyz)).

Goi C(0;0;0) va D(0;3;4) lan luot 1a hinh chiéu vudng géc cua A(-1;0;0) va
B(2;3;4)trén mat phang (P). Suyra AC =1, BD=2, CD =5.

« Ap dung bét ding thac v/a? + b2 ++/c +d? 2\/(a+c)2 +(b+d)”, ta duoc
AM +BN =+/AC2+CM?2 ++/BD? + DN?
> J(AC +BD)’ +(CM +DN)’

> [9+(CM + DN’
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Céau 45:

Céau 46:

Laic6 CM+MN+ND>CD =5 nénsuyra CM+ND>4.Do d6 AM +BN >5.

, i , . AC BD N
bang thuc xay ra khi C, M, N, D thang hang theo tha ty do6 va M DN’ tuc la

DN
M (O;E;E] va N (OZE]
515 515
Vay gia tri nho nhat caa AM + BN 1 5.
Trong khong gian véi hé truc toa do Oxyz , goi a; B;y 1a ba gdc tao bai tia Ot bét ki vai 3
tia Ox;Oy; Oz va mat cau (S): (x—cosw)2 +(y—cos,B)2 +(z —cos;/)2 =4. Biét (9S)
ludn tiép xtc véi hai mat cau cb dinh c6 ban kinh R;;R,. Tinh T =R +R, .

A. T =8. B.T=4. C.T=11. DaT =9.
Loi giai

Chon B

Chon C

Ta c6 tam mat cau (S) ¢ tam | (cosa;cosB;cosy ), khi do-tam IN\thude mat cau (S') tam

0(0;0;0), R =\/COSZa+COSZ,B+COSZ}/ =1.

Mat cau (S)ludn tiépxuc voithai mat cau cb dinh (S,), (S,)

(S,)tam O bankinh\R, =|O1 -R|=2-1=1

(S,)tdm O bankinh R, =0l +R=2+1=3

S =R, +R, 24,

Trong khong gian véi hé toa do Oxyz , cho hai diem A(-12;0),B(2;-3;2).Goi (S)la mat
cawduong kinh AB va Ax Ia tiép tuyén cua(S)tai A; By la tiép tuyén cua(S)tai B va

Ax L By. Haidiém M, N lan lugt di dong trén Ax, By sao cho MN la tiép tuyén cia (S).
Tinh AM.BN.

A. AN.BM :%. B. AN.BM =48. C. AN.BM =19. D. AN.BM =24.
Loi giai
Chon C
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Gid sir (S) tiép xdc véi MN tai O.Theo tinh chat tiép tuyén, taeo MO, BN = NO va
AB L AM \y
= AM J_(ABN):> AM 1 AN.
BN L AM

MN = MO +ON = AM +
MN?2 = AM? + AN? = A
Do d6 (AM +BN )’ = AM?+ AB? + BN?

AB? 3% +5°+2? /

Theo dinh li Pitago, ta co )
+ BN

9.

Suyra AM .BN =

Cau 47: (Ping Thanh Nam D& 17) Trong khong-gian Oxyz , cho mat cau (S):x* +y*+(z—-3)* =8
ApAhop tat cd cac diém M thugc (S) sao cho MA =2MB
la mot duong tron (G). Ban kinh ciia (C) bang

ANT. C. 2V2. D. 3.
Loi giai
Chen A
°
(P)
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Tur phuong trinh mat cau (S): x* +y®+(z—3)* =8, suy ra mit cau c6 tam 1(0;0;3) va ban
kinh R=22.
Goi M (x;y;z) 1a diém thudc (S) sao cho MA =2MB . Theo gié thiét, ta co :

{M e(s) X' +y*+(2-3) =8
< 2 2 2 2 2 2
MA=2MB  |(x-4) +(y—4) +(z-3) :4[(x—1) +(y-1) +(z—1)}
x2+y2+(z—3)2:8 2 2
o Xy +(z-3) —8.
0 z2-2=0

Khoang cach tir tam 1(0;0;3) dén mit phang (P): z—2=0 la:

3-2]

)

Do d6 dudng tron (C) la giao tuyén cua mat phang ( ) va mat cau (S).
Buong tron (C) c6 ban kinh R \/Rz =8-1=4+7.

Cau 48: (Kim Lién) Trong khdng gian Oxyz, cho mat cau (S):x2+y2 +2°+2x -4y -2z +g:0

=1<R.

va hai diém A(0;2;0), B(2;-6;-2). Biém(MY(a;b;c) thuoc (S) thoa man tich MAMB c6
gia tri nho nhat. Tong a+b+cbang

A -1 B.1 C.3 D. 2
Lot giai
Chon B
Cach 1:
MA=(-a;2-b;—c)
MB=(2-a;,-b—6;xc-2)

= MAMB =za(2-a) +(2~b)(-b-6)—c(-c—-2)=a’+b’+c*~2a+4b+2c-12=P
ca’+bl+c’-2a+4b+2c-12-P =0 (a-1) +(b+2)" +(c+1)" =P +18

Néu P +18<0we P < —18 thi khdng ton tai diém M .

Néu"P%18=0 < P =-18 thi M (L,-2;-1) khdong théa mian M e (S).

NeuP +18>0 <> P >-18 thi M thuoc mat cau (S') cotam 1'(1-2;-1) va ban kinh
R'=+18+P .Khid6é M la diém chung cta hai mat cau:

/6

(S):x*+y*+17° +2x—4y—22+g:0 c6 tdm 1 (-1 2;1)va ban kinh R ==

(S')x*+y*+2* —2x+4y+2z-12-P =0 co tam 1'(1;-2;—1)va ban kinh R' =18+ P .
Ton tai diém M khi va chi khi hai mat cau (S) va (S') cé diém chung

& [R-R|<N'<R+ R’@‘@—\/18+ P SZ\/ES§+\/18+ P.
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V18 + P>i P>—
—2\/€s§—\/18+ P<2J6 |V18+P<——

@%gsPss—zg (théa mén P >-18)

Khido P = —> dat dugc khi hai mét cau trén tiép xtc ngoai tai M (a;b;c) thoa man:

@ I
M = - R D = MI’ = —1M|’93M|+W 6@T=M:M(—1;1;1)
R’ 3\/— 4 2 2
2

Khi d6 minP:_—9<:> M(—l;l;l):a+b+c=1.

2 2 2
Cach 2:
Me(S)<:>a2+b2+c2+2a—4b—20+%:0<:>(a+1)2+(b—2) + (- 1)

Nloo

M e(S)<:>a2+b2+c2 :—2a+4b+2c—%.

MA=(-a;2-b;—c)
MB=(2-a,-b-6;—c-2)
W.W:—a(2—a)+(2—b)(—b—6)—c(—c—2):a2+b2+c2—2a+4b+2c—12.

= MAMB——2a+4b+2c—%—2a+4b+20 -12 = —4a+8b+4c—3—23: P.

P:—4a+8b+4c—§: ~4(a+1)+8(b-2)+4(c— 1)+%

p_%: ~4(a41)$8(b-2)+4(c-1).

Ap dung bat dangethic,Bunhiacdpxki cho hai bo sé —4;8;4 va a+1;b—2;c—1, tacd

(p_%] S (a¥1) +8(0—2)+ 4(c—1) | < (16+64+16)] (a+1)" +(b—2)" +(c~1)*| =144

=>~12< P—E£12<:>—2£PS§.
2 2 2

—4a+8b+4c—§:—g —4a+8b+4c=12 2

P=——& &<2a+b=0 s<b=1
2 a+l b-2 c-1

= = a+c=0 l

2

4 8 4 C=

Khi @6 minP :—g =M (—%;1;%): a+b+c=1.
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Cau 49: (CHUYEN SU PHAM HA NOI LAN 4 NAM 2019) Trong khong gian toa d6 Oxyz, cho
hai diém A(L;0;0), B(56;0) va M la diém thay doi trén mt cau (S):x*+y*+2z° =1. Tap
hop cac diém M trén mat cau (S) théa man 3MA? + MB? =48 c6 bao nhiéu phan tu?

A 0. B.1. C.2. D. 3.
Loi giai
Chon B
Cach 1:
+) Mat cau (S):x*+y?+2%=1c6 tam 0(0;0;0), ban kinh R =1.
+) Tatimdiém 1(x;y;z) théa man 3I1A+1B=0.
+) C6 1A= (1-x;-y;-2), IB=(5-x;6-y;-12).
3(1-x)+5-x=0
+) 3IA+1B=0 < 3(-y)+6-y=0
3(-2)-z=0
X=2
—4x+8=0
& -4y+6=0 < y:§<:> | Z;E;O . Suy ra IA:@, IB:@.
o 2 2 2 2
A= z=0

) 1 — —\2 — —\2
+) Do 46 3MA? + MB? = 48 <> 3MA ¥MB = 48 <:>3(MI + |A) +(|v|| + IB) =48
S AMI? +31A° + 1B + 2MI (31A +1B) =48 </4MI* +31A° + B = 48 < M| :g.
Tathay Ol =g nén diém 1.am ngoai mat cau (S). Taco Ol =R+MI =OM +MI, suy ra
c6 mot diém M thudc.dean Ol thoa man dé bai (diém M 1a giao diém cua doan thang Ol
va mit cau (S)).
Cach 2:
Goi M (%,; Ygizg)sthudc mat cau (S) va thoa man 3MA? + MB? = 48.
Taco: 3MA’ + MB? =48 & 3[(xo ~1) +y2+ Z§J+[(xo —5) +(y,—6) + zﬂ =48
& MGt Ay + 470 —16%, -12y, +16 =0 < X, + Y. + 22 — 4%, -3y, +4=0.

. 3 .
Suyira M) 'thuoc mat cau (S') tam I'(Z;E;Oj, béan kinh R':g.
Mt khac M thudc mat cau (S) tam O(0;0;0), bankinh R =1.
Ta thay: OI'=2: R+R" = miatcau (S) va (S') tiép xic ngoai nhau tai M
= C6 duy nhat mot diém M thoa man dé bai.
. 2

Cau 50: ( Sé Pht The) Trong khong gian Oxyz , cho mat cau (S): (X+2)* +(y —1)? +(z+\/§) =9

va hai diém A(—Z; O;—2x/§), B(—4;—4;0). Biét rang tap hop cac diém M thugc (S) sao cho
MA? + MO.MB =16 [a mot duong tron. Ban kinh cia dusng tron dé bing
A 3. B. V2. C. 2. D. 5.
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Céu 51:

Léi gidi
Chon C
Mt ciu (s) o6 tam | (-2:L—v/2), ban kinh R=3.
Véi moi diém M (X;y;z)e(S) taco MI =3.
—_— _— —\2 — —\ [—— ——
Theo d& bai MA® + MO.MB =16 <:>(MI +|A) +(|v|| +|o)(|v|| +|B)=16.
<:>2W2+ﬁ\2+W(2ﬁ+@+ﬁ)+ﬁ.@:16(*).
C6 1A=(0;-1—/2),10=(2-1+2), B=(-2-512), MI =(-2-x1-y;—~/2 2]
= 21A+1B+10 =(0;-8,0), W(zTA'+W3'+E):8(y—1), 10.IB=3.
Do d6 (*) < 2.9+3+8(y—-1)+3=16 < y =0 hay M thuoc mit phangy(P):y=0.
Tap hop diém M 1a dudng tron giao tuyén ciia mat phang (P) vamat cau (S).

Do d(1;(P)) =1 suy ra ban kinh ciia dwong tron r =+/3* L1 =2y/2"
Cach 2.
Mt ciu (s) o6 tam | (~2:L—v/2), ban kinh R=3,Goi M{Xy:7).

M e (S) :>(X+2)2+(y—1)2+(z+\/§)2:9

X+ 422 +ax-2y+2422-2=0 (1)
MA2+W.W:16<:>(x+2)2+y2+(z+2«/§)2+x(x+4)+y(y+4)+zz:16
o X2+ y + 70 +Ax+2y+242742=0,(2)

X2 £ Y222\ Ax= 2y +24/22-2=0

%2+ Y2+ 72 +4x+ 2y + 2422 -2=0

— y =0 hay M thudc mat phang (P):y=0.

Tap hop diém M ladudngstron giao tuyén ciia mat phang (P)va mat cau (s).
Do d(I(P)) =1 suy ra ban kinh cua duong tron r=\/327:2\/§.

(CUM TRANKIM HUNG - HUNG YEN NAM 2019) Trong khong gian véi hé truc
toa==wdd (Oxyz cho mat phang (P):2x—y—2z—2=0 va mat phang

Tur (1) va (2) ta c6 hé: {

(Q)#2x—y—2z+10=0 song song véi nhau. Biét A (1;2;1) 1a diém ndm giita hai mat
phang )(P) va (Q). Goi (S) la mat cu qua A va tiép xic véi ca hai mit phang (P) va
(Q). Biét ring khi (S) thay doi thi tdm cia né ludn nim trén mot duong tron. Tinh ban
kinh r caa duong tron d6

A_.rzﬂ. B.r:&. C.r:ﬁ. D.r:&.
3 3 3 3
Loi giai
Chon A
biém M (1;0;0) 1a 1 diém thudc (P).
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Céau 52:

2+10| 12

Vi (P)/(Q) rén 4((P).(@)=d(M,(Q))= -4

V7 () + (2 3

Gia sir I(a;b;c) latamcia (S). Vi (S) tiép xtc véi ca (P) Vay( Q). nén ban kinh mat cau

(S) la R:M_4_

2 2
Do d6 1A=2 nén | ludn thuoc mat cau (T) tam A, Man kinh 2.

Ngodi ra d (1,(P)) = d (1.(Q)) & 2a-b“2c-2| _ |2a—b-2c+10|
J2A(<) (%) 22+ (-

<|2a-b-2c-2|=[2a-b-2c+10) <2a-b-2c-2=—-(2a-b-2c+10)

<2a-b-2c+4=0.Do d6 | ludn thugc mat phang (R):2x-y-2z+4=0.,

Goi H Ia hinh chiéu vudng goceia\A 1én (R). Vi A, (R) cd dinhnén H c6 dinh.
21-2-2.1+4

(1) +(-2)} 3

Ma AH L :> AH\L HI , do d6 AAHI vudng tai H nén

=VAIT=AH? = 22 - 22 4‘/_

Taco: AH =d(A,(R))=

42
2

Vay ¥ ludn thudc duong tron tdm H , nam trén mat phang (R), ban kinh r =

(Chuyén  Vinh  Lan 2) Trong khong gian Oxyz,cho  mat  cau
(S):(x—2)" +(y—4) +(z—6) =24 va diém A(-2;0;—2). Tu A ke cac tiép tuyén dén
(S) vei cac tiép diém thude duong tron (w). Tir diém M di dong nim ngoai (S) va nam
trong mat phang chira (w), ké cac tiép tuyén dén (S) véi cac tiép diem thudc duong tron
(w). Biét khi (w) va (w’) c6 cung ban kinh thi M ludn thugc mot duong tron cb dinh.
Tinh ban kinh r cua duong tron do.

A r=62 . B. r=3J10 . C.r=3J5. D.r=3V2 .
Loi giai
Chen B
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Goi H latam cua duong tron (w)va E 1a mot tiép.diem ciia tiép’tuyén cta hinh cau ké tir
diem A.Khid6 E € (w).
Mt ciu c6 tam 1(2;4;6) va ban kinh R =2\/6,. Poan 1A =46 = IA=2R.
Goi (P) 1a mat phang chtra duong tron/(w), ma Mpdi dong trong d6. Khi d6 ta ludn c6
Al L (P). Tamgiac AIE vudng 64E malEH Jla duong cao nén
IE2  R® \R

IHIA=IE*=IH :ﬁ_ﬁzil Twdo suy ra ban kinh HE =+ HI.H :RT\@.

Goi r la ban kinh ctia dixong tron ma M di dong trong mit (P) tao nén. Khi d6 ban kinh
duong tron chinh la r= HM,
Vi duong tron (w)wa'(w’) cd cing ban kinh nén ta suy ra Ml = Al = 2R.

2
Tam gia¢_ MHI wong & H néntacé MH =+MI* —IH? = 4R2—RT:R—\/1_5.

2
Vaybankinh duong tron ma M didong tréndé 1a r = MH = RT\/l_S
Thay,R = 26 taduoc r=3y10 .

Cau 53: (Chuyén Vinh Lan 2) Trong khong gian cho hinh cau (S) c6 tim O, ban kinh R. Mot
diém S ¢b dinh nam ngoai hinh ciu sao cho SO =kR(k >1). Tir S ké cac tiép tuyén dén
mit cau véi cac tiép diem thuoc duong tron (C,). Trén mat phang (P) chira duong tron
(C,) ta lay mot diem E thay d6i nim ngoai mat cau (S). Tir E ta ké cac tiép tuyén dén
mit cau véi cac tiép diem thuoc duong tron (C,). Biét ring hai duong tron (C,) va (C,)

ludn c6 cung ban kinh. Hoi khi do diém E di chuyén trén mot duong tron c6 ban kinh R’
bang bao nhiéu?

/ 4 4

K 1R, B.R = K -1

A R'=
k 2k

R.
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crYHlg pr=YK-1p
Kk Kk
Loi giai
Chon A
Goi K la mot tiép diém cua tiép tuyén ké tr S, H 1a tdm cua duong tron (C,). Tam giac
2
giac SKO vubng tai K va KH 1a duong cao. Do d6 OH.0S = OK? = OH = %KS :%.

Do hai duong tron (C,),(C,) c6 cuing ban kinh nén ta suy ra OE =0S =kR.
Duong tron ma E di dong trén d6 c6 ban kinh 1a R' = EH .
Vitam gidc EHO vubng & H nénta co

2 4
R'=EH =vEO?-0OH? :\/szz—R——\/k 1

R.

k2 k

Binh luan:
Bay gio thaymk =2,R =26 va tién hanh toa do hoa diém S(—2;0,—2) vé6i diém
O(27476), thi ta cO dugc cau 47 trong dé thi thir chuyén DH Vinh 1an 2 nim 2019 & trén.
Cau54: (Chdyén Vinh Lan 2) Trong khong gian cho mit cau (S) c6 phuong trinh
x*+y¥+2*=1. Tu diem A(2019;0;0) ta ké cac tiép tuyén dén (S) véi cac tiép diem
thudc duong tron (w). Tir diem M di dong ndm ngoai (S) va nam trong mit phing chaa
(w), ké cac tiép tuyén dén (S) véi cac tiép diém thude dudng tron (w’). Biét khi (w) va
(w") c6 cung ban kinh thi M ludn thugc mét duong tron cé dinh. Tinh chiéu dai quang
duong | khi M di chuyén ding 2019 vong theo ciing mot chiéu trén duong tron dé.
Al 2. 20194_17r

B. =20197 .
2019
C. 1 =81527227 . D. 1 =4076361r .
Loi giai
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Cau 55:

Chon C

Tt gia thiét ta co:

Ban kinh mat cau R =1, tdm mat cau<0 (0;0;0) . Khoang cach AO = 2019 = 2019R.
Nhu vay ta cé k =2019.

Ap dyng bai todn 47.1ta c6 ban kinh ma.dudng'tron M di dong trén do la

r_\/|<4—1R_\/20194—1
kK 2018,

Chu vi cua duong tron M .didong la C = 27r .

V2019 -1

Vay chiéu dai quang.dudnga: | = 2019.27r = 201927~ = = 81527221

(Chuyéh Thai'Nguyén) Trong khdng gian Oxyz, mat cau (S) di qua diem A(2;-2;5) va
tiép xdc véi baumat phang (P):x=1,(Q):y=-1va (R):z=1 c6 ban kinh bang

A3, B.1. C. 24/3. D. 34/3.
Lai giai
Chon B
Goi I (a;b;c) va R latam va ban kinh cua (S). Khi d6 ta ¢6
IA=]a-1
R=1A=d(1;(P))=d(1;(Q))=d(I;(R)) = 1A=|a-1=|o+1=|c-1 < <a-1=+(b+1)
a-1=%(c-1)
IA:|a—]4 b=a-2 b=a-2
TH1: ta-1=b+l<<c=a & 4Jc=a (v6 nghiém)

a-l=c-1 (g_a)2+32 +(5—a)2 (a_l)z 2a°-12a+28=0
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TH2:
a-l=-b-1<c=a &<c=a S<<b=-4=R=1

a-1=c-1 (2—a)2+(—2+a)2+(5—a)2:(a—l)z 2a’-16a+32=0 |c=4

IA=|a-1 b=a-2 b=-a
TH3:Ja-1=b+1 < <c=2-a <qC=a (v6 nghi¢m)
a-l=-c+1 (2—a)2+a2+(3+a)2:(a—l)2 2a’+4a+12=0
IA=]a-1 b=-a b=-a
TH4:Ja-1=-b-1<qc=2-a < 4Cc=a (v6
a-l=-c+1 (2—a)2+(—2+a)2+(3+a)2:(a—l)2 2a’$12=0

nghiém)
Vay mat cau c¢6 ban kinh R =1
Cau 56: (Van Giang Hung Yén) Trong khong gian vai hé toa d§ Oxyz,cho” A(1,0;2), B(3;1,4),

C(3;-2;1). Tim toa do diém S, biét SA vudng gocH&iIR(ABC ),/mat cau ngoai tiep tu dién

S.ABC c0 ban kinh bang 3V1L va S c6 cao do.am.

A. S(4,6,-4). B. S(4;,-6;—4), C. S(-4:6;-4). D. S(—4,-6;-4).
Loi gial

Chon A.

Tacd AB=(2:12), AC =(2-2;-1) =[ AB, AC | =(3,6;-6).

Do SA wvudng goéc voi (ABC) nén mot VTCP cia duong thang SA duoc chon la
u= [ETC] =(3,6;,-6).

Puong thang SA qua A(l; 0; 2) vacod VTCP u = (3;6; —6) nén c6 phuong trinh tham s6 1a:
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X=1+3t
y=6t (teR).
z=2-6t

Do AB.AC=4-2-2=0= AB L AC = AABC vuong tai A.
Goi M 1a trung diém BC, khidé M 1a tdm duong tron ngoai tiép tam giac ABC . Goi d la

dudng thang qua M va song song véi SA nén d L (ABC), suy ra d la truc duong tron

ngoai tiép AABC .
Trong mat phang (SAM ) V& duong trung truc cia SA cat d tai | vacat SA tai N.

Mit phang (ABC) qua A vacoé mot VTPT n= [E,E] =(3;6;-6) nén c6 phuong trinh

téng quaét 1a:
3(x-1)+6y-6(z-2)=0< x+2y-2z+3=0

BC =(0;-3;-3)= BC =18 = BC? =18.

Tacod RZ:IA2+AM2<:>97?:IM2+%802:>|M :%

Do S e SA nén S(1+3t;6t;2—6t), ma SA=2IM =,/SA=Q
[1+3t+12t-2(2-6t)+3]
9 =9
Vh2+(—2f-+22
t=1=5(4;6;,-4)
t=-1=5(-2;,-6;8)

< d(S,(ABC)) =

e27t|=27T< amd’cao do cia S am nén S(4;6;-4) thoéa yéu cau

bai toan.
(Chuyén Hung Yén 4kan \3) ’Trong khéng gian Oxyz, cho mat cau

causr: (S):(x-1)"+(y-2)° #(z-3)" =25 va M(4; 6;3). Qua M keé c4c tia Mx, My, Mz ddi
mot vudbng goc voi nhau va,cat mat cau tai cac diém thir hai tuong Gng 12 A, B, C. Biét
mit phang (ABG)\luén di qua mot diem ¢6 dinh H (a;b;c). Tinh a+3b—c.

A 9. B. 14. C. 11. D. 20.
Loi giai
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Tacé M (4;6;3) nam trén mat cau (S) tam 1(1;2;3) bankinh R=5.
Dung hinh hop chit nhat noi tiép hinh cau, c6 ba canh 1a MA, MB, MC .
Taco tam 1(1;2;3) ciia mat cau ciing 1a tdm cua hinh hop chit nhat.

Goi O 1a tam dudng tron ngoai tiép tir giac MAFC .

Trong mit phang (MBF), goi H=MI "BO = H e BO c(ABC) (1)
Do H latrong tdm caia ABMF nén MH =§MI :

Do I, M c6 dinh nén H ¢6 dinh (2)

Tu (1) va (2) suyra (ABC) ludn di qua diém c6 dinh H .

GoiH (a;b;c). Taco W:%W,wi MH (a—4;b—6;c—3); MI(-3/-4;0)
a-4=-2 a=

Ta duoc b—6:—§<:> b:ﬂ.

3 3

c-3=0 c=3
Vay a+3b-c=2+10-3=9.
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GTLN, GTNN TRONG HINH HOC TQA PQ OXYZ
A - LY THUYET CHUNG
Dbé tim cuec tri trong khong gian chung ta thuong sir dung hai cach lam:
Cach 1: Str dung phuong phép hinh hoc
Cach 2: Sir dung phuong phap dai so.
Bai toan 1: Trong khong gian Oxyz, cho cac diém A(X,; Y.; Z,),B(Xs; Ys: Zg) VA Mit phang
(P): ax+by+cz+d =0. Timdiém M e (P) sao cho
1. MA+MB nho nhat.
2. IMA—MB| I6n nhat v6i d(A, (P)) = d(B, (P)).
Phwong phap: ’ 7 7
e Xét vi tri trong d6i cua cac di€m A, B S0 v&i mat phang (P).
o Néu (ax, +by, +cz, +d)(ax, +by, +cz, +d) >0 thi hai diém A, B cung phia\voi matyphing (P).
o Néu (ax, +by, +cz, +d)(ax, + by, +cz, +d) <0 thi hai diém A, B nam khac\phfawsi mit phang
(P). ’
1. MA+MB nho nhat. 7 i
e Truong hgp 1: Haidiém A, B & khac phia so v&1 mat phang (P).
Vi A, B ¢ khac phia so véi mét phing (P) nén MA+MB nhg/nhat bang™AB khi va chi khi
M = (P) N AB.
e Truong hop 2: Haidiém A, B ¢ cling phia so v&i maf phiang (P):
Goi A' dbixung v6i A qua mat phing (P), khidé A' v&,B & khac phia (P) va MA=MA’ nén
MA+MB=MA'+MB > A'B.
Viy MA+MB nho nhit bing A'B khi M = ABB "(P).
2. [IMA—MB| I6n nhit.
e Trudng hop 1: Haidiém A B & cUngephia\so voi mit phang (P).
Vi AB & cing phia so v6i mat phang (P) nén [MA—MB| I6n nhit bang AB khi va chi khi
M = (P) AB.
e Trudng hop 2: Hai diémA, Byo khag phia so v6i mét phang (P).
Goi A' dbi xtimg véi Asgua mit phéng (P),khido A' va B & cung phia (P) va
MA = MA' nén |MA - MB|=|MA'—MB| < A'B.
Vay [MA—MB| lén nhat'bang A'B khi M = A'B (P).
Bai toan 2:4ap phuong trinh mit phang (P) biét
1. (P) di quaidirong thang A va khoang cach tir Ag A dén (P) I6n nhat
2. (P) diqua AWa tao véi mat phang (Q) mot goc nhod nhat
3. (P) diqua A vatao v&i duong thang d mot goc 16n nhét.
Phwong phap: )
Cach 1: Dung phuong phap dai s6
- a>9 =1 byl =2 C21 va A(%; ¥o; Zo)
Khi d6 phuong trinh (P) c6 dang: A(X—x)+B(y-Yy,)+C(z-2)=0
bB +cC

1. Gia sir duong thang A:

Trong d6 Aa+Bb+Cc=0= A=- (a=0) (D)
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Khi d6 d(A, (P)) _ |A(X0 B Xl) + B(yo B yl) +C(Zo B Z1)| (2)

VA% + B2 4+C?

Thay (1) vio (2) va dit t = g, ta duoc d(A,(P)) =T ()

mt? +nt + . . iy
'2—'p', khao sat ham f (t) ta tim dugc max f (t) . Tur d6 suy ra dugc su bieu
mit +n't+p
dién caa A,B qua C rdicho C gia tri bat ki ta tim duoc A, B.
2. va 3. lam tuong tu
Céch 2: Dung hinh hoc
1. Goi K,H lan Iuot 1a hinh chiéu ciia A 1én A va (P), khi d6 ta co:
d(A,(P))=AH < AK , ma AK khéng d6i. Do d6 d(A, (P)) lén nhat < H =K
Hay (P) 1a mat phing di qua K, nhan AK lam VTPT.
2. Néu A L (Q)=((P),(Q))=90° nénta xét A va (Q) khong vudng géc-véimhalk
e Goi B la mot diém nao d6 thudc A, dung duong thang qua B va yi6ng,goe vsi (Q) . Lay diém C
cb dinh trén duong thang d6. Ha CH L (P), CK L d. GAc giita mat phang (P) va mit phang (Q) la
_—  BH _BK

BCH. Tacd sinBCH = —— > >,
BC ~ BC

Ma % khong déi, nén BCH nho nhit khi H = K.

Trong do f(t)=

e Mit phang (P) can tim I mat phang chira A V& Vudng gécv6i mit phang (BCK). Suy ra
n, = [T U, @ﬂ la VTPT ciia (P).

A
3. Goi M 1a mot diém nao d6 thudc A, dung dudng thang d' qua M va song song véi d . Lay diém
A ¢b dinh trén duong thang d6. Ha AMwl (P), AK L d. Goc giita mat phang (P) va duong thang d'
HM . KM

la AMH . Tacé cosAMH = ——>——,
AM  AM

Ma % khong déi, nén AMH “Ién nhdt khi H =K.

e Mit phang (P) can fimJa Matphang chita A va vudng goc v4i mét phang (d ', A). Suyra

n = [Q, U, Eﬂ ANTPT)cua (P).

B - BAI TAPFRAC NGHIEM

DANG 1”MAT PHANG CHAN

Cau 1: Trong khong gian voi hé toa o Oxyz, cho diém M (1;2;1). Mat phang (P) thay dbi di qua M
lan luot cit c4c tia Ox,0y,0z tai A,B,C khac O. Tinh gié tri nho nhat cua thé tich khbi ta

dién OABC .

A. 54, B. 6. C. 9. D. 18.
Loi giai

Chon C

Goi A(a;0;0),B(0;b;0),C(0,0,c) véi a,b,c>0.

Phuong trinh mat phang (P): §+%+£:1.

C
Vi: M e(P)<:>1+E+1:1.
a b c
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- s . 1
Thé tich khoi tir dien OABC la: Vg =gabc

. . ., 1 21 /12 1
Ap dung bat dang thuc Cauchy ta c6: —+—+—2>33——.—
a b c abc

Hay 1233i <:>12ﬁ. Suy ra: ab0254<:>1abc29
abc abc 6

Vay: Vouee 2 9.
Cau 2: Trong hé truc toa do Oxyz cho 3 diém A(a;0;0),B(0;b;0),C(0;0;c) vsi a,b,c>0.Gia sir
a,b,c thay déi nhung théa man a® +b* +¢® =k* khong di. Dién tich tam gidc ABC dat gia
tri I6n nhat bang
k?+/3 k?+/3

B.
2 6

A, C. k2/3 D. k?

Léi giai

. X y z
Ph trinh (ABC): —+=+—=1
uwong trinh ( ) I

Goi H(x;y;2) la hinh chiéu vudng géc caa O Ién (ABC)

X ab’c?
- ab)’ +(bc)’ +(ca)’
H e (ABC) bcx + cay + abz= abc (8b) +gzb()32+( )
Khidéo <OH L AB < <{—-ax+by=0 SRy = 5 > 3
OH L AC —ax+cz =0 (ab)” +(bc)” +(ca)

_ a’b’c
(ab)2 +(bc)2 +(ca)2

abc

= 0OH =

J(@b)’ +(bE)’ +(ca)’

Ta co Vopse = %OA.OB.OC = %abc

3V 1 2 2 2
,:>SAABC =ﬁ:z\/(ab) +(bc)” +(ca)
Ap.dung bat’ dang thirc Cosi ta ¢
4 4 4 4 4 4
a?h4 b2¢? +c?a? <2 tb b +c c+a =a'+b*+c’
2 2 2
DAau “=" xay ra khi va chikhi a=b=c

4 2
Vay max S :%\/g: K*V3

6
Chon B
Cau 3: Trong khdng gian voi hé toa dd Oxyz, phuong trinh mat phang (P) di qua diem M(9;11), cit
cac tia Ox,0y,0z tai A,B,C sao cho thé tich t dién OABC c6 gié tri nho nhat 1a

A. LD A | B. XY 2 C. XY I D. EAND SR |

Loi giai
Gia sir A(a;0;0) € Ox,B(0;b;0) € Oy,C(0;0;c) €Oz (a,b,c>0).
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Khi d6 PT mit phang (P) c6 dang: §+%+E =1,

c

11 1
Taco: M(9;3) e(P) = §+E+E:1 (1); Vonse :gabc (2)

(1) < abc =9bc+ac +ab > 339(abc)* < (abc)® > 27.9(abc)? < abe > 243

’ 9bc=ac=ab a=27 X y z
Dau "=" xay ra < g+1+1:1 = b:3 = (P): E+§+§_1'
a b c c=3

Chon B
Cau 4: Trong khéng gian voi hé toa do Oxyz, cho hinh hop chir nhat ABCD.AB'C'D’ ¢6 diém A
tring véi goc toa do, B(a;0;0), D(0;a;0), A'(0;0;b) Véi (a>0,b>0)./Goi Myla trung diém
cua canh CC’. Gia sir a+b =4, hdy tim gid tri I6n nhit caa thé tichkhdivta dish A'BDM ?

A._maxV, e =% B. maxV,,e =1
64 27
C. maxVeo = T D. maxVuyeo =

Loi giai

Taco: C(a;a;0),B'(a;0;b), D’'(0;a;b),C'(a;ab)y=M (a; a, %)

Suyra: AB=(a;0;-b), AD = (0;a;~b)/AM = (a; a; —gj

= [ A8, AD - (abiabia?) = [A. W0 | A - 2Py, - 2D

A'MBD —
4

Do a,b >0 nén ap dungBDT Cosi ta duoc: 4=a+b=%a+%a+b23‘3/%a2b:azbs%

4
Suy ra: maxV,f =6—.

27
Chon A
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DANG 2: MIN, MAX VOI PHUONG TRINH MAT THANG

Cau 1:

Cau 2:

(Thi Xa Quang Tri) Trong khdng gian Oxyz , cho ba diem A(0;1;2), B(1;1;1), C(2;-2;3)
va mit phang (P):x—y+z+3=0. Goi M(a;b;c) la diem thuoc mat phiang (P) théa man
W+W+WC‘ dat gia tri nho nhét. Gia tri cua a+ 2b+3c bing

A 7. B. 5. C. 3. D. 2.

Léi giai

Chon C
Ta c6 trong tm cua tam gidc ABC la G(1;0;2). Khi do: ‘W+W+WC‘:‘3WG‘ =3MG.
Vay [MA+MB+MC| < MG,,, <M Ia hinh chiéu vudng géc cua G trén mat phang (P).
Goi d 1a duong thang qua G va vudng goc véi (P), ta c6 phuong trinh dudng thang d 1a:

X=1+t

y=-t

z2=2+t
Giatri t Gtng véi toa do diém M 1a nghiém cua phuong trinh;
(1+t)—(—t)+(2+1)+3=0=3t+6=0=t=-2.
Vay M (-1;2;0). Khido: a+2b+3c=-1+2.2+3.0=3.
( Chuyén Lam Son Lan 2) Trong hé truc Oxyz, cho diém A(-13;5), B(2;6;-1),
C(-4;-12;5) va mat phang (P):x+2y-2z2-5=0. Goi M 1a diém di dong trén (P). Giatri
nho nhét cia biéu thic § =[MA +ME + MC| 1a
A. 42. B. 14. C. 14+/3. p. 14
3

Loi giai

Chon B
Goi G(x;;Y,;2,) latrong tam tam giac ABC.
Vi G Ia trong tam tam giac ABC va M 1a diém tiy y nén MA+MB + MG =3MG.
Vay S :‘W+W+WC‘ :‘3M—G‘ =3MG.

Xyt Xg+ X —l+2-4
3 3
CYatYetYe 3+6-12

3 3
, _latZatZe _ 5-1+5_
' 3 3
Vi G cé dinh nén S =3MG dat gi4 tri nho nhat khi va chi khi MG nho nhat. Tuc la
MG L (P).

-1

Do G latrong tdm tam giac ABC nén <y,

-1=G(-1-13).

3

C[Frie2(-1)-23-5 14
Jr+224(-2) 3

Tacé: d(G,(P)) MG.
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Cau 3:

Cau 4:

Cau 5:

Vay gid tri nho nhat S :‘W+W+WC‘ :‘3WG‘ - 3MG :3.%:14.

(THPT-Ng6-Quyén-Hai-Phong-Lan-2-2018-2019-Thi-24-3-2019) Trong khéng gian Oxyz,
cho ba diém A(l;1;1), B(-1;2;0),C(3;-1;2) va M 1a diém thuoc mat phang
(a):2x—y+2z+7=0. Tinh gié tri nhé nhét cua P:‘3W+SW—7WC .
A P =20. B.P, =5. C.P. =25 D.P. =27,
Loi giai
Chon D
Goi 1(x;y;z) sao cho 3IA+5IB-7IC =0 (1).
3(1-x)+5(-1-x)-7(3-x)=0 X =-23
Taco: 13(1-y)+5(2-y)-7(-1-y)=0<<y=20 .
3(1-2)+5(0-2)-7(2-z)=0 z=-11
Suyra 1(-23;20;-11).
Xét P=‘3W+5W—7Wf‘=‘3(W+VA)+5(W+@)—7(

M + IC)‘.
P:‘W+(3TA’+5E—7E)‘.

Tir (1) tac P=|MI|=MI.

P... khi MI ngdn nhat hay M la hinh chiéu vubng géc cua | 1én mat phang ().
_[2.(-28)-20+2.(~12)+7] _ .

2° +(—1)2 0o/
(KENH TRUYEN HINH GIAO DUC QUOC GIA VTV7 —2019) Trong khdng gian Oxyz,
chobadiém A(-1;2;2), B(3;-1;-2), C(-4,0;3). Timtoad¢ diém | trén mit phang (Oxz)
sao cho bidu thuc \m-zﬁ +5ﬁ‘ dat gi tri nho nhét.

A. I(—E;O;Ej. 5._|(—2—7;0;§j. C. I(3—7;0;—§j. D. |(§;o;—gj.
44 4 4 4 4 4 4

Khi dé: P, =d(1,(a))

Lo giai
Chon B
Chon diém K sao cho KA—2KB +5KC =0.
(-
Khi do: 4 (

(

‘ﬁ-z@w@:‘R+FA-2R’-2@+5R’+5K—C"=‘4R‘=4|K.

)-2(3-x%)+5(-4-x)=0 | T N
2(-1-yc )+5(0-y,)=0 =<y, = = K(——;l;—j.
(-2-2,)+5(3-2,)=0 s

XK
z_yK)
2-17,)

IK dat gid tri nho nhat khi K 1a hinh chiéu vudng goc cua | Ién mat phang (Oxz).
Vay I(—E;O;éj-
4" 4
(SO QUANG BINH NAM 2019) Trong khéng gian Oxyz, cho A(0;1;1), B(2;-1;1),
C(4:;1;1) va
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(P):x+y+z-6=0.Xét diém M (a;b;c) thugc mp(P) sao cho ‘W+ZW+WC‘ dat gia

tri nho nhét. Gia tri ciia 2a+4b+c bang:
A 6. B.12. C.7. D5.
Léi giai
Chon B
Taco T :\WA+2W+WC\ :‘W+ﬁ+ZW+2E+W+E‘: 4W+ﬁ+2@+ﬁ‘
0-x +2(2-x )+4-x =0
Tim toa do diém 1(x,;y, ;z,) sao cho IA+2IB+IC=0 < {1-y, +2(-1-y,)+1-y, =0
1-7,+2(1-z,)+1-z,=0

X, =2
<1y, =0=>1(2;0;1).
z, =1

=T =4|Mi| ma diém M thuse mp (P)

Vay gié tri nho nhat cua biéu thie dat duge khi diém M 1a hinh chiéu ctia diém 1 1&n mp (P)

2+0+1-6
' 12 +1% +1°

Puong thang IM di qua diém | va nhan vecto Ne) = (1 1, 1) lam vecto chi phuong.

minT =4.d

X=2+t

y=t (teR).

z=1+t
Goidiém M (2+t;t;1+t)eIM ma M e(P)
= 2+t+t+1+t-6=0t=1= M(3;1;2).
Vay giatricua 2a+4b+c=23+4.1+2=12

Cau6: Trong khong gian véi hé toa do Oxyz, cho hai diém A(L0;2); B(0;-12) va mat phang
(P):x+2y-2z+12=0. Timtoa do diém M thugc (P) sao cho MA+MB nho nhat?
A M (229). B. M (_3;—35].
11 11 11
C. M Z;Z;ﬂ . D. M(—g;—g;gj.
6 6 4 5 5 5
Loi giai
Chon D

Thay toa do A(L0;2); B(0;-12) vao phuong trinh mat phang (P), tadwoc P(A)P(B)>0 = hai

diém A, B cung phia véi doi véi mat phang (P).
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Goi A’ 1a diém ddi xtng cua A qua (P). Taco
MA+MB=MA"+MB > AB.
Nén min(MA+MB)=A'B khivachikhi M Ia giao diém cua

AB Vi (P). 1 / A

X=1+t | S
Phuong trinh AA":1y =2t (AA'diqua A(L0;2) vaco . —
7=2-2t /
vécto chi phuong @ =(1,2,-1)). A
Goi H 1a giao diém cua AA’ trén (P), suyratoa do ciia H la H(0;-2;4), suy ra A'(-1—4;6), nén
X=t
phuong trinh A'B:{y=-1+3t.
z=2-4t
Vi M 14 giao diém cua A'B v6i (P) nén ta tinh dugc toa do M (%;-%;%).

Cau7:  Cho hai diem A(-13,-2);B(-9,4,9) va mit phang (P): 2x—y+z+1=0. Biém M thudc (P).
Tinh GTNN cua AM +BM.

7274 + /314 2004 ++/726
A, B ++204 B.\/ +6\/3 2 e oo; D. 326

Loi giii
Taco: (2.(-1)-3+(-2)+1)(2.(-9)-4+9+1)=72>0 => A B nim ciing phia so véi mat phang (P).
Goi A’ 1a diém ddi xang cua A qua (P). Mat phang (P) c6 vtpt n(2,-1,1)

Xx=-1+2t
Duong thing AA” di qua A(-1,3,-2) c6 vicp n(2,-1,1)co pt: {y =3t
Z=-2+t

Goi H 1a giao cua AA” va (P) taco:
2(-1+2t)=(3-t)+(-2+t)+1=0=>t=1=>H(L2,-1). Ta c6 H la trung diém ctia

AA => A'(3,1,0).
X=3-4t
buong A’B diqua A’(3, 1, 0) ¢o vtcp m(—12,3,9) copt: cy=1+t
z=3t

Goi N I giao diém ctia A’B va mit phang (P)ta co:
2.(3-4t)—(1+1t)+3t+1=0=>t=1=>N(-12,3).
Pé MA+MB nhé nhit thi M =N khid6 MA+MB=AB =

J(-12)° +3° +9° = /234 =326

Cau8:  (ChuyénHa Long lan 2-2019) Cho A(4;5;6);B(L12), M la mot diém di dong trén mét phang
(P):2x+y+2z+1=0.
Khi d6 [MA—MB| nhan gia tri I6n nhét la?
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A. 77 . B.\/41. C.7. D. \/85.
Loi giai
Chon B

Taco [MA—MB|< AB véi moidiém M e (P)
Vi (24+5+2.6+1).(2.141+2.2+1)=208 >0 nén hai diém A B nam cling phia véi (P)
Dau " =" xay ra khi va chi khi M = AB ~(P)

Khi 6, [MA— MB| nhan gié tri Ion nhét 1: AB = \/(4—1)" + (5-1)° +(6-2)" =/41.

Cau 9:  Trong khéng gian véi hé truc toa d Oxyz, cho mat phang (P) c6 phuong trinh 2x-y+z+1=0
va hai diém M (3;,0),N(-9;4;9). Timdiém I (a;b;c) thuoc mat phing (P) sao cho |IM — IN]|
dat gia tri lon nhat. Biét a,b,c thoa man diéu kién:

A a+b+c=21 B.a+b+c=14 C.a+b+c=5 D. a+b+c=19.
’ q o Loi gidi
Nhan thay 2 diém M, N nam ve hai phia ciia mét phang (P). 7 7
Goi R 1a diém doi xrng cua M qua mat phang (P), khi d6 dwong thang MR di qua diém M(3; 1; 0) va
s . - - -1 .
vuong goc vai mat phang (P) c6 phuong trinh: XT3 =y—1 = % Goi
H=MRN((P)=H({2;,-1) = R(-13,-2).

Taco [IM —IN|=|IR—IN|<RN . Bing thic xay ra khi I, N, R thang hang. Do do toa do diém I 1a giao

X=-1-8t
diém cua duong thang NR: {y =3+t  (t lathamsb ) va mat phang (P).
z=-2+11t

Dé dang tim dugc 1(7; 2; 13).
Chon A
Cau10: (PH Vinh Lan 1) Trong khong gian Oxyz, cho A(L10),B(3;-14) va mit phang

(a):x—y+z+1=0. Timtoa do diém M e(a)sao cho |[MA— MB| dat gia trj I6n nhét.
A. M(13-1). B.M (EE—EJ C. M (lg—g] D. M(0;2;1).

Loi giai
Chon B
Taco: (X, —Ya+2,+1)(Xg = Vg +25 +1) =(1-1+0+1)(3+1+4+1)>0 nén hai diém A va B
cling nam vé mot phia cua mat phang ().
Ta co [MA—MB|< AB =26, nén [MA—MB| Ién nhét khi va chi khi M = ABN(a).
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X=1+2t
Phuong trinh duong thang AB: {y =1-2t, do d6 toa do diém M la nghiém ciia hé phuong
z=14t
t=-1
8
x=1+2t 3
X=—
=1-2t
trinh y < 4 . Do d6 M E;E;—1 .
z=4t y—E 4 4 2
X-y+z+1=0 4
1
71=——
2

Cau 11: (CUM TRAN KIM HUNG - HUNG YEN NAM 2019) Trong khdng gian véi hé truc toa do
(Oxyz) cho ba diém A(1L;0;3); B(—3;13); C(1;5;1). Goi M(X,;Y,;Z,) thuoc mit phang toa do

(Oxy) 530 cho biéu thre T = 2[MA| +[ME + MC| c6 gid trimho nht, Khi do tinh gié trj X, — Y,

?
8 8
A. X~ Yo ="¢- B. X~ Yo =7 C.X,—Y,=—2. D. X, —Y,=2.
Loi giai
Chon C

] A

Y,

/

D

Trung diém cia BC 14 | (~13;2) suy ra T = 2|MA| + 2|MI| = 2(MA+MI).
Diém ddi xing véi | qua mat phang (Oxy) la D(—1;3;—2).
Nhan xét: A, | cting phia so véi mat phang (Oxy ) nén D, A khéc phia vsi (Oxy).
Tacd T =2(MA+MI)=2(MA+MD)> AD khong doi.
Dau “=" xay rakhi A, M, D thang hang v6i M namgiita A va D.
= M = AD N(Oxy).
Puong thing (AD) qua diém A(L0;3), 6 mdt véc to chi phuong DA=(2;-3;5) Ia
X=1+2t
y=-3t (teR).Matphang (Oxy):z=0.
z=3+5t

Lic d6 M (1+2t;-3t;3+5t) (AD) va M 6(0xy):>t=—§.
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=M

Céau 12:

|

-19
?,5,0] =X — Y= —2.
(Hinh Oxyz) Cho A(-1;3;5),B(2;6;-1),C(-4;-12;5) va diém (P):x+2y—-2z-5=0. Goi
M 1 diém thuge (P) sao cho bicu thic S = |MA—4MB]| +|MA-+ MB + MC| dat gid tri nho nhét
Tim hoanh d6 diém M.
A. X, =3 B. xy =-1 C.xy =1 D. x,, =3

Loi giai

Goi I 1a diém 1A—41B=0=> 1(3;7;-3).Goi G la trong tam ta m gidc ABC= G (-1 -1,3)
Nhan thdy, M,| nam khéc phia so véi mp(P).

C6 S =3(MI +MG)=>3Gl . Dau bang xay ra khi M 1a giao diém ciia GI va (P)
=M (131)

Chon C
Cau 13: Trong khong gian véi hé toa do Oxyz, cho hai diém A(2;1;-1), B(0;3;1) va mit phang

Céau 14:

(P):x+y-z+3=0.Timtoado diem M thudc (P) sao cho ‘ZW—W‘ c6 gia tri nho nht.
A. M (-4;-1,0). B. M (-1-4;0). C. M(410). D..M (3,-4;0).

Léi giai
Goi | (a;b;c) 1a diém thoa man 21A-1B=0, suyra I (4-1-3).
Taco 2MA— MB = 2MI +21A—MI — 1B.=MI. Suy ra ‘Zm—m

=|Mi]=mr.
Do d6 ‘ZW—W‘ nho nhat khi M1 nhé nhat hay M 1a hinh chiéu cua | trén mat phing (P)

Xx-4 y+1 743
1 1

Duong thing di qua | va vudng goc véi (P) cola d:

Toa d hinh chiéu M cua | trén (P) théa man
Xx-4 y+1 z+3

1 1 -1 =M (1,-4,0).
X+y-2+3=0
Chon D

(Pé thi HK2 Lép 12-Chuyén Nguyén Du- Pik Lik) Trong khdng gian Oxyz , cho hai diém
A(2;0;1), B(-2:8;3) va diém M (a;b;c) di dong trén mat phang (Oxy). Khi MA+MB dat
gia tri nho nhat thi gia tri a+ b+ 3c bang

A 2. B.3. C.5. D. 4.
Loi giai
Chon B
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Céau 15:

A
B

AM/

Oxy

¢

Dé thay hai diém A, B nam vé cling mot phia so véi mat phang (Oxy).

Goi C 1a diém d6i xung véi A qua (Oxy)suyra C(2;0;-1).

Puong thing BC di qua C(2;0-1) va u= %@ =(-1,2;1) lam vecto chi phuong c6 phuong

X=2-t
trinh la: <y =2t
z=-1+t

Khi d6 MA+MB = MC +MB > BC =46 .

bang thac xay ra khi va chi khi M, B, C thang hang.

Suy ra min(MA+ MB) = We oM = (Oxy) "BC nén toa do diem M (x;y;z) thoa man h¢:
X=2-t
y=2t
z=-1+t

z=0
(HKI1I Kim Lién 2017-2018) Trong khong gian voi hé truc toa do Oxyz, Cho hai diém

A(-3;5-5),B(5; —3;7)|vé1 mit phang (P):x+y+z=0. Tim toa d6 diém M trén mt phang
(P) saocho MA?*=2MB? l¢n nht.
A. M (-211). B. M (2,-11). C._M(6;-18;12). D. M (-6;18;12).

Loi giai

x=1
&{y=2.Vay M(1;2,0)=>a=1b=2,c=0=a+b+3c=3.
z=0

Chon C

Cach 1y

Goi M (a;b;c) thuoc mat phang (P):x+y+z=0 néntacé a+b+c=0

MA® ~2MB? =(-3-a)" +(5-b)" +(-5—c)’ 2| (5-a) +(-3-b) +(7—c) |
=—a’ -b? —c” + 26a - 22b+38c 107 =—[(a—13)2 +(b+11)° +(c—19)1+544.

Theo BDT Bunnhia ta ¢4
a+b+c=0=|-21=|(a-13)+(b+11)+(c-19)[< \/3[(a—13)2 +(b+11)" +(c —19)1
= (a-13)" +(b+11)" +(c~19)" >147

MA® —2MB? =~ (a-13)" +(b+11)" +(c—19)’ | +544 <397
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DAau bang xay ra khi:

a==6
a-13_b+11_c-19 =-7 < 1b=-18 = M (6;-18;12).
1 1 1
c=12
Céch 2.

(Can ctr vao dé cho déap an sin toa do diém M )

M thudc mat phiang (P):x+y+z=0 nén loai B,D

Véi M (-2,11) = MA® —2MB? =-149, v6i M (6;-18;12) = MA? - 2MB? = 397
Tir d6 loai A Vay dap an 1a C

Céch 3. 7

Ta c6 thé dung tdm ty cu nhu sau:

Gol | théa man

IA-21B=0 @ﬁ+ﬁ—2(ﬁ+@):6 <0l =20B-0A < | (13;-11;19).
Khi d6: MA? — 2MB? =(m)z—2(m')2 =(W+ﬂl)z—2(W+E)2 = M1 + (1A% ~21B?) 16
nhét khi | 1a hinh chiéu vudng goc ciaM 1én (P)= M (6;-18;12)
Cau 16: Trong khong gian véi hé truc toa do Oxyz, cho hai-diem A(1;2;2),B(5;4;4) va mat phang
(P):2x+y-z+6=0. Toa do diém M nam trén (P) saocho MA? + MB? nho nhat a:
A (-13;2) B. (2;1,-11) C. (-L1;5) D. (I,-1;7)
7 Loi giai
+ Kiém tra phuong an A khong thudc (P).
+ Tinh tryc tiép MA? + MB? trong 3 phuong 4n B,C,D va so sanh.
Chon C
Cau 17: Trong khdng gian toa o Oxyz, cho mit phang (P):2x—y+z+1=0,A(8;-7;4),B(-12;-2).
Tim toa do diém M thuoc mat phang (P) sao cho MA? +2MB? nho nhat.
A. M (0;0;-1). B. M (0;0;1). C. M(3,0;1). D. M(0;10)
Loi giai
Goi | la diém thoa man 1A+2IB=0= 1(2,-10)
C6 MA? +2MB? =(MI + 1) +2(MT +1B) =3MI% + 1A + 21B?
Vi IA, 1B khong dbi nén (MA® +2MB?) < MI,, =M Ia hinh chiéu vudng goc ciaa | len mat
phang (P).
Duong thang d diqua | vavudng goc voi (P).
X=2+2t
=d:qy=-1-t;d n(P)=M(0;0;-1)
z=t
Chon A . 7
Cau 18: (Chuyén Ly Tw Trong Can Tho) Trong khong gian Oxyz, cho hai diém A(2;-2;4),
B(-3;3;—1) va mit phang (P);2x -y +2z-8=0. Xét MIla diém thay d6i thuoc (P), gia tri nho
nhat cia 2MA? + 3MB? bang

A. 145. B. 108. C. 105. D..135.
Loi giai
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Chon D
Goi |14 diém théa diéu kién: 21A+31B = 0. Khi do 1(-11;1).
T= 2MA? +3MB2 = 2MA +3MB = 2(MI + 1A)? + 3(MI + IB)? = 5M1 2 + 21A% + 31B2.
T dat gia tri nho nhat <Ml ;. .
Ma M e (P) nén Ml ;, <M Ia hinh chiéu caa | 18n mat phang (P)
2.(-1)-1+2.1-8] 3.
\/22 +(=1)? +2°
Khido: T =5MI%+2IA° +3IB* =135,
Cau 19: (GIUA-HKII-2019-NGHIA-HUNG-NAM-DINH) Trong khong gian véi hé truc toa do Oxyz
A(2;1;3)1 B(l;—1;2)1 C(3;—6;1). Didm M (x;y;2)

oMl =d(l,(P)) =

, cho tam gidc ABC voi thuoc mat phang

(0¥2) sa0 cho MA? + MB? + MC? dat gi tri nho nhat. Tinh gia tri biéu thac P=X+y+z.
A._P=0. B.P=2. C. P=6. D. P=-2.

Loi giai
Chon A

Goi | ladiémthoa IA+1B+IC =0 1(2;-2;2).

MA? +MB? +MC? = (M + 1A)" + (MT +18) +(MT +I1C)’
=3M|2+|A2+|BZ+|CZ+2W.(m+E+E):3M|2+|A2+|BZ+|C2.

Ma M e (Oyz) = MA®+ MB? + MC? dat gia tri nhd nhit < M 1a hinh chiéu cia | Ién
(Oyz) & M (0;-2;2).

Vay P=0-2+2=0.
Cau 20: rong khong gian voi hé toa do Oxyz cho ba diem A(1;01L1),B(1;2;1),C(4;1;,-2) va mat phing

(P):x+y+z=0.Timtrén (P) diém M sao cho MA? + MB? + MC? dat gia tri nho nhat. Khi d6

M c6 toa do
A. M (31-1) B. M(311) C. M(32-1) D. M (30;-1)
Léi giai
Goi G la trong tam cua tam gidc ABC, ta cd G(2;10), taco 4
MAZ + MB? + MC? = 3MG? + GA? + GBZ + GC? (1) ‘@0
Tur hé thirc (1) ta suy ra: B —
MA® + MB® + MC? dat GTNN < MG dat GTNN < M la hinh .
chieu vudng goc cua G trén (P).
Goi (d) 1a duong thang qua G va vudng géc vai (P) thi (d) c6 V/"—]
X=2+t / v /
phuong trinh tham s 1a {y =1+t ?
z=t
X=2+t t=-1
) . =1+t x=1
Toa dd M la nghiém cua hé phuong trinh y . = 0 = M (L0;-1)
7= y=
X+y+z=0 z=-1
Chon D
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Céau 21:

Céau 22:

(Cam Giang) Trong khong gian Oxyz , cho badiém A(-10;-5;8), B(2;1;-1), C(2;3;0) va mat
phang (P):x+2y-2z-9=0.Xét M la diém thay doi trén (P) sao cho MA® + 2MB? +3MC?
dat gia tri nho nhat. Tinh MA? +2MB? +3MC?.
A. 54 B. 282 C. 256 D. 328
Léi gii
Chon B
Goi I(x;y;2) 1a diém thoa man 1A+21B+3IC =0.
Taco m:(—lo—x;—S—y;B—z), @:(2—x;1—y;—1—z), ﬁ:(z—x;3—y;—z).
(-10-x)+2(2-x)+3(2-x)=0 X=0
Khido, 1(-5-y)+2(1-y)+3(3-y)=0 <{y=1= 1(0;31).
(8-2)+2(-1-2)+3(-2)=0 z=1

Véidiém M thay doi trén (P), ta co

- —\2 — —\2 — — 2
MA2+2MBZ+3MC2=(MI+IA) +2(M|+|B) +3(|v||+|c)
:6|v||2+|A2+2|52+3|CZ+2W(ﬁ+2ﬁ+3ﬁ)

=6MI2 + 1A% +21B> +3IC? (Vi IA+2IB+3IC =0).

Ta lai c6 IA? +2IB* +3IC? =185+2.8+3.9 =228.

Do d6, MA® + 2MB? +3MC? dat gia tri nho nhat < MI dat gia tri nho nhat

< M lahinh chiéu vudng goc cua | trén (P).

Khi do, M1 =d (1,(P))=3.

Vay gié tri nho nhat cia MA? +2MB? +3MC? bang

6MI° +228 =6.9+ 228 =282.
Gia tri nho nhat cia MA? + 2MB? +3MC? dat duogc khi va chi khi M 13 hinh chiéu vuéng géc
cua | trén (P).
M

X=t

Goi A 1a duong thang qua | va vudng goc véi (P). Phuong trinh cua Az {y=1+2t.
z=1-2t

Taco M =AN(P). Xét phuong trinh

t+2(142t)-2(1-2t)-9=0 9% -9=0 =t=1= M (1,3;-1).

(Sé Ninh Binh 2019 lan 2) Trong khdng gian Oxyz, cho cac diem A(L4;5), B(0;3;1),

C(2;-10) va mat phang (P):3x—3y-2z-15=0. Goi M (a;b;c) la diém thudc mat phang

(P) sao cho tong cac binh phuong khoang cach tir M dén A, B, C nho nhat. Tinh a+b+c.

A. 5. B. -5. C.3. D. -3.

Léi giai
Chon C
Taco: 1(12;2) latrong tdm cua tam giac ABC.
MA, MB, MC la khoang cach tir M dén cac diém A, B, C
2 f _,)2

Xét MA? + MB? + MC? = (M—A')2 +(W)Z +(M—Cf)2 = (WJFTA')2 +(W+ﬁi) (Ml +1C
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Céau 23:

___\2 —_\2 —__\2 —\2 — e e
:3(|v||) +(|A) +(|B) +(|c) 4 2MITA+ 2MI.1B + 2MI.IC
=3|v||2+|A2+|BZ+|CZ+2W.(E'+E£+E’)

_— =  ——

=3MI% +IA? + 1B +IC% +2MI.0 (do I I trong tam ciia tam gidc ABC nén 1A+ IB+1C =0)

=3MI? + IA? + IB* 4 IC?.

Ma IA% 4 IB® + IC? c6 gia tri khong d6i nén MA® +MB? 4+ MC? dat gié tri nho nhat khi Ml

ngdn nhat. Khi 6 M Ia hinh chiéu vudng géc cta I 1én mat phang (P).

Goi (d) 1a dudng thang di qua M va I, vudng goc véi mat phang (P).

Puong thing (d) di qua diém 1(111), nhan véc to phap tuyén cua (P) la n, =(3;-3;-2) I
Xx=143t

mot véc to chi phuong nén phuong trinh tham so cua (d)la (d):{y=2-3t (teR).
2=2-2t

M =(P)nd.

Med=M(1+3t2-3t;2-2t).

Mt khac M € (P) nén: 3(1+3t)—3(2—3t)—2(2—2t)-15=0«<t=1.

Do d6 M (4;—1,0). Suyra a+b+c=3.

(THPT-Nguy&n-Cong-Trir-Ha-Tinh-14n-1-2018-2019-Thi-thang-3) Trong khdng gian Oxyz
, cho mit phang (P):3x+y—z+5=0 vahai diém A(1;0;2), B(2;-1;4). Tap hop céc diém
M ndm trén mat phang (P) sao cho tam gidc MAB c6 dién tich nho nhat.
A {x—?y—4z+7:0. 9 {x—?y—4z+14:0.

3X-y+z2-5=0 3X+y-2+5=0
o {x—?y—4z+7=0 > {x—?y—4z+5:0.
7 |3x+y-z+5=0 - 3X+y—-z+5=0

Loi giai

Chon C
Ta co: S,yus =%d(M;(AB))AB.

Ta cd: Dign tich tam gidc MAB nho nhat <> d,, g, Nho nhat.

AB =(1;,-1;2); n(e) =(3;1;-1) = n(r).AB =0.

= AB song song véi mit phang (P).

Ma d iy (a ngdn nhat, M e(P). Nén M thudc giao tuyén ciia mat phang (P)va mat phang
(Q). Vi (Q) la mat phang vudng goc véi (P)va diqua AB.

Mat phang (Q) vudng géc véi (P) diqua AB = n(g =[ﬁ(p);ﬁ}=(1;—7;—4).
Ac(Q)=(Q):x,~7y,—4z,+c=0

=1-7.0-42+c=0

=c=7

=(Q):x-7y—-4z+7=0

M:(AB)
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Céau 24:

Céau 25:

M €(Q) X—Ty-42+7=0
= =>Me :
M e(P) 3Xx+y-z+5=0

(Ba Binh Lan2) Trong khong gian véi hé toa 46 Oxyz, cho mat phang (P):x—2y+2z-3=0
va mit cu (S):x*+y?*+2°+2x—4y-2z+5=0. Gia st M e(P) vad N e(S) sao cho MN

cing phuong véi vecto U =(10;1) va khoang cach gita M va N 16n nhat. Tinh MN.

A. MN =3. B.MN=1+2J2. C.MN=3/2. D. MN =14,
Lo gidi.
Chen C
—1-22+2.1-
(S) cotam 1(-12;1) va ban kinh R=1. Ta co: d(l,(P))=| i 3|=2>R.
12422422

Goi H la hinh chiéu vudng goc cia N trén mat phang (P) va « la goc gira MN va NH .
Vi MN cung phuong v6i U nén géc « c6 sb do khong ddi, a = HNM .

C6 HN = MN.cosa = MN =L.HN nén MN Ién nhat < HN 16n nhat <
coS ot
HN =d(1,(P))+R=3.

L enmn=—t hN 32,

2 cosa

(KENH TRUYEN HINH GIAO DUC QUOC GIA VTV7 -2019) Trong khéng gian véi hé
toa d6 OXyz, cho hai diem A(-1;3;4), B(3;1;0). Goi M la diém trén mt phang (Oxz) sao
cho tong khoang cachtr M dén A va B la ngin nhét. Tim hoanh do x, ciia diém M .

C6 cosa :‘cos(ﬁ,n?)

A X, =4. B. x,=3. C.x=2. D. x, =1.
Loi giai
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Mit phang (Oxz) c6 phuong trinh y =0.
Viy,.ys =3>0nén A, B nam cling phia véi mat phang (Oxz).
Ly diém C doi xtng v6i A qua (Oxz).Suyra C(-1;-3;4).

Khi d6 MA + MB nhé nhat khi va chi khi MC + MB nhé nhét. Suyra M 14 giao diém cua
dudng thang BC véi mat phang (Oxz).

X=-1+t
Duong thing BC: <y =-3+t, (teR).
z=4-t
X==1+t
A 4R . e y=-3+t
Toa do diem M (x;y;z)la nghiém cua hé: i & -3+t=0=t=3.
y=0

=M (2;0;1)= x, =2.

Cau 26: (KY-NANG-GIAI-TOAN-HUONG-PEN-THPT-QG) Trong khdng gian véi hé toa do Oxyz
: cho diém A(3,-2;4) va mit phang
(P):(m?®+2m)x—(m?+4m=1)y+2(3m-1)z+m’+1=0. Tim gia trj I6n nht cia khoang
cach tir A dén mit phang (P)-

A. 5. B. V29 . C. /33. D. V21.
Loi giai

Chen C

Goi M (Xg; YoiZ, ) 12 diém c6 dinh ma mat phang (P) luén di qua.

Taco

(m2 +2m)x0 —(m2 +4m —1)y0 +2(3m-1)z,+m*+1=0 Vm
S (X — Yo +1)m? +(2%) — 4y, + 62, )M+ Yy, — 22, +1=0 ¥Vm

Xo— Y, +1=0 Xy =—2
& 12% —4Y,+62, =01y, =-1=M(-2,-10)
Yo —2Z,+1=0 z,=0

Taco d(A(P))<AM
Do d6 khoang céch tir khoang céch tir A dén mat phang (P) dat gié tri I6n nhit bing AM =+/29
khi AM L(P) tai M .
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Cau 27:

Céau 28:

Céau 29:

(PH Vinh Lan 1) Trong khong gian Oxyz, cho hai diém A(1,2;3), B(4;4;5). Gia sit M Ia
diém thay d6i trong mat phang (P):2x+2y+2+2019=0. Tim gi4 tri on nhét caa biéu thic
P =|AM - BM|.

AT . B. J77 . C. 742 -3. D. V82 -5.
Loi giai
Chon A

Ta CO: (2X, +2Y, +2, +2019)(2%, +2Y, + 2 +2019) >0 nén cac diém A B déu nam cung
phia so véi mat phang (P) va duong thing AB ludn cat mat phang (P) tai mot diém cb dinh.
Tur bét ddng thirc véc to h uj —|\7|\ s\a_v\. Ta c6 |AM —BM| < AB. Déu bing xay rakhi M 13
giao diém cua duong thang AB véi mat phang (P).

Do d6 |[AM —BM |, = AB = /(4—1)° +(4-2)" +(5-3)" =V17, dat duoc khi M = AB(P).
(PH Vinh Lan 1) Cho mat phang () :x—y+2z-1=0 va haidiém A(0;-11),B(LL-2). Biét
M e () sao cho MA+MB dat gid tri nho nhat. Khi d6, hoanh do x,, cua diém M la

A Xy :%. B. x,, =-1. C. xy =—2. D.Xxy ==.
Loi giai

Chon D

Taco: (X, —Ya+22,—1)(Xg — ¥p +223 —1) =(0+1+2.1-1)(1-1-4-1) < 0 nén hai diém A

va B nam khac phia so véi mat phang (o).

Nén MA+MB dat gia tri nho nhat khi M =AB ().

x =t
Phuong trinh duong thang AB: {y =—1+2t, do d6 toa d6 diém M Ia nghiém cia hé phuong
z=1-3t
t=2
5
X=t 2
X==
. =-1+2t 2
trinh y [ Do d6 M Z;_E;l y Xy ==
z=1-3t y=-3 7077 7
X=Yy+2z-1=0 7
1
Z=—
Z

(Phan DPinh Tung Ha Tinh) Trong khong gian Oxyz, cho diém M (1,2;3). Mt phing
(P):x+Ay+Bz+C =0 chua truc Oz va cich diém M mét khoang lén nhat, khi dé tong

A+B+C bing

A 6. B. -3. C.3. D.2.
Lo giai

Chon D

Vi (P) chiratryc Oz nén ludnco d(M;(P))<d(M;0z).

Suy ra d(M;(P)) dat gi tri I6n nht bang d(M;Oz)=MH , véi H lahinh chiéu cia M trén
truc Oz.

D& c6 H(0;0;3). Vay (P) diqua H(0;0;3), ¢6 véc to phap tuyén MH (~1-2;0).
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Céau 30:

Céau 31:

(P):—x-2y=0<x+2y=0=>A=2B=C=0=A+B+C=2

(GIUA-HK11-2019-NGHIA-HUNG-NAM-DINH) Trong khong gian véi hé toa do Oxyz , cho

diem A(a;b;c) véi a, b, ¢ 1 cac sé thuc duwong thoa mén 5(a” +b* +c*)=9(ab+2bc + ca)

vaQ= - ! - cO giatri I6n nhat. Goi M, N, P lan luot Ia hinh chiéu vudng goc
“+¢* (a+b+c)

ciia A I&n cac tia Ox, Oy, Oz. Phuong trinh mat phang (MNP) Ia

A. X+4y+4z7-12=0. B..3x+12y+127-1=0.
C. x+4y+4z=0. D. 3x+12y+12z+1=0.
Loi giai
Chon B
t? t?
Dit t=b+c(t>0); b2+c223; be<—-.

5(a2 +b? +c2) =9(ab+2bc+ca) < 5a’° +5(b+c)2 —9a(b+c)=28bc = 5a° +5t* —9at < 7t
< (ba+t)(a-2t)<0 < a<2t.

4 1 .
Vi <—— = f(t) voi t>0.
wQ t 27t (t) v
Taco f’(t):—i+i:0<:>t:1 (vi t>0).
t> ot 6
Ta c6 bang bién thién
1
r 0 6 + @
(1) + 0 -
_ 16
f(t) / \
-0 0
Vay Q —16<:>a—1' b=c=—
W Nt 3’ 12
Suy ratoa do diem Al 211 ) toado cacdiém M| L:0,0]: N[o:L:0]: P[00 L .
3’1212 3 12 12
Phuong trinh mét phing (MNP)% % T_1<:>3x+12y+122—1=0.
3 12 12
(Tran Pai Nghia) Trong khéng gian véi hé truc toa do Oxyz, cho M(1;2;1). Viét phuong trinh
1 1

mit phiang (P) qua M cét cac truc Ox,0y,0z lan luot tai A, B,C sao cho + +
at phang (P) g u y ot ta onZ fom o

dat gia tri nho nhat.

A. (P):x+2y+3z-8=0. B. (P):§+%+E=1.
C.(P):x+y+z-4=0, D..(P):x+2y+z-6=0.
Loi giai
Chon D
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Céau 32:

Céau 33:

Goi H la hinh chiéu cua géc toa @ O 1én mat phang (P), do ti dién OABC la tt dién vudng
tai O nén ta co L + ! + t _ 1 nhé nhat khi va chi khi OH Ién nhit.

OA®> OB’ 0OC? OH?
Mit khac OH =d (O,(P))<OM .
M (12;1)
n=0M =(1,2;1)
(THPT PHU DUC - THAI BINH) Trong khéng gian Oxyz, cho cac diem A(L11) , B(2;3;4)
, C(3;2;4) , D(-2;-1-3). Mt phang (P) thay d6i nhung luon qua D va khong cat canh nao
cua tam gidc ABC . Khi tong cac khoang cach tir A, B, C dén (P) la Ién nhat thi (P) c6 mot
phuong trinh dang ax +by +cz+29=0. Tinhtong a+b+c.

Vaymatphéng(P):{ < (P):x+2y+2-6=0.

A. 9. B. 5. C.13. D. 14.
Loi giai.
Chon C
A
G
B y d C
///’
tD ““:%{-J/:b’ \\\\\
P B’ - ~. C,

*Goi A', B', C’ lan lugt la hinh chiéu cua A, B, C xuong (P).

Goi G latrong tdm AABC =G(2;2;3).

Goi G’ Ia hinh chiéu cua G xuéng mat phang (P).

* Téng khoang cach tir A, B, C xudng (P), theo gia thiét thi (P)//( ABC) nén

d =AA'+BB'+CC'=3GG' =d,,, < (GG')__ .

Ma GG'<GD (mbi quan hé dudng xién — hinh chiéu)

=, <G =D=(P) qua D(-2;-1-3)nhin DG =(4;3;6)1a véc to phap tuyén nén cd
phuong trinh: 4(x+2)+3(y+1)+6(z+3)=0 hay (P):4x+3y+6z+29=0.Tuwdosuyra

a=4;b=3;c=6.
Vay a+b+c=4+3+6=13.
(Giira-Ki-2-Thuan-Thanh-3-Bac-Ninh-2019) Trong khdng gian Oxyz , cho ba diém A(L;1;1),

B(-2;3;4) va C(-2;5;1). Diém M (a;b;0) thudc mat phang (Oxy) sao cho MA? + MB? + MC?
dat gi tri nho nhat. Tong T =a® +b? bang

A.T=10. B. T =25. C.T=13. D. T =17.
Loi giai
Chon A
Taco G(-13;2) latrong tam tam gidc ABC.
Khi d6
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Céau 34:

Céau 35:

MA? + MB? + MC? = MA +MB’ +MC.
. \2 — . ——\2 — ——\2

-(MG +GA) +(MG +GB) +(MG+GC)

=3MG? + GA? + GB? + GC? +2M—G(G—A+@+@)

=3MG? + GA? + GB? + GC?
Do d6 MA? + MB? + MC? nho nhit khi va chi khi MG nhé nhit < M Ia hinh chiéu cia G I1én
mit phang (Oxy). Do hinh chiéu vudng géc cia G 18n mét phang (Oxy) c6 toa d (-1;3;0)
Vay M (-13,0). Tirdo T =(-1)° +3? =10.
(Gitra-Ki-2-Thuan-Thanh-3-Bac-Ninh-2019) Trong khéng gian Oxyz , cho ba diém A(L;1;1),
B(-2;3;4) va C(-2;5;1). Biém M (a;b;0) thudc mat phang (Oxy) sao cho MA? + MB? + MC?
dat gi tri nho nhat. Tong T =a® +b? bang

A. T =10. B.T =25. C.T=13. D. T =17.
Loi giai

Chon A

Taco G(-13;2) latrong tam tam gidc ABC.

Khi do

MAZ? + MB? + MC2 = MA" +MB_ +MC
. \2 —  ——\2 —_— =\ 2

=(MG+GA) +(MG +GB| +(MG+GC)

=3MG’ +GA’ +GB” +GC’ + 2MG (GA+GB + GC)

=3MG® + GA® + GB? + GC?
Do d6 MA? + MB? + MC? nhé nhét khi va chi khi MG nho nhit < M Ia hinh chiéu cua G 1én
mit phang (Oxy). Do hinh chiéu vudng goc cia G 18n mit phang (Oxy) c6 toa d (-1;3;0)
Vay M (-13,0). Tr do T =(-1)° +3? =10.
(THTT lan5) Trong khong gian Oxyz, cho ba diém A(2;0;6), B(2;4;0) va C(0;4;6). Bict
M 1a diém dé biéu thic MA+MB +MC +MO dat gia tri nhé nhat, phuong trinh duong thang
A di qua hai diem H (3;0;-1)va M Ia

Lo gii
Chon D
Ta co: 5.5=‘5‘.‘5‘.cos(5;5).
Do cos(é;B)ﬂ nén: ‘5‘.‘5‘2 ab. DAu bing xay ra khi a, b cung huéng.

— ——— ————

Goi G 1a la diém thoa man GA+GB +GC +GO=0. Khi do,toadd G la
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Céau 36:

X, + Xg + X + X
G: :1
4
+Yg+ Vet
yG:yA Yet¥et¥o _o
4
Z,+25+2.+12,

= G(1;2;3)=GA=GB=GC =GO =14 .

pit T = MA+MB+MC +MO.

— 14T = V14MA +14MB +14MC ++14MO = GAMA+ GB.MB + GC.MC + GO.MO
>GAMA+GB.MB +GC.MC +GO.MO
:@.(M—G+@)+@.(W+@)+(¥.(M—G+@)+®.(WG+@)
=GA2+GBZ+GC2+GOZ+WG.(@+@+(¥+F)
—GA2+GB2+GC2+G0? =56 =T > 414 .

Gi4 tri nhd nhat T = MA+MB+MC +MO bing 414 khi 4 cip véc to: GA va MA ;
GB va MB; GC va MC ;GO va MO cung huéng. Khidé M tring véi G.

: N T
= M (1;2;3). Buong thang A cé mot vécto chi phuong U =§MH =(1;-1-2).

. X—3 z+1
Vay phuong trinh duwong thang A 1a: . =ll N2
(Ping Thanh Nam D¢ 2) Trong khong gian Oxyz, cho hai diém A(3;-2;2), B(-2;2;0) va
mit phang (P):2x—y+2z-3=0.Xét cacdiem M ,N didong trén (P) sao cho MN =1. Gia
tri nho nhat cua biéu thare 2MA? +3NB? bang
A._49,8. B. 45. C. 53. D. 55,8.
Loi giai
Chon A
Goi H,K lan luot Ia hinh chiéu vudng goc cua A, B 18n mit phang (P).
Theo dinh li Pitago c6
MA? = MH? + HA?> = MH? +d*(A,(P)) = MH? +9
NB? = NK? + KB2 = NK2 +d?(B, (P)) = NK2 +9

Dit MH =a, NK =b = 2MA? + 3NB? = 2(a? +9) + 3(b? +9).
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Mt khéc theo bat dang thire duong gap khic ta co:

HM +MN+NK>HK =3=a+1+b>3<b>2-a

Do d6 2MA® +3NB’ > 2(a” +9)+3((2—a)’ +9) =5a” —~12a+57 2 49,8.

Vay gia tri nhé nhat 2MA® +3NB? bang 49,8 khi a=1,2;b=0,8 va cac diém M,N thudc doan
thang HK .

Cau 37: (Sé¢ Biac Ninh 2019) Trong khéng gian véi hé toa do Oxyz, cho mat phang
(P):mx+(m+1)y—z-2m—-1=0, véi m la tham sd. Goi (T ) Ia tap hop cac di€ém H,, 1a hinh
chiéu vudng goc cua diém H (3;3;0) trén (P). Goi a,b lan luot la khoang cach lon nhat, khoang
cach nho nhét tir O dén mot diém thuoc (T ). Khi do, a+b bang
A 52, B. 3V3. C. 8J2. D..4/2.

Loi giai
Chon D

H

P

Taco (P):mx+(m+1)y-z-2m-1=0, Vm

-2=0
(P):m(x+y—2)+y—z—1:0<:>{);ti_1:0.
X=2-t
Vay mat phang (P) luén chtra duong thang(A):y =t .
z=-1+t

Goi K(2-t;t;=1+t) Ia hinh chiéu cua H 1én duong thang (A), HK =(-1-t;t-3;-1+1).
Vi HK L(A) nén: —(-1-t)+t-3-1+t=0=t=1=K(1;1;0).
Goi mat phang («) 1a mat phang di qua K va vudng goc véi duong thang (A).
=(a):—x+y+z=0=0¢€(Q). Vay:
+ H_ thuoc mat cau duong kinh HK .
+ H e(Q).
= (T) 1a mot duong tron tam 1(2;2;0), ban kinh R=H—2K: 2 vaOl =22,
Vay: a=0l+R=3V2; b=01-R=2 = a+b=42.

Cau 38: (Nguyén Trai Hai Dwong Lanl) Trong khong gian Oxyzcho A(4-2;6), B(24;2),
M e(a):x+2y—32-7 =0 sao choMAMB nho nhét. Toa d6 ciia M bing
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A. (@5_82] B.(4:31). C. (134). D. (ﬂ_—%@]
13 13 13 3 3 3
Loi giai
Chon B
B
I
A/ _____
jul
H M

Goi I latrung diem AB = 1(3;1;4). Goi H la hinh chiéu cia I xuong mét phang ().
Ta co mm:(w+m).(w+@): MI? +W.(E+E)— IA% = MI% = IAZ,
Do 1A khong d6i nén MAMB nhé nhit khi M1 nhé nhat < MI=1H < M =H .

Goi A la duong thang diqua 1 va vudng goc véi mat phang (o). Khidé A nhan N, =(L2-3)
X=3+1

lam vecto chi phwong. Do d6 A ¢6 phuong trinh <y =1+2t.
z2=4-3t

HeAo H(3+t;1+2t;4-3t).

He(a)e (3+t)+2(1+2t)-3(4-3t)-7=0<t=1<H(431).

Vay M (4;3;1).

Cau39: (GIA LQC TINH HAI DUONG 2019 lan 2) Trong khdng gian vai hé truc toa do Oxyz ,cho
tir dien ABCD c0 toa do cac diem A(1;1;1), B(2;0;2) C(-1;-1;0),D(0;3;4). Trén cac canh
AB, AC, AD lan luot lay cac diém B, C', D' sao cho AB W AC AD 4 vatw dién
AB' AC' AD’
AB'C'D’ ¢ thé tich nho nhat. Phuong trinh mat phiang (B'C'D’) la
A. 16x—-40y—-44z+39=0. B. 16x-40y—-44z-39=0.
C. 16x+40y+44z-39=0. D..16x+40y—-44z7+39=0.
Loi giai
Chon D
Trén cac canh AB, AC, AD cuata dién ABCD lan luot ¢ cac diém B, C', D'. Ap dung
cong thic ti s thé tich ta co Vigeo _ AB" AC" AD"
Vs AB AC AD
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A
B D’
B D
C
Tir gia thiét AB + AC AD = 4, &p dung bat dang thac AM —GM ta co6:
AB’ AC’ AD’
4_AB_AC AD 3\/AB AC AD _ 5 Visco
AB AC T AD T\ AB ACT AD Vigen
< 64> 27~\/Aﬂ<:>VAB.C.D. > 2—7VABCD :
AB'C'D' 64
27 AB AC AD 4

DO V,gep €0 dinh nén Vyg.c.p. Nh6 Nhat &V, e = Ve & o = o= = —
ABCD : AB'C'D A'B'C'D 64 ABCD AB! AC! AD! 3
AB" AC' AD'" 3

Ly = = = —

AB AC AD 4

< (B'C'D') song song véi (BCD) va di qua diem B’ thoa ﬁ:%ﬁ.

C6 BC =(-3;-1;-2), BD =(~2;3;2), suy ra vecto phap tuyén ciia mat phing (B'C'D’) I
:[ﬁ,ﬁ]z(mlo;—ll).

B~

=
4¢

blﬂ

C6 AB=(1;-1;1), giasu B'(x;y;z). Do ﬁ—%AB nén B' (

Vay phuong trinh (B'C'D") la: 16x+40y—44z+39=0.
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DANG 3: MIN, MAX PHUONG TRINH PUONG THANG

3y5

Cau 1l: (Nguyén Du sb 1 lan3) Trong khéng gian Oxyz, cho duong thang d : > = =z+2 va
hai diém A(4;3;0),B(1;9;3). Diém M (a;b;c) namtrén d sao cho MA+MB nh¢ nhét. Khi
do, tong a+b +c thudc khoang nao dudi day:

A. (9;10). B. (4;5). C. (2;3). D. (7:8).
Loi giai

Chon D
Taco: M ed =M (2t+3;2t+5;t-2).
T =MA+MB=AM +BM = /(2 —1) +(2t+2) +(t=2)" +/(2t+2)"+(2t=4) +(t-5)
—\J9t?+9 +/9t? —18t + 45 = 3(\/t2 +12 4+ J(1-t)" + 27 )2 8.(t+1-1)’ +(1+2)° =310 .
Do do: T, :3\/170<3L=£<:>t=1:> M (E;E;—E): a+b+c:§z7,7e(7;8).

1-t 2 3 3’3" 3 3

Cau2: (Chuyén Son La Lan 3 nim 2018-2019) Trong khong gian voi hé toa dd Oxyz cho hai diém
A(2;-2;4), B(~3;3;~1) va duong thing d* XTszy—_lzzil. Xét M 1a diém thay déi thuoc
d, gia tri nho nhit cua 2MA? + 3MB?bang
A 14, B. 160. C. 4410. D. 18.

Loi giai
Chon B
Taco M ed =M (5+2t;2=t;-t), (teR).
= AM = (3+2t;4—t;~4~t), BM = (8+2t;-1-t;1-t).
2MA? + 3MB? = 2[(3+2t)2 +(4-t) +(—4—t)1 +3[(8+ 2t)" +(-1-t) +(1—t)2}
=30t° +120t + 280 = 30(t + 2)2 +160 > 160
Dau "=" xay ra khi va chi khi t =—-2.
Vay gia tri nho nhét cia 2MA® + 3MB?bing 160
Cau3: Cho duong thing A: Xt y_ll _ ZZZ va A(LL0), B(3-L4). Timtoa do diém M thuoc A
sao cho MA+MB dat gia tri nho nhat.
A. M (-11-2). B. M (3 L 1) C. M( 3. E,—3). D. M(1-12).
2’ 2 2'2
Loi giai
Chon D
141 1-1
Ta co: AB(2 —2;4) cung phuong voi u(l -1;2) va A(LL0) ¢ A (do ES )
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— AB// A= AB va A dong phang.

A B

AI
* Xét mat phang chira AB va A:
Goi A’ la diém doi xing cia A qua A; (&) la mit phang qua A, vudng goéc véi A

Khi do, giao diém H cua A véi (a) 1a trung diém cua AA
(&) co phuong trinh: x—y+2z=0

Giasi H(-1+t;1-t;-2+2t), H e(a) = t=1=H(0;0;0)
H 1a trung diém cia AA’ = A'(-1,-10)

Tac6: MA+MB =MA + MB > A'B = (MA+ MB)
giao diém cia AB va A

= A'B khiva chikhi M trung voi M, la

min

X=-1+t'
Duong thang A'B di qua A'(-1-10), c6 phuong trinh: {y=-1
z=t'
X=-1+t
Ma A:cy=1-t
z2=-2+2t
“l+t=—1+t'  [t=t ,
Giai hé phuong trinh: {1-t=-1 St=2 <:>{t =2
242t =t 2+2t=t' C
= M, (-1 2)

Vay, d&¢ MA+MB dat gia tri nho nhat thi M (1,-1,2).
Xx+1 y-1 7+2

Cau4: Cho duong thiang A: va hai diém A(1;1;0), B(-1;0;1). Biét diém

-1
M (a;b;c) thudc A sao cho biéu thirc T =|MA—MB| dat gia tri I6n nhat. Khi d6 tong a—b+c
bang:
A. 8. B. 8+/33. C.8+§. Q&@.
Loi giai
Chon D
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Cau 5:

Cau 6:

A qua C(-1;1;—2),va co vecto chi phuongu = (1;,-1;2)

AB =(-2;-1;1); AC =(-2;0;-2) .

[ﬁ; G}E #0nén AB; A khong ddng phing

Vidiém M thudc A néntacd M (=1+t;1-t;—2+2t), teR. Luc d6

- [MA-MB| =‘\/(t—2)2 #24(20-2) — (=) +(t-1) +(2t-3)’

= ‘\/6t2 _12t +8 —/6t2 —14t +1o‘.

t 1 +—— t—— 1—
6

Datu_{t 1f] *={ L. E] Taco‘|u|—|v|‘ ‘u v‘
3 6

rich P B J@ [;% |

Pang thirc xay ra khi va chi khi t=1_3 S t=3+

4J_

Véitaco a-b+c=4t-4=84+—=

Cho dudong thang A:%:yT_lzé va hai diém A(0;1;-3), B(~1;0;2). Biét diém M thudoc Asao

cho biéu thirc T =|MA—MB| dat gia tri lon nhat 1a T, Khi d6, T, bang bao nhiéu?

AT, =3 B. T, =23. C.T,. =3V3. D. T, =2
Loigiai
Chon C
X=-t
TacoAB = (-1, -1; 5), phuong trinh duong thing AB la{ y=1-t (teR).
z=-3+5t
11 1
Xét vi tri tuong ddi gitta AB va A tacd AB cit A tai C(_E —,—Ej.
1 15
Suy raAC = (_E = Ej AC _EAB — Cla trung diém AB.

T =|MA-MB|< AB. Dau “=" xdy rakhi M = A hogc M =B.

Dodd T, =AB=+27=33.

Trong khong gian voi hé truc toa do Oxyz, cho diém A(2;53), duong thing
x=-1 vy z-2

d: B Biét rang phuong trinh mét phang (P) chia d sao cho khoang cach tr A
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dén mat phang (P) 16n nhét, c6 dang ax+by+cz-3=0(vsi a,b,c la cac s6 nguyén). Khi d6
tong T =a+b+c bang

A 3. B. -3. C.-2. D. -5.
Loi giai

Chon C

Goi K, H lan luot Ia hinh chiéu vudng géc cia A I18n mit phang (P) , duong thiang d .

Tacé: AH > AK .

Suy ra, mat phang (P) chira d sao cho khoang cach tir A dén mit phang (P) Ién nhét khi va

chi khi (P) di qua diém H va vudng goc AH .

Goi H(1+2t;t;2+2t)ed ta co:

AH ., =0 véi U, =(2;1,2) 1a vecto chi phuong ciia dudng thang d-.

=>t=1
= H(31L4).
Nén (P) di qua diém H (3;1,4) nhan AH =(1-4;1) 1am vecto phap tuyén c6 phuong trinh Ia:
X—-4y+z-3=0.
Vay T =a+b+c=1-4+1=-2.
x=1
Cau7: Trong khong gian Oxyz cho mat phang (P):y—-1=0, duong thang A:<y=2-t va hai diém
z=1
A(-1-311), B(%;O;S). Hai diém M,N thudoc mit phang (P) sao cho d(M;A)=2 va
NA=2NB . Tim gia tri nho nhat ctia doan MN .
A.MN_ =1. B. MN_ =+2. C. MN__ =§. D. MN, =§.
Loi giai
Chon A
A 1 (P)
Taco :
A (P)={I(511)}
Vid(M;A)=2 nén diém M thudc mit try tron xoay (H) c6 truc 1a duong thang A .
Khi d6 M ndm trén giao ciia mt phang (P) va mat tru (H) 1a duong tron (C) c6 tam 1(L11)
va ban kinh R=2.
Giast N(x;y;z).
Do NA=2NB < NA* =4NB? & x* + y* +2° - 2x -2y -147+42=0.
Suyra N nam trén mat cau (S) c6tam J (11;7) va ban kinh R’ =3.
N e(P . , X
Mat khéc: {J ((P))’ do @ N nam trén giao ctia mat phang (P) va mat cau (S) la duong tron
S
(C') c6tam J (1;,1;7)va ban kinh R’ =3.
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Bai toan d4 cho tro thanh: “Trén mat phang (P) cho hai diém M, N . Biét M thudc dudng tron
(C) cétam I(L11), ban kinh R=2 va N thudc duong tron (C') c6 tam J (1;1;7), ban kinh
R’ =3. Tim gié tri nho nhit cua doan MN .”

/ \, / N
\“. \'-.
MY M |
1 I_ I| B | — —
\ /r"l .
hN S 5\ /
- - LY
— . /
R=2 RI=3~— g
- - >
=6
< = >

Tur hinh v& trén, d& thay MN_;, = 10— (IM +JN)=6-(2+3) =1.

X =2+t
caug: Trong khong gian véi hé toa do Oxyz , cho duong thang A<y = -1+ 2t (t € ]R)hai diém
z=3

A(2,0;3)va B(2-2-3). Biét diémM (x,;y,:z, ) thudc A thi MA* +MB* nho nhét.Tim x,

A x,=0 B.x, =1 C.x,=2 D. X, =3
Loi giai
X =2
Phuong trinh duong thang AB la: {y = t, (t1 € ]R). D& thay duong thang A va AB cit
z=3+3t

nhau tai diém 1 (2; —1;0) suy ra AB va A ddng phang.
Lai ¢6 1A(0;1;3),1B (0;-1-3) = IA=-IB = 1A+ 1B = AB.

2
Taco: MA* + MB* > 1(MA2 + MBZ)Z > 1[£(MA+ MB)ZJ > LAt = l(|A+ IB)
2 212 8 8

4

Do &6 MA* +MB* nh nhit khi M tring véi diém 1 (2;-1,0)
Chon C

Cau9: (CHUYEN LE THANH TONG QUANG NAM LAN 2 NAM 2019) Trong khong gian véi hé

x-3 y-1 z-3
2
diém M (X,; Yo; Z,) thuoc d théa man P = MA* + MB* + MA*.MB? nh¢ nhét. Tim vy, .

toa do Oxyz, cho dudng thang d : va hai diém A(2;0;3), B(2;-2;-3). Bict

Ay, =3. B.y,=2. C.y,=1. D.y,=-1.
Loi gii

Chon D

ViMed nén M (t+3;2t+13t+3).
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Céau 10:

Suyra MA=(-t-1-2t-1-3t), MB =(-t-1-2t-3;-3t-6).

MA? = (t+1) + (2t +1)" +9t* =14t* + 6t +2 (1).

MB? = (t+1)" + (2t +3)" + (3t +6)" =14t> + 50t + 46 (2).

Tacd P =MA*+MB*+ MA? MB’ = (MB? - |\/|A2)2 +3MA* MB®

Thay (1) va (2) vao P taduoc P =(44t+44)" +3(14t° + 6t + 2)(14t* + 50t + 46
= 447 (t+1)" + 3 24(t+1)° +10-22(t+1) || 24(t+1)° +10+22(t+1)

~1936(t +1 +3{[14(t +1)° +10}2 —22%(t +1)2}

~1936(t +1)" +3| 196(t+1)" + 280(t+1)° +100-484(t-+1) |

=588(t+1)" +1324(t+1)° +300. Pt u=(t+1)",u>0= P =588u%+1324u +300,u>0.

Xét hamsb f (u)=588u”+1324u+300,u>0 ¢6 f'(u)=1176u+1324>0,vu>0 cho nén
f(u)>f(0),vu=0.

Ta dugc P, = f (0)=300 khi u=0=t+1=0&t=-1=y, = 2.(-1)+1=-1. Viy y, = L.

(TTHT Lén 4) Trong khdng gian véi hé toa do Oxyz cho diém A(2;-1-2) va duong thang

(d) c6 phuong trinh X1—1: y—11: 21

duong thang (d) va khoang cach tir d téi mat phiang (P) 1a 16n nhat. Khi d6 mat phang (P)

vudng goc voi mit phang niao sau day?

. Goi (P) la mt phang di qua diém A, song song véi

A Xx-y-6=0. B. x+3y+2z+10=0.
C. x-2y-3z-1=0. D.3x+z+2=0.

Loi giai
Chon D

Goi H la hinh chiéu cua A 1én duong thang d . Tasuyra H (L11).
Goi (P) la mat phang di qua diém A va (P) song song véi dudng thang d . Goi K 13 hinh
chiéu cia H 1én mgt phang (P). Do d // (P) néntaco d(d,(P))=d(H,(P))=HK.

File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 6
Facebook: https://www.facebook.com/dongpay




ST&BS: Th.S Dang Viét Dong Truwong THPT Nho Quan A Hinh hoc Oxyz Nang Cao

Céau 11:

Céu 12:

Ta ludn c6 bat dang thic HK < HA. Nhu vay khoang cach tir (d) dén (P) 16n nhat bing AH .
Va khidé (P) nhan AH =(-12;3) lam vecto phap tuyén.

Do (P) diqua A(2;-1,-2) nén ta c¢6 phuong trinh cua (P)la: x—2y-3z-10=0.

Do d6 (P) vudng goc véi mét phing cé phuong trinh: 3x+2+2=0.

(TTHT Lan 4)Trong khong gian véi hé toa do Oxyz, cho hai diem M (-2;-2;1), A(L2;-3)
, X+1 y- z . _ . :
va duong thang d :% = yTS = =E Tim mét vecto chi phuong U cta duong thang A di qua

M , vubng goc véi duong thang d dong thoi cach diém A mot khoang bé nhét.

A U=(22-1). B.u0=(47;-1). C.0=(130;2). D. U=(3;4,-4).
Loi giai

Chon C

Xét (P) la mat phang qua M va (P).Ld.
Mat phang (P) qua M (-2;-2;1) va c¢6 vecto phap tuyén n, =u, =(2;2;~1) nén c6 phuong
trinh: (P):2x+2y-z+9=0.
Goi H, K lan luot I3 hinh chiéu ctia A 1én (P) va A. Khi d6: AK > AH =const nén AK_,,
khi va chi khi K=H. Duong thing AH di qua A(L2,-3) va co vecto chi phuong
X=1+2t
E:(Z;Z;—l) nén AH co6 phuong trinh tham sb: {1y =2+ 2t .
z=-3-t
Vi HeAH = H (1+2t;2+2t;-3-t).
Lai He(P)=2(1+2t)+2(2+2t)—(-3-1)+9=0=t =—2=> H (-3,-2,-1).
Vay G:W:(l;o;z).
(TTHT Lan 4)Trong khdng gian véi hé toa do Oxyz, cho diém A(3;-1;0) va dudng thang
X=2 y+1 z-1

-1 2
phuong trinh la

d

. Mat phang («) chira d sao cho khoang cach tr A dén () 16n nhat co

A xX+y-z-2=0. B.x+y-z=0.
C. x+y-z+1=0. D. -x+2y+z+5=0.
Loi giai
Chon B
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Céau 13:

Goi H,K lan lugt 1a hinh chiéu ciia A 18n () va d. Khid6 tacé AH < AK .
Vi Hed nén H(2-t;-1+2t;1+t) :m:(—l—t;Zt;lﬁ).
.  —

Do AH 1L dnéntacd —(—1—t)+2.2t+1+t =0t =—§. Khi do AH :(—%;—%;%).

Khoang cach tir A dén (a) I6n nhat khi va chi khi AH = AK . Do d6 () c6 vecto phap tuyén
la n=(1;1;-1). Vay (): 1(x-2)+1(y+1)-1(z-1)=0 < x+y-2=0.
Vdn la danh gid bdt dang thirc AH < AK néi trén, nhung bai todn sau déy lai phat biéu hoi
khac mét chut.

(TTHT Lén 4) Trong khdng gian véi hé toa do Oxyz , cho hai diém A(-3;0;1), B(L-13) va
mit phang (P):x—2y+2z-5=0. Viét phuong trinh chinh tic cua duong thdng d di qua A,

song song véi mat phang (P) sao cho khoang cach tir B @én d nhé nht.

.d;X+3:l:Z_1. B.d:X+3= y =Z_1.
| 26 11 -2 26 -11 2
cog: X3 y_z-1 D g X8 _y_z-1
26 11 2 -26 11 -2
Loi giai
Chon A
B

Tathdy ring d diqua A va d song song véi (P) nén d lu6n nam trong mat phang (Q) qua A
va (Q) / (P). Nhu vy bay gid ta chuyén vé xét trong mét phiang (Q) dé thay thé cho (P). Ta
lap duge phuong trinh mét phiang (Q):x—2y-2z+1=0.

Goi H,K lan luot 1 hinh chiéu cua B Ién (Q) va d . Tatim duoc H (—5;?— .

duoc bat dang thic d (B;d)=BK > BH nén khoang cch tir B dén d bé nhét bing BH .

. . N z-1
buong thang d bay gio di qua A,H nén cé phuong trinh X2—+63 = 1—y1 = —
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Céau 14:

Céau 15:

(KENH TRUYEN HINH GIAO DUC QUOC GIA VTV7 -2019) Trong khdng gian véi hé
Xx=-1-2t

toa dd Oxyz , cho duong thang d c6 phuong trinh Jy =t va diém A(1;2;3). Mat phang
=1+t

(P) chira d sao cho d(A,(P)) 16n nhét. Khi 6 toa d¢ vecto phap tuyén ciia mat phang (P) la

A. (L1;1). B. (1;2;3). C. (1;-1;2). D. (0;1;1).
Loi giai
Chon A
Goi H la hinh chiéu vudng géc cia A trén (P) va K Ia hinh chiéu vudng géc cua A trén d .
Taco: d(A,(P))=AH <AK |
Suy ra: d(A,(P)) lon nhat bang AK khi va chi khi H tring K.
Khi d6 toa do vecto phap tuyén caa mat phang (P) la: AK .
Liy K(-1-2t;t;1+t)ed va AK =(-2t-2;t-2;t-2).
Lai c6: AKUy =0 (-2t -2)(-2)+1.(t-2)+1.(t-2)=0<t=0.
Suy ra: AK =(-2;-2;-2). Vay vecto phap tuyén cia mat phang (P) 1a: (1;1;1).
(Chuyén Bic Giang) Trong khong gian voi hé toa d6 Oxyz cho hai mat phing
(P):x+2y-2z+1=0, (Q):x+my+(m-1)z+2019=0. Khi hai mat phing (P), (Q) tao véi
nhau mdt goc nho nhat thi mat phang (Q) di qua diém M nao sau déy?

M (2019;-1;1).  B. M (0;-2019;0). C. M(-2019;1;1). D. M(0;0;-2019).
Loi giai
Chon C
Goi o la gdc giita hai mat phang (P)va (Q). Vi 0°<a <90° nén a nho nhat khi va chi khi
cosa 16N nhat.
[1+2m—2(m-1) 1

\/12 +2? +(—2)2 .\/12 +m? +(m—1)2 ) x/2m2 —2m+2
1 1 1 1 1

= = < —_— =

ﬁ\/mz—mﬂ \/E\/( 1T+ J2 3

Taco cosa =

m-——

N

1
2
Khi d6 (Q): X +%y —%z +2019=0. D& thiy diem M (-2019;1;1) thuoc mét phang (Q).

Dau “=" xay ra khi va chi khi m—%:0c>m:

Vay mit phang (Q) di qua diem M (-2019;1;1).

Cau 16: (Nguyén Khuyén)Trong khong gian voi hé toa d0 Oxyz, cho hai dudng thang
d XTL_Y¥2_ 2 yag  X¥2_ Y1 Z phygng trinh mat phing (P)chia (d,) sao cho

1 2 -1 2 -1 2
File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 9

Facebook: https://www.facebook.com/dongpay



ST&BS: Th.S Dang Viét Dong Truwong THPT Nho Quan A Hinh hgc Oxyz Nang Cao

géc giita (P) va dwong thing (d,) 1a 16n nhit la: ax—y+cz+d =0. Gi tri cia biéu thirc
T=a+c+d bing
13

A T=0. B.T=3. C.T=-7 D.T=-6.

Léi gii
Chon B 7
Ta xét bai todn tong quat nhu sau:
Bai todn: Cho hai duong thang d,, d, khong song song. Viét phuong trinh mat phang (P)
chira d, va tao véi duong thang d, mot goc lon nhat.
Phwong phap giai
Gia str d; c6 vecto chi phuong u,, d, co vecto chi phuong u, .
Truéc hét ta xét truong hop d, va d, chéo nhau.

& (P)
Goi M la mot diém nao d6 thuoc d,, dung dwong thang qua M va song song véi d, . Lay
diém A cd dinh trén duong thang d6. Goi H Ia hinh chiéu cua A 1én mat phang P , K 1a hinh
chiéu cia A 1én duong thing d, .

Goéc gitra mat phang (P) va dwong thing d, 1a AMH .

Taco sin(ﬁ):sin(m)=%s% (do AH < AK ). G6c (d;,P) lon nhit khi

sin((ﬂ,\P) I6n nhat. Do % khong doi suy ra sin((i,\P) I6n nhat H =K .

Mt phing (P) can tim la m3t phing chta 0, va vudng géc véi mat phing (AKM ), hay vecto
phap tuyén cua (P) vudng goc véi hai vecto u, va [@@]

Nén ta chon vecto phép tuyén cua (P) la @ = [ut, [uj, Eﬂ

Truong hop d; va 0, cit nhau tai M , bai toan giai twong tu nhu trén. Két luan khong thay dbi:
vecto phap tuyén cua (P) la @ :[u? [E,Eﬂ

Ap dung vao bai 45 ta c6 u, =(1;2;-1); u, =(2;-1;2).

=[u;u, |=(3:-4;-5) :@:[q;[q; @ﬂ =(-14;2;-10)=-2(7;-1,5).

Mat phang (P) chira d, nén mat phang (P) di qua diém A(1;-2;0) .

Phuong trinh mat phing (P):7x—y+5z-9=0.Suyra a+c+d=7+5-9=3,
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Cau 17: (HKII-CHUYEN-NGUYEN-HUE-HA-NQI) Trong khdng gian vai hé truc toa do Oxyz, goi

(P) 1a mat phang chira dudng thang d X1 y+12 = iz va tao vai truc Oy gbc cd sb do 16n
nhat. Piém ndo sau day thudc mat phang (P)
A. E(-3;,0;4). B. M(3;0;2). C. N(-L-2;-1). D. F(L21).
Loi giai
Chon C
Céch 1:

Puong thang d qua diém M (L;—2;0), c6 véc to chi phuong a = (1;—1;—2) vatruc Oy c6 véc
to chi phuong j = (0;1,0).

Goi n=(A;B;C) (A*+B*+C? #0) la mot véc to phap tuyén cua mat phang (P).
Vide(P)=an=0<1A+(-1).B+(-2)C=0< A=B+2C = n=(B+2C;B;C).

Goi ¢ la goc gitra mat phang (P) va truc Oy (0 <p< %) :

- ﬁj |B| B2
Taco sing === _ . 2
n.[j| J@B+2c)’+B?+c? V2B*+4BC+5C
= L > = l L - (B#0).
2+4.(Cj+5(C] 5(C+2j +§
B B B 5 5

Viham sé sing ting lién tuc trén (0;%) nén ¢ dat gia tri I6n nhat khi sing 16n nhat

2

Lac @6 5(9+E] +E dat gia tri nhé nhat bang 6 khi va chi khi E+E= 0.
B 5 5 5 B 5

Chon B=5=C=-2; A=1=n=(15,-2).
Phuong trinh mat phang (P) qua diém M (1;—2;0), ¢6 véc to phap tuyén n = (L;5;-2) la
1.(x-D)+5.(y+2)-2(z-0)=0< x+5y-2z+9=0.
Thé toa do N (—1—2;—1) vao phuong trinh mat phang (P): —1+5(-2)-2(-1)+9=0 (ludn
dang). 7 7
Vay diém N (-1 —2;-1)thuoc mat phang (P).
Céch 2:
Xét bai toan téng quat: Cho hai duong thang A,, A, phan biét va khdng song song vai nhau. Viét
phuong trinh mt phang (P) chira duong thang A, va tao véi A, mét goc I6n nhat.
Phwong phap gidi:
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Céau 18:

+) V& mot duong thang A, bt ky song song véi A, vacat A, tai M . Goi B 1a diém cb dinh
trén A, va H 1a hinh chiéu vuéng goc caa B Ién
mp (P), ké BALA, B

+) (8,,(P))=BMH.. N

sinBMH =12 < BA 1 6ne déi "
BM ~ BM

Suyra BMH 16n nhét khi H = A

—

Khi d6 BMH =(A,,A,) va (P)chta A, va vudng

goc véi mat phang (A,, A, ).

Vay (P) ¢6 VTPT la: [QQ}QJ
Ap dung:

ug =(L-%-2); j=(0,10), ﬁ:[[@ﬂ,@} = (15;-2) . Phuong trinh m3t phing (P) qua
diém M (L;,—2;0), c6 véc to phap tuyén n=(1;5;—2) la x+5y—2z+9=0

Vay diém N (=1 —2;—1)thuoc mat phang (P).

(Thanh Chwong Nghé An Lan 2) Trong khdng gian Oxyz , cho tam giac nhon ABC c6 duong
X=2

phan giac trong goc A song song véi duong thang (d):qy=-1+t. Duong thing AC c6 mot
z=4-t

vécto chi phuong U, = (1,2;-1). Biét duong thang AB c6 mot vécto chi phuong u, = (a;b;c)
V6i a,b,ceZ. Biéu thic P =a’+b*+c? cd gia tri nho nhat bang
A. 10. B.6. C.2. D.14.
Loi giai

Chon B
Duong thang d c6 mot VTCP la G, =(0;1-1).
Duong thing AC ¢6 mot VTCP la T, =(1;2;-1).
Duong thing AB c6 mot VTCP 1a G, =(a;b;c) véi a®+b*+c? =0 (*)
Do d la dwong phan gidc cia géc A nén ba véc to G, 0,0, dong phang
Suyra [Uy,0,]0, =0 < a-b-c=0<a=b+c. (1)
Do tam gidc ABC nhon nén (AC,d) <45 (AB,d)<45°,
Ta ¢ |cos(dy, 0, )| = |cos (U, T, )| > cos 45° (thoa man).

3 b—c|

< =
V2406 J24Ja? +b? +c?

e3(a’+b’+c?)=2(b*-2bc+c’). (2

b=-2c
Tir (1) va (2) suy ra 3(b+c¢)’ +b? +c?+4bc =0 < 2b° +5bc+2¢° =0 < o op
* Truong hop 1: Véi b=-2c ta dugc a=—c.
Khidé P =a’+b*+c® =6¢°. Do diéu kién (*) va ceZ ta dugc P =6¢*>6.
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Nén P. =6.

* Truong hop 2: Véi c=-2b ta dugc a=-b.
Khidé P=a’+b’+c”* =6b*. Tuong twtréntacd P, =6.

Cau 19: (THPT-PhUc-Trach-Ha-Tinh-1an-2-2018-2019-thi-thang-4) Trong khdng gian Oxyz cho hai

Xx+1 y-5

diém A(-2i-2:1), B(1;2;-3) vadudngthing A1~ =2 Tim vécto chi phuong ciia

2 -1
duong thang d di qua A vudng goc véi dudng thang A dong thoi cach diém B mét khoang
cach bé nhat.

A u(2;2;-1). B. u(1;0;2). C. u(2;1;6). D. u(25;-29;-6).
Loi giai
Chon B

* Goi (P) la mat phang di qua A va vudng goc véi A.

Chon fip,, =0, =(2;2;-1).

= (P) c6 phuong trinh: 2(x+2)+2(y+2)—=(z-1)=0< 2x+2y-2+9=0.

Khi d6 moi dudng thang d di qua A va vudng goc A thi d nam trong (P).

* Goi K,H lan luot la hinh chiéu vudng goc cua B Ién d va (P).

Ta c6 khoang cachtir B dén d la BK > BH =d(B,(P))=6.

DAu bang xay rakhi d diqua A va H .

* Tim H-1a hinh chiéu vuéng goc cua B trén (P).
X=1+2t

Duong thang a diqua B(1;2;-3) vavudng goc véi (P), c6 phuong trinh: §y=2+2t.
z=-3-t

Co H=an(P) =>2(1+2t)+2(2+2t)-(-3-1)+9=0=9t+18=0 & t=-2

=H(-3;-2;-1) va AH = (=1,0;-2) 1a mot vécto chi phuong cua d.

Vay mot vécto chi phuong ciia d 12 u(1;0;2).

Cau 20: (THPT NINH BINH — BAC LIEU LAN 4 NAM 2019) Trong khong gian Oxyz, cho duong

thing d :X;lzzyTJrl:% va diém A(2;1;2). Goi A la duong thing di qua A, vubng géc voi
d ddng thoi khoang cach giira d va A 1a 16n nhét. Biét v = (a;b;4) la mét véc- to chi phuong

cua A. Tinhgidtri a+b.
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Céau 21:

Céau 22:

A. 2. B. -8. C. -2 D. 4.
Loi giai
Chon B

d

A{/éb\<><i1’////

Goi (P) lamat phang qua A, vudng goc véi d = (P):-x+2y+z-2=0.Suyra Ac(P)

Goi I =d n(P)=1(311) , ,H la hinh chiéu vudng géc cta | Ién A.

Taco d(d;A)=1H <A . Dau bing xay rakhi H = A

d c6 VTCP u, =(-121), 1A=(10;1)

Vay maxd(d,A)=IA khi A ¢6 1 VTCP la a:[q,m] =(2,2,-2) ma v = (a;b:4) 1A1VTCP
cﬁaAnén\7=—21]:>a=—f1,b=—4:>a+b:—8. 7
(Chuyén Ly Tw Trong Can Tho) Trong khdng gian vai hé truc toa do Oxyz , cho mat phang
(P):2x+y+z-3=0 vadiém A(1;2;2). GoiM la giao di€m ciia mat phang (P)va truc 0y.
Viét phuong trinh dudng thang d - nam trong mat phang (P), di qua M sao cho khoang céch tir
diém A dén duong thang d co gia trilon nhat.

A_d%:y—f:il. B d%:—y_?)?):%
C.g.X_¥y=3_2 D.g:X_¥=3_2
2 -3 -1 1 1 -3
Loi giai
Chon A

M =(P)noy =M (0;3;0). Goi H la chan duong vudng goc ha tir diém A lén duong thang d

Taco AH =d(A;d). Xét trong tam giac vubng AHM ¢6 AH < AM = AH max < H=M
=d(A;d) max < AM _Ld . Suy ra vecto chi phuong cia d: u, = [m;ﬁ] :

n, =(2%1), AM =(-L%-2)=u, =(-3;3;3)=-3(L-L-1). Suyradip an A

(Ping Thanh Nam Pé 10) Trong khéng gian Oxyz , cho dwong thang A: g = y__—ll = Z_—_ll Hai
diem M, N lan lugt di dong trén cac mit phang («): x=2, (B): z=2 sao cho trung diém K
cia MN ludn thugc dudng thang A. Gia tri nho nhat cua d6 dai MN bang

a &5 g 45 c. 35 p. 25
— 5 5 5 5
Loi giai
Chon A
File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@gmail.com Trang 14

Facebook: https://www.facebook.com/dongpay



ST&BS: Th.S Dang Viét Dong Truwong THPT Nho Quan A Hinh hoc Oxyz Nang Cao

Goi M (2;a;b)e(a); N(c;d;2) e(B)khi d6 trung diém caa MN la K(C+2 a+d b+2].

2 2 2
a+d=2-2t
Vi K thuoc A nen SH2-3+472_ D gy lpo ot
4 S c=4t-2

Khid6 MN =(c=2)’ +(a—d)’ +(b—2)" =/(4t—4) +(a—d)’ +(2t+2)’

= /200" ~24t+ 20 +(a ) :\/4(@—%]2 e 85

DAu bang xay ra khi va chi khi

a+d=2-2t [4_q_2
b=-2 ’ 2 6 2 2
c=4t-2 o b:—g =M (2;5;—5], N(E;E;Z)Dc‘)ichiéu chon dap an A.
a-d=0
c=2
t:§ 5
5
Cau 23: (Chuyén Hung Vwong Gia Lai) Trong khong gian voi hé toa d6 Oxyz, cho 2 diém
A(l;4;2), B( 1,2,4) va duong thang d X 11 yIZ :é' Viét phuong trinh dudng thang A
qua A cat d sao cho khoang cach tir B dén A la nho nhat.
x=1-15t x=1-5t X=1+5t X =1+15t
A < y=4-18t. B.y=4+8t C.qy=4-8t. D.<y=4+18t.
z=2-19t z2=2-9% z2=2-9% z=2-1%t
Léi gii
Chon D
x1y+22..; T
Puong thang d : N T =3 di qua diem M (1;-2;0) vanhan 0 =(-1;1;2) lam mot véc
to chi phuong.

Goi (P) la mat phing chua d va A Khidé 0=(-1;1;2) va AM =(0;-6;-2) khong cung
phuong va ¢6 gid song song hoac chira trong (P). Suy ra c6 véc to phap tuyén ctia mat phang
(P) 1a iy =[ U, AM | =(10;-2;6).

Phuong trinh mat phang (P):5x—y+3z-7=0

Goi K,H lan luot 1a hinh chiéu vuéng goc cua B trén (P) va A taludncé BH > BK | suyra
BH nho nhat khi H tring K.
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Céau 24:

B

K L
H
P A d

X =-1+5t
Duong thang qua B vudng goc v6i (P) cé phuong trinh: (BK):qy=2-t (teR).
2=4+3t
Toa do diém K 1a nghiém cua hé phwong trinh
2
Y
35
Xx=-1+5t X =-1+5t 5
—2_t =2-t X=Yy7
y = J = ! =K —E;@;% .
7=4+3t 2=4+3t y—@ 7 35 35
5x—y+3z-7=0  |5(-1+5t)-2+t+3(4+3t)-7=0 35
146
Z:_
35
, — 12 72 76 : . 35—
Tacd AK =| ——=;——;— |, duong thang A diqua A(1;4;2), nhan i, =—— AK ha
(73535) gthang & diqua A(L4:2) 2Ty Y
U, =(15;18;-19) lam mot véc to chi phuong, suy ra ¢6 phuong trinh
x=1+15t'
(A):qy=4+18t" (t'eR).
z=2-19t

(Chuyén Bic Giang) Trong khong gian véi hé toa do Oxyz cho hai diém A(L2;-3),
B(-2;-2;1) va mat phang («):2x+2y—z+9=0.Goi M la diém thay d6i trén mt phang (o)

sao cho M ludn nhin doan AB dudi mét goc vudng. Xac dinh phuong trinh duong thang MB
khi MB: dat gi4 tri I6n nhat.

X=-2-t X=-2+2t X=-2+t X=-2+t
A y=-2+2t. B.qy=-2-t. C.q y=-2. D.iy=-2-t.
z=1+2t z=1+2t z=1+2t z=1
Loi giai
Chon C
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~

e

Taco M e(a) va AMB=90° suyra M nim trén duong tron (C) Ia giao tuyén cia mat
phang (o) va mat cau (S) duong kinh AB.

Laicé Be(a) suyra B va M cling nam trén duong tron (C).

Khi d6 MB I6n nhat khi va chi khi MB 1a dudng kinh cua duong tron (C).

Goi | latdm mat cau (S) suyra I[—%;O;—l ,H 1a tAm dudng tron (C).

() c6 mot vecto phap tuyén la @'(2;2;—1) .
Duong thang IH vudng goc voi () nén nhan ;(2;2;—1) 1a vecto chi phuong.

x:—£+m
2

Phuong trinh tham s6 ciia duong thang 1H :Jy =2t
z=-1-t

Taco H(—%+2t;2t;—1—tj.
H e(a)<:>2(—%+2t)+2(2t)—(—1—t)+9:O <t=-1.Suyra H[—%;—Z;O].

Phuong trinh dudng thing BM di qua B nhan BH = (—%; 0; —1] = —%(1; 0;2) lam vecto chi

X=-2+t
phuong la:qy y=-2 .
z=1+2t

Cau 25: (KY-NANG-GIAI-TOAN-HUONG-PEN-THPT-QG) Trong khdng gian véi hé truc toa do
Oxyz, cho mjt phing (P):x+y-z+1=0, diém A(L-12) va duong thing
A: X;l :%: 2_34. Viét phuong trinh duong thang d di qua A song song véi (P) sao cho
khoang céch giita d va A 16n nhat.
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X =1+40t X =1+ 40t X=1+t x=1+21t
A d:qy=-1+29t. B.d:qy=-1-2%t. C.d:qy=-1+2t. D.d:qy=-1+10t.
Z=2+69t z=2+11t 2=2-3t z=2+31t
Loi giai
Chon A

Mit phang o qua A vasong song véi (P) c6 phuong trinh: Xx+y-2+2=0=d c(«).
Duong thang A ¢6 vtep la G =(2;1-3), () covtptla i, =(L1-1).

Xx=-1+2t
Phuong trinh tham sé cua A:{y =t
z2=4-3t
Goi B 1a giao diém cia A va a. Toa do diém B ung voi t 1a nghiém phuong trinh:
—1+2t+t—(4—3t)+2:0<:>t:£:> B(o;i;i].
2 2 2
Xét duong thang A, la duong thang di qua A song song véi A. Phuong trinh cia A, la:
Xx=1+2t
y=-1+t.
z2=2-3t

Goi H la hinh chiéu wudng géc cua B lén A = H(1+2t,-1+t,2-3t),

BH =(1+ 2t;t—%;—3t].

Taco §.0:0<:>2+4t+t—§+9t=0<:>t:i.
2 28

Khido BH =[13,743. 3. =i(26;—43;3)=ia1.
14 28 28 28 28
Duong thing d c6 vecto chi phuong G, = [d;;f, | = (40;29;69).
X =1+40t
Phuong trinh dudng thang d ;< y = -1+ 29¢.
Z=2+69t
. ) N . ] . 2 x-1 vy z+1 . .
Cau 26: (Chuyén KHTN lan2) Trong khéng gian Oxyz , cho duong thang d 'T:I:_l va hai

diém A(L2;3);B(-10;2) . Phuong trinh dwong thing A diqua B, cat d sao cho khoang cach
tir A dén A dat gié tri I6n nhat la

Xx+1 y z-2 x+1 y z-2
A. === : B —="="+—
3 1 4 3 -1 -4
c Xl y_ 22 gl 22
-1 1 -1 -— 8 -1 -14
Loi giai
Chon D
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Cau 27:

(P)
Tacé: Ced =C(L0;-1)= BC =(2,0;-3),u, =(2L-1).

Goi (P) 1a mat phang chira B va dwong thang d . Goi H a hinh chiéu ké tir A xudng mt

phing (P)va n 1a vecto phap tuyén cua mit phing (P) = n= [Fc;@] =(3-4,2).
Goi K la hinh chiéu vudng goc ké tir A dén duong thang A. Suyra d(AA)= AK,

Tathdy AABK vudng tai K nén AK < AB.
= AK dat gia tri I6n nhat khi K tring véi B, khido AK = AB.

Do do : u, =[ BAN | =(-8,1;14)

. . X+1 z-2
Vay phuong trinh duong thang A: e =Y .

Trong khdng gian véi hé toa do Oxyz, cho hai diem M (3;L1), N(4;3;4) va dudng thang

X=7 _y-3 z2-9
1 -2
IMN nho nhat. Tinh T =a+b+c.

A

A.Tz?. B.T=29. C. T=19. D.T:%.
Loi giai

Chon C

Cach 1.

Taco leA; I(7+t;3-2t;9+t).
Tatinh: Ml =+/6t2+16t+84 : NI =+/6t> +16t +34: MN =+/14 .

2 2
Goi C lachu vi tam giac IMN ; C=\/6(t+%) +%+\/6(t+%j +7_3?+\/T4,

Hay C > ‘/@+ /E+\/14.
3 3
17.17 23

Chu vi tam giac IMN nho nhat khi t:—%;khidé I(?, 33 j hay T =19.

Céach 2.
Goi véc to U la véc to chi phuong ciia A tacod u-MN =0.
buong thang MN vudng goc vai A.

. Goi I (a;b;c) 1a diém thuoe duong thang A sao cho chu vi tam gidc
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Céau 28:

Goi («) la mat phang chra MN va vudng goc véi A.
Phuong trinh mat phang () chira MN vudng goc véi A 1a: x—2y+z-2=0.

: . . 17 17 23
Mat phang (o) cat A tai H| —;—;— |.
at phang (@) : (3 : 3]
Goidiém 1 € A ; Goi C la chu vi tam giac IMN . Ta c6:

C=MI+NI+MN >MH +NH +14 = /2_20+ /7_3?+\/1_4,
M

Vy chu vi tam giac IMN nho nhit khi | = H . Hay |(% % ?) Vay T =19.

Trong khéng gian Oxyz, cho hai diém M (-2;-2;1), A(L2-3)va duong thing
1 ) A , . L , .
d: %_yTZ%' Goi A la duong thang qua M , vudng géc vé6i duong thang d, dong
thoi cach A mot khoang bé nhat. Khoang céch bé nhat do la
A. 29 B.6. C. 5. D.g
Loi giai

Chon B

A

)

A
d
H K

P

7 7 Ac(P)
Goi (P) la mat phang chra A qua M va vudng goc véi duong thiang d, khi d6 { ALd
Véi ug =(2;2;-1) 1a mot vécto chi phuong cua duong thang d .
Chon mét véc to phap tuyén caa (P) 12 ney =ud =(2;2;-1).
Taco (P): 2x+2y-z+9=0.

Goi K, H lan luot 14 hinh chiéu vudng goc caa A 1én mp (P) va duong thang A.
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Tathdy d (A;A)= AH > AK.

Nén Min d (A;A)= AK khivachikhi H =K.
[2.1+2243+9 _

V27 +27+(-1)?

Vay Mind(A;A)=6.

Ma AK =d(A;(P))=

x+1 y-1 z-2

Cau 29: Trong khong gian Oxyz , cho duong thang d : SRR Goi (a)la mat phang chira
duong thang d va tao véi mat phang (Oxy) mét goc nhé nhat. Khoang cach tir M (0;3;—-4) dén
mit phang (o) bang
A. J/30. B. 24/6. C. +/20. D. /35

Loi giai
Chon A
C6 goc tao bai dwong thang d va mat phang (Oxy) la (d;(Oxy))
goc tao boi mat phang (o) va mat phang (Oxy) la (W(_Ox\y))
Taco (d(0xy) <<a>;<oxy>> = (@) (0], = (d(00) =((@):(0w)
F*\ J30
sm — —— cos(d, = —
Goi VTPT cua ( ) la n—(a;b;c),a2 +h?+¢”#0
Vidc(a)=uln=2a-b-c=0=c=2a-b
- HR 2a-b 30
cos((Oxy),(a))= ‘# j = | | , _ 30
‘nHk‘ \/a2+b2+(2a—b) 6
< 36(4a” - 4ab+b?)=30(5a" — 4ab+2b°)
& 6a’ +24ab+24b* = 0 = 6(a+2b)" =0 = a=-2b
Chonn=(2;-1;5) .
Vay(a) diqua A(-1;1;2)ed vacd VTPT n=(2;-1;5) = (a):2x-y+52-7=0.
30
G ) :E:@'

Cau 30: Trong khong gian Oxyz cho hai diém A(l;2;-1), B(7;-2;3) va duong thang d ¢ phuong trinh
X;rl: y—22 _272 piém thuoc d sao cho Al + Bl nhé nhét. Hoanh do cua diém 1 1a
A 2. B. 0. C. 4. D. 1.

Loi giai
Chon A
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Céau 31:

A B

—
o

[

A
+ Puong thang d ¢ vécto chi phuong u, =(3;-2;2).
Tathdy Agd va AB=(6;-4;4)=2(3;-2;2). Suyra AB//d.

+ Goi A’ 1a diém d6i xung voi A qua d. Tacd Al +BI = A'l +BI > A'B. Dau =" xay ra khi
A", I, B thang hang.

Vay min (Al +BI)=A'B trong d6 | = ABNd

Goi H Ia hinh chiéu vudng gdc ciia A 1én dudng thang d . Ta tim dugc H (-1;2;2)
Do H 1a trung di€m AA’ nénsuyra A'(-3;2;5).

Do AB//d nén I latrung diém A'B nénsuyra 1(2;0;4).

Céch 2: Timtoa do diém H trong bai nay tir nhan xét sau:

Tir phuong trinh duong thang d tathdy d diqua diém H (-1;2;2).

C6 AH =(-4;0;6)va u, =(3;-2;2) thoa médn AH.u, =0= AH Ld .

Vay H la hinh chiéu cua A 1én duong thiang d .

X=4-3t
Trong khong gian Oxyz , cho dudng thang d :{y=3+4t. Goi A la hinh chiéu vudng goc ciia
z=0
O trén d. Piém M di dong trén tia Oz, diém N di dong trén duong thing d sao cho
MN =OM + AN . Goi | 1a trung diém doan thang OA. Trong truong hop dién tich tam giac
IMN dat gid tri nho nhat, mot vécto phap tuyén clia mat phang (M ,d) c6 toa do 1a
A_.(4;3;5\/§). B. (4;3;10\5). C. (4;3;5@). D. (4;3;10@).
Loi giai

Chon A

M €0z = M (0;0;m)
Theo d¢ {N ed = N (4-3t;3+4t;0).
d < (Oxy)

Vi A la hinh chiéu vudng géc ctia O trén d nén tim dugc A(4;3;0). | la trung diém doan

thaing OA= | (2;;;0) .

Mt khic MN =OM + AN = \/(3t—4) +(4t+3)" +m? = |m|+5[t| (*)

<:>2|mt|:5<:>|mt|:§<:>|m|:%(t¢0).
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Céau 32:

Trén tia d6i cua tia Oz, Iéy diém H thoéa OH = AN . Ta chirng minh dugc AIMH = AIMN .

o 1 5 5
Khi d6 S, =Sy =5 10.MH = MN :Z(|m|+5|t|) do(*)

(zm )~ 5 )= 25

£
2

AIMH

Dau " " dat tai — |t| |t| =

||
Taco m:(4;3;—¥] =(-3;4;0).

=|m/=—=. vay

5\/_ M (0;0;#].

Mat phang (M, d ) c6 mot VTPT n=| MAu, | {10\@;%;25] =¥(4;3;5\5).

Trong khong gian Oxyz, cho cac diem A(2;2;2),B(2;4;,-6),C(0;2;—8) va mat phang

(P):x+y+2=0. Xét céc diém M thudc mat phang (P) sao cho AMB=90°, doan thing CM
c¢6 do dai I6n nhat bang

A. 2415 . B. 2J17. C.8. D. 9.
Loi giai
Chon B
Vi AMB=90°nén ta c6 diém M thudc mat cu (S) (mat cau duong kinh AB).
1

Mt cau (S)c6 tam 1(2;3;—2) la trung diém cia AB va ban kinh R=~AB =17 .

Mit khéc diém M thudc mét phiang (P)nén ta co tap hop diém M la dudng tron
(C)=(8)n(P).
Duong tron (C) c6 tam O I3 hinh chiéu ciia diem 1(2;3;—2)1én mat phang (P)va c6 ban kinh
r=(R*-d ))=\17-3=+/14.

Tim toa do diém 0.
G(_)I (d) 1a dudng thang di qua diém 1 va vudng goc véi mat phang (P). Phuong trinh duong

X=2+t
thang (d) la: §y=3+t
z=-2+t
Vi O la hinh chiéu cta diém 1(2;3;-2) 1én mat phang (P)nén O=(d ) (P).
Xét 2+t)+(B+t)+(-2+1)=0<3t+3=0<=t=-1=0(1;2;-3).
Vay duong tron (C) nidm trén mat phang (P) c6 tim O (L;2;—3) ban kinh r=+/14 .
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Céau 33:

Goi H Ia hinh chiéu cia diem C Ién mit phang (P). Tuong tu tim toa do diem O ta co
H(2;4;-6).

Tacé CM =+CH?+HM? =12+ HM? .

Do d6 CM dat gi4 tri 16n nhat khi va chi khi HM 16n nhét.

Tacd HM <HO+r<214=HM, =214,

= CM,,,, = [12+(2/14) =217

Trong khdng gian Oxyz, cho duong thang d:

Xx-3 y-4 7-2
1 1
B(L0;-1). Goi A la dudng thing diqua B, vudng goc véi d va théa man khoang cach tir A

va 2 diém A(6;3-2),

dén A 1a nho nhat. Mot vecto chi phuong cia A ¢6 toa do

A. (31-3). B. (-1-1). C. (1,2,-4). D. (2;-1-3).
Loi giai

Chon A

Goi (P) la mt phang qua B va vudng goc véi d; (P):2x+y+z-1=0.

Goi H lahinhchiéucta A 18n (P),taco: H(2;1-4)

Taco: Ac(P) nén d(A;A)zd(A;(P));

Déu dang thirc xay ra khi va chi khi H e A .
Mot vecto chi phuong ciia A 12 BH = (L1-3).
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Céau 34:

Céau 35:

Trong khdng gian Oxyz , cho diém A(1;4;3) va mit phang (P):2y -z =0. Biét diém B thudc
mit phang (P), diém C thugc (Oxy) sao cho chu vi tam gidc ABC nhé nhat. Hoi gia tri nho
nhat d6 1a
A. 45, B. 65. C. 25. D. 5.
Loi giai
Chon A
Goi E;F lan luot la diém d6i xang ciia A qua (P)va (Oxy) = E(1;0;5), F(1;4;-3).
V6i Be(P)= BA=BE . V¢i C e(Oxy) = CA=CF .
Taco C,,,. = AB+BC +CA=EB+BC +CF >EF .
] EFN(P)=B
minC, .. = EF =4+/5. Ddu "=" xayra < (P) .
EF n(Oxy)=C
-1 y+2
1
(S):(x=3)° +(y—2)" +(z+1)" = 20. Mt phang (P) chita dudng thang d théa mén khoang
cach tir diém A dén (P) I6n nhat. Mat cau (S) cat (P) theo duong tron c6 ban kinh bang

Trong khong gian Oxyz, cho diém A(2;—;3;4), duong thang d:—— =§ va mit cau

A. 5. B.1. C. 4. D.2.
Loi giai
Chon D

A

Ta co:
d diqua M (1-2;0) vaco VTCP uq =(2;1;2).

(S) cotam 1(3;2;-1) vabankinh R =25

Taco: d(A;(P))<d(A;d). Dau “="xay rakhi (P) chra d va vudng goc véi AK .
Khi do: (P) c6 VTPT fa Ne =| Nacwn, Us |.

Vi N =| Us, AM | =( 6'6'3):ﬁp=(9;18;—18)=9(1;2;—2).
=(P):(x-1)+2(y+2)-2z=0=(P):x+2y—2z+3=0.

Ta co: d=d( (P )) 4.
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Céau 36:

Céau 37:

Vay ban kinh dudng tron cin tim: r=+R?-d? =4/20-16 =2.

Trong khong gian véi hé toa do Oxyz , cho ba diém A(0;1;1), B(3;0;-1), C(0; 21;-19) va
mit cau (S):(x—1)" +(y-1)"+(z-1)° =1. M(a;b; c) 1a diém thuoc mat cdu (S) sao cho
biéu thirc T =3MA? + 2MB? + MC? dat gié tri nho nhat. Tinh tong a+b+c.

A_.a+b+c=%. B.a+b+c=0. C. a+b+c:%. D. a+b+c=12.
Loi giai
Chon A
(S):(x=1)" +(y-1)" +(z-1)" =1 c6 tam 1(1;1;2)
Goi G(x; y; z) la diem théa man
3(0-x)+2(3-x)+(0-x)=0 x=1
3GA+2GB+GC =0 13(1-y)+2(0-y)+(21-y)=0 e1y=4 =G(1; 4;-3).
3(1-z)+2(-1-2)+(-19-2)=0 z=-3
Ta co:
T =3MA’ + 2MB? + MC?
=3MG? + 6MG.GA +3GA? + 2MG? + 4MG.GB + 2GB? + MG? + 2MG.GC + GC?
= 6MG? +2M—G(BG—A+ 2@+&)+3GA2 +2GB2 +GC? = 6MG? +3GA? + 2GB? + GC?
T.n < M la giao diém cia dudng thang 1G va mat cau (S), saocho M va G ciing phia véi
|

x=1
Phuong trinh duong thang 1G :{ y=1+3t
z=1-4t
M =1GN(S) néntoadd M Ianghiém cua he
x=1
(=L VAETES
y=1+3t 5 U755
= . Khi do :
z=1-4t -1 2 9
2 2 2 t=— M, 1!_;_]
(x=1)"+(y-1)" +(z-1) =1 S 5

Vi M,G <M,G nén diém M le(l; %; 1]

Vay a+b+c:% :

Trong khdng gian véi hé toa do Oxyz cho diem A(-2;2;-2) va diem B(3;-3;3).

Piém M thay ddi trong khéng gian thoa man %z% biém N(a;b;c) thuoc mat phang

(P):—x+2y—2z+6=0 sao cho MN nhé nhat. Tinhtong T =a+b+c.

A. 6. B. -2. C.12. D. 6.
Loi giai
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Céau 38:

Chon B

Goi M(x;y;2).

Taco %:%ggl\w = 4MB? & (x+6)" +(y—6)"+(z+6)" =108. Vay diém M thuoc mat

cau tam | (—6;6;-6) ban kinh R =6+/3 .
Vay MN nho nhat khi M, N thudc duong thang di qua tam 1 va vudng goc véi mat phang
(P) -

Goi (d) 1a duong thang di qua tam | va vudng goc voi mat phang (P).

X=—-6-t
Khi do6 (d): y=6+2t . Toadd diém N l1anghiém cua hé phuong trinh
z=-6-2t
X=-6-t X=-6-t X=-2
y=6+2t y=6+2t y=-2
< & :
z=-6-2t Z=-6-2t z2=2

—-X+2y-22+6=0 6+t+12+4t+12+4t+6=0 t=—4
= N(-2,-2;2).Dodd T ==2-2+2=-2.
z-1

. : . 1
Trong khong gian Oxyz , cho hai diem A(0;-1;2), B(L1;2) va dudng thang d :XTJF:%

1
. Biét M(a;b;c) thudc dudng thang d sao cho tam giac MAB c6 dién tich nhé nhat. Khi do,
giatri T =a+2b+3c bang:
A5, B. 3. C. 4. D. 10.
Loi giai
Chon D
ViMed nén M (-1+t;t;1+t).

Tacd AM =(-1+t;t+Lt-1), AB=(L2,0).
Do do: | AM, AB | =(2-2t;t-1t-3)
Dién tich tam giac MAB :

s =%‘[m,ﬁ]‘ =%\/(2—2t)2 +(t-1) +(t-3)° =%\/6t2 —16t+14

2
zl 6t—ﬂ +E 2\/5.
2 3 3 6
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Céau 39:

Cau 40:

DAau bang xay ra khi t =§.

Wl
w| s

Do do dién tich tam giac MAB nhoé nhat khi M (

.7)
’§ .
Khido T =a+2b+3c=10.
R . iR Cas B X+l y z-1
Trong khong gian Oxyz , cho hai diem A(0;-1;2), B(L1;2) va dudng thang d =TT

>To

. Biét M (a;b;c) thudc duong thang d sao cho tam giac MAB c6 dién tich bang , | . Khi do,
giatri T =a+2b+3c bang:

A 5. B.3. C. 4.
Léi giai

)

D. 10.
Chon D

ViMed nén M (-1+t;t;1+t).

Tacd AM =(-1+t;t+Lt-1), AB=(L2,0).

Do do: | AM, AB | =(2-2t;t-1t-3)

Dién tich tam giac MAB: S :%‘[mﬁ] :%\/(Z—Zt)2 +(t—1)2 +(t—3)2
=%\/6t2 ~16t +1 =\/§ o4

3

Do d6 M 1;ﬂ;Z .
333

Khidé T =a+2b+3c=10.

. . . X+1 z-1
Trong khong gian Oxyz,, cho hai diem A(0;-1;2), B(L1;2) va dudng thang d :TJF:%:T
. C6 bao nhiéu diém M thudc duong thang d sao cho tam giac MAB c¢6 dién tich bang 1.

A 0. B. 1. C.2. D. V6 sb.

Loi giai

Chon C

Vi Med nén M (-1+t;t;1+t).

Tacd AM =(-1+t;t+Lt-1), AB=(L2,0).
Do do: [ AM, AB | =(2-2t;t-1t-3)
Dién tich tam giac MAB :

t=1
eV 2 2 2 _1\/27 B
S_E‘[AM,AB]_E\/(Z—Zt) #(t-1) +(t-3) =2 Vo' 161414 =1 | 5.
3
Do d6 M (0;1;2) hoic M (3;5;5).
333
Viy ¢ hai diém M thudc d dé tam giac MAB c¢6 dién tich bang 1.
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Cau 41: Trong khdng gian véi hé toa do Oxyz, cho hai diém A(1;5;0),B(3;3;6) va duong thang A c6

Xx=-1+2t

phuong trinh tham s6 { y=1-t . M6t diém M thay doi trén dudng thang A sao cho chu vi
71=2t

tam gidc MAB dat gia tri nho nhat. Toa d6 diém M va chu vi tam giac ABC la

A._M(130;2); P= 2(v11++/29) B.M(L22); P= 2(v11++/29)

C. M(30;2); P=411+29 D. M (1,2;2); P=411+29

Loi giai
Goi P la chu vi cua tam giac MAB thi P = AB + AM +BM. ,
Vi AB khéng d6i nén P nho nhat khi va chi khi AM + BM nho nhat.

Diém M €A nén M (—1+261-t;2t). AM +BM =4/(31)? + (245 ++/(3t=6) + (2\5)’
Trong mat phing toa do Oxy, ta xét hai vecto U :(3t;2\/§) va \7:(—3t+6;2\@).
Ta 6 |0l =+/(3)% + (24/5)?; [V =/(3t— 6)% + (2/5)?

— AM +BM =|u|+|V| va U+V=(6;4/5) =|u+V|= 24/29
Mt khac, ta ludn c6 |u |+|V[2]u+V| Nhu vay AM +BM > 229

Déng thic xay ra khi va chi khi U, v cung huéng < 3t _25 ot=1
-3t+6 2.5
— M (L0;2) va min(AM +BM) = 24/29 . Vdy khi M(1;0;2) thi minP = 2(v/11++/29)

Chon A
Cau 42: (SO LAO CAI 2019) Trong khong gian Oxyz cho hai di€ém A(1;5;0), B(3;3;6) va duong

thang d : le y—ll =é. biém M (a;b;c) thuoe duong thang d sao cho chu vi tam giac
MAB nho nhat. Khi d6 biéu thirc a+ 2b+3c bang
A 5. B.7. C. 9. D. 3.

Loi giai
Chon B
Tac6 AB =+/44 khong dbi. Do d6 chu vi tam gidc MAB nhé nhét khi (MA -+ MB) dat gié tri
nhé nhat.

M e(d)= M (-1+2t;1-t;2t).

MA =+/9t? +20 = ,[(3t)’ + 2\/’ . MB =+/9t? — 36t +56 \/6 3t)’ 2f)

Chon U =(3t;24/5;0) = [u =,/(3t)" +(2 J5) .
Chon v =(6-3t;2V5;0) = [v|= \/6 3ty’ (2\/3)2.
Khidéﬁ+\7:(6;4\@;0):>‘u+v‘:2\/7.

Theo tinh chét vecto ‘ﬁ‘ + M > ‘ﬁ +\7‘ =229.

Dau " =" xay ra khi va chi khi u cing huéng véi v < t=1.

File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@gmail.com Trang 29
Facebook: https://www.facebook.com/dongpay




ST&BS: Th.S Dang Viét Dong Truwong THPT Nho Quan A Hinh hoc Oxyz Nang Cao

Cau 43:

Céau 44:

Suy ra MA+ MB = ‘ﬁ‘ +M > 229 .

Do d6MA + MB dat gié tri nho nhét bing 2429 khit=1 = M (1;0;2).
Vay a+2b+3c=1+2.0+32=7.

(Hoang Hoa Tham Hung Yén) Trong khéng gian véi hé toa do Oxyz, cho tir dién ABCD c6
A(-116), B(-3,-2,-4), C(,2,-1), D(2;-2;0). biém M (a;b;c) thude duong thang CD
sao cho tam giac ABM ¢6 chu vi nho nhat. Tinh a+b+c.

A 1. B. 2. C. 3. D. 0.
Loi giai

Chon A

C

D

/A
~ ~H
B
Goi C,g, lachu vicua tam gidc ABM .
AB =(-2;-3,-10) = AB =113
AB =(-2;-3,-10), CD =(L-4;1) = ABCD =-2+12-10=0 = AB 1 CD.

Goi (P) la mit phang chira duong thang AB va vudng goc véi duong thang CD.
H 1a giao diém cua (P) va duong thang CD.

Phuong trinh mat phang (P)qua A(-11;6)c6 véc to phép tuyén CD=(L-41)l:
X—4y+z-1=0.

Xx=1+t
Phuong trinh duong thang CD: {y=2—4t.
Z=-1+t
HeCD < H(1+t;2-4t;-1+t).
1
He(P)<:>1+t—4(2—4t)—1+t—1:0@tzzaH(%;O;—%j.
. _ |AM > AH
Véi VM €eCD, tacd =AM +BM > AH +BH .
BM > BH

C,ey = AB+AM +BM >+113+AH +BH , VM €CD.

Suy ra minC g, =+v113+ AH +BH , datduoc M =H < M (%;0;—%).

Vay a+b+c=1.

Trong khdng gian Oxyz cho 4 diém A(2;3;2), B(6;-1;,-2), C(-1-4;3), D(16;,-5). GoiM la
mot diém nam trén duong thang CD sao cho tam giac MAB ¢6 chu vi bé nhat. Khi d6 toa do diém
M la:
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A. M(0;1-1) B. M(2;11,-9) C. M (3;16;-13) D. M (-1-4;3)

Loi giai
Tam giac MAB c6 d6 dai canh AB = 4+/3 khong déi, do d6 chu vi bé nhét khi va chi khi
MA+MB bé nhit.
AB = (4;-4;-4); CD =(2;10;-8). Vi ABCD=0 nén AB LCD, suy ra diém M cin tim I
hinh chiéu vudng gdc caa A, ciing 1a hinh chiéu vudng goc cua B 1én duong thang CD . Tir d6
tim ra diém M (0;1;-1).
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DANG 4: MIN, MAX VOl MAT CAU

Caul. (Ping Thanh Nam Deé 5) Trong khong gian Oxyz, cho ba diém A(0;0;4), B(3;2;6),C(3;,—2;6).
Goi M la diém di dong trén mat cau (S):x*+Yy®+2z*> =4. Gia tri nho nhat cua biéu thuc
MA+‘W+WC‘ bing
A. 2434 B. 6+/5. C. 410 D. 2/29.

Loi giai

Chon A
Véidiem M (x;y;z)e(S) thi X’ +y*+2°—4=0 vadiém 1(3;0;6) 1a trung diem BC va
MA +|MB + MC| = MA+ 2| M| = MA+ 2MI
:\/x2+y2+(z—4)2 +2\/(x—3)2+y2+(z—6)2
=\/x2+yz+(z—4)2+3[x2+y2+22—4]+2\/(x—3)2+ y’+(z-6)°
:2[\/x2+y2+(z—1)2 +\/(x—3)2+y2+(z—6)2}
22\/(x+3—x)2+(y—y)2+(z—l+6—z)2 =234

BL - é;l —k>0

-X 6-12 — —
DAu bang dat tai {y =0 < (xy;z)= (3 127 _15;0; 9+5 127].
34 34

X +y’+z2t=4

Cau 2. Trong khong gian véi hé toa do Oxyz, cho mat phang (P):x—2y+2z-3=0 va mit cau
(S):x*+y*+2°+2x-4y—-22+5=0.Giast M e(P) va N (S) sao cho MN cing phuong
V6i véc to U =(1,0;1) vakhoang cach MN nhé nhat. Tinh MN .

A MN =L B. MN =1. C. MN =3V2. D. MN =+2.
J2
Loi giai
Chon D
Goi H lahinh chiéu vudng goc ciia N Ién (P), ta co:
d(l;(P))-r _
- NH_ e d(GP)r 21
cos MNH ‘cos(u,np) ‘cos(u,np) 1
J2

Cau 3. Trong khdng gian vai hé toa dd Oxyz, cho dudng thing d: X+2 _ y;Z _23 mit cau
(S):x*+y*+2z°+4z+3=0. Giasit M ed va N e(S) saocho MN cing phuong véi véc to
u=(L0;1) va khoang cich MN nho nhat. Tinh MN .
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A MN=2, B MN o IY2B4 L AT2eRe o 1717
6 6 6
Loi giai
Chon B

Xét diém M (-2+2t;2+3t;-3+2t)ed :W:kﬁ:(k;o;k)
= N(2t+k-2;3t+2;2t+k-3) ma N e(S) néntacé
(2t+k—2)° +(3t+2)" +(2t+k-3)" +4(2t+k-3)" +3=0 < 17t* +8tk + 2k* 6k +8=0

A{20<:>16k2—17(2k2—6k+8)20@17—6\/1_7£k£17+6\/17.
Do ds MN =[k| 22 =T 5 1TN2 N3

X+2 y—-2 7+3

Cau 4. Trong khdng gian vai hé toa dd Oxyz, cho dudng thang d: 3 va mit cau
(S):x*+y*+2z*+4z+3=0. Giasit M ed va N &(S) sao cho MN' cing phuong véi véc to
ﬁ:(l;O;l) va khoang cach MN 16n nhat. Tinh MN .

A. MN =4, BMN = IV2oVBA g ATV2 N34 o 1T NIT
6 6 6
Loi giai
Chon C
Xét diem M (-2+2t;2+3t;-3+2t) ed :W:kﬁ:(k;o;k)
= N(2t+k-2;3t+2;2t+k-3) ma N (S) néntacé
(2t+k—2)° +(3t+2)° +(2t+k-3)" +4(2t+k~3)° +3=0 < 17t* +8tk + 2k* 6k +8=0
A 20<:>16k2—17(2k2—6k+8)20@17_6\/1_7£k317+6\/17.
Do d6 MN = k|2 < 1”6&[:@.

Cau5. Trong khong gian véi hé toa do Oxyz, cho (P):2x-y+2z-14=0 va mit cau
(S):x*+y?+2°—2x+4y+2z2-3=0. Diem M e(P),N &(S) sao cho khoang cach MN nho
nhat. Tinh MN .

A. MN =1. B. MN =3. C. MN =2. D. MN =4.
Loi giai
Chon A
Mt cau (S) co tam 1(3-2;-1) va d(1;(P))=4.
Goi H 1a hinh chiéu vudng goc ciia N Ién (P), ta co:
MN > NH >[IH - IN|>d(I;(P))-R=4-3=1,
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Cau 6.

Cau 7.

Céau 8.

Dau bang xay ra khi M 1a hinh chiéu vudng goc ciia | 1&n (P); N 1a giao diém cia doan IM
véi (S).

a’+b’+c*-2a+4b+2c-6=0
2d—e+2f-14=0

biéu P=(a—d)"+(b—e)"+(c— f)* Ia bao nhiéu?

Céc s thuc a,b,c,d,e, f thoa man { . Hoi gia tri nho nhét caa

A L B. 4-2./3. C. 28-16+/3. D. 7-443.

Loi giai
Chon C
DEco M (a;b;c)e(S): x* +y? + 22 —2x+4y+22-6=0 cotam 1 (L,-2;-1), R = 2/3 vadiém
N(d;e; f)e(P):2x—y+2z-14=0.
Goi H Ia hinh chiéu vudng géc cia M 1én (P), ta co:
MN > NH >[IH - IN| > d (1;(P))-R =4-2v3. Do d6 P = MN? 2(4—2\/5)2 =28-16+3.
Dau bang xay ra khi N Ia hinh chiéu vudng goc cia I 1&n (P); M 1a giao diém cua doan IN
véi (S).
(S¢ Ninh Binh 2019 lan 2) Trong khéng gian Oxyz, cho mat cau
(S):(x—l)2 +(y+2)2 +(z—2)2 =4 vamat phang (P):x-y+2z-1=0. Goi M [a mot diém
bat Ki trén mat cau (S). Khoang cachtir M dén (P) cd gia tri nho nhét bang

A.ﬂ—z. B.O. c.J6-2. D. 2J6-2.

3
Léi gidi
Chon C
Mat cau (S) cotam I(1;-2;2) vabankinh R=2.
d(l,(P)) =6 > R suy ra mat phing (P) khéng cat mat cau (S).
Piém M e (S) thoa man d (M, (P)) nho nhét bing d(1,(P))-R=+6-2.
(THPT-Ng6-Quyén-Hai-Phong-Lan-2-2018-2019-Thi-24-3-2019) Trong khdng gian Oxyz,
cho mat phang (P):2x—y+2z-14=0 va mat cau

(S):X*+y*+2°—2x+4y+22-3=0. Goi toa do diém M (a; b; c) thuoc mat cau (S) sao cho
khoang cach tr M dén mat phang (P) 1a lon nhét. Tinh gia tri biu thac K =a+b+c.
A. K=1. B. K=2. C. K=-5. D. K=-2.
Loi giai
Chon C
Mit cau (S) cotam I =(1,-2;-1) va c6 ban kinh R=3.
Mat phing (P) c6 vécto phép tuyén n=(2;-1;2).
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Céau 9.

Goi d 1a duong thang di qua | va vudng goc véi mat phang (P) thi duong thang d c6 phuong

X=1+2t
trinh thamsé 1a {y=-2-t .
z=-1+2t

Piém M thudc mat cau (S) sao cho khoang céch tr M dén mat phang (P) 1a 16n nhat khi va
chi khi M 1a giao diém ctia duong thang d va mat cau (S).
Khi d6 toa d6 diém M la nghiém caa hé phuong trinh

X=1+2t
X=1+2t
y=-2-t
y=-2-t
sz=-1+2t.
z=-1+2t
t=1
X+ Yy +2°-2x+4y+22-3=0 (-1
2-14
Véit=1=>M (3;—3;1):>d(M,(P)):W:1.
Véit=-1=M (—1;—1;—3):>d(M,(P))=M:7.

3
Vay M (-1,-1;,-3) thoaménnén a=-1,b=-lLc=-3=K=a+b+c=-5.
Trong khong gian Oxyz cho mat cau (S):(x—1)2+(y—2)2+(z—3)2=9 va mat phang
(P):2x-2y+z+3=0. Goi M (a;b;c) I1a diém trén mat cau (S) sao cho khoang cach tir M
dén (P) 1a16n nhat. Khi d6
A.a+b+c=5. B.a+b+c=6. C.a+b+c=7. D. a+b+c=8.
Loi giai

Chon C
Mat cau (S):(x—1)2+(y—2)2+(z—3)2 =9 c6 tdm 1(1,2;3) va ban kinh R =3.
Goi d 1a duong thang di qua 1(1;2;3) va vudng goc (P)

X=1+2t
Suy ra phuong trinh tham s6 ciia duong thang d la {y=2-2t.

Z=3+t
Goi A B lan luot 1a giao cua d va (S), khi d6 toa d6 A,B ng véi t la nghiém cta phuong
trinh (1+2t—1)° +(2-2t-2)° +(3+t-3) =9 = :1_1

Véit=1= A(s;o;4):>d(A;(p)):§.

Véi t=-1=B(-142)=d(B;(P))=

w]| o

Véi moi diém M (a;b;c) trén (S) taluonco d(B;(P))<d(M;(P))<d(A;(P)).
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Cau 10.

Cau 11.

Vay khoang cach tir M dén (P) la I6n nhat bang ? khi M (3;0;4)

Do d6é a+b+c=7.

Trong khdng gian véi hé toa 4o Oxyz , cho hai diém A(-1;2;0),B(2;-3;2). Goi (S) la mit cau
duong kinh AB va Ax latiép tuyéncua (S) tai A; By latiéptuyén cua (S) tai B va Ax L By
. Hai diém M, N lan luot di dong trén Ax, By sao cho MN I tiép tuyén cua (S). Hoi tt dién
AMBN c6 dién tich toan phan nho nhat 1a?

A.193. B.19(v2++3). C. 19(2++3).  D.19(2+6).
Loi giai

Chon B

Gid sir (S) tiép xdc véi MN tai diem O.

Theo tinh chat tiép tuyén, tacd x=AM = MO, y=BN =NO va

AB L AM
= AM 1 (ABN)= AM L AN
BN 1 AM

MN =MO +ON = AM + BN

Theo Pitago, ta c6
g {MNZ:AM2+AN2:AM2+ABZ+BN2

Do d6 (AM +BN)” = AM? + AB? + BN®
AB? 3 +5°+2%

= xy = AM.BN = > 19.
Ta co:

1 J38
SABM :EABAM :TX

1 J38

S,en =—AB.BN =——y.
ABN = 5 y

S :%AM AN =%xw/38+ yo .

Seun :%BM.BN :%y\/38+ X2
Khi d6 theo bat dang thiuc AM — GM, ta c6
Sp :%(\/@x+\/@y+ x\/38+ y? +y+/38+ x2)

> %(2«/\/@x.\/§y + 2\/x\/38+ y?.y~/38 + X2 j
= /38xy +\/xy\/382 +38(x2 + y2)+ x*y?
> /38xy +\/xy\/382 +38.2xy + x*y? :19(ﬁ+\/§) :

Trong khon gian véi hé toa do Oxyz, cho tirdién ABCD néi tiép mat cau (S): x* +y? +z2 =11
. Hoi gia tri lon nhét caa biéu thic AB® + BC? +CA? + DA” + BD? +CD? 1a?
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Cau 12.

Cau 13.

A. 99. B. 176. C.132. D. 66.
Loi giai

Chon B

Mat ciu (S) c6 tam O(0;0;0) va ban kinh r=+/11.

Goi G Ia trong tam tir dien ABCD thi ta co G_A'+c§+G—C+G—D—6

=> OA +ZZFA@ va 220?@:160@2 —4R%.

Khid6 AB® +BC? +CA® + DA’ +BD? +CD? = Y"(OB ~OA) = Y"(2R? ~20B.0A)
=12R? - 20B.0A =12R’ - (160G” - 4R”) =16R’ 160G’ <16R’ =176 .

DAau bang xay ra khi G=0.
Trong khong gian véi hé toa do Oxyz, cho cac diem A(a;0;0),B(0;b;c),C(0;0;c) Véi

f

a>4,b>5,c>6 vamit cau (S) co ban kinh bing —— SVl ngoai tiép t dien OABC . Khi tong

OA+0OB+OC dat gid tri nhd nhat thi mat cau (S) tlep xuc v6i mat phiang nao dudi day?

A. 2x+2y—~/22+6+32 =0 B. 2x++2y+22+7-242=0
C. \/§x+2y—22+3+2\/§:0 D. \/§x+2y+22+3—2\/§:0
Lo giai

Taco: a>+b%+¢c?>=90 va a>4,b>5,c>6.Khidé: 4<a<+/29:5<b<+/38.
Taco: OA+OB+0OC =a+b+c=a+b++90-a*-b? = f (a,b).

a b?
Xét f'(a)=1-——0—=0<a=,[45——.
(3) \90—a% —b? 2

Lap bang bién thién ta dugc:
min f (a,b) = min{ f(4); f (\/5)} = min{b+4+\/74—b2;b+@+\/61—b2}
D co:

b+4+\74-b* <b++29+V61-b* Vbe|51/38 |= min f (a,b)=b+4+74-b = f (b).

Do f’(b)=1—L=0<:>b=\/3_7 nén lap bang bién thién ta  duoc

N
min f (a,b)= f (5)=16.
Do d6 gia tri nho nhat cia OA+OB+0OC 1316 khi a=4,b=5,c=7.
Trong khéng gian vai hé truc toa do Oxyz cho S(0;0;1), M (m;0;0), N (0;n;0) véi m,n>0 va

D»n

m+n=1. (SMN) Iudn tiép xtc véi 1 mat cau cé dinh c6 ban kinh Ia bao nhiéu biét mat cau d6
diqua M (L11).

A 2 B. 2 C.1 D. 3
Loi giai
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Vay roim n 1 |

=M =,/2(a-1)"+a’ =|a| >a=1=R=1. Chen €

Cau 14. Trong khong gian voi hé truc toa do Oxyz, cho ta dign ABCD wvoi
A(m;0;0),B(0;m-10),C(0;0;m+4) thoaméin BC = AD,CA=BD, AB=CD diém | (a;b;c)
la thm mat cau ngoai tiép tir dien ABCD. Tinh béan kinh nhé nhat ctia mat cau ngoai tiép tar dién

ABCD.
AT g, Y14
2 2
c.J7. D. \14.
Léi giai
Chon B
A
M
B
D
N
C

C6 ABCD =AACD = BN = AN = MN L AB.
Tuong tu ta ciing c6 MN L CD. Goi | 1a trung diém MN , khi d6 | la thm mit cau ngoai tiép
tr dien ABCD.

AB =~/2m°-2m+1,BC =+/2m* +6m +17, AC =~/2m* +8m +16

2 2 2 2 2 2 _ 2
MN /MG N2 :\/AC +BC* AB® CD :\/AC +BC’-AB® _
2 4 4 2
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MI:%MN:m+4

= IB :\/(%ABT +(%MN]2
iz

:—\/Zm —2m+1+ m+4 \/3 m-— 1 4>T

Cau 15. Trong khong gian véi hé toa dd Oxyz cho hai diém A(1,-2;1),B(2;4;6). Diém M di dong trén

AB va N la diém thuoc tia OM sao cho OM.ON =4. Biét raing N thuoc mat duong tron cb
dinh. Tim ban kinh cua duong tron do.
A R= E B.R= E C.R=2 E D.R=2 ﬂ
31 42 31 42
Loi giai
Chon C

B
A
o
pat B SC_, Vi SB'scr
SB SC V, SB SC
Khi dé:

AB’? = SA? + SB'?> — 2. SA.SB’.cos Z/ASB = a2 +(ax)2 —2.a.ax.cos30" = a® (1—\/§x + xz) .

— AB’ = a\1-/3x+x’
Tuong tw; AC' =ay1-/3y+Yy?, B'C' =ayx* —v/3xy + y?

Ta co: Zp:AB’+AC’+B’C’:a[\/l—\/§x+x2 +\/l—\/§y+ y? +\/x2—\/§xy+ y2:|

T8 s

2 2 2

>a\/{£—£x] +(%+%sz +ay1—~/3x+x? =a(V1-x+ X2 +4/1-~/3x+x?).

2 2
2 2 2 2
=a (x—lj + ﬁ + ﬁ—x +(—] i—i £+£ —a2.
2 2 2 2 2 2 2 2
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Cau 16.

),
2

DAu bing xay ra khi: x = X = 1es x= 1= L =(3-1) =4-2V3.

au bang xay 1 \/§ \/_ = y= \/_ =>V (\/_ ) \/—

7—)/

Trong khdng gian vai hé toa do Oxyz, cho bon diém A(m;0;0)1 B(O;n;0)1 C(0:0:-2) va

D(m; n;—2)1 v6i m,n 1a cac sb thyuc thay doi thoa man 2m+n =1. Hoi ban kinh mit cau ngoai
tiép tir dien ABCD c6 gia tri nho nhat 1a?

A, Y105 g 17 c Y21 Dfﬁz.
10 4 5 2
Loi gia
Chon A

Goi phuong trinh mit ciu ngoai tiép ta dien ABCD Ia:
(S):x*+y*+2° +2ax+2by+2cz +d =0(a2 +b*+c*—d >0).
Vi A, B,C,D thudc mit cau nén:

m?+2ma+n®+2bn+4—4c+d =0 m? +2ma+n’ +2bn=0

m?+2ma+d =0 - m?+2ma+n°+2bn+2d =0
4—4c+d =0 4-4c+d=0
n®+2bn+d =0 n*+2bn+d =0
.m
m’+2am=0 |37
n2+2bn:0 b_ n
o odb=——
4-4c=0 2
dZO C:l
d=0

Bén kinh mit cau ngoai tiép ta dien OABC a:

R=\/a2+b2+cz—d:,/m+Tn+1 1\/m +ni+4= \/m +(1-2m) +4:%\/5m —4m+5

2 )
Tacé: 5m’ —4m+5:5(n—3] REDNC NN R _ V105
5 5 5 10
Cau 17. Trong khong gian voi hé toa do Oxyz , cho ba diem A(m;0;0),B(0;1;,0),C(0;0;n) véi m,n la
céc s6 thyc théa man m.n=2. Hoi ban kinh mat cau ngoai tiép tir dién OABC c6 ban kinh nho
nhat 1a?
A N2 g Y5 c. V3. p. Y2,
2 2 2
Léi giai
Chon B
Goi phuong trinh mit ciu ngoai tiép ta dien OABC Ia:
File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 9

Facebook: https://www.facebook.com/dongpay



ST&BS: Th.S Déng Viét Péng Truong THPT Nho Quan A

Hinh hgc Oxyz Nang Cao

Cau 18.

(S):x*+y*+2° +2ax+2by+2cz +d =0(a2+b2+c2—d >0).

a=_m

. .. |m*+2ma=0 n
Vi O, A B,C thuéc mat cau nén: &C=—— .
1+2b=0 2

n’+2cn=0 b:—l

2

Ban kinh mat cau ngoai tiép tu dién OABC Ia:

R=+a2+b2+c*—d :Jm o +1:£\/m +n? +1— /
Ta co: n2+iz+122,/n i+1 5=>R._. :—5.
n n? 2

Trong khdng gian voi hé toa do Oxyz, cho bén diem-A(m;0;0),B(0;n;0),C(0;0;1) va
D(m;n;1) véi m,n la cac sb thuc théa mdn mn=2. Hoi mat cau ngoai tiép t din OABC co
ban kinh nho nhat 1a?

A 2. B.ﬁ. C. ﬁ. D. ﬁ.
2 2 2
Loi gidi

Chon D

Goi phuong trinh mit ciu ngoai tiép ta dién ABCD Ia:

(S):x2+y2+22+2ax+2by+2cz+d=0(a2+b2+cz—d >0).

Vi A/B,C,D thuoc mat cau nén:
m?+2ma+d=0 m?+n?+2ma+2bn+2d =0
n*+2nb+d =0 - 1+2c+d =0
1+2c+d =0 m?+2ma+d=0
m?+n®+2ma+2bn+1+2c+d =0 m? +n®+2ma+2bn=0

m

a=——

m2 +2ma = 0 2
n’+2bn=0 b=-1

& Rt 2 .

1+2c=0 1
d=0 c="3
d=0

Bén kinh mit cau ngoai tiép ta dien ABCD la:

R=+/a’+b%+c’ —d :,/m 0" +1 1\/m +n®+ _—,/n + = /n +—+1

Ta co: n2+iz+122 n2.i2+1:5:> Rmin:\/g
n V' n
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Cau 19. Trong khong gian voi hé toa do Oxyz , cho ba diem A(m;0;0),B(0;1;,0),C(0;0;n) véi m,n la
cac s6 thyc thoa man m+2n=2. Hoi mat cau ngoai tiép t dien OABC c6 ban kinh nho nhat

la?
A 2. B.ﬁ. C.ﬁ. D.ﬁ.
2 10 2
Loi giai
Chon C

Goi phuong trinh mat cau ngoai tiép tir dien OABC la:
(S):x*+y*+2° +2ax+2by+2cz +d =O(a2 +b*+c*—d >0).

qo_m
, m’+2ma=0
Vi O, A B,C thudoc mat cau nén: " = c:—E .
1+2b=0 2
n’+2cn=0 b:_l
2

Bén kinh mit cau ngoai tiép ta dien OABC Ia:

2 2
R=va’+b’+c’—d = /m+T”+1 N +1:%\/n2 +(2—2n)2+1:%\/5n2—8n+5

2

2
Ta co: 5n2—8n+4:5(n—ﬂ] +gzg:> R :%_
5 5 5 10

Cau 20. Trong khong gian vai hé truc toa d§ Oxyz cho A(1,0,1),B(-3,4,-1),C(2,2,3).

Puong thang d diqua A, cat cac mat cau duong kinh AB va AC lan luot tai cac diém M, N
khong tring véi A sao cho dudng gap khic BMNC cd do dai I6n nhat c6 vector chi phuong 1a?
A. u=(10,2) B.u=(101) C.u=(10,-1) D. u=(2,0,-1)

Léi giai

Ta phat hién dugc tam giac ABC vudng tai A mat khac:
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Cau 21.

Cau 22.

MA -+ MB s\/Z(MAZ +MB?) = ABV2

NA+ NB < ,/2(NA2 n NBZ) — AC/2

Chu y rang dang thic xay ra dugc boi vi trong trudng hop cac tam giac MAB, NAC vudng can
va tam giac ABC vudng thi A M,N Vin thiang hang cho nén duong thang d khi d6 c6

= BM +MN + NC < (AB+AC)\/2

U= (1,0,1)|. (Hoc sinh can ty tim cac toa do cua M, N sao cho cac tam giac MAB, NAC vudng

cantai M, N va ndm trong mit phang (ABC)).

Chon B 7
Trong khong gian  Vai h¢ toa  do Oxyz, cho hai mat phang
(P):x-y+2z+1=0;(Q):2x+y+z-1=0. Goi (S) la mat cau c6 tdm thudc truc Ox, dong
thoi (S) cat (P) theo giao tuyén la mot dudng tron co ban kinh bang 2; (S) cét (Q) theo giao
tuyén 1a mot dudng tron cé ban kinh bang r. Tim r sao cho chi c6 duy nhat mot mat cau (S)
thoa man diéu kién bai toan.

32 C.r=43 D.r:\/g

A r=——. B.r=——.. —_—
2 2 2
Loi giai
Chon B
Goi 1(m;0;0) thudc trucOx latam cua(S)va R laban kinh cua (S). Theo gia thiét, ta co:

{dz(l,(P))+22R2

& (1,(Q)) =R =r’+d*(1,(Q))=4+d*(1,(P)).

2m-1)° m+1)°
Vay ta c¢6 phuong trinh: r2+( 5 ) =4+( 6) & 3m? —6m+6r2—-24=0.

Pé c6 duy nhat 1 mit cau thoa man thi phuong trinh trén cé nghiém duy nhét, do do:
A, =9-3(6r’-24)=0<r =ﬂ.
2
Trong khong gian véi hé toa do Oxyz, cho tir dién ABCD c6 A,B,C lan luot 1a giao diém caa
y .

m-1 m+4
tham so thuc thay d6i. Diém O,D nam khac phia véi mat phang (P)va BC = AD,CA=BD,
AB = CD. Hoéi mit cau ngoai tiép tir dien ABCD c6 béan kinh nho nhat 132

=1 Vi c4c truc toa do Ox,0y,0z; trong d6 m¢{0;1,-4} la

mit phang (P):%+

A. g B. g. c. 7. D. \14.
Léi giai
Chon B

Theo gia thiét, tacd A(m;0;0),B(0;m-10),C(0;0;m+4)va BC,CA, AB, DB, DA, DC lin luot
la duong chéo cac mat cua mot hinh hop chix nhat OAD'C.BA'DC' nhur hinh vé duéi.
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Cau 23.

A' /

A D
Do d6 mit cau ngoai tiép tir dién ABCD ciing chinh 1& mat cau ngoai tiép hinh hop chit nhat 4

cho. Vi vay tam mat cau ngoai tiép 1a | (% m_l’ m;“).

2
2 _ \3(m+1) * 114
Do dé R:loz\/g] +(m 1] (m”] ‘/_. DAu “=" xay ra khi

2

m=-1.

Trong khong gian véi hé toa do Oxyz, cho mat phang (P):x—2y+2z-3=0 va mat cau
(S):x*+y*+2°+2x—4y-22+5=0.Giast M e(P) va N €(S) sao cho MN cing phuong
Véi véc to U =(10;1) va khoang cach MN I6n nhat. Tinh MN .

A. MN =3, B.MN=1+2/2." C.MN=32. D. MN =14,
Loi giai

Chon C

Mt cau (S) cotam 1(-12;1),R

Xét diem M (x;y;2)e(P)=> x—2y+2z-3=0.

Theo gia thiét MN =ku = (k;0;k) = N (x+k;y;z+k) va N (S) nén

(x+k) +y +(z+k)
<:>(x+k+1) +(y—2) +(z+k—1)2:1.

Do x-2y+2z-3=0 < (x+k+1)-2(y-2)+2(z+k-1)=3k+6.

Str dung bat dang thicc Cauchy-Schwar, ta co:

(3k+6) < (12 +(=2)"+2°) | (x+k+1) +(y—-2) +(2+k-1)" | =9 < -3<k<-1
= MN =|k|+/2 <3V2.

Chon C
DAau bang xay ra khi k =-3.
Cach 2: Goi H Ia hinh chiéu vudng goc ciia N Ién (P), ta co:

<r+d(|;(P))_1+2_
- ‘cos(ﬁ,nj) o1 =342,

2(x+k)-4y-2(z+k)+5=0

NH _ NH
cos MNH ‘cos(ﬁ,ﬁ)

MN =

N
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Cau 24. Trong khdng gian véi hé toa do Oxyz, cho ba diém A(a;0;0),B(0;b;0),C(0;0;c) véi

f

a>4,b>5,c>6 vamit cau (S) co ban kinh bing —— SVl ngoai tiép t dien OABC . Khi tong

OA+0B+0C nhé nhat thi mit cau (S) tiép xuc véi mat phang nao duéi day?

A. 2x+2y—x/§z+6+3\/§=0. B. \/§x+2y—22+3+2\/§=0.

C. 2x+/2y-2z+7-22=0. D. \/§x+2y+22+3—2\/§:0.
Loi giai

Chon D

Tam mat ciu (S) 1a diém | (ggéj va ban kinh

2 2 2
R:J(z) 49) 43) 30 e igo
2 2 2 2

Khi d6: OA+OB+0C =a+b+c=+a*+b*+2ab +c
=+/90-c®>+2ab+c>+90-c’*+245+c
=+/130-c? +c2[g1in)y: y(7)=16.

Khi d6 '(2;2;9 va 16 rang d(|,(P)):ﬁx+2y+2z+3—2ﬁ=0=@.

Cau 25. Trong khong gian véi hé¢ toa do Oxyz, cho mat cau (S):(x—1)° +(y-1)" +(z—-1)° =4 va mat
phiang (P):2+2y+2z+7=0. Goi (Q) la mat phang thay doi qua A(-2;1;1) va tiép xdc véi
mit cau (S). Hoi goc nho nhat giita hai mat phang (P),(Q) la?

A. arccos%. B. arccos@_l. C. arccos@. D. arccos\/1_0+1.
9 9 9 9
Loi giai
Chon C
Taco (Q):a(x+2)+b(y-1)+c(z-1)=0 theo gia thiét, ta co
3a
d(l,(Q))=2<:>L:2<:>b2+c2 :Eaz.
Va? +b? +¢? 4
Khi do goc gifra (P),(Q) xac dinh boi
|la+2b+2c|
cosa =
V12 +22 422 \Ja? +b? + ¢

_2], 2(b+c) L2 1+2\E _2+2J10

9 a 9 2 9
a2 arccos% :
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Cau 26.

Cau 27.

Cau 28.

2 a

Boi vi %az:b2+c22%(b+c)2:>(b+:;)zs5:>b+ce{—\/;_o;\/;—o]

Trong khong gian véi hé toa do Oxyz, cho hai diém A(10;2;1),B(3;14) va mat cau
(S):(x=1)"+(y-2)"+(z-1)"=9. Piém M di dong trén mat cau (S). Hoi gid tri nho nhét
cua biéu thic MA+3MB 1a?

A. 314 . B. 9. C. 3V11. D. 63
Loi giai
Chon C

Mt cau (S) tam 1(12;1),R=3.
Ta chon diém C trén doan IA sao cho AICM ~ AIMA theo ti s6 %; tirc

IC IM MC 1 _IC IM? R* 9 1

- - AT A 2 1A2 o2 o
IM IA- MA 3 1A 1A IA© 9° 9

:E:éﬁ:(l;o;o):c(z;z;l).

Khi 46 MA+3MB =3(MC +MB)>3BC =31’ +1* +3* =
Dau bing dat tai M =BC U(S).
(PE-THI-THU-PH-THPT-CHUYEN-QUANG-TRUNG-L5-2019) Trong khdng gian Oxyz

cho duong thang d ;22%22_23 va mat cau (S):(x—3)2+(y—2)2+(z—5)2 =36. Goi A la

dudng thang di qua A(2;13), vudng goc véi dudng thang d va cit (S) tai hai diem c6 khoang
cach I6n nhat. Khi d6 dudng thing A c6 mét vécto chi phuong 1a G =(L;a;b). Tinh a+b.

A 4. B. -2. C. —%. D. 5.

Léi gii
Chon D
Goi (e) la mt phing di qua A vavudng goc d. Suyra (e):2x+2y-z-3=0.
A diqua A vavudng véi d nén A ndmtrong (e).
Vi A cit (S) tai hai diém ¢ khoang cach Ién nhat nén A di qua tim K cua dudng tron giao
tuyén cua (a) va (S).
. R . N o a e A aa R 23 14 47

Tac6: K la hinh chiéu vudng goc cua tam | cua mat cau lén («) nén K E E 9 )
Khi d6: AK = (E E,QJ u=(114).

99 9
(CHUYEN THAI NGUYEN LAN 3) Trong khoéng gian Oxyzcho mat cau
(S): (x—2)2 +(y—1)2 +(z—1)2 =9 va diém M(a;b;c)e(S) sao cho bicu thuc
P=a+2b+2c datgiatrinho nhat. Tnh T =a+b+c.
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A 2. B. 1. C. -2. D. -1.
Loi giai
Chon D
Céch 1:
Taco M(a; b; c)e(S)<::>(a—2)2 +(b—1)2 +(c—1)2 =9.
Ap dung bat dang thirc Bunhiacopski ta co

[1(a=2)+2(b-2)+2(c-1)] (1 +2°+2°)[ (a=2) +(b—1)" +(c-1)" |

e[l(a-2)+2(b-1)+2(c-1)] €99 -9<1l(a-2)+2.(b-1)+2(c~1)<9
< -3<a+2b+2c<15 hay -3<P<15.
a-2 b-1 c-1 a=1
=341 2 2 o ib=-1.
1.(a-2)+2.(b-1)+2.(c-1)=-9 c=-1

Vay P,
Khido T =a+b+c=1+(-1)+(-1)=-1.

Cach 2:

Mat cau(S) c6 tam 1(2;1;1), ban kinh R=3. Dé M (a;b;c)e(S) dong thoi P =a+2b+2c
dat gid tri nho nhat thi M phai la diém chung gitra (S) va mat phang (Q): x+2y+2z-P=0.
Suyra d(l;(a))<R<|[6-P|<9«< -3<P<15.

Taco P=-3 khia=1,b=-1, c=-1.
Vay T =a+b+c=-1.
Cau29. (KSCL-Lan-2-2019-THPT-Nguyén-bire-Canh-Thai-Binh) Trong khdng gian Oxyz cho mat

ciu (S): (x—4)"+(y-2)" +(z—4)" =1. Piém M(a;b;c) thuoc (S). Timgia tri nho nhit ciia

a’+b?+c?.
A. 25. B. 29. C. 24. D. 26 .
Léi giai
Chon A
Mpmaman ol
M

0
Mt cAu (S) c6tam 1(4;2;4), ban kinh R =1

OM =+a® +b* +¢c?

Tac6o OM >0l —-IM =0l -R

File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 16
Facebook: https://www.facebook.com/dongpay




ST&BS: Th.S Dang Viét Dong Truwong THPT Nho Quan A Hinh hgc Oxyz Nang Cao

Nén OM nho nhit khi OM = Ol —R=~4°+2?+4% —1=5
Vay gié tri nho nhat cua a® +b® +¢® = 25.

Cau30. (Pang Thanh Nam Bé 15) Trong khong gian Oxyz, cho mat cau
(S):x*+(y-3) +(y+4)" =4. Xéthaidiém M , N didong trén (S) sao cho MN =1. Gia trj
nho nhat cia OM > —ON? bang

A. -10. B. -4-3.5. C. -5. D. —6-25.
Loi giai

Chon A

Cach 1:

Mt cau (S): %2 +(y—3)° +(y+4)° = 4. c6 tam 1(0;3;-4), ban kinh R=2.

—  ——\2 —  —\2 —— —
Ta co: 0M2—0N2=(0|+|M) —(0|+|N) =20I(IM—IN),(vi IM = IN =R)
zzﬁw:2.0|.NM.cos(ﬁ,W)z—20|.NM =-10.

DAu “=" xay ra khi hai véc to ol , NM nguoc hudng.
Vay gia tri nho nhat caa biéu thiaic OM? —ON? 1a -10.
Cach 2:

Lay (1)-(2) theo vé co: x* +y> +2° —a’ —b*—c*=6(y—-b)-8(z-c).
Két hop str dung bat ding thirc Cauchy — Schwarz (Bunhiacopski) va (3) ta c6
OM?-ON?=x*+y*+z°-a*-b*-c*=6(y-b)-8(z-c)

2—\/(62 +8)((y-b)* +(z-¢)’) 2—\/(62 +8)((y-a) +(y=b)’ +(2-¢)’) =-10.

Déube‘ingdattai (X—a +(y—b) + 2_0)2:1.

*Mot cach twong ty mé rong cho min — max caa aOM * + BON 2,

Cau 31l. (Chuyén KHTN) Trong khdong gian véi hé toa d0 Oxyz cho ba diém
A(8;5,-11),B(5;3;-4),C(1;,2;-6) va mat
(S):(x=2)"+(y—4)" +(z+1)°=9. Goi diém M (a;b;c) 1a diém trén (S) sao cho
‘W—W—WC‘ dat gi tri nho nhat. Hay tim a+b.
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A. 6. B. 2. C. 4. D.9.
Loi giai
Chon B
Goi N Ia diém thoa mén NA—NB—NC =0, suy ra N (-2;0;1).
Khi do:

‘W—W—WC‘:‘(W+M)—(W+@)—(W+W€)‘:‘(M—@—N—C)—W‘: MN .

Suyra ‘W—W—WC‘ nho nhat khi MN nho nhit. Mat cau (S) c6 tam 1(2;4;-1), suy ra:

X=2+2t
NI =(4;4;,-2)=(2;2;—-1). Phuong trinh NI =<y =4+2t. Thay phuong trinh NI vao phuong
z=-1-t
. 2 2 2 ) t=1
trinh (S) taduoc: (2t) +(2t) +(-t) =9 t’ =l Ry

Suyra NI cit (S) tai hai diém phan biét N, (3;6;-2),N,(0;2;0).
Vi NN, > NN, nén MN nho nhat khi va chi khi M =N,. Vay M(0;2;0) la diém can tim.
Suyra: a+b=2.

N
n C

B
Cau 32. (CUM TRUONG SOC SON ME LINH HA NOI) Cho x, vy, Z, a, b, ¢ la cac sb thuc thay
déi thoa man (x+3)" +(y—-2)" +(z+1)" =2 va a+b+c=1. Gi4 trj nho nhit cua biéu thic

P=(x-a) +(y-b) +(z-c)" 1a

A 3-42. B. V/3++/2. C.5-26. D. 5+26.
Loi giai
Chon C
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Giasir M (x;y;z) va N(a;b;c).

Khido P=(x-a)’ +(y-b) +(z-c)" = MN?.

Vi (x+3) +(y—2)"+(z+1)" =2 nén M thudc mat cau (S) c6 tam 1(=3;2;-1) va ban kinh
R=+2.

Vi a+b+c=1nén N thuoc mat phang (P):x+y+z-1=0.

-3+2-1-1

= mit phang (P) khong cat mat cau (S).
= minP =minMN?=[d(1;(P))-R] = (V3-v2) =5-2.6.

Cau 33. (GIA LOC TINH HAI DUONG 2019 lan 2) Trong khong gian véi hé truc toa do OXyz , cho
cac mat cau (S,), (S,), (S,) 6 ban kinh r=1 va lan luot c6 tAm 1a cac diém A(0;3;-1),
B(-2;1;-1), C(4;-1;-1). Goi (S) la mat cu tiép xdc voi ca ba mat cau trén. Mat cau (S) co
ban kinh nhé nhat 1a bao nhiéu?

A. R=4+/10. B. R=+10-1. C.R=24/2-1. D. R=22.
Lol giai
Chon B

Taco: AB=+/8;AC =+/32; BC =/40 = AB? + AC? = BC? = AABC vudng tai A.
Thay 3 mat cau (S,), (S,), (S;) c6 d6i mot ndm ngoai nhau.
Khi d6: Mat cau (S) tiep xdc véi 3 mat cau (S, ), (S,), (S;) va co ban kinh nho nhat

< (S) cotamthuoc mp(ABC) va (S) tiép xtc ngoai véi 3 mit cau (S,), (S,), (S,)
< (S) cotam | thugc mp(ABC) va IA=1B=IC
< (S ) cotam I(1;0;-1), (trong d6 | 1a trung diém cua BC).
Vay mat cu (S) c6 ban kinh nho nhat R, = IA—r =10 -1.
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Cau 34.

(THPT TX QUANG TRI LAN 1 NAM 2019) Trong khong gian OXyz , cho hai dudng thang
A, x—4_y-l 245 A, X2 _y+3 —Z Trong tht ca cac mat cAu tiép xtc voi ca hai
3 -1 -2 1 3 1
dudng thang A, va A,. Goi (S) 1a mat cau c6 ban kinh nho nhat. Ban kinh ciia mét cau (S) 1a
A 12, B. V6. C. 24, D. 3.
Loi giai
Chon B

Céchl: Goi | latam mat cau tiép xdc véi ca hai duong thang A, va A, .
Q latiép diém ctia A, véi mat cau.
R latiép diém cia A, voi mat cau.
J 1a trung diém cua QR.
Taco: R=1Q>JQ =R nho nhét khi va chi khi I tring J hay QR 1a doan vudng géc chung
cia A, VA A,, khi d6 tam mat cau | Ia trung diém cua doan vudng géc chung, 2R bang d6 dai
doan vubng goc chung.
_|Q(4+3a;1-a;-5-2a)eA,,acR
{R(2+b;—3+3b;b)eA2,beR.

Khi d6 ta c6 vec to chi phuong u: =(3;-1,-2), u_A; =(1;,3;1),
RQ=(3a-b+2;-a-3b+4;-2a-b-5).
Theo gia thiét dé bai ta co:

T'Ezoz{a:_lzﬁz(z;—zm): RQ:2£:>R:%:\@.

RQ.u, =0
Cach 2: Goi hai mat phang song song va lan luot chira A, va A, 1a (P) va (Q).
Mit cau c6 ban kinh nhé nhat tiép xdc véi ca hai duong thang A, va A, s& tiép xtc voi (P) va
(Q) nén dudng kinh hinh cau la khoang cach gitra hai mat phang (P) va (Q) hay Ia khoang
cachtir A, toi mat phang (P).
Khi d6 ta c6 VTCP u, =(3;-1;-2);u, =(1;3;1) va N =(2;-3;0)eA,.
Véc-to phap tuyén cua (P) 12 U, =%[IE} =%( 5;-5;10)=(1;-1;2)
Ta c6 phuong trinh mat phang (P) 1a X—y+2z+7=0.
Vay 4((P).(Q))=0 (,.(P)) = (N (P)) =216
Suy ra ban kinh mat cau 1a R=+/6.

Cau 35. (PH Vinh Lan 1) Cho mat cau (S):(x+1)?+(y—4)® +z2 =8 va hai diém A(3;0;0),B(4;2;1).
Goi M 1a diém thuoc mat mat cau (S). Tinh gia tri nho nhat caa biéu thic MA+2MB.
A. /6. B. 24/6. C. 6v2. D. 3v2.
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Loi giai
Chon C
Y twéng
Tim diém B’ ¢6 dinh sao cho MA=2MB" rdi 4p dung bét ding thirc ‘| u +\7‘ < ‘GHH‘.
Céch 1: Goi M (a;b;c) e (S), tacd (a+1)°+(b-4)>+c* =8 <= a’+b*+c*=-2a+8b-9
Do d6 MA =+/(a—3)? +b? +¢? = \/4(a? +b? +¢?)—3(a’ +b? +¢?) —6a+9

2\a% +b? +¢2 —6b+9 = 2/a’ + (b—3)? +¢? = 2MB" véi B'(0;3;0).

Dé thay B'nam trong mat cau, B niam ngoai mat cau nén MA+2MB = 2(MB '+ MB) nho nhat
khi B',M,B thang hang.

Vay, gié tri nho nhat cua bidu thic MA+2MB 14 2BB ' = 6+/2.

& ey
L

Tacd IA=4+/2, vGil 1atam mat cau.
Goi E(1;,2;0),B'(0;3;0) lan luot 14 trung diém cua IA va IE.

A W™ . , 1
+ M la diém nam trén duong thang 1A tacé MB'= 5 MA.

+ M 1a diém khong ndm trén duong thang IA tacd AIMB'~ AIAM nén %:%:%

ta co MB':%MA.
Dé thdy B'nam trong mat cau, B nam ngoai mat cau nén MA+2MB = 2(MB '+ MB) nho nhat
khi B',M,B thang hang. M =M,

Vy, gia tri nho nhit cua biéu thic MA+2MB la 2BB "= 6+/2.
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Cau 36.

Cau 37.

(Ngd Quyén Ha N¢i) Trong khdng gian véi hé toa do Oxyz , goidiem M (a;b;c) (véi a,b,c téi
gian) thuoc mat cau (S): x* +y*+2z°—2x—4y-4z-7=0 sao cho biu thic T =2a+3pb+6¢c
dat gia tri lon nhat. Khi d6 gia tri biéu thac P =2a—b+c bing

A.E. B. 8. C.6. D.g.
7 7
Loi giai
Chon C

Taco (S):x*+y*+2°-2x—-4y-4z-7=0 <:>(X—1)2+(y—2)2+(z—2)2 =16.
Vidiém M e(S) < (a-1)" +(b-2)" +(c-2)" =16. (*)
Xét T =2a+3b+6c=2(a-1)+3(b-2)+6(c—-2)+20

g\/(z2 +3+67)((a=1)" +(b-2)"+(c—3)" ) +20=7.4+20= 48,

a=1+2t
Dau bang xay ra khi a—1:b;2 _c2 =t>0=1b=2+3t, thay vao phuwong trinh (*) ta
c=2+6t
duoc: 4t? +9Ot? +36t° =16 =t :ﬂ. Do do M (E§§) va
7 7T 7 7
P=2a—b+c:2.E—§+§:6
7T 7 7

(KSCL-Lan-2-2019-THPT-Nguyén-DPiic-Canh-Thai-Binh) Trong khéng gian Oxyz cho hai
diém A(2;-3:2), B(-2;1;4) va mat cau (S):(x+1)?>+y*+(z—4)*=12. Piém M(a;b;c)

thuoc mat ciu (S) sao cho MAMB nhé nhét, tinh a+b+c.

A.%. B. -4. C. 1 D. 4.

Loigiai
Chon C
Mat cau (S) 1(x+1)% + Y2 +(z—4)? =12 ¢6 tam 1(=1;0;4), ban kinh R=+12.
Goi C(0;—-1;3) 1a trung diém cua AB .

—_—— ) —

Ta 6 MAMB=(1A-IM)(IB-IM) =IAIB+IM -IM (IA+1B) =IAIB+R*—2IM.IC
:ﬁ.@+R2—2.R.IC.c05(W,E).

Vi I,A B, R,Ckhong ddi nén MAMB nhé nhit khi cos(W,E):l I6n nhit hay hai vécto
IM, IC cung huéng.

Céch 1: Puong thang IC ¢6 vécto chi phuong IC =(1;—1;—1)

X=-1+t
Phuong trinh duong thang 1C : {y = -t
z=4-t
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Piém M thudc duong thing 1C nén M =(-1+t;—-t;4-t)

. N t=
Diém M thugc mat cau nén (-1+t+1)° +(—t)2 +(4-t-4) =12 &3> =12 c{

Khi t =2 thi M(=3;2;6) va IM =(-2;2;2) = IM =-2IC nén hai vécto IM, IC khang cling

huéng.

Khi t=2 thi M(1,-2;2) va IM =(2;-2;-2) = IM =2IC nén hai vécto IM, IC cing huéng.

Vay M(1,-2;2) hay a+b+c=1.

Cach 2: IC=+/3, IM =R =23 va hai vécto IM, IC cung hudng nén IM =2IC (Téng quét

Wz%ﬁ) hay C la trung diém cua doan thang IM . Suyra M (1,-2;2) hay a+b+c =1.

Binh luin: Bai toan ciing c6 thé ra & dang Diém M (a;b;c) thudc mat cau (S) sao cho MAMB

Ié6n nhét, tinh a+b+c.

Cau 38. (THPT-Chuyén-Son-La-Lan-1-2018-2019-Thi-thang-4)Trong khéng gian Oxyz, cho hai

diém A (2;-2;4), B (=3;3; —1) va mit cau (S):(x—1)"+ (y=3)"+ (2-3)" = 3. Xét diém
M thay doi thudc mat cau (S), gid tri nho nhat cia 2MA? + 3MB? béang

A. 103. B. 108. C. 105.
Loi giai
Chon C

* Goi H(x; y; z) 1a diém thoa man: 2HA +3HB = 0.

—

~y)=0 <4iy=1 =H(-111)

s\ 2 . —\2
o Xét P = 2MA% + 3MBZ=2(MH+HA) +3(|\/|H+HB)
= 2(MH?+ HA’ + 2MH . HA) + 3(MH’+ HB® + 2MH . HE
— 5MH 2+ 2HA2+ 3HB2 + W.(zWA + 3@’)
= 5MH?+ 2HA? + 3HB? (vi 2HA +3HB =0)
=5MH?+ 90
Dé P=5MH?2+ 90 nho nhit & MH nho nhét.
« Mt cau (S) c6 tam 1(1;3;3), ban kinh R=+/3.

IH =2v3 >R néndiém H nim ngoai mat cu (S).

D. 100.
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H
Khi do: MH., =|IH —R|=[2/3-3|= 3.
Vay P =53+90=105.
Cau 39. (Gitra-Ki-2-Thuan-Thanh-3-Bic-Ninh-2019) Trong khdng gian véi hé truc Oxyz , cho mit cau
(S):(x+1) +(y—4)"+2* =8 va diém A(3;0;0);B(4;2;1). Diém M thay dbi nam trén mat
cau, tim gia tri nho nhat cua biéu thic P = MA+2MB .

A P=2J2. B. P=32. C. P=42. D. P=6+2.

Léi giai
Chen D

B

Nhan xét: diém A,B ndm ngoai mat cau (S). Mat cau (S) co tam I(—1;4;0),R=2ﬁ.
Taco: IA=4J2 =2R E= IAN(S)=E(L2,0) (DOE 14 trung diém ciia 1A).
Goi F la trung diém cua IE = F (0;3;0).

Tam giac IFM va IMA c6 AIM chung va %z%z%:AAIM ~ AMIF .
Suyra m=ﬂ=2: MA =2MF .
FM  MlI
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Cau 40.

Cau 41.

Taco: MA+2MB =2(MF +MB) > 2FB = 6v/2.
Vi F namtrong (S) va B nam ngoai (S) néndau "=" xay rakhi M = BF n(S).

2
Trong khong gian véi h¢ toa do OXYZ, cho mit cdu (S, ): (x=1)° +(y~1)’ +(z-m)’ :mT va
hai diém A(2;3;5), B(1;2;4). Tim gi4 tri nho nhat cua m dé trén (S,,) ton tai diém M sao
cho MA? —MB* =9,

A. m=1. B. m=3-+/3. C. m=8-43. D. m="1",
Loi giai

Chon C
Goi M (x;y;z),suyra
MAZ—MBZ:9<:>(x—2)2+(y—3)2+(z—5)2—[(x—l)z+(y—2)2+(z—4)1:9
& X+y+2-4=0
Suy ra: Tap cac diém M (x;y; z) thoa man MA” —MB’ =9 1a mat phiang (P):x+y+z-4=0
Trén (S, ) ton tai diém M sao cho MA*—MB? =9 khi va chi khi (S, ) va (P) c6 diém chung

L+1+m—4] |m|
<d(1(P))<Reof—— <l e 2im-2/<+/3|m
<M —-16m+16<0 < 8-44/3<m<8+43
Vay gid tri nhd nhat caa m 13 8—44/3.
(Ping Thanh Nam BDé 17) Trong khéng gian Oxyz, cho hai mat cau
(S): X +y? +2°—2x+4y-22+2=0 va (S,):X* +y’ +2° —=2x+4y—2z-4=0. Xét ta dién
ABCD c6 hai dinh' A, B namtrén (S,); hai dinh C, D nam trén (S,). Thé tich khdi tu dign
ABCD c6 gia tri I6n nhat bang

A 32, B. 24/3. C. 6v3. D. 6v2.
Loi giai
Chon D
Mat cau (S,) c6 tdm I(1;—2;1) va ban kinh Ia R, =2. Mt cau (S,) ciing c6 tam 1(1;-2;1)
nhung ban kinh 1a R, =+/10 .
Goi a, b lan luot 1 khoang cach tir tim | dén hai duong thang AB, CD.
Taco AB=2\R?-a? =2v4—a’, CD=2,RZ —b? =2y/10-b?
va d(AB,CD) <d(l,AB)+d(l,CD)=a+b. Thém nira: sin(AB,CD) <1.

Taco V,gep = % AB.CD.d (AB,CD).sin(AB,CD) < %(a+ b)v/4—a?+10-b? .

b b?
Taco: a+b=a+/2—<+3,[/a%+—
J2 2
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Cau 42.

Cau 43.

2 2\3

b2 b2 a2+b—+4—a2+5——
va [a2+—}(4—a2)[5——]£ 2 2 | —97.
2 2

3

Vay Vi, s%ﬁ.\/ﬁzeﬁ.

DAu bang dat duoc tai a=1, b=2 va hai dudng AB,CD vudng goc vai nhau.
(PE-THI-THU-DH-THPT-CHUYEN-QUANG-TRUNG-L5-2019) Trong khong gian OXxyz

cho A(0;0;2) ,B(1;1;0) vamatcau (S):x*+y? +(z—1)2 :%.Xétdiém M thay doithudc (S)

. Gi4 tri nho nhat cua biéu thec MA?+2MB? bing

Al B3 c. & p. 2
2 4 4 4
Loi giai
Chon D
. a2 S 222
Goi E la diémthoamdn EA+2EB=0=E §;§;§ .

2 2 A%, ovsl (v =5V VT= =15
MA2? +2MB2 = MA™ +2MB =(ME+EA) +2(ME+EB)
:3M52+EA2+2E52+2W(FA+2@):3ME2+EA2+2EBZ.
(MA*+2MB?) < ME,,

Goi 1(0;0;1) la tdm mat cau.

, 2Y (2 ( 1Y 1 s e
Taco IE= 3 +H = |+ —= :1>R:E,suyraEnamngoalmatCau.

3 3
Do d6 ME,, < M la giao diém cua IE véi mat cau.

Khi d6 ME,;, = IE—R:%

Suyrta MA? +2MB? =3ME, , 2 + EA? + 2EB? :%.

Trong khong gian Oxyz, cho hai diém A (9; 6;11), B (5; 7; 2) vadiem M di dong trén mat

cau (S):(x-1)°+ (y—2)"+ (z—3)" =36 . Gia tri nh¢ nhat ciia MA + 2MB bing

A. V105. B. 2/26. C. 2429. D. J102.

Léi giai
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Cau 44.

Mat cau (S):(x-1)"+ (y-2)°+ (z—3)"=36 co tam I(1; 2; 3) vaban kinh R=6.
Nhan xét 1A =12 = 2R .
Goi E 1a giao diém cua IA vamat cau (S) suyra E la trung diém cua 1A nén E(5;4;7).

Goi F la trung diémciia IE suyra F(3;3;5).

AMIF va AAIM cé gbc AIM chung va co F_M =l.
IM 1A 2
\ Al
Nén A AIM dong dang AMIF(c.g.c) :%zW:Z:MA: 2MF.

MA + 2MB=2(MF +MB) > 2BF =229 (do bt ding thirc tam gic).

Dau bang xay ra khi M 14 giao diém FB va mit cau (S).

Trong khong gian Oxyz, cho diém A(0;1;9) va mat cau (S) :(x—3)2 +(y—4)2 +(z —4)2 =25.
Goi (C) la giao tuyén ciia (S) voi mat phang (Oxy). LAy hai diem M, N trén (C) sao cho

MN = 2+/5. Khi ter dien OAMN c6 thé tich I6n nhat thi dudng thing MN di qua diém nao trong
s6 cac diém dudi day?
A. (5;5;0). B. (-%;4;0). C. (%;-3;0). D. (4;6;0).

Loi giai
Chon A

(S):(x—3)2+(y—4)2+(z—4)2 =25 cotam 1(3;4;4) vaban kinh R =5.

Goi H la hinh chiéu vudng goc cua | 1én (Oxy)=> H (3;4;0).

Puong tron (C) c6 tam Ia H (3;4;0) va ban kinh r =+R? - IH? =+/25-16 =3,
Goi E 1a trung diém cua MN, suyra ME =+/5 va HE L MN.

OH =5,HE =vr’ ~ME? =2. Suy ra O nam ngoai (C).
Goi K I hinh chiéu vuéng goc caa O 1én MN.
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Cau 45.

Cau 46.

Voum :%d (A (0xy)).S omy :%.9.%OK.MN =3J5.0K <3y5.0E <3/5.(OH + HE) = 21,/5.

Piang thuc xay ra khi K =E va O,H, E thang hang (H nam trong doan OE ).

Khidé:ﬁ:ZO—H:E é;é; .
5 5 5

MN di qua diém E(%;Z—:; j va nhan G:R/\ﬁ=(—2—:;%;0j lam mot vecto chi phuong.
228,
5 5
Do d6 MN ¢6 phuong trinh: y:§+%t.
z=0

Vay, MN di qua diém (5;5;0).

Cho mat cau (S):(x-2)" +(y-1)"+(z-3)" =9 va hai diém A(1;1;3), B(21; 9; -13).
biém M (a; b; ¢) thudc mit cau (S) sao cho 3MA’ + MB? dat gia tri nho nhat. Khi do gia tri
cua biéu thuc T =ab.c bang

A. 3. B. 8. C.6. D. -18.
Léi giai

Chon B
Goi diém | thoa man 3IA+1B=0=1(6;3; ~1).

_— —\2 _— —\2 _ — J—
Khi d6 3MA2+MBZ=3(MI +|A) +(|v|| +|B) =4MI2+3IA2+IBZ+2MI.(3IA+IB)
= 4MI? +3IA? + IB.
Do 3IA? + IB* khong d6i vi ba diém A;B; | cb dinh nén 3MA® + MB? dat gia tri nho nhit khi
MI nho nhat. Khidé M 1a giao diém cua dudng thang 13 véi matcau (S), (J(2;1; 3) latam

ciia mat cau (S)).

\ 7 \ X=2+2t M1(4,2,1)
Ta c6 phuong trinh duong thang 1J la <y =1+t =1 N(S)= .
7=3-2t M2(00;5)

Kiémtra IM, < IM,(3<9) nén M, (4;2;1) la diém cantim. Vay T =ab.c =8.
(THPT-Nguy&n-Cong-Trir-Ha-Tinh-1an-1-2018-2019-Thi-thang-3) Trong khdng gian Oxyz,
cho diém A(-3;3-3), thuoc mat phing (a):2x-2y+z+15=0 va mat cau
(S):(x=2)" +(y-3)"+(z-5)" =100. Goi A la duong thing di qua A, nim trong (a) va cét
(S) tai hai diém B,C. D& do dai BC lén nhat thi A ¢6 phuong trinh la

X+3 y-3 z+3 B A_x+3_y—3_z+3
1 4 6 16 11  -10

A A
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Cau 47.

X=-3+5t
C.A:{y=3 . D. A X+3_y-3_2+3
1 1 3
z=-3+8t
Loi giai
Chon A

Mt cau (S) c6tam 1(2;3;5) va ban kinh R=10.
Goi H la hinh chiéu cia | trén mat phang («),
Khi ¢6, BC 16n nhét khi né 1a dudng kinh caa duong tron giao tuyén tim H = BCdi qua A,
H
X=2+2t
Phuong trinh IH di qua 1 va vudng géc (o)< y=3-2t thayvao(a) =>t=-2=H(-2,7;3)
Z=5+t

X+3 y-3 z+3
4 6
(THPT NINH BINH — BAC LIEU LAN 4 NAM 2019) Trong khéng gian Oxyz cho mat cau

(S) c6 phuong trinh x> +y®+ 2> —4x+2y-2z-3=0 va diem A(5;3;-2). Mot duong thang

Taco: AH = (1;4;6) . Vay phuong trinh cua A 1a A:

d thay doi ludn di qua A va lubn cit mat cau tai hai diém phan biét M, N. Tinh gié tri nho nhat
cua biéu thic S = AM +4AN.

A. S, =30. B. S, =20. C.S. =+34-3. D.S_. =534-9.
Loi gii
Chon D

M

Mat ciu (S) ¢6 tam 1(2-L1), ban kinh R=12° +(~1)° +1° —(-3) =3.

Taco: Al =\/(2—5)2+(—1—3)2+(1+2)2 =34 >R nén A ndm ngoai mat cau (S).
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Cau 48.

Cau 49.

Ta lai c6: S = AM +4AN. Pit AM = X V6i XE[@—s;\/siw]

Ma AM.AN = Al?-R*=34-9=25 suy ra: AN :%
, 100 . _
Do dé: S = f(x):x+— Voi XG[\/34—3,\/34+3]
X

x? NG

Dodo: _min f(x)=f(\/34+3)=534-9.

[V34-3,1/34+3]
D4u “=" xay ra <> A,M, N, | thing hang va AM =+/34 +3; AN =+/34 - 3.
Trong khong gian Oxyz, cho mit cau (S):x*+y®+z?=1. Biém M_nam trén (S) co toa do

2
f '(x):l—@: X ~100 <0,VX€|:\/374—3;\/374+3]

duong, mat phang (P) tiép xtic v6i (S) tai M , cét cac tia Ox, Oy, Oz taicacdiém A,B,C . Gia
tri nho nhét cua bicu thic T = (1+0A)(1+0B?)(1+0C?) la

A. 24. B. 27. C.64. D. 8.
Loi giai

Chon C

Goi A(a;0;0),B(0;b;0),C(0;0;c)(a>0,b>0,c>0).

Khi d6 phuong trinh mét phang (ABC) la i+%+5:1<:> bcx +acy +abz —abc =0.
a c

Mit cau (S) c6tam O(0;0;0) vabankinh R=1.
Mt phing (P) tiép xtic véi (S)nén d(O,(P))=R hay d(O,(ABC))=1.
Khi d6 abc =1< a’h’c? =a’h® +b’c’ +c?a’ (1).
Jb%c? +a%c? +a%h?
Ta ch T =(1+0A2)(1+OBZ)(1+0<:2)=(1+ az)(1+b2)(1+c2).

T =1+a’+b%+c?+a’b®*+b%c? +a’c’* +a’h’c’.

3
T >1+3%a%b%? +3%a’bc* +a’h?c? = (1+ \3/a2b2c2) .

Mat khac tir (1) suy ra a’b?c? > 3a’h’c’ < a’h’c® > 27a’b’c* < a’b’c? > 27.

SuyraT z(l+%/§)3 =64,

a=b=c
Vay gia tri nho nhit cia T bang 64 khi: {a?=b?=c? < a=b=c=+/3.
a’b’c* =27

x-1 y-2 z-3
3
(x+3)° +(y+4)" +(z+5)° =729. Cho biét diém A(-2;-2;~7), diém B thudc giao tuyén cua

Trong khéng gian Oxyz cho duong thang d:

va mit cau (S):

mit cau (S) va mat phang (P):2x+3y+4z-107 =0. Khi diém M di dong trén duong thang
d gia tri nho nhat cua biéu thac MA + MB bang
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A. 530. B. 27 . C. 5v29. D. 742 .

Léi giai

Chon A

Mt cau (S) c6tam 1(-3;—4;-5) va ban kinh R =27.
Puong thing d cd 1 véc-to chi phuong 1a u=(2;3;4)=d L(P).

Goi K 1a giao diém cua mit phang (P) va duong thang d. Vi | ed nén K [a tam ciia duong
tron giao tuyénva KB 1L d.

Taco 1A=(12;-2)=1A=3 va IAU=0=1ALd.

) |2.(=3)+8.(—4)+4(-5)—107

—5429 va KB=+vR2—IK? =2.
N2P+ 3+ 4

Do M di dong trén duong thang d (truc cua dudng tron giao tuyén) va B thudc dudng tron
giao tuyén nén biéu thirc MA + MB nhé nhat khi va chi khi M = ABNd .
MI IA 3

Khi dé, taco6 —=——=—va Ml + MK = IK =5+/29..
MK KB 2 V29

Suyra MI =3v29, MK = 2+/29.
Taco AM =+1AZ + MI% =34/30 = BM =§AM —2/30.

Vay gia tri nho nhit cia MA + MB 13 AM +BM =330 + 24/30 =5+/30.

Ta tinh dugc IK =d(1,(P)

Cach 2:
d
M
.I
N
> I
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Cau 50.

Taco (S) c6tam 1(-3;—4;-5), bankinh R =27.
Dé thay d di qua | (—3;—4;-5) va vudng goc véi (P).
(P) ct (S)theo duong tron co ban kinh r =2

Med < M (1+2t;2+3;3+4t).

Tacs T =MA+MB=MA+VMH?+r2.

.y |29t - 87|
L MH =d(M;(P)) =———— =[~/29t -3+29
ai ¢6 (M3 (P) == = V291 -3/29),

Suyra T =+/20t? +116t +125 +/29(t—3)° +4 =/29 (t+2)2+2%+J2—9 (t_3)2+2;49,

- 3 ) - 2 - - 5
Xétu=|t+2,— | v=|3-t;}— | = uU+v=| 5—|.
(2 s) )= )
Do déT=@(‘G‘+‘\7‘)z@‘ﬁ+0‘=5\/@.
Trong khong gian Oxyz, cho mat cau (S): (x—1)° + (y+1)?+(z—1)*=6 tam I. Goi () la

. N , ) . X+1 =3 -z . . N .
mat phang vudng goc vai duong thang d :% i V. 1 va cat mat cau (S) theo duong tron

(C) sao cho khéi nén co dinh |, day 1a dudng tron (C) co thé tich I6n nhat. Biét () khong di
qua gbc toa do, goi H(X,,Y,.z,) la thm cua duong tron (C). Gia tri cua biéu thuc
T =x, +V, +2, bang

2 1

C. —. D. ——.
3 2

Léi giai

A

Wl
w
Wl

Chon A
Mt cau (S) c6 tam 1 (L;—11), ban kinh R=+/6 .
Goi x la khoang céch tir | dén mat phiang (), 0 < x <+/6 . Khi do, thé tich khéi non dinh 1,

3
day la dwong tron (C) 1a: V :%X(G—Xz) = —X?+2x

3
Xét ham sé f(x):—%+2x, voi 0< x <6

frx)=—x2+2; f'(X)=0&x=22

Ham sé y=1f(x) lien tuc trén [o;ﬁ], c6 f(0)=f(\6)=0, f(v2)=~2, nén
Max f (x) =+/2, dat duoc khi x=+/2.

(0:/6)

Goi U= (L —4:;1) 1a mot véc to chi phuwong ciia dudng thang d . Vi IH L («) nén ton tai s6 thuc

— o - - 2 1 1
ksao cho IH =ku, suy ra ‘IH‘:|k|.‘u‘ :>|k|:£:—:>k:i—.
Vi 3 3
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3 3° 3’3

. 1 — 1- 212 .
Vik=—=: IH=-Z= Hi=:=:=| = ():x—4y+z=0 (loaivi O€e .
6i k=3 Lis [3 : 3] (a):x—4y +2=0 (logivi O€(a))

Vi kzé: mzlﬁiH[ﬂ;—z'ﬂ] = (a):x—4y+2—6=0 (nhan vi O ¢ (a))

1
Vay X, + Yy 24 :g
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GIAI HHKG BANG PHUONG PHAP TQA PO HOA

A - PHUONG PHAP GIAI TOAN VA Vi DU MINH HQA
Buwdc 1: Chon hé truc toa Oxyz.
Xac dinh ba dudng thing dong quy va d6i mot cit nhau trén co s¢ ¢6 san cta hinh (nhu tam dién vudng,
hinh hop chit nhat, hinh chép ti giac déu ...), hodc dya trén cac mat phiang vudng goc dung thém dudng
phu.
Buwéc 2: Toa dé héa cac diém ciia hinh khong gian.
Tinh toa do diém lién quan truc tiép dén gia thiét va két luan ctia bai toan. Co so tinh toan cha yéu dya
vao quan hé song song, vudng goc cung cac dir liéu cua bai toan.
Buwiéc 3: Chuyén gia thiét qua hinh hoc gidi tich.
Lap cac phuong trinh duong, mit lién quan. Xac dinh toa d6 cac diém, véc to can thiét cho két luan.
Buéc 4: Gidi quyét bai toan.
Str dung cac kién thirc hinh hoc giai tich dé giai quyét yéu cau cuia bai toan hinh khéng gian.
Chu y cac cong thite vé géc, khodng cdch, dién tich vathé tich ...
Céch chon hé toa do mot s6 hinh khéng gian.
Hinh hp 1ap phwong — Hinh hgp chir nhat ABCD.A'B'C'D'
Vi hinh ldp phuong . .
Chon hé¢ truc toa do sao cho : A(0;0;0), B(a;0;0), A T
C(a; & 0), D(0; a;0)

A'(0;0;a), B'(a;0,a), C'(a;a;a), D'(0; a; a)

Vi hinh hép chir nhdt.

Chon h¢ truc toa do sao cho:

Bl .-~

X

A(0;0;0), B(a;0;0), C(a;b;0), D(0;b;0), A*(0;0;c) ; B'(a;0;¢) ; C'(a; b;c) ; D'(O;bic)
Cha y: Tam dién vudng 1a mot nita-etia hinh hop chir nhat nén ta chon hé truc toa d6 tuong tu nhu hinh
hop chir nhat.
Véihinh hop dirng co day 1a hinh thoi ABCD.A'B'C'D'
Chon hé truc toa d6 sao cho :

Gdc toa do triing véi giao diém O cua hai dudng chéo cta hinh T o
thoi ABCD A, S — _
Truc Oz di qua 2 tdm cha 2.day B'/____,_—;—— <

Néu AC = a/BD =b, AA' = ¢ thi

A(O;—E;OJ,B(E;O;OJ,C[O;E;OJ |
2 2 2 P T I

o 300 (ot (2 o2)of 2o

Chay: Véi lang tru ding ABC.A'B'C" ¢6 day ABC la tam giac can tai B thita chon hé toa d6 tuong

tu nhu trén voi géc toa do la trung diém AC, B e Ox,C € Oy contruc Oz di qua trung diém hai canh
AC,A'C".

| Hinh chép déu |
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1) Hinh chép tam giac déu S.ABC, AB = a, SH = h, ta chon hé
toa do sao cho O 1a trung diém BC, AcOx,BeOy.

Khi d6 A[—\/_ 0; oJ [o;g;o}

fo-gofelten

Hinh chép tir gidc déu S.ABCD, AB=a, SH = h, tachon hé .
toa do sao cho O latam day B € Ox,C € Oy, S € Oz . Khi do:

ot
(i ’ °J (c’i °J [-i 00} s(0:0:h)

Cha y: Ngoai cach chon hé truc nhu trén ta c6 thé chon hé truc bang cach khac.
Chang han vé6i hinh chép tam gidc déu ta c6 thé chon H = O, truc Oy di qua H va song song véi BC.

Hinh chép S.ABCD c6 SA 1 (ABCD),SA=h

1) Néu day 1a hinh chir nhat ta chon hé truc'sao cho
A=0,BeOx,DeO0y,Se0z

Néu day 13 hinh thoi, ta chon hé truc sao cho O 1a tdm caa
day, Be Ox,C €Oy va Oz//SA.

Chu y: Cho hinh chép S.ABC c¢6 SA L (ABC)
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o Néu ddy ABC latam gi4c vudng tai A thi cach chon hé truc hoan toan tuwong tu nhu hinh chép
S.ABCD c6 day la hinh chir nhat.

o Néu ddy ABC Ia tam gi4c can tai B thi ta chon hé truc toa do nhu hinh chép S.ABCD c6 déy 1a hinh
thoi, khi do géc toa do la trung diém canh AC.

Hinh chop S.ABC c6 (SAB) L (ABC)

Puong cao SH = h cua tam giac SAB la duong cao ctia hinh chdp. 7
Néu tam giac ABC vudng tai A, AB = a, AC = b ta chon hé truc /
sao cho A =0,B e Qy,C < Ox,
Oz//SH.Khido A(0;0;0),B(0;a;0),C(b;0;0)
AH =c = H(0;¢0),S(0;c h).

Chay:

o Néu vudng tai B tachon B=0, vubngtai C chon C =0,

o Néutam giac ASB cantai S, AABC cantai C thitachon H =0,C € Ox,B e Oy,S e Oz

Tiy vao timg bai toan ma 6 thé thay doi linh hoat cach chon hé toa dg. Trong nhiéu trudng hop, phai
biét két hop kién thirc hinh khéng gian tong hop va Kién thirc hinh giai tich nham thu gon 161 giai.

Vidu 1: Cho hinh chép O.ABC cd OA = a,0B=b,0C = ¢ d6i mdt vudng goc. Piém M c¢b dinh
thudc tam giac ABC c¢6 khoang cach lan luot dén cac mp(OBC) , mp(OCA), mp(OAB) a1 2 3.

Tinh a, b, ¢ déthé tich O.ABC nho nhét.

Loi giai.
Chon hé truc toa do nhu hinh V&, ta'cé: O(0;0;0), A(a;0;0), B(0;b;0), C(0;0;c)
Vi khoang cach tir M dén cac mit phang mp(OBC) : mp(OCA),

mp(OAB) a1l 2 3nén M (1; 2; 3). Suy ra phuong trinh

(ABC):5+X+E=1
a b c
ViMe(ABC):l+E+§=l
a b

(1).Thé tich khoi chép O.ABC :

1
Vo agC = gabc.
Te @) o1-2+2:35331 23 150507
a b c abc 6
Vay, minVgage = 27 dat duogc khi 1,23 1 < a=3b=6,c=9
a b ¢ 3
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Vi du 2: Cho hinh chép S.ABCD c6 day ABCD la hinh vubng canh 2a, SA=a, SB =av3 va mat
phiang (SAB) vubng goc voi mit phang day. Goi M, N lan luot 13 trung diém cta cac canh AB, BC.
Tinh theo a thé tich cua khdi chép S.BMDN va tinh cosin cua goc giita hai dudng thing SM, DN

Lo giai.
Goi H la hinh chiéucia S 1én AB = SH L (ABCD)
2
Taco: SA% +SB2 = AB2 = SA | SB = AH =%=%,SH =a—‘2/§.

Chon hé tryc toa do nhu hinh V&, ta c6 toa do cac diém:

kZ

A(0;0;,0), B(22;0;0), D(0;2a;0),C(2a;2a;0), H (E;O;OJ’S[E;O;L\EJ
M (a;O;O), N (Za; a;O).

. 1 2 2 2 2
Taco SAADM = SACDN =Ea.2a= a“ = Sgypm = 4@~ 2a° =2a

3
Thé tich khéi chop S.BMDN; V = %SH'SBMDN _ %_%_26@ _a f

Vi SM ={%;0;—a—f}ﬁ=(2a;—a;0):> SM.DN = a2

SM.DN a2 \/g

Vay cos(SM, DN).= SMDN ~7fea 5

Vi du 3: Trén cac tia Ox, Oy, Oz cua goc tam dién vudng Oxyz lan luot ldy cac diém A, B,C sao cho

OA=a,0B%ay/2,0C=c¢, (ac>0).Goi D ladinh dbidién véi O cia hinh chit nhat AOBD va M
1a trung diém ctiadoan BC. Mit phiang (o) qua A, M cat mit phang (OCD) theo mot duong thang
vubng goc voi dudng thing AM.

1. Goi E 1a giao diém cua («) voi duong thang OC. Tinh d6 dai doan thing OE ;

2. Tinh ty s6 thé tich cta hai khoi da dién dugc tao thanh khi cit khdi chop C.AOBD bai mat phing (o).
Tinh khoang cach tir diém C dén mit phang (a)

Loi giai.
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Chon hé truc toa 36 Oxyz , sao cho:

0(0; 0; 0), A(a; 0: 0), B(o; a2: o),

D(a; a/2; o), C(0: 0; ¢)

1. Vi M 1a trung diém ctia BC nén
o)

&(0; 0; ¢, ﬁ(a; a\/z; 0)

N [&; ﬁ} _ (—ac 2: ac o)

Mot véc to phap tuyén ctia mit phang (OCD) la Nocp = (—\/E 0 L O).
Goi F = (¢) nCD thi EF la giao tuyén cua (a) voi (OCD), tacé EF L AM.

[_af

Vi AM = | - ZJ nén [nOCD,m} = g(l; J2; 0), do d6 mot véc to chi phuong cia EF la

ugr = (@ V2: 0).

Tacd [UEF, AM} = %(c 2; - 3\/§a) nén phuong trinh.mat phang () 1a:
\/ECX —-Ccy+ 3\/§az - ac\/z =0.

Do do (a)mOz:E(o; 0 %JSOEzé

2a 2\/—6. CJ CF

~CR_2
D 3

2.Tacod (a@)nCD=F ;
3’ 3 3

Ma Veoape = 2Veaop = 2Vegop NEN

Veearm _ Veaer L Vemer _ [CE CF_CM CE CFJ 1
2

Veonos  2Veaoh” 2Vepop 2\COCD ' CB'CO'CD)” 3

Do do ty s6 thé tich-hai khdi'da dién duoc tao thanh khi cit khdi chop C.AODB boi mit phiang () la %

(hay 2).
‘3\/§ac - ac\/E‘ 2\/gac

Khoang cach ean'tim : d(C, («)) = N — - NED
2¢c“ + ¢ +18a 3Vce +6a

Vi du 4: Trong khéng gian Oxyz , cho hinh hop chir nhat ABCD.A'B'C'D" ¢6
A=0,BeOx,DeOy,A'e0z va AB=1, AD=2, AA'=3.

1. Tim toa do cac dinh cua hinh hop;

2. Timdiém E trén duong thang DD' sao cho B'E L A'C

3. Timdiém M thuéc A'C, N thudc BD sao cho MN L BD,MN L A'C. Tur d6 tinh khoang cach
giita hai duong thang chéo nhau A'C va BD

Loi giai.
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ST&BS: Th.S Dang Viét Dong Truwong THPT Nho Quan A Hinh hoc toa dé Oxyz

1. Tacd A(0;0;0), B(1; 0;0), ;
D(0;2:0), A'(0;0:3). A
Hinh chiéu caa C lén (Oxy) 1a C,
hinh chiéu cia C 1én Oz 14 A nén |
C(l; 2 O). i
Hinh chiéu ciia B',C', D" Ién mp B’ :

(Oxy) va truc Oz lan luot 1a cac diém

RO A
B,C,D va A' nén O SR D Y
B'(l;0;3), C'(1;2,3), D'(0;2;3). RN

X C
2. Vi E thudc duong thing DD' nén E(O; 2; z),suy ra B'E =(—1; 2;2—3)
Ma A'C=(1;2-3) nén BELA'C< B'EAC=0& -1+4-3(z-3)=0c2=4.
Viay E(O;2;4).
3. Détm:x.A—'C; ﬁ:y.ﬁ
Taco AM = AA'+ A'M = AA' + x.A'C=(x;2x;3—3x),suyra M(x;Zx;3—3x)

m=ﬁ+ﬁ=ﬁ+y.ﬁ=(l—y;2y;o): N (1-y:2y;0)

|\/|N A C=0
Theo gia thiét caa dé bai, ta co: (*)

|\/|N BD 0
Mém=(1—x—y;2y—2x;3x—3),A'C=(1;2;—3), B—ﬁz(—l;z;o)
Khi dé () tré thanh

53
1—x—y+4y—4x—9x+9=o<:> —14X+3y=—10<:> x:a
-1+x+y+4y-4x=0 “3x+5y=1 a4
61
Do d6 M §;@;ﬁ . N E;%;o _
61 61 61 61 61
Vi MN la duong vuodng gbée chung cua hai duong théng A'C,BD
d(A'C,BD)=MN =\/(1—X—y)2 +(2y - 2%)2 + (3x - 3)2 =_6\é?.

Vidu 5: Cho hinhchép S.ABC c6 day ABC la tam giac vudng can tai B, AB = BC = 2a ; hai mit phang
(SAB) va (SAC) cung vudng goc véi mt phang (ABC). Goi M 1a trung diém ctia AB; mit phang SM va
song song véi BC, cit AC tai N. Biét goc giita hai mat phang (SBC) va (ABC) bang 600 Tinh thé tich
khdi chop S.BCNM va khoang cach giira hai dudng thang AB va SN theo a

Loi giai.
Vi hai mit phang (SAB) va (SAC) cling vudng goc voi mit phang (ABC) nénsuy ra SA L (ABC).
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ST&BS: Th.S Dang Viét Dong Truwong THPT Nho Quan A Hinh hoc toa dé Oxyz

Chon hé truc toa do nhu hinh vé, dat SA = x,x >0

Vi MN //BC = N la trung diém canh AC S
Toa do cac dinh la:

B(0;0;0), A(2a;0;0),

C(0;2a;0), S(2a;0;X),

M (a;0;0), N (a;a;0)

Az

P

X

Suyra BS = (2a;0; x),B—C = (0;2a;0) = [B—SB—CJ = (—2ax; 0;4a2)

Do d6 n = (x0;-2a) [a VTPT cua mat phing (SBC)

k = (0;0;1) 1a VTPT ctia mit phing (ABC)

2a 1

Theo gia thiét ta co: ‘ = cos 60° = 1 <:> 28 s o x%=12a% = x = 2ay/3

N e

Vi M, N 1a trung diém cia AB,CB nén

1 3 3a2
SAAMN = ZSAABC = SgMNG = ZSAABC -5

Tir d6 suy ra thé tich khdi chop S.BMNC |a:

1 1 332 ;3

Taco: BA= (2a; O;O),S—N = (—a; a: Za@),ﬁ = (a; a;O)

Suyra [EA S—N} = (O; —4\/§a2; 2a2) = [ﬁ S—NJ BN = -44/3a°

Vay d(AB,SN) =

‘[B—A,S—N]B—N‘ _42%3 239
e

B - BAl TAP TRAC NGHIEM

Cau1: Cho hinh chép S.ABCD, day ABCD Ila hinh vudng canh a, SA vubng goc véi mat phang
(ABCD); M, N hai diém ndm trén hai canh BC, CD. Pit BM =x, DN =y (0<X, y<a).
He¢ thirc lién h¢ gilta X va y d¢ hai mét phang (SAM ) va (SMN) vudng goc véi nhau la:
A x*+a’=a(x+y). B. x*+2a*=a(x+Yy).
C. 2x*+a’ =a(x+y). D. x*+a*=a(x+2y).
Loi giai
Chon A
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ST&BS: Th.S Dang Viét Dong Truwong THPT Nho Quan A Hinh hoc toa dé Oxyz

Toa dd hdavsi O=A, Ox=AD, Oy=AB, Oz=AS.
bat SA=z>0,tacé S(0;0;z), M(x;a;0), N(a;y;0).
AM =(x;a;0)
SM =(x;a;-2)
S
Mit phing (SAM ) nhan [Fs;m]:(—az;xz;o) la mot VTPT.

AS = 0;0;z .
Do d6 { ( ) :[AS;AM]:(—az;xz;O).

:[S—M;S—N]:(yz—az;xz—az;xy—az).

Mit phing (SMN) nhan [SWSW] =(yz-az;xz-az;xy—a®) la mot VTPT.
Tacd (SAM) L (SMN) <[ AS; AM | SM3SN| =0
oaz(az-yz)+xz(xz—az)=0<a(a-y)+x(x-a)=0< x*+a’ =a(x+y).

Cau 2: Cho hinh chép S.ABC c6 SA vudng goc véi mat phang ddy. Goi M 14 trung diém cia BC va
H 1a trung diém cia /AM .‘Biét HB=HC, HBC =30°; géc giita mit phing (SHC) va mit
phang (HBC) bang 60°. Tinh cdsin cia goc giita dwong thang BC va mét phang (SHC) ?

A.ﬁ. B.ﬁ. C.ﬁ. D.l.
2 4 4 2
Loi giai
Chon B

Tir M a trung diem caa BC va H 1a trung diém caa AM , HB =HC suy ra AM L BC, hay
tam giac ABC can dinh A.
a3 a3

Pit BC =a= BM :%. Do HBC =30° suy ra HM == AM =T Dt SA=D.
Dat hé truc toa do nhu hinh Vé:
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ST&BS: Th.S Dang Viét Dong Truwong THPT Nho Quan A Hinh hoc toa dé Oxyz

Taco A(0;0;0), (%
Tacowz( a.avs,
2’

Nén |:H—C"S—'i|:(_ab\/§_ ab_ aZ\/gj-

6 2 12
Suy ra (SHC) c6 mot véc-to phép tuyén & n =(2b\/§;6b;a\/§).
Mat phang (HBC) c6 mot véc-to phap tuyén la k =(0;0;1).
G6c giira mat phang (SHC) va mat phang (HBC) bang 60° nén
Nk ‘af ‘

‘an \ X7 J12b? +36h? + 33>

A

cos((SHC),(HBC))

o J12b + 360 + 322 _2\aﬂ@b_a
3a 3a\/_

Khi d6 n1 (
2"

;a3 ] duong thing BC c6 véc-to chi phuong i = (1,0;0).

Goi ¢ la gdc giita dudng thing BC va mit phing (SHC), ta co
3a

Ne

Inaf

1.
\mm\/ T

2
Do d6 cosp =+/1-sin’¢p = /1— ?] ==

Cau 3: Cho hinh chép S.ABCD c6 ddy ABCD Ia hinh vudng canh a, mat bén SAB 1a tam giac déu va
nam trong mit phiang vudng goc v6i mit phang (ABCD). Goi G la trong tAm cuia tam gidc SAB
va M,N lan luot 1a trung diém cia SC, SD (tham khao hinh v& bén). Tinh csin cia goc giira
hai mat phang (GMN) va (ABCD).

sinp=
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ks p. 3.
13 6
Chon A

Chon hé truc toa d6 Oxyz nhu hinh vé. Khi-d6

S(O;O;%]; A(_—;;O;O]; B(%;O;O);C(%;a;oj; D(%a;a;o]
suy ra G(O;O;%J; M( ;%;%@]; N(_E.g;a_\/g]

4°2" 4
Ta c6 mit phing (ABCD)c6 vecto phap tuyén 1a k = (0;0;1), mat phing (GMN )c6 vecto

phap-tuyén 1 ri = [GWGW} = (0;—%;3]

Goi ‘@ la goc giira hai mét phang (GMN) va (ABCD), ta c6

Ao

Cau4: Cho hinh chép S.ABC c6 day ABC Ia tam giac vudng tai A, ABC =60°, BC=2a.Goi D I
diém thoa man 3SB = 2SD. Hinh chiéu cia S trén mit phiang (ABC) la diém H thudc doan
BC sao cho BC =4BH . Biét SA tao véi ddy mot goc 60° . Goc giita hai dudng thang AD va

SC bang
A. 90°. B. 30°. C. 60°. D. 45°,
Loi giai
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) 2 l 2
Tacod AH2 = BH? + BA? — 2.BH.BA.c0s 60° :%+a2 —z.g.a.zzs% s AH :a—‘f.

tan60° = > — sH :AH.\/—:s—a.
AH 2

Chuéan hoéa va chon hé truc toa do sao cho H (0;0;0) e (2;0; 0] , A(O;%;O] , S (0;0;2] ,

B(—E;O;Oj, S—B:(—E;O;—E] :SB:(—E;O;—E] = D(—E;O;—E].
2 2 2 4 4 4 4

Taco m:(%;g;gj :U:(Jé;z;ﬁ) la mot vtcp ciia AD .

%:G;o;—g] =V =(10;-1) 1amét vtep ciia SC. Tacd UV =0= AD L SC

Vay goc giira hai duong thang AD va SC bang 90°.

Cau 5:  Cho hinh lap phuong ABCD.A'B'C'D’ canh bang a. Lay diém M thudc doan AD’, diém N
thudc doan BD sao-cho-AM =DN =X, (0 <X <¥] . Tim x theo a dé doan MN ngén nhit.
A x=2. B.x:ﬂ. C.x:ﬂ. D. x=2.
2 3 4 3
Loi giai
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Y

D' .
C'

Chon hé truc toa d6 Oxyz sao cho O= A", AD"=0x, A'B'=0y, AA=0z.
A'(0;0;0), D'(a;0;0), B'(0;a;0), A(0;0;a), D(a;0;a), B(0;a;a), C'(a;a;0), C(a;a;a).
X av2—x av2—X. X
M| —=;0,0———— |, N| ———;—;a|.
o) (= e
2 2 2 2
:>MNZ:(\/Ex—a)2+x?+%:3x2—2\/§ax+a2:S(XZ—Z%aX+2%]+a—.

3
\/Ea a\/E

.
2
= MN? :?{X—T] +%.Véy MN ngén nhat @X:T.

Cho ttr dien. OABC.cg OA OB OC 45i mot vudng goc véi nhau va OA=0B =0C=a Goj

Céau 6:
M 1a trung diém"BC . Khoang c4ch giita hai duong thing AB va OM bing
a 2a a a
Al—. B. —. C. —. D. —.
2 3 NG 72
Loi giai
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A

Chon hé truc toa do sao cho 0(0;0;0), A(0;0;a), B(a;0;0), C(0;a;0), M (%%0]

_—

AB =(a;0;-a) = AB c6 mot vtcp U =(10;-1).
OM = %;%;0] = OM c6 mot vicp V =(L,1,0), OA=(0;0;a).

[4,V]=(%-1,1) = d (OM,BC) [0:7]08 _ 4
uv|=(4-11)= BC)=b_~ _1-°2
‘[u,v]‘ J3
Cau 7:  Trong khong gian va&i hé toa do Oxy , cho hinh hop chir nhat ABCD.A'B'C'D’ c6 A trung voi
gbc toa dd O, cac dinh B(m;0;0), D(0;m;0), A'(0;0;n) voi m,n>0 va m+n=4. Goi
M 14 trung diém ctia canh CC’. Khi d6 thé tich tir dien BDA'M dat gia tri 16n nhat bang

AR g, 245 c.2 p. %
32 108 4 27
Loi giai
Chon D
A B’

¥

Toa do diém C(m;m;0),C’(m;m;;n),M (m;m;gj

BA' =(-m;0;n),BD =(-m;m;0),BM :(O;m;gj
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[ BA,BD | = (-mn;—mn;—m?)

2
Voo = | BA,BD |.BM]| = 1"
6 4
3
Tacd mm.(2n) S(m+m+2nj 12 en< 26
3 27 27

64

=Vonamy < —
BDA'M 27

Cau 8:  Cho hinh lap phwong ABCD.A'B'C'D’ ¢6 d¢ dai canh bang 1. Goi M ,N , P, Q lan luot 13 trung
diém cua cac canh AB,BC,C'D’ va DD'. Tinh thé tich khdi t&r dién MNPQ .

AL B. L. c.2 pt.
12 24 8 8
Loi giai
Chon B )
D T C
M | ~~ [N
A "t'\x"’* B
Qe
D’ L _______ \_\.\.‘e\\ ........ —E
- \\/C'
Al P
B|
X
D'=0
A . _|Ox=D'A
Chon h¢ truc toa do- Oxyz sao cho: Oy=DC’
0Oz=DD

Khi do:
A(30,1), B(31), €(0;11), D(0;0;1), A'(1;0;0), B'(11;,0), C'(0;10)

M (Llilj’ N(l:l:lj, P(O;l;oj, Q(O;O;lj.
2 2 2 2
Ta co: -M_N(_—lEOJ W(—l;l;_lj, Wg(_ __1__1]
2 2 2
1 1 1] 1
_+___
Vo

8 8
= Vapo :%.\[m,w]w :2_14.

[ -

Cau 9: Cho lang try tam giac déu ABC.A'B'C’ ¢ tat ca cac canh bang a.M la mot dién thoa mén

CM = _%m . C6 sin ciia goc gilta hai mat phing (A'MB) va (ABC) bang

A Y0 g, Y30, c. Y%, p. L.
8 16 10 4
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Léi gii
Chon C
Xét hinh ling tru tam gidc déu ABC.A'B'C’ ¢ tit ca cac canh bang a. Gan hé truc nhu hinh vé&
quy uéc a=1 (donvi).

0,0,0)A

Goi D 1a giao diém caa A'M va AC.
Vitam giac A'B'C’ la tam giac can canh bang a nén ta suy ra do dai cac dudng trung tuyén la

ax/_

—= . Suy ra toa do cac diém nhu hinhV&.

Theo gia thiét ta c6 CM = _%m viy = AADA’ ~ ACDM = é—g =2= DA=-2DC
Viy toa d cua diém D 1a; D(O;%;l}

Ta c6 mat phang ABC c6 phuong trinh z=1= n ABC) (0 0; l)

Mt khac mit phang (A’MB) la mat phang di qua ba diém A’ ,D va B.

Taco: AD= O;E;l va A'B = ﬁ;i;l = [A’D A’B}: Ei—\/_
3 22 (weM) 6’

Vay = ¢b sin goc tao boi hai mit phang (A'MB) va (ABC) la:

/3
| 3 330
cos((A BM),(ABC)): cos(n(A,BM) n(ABC)) R, =0~ 10
36 43
Cau 10: Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang a. Mot dudng thang d di qua dinh D’ va
tam | cia mit bén BCC'B'. Hai diém M, N thay d6i lan luot thudc cac mit phang (BCC'B') va
(ABCD) sao cho trung diém K ctia MN thudc dudng thing d (tham khao hinh v&). Gia tri bé nhét
ctia do dai doan thang MN Ia
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Hinh hoc toa dé Oxyz

A

B
i e |
,A B
A @. " 3\/§.a. c 2\/§.a. 5 2«/§.a.
2 10 5 5
Loi giai
Chon D
Cho a=1.
Chon hé truc Oxyz nhu hinh v&.
] 1h -] a2
A B
A
D/ c
. X
|| .J.:‘ ﬁ"""‘--—-—.____d.
A \ B >
N /
V& c |
-] L ]
A(0;0;0), D'(10;1), B(0;10), C'(%1;1)
| 14 trung diém BC' = | (Ellj = D'l = (—E;l;—lj = —l(l; -2,1).
2 2 2 2 2
Puong thing D'l di qua D'(L0;1), c6 mdt VICP 1a u = (1-2;1) c6 phuong trinh la:
Xx=1+t
y=-2t (t € R)
z=1+t

Mt phang (ABCD): z=0
Mat'phang (BCCB'):y=1

M €(BCC'B')=M (m;Ln), K e D'l = K (1+t;-2t;1+t)
K 1a trung diém MN = N (2t—-m+2;-4t-1;,2t—n+2).

N €(ABCD) < z, :0<:>2t—n+2:0<:>t:n_;2:>

MN =(n-2m;2-2n;-n) = MN? :(n—2m)2+(2—2n

2
:(n—2m)2+5 n—ﬂ +£2£:>MN2&.
5 5 5 5
b=2
Déu bing xay ra < 2
a=—
5

N (n—m;3-2n;0).

)2+n2 :(n—2m)2+5n2—8n+4
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Cau 11: Cho hinh lap phuong ABCD.A'B'C'D" ¢6 canh bang a. Chirng minh hai dudng chéo B'D"
va A'B cua hai mat bén 1a hai duong thang chéo nhau. Tim khoang cach gitra hai duong thang
chéonhau B'D' va A'B.

A 2 5 28 c & o &
3 3 N 72
Loi giai
Chon C

Ta cO: A(0;0;0), A'(0;0; a), B(0; a;0), B'(0; a; a), C(a; a;0), C'(a; a; a),
D(a;0;0), D'(a;0; a)

Taco: B'D'=(a;-a;0), A'B= (0;a;-a), BB'= (0;0;a),

Suyra [B'D',ﬁ} = (a2;a2;a2) nén [B'D',A'B]BB': a=0

Viy ba vecto B'D" A'B, BB' khong dong phiang hay B'D' va A'B chéo nhau.

A D'
A
]
]
B' ! c'
]
]
1
|
]
1A
FRAINY N LA W/ =
/// D
B| .-~
X C

‘[B'D',A'B].BB'
d(B'D',A'B) =

B a3 a8 a3
[B'D AB]| |\ Ja¥iatiat @tz 3
Cau 12: Cho hinh lang tru ding ABC.A'B'C", ¢c6 ddy AB = a, AC = 2a,

BAC = 120° .Goi M Ila trung diém canh bén BB', biét hai mit phang (MAC) va (MA'C")
vudng goc voi nhau. Tinh co sin cta goc giita hai mat phang (MAC) va (BCC'B").

A Y 5. 32 c. 2 p, 514,
8 3 28 28
Loi giai
Chon D

bat AA'=2x,x 0. Chon hé truc toa dd nhu hinh v&

Taco A(0;0;0),C(0;2a;0), A'(0;0; 2x),C'(0; 2a; 2x)
Goi H, K lan luot 1a hinh chiéu ctia B I&n cé4c tryuc Ox, Oy, suy ra
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AH = AB.cos 30° =a—*2/§, AK = BH = AB.sin30° =

Dodog{i_aoj [i_EZJ (a@ J

Taco AM = {i et XJ AC = (O; 2a; 0):> [m,A—C}z(—ZaX;O; a2\/§)

I\)|$D I\)ISD

=, = (2x; 0; —a@) A VTPT caa mit phing (MAC)
X 'z{ﬂ;_%;_xJ,A C'=(0;2a,0)= [A'M,A'C'}z(Zax;O; a2\/§)
—n, = (2x; 0; a\@) la VTPT caa mit phing (MA'C")

ay/3

Vi (MAC) L (MA'C") nén n,.n, =0 < 4x? - 3a° =0 x= = AA' = a\3

Taco €'~ (048], 86 - 212 2o - [c—o,e—c]:(ﬁif s, OJ

2

=N, = (5; J3; o) la VTPT cua mit phing (BCC'B")
Goi a la goc giita hai mat phang (MAC) va(BCC'B"), ta co:

‘”1-”3 5 5V14

nlfi Ve 2

COSa =

Cau 13: Cho lang try ABC.A'B'C" ¢ do dai canh bén bang 2a, diy ABC la tam giac vudng tai A,
AB = a, AC = a3 va hinh chiéwvuéng g