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PHAN A. CAU HOI
Dang 1. Xac dinh VTCP
x=2-t
Caul. (Maidé 101 BGD&DT NAM 2018) Trong khong gian Oxyz , duong thang d :{ y =142 c6 mot vecto chi
z=3+t¢
phuong la:
A u =(=1;2;3) B. u, =(2;1;3) C.u, =(-1;21) D. u, =(21;1)
Cau2. (Mil102-BGD -2019) Trong khong gian Oxyz, cho dudng thing d : x2—1 P4 _53 =z ; 2 . Vecto nao dudi
day 1a vecto chi phuong cua dudng thing d
A u=(L3-2). B. u=(25;3). C.u=(%-53). D. u=(132).

Cau3. (MD 104 BGD&DT NAM 2017) Trong khong gian véi hé toa do Oxyz, cho hai diém A(l; l;()) va
B (0; 1; 2) . Vecto nao duéi day 1a mot vecto chi phuong cua duong thing AB .

A d=(-112) B. d=(-1;0;-2) C. b =(-1;0;2) D. ¢ =(12;2)
R ~ 1A < R . . . x+3 y-1 z-5 ,
Cau4. (Made 102 BGD&DT NAM 2018) Trong khong gian Oxyz , duong thang d : 1 = 1 = > c6 mot
vecto chi phuong la
A u =(3-15) B. u, =(1;-1;2) C. u, =(-3;1;5) D. u, = (1;—-1;-2)
N - N . N 2 X+2 y—l Z—3 N , .
Caus5. (Mal103-BGD -2019) Trong khong gian Oxyz , cho duong thang d : " = 3 = > Vecto nao dudi

day 1a mot vecto chi phuong ctia d ?
A u, =(1;3;2). B. u, =(-2;1;3). C.u, =(-2:1;2). D. u, =(1;-3;2).
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Cau6. (PE THAM KHAO BGD & DT 2018) Trong khong gian Ozyz, cho dudng thing d - ””—_12 — yT_l -z

Puong thiang d c6 mot vecto chi phuwong 1a
A ws = (~120) B. u, = (21,0) C. us = (211) D. w = (~121)

x=3 y+1 z-5

Cau7. (Madé 104 - BGD - 2019) Trong khong gian Oxyz cho dudng thiang d : 5 . Vecto
nao sau day 1a mot vecto chi phuong ctia duong thing d ?
A. u, =(1;-2;3) B. u; =(2;6;-4). C.u,=(-2;-4;6). D.u =(3;-15).
R Y R ) . B x=2 y-1 z+3 .
Cau8. (Made 101 - BGD - 2019) Trong khong gian Oxyz , cho duong thang d : ] = > = . Vecto nao
duéi day 1a mot vecto chi phuong cua d ?
A i, =(1;2;-3). B. u, =(=1;2;1). C.u, =(21,-3). D. u, =(2;1;1).

Cau9. (PE THAM KHAO BGD&PT NAM 2018-2019) Trong khéng gian Oxyz, dudong thing

d:x—l =y—2 =z—3
2 -1

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

di qua diém nao dudi day?

Cau 10. (MD 104 BGD&DT NAM 2017) Trong khong gian véi hé toa do Oxyz , cho diém M (1;2;3). Goi M,, M,
1an luot 12 hinh chiéu vudéng géc cia M 1én cac truc Ox , Oy . Vecto nao dudi day 1a mot vécto chi phuong
cua duong thang M M, ?

A u, =(~1;2;0) B. u, =(0;2;0) C. u, =(1;2;0) D. u, =(1;0;0)

Caull. (HOC MAI NAM 2018-2019-LAN 02) Trong khong gian véi hé toa d6 Oxyz, cho dudng thing

g-x y—4 _ z-3
-1 2 3
A u =(-1;23). B.u, =(3%-6,-9).  C.u,=(1;-2-3). D. u, =(-2;43).

. Hoi trong cac vecto sau, dau khong phai 1a vecto chi phuong cta d ?

Cau 12. (SO GD&DT BINH PHUGC NAM 2018-2019 LAN 01) Trong khong gian véi hé toa do Oxyz , duong thiang

nao sau day nhan u= (2; I; 1) la mot vecto chi phuong?

A'x—2:y—1:z—1 B'ﬁzy—lzz—2
1 2 3 2 1 —1
C. x—1:y+1:i D. x+2:y+1:z+1
-2 -1 -1 2 —1 1

Cau 13. (CHUYEN PHAN BOI CHAU NGHE AN NAM 2018-2019 LAN 02) Trong khong gian v&i hé truc toa do
x—=1_ y=2 z+1
==

Oxyz , cho dudng thing d : nhén véc to u (a; 2; b) lam véc to chi phuong. Tinh a + b
A. -8. B. 8. C. 4. D. 4.
Cau 14. (THPT LE QUY BON DA NANG NAM 2018-2019) Trong khong gian Oxyz, toa dd ndo sau day 14 toa do
x=2+4t
clia mot vécto chi phuong ctia dudng thang A:{ y=1-6¢, (t € R) ?
z=09t
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37274 37274
Caul5. (PE THI THU VTED 02 NAM HOC 2018 - 2019) Trong khong gian Oxyz, duong
x=1_ y-2 z-3
-1
A u =(1;2;3) B. u, =(2;1;2) C.u, =(2-1;2) D. u, =(-1;-2;-3)

A. (L_—léj. B. (lléj. C. (2:1;0). D. (4,-6;0).

thang d : ¢6 mot vecto chi phuong 1a

Cau 16. (CHUYEN KHTN LAN 2 NAM 2018-2019) Vecto nio sau dy 1a mot vecto chi phuong ctia duong thing
x+2 y+1 z-3
3 2 -l
A (-2;1;-3). B. (-3;2;1). C. (3-21). D. (2;1;3).

Cau 17. (CHUYEN THAI BINH NAM 2018-2019 LAN 03) Trong khong gian véi hé toa d6 Oxyz , dudng thing
(d):x_lzy—3=2—

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

nhan vecto nao dudi day la mét vecto chi phuong?

Cau 18. (PE THI CONG BANG KHTN LAN 02 NAM 2018-2019) Trong khong gian Oxyz véc to niao dudi day 1a
x=1+t
mot véc to chi phuong cia duong thing d : { y =4 ,
z=3-2t
A u=(1;4;3). B. u=(1;4;-2). C.u=(10;-2). D. u=(1;0;2).

Dang 2. Xac dinh phwong trinh dwong thing
Dang 2.1 Xac dinh phuong trinh dudng thing co ban

Cau 19. (DE THAM KHAO BGD&DT NAM 2017) Trong khong gian toa d Oxyz, phuong trinh nao dudi day la

x=14+2¢
phuong trinh chinh tic ctia duong thang d :< y =3¢t  ?
z=-2+t
A‘X_H:Z:Z—2 B.X__IZZ:Z+2 C‘X_H:Z:Z—z D_X_IZZ:Z+2
2 3 1 1 3 2 2 3 =2 2 3 1

Cau20. (PE 15 LOVE BOOK NAM 2018-2019) Trong khong gian véi hé toa dd Oxyz, cho hai diém M (1;-2;1)
, N (0; 1; 3) . Phuong trinh dudng thang qua hai diém M , N 1a
A x+1 _ y—2 _ z+1 B x+1 _ y-3 _ z-2 '
-1 3 2 1 -2 1
¢ Xoyol 3 x ol 23
-1 3 2 1 2 1
Cau2l. (CHUYEN PHAN BOI CHAU NGHE AN NAM 2018-2019 LAN 02) Trong khong gian v&i hé truc toa do
Oxyz , phuong trinh tham s truc Oz 1a
x=0
A. z=0. B.sy=t. C.
z=0

x=0
D.<y=0.
z=1

N o=
Il

t
0.
0

Nguyén Biao Vwong: https://www.facebook.com/phong.baovuong 4




CAC DANG TOAN THUONG GAP TRONG KY THI THPTQG PT:0946798489

Céau 22. Trong khong gian Oxyz, phuong trinh tham s6 cia duong thang di qua diém M (2; 0; —l) va c6 vécto chi
phuong a= (2; —3;1) 1a

x=4+2¢ x=-2+2t x=-2+4¢ x=2+2¢
A qy=—6 . B.yy=-3t . C.qy=-6t . D.{y=-3¢
z=2—t z=1+t z=1+2¢ z=—1+¢

Cau23. (THPT CHUYEN DAIHOC VINH NAM 2018-2019 LAN 01) Trong khéng gian @97 | cho £(=1:0:2) y4
F(2;1;-5) . Phuong trinh duong théng EF la

Ax_—IZZ:Z+2 x_+1:z:z—2
3 1 -7 3 1 -7

C'x_—lzlzz+2 D'x_H:X:Z—2
1 1 -3 1 1 3

Cau24. (DE THITHU VTED 03 NAM HOQC 2018 - 2019) Trong khong gian Oxyz , truc y'Oy c¢6 phuong trinh 13

x=t x=0 x=0 x=t

A.3y=0 B.<y=t C.<y=0 D.3y=0
z=0 z=0 z=t z=t

Cau 25. Trong khong gian Oxyz, cho duong thing A di qua diém M (2; 0;—1) va ¢6 mot vecto chi phuong
a= (4; —06; 2) Phuong trinh tham sb cia Ala

x=-2+4¢ x=2+2t x=4+2t x=-2+2t
A Jy=6t . B.<y=-3t . C.iy=—6 . D.iy=3t
z=1+2¢ z=—1+t¢ z=2+t z=1+¢

Cau 26. (THPT YEN PHONG 1 BAC NINH NAM HOC 2018-2019 LAN 2) Trong khong gian Oxyz , viét phuong
trinh duong thang di qua hai diém P(l; L; —l) va Q(2;3; 2)
x—1 -1 z+1 x—1 -1 z+1

2 3 2 1 2 3
. x—1 :y—2 22—3' D, x+2:y+3 :z+2
1 1 -1 1 2 3

Cau27. (CHUYEN LE HONG PHONG NAM DINH LAN 1 NAM 2018-2019) Trong khong gian Oxyz , phuong

trinh duong thang di qua hai diém A(1;2;3) va B(5;4;— l) 1a

x=5 y-4 z+1 B x+1 y+2 z+3
) 1 2 4 2 -4
C. x—1 _ y=2 _ z=3 D x=3 _ y=3 _ z—1 .
4 2 4 -2 | 2

Cau 28. (TT THANH TUONG NGHE AN NAM 2018-2019 LAN 02) Trong khong gian Oxyz , dudng thing Oy co

phuong trinh tham s6 1a

xX= x=0 x=0 x=t
A. y:t(teR). B. y=2+t(teR). C. y=0(te]R). D. y=0(te]R).
z= z=0 z=t z=0
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Cau29. (THPT AN LAO HAI PHONG NAM 2018-2019 LAN 02) Trong khéng gian Oxyz c6 duong thing co
x=1+2¢
phuong trinh tham s6 1 (d):< y =2—t¢ . Khi d6 phuong trinh chinh tic ctia dwdng thing d 1a
z=-3+¢

x—l:y—2:z+3 B x—1=y—2=z—3

2 -1 1 2 -1 1
x—lzy—2:z+3 D. x+1=y+2=z—3

2 1 1 2 -1 1
Dang 2.2 X4c dinh phuong trinh dudng thang khi biét y€u té vuéng goc

A.

C.

Cau 30. (MA DE 123 BGD&DT NAM 2017) Trong khong gian véi hé toa @6 Oxyz , phuong trinh nao dudi day 1a
phuong trinh ciia dudng thing di qua A (2; 3;0) va vudng goc voi mit phang (P) :x+3y-z+5=07?

x=1+t¢ x=1+t x=1+3t x=1+3t
A Jy=1+3t B. Jy=3t C.qy=1+3t D.jy=1+3t
z=1-t z=1-t¢ z=1-t z=1+t¢

Cau3l. (Ma dé 101 BGD&DT NAM 2018) Trong khong gian Oxyz cho diém A(1;2;3) va duong thang
d:x—3:y—1:z+7

. Duong thing di qua 4, vudng goc véi d va cit truc Ox c6 phuong trinh 14

2 1 -2

x=-1+2¢ x=1+¢ x=-1+2¢ x=1+¢
A Jy=-2t B.{y=2+2¢ C.qy=2t D.<y=2+4+2¢

z=t z=3+3¢ z=3t z=3+2¢

Cau 32. (M 102-BGD -2019) Trong khong gian Oxyz, cho cac diém A (1;0; 2) , B(l; 2;1), C(3; 2; 0) va D(l;l;?)).
Puong thang di qua A va vudng gbc v6i mit phang (B CD) c6 phuong trinh 1a

x=1-—1¢ x=1+¢ x=2-+t x=1—t¢
A {y=4 . B.{y=4 . C.iy=4+4. D.{y=2—-4¢
z=2+4+2t z=2+4+2t z=4+2t z=2-2t

Cau33. (PE THAM KHAO BGD & DT 2018) Trong khong gian Oxyz, cho hai duong thing
x—3:y—3:Z+2' J .x—5:y+l:Z—2
-1 =2 17?3 2

thang vudng goc véi (P) ,cat d, va d, c6 phuong trinh la

d :

va mit phéng (P):x+2y+3z—5=0. buong

x—1 y+l z x=2 y-3 z-1

3 2 1 1 2 3
. x—3:y—3:z+2 D, x—1:y+1:£
1 2 3 1 2 3
Cau34. (Ma dé 101 - BGD - 2019) Trong khong gian Oxyz, cho cac diém

A(l;2;0),3(2;0;2),C(2;—1;3),D(l;l;3) . Puong thing di qua C va vudng gdc v6i miat phang
(ABD) c6 phuong trinh 1a
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x=-2+4t x=4+2¢ x=-2-4¢ x=2+4t
A 3y=—4+3t. B.{y=3-¢ . C.qy=-2-3t. D.sy=—-1+3¢.
z=2+t z=1+3¢ z=2—t z=3—t¢

Cau35. (Madé 104 - BGD - 2019) Trong khong gian Oxyz , cho cac diém A(2;-1;0), B(1;2;1), C(3;-2;0),
D(l 31— 3). Puong thang di qua D va vudng goc voi mit phang (ABC ) ¢6 phuong trinh la:

x=1+¢ x=1+¢ x=t x=t
A qy=1+r . B.iy=1+t . C.yy=t . D.sy=t
z=-2-3¢ z=-3+2¢ z=—1-2¢ z=1-2¢

Cau 36. (Mi dé 102 BGD&DT NAM 2018) Trong khong gian Oxyz, cho diém A(2;1;3) va duong thing

d- X Irl — )’—2 1_z-2 . Pudng thang di qua A, vudng goc véi d va cit truc Oy c6 phuong trinh 1a.
x =2t x=2+2t x=2+2t =2t

A Jy=-3+4¢ B.{y=1+¢ C.yy=1+3t D.{y=-3+3t
z=3t z=3+3¢ z=3+21 z=2¢

Cau37. (Ma 103 - BGD -2019) Trong khéng gian Oxyz cho 4(0;0;2),B(2;1;0),C(1;2;-1) va D(2;0;-2)
. Puong thang di qua A va vudng goc véi (BCD) ¢6 phuong trinh 13

x=3 x=3+3¢ x=3t x=3+3¢
A J3y=2 ) B.{y=2+2t. C.qy=2t . D.3y=-2+2t.
z=—1+2¢ z=1—t¢ z=2+t z=1—t

Cau 38. (DE MINH HOA GBD&DT NAM 2017) Trong khong gian voi hé toa d0 Oxyz cho diém A(l; 0;2) va

x—1 y_ z+1

duong thang d co phwong trinh: T = 1 . Viét phuong trinh duong thing A di qua A, vudng

goc va cit d .

Ax—lzlzz—Z B.x—lzlzz—Z C.x—lzlzz—Z D'x—lzlzz—Z
2 2 1 1 -3 1 1 1 1 1 1 -1
Cau 39. (PE THAM KHAO BGD & DT 2018) Trong khong gian Oxyz, cho hai diém A(2;2; 1),B(—§;§;§).
Puong thang qua tim dudng tron noi tiép tam giac O4B va vudng goc voi miat phang (OAB) c6 phuong
trinh la:
I S
N 9 _ 9 _ 9B.x+1:y_8:2_4
1 -2 2 1 -2 2
b8
C 3.7 3_ 6 D.x+l=y—3=2+1
1 -2 2 1 -2 2

5 . +1 +2
Cau40. (MD 103 BGD&DT NAM 2017-2018) Trong khéng gian Oxyz, cho dudng thing d :xT - ll =z ;
mit phang (P):x+ y—z+1=0. Puong thing nim trong mit phang (P)dong thoi cit va vudng goc voi

d c6 phuong trinh 1a:
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x=—1+t¢ x=3+t¢ x=3+t¢ x=3+2¢
A qy=—4 B.yy=-2+4¢ C.qy=—-2-4 D.qy=-2+6t
z=-3¢ z=2+t z=2-3¢ z=2+t

Cau4l. (MA DE 123 BGD&DT NAM 2017) Trong khong gian Oxyz cho diém M (~1;1;3) va hai duong thing

-1 +3 z-1 +1 .
A2 Y2 270 A X Y 2 Phyong trinh ndo dudi ddy 13 phuong trinh dudng thing

3 2 1 1 3 2
di qua M va vudng goc voi A va A,
x=-1-t x=—t x=-1-t x=-1-t
A qy=1+t B.Jy=1+t C.qy=1-t D.qy=1+t
z=1+3t z=3+t z=3+t z=3+t
Cau 42. (Madé 104 BGD&DT NAM 2018) Trong khong gian Oxyz cho duong thing A :%:yTHz Zl_l va mat
phing (P) :x—2y—z+3=0.Duodng thing ndm trong (P) dong thoi cat va vudng goc véi A c¢6 phuong
trinh la:
x=1+2¢ x=-3 x=1+t¢ x=1
A Jy=1-t¢ B.<y=—t C.iy=1-2t D.sy=1-t
z=2 z=2t z=2+3t z=2+2t
Cau43. (MA DE 123 BGD&DT NAM 2017) Trong khéng gian véi hé toa do Oxyz, cho hai duong thang
x=1+3t
dqy=-2+t,d, :xT—lzy__ﬁfzg va mit phiang (P):2x+2y—3z:O. Phuong trinh nao dudi day
z=2

1a phuong trinh mét phang di qua giao diém ciia d, va (P) , ddng thoi vudng goc véi d,?
A 2x-y+2z+13=0 B.2x+y+2z-22=0
C.2x-y+2z-13=0 D.2x-y+2z+22=0
Cau44. (THPT YEN PHONG SO 1 BAC NINH NAM 2018-2019 LAN 01) Trong khong gian véi hé toa do Oxyz,

cho mit phang (a) :x—y+2z=1.Trong cac duong thang sau, duong thang nao vudng goc véi (a) .

x =2t

adXoxTlzoog g x vyl 2o x vyl 2l
1 -1 2 1 -1 -l 1 -1 -l t
z=-

Cau45. (THCS - THPT NGUYEN KHUYEN NAM 2018-2019 LAN 01) Trong khong gian Oxyz , duong thing di
qua diém A (1; L; 1) va vudng goc voi miat phang toa do (0xy) ¢6 phuong trinh tham s 1a:

x=1+¢ x=1 x=1+¢ x=1+¢
A sy=1 . B.qy=1 . C.qy=1 . D.<y=1+¢.
z=1 z=1+¢ z=1 z=1

Cau46. (DE 15 LOVE BOOK NAM 2018-2019) Trong khong gian v6i hé truc Oxyz, cho diém M (1;-3;2) va
mit phing (P) :x—=3y+2z-1=0. Tim phuong trinh dudng thing d qua M va vudng goc voi (P) .

x+1 y-3 z+2 B x—1 y+3 z-2

A. .
1 -3 2 1 -3 2
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xX_y_z Dx+1_y+3_z—2

1 -3 2 1 -3 2
Cau47. (CHUYEN LUONG THE VINH DONG NAI NAM 2018-2019 LAN 01) Trong khong gian véi hé toa do
x—4 y+2 z-1 J x=2 y+1 z-1
4 27 —1 1
Phuong trinh dudng thing qua A, vudng goc véi d, vacat d, 1a

Oxyz cho A(l; -1 3) va hai duong thang d, :

A'x—l:y+l:z—3' B'x—l:y+1:z—3'
2 1 3 4 1 4

x—-1 y+1 z-3 D x—-1_ y+1 z-3
-1 2 3 2 -1 -1

C.

Cau48. (SO GD&DT THANH HOA NAM 2018 - 2019) Trong khong gian véi hé toa d9 Oxyz, cho diém 4(1;0;2)

x-1 y z+1

va duong thing d : " :T: 5 . Puong thing A di qua A, vudng goc va cit d c6 phuong trinh la
A'A:x—2:y—1:z—1' B.A:x_1=1=z_2.

1 1 -1 1 1 1
C.A:x—2:y—1:z—1‘ D.A:x—_lzlzz_z.

2 2 1 1 -3 1

Cau49. (CHUYEN LE QUY BON BIEN BIEN LAN 3 NAM 2018-2019) Trong khéng gian Oxyz, cho diém
x-1 y-2 z-3

M(I;O;l) va duong thing d : . Puong thang di qua M , vudng goc v6i d va cit

2
Oz c¢6 phuong trinh 1a
x=1-3¢t x=1-3¢ x=1-3¢t x=1+3¢
A qy=0 . B.{y=0 . C.qy=t . D.<y=0
z=1+t¢ z=1-t¢ z=1+t¢ z=1+t¢

Cau 50. (PENI-THAY LE ANH TUAN - BE 3 - NAM 2019) Trong khong gian vdi hé toa d6 Oxyz , cho mat phéng

(P):3x+y+z=0 va duong thing d:xT_I:lz Z+3

.Goi A 1a dudng thing nam trong (P) , cat va

vudng goc vdi d . Phuong trinh nao sau day la phuimg trinh tham s6 ctia A ?
x=-2+4¢ x=-3+4¢ x=1+4 x=-3+4¢
A . <y=3-5t . B.{y=5-5t . C.qy=1-5¢t . D.<y=7-5¢ .
z=3-Tt z=4-Tt¢ z=—4-Tt z=2-Tt

Cau 51. Trong khong gian voi hé toa 46 Oxyz , cho diém A(l; —-1; 3) va hai duong thang:

x—=4 y+2 z-1 d x=2 y+l z-1
o 4 2771 -
vudng goc véi dudng thang d, va cit dudng thing d, .

. Viét phuong trinh duong thing d diqua A4,

x—1 y+1 z-3 B x—1 y+1 z-3

A. .
2 -1 -1 6 1 5
C. x—1:y+1:Z—3' D. x—1:y+1:Z—3'
6 -4 -1 2 1 3
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Céu 52. Trong khong gian Oxyz, cho duong thing d : g = yT_S _Z _32 va mat phing (P) x—-y+2z2-6=0

. Puong thing nam trong (P) cdt va vudng goc v6i d co phuong trinh 1a?
x=2 +2 z+45
A. SP AL ALY

B. x+2:y—2:z—5.

1 7 3 1 7 3
C. x—2:y—4:z+l.D' x+2:y+4zz—1.
1 7 3 1 7 3

Cau53. (DE THI THU VTED 02 NAM HOC 2018 - 2019) Trong khong gian Oxyz, cho mit phing

(P):x+2y+3z—7:0 va hai dudong thing dlzx+3=y+2zz+2; dz_x+1:y+lzz—2.

2 -1 4 3 2 3
Puong thing vudng goc mit phang (P ) va cit c4 hai duong thang d,;d, c6 phuong trinh 1a

A‘x+7:X:Z—6 B x+5:y+1:Z—2

1 2 3 1 2 3
C. x+4:y+3:z+l D. x+3:y+2:z+2
1 2 3 1 2 3

Dang 2.3 Xac dinh phuong trinh dudng thing khi biét yéu té song song

Cau54. (MA DE 110 BGD&DT NAM 2017) Trong khong gian véi hé toa do Oxyz, cho ba diém A(0;—13),

B (1; 0; 1) , C (—1; L 2) . Phuong trinh nao duéi ddy 1a phwong trinh chinh tic ctua dudng thing di qua 4 va
song song voi duong thang BC ?

x=-2t
A x=2y+z=0. B.{y=-1+¢.
z=3+t
EENPEINEL PN WS
-2 1 1 -2 1 1

Cau55. (MA DE 110 BGD&DT NAM 2017) Trong khong gian vi hé toa d6 Oxyz, cho diém A(1;—2;3) va hai

mit phing (P): x+y+z+1=0, (Q) X—y+z—2=0. Phuong trinh nao dudi day la phuong trinh
duong thing di qua A, song song véi (P) va (Q) ?

x=1+¢ x=—1+¢ x=1+2¢ x=1
A Jy=-2 B.qy=2 C.iy=-2 D.sy=-2
z=3—¢ z=-3—¢ z=3+2¢ z=3-2¢t

Cau 56. (MD 105 BGD&DT NAM 2017) Trong khong gian véi hé toa do Oxyz, cho hai diém A(l; -2; —3);

, xX+2 -2 z+3
B(—1;4;1) va duong thang d: 1 -y 1 = 5 Phuong trinh nao dudi day la phuong trinh cua
duong thang di qua trung diém cua doan AB va song song v6i d ?
x_y-1_z+1 Bz_y—l_z+1
11 2

1 -1 2
. x-1_y-1 z+1 D‘Ezy—2=z+2
1 -1 2 1 -1 2
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Cau 57. (CHUYEN NGUYEN TAT THANH YEN BAI LAN 01 NAM 2018-2019) Trong khong gian v&i hé toa do

x+2 y-5 z-2
-5

: 2x+z—2=0. Viét phuong trinh duong thing A qua M vudng goc véi d va song song véi (P) .

Oxyz , cho diém M (1 ;—3; 4) , duong thing d c6 phuong trinh: va mat phiang (P)

x—1:y+3:Z—4' B.A:x_1=y+3=Z_4.
1 -1 -2 -1 -1 -2
x—1:y+3:Z—4' D.A:x_1=y+3=Z+4.
1 1 -2 1 -1 2
Cau58. (PE THI THU VTED 03 NAM HOC 2018 - 2019) Trong khéng gian Oxyz, cho mat phing
, -1 1 -2 -1
(P):2x—y+2z+3=0 va hai dudng thing dlzgzy n :ZIL ;a’z:x1 =2 5 _zH3
diém A, B lan lugt di dong trén d, va d, sao cho AB song song véi mt phang (P) . Tap hop trung diém

A. A

C. A:

. Xét cac

ctia doan thing AB 1a
A. Mot duong thang co vecto chi phuong 4 = (—9; &; —5)
B. Mot duong thang ¢ vecto chi phuong # = (—5; 9; 8)
C. Mot duodng thang c6 vecto chi phuong @ = (1; -2; —5)
D. Mot duong thing c6 vecto chi phuong # = (1; 5; —2)
Cau 59. (THPT LUONG VAN CAN - LAN | - 2018) Trong khéng gian Oxyz , cho diém A (3; 2;— 4) va mit phing

-2 +4 -1
* =2 _Z . Phuong trinh nao sau day la phuong

(P):3x—2y—3z—7:O, dudng thing d :

-2
trinh dudng thang A di qua A, song song (P) va cit duong thiang d ?
x=3+11¢ x =3+54¢ x=3+47¢ x=3-1Iz
A qy=2-54t . B.qy=2+11r . C.qy=2+54t . D.yy=2-47¢t .
z=—4+47t¢ z=—4-47t z=—4+11¢ z=—4+54¢

Dang 2.4 Xac dinh mot s6 phuong trinh dwong thing dic biét (phan giac, trung tuyén...)

x=1+3t

Cau 60. (Ma dé 102 BGD&DT NAM 2018) Trong khong gian Oxyz , cho duong thing d:1y=-3 . Goi A la
z=5+4¢

duong thang di qua diém A(l;—3;5) va co vecto chi phuong &(l; 2; —2) . Buong phan giac ctua goc nhon

tao bdi d va A ¢ phuong trinh la

x=—1+2¢ x=—1+2¢ x=1+7¢ x=1-¢
A sy=2-5¢ B.{y=2-5¢t C.qy=-3+5¢t D.3y=-3
z=6+11t z=—6+11t z=5+t z=5+7¢
x=1+7¢

Cau61. (Madé 101 BGD&DT NAM 2018) Trong khong gian Oxyz, cho duong thiang d :y=1+4¢. Goi A 1a
z=1
duong thing di qua diém A(l;l;l) va c6 vecto chi phuong U= (l; -2; 2) . Buong phan giac cta goc nhon

tao boi d va A c6 phuong trinh 1a.
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x=—-1+2¢ x=-1+2¢ x=—1+3¢ x=1+7t
A dy=-10+11¢ B.{y=-10+11 C.ay=1+4t D.{y=1+t¢
z=—-6-5¢ z=6-5¢ z=1-5¢ z=1+5¢
x=1+3¢
Cau 62. (Ma dé 104 BGD&DT NAM 2018) Trong khong gian Oxyz , cho duong thing d :{y=1+4¢.Goi A la
z=1

duong thang di qua diém A(l;l;l) va ¢ vecto chi phuong U= (—2;1; 2) . Buong phéan giac cua goc nhon

tao boi d va Aco phuong trinh 1a.

x=1+27t x=—18+19¢ x=—18+19¢ x=1-t
A qy=1+t B.{y=-6+7¢ C.y=—6+T7¢ D.{y=1+17¢
z=1+t z=11-10¢ z=—-11-10¢ z=1+10¢
x=1+t
Cau 63. (MD 103 BGD&DT NAM 2017-2018) Trong khong gian Oxyz, cho dudng thing d 14 y=2+¢. Goi A la
z=3

duong thing di qua diém A(1;2;3) va c6 vecto chi phuong % = (0;—7;—1). Pudng phan giac ciia goc nhon
tao boi d va A c6 phuong trinh 12

x=1+5¢ x=1+6¢ x=-4+5¢ x=-4+5¢
A y=2-2t. B.{y=2+11¢. C.qy=-10+12z. D.<y=-10+12¢.
z=3—t¢ z=3+8¢ z=2+t z==-2+t

Cau 64. (THPT AN LAO HAI PHONG NAM 2018-2019 LAN 02) Trong khong gian v6i hé toa d0 Oxyz , cho tam
gidc ABC co6 A(-1;3;2), B(2;0;5), C(0;-2;1). Viét phuong trinh duong trung tuyén AM cla tam giac

ABC .
2 —4 1 2 -4 1
C. AM:x—1:y+3:z+2 D. AM:x—2:y+4:z+l
2 4 -1 1 -1 3

Cau 65. (THPT YEN PHONG I BAC NINH NAM HOC 2018-2019 LAN 2) Trong khong gian Oxyz , cho 4(2;0;0)
, duong thang d di qua A4 cét chiéu am truyc Oy tai diém B sao cho dién tich tam gidc O4B bang 1.
Phuong trinh tham s duong thing d 1a

x=1-2¢t x=2+2t x=2-2t x=2-2t
A Jy=t . B.iy=—t . C.yy=—-t . D.Jy=t
z=0 z=0 z=0 z=1
X . . A iz -8 4 8 ,
Cau 66. (DE 04 VTED NAM 2018-2019) Trong khong gian Oxyz cho hai diém A(2; 2;1),B(?;§;§). Buong

phan giac trong cua tam giac OAB c¢6 phuong trinh 1a

x=0 x =4t x =14¢ x =2t
A qy=t B.{y=t C.qy=2t D.<y=14t
z=t z=—t z=-5¢ z=13¢
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Cau 67. (CHUYEN HA LONG NAM 2018-2019 LAN 02) Trong khong gian véi h¢ truc toa @6 Oxyz cho hai duong

x=4+t¢
, -5 -11 -5 . . .
thang d, 1y =—4—-1¢:d,: x2 p p =z . Puong thang d di qua A(S;—3;5) cat d;d, lan lugt
z=6+2t
0 B,C .Tinh ti s6 ﬁ
AC
A. 2. B. 3. C.l. D.l.
2 3

Cau 68. (THPT GANG THEP THAI NGUYEN NAM 2018-2019) Trong khong gian v&i hé truc toa d6 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 dudng thing A di qua M , cit (P), (Q) lan luot tai B,C sao cho tam gidc ABC can tai A
vanhan AM lam dudng trung tuyén.

x—1 _ y=2 _ z-3 B x—1 _ y=2 _ z-3 ‘

A. .

1 -1 -1 2 -1 1
c. x—1 _ y—2 _ z-3 b x—1 _ y—2 _ z-3 .

1 -1 1 -1 -1 1
Cau 69. (CHUYEN BAC GIANG NAM 2018-2019 LAN 02) Trong khong gian véi hé toa
d6 Oxyz cho tam giac ABC biet A(2;1;0), B(3;0;2),(C(4;3;—4) . Viet phuong trinh duong phan giac trong
gbc A.

x=2 x=2 x=2+t x=2+t
A {y=1+t¢ B.qy=1 C.q yv=1 D.s y=1

z=0 z=t z=0 z=t

A

Cau 70. (CHUYEN NGUYEN TAT THANH YEN BAI LAN 01 NAM 2018-2019) Trong khong gian v6i hé toa do
y _z-—

. +1
Oxyz , cho duong thang d :xT

. 2,métph§mg (P):x+y—2z+5=0 va A(1;—1;2).Puong

thing A cit d va (P) lan luot tai M va N saocho A la trung diém cuia doan thing MN . Mot vecto chi
phuong cua A la
A i=(4;5;-13). B.u=(2;3;2). C.u=(1;-1;2). D.i=(-3;5;1).

Cau 71. (THPT PHAN DINH PHUNG - HA TINH - LAN 1 - 2018) Trong khong gian v6i hé toa &6 Oxyz , cho hinh
vudng ABCD biét A(l; O;l), B(l; 0; —3) va diém D c6 hoanh d6 4m. Mit phang (ABCD) di qua gbc
toa d0 O. Khi d6 duong thang d 1a truc duong tron ngoai tiép hinh vuéng ABCD ¢6 phuong trinh

x=-1 x=1 x=-1 X=
A.d:sy=t . B.d:<y=t . C.d:qy=t . D.d:qy=1.
z=-1 z=-1 z=1 z=

Cau 72. (THPT NGHEN - HA TINH - LAN 1 - 2018) Trong khong gian véi hé toa @ Oxyz, cho hai dudng thing
x+l y-2 z+1 x+1l y-2 z+l

A 1 > 3 va A, 1 > 3 cét nhau va ciing nam trong mit phang (P) . Lap
phuong trinh duong phén giac d cua goc nhon tao boi A, A, va ndm trong mit phiang (P) .

x=-1 x=—1+t¢
A.d:yy=2 (teR). B.d:qy=2 (teR).

z=—1+¢ z=-1+2t
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x=-1+¢ x=-1+¢
C.d:yy=2-2t(teR). D.d:y=2+2t,(teR)
z=—-1-t z=-1

Cau 73. (QUANG XUONG - THANH HOA - LAN 1 - 2018) Trong khong gian toa d6 Oxyz , cho tam giac ABC
biét A4 (1; 0; —1) , B (2; 3; —1) , C (—2; I; 1) . Phuong trinh duong théng di qua tdm duong tron ngoai tiép cua
tam giac ABC va vudng goc v6i mit phing (ABC ) la:

x-3 y-1 z-5 x y-2 z

B.o=21 Z=2,
3 -1 5 3 1 5
x_

x-1 'y z+1
1

A.

C.

. D.
-2 2 3 -1 5
Cau 74. (SGD&DT BAC GIANG - LAN 1 - 2018) Trong khong gian Oxyz , cho tam giac nhon ABC c6 H(2;2;1)

8 48 ) .
, K(——;—;gj, O lan luot 1a hinh chiéu vuong goc cia 4, B, C tréncac canh BC, AC, AB . Buong

33
thang d qua A va vudng goc voi mit phang (ABC ) c6 phuong trinh la
NS R
A'd:x+4:y+1:z—l' B. d 3_ 3 3
1 -2 2 1 -2 2
4 17 19
e Y7o g x y-6 z-6
C.d:—2 2 -9 D.d:2=E2-22
1 -2 2 1 2 2

Cau 75. (CHUYEN VINH - LAN 2 - 2018) Trong khong gian Oxyz , cho tam giac ABC ¢6 A (2; 3; 3) , phuong trinh
x-3 y-3 z-2

dudng trung tuyén ké tir B 1a , phuong trinh duong phéan giac trong ctua goc C la

x=2 y-4 z-2
2 -1 -

A us =(21-1). B. u2 =(1;-1;0). C. us =(0;1;-1). D. ur =(1;2;1).

Dang 3. Mt s6 bai toan lién quan giira diém v6i duong thing

Dang 3.1 Bai toan lién quan diém (hinh chicu) thudc duong, khoang cach

. Puodng thing AB c6 mot véc-to chi phwong 1a

Cau 76. (Ma dé 104 BGD&DT NAM 2018) Trong khong gian Oxyz , diém ndo dudi day thudc duong thing d :
x=1-t
y=5+t ?
z=2+3t
A. N(1;5;2) B. O(-L13) C. M(L13) D. P(1;2;5)
Cau77. (MD 103 BGD&DT NAM 2017-2018) Trong khéng gian Oxyz, diém ndo dudi day thudc dudng thing
x+2 y-1 z+2
1 1 2
A. N(2;-1;2) B. O(-2;1;-2) C. M (-2;-21) D. P(1;1;2)

d
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x=2+3t
d:qy=—-1-4t

Cau78. (KTNL GIA BINH NAM 2018-2019) Trong khong gian 07 | duémg thing 2~ >

nao sau day?

M (2;-1;0) g M (8:9:10)

di qua diém

A _ M (5;5;5) o, M (3:-4:5)

C. .

Cau79. (PE THAM KHAO BGD&PT NAM 2018-2019) Trong khéng gian Oxyz, duong thing
x-1 y-2 z-3

d: 5 1 di qua diém nao dudi day?
A. Q(2-1;2) B. M (-1;-2;-3) C. P(1;2;3) D. N(-2;1;-2)
Cau 80. (CHUYEN HUNG VUONG GIA LAI NAM 2018-2019 LAN 01) Trong khong gian Oxyz , dudong thing
x=1+2¢
d:{y=3—t diquadiém nao dudi day?
z=1-t
A M(1;3;-1). B. M(-3;5;3). C. M (3;5:3). D. M(1;2;-3).

Cau 8l. (MD 104 BGD&DT NAM 2017) Trong khong gian véi hé toa dd Oxyz, cho hai diém A(l; -1 2),
-1 y-2 z-1

B(—1; 2;3) va duong thing a’:x1 "

. Tim diém M(a; b; c) thuoc d sao cho

MA® + MB* =28, biét ¢<0.
A M l; Z; _2 B. M(—l; —Z; —zj
6 6 3 6 6 3
C. M(-1; 0; -3) D. M(2; 3; 3)
Cau 82. (THPT HUNG VUONG BINH PHUGC NAM 2018-2019 LAN 01) Trong khong gian véi hé toa d6 Oxyz .
x=t
Duong thing d y=1-t diqua diém nao sau sau day?
z=2+t
A. K(L-11). B. E(1;1;2). C. H(1;2;0). D. F(0;1;2).
Cau 83. (CHUYEN KHTN NAM 2018-2019 LAN 01) Trong khong gian Oxyz, diém nao duéi day thudc duong
x—=1_ y+1 Z—Z?
-1 3
A. O(-2;1;-3). B. P(2;-1;3). C. M(-11;-2). D. N(;-1;2).

thang

Cau 84. (CHUYEN KHTN NAM 2018-2019 LAN 01) Trong khong gian Oxyz , goi d 13 dudng thang qua A(I;O; 2)
—1 _ )
XT - % =z 25 . Pidm nao dudi day thuoc d ?

A. P(2;-151). B. 0(0;-1;1). C. N(0;-1;2). D. M (-1;-1;1).

, ¢t va vudng goc voi dudng thing d,:
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Cau85. (DE 04 VTED NAM 2018-2019) Trong khong gian Oxyz, diém nao dudi day thuoc duong thing

x=1-t
d:iy=5+t ?
z=2+3t
A O(-1;1;3) B. P(1;2;5) C. N(1;52) D. M (1;1;3)
, 1 -2 3 ,
Cau 86. Trong khong gian Oxyz , dwong thing d : x;r _Y == Z+2 di qua didm nao du6i day?
A O(2;—1;-2). B. M(1;—2;-3). C. P(—1;2;-3). D. N(2;—1;-2).

Cau 87. (KTNL GV THPT LY THAI TO NAM 2018-2019) Trong khong gian véi hé truc toa 46 Oxyz , cho dudng

x-1_ y+2 z-3
4 5

A. C(-3;4;5). B. D(3;-4;-5). C. B(-1;2;-3). D. A(1;-2;3).

thing d : .Héi d di qua diém nao trong cac diém sau:

Cau 88. (SO GD&DT THANH HOA NAM 2018 - 2019) Trong khong gian Oxyz, cho diém A(3;-2;1). Puong
thang nao sau day di qua A ?
x=-3 y+2 z-1 B x=3 y+2 z+l1

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

x=1-t¢
Cau 89. Trong khong gian Oxyz , diém nao dudi day thudc duong thang d :3 y=5+¢ ?
z=2+3t
A. O(-11;3) B. P(1;2;5) C. N(1;5;2) D. M(1;1;3)

Cau 90. (CHUYEN NGUYEN TAT THANH YEN BAI LAN 01 NAM 2018-2019) Trong khéng gian voi hé toa do

. -1 +2 -3 .
Oxyz , cho duong thiang d c¢6 phuong trinh x3 =2 2 =z ik Diém nao sau day khong thudc duong
thiang d ?
A. P(7;2;1). B. O(-2;-4;7). C. N(4;0;—1). D. M(1;-2;3).
Cau91. (THCS-THPT NGUYEN KHUYEN NAM 2018-2019 LAN 01) Trong khong gian Oxyz , toa d hinh chiéu
vuéng goc ctia M (1;0;1) 1én dudng thing (A) :f - % - g la
11 2 4
A (2:4:6). B. (1;—;—) c. (0:0;0). D. (—;—;ﬁ)
2°3 7717
Cdu 92. (PEN I - THAY LE ANH TUAN - DE 3 - NAM 2019) Trong khong gian véi hé toa d6 Oxyz, cho diém
x=1-t¢
M (—4;0;0) va dudong thang A:<y=-2+3t. Goi H(a;b;c) 13 hinh chiéu cia M 1én A. Tinh a+b+c.
z=-2t
A.S. B. 1. C. -3. D. 7.
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Cau 93. (THPT YEN PHONG | BAC NINH NAM HOC 2018-2019 LAN 2) Trong khong gian Oxyz, tim toa d hinh
x=1+¢
chiéu H cua A(l;l;l) lén duong thing d:< y =1+¢.

z=t
A H(—;—;-). B. H(L1;1). C. H(0;0;-1). D. H(1;1;0).

Cau 94. (THPT QUANG TRUNG DONG DA HA NOI NAM 2018-2019) Trong khong gian v6i hé toa dd Oxyz , cho
x=6-4¢
diém A(1;1;1) va dudng thing (d):{ y=-2—¢ . Timtoa d¢ hinh chiéu A" cia A4 trén (d).
z=—1+2t
A. A'(2;3;1). B. A'(-2;3;1). C. A'(2;-3;1). D. 4'(2;-3;-1).

Cau 95. Trong khdng gian Oxyz , cho hinh thang can ABCD c6 dayla AB va CD.Biét A(3;1;-2), B(-1;3;2)
, C(—653;6) va D(a;b;c) véi a,b,ceR.Gidtriclia a+b+c bing
A, =3. B. 1. C. 3. D. —1.

Cau 96. (THPT CHUYEN DAI HOC VINH NAM 2018-2019 LAN 01) Trong khong gian Oxyz , cho duong thing
x+1 y z-2

2 1 -l
d sao cho dién tich tam giac 4BC bang zﬁ . Gid tri ctia tong m +n+ p bang

A. -1 B. 2 C.3 D. -5

va hai diém A(-1;3;1); B(0;2;-1). Goi C(m;n; p) 1a diém thudc dudng thing

~ g A . +1 +3 +2
Cau 97. (CHUYEN HA TINH - LAN 1 - 2018) Trong khong gian Oxyz , cho duong thang d : xl = y2 =z 5

va diém A4 (3; 2; 0) . Diém ddi ximg cta diém A qua duong thing d co toa do la

A. (-10;4). B. (7;1;-1). C. (2:,-2). D. (0;2;-5).
Cau 98. (SO GD&DT BINH PHUOGC NAM 2018-2019 LAN 01) Trong khong gian Oxyz , khoang cach tir diém
x=t
M(Z;—4;—l) t61 duong thing A:<{y=2—1¢ bing
z=3+2t
A 14 B. \/6 c. 2414 D. 246

Cau 99. (HOC MAINAM 2018-2019-LAN 02) Trong khong gian véi hé truc toa d6 Oxyz , Goi M (a; b; ¢) thude

. -1 z+2 e .
duong thang A:%: yT =z 3 Biét diem M co6 tung d6 am va cach mat phang (Oyz) mot khoang
bing 2. Xac dinh giatri T =a+b+c.
A.T=-1. B. T=11. C.T=-13. D.T=1.

Dang 3.2 Bai toan cyc tri

Cau 100. (Ma dé 101 - BGD - 2019) Trong khong gian Oxyz , cho diém A(0;4;—3). Xét duong thang d thay déi,

song song v6i truc Oz va cach truc Oz mot khoang bang 3 . Khi khoang cach tir 4 dén d nho nhat, d
di qua diém nao dudi day?
A. 0(0;5-3). B. P(-3;0;-3). C. M (0;-3;-5). D. N(0;3;-5).
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Cau 101. (Mi 103 - BGD - 2019) Trong khong gian Oxyz, cho diém A (0;3;—2). Xét duong thing d thay doi song

song v6i Oz va cach Oz mot khoang bang 2. Khi khoang cach tir 4 dén d nho nhét. d di qua diém nao
dudi day?
A. 0(0;2;-5). B.M(0;4-2).  C P(-20;-2).  D.N(0;—2-5).

Cau 102. (M 102 - BGD - 2019) Trong khéng gian Oxyz , cho diém A(0;4;— 3). Xét dudng thing d thay ddi, song

song voi truc Oz va cach truc Oz mot khoang bang 3. Khi khoang cach tir 4 dén d 16n nhét, d di qua
diém nao dudi day?

A. N(0;3;-5). B. M (0;-3;-5). C. P(-3;0;-3). D. 0(0;11;-3).

Cau 103. (Ma dé 104 - BGD - 2019) Trong khong gian Oxyz, cho diém A4(0;3;—2). Xét duong thang d thay dbi,

song song véi truc Oz va cach truc Oz mot khoang bang 2. Khi khoang cach tir 4 dén d 16n nhat, d di
qua di€m nao dudi day?

A M(0;8-5). B. N(0;2;-5). C. P(0;-2;-5). D. O(-2;0;-3).
Cau 104. (THPT - YEN DINH THANH HOA 2018 2019- LAN 2) Trong khéng gian Oxyz , cho dudng thang d c6
x=1-t¢
phuong trinh § ¥ =2+ va ba diém 4(6;0;0),B(0;3;0),C(0;0;4). Goi M (a;b;c) 1a diém thuoc d
z=—1
sao0 cho biéu thitc P = MA* + 2MB* +3MC? dat gia tri nho nhat, khi d6 a +b + ¢ bang
A. 3. B. 4. C. 1. D. 2.

Cau 105. (LE QUY PON - QUANG TRI - LAN 1 - 2018) Trong khong gian Oxyz, cho 2 diém A4(3;-2;3),
x-1_ y-2 z-3

B (1; 0;5) va duong thang d : . Tim toa d6 diém M trén duong thing d dé

2
MA* + MB* dat gia tri nho nhét.
A M(1;2;3). B. M (2;0;5). C. M (3;-2;7). D. M (3;0;4).
; . , -1
Cau 106. (THPT CHU VAN AN - HA NOI - 2018) Trong khéng gian Oxyz , cho duong thing A % = yT :% va

hai diém A4 (1; 2; —5) , B (—1; 0; 2) .Biétdiém M thudc A sao cho biéu thirc |MA — MB| dat gia tri 16n nhat

T, -Khidé,T bing bao nhiu?
AT, =-57. B.T.  =3. C.T.=2J6-3. D.T_=3J6.
Cau 107. (THPT NGUYEN HUE - TT HUE - 2018) Trong khong gian voi hé toa d6 Oxyz, cho dudng thing
x=—-1+2¢
(d):qy=1-t  vahaidiém A(1;50), B(3;3;6). Goi M (a;b;c) la diém trén (d) sao cho chu vi
z=2t
tam giac MAB dat gi4 tri nho nhéat. Tinh P=a+b+c.
A P=1. B. P=-3. C. P=3. D. P=-1.
Cau 108. (TT DIEU HIEN - CAN THO - 2018) Trong khong gian véi hé toa d6 Oxyz, cho duong thing
-2 +1 : L, 41
d:x 1 :yng va hai diém 4(2;0;3), B(2;-2;-3). Bitdiém M (x,;¥,:7,) thudc d thoa man
MA" + MB* nho nhat. Tim x, .
A x,=1. B. x, =3. C.x,=0. D. x,=2.
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Cau 109. (CHUYEN HA TINH - LAN 1 - 2018) Trong khong gian Oxyz, cho ba diém A(—1;0;1), B(3;2;1),
C(5;3;7). Goi M (a;b;c) la diém thoa man MA=MB va MB+MC dat gia tri nho nhat. Tinh

P=a+b+c
A. P=4. B. P=0. C. P=2.

Dang 4. Mt s6 bai toan lién quan giira dwong thing vé6i mit phing
Dang 4.1 Bai toan lién quan khoang cach, goc

D. P=5.

Cau 110. (DE THAM KHAO BGD&DT NAM 2017) Trong khong gian v6i hé toa dd Oxyz, cho mit phing

, -1 +2 z-1
(P):Zx—Zy—ZJrl:OVz‘ichrérngthélngA:x2 =y1 == .Tinhkhoéngcéchdgiﬁ’aAVé(P).

A d=2 B.a’zé C.d=g D.d=—
3 3 3

Cau 111. (THPT CHUYEN SON LA NAM 2018-2019 LAN 01) Trong khong gian Oxyz , khoang cach giira duong

-1 , .
al 4 izvém{itphéng (P):x+y+z+2:O bang:

thang d :T =1
A. 243, B V3 o 3 D. /3.
3 3
Cau 112. (THPT LE QUY BDON DA NANG NAM 2018-2019) Trong khong gian véi hé toa @6 Oxyz , khoang cach
x=2+t
gitta duong thing A:yy =5+4¢ (t € ]R) va mit phing (P) :2x—y+2z=0 bing
z=2+t
B.0. C. 2. D. 3.

Al
Cau 113. (CHUYEN BAC GIANG NAM 2018-2019 LAN 02) Trong khong gian véi hé toa d6 Oxyz cho dudng thing

x=1-t
d :{y=2+2t vamit phang (P): x— y+3 = 0. Tinh s6 do goc giita duong thang d va mit phing (P).

z=3+¢
A. 60° B. 30° C. 120° D. 45°
Cau 114. (DE 15 LOVE BOOK NAM 2018-2019) Trong khong gian véi hé toa do Oxyz, cho mit phing

x+1 -1 .
=X-Z" Goi d, ' la hinh chi¢u vuong goc cua d,

(P):4x=Ty+z+25=0 vadudngthing d, : =5 .

1én mit phing (P) Duong thing d, nam trén (P) tao v6i d,,d,"' cac goc bang nhau, d, c¢6 vecto chi
— +2b
phuong u, (a;b;c). Tinh & )

c
a+2b=0. C'a+2b=1 b a+2b=1.

c 3 o

A Gr26 2 .

c 3 c

Cau 115. (TT HOANG HOA THAM - 2018-2019) Trong khong gian véi hé toa d6 Oxyz, cho hai diém
A(3;l;7),B(5;5;l) va mit phing (P):Zx—y—z+4=0. Piém M thudc (P) sao cho

MA=MB = x/§ . Biét M c6 hoanh d6 nguyén, ta c6 OM bing

A 242 B. 24/3. C. 32. D. 4.

19
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Cau 116. (CHUYEN PHAN BOI CHAU NGHE AN NAM 2018-2019 LAN 02) Trong khong gian véi hé toa d6 Oxyz

x=t
, cho hai duong thang d, : x2—l = y_22 = Z+11

, d,:{y=0 .Mitphing (P) qua d, tao v6i d, mot goc
z=-1

45° va nhan vecto 7i = (l;b;c) lam mot vecto phap tuyén. Xac dinh tich bc.

A. —4 hoic 0. B. 4 hoidc 0. C. 4. D. 4.
Cau 117. (CHUYEN PHAN BOI CHAU NAM 2018-2019) Trong khong gian véi hé toa do Oxyz, cho hai duong
x=t
. -1 -2 +1 .
thang d, : x2 = y_ = Z_ va d,:{y=0 .Matphang (P) qua d, tao vdi d, mot goc 45° va nhan

z=—1
vécto 7 (l ;b c) 1am mot vécto phéap tuyén. Xac dinh tich bc.
A. —4 hoiac 0 B. 4 hoac 0 C. 4 D. 4
Cau 118. (CHUYEN PHAN BOI CHAU NGHE AN LAN 1 NAM 2018-2019) rong khong gian Oxyz , cho hai dudng

x=t1
x-1_ y-2 z+1

-2 -1

thang d, : vad,:qy=0 .Mat phing (P) qua d,, tao voi d, mot goc 45° va

z=-t
nhén vecto ﬁ(l;b; c) lam mét vec to phap tuyén. Xéc dinh tich b.c .

A. 4. B. 4. , C. 4 hoac 0. D. —4 hodc 0.
Dang 4.2 Bai toan phuong trinh mét phang, giao tuyén 2 mat phang

Cau 119. (Mi dé 102 BGD&DT NAM 2018) Trong khong gian Oxyz , mat phang di qua diém A(l; 2; —2) va vudng
x+1 y-2 z+3
==
A 2x+y+3z+2=0. B.x+2y+3z+1=0.
C.2x+y+3z-2=0. D.3x+2y+z-5=0.

goc voi duong thiang A c6 phuong trinh 1a

Cau 120. (MA PE 123 BGD&DT NAM 2017) Trong khéng gian véi hé¢ toa o Oxyz cho diém M (3;-1;1). Phuong
trinh nao dudi ddy la phwong trinh mit phing di qua diém M va vudng goéc voi dudng thing
x-1 y+2 z-3
3 2 1
A. 3x+2y+z-8=0 B.3x-2y+z+12=0
C.3x-2y+z-12=0 D. x-2y+3z+3=0
Cau 121. (BE MINH HQA GBD&DT NAM 2017) Trong khong gian voi hé toa do Oxyz , cho dudng théng A ¢o

A ?

phuong trinh:

X — 10 y - 2 z+ 2 ’ - 2 N e 1 e 2 ’
. = . = . Xet mit phang (P):10x+2y+mz+11=0, m la tham so thuc. Tim tat ca cac

gia tri cua m dé mit phing (P) vuodng goc voi duong thang A .

A m=2 B. m=-52 C. m=52 D. m=-2

Cau 122. (THPT HUNG VUONG BINH PHUOC NAM 2018-2019 LAN 01) Trong khéng gian véi hé truc toa do
Oxyz , phuong trinh nao dudi day la phuong trinh mat
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phing di qua M(l;—l;Z) va vudng goc voi duong thang A :xT-i-l_y_—l2 = g

A 2x-y+3z+49=0. B.2x+y+3z-9=0. C. 2x-y+32z-9=0. D. 2x—y+3z-6.
Cau 123. (THPT YEN KHANH - NINH BINH - 2018 - 2019) Trong khong gian Oxyz cho duong thing
x=1 y-2 z-
2 -1
A n=(1;2;3). B. n=(2;-1;2). C. n=(L4]1). D. n=(2;1;2).

d

3 . ) .
. Mat phang (P) vuodng goc vai d c6 mot vecto phap tuyén la:

Cau 124. (THCS - THPT NGUYEN KHUYEN NAM 2018-2019 LAN 01) Trong khong gian Oxyz , phuong trinh mat

phang di qua gdc toa do va vudng goc véi duong thang (d): % = n = n la

A x+y+z+1=0. B.x—y—z=1. C.x+y+z=1. D. x+y+z=0.

Céu 125. (THCS - THPT NGUYEN KHUYEN NAM 2018-2019 LAN 01) Trong khong gian Oxyz , mat phing di qua
x=2 y-1 z-
—1
A x—y+z+1=0. B.3x—y+2z+1=0. C. x+y+z-1=0. D.3x+y—-2z-1=0.

3
c6 phuong trinh la:

diém A(O;I;O) va chira dudng thang (A):

Céau 126. (CHUYEN HUNG YEN NAM 2018-2019 LAN 03) Trong khong gian Oxyz, cho dudng thing
x=1_ y-2 z+2

d: " 5 . Mit phang nao sau day vudng goc véi duong thang d .
A (T):x+y+2z+1=0. B. (P):x—2y+z+1=0.
C. (Q):x—2y—z+1=0. D. (R):x+y+z+1=0.

Cau 127. (CHUYEN BAC GIANG NAM 2018-2019 LAN 02) Trong khong gian v&i hé toa d6 Oxyz viét phuong trinh
duong thing giao tuyén cia hai mit phing (Ot)zx+3y—z+1: 0, (B) 2x—y+z-7=0.

x+2:l:z+3 BX_Z:Z:Z_?’

2 -3 -7 2 3 -7
X _y=3 2710y x=2 vy 273
-2 3 7 -2 3 7

Cau 128. Puong thang A 1a giao tuyén ciia 2 mit phang: x+z—5=0 va x—2y—z+3 =0 thi c6 phuong trinh 13
x+2 y+l z
I T e T |
x—2:y—1:z—3 D x—2:y—1:z—3
1 1 -1 1 2 -1

Cau 129. (CHUYEN KHTN LAN 2 NAM 2018-2019) Trong khong gian v6i hé toa do Oxyz , goi (a) 1a mit phang

x+2 y+1 z

C.

-2 -3 .
xl :yng va vudng goc véi mat phang (,B):x+y—2z+1:O.H6igiao
tuyén ctia (a) va ( p ) di qua diém nao?

A. (0;1;3). B. (2;3;3). C. (5:6;8) D. (1,-2;0)

chira duong thiang (d):

Cau 130. (CHUYEN NGUYEN TRAI HAI DUONG NAM 2018-2019 LAN 01) Puong thang A 1a giao cua hai mit
phing x+z-5=0 va x—2y—2z+3=0 thico phuong trinh la
x+2 y+l1  z x+2 y+l1 z

1 3 -1 | 2 -1
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C. x—2:y—1:z—3‘ D. x—2:y—1:z—3‘
1 1 -1 1 2 -1

Cau 131. (BE THI CONG BANG KHTN LAN 02 NAM 2018-2019) Trong khong gian Oxyz cho diém A( 0;—3;1)

+1 -1 -3 . :
ALY A . Phuong trinh mat phang di qua 4 va vudng goc vai duong thang

va duong thing d:

d la:
A 3x-2y+z+5=0. B.3x-2y+z-7=0.
C.3x-2y+z-10=0. D.3x-2y+z-5=0.

Cau 132. (HOC MAI NAM 2018-2019-LAN 02) Trong khong gian véi hé toa do6 Oxyz, cho dudng thing

+1 -2 . :

A:x—lzyT:% va mat phang (P):x—y+z—3=0.Phu’orngtrinhmétphéng (0() diqua O, song
song véi A va vudng goc voi mit phing (P) la
A x+2y+z=0. B. x-2y+z=0. C.x+2y+z-4=0. D.x-2y+z+4=0.
Dang 4.3 Bai toan giao diém (hinh chiéu, d6i xing) ctia dudng thing véi mat phing

Cau 133. (DE THI THU VTED 03 NAM HQC 2018 - 2019) Trong khong gian voi hé toa do Oxyz, cho duong thing

d :XTH:%: 2_15 va mit phing (P) :3x—3y+2z+6=0. Ménh dé nao dudi day ding?
A. d cat va khong vudng goc voi (P) B. d vudng goc voi (P)

C. d song song v6i (P) D. d nam trong (P)

Cau 134. (HOC MAI NAM 2018-2019-LAN 02) Trong khong gian véi hé toa do6 Oxyz, cho dudng thing

A:i2=yT_2:Z+l va mit phing (P):11x+my+nz—l6:0. Biét AC(P), tinh gia tri cia
T'=m+n.
A.T=2. B.T=-2. C.T=14. D. T=-14.

Cau 135. (DE HOC SINH GIOI TINH BAC NINH NAM 2018-2019) Trong khong gian véi hé toa dd Oxyz , cho

duodng thing A :ﬁ =2 41
-3 1 2
Toa do diém M la

A. M(2;0;-1). B. M (5-1-3). C. M (10;1). D. M (-111).

. Goi M 1a giao diém ciia A v6i mit phing (P) Xx+2y-3z+2=0.

Céu 136. (THCS - THPT NGUYEN KHUYEN NAM 2018-2019 LAN 01) Trong khong gian Oxyz , toa do hinh chiéu
vudng goc cua diém A(3; 2;—1) 1én mit phing (a) x+y+z=0 la:
A. (—2;1;1). B. (é,z,—zj C. (1;1;—2). D. (l,l,lj
3’37 3 2°4°4
Céu 137. (THCS - THPT NGUYEN KHUYEN NAM 2018-2019 LAN 01) Trong khong gian v&i hé truc toa d6 Oxyz
, hinh chiéu cua diém M (—1; 0;3) theo phuong vécto v= (1; -2; 1) trén mét phang (P) x—y+z+2=0

co toa do la

A (2;-2;-2). B. (—1;0;1). C. (-2;2;2). D. (1,0;-1).
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Cau 138. (CHUYEN HUNG VUONG GIA LAI NAM 2018-2019 LAN 01) Trong khong gian Oxyz , giao diém cua

x-12 _y-9 z-1

mit phang (P):3x+5y—z—-2=0 va dudng thang A: 1a diém M(xo;yo;zo).

4 3
Gi4 tri tong X, + Y, 2, bang
A. 1. B.2. C.5. D. -2.
x=-t
Cau 139. Trong khong gian véi hé toa d6 Oxyz, cho 3 diém A4(1;0;0), B(0;2;0), C(0;0;3) va d:{y=2+¢t.Goi
z=3+t

M (a;b;¢) 1a toa do giao diém cua d va mit phing (ABC) .Téng S=a+b+cla:

A.-7. B. 11. C.5. D. 6.
Cau 140. (DE THAM KHAO BGD&DT NAM 2017) Trong khong gian v6i hé toa dd Oxyz, cho mit phing

(P):6x—2y+z—-35=0 vadiém A(-1;3;6). Goi A' la diém ddi xtmg voi A qua (P),tinh O4'.

A OA4=5/3 B. 04' =+/46 C. 04'=4/186 D. 04' =326 q
Cau 141. (bE THAM KHAO BGD&DT NAM 2017) Trong khong gian véi hé toa do Oxyz, cho duong thiang
x=1_y+5 z-3

d: 2 " 1 . Phuong trinh nao dudi day la phuong trinh hinh chiéu vudng goc cua d trén mat
phing x+3=07?

x=-3 x=-3 x=-3 x=-3
A Jy=-5+2t B.{y=-6-t C.qy=-5-¢ D.{y=-5+t

z=3-t z=T+4t z=-3+4t z=3+4t

Cau 142. (DE THAM KHAO BGD&DT NAM 2018-2019) Trong khong gian Oxyz, cho mit phang

, 1 z-2 .
(P):x+y+z—3=0 va duong thang d:%=%=z " . Hinh chiéu vudng géc ciia d trén (P) co
phuong trinh 1a
N x—lzy—lzz—l B. x—lzy—4:z+5
1 4 -5 1 1 1
. x+1:y+1:z+l D x—lzy—lzz—l
-1 —4 5 3 -2 -1

Cau 143. Trong khéng gian Oxyz , cho mit phiang (a) :2x+y+z-3=0 va duong thing

x+4 y-3 z-2
C 3 -6 1

d . Viét phuong trinh duong thang d' d6i xtmg véi dudng thiang d qua

mit phing (a)
x y+5 z—4 x y—5 z+4

== = . B —=—F= :
11 —-17 =2 1 —-17 =2
1_)}—5_2—4 D i_y—5_2—4
11 =17 =2 11 =17 2

Ciu 144. (KTNL GV THUAN THANH 2 BAC NINH NAM 2018-2019) Trong khong gian voi hé toa d0 Oxyz , xac
dinh toa d6 diém M 1a hinh chiéu vudng goc cua diém M (2; 3; 1) 1én mit phing (a) x—=2y+z=0.
5

A M'(2;§;3j. B. M'(1;35). C. M'(E;Z;%) D. M'(31,2).
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Cau 145. (CHUYEN LE HONG PHONG NAM BINH LAN 1 NAM 2018-2019) Trong khong gian Oxyz , diém M’

d6i xtng véi diém M(l; 2;4) qua mit phang (0!) :2x+y+2z-3=0 cotoadod la
A. (=3;0;0). B. (-11;2). C. (-;-2;-4). D. (21;2).

Céu 146. (KSCL THPT NGUYEN KHUYEN LAN 05 NAM 2018-2019) Trong khong gian Oxyz, cho diém
A(l;2;—1),du?(‘)rng thang d : x2—1 = y:—l = 272 va mat ph?mg(P):x+y+22+1 =0.Piém B thudc
mit phing (P) thoa man dudng thing 4B vudng goc va cit duong thingd . Toa do diém B 1a

A. (6;-7;0) B. (3;-2;-1) C. (-3;8;-3) D. (0;3;-2)
Cau 147. (DE THAM KHAO BGD&DT NAM 2018-2019) Trong khong gian Oxyz, cho mit phing
y+1 z-2
2 -1

. X .
(P):x+y+z—3 =0 va duong thang d :T = . Hinh chiéu vudng goc ciia d trén (P) co

phuong trinh la
x+1 y+1 z+1 B x—=1 y-1 z-1

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

Cau 148. (PEN I - THAY LE ANH TUAN - DE 3 - NAM 2019) Trong khong gian toa 36 Oxyz cho duong thing

- 2 1 . .
- 3:y+ _ET , mat phang (P):x+y+z+2=0.Goi M la giao diém ciad va (P).Goi A

2 1 -1
1a dudng thang nam trong (P) vudng géc v6i d va cach M mot khoang /42 . Phuong trinh dudng thing
A la
A x-=5 _ y+2 _ z+4 B x—1 _ yv+1 _ z+1 ‘
2 -3 1 -2 -3 1
- +4 +
C. x23:y . _ 25 b pap an khac.

Céu 149. (TOAN HOC TUOI TRE NAM 2018 - 2019 LAN 01) Trong khong gian v&i hé toa do Oxyz, cho dudng
x+3 y—-1 z+4
: ==
Phuong trinh mét phéing (P) cach déu hai duong thang d, va d, c6 dang ax+by+cz+11=0. Gia tri
a+2b+3c bang

thing d, c6 vécto chi phuong u= (l; 0;—2) va di qua diém M(l;—3;2) , d,

A —42. B. —32. C.11. D. 20.
Cau 150. (TOAN HOC TUOI TRE NAM 2018 - 2019 LAN 01) Trong khong gian véi hé truc toa 6 Oxyz , cho duong
+1 y z-2

va x+y—2z+8=0, diém

thing d va mat phing (P) lan luot c6 phwong trinh XT = T

A(Z; — 1;3) . Phuong trinh dudng thang A cit d va (P) lan lugt tai M va N sao cho A 1a trung diém cua
doan thing MN la:
x+1:y—|—5:z—5 B. x—2:y+1:z—3

3 4 2 6 1 2
x—5:y—3:z—5 D. x—5:y—3:Z—5

6 1 2 3 4 2
Céau 151. (CHUYEN PHAN BOI CHAU NGHE AN NAM 2018-2019 LAN 02) Trong khong gian véi hé toa d6 Oxyz
x-1 y-2 z+1

==
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chiéu ctia d theo phuong Ox 1én (P) ,d' nhan U = (a;b; 2019) 12 mot vecto chi phuong. Xéc dinh tong

(a +b).
A. 2019. B. =2019. C. 2018. D. -2020.

Cau 152. (THPT DPONG SON THANH HOA NAM 2018-2019 LAN 02) Trong khong gian v&i hé toa do Oxyz, cho
mit phing (P): x+y+z-3=0 va duong thing d :%=y7+1 = 2_12 . Hinh chiéu cta d trén (P) co
phuong trinh 1 dudng thiang d' . Trong cac diém sau diém nao thudc duong thing d':
A. M(2;5;-4). B. P(1;3;-1). C. N(1;-1;3). D. 0(2;7;-6).

Cau 153. (THPT LE QUY DON DA NANG NAM 2018-2019) Trong khong gian Oxyz, duong thing
x=t
d:{y=-1+2t,t R, cat mit phing (P):x+y+z—3:0 tai diém 7. Goi A la duong thing nim
z=2—t
trong mit phing (P) sao cho A L d va khoang cach tir diém / dén duong thing A béng \/E . Tim toa
do hinh chiéu M (a;b;c¢) (véi a+b>c)chadiém I trén dudng thing A.
A. M(2;5;-4). B. M (6;-3;0). C. M(52;-4). D. M (-3;6;0).
Cau 154. (DE 01 DE PHAT TRIEN DE THAM KHAO BGD&DT NAM 2018-2019) Trong khong gian Oxyz , cho
mit phang (05) :X+y—2z+6=0 va duong thing

—1 4 .
d :XT:% :g. Hinh chiéu vudng goc cua d trén (a) c6 phuong trinh la
A x+1:y+4:z—1. B.Ezy——f_szz_l.

2 3 5 2 3 5
C.x+5:Z:Z_1. D.fzy—Szz—l

2 3 5 2 3 5

Cau 155. (KTNL GV BAC GIANG NAM 2018-2019) Trong khong gian véi hé toa d6 Oxyz, cho mit phing

x+2 y-4 z+1

(P) :X+y—z—1=0 vadudng thing d : . Viét phuong trinh duong thing d' 14 hinh

-2
chiéu vuéng goc cua d trén (P)
A. d':x+2:l:z—+l. B. d,:x—2:l:z_—1'
7 -5 2 7 -5 2
C.d':x+2:Z:Z+l D d,'x—22122—1'

7 5 27 5 2

Cau 156. (CHUYEN PHAN BOI CHAU NAM 2018-2019) Trong khong gian voi hé toa dd Oxyz, cho duong thing
d:x—l _ y=2 _ z+1

va mit phang (P):x+ y+z—3=0.Dudng thing d"' 1 hinh chiéu cta d theo

2 1
phuong Ox 1én (P); d' nhéan ii(a;b;2019) lam mot vécto chi phuong. Xac dinh téng a+b .
A. 2019 B. —2019 C. 2018 D. —2020

Dang 4.4 Bai toan cuc tri

Céu 157. (THPT AN LAO HAI PHONG NAM 2018-2019 LAN 02) Trong khong gian v&i hé toa do Oxyz, cho 3 diém
A(1;2;3),B(0;1;1),C(1;0;—2) va mat phang (P):x+y+z+2=0.Goi M la diém thudc mét phing (P)
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sao cho gia tri cia biéu thuc T=MA* +2MB* +3MC? nho nhit. Tinh khoang cach tir M dén mit phing
(Q) 2x—y—-2z+3=0?

2 121 91
A. i B. — C. 24 D. —
54 54
Cau 158. (THCS - THPT NGUYEN KHUYEN NAM 2018-2019 LAN 01) Trong khong gian Oxyz , cho dudng thing
A :% = % :% va mit phang (P) :x+2y—-2z=0.Goi (Q) 1a mat phing chira A sao cho goc giira hai
mit phing (P) va (Q) 1a nho nhat. Phuong trinh mit phang ( Q) la
A x=2y+z=0. B. x+22y+10z=0. C. x-2y—-z=0. D. x+10y—-22z=0.

Cau 159. (THPT CAM GIANG 2 NAM 2018-2019) Trong khong gian Oxyz , cho ba diém A(-10;-5:8) B (2L-1)

C(2.3.0)va mit phing (P)'x+2y 22-9=0 . Xét M 1a diém thay ddi trén (P) sao cho

MA2 +2MB’ +3MC”? dat gi4 tri nh6 nhat. Tinh MA® +2MB* +3MC".
A. 54 B. 282 C. 256 D. 328

Céu 160. (TRUONG THPT HOANG HOA THAM HUNG YEN NAM 2018-2019) Trong khong gian v&i hé toa do
Oxyz , cho trdién ABCD c¢6 A(-1;1;6), B(-3;—2;—4), C(1;2;—-1), D(2;—2;0).Diém M (a;b;c)
thudc duong thang CD sao cho tam giac ABM c¢6 chu vi nhé nhit. Tinh a+b+c.

A. 1. B. 2. C. 3. D. 0.
Cau 161. (TT HOANG HOA THAM - 2018-2019) Trong khong gian véi hé toa dd Oxyz cho t dién ABCD cé

A(-L1;6), B(-3;-2;-4), C(1;2;-1), D(2;-2;0).Diém M (a;b;c) thude dudng thing CD sao cho
tam giac ABM c¢6 chu vi nho nhét. Tinh a+b +c.
Al B. 2. C. 3. D. 0.

Cau 162. Trong khong gian Oxyz cho mit phing (P):x+y+z—3:0 va ba diém A(3;l;l), B(7;3;9) va
C(2;2;2). DPiém M(a;b;c) trén (P) sao cho ‘muﬁwm‘ dat gi4 tri nhé nhit. Tinh

2a—-10b+c.
NS 0 20 o 0 8.
9 9 9 9

Cau 163. Trong khong gian Oxyz , cho diém A(l;l; 2) va mit phang (P) :(m —1)x+y +mz—1=0,v6i m 1a tham
s0. Biét khoang cach tir diém A4 dén mit phang (P ) 16n nhat. Khang dinh dtng trong bon khang dinh duéi
day la
A. 2<m<6. B.m>6. C.2<m<2. D. -6<m<2.

Céu 164. (THPT QUANG TRUNG DONG DA HA NOI NAM 2018-2019) Trong khong gian v6i hé toa @6 Oxyz , cho
hai diém A(1;1;1), B(2;0;1) va mit phang (P):x+ y+2z+2 = 0. Viét phuong trinh chinh tic cta duong
thang d di qua A, song song v&i mit phang (P) sao cho khoang cach tir B dén d 16n nhat.

A.d:x_lzy_lzz_l. B.d:£:Z:Z+2.
3 1 -2 2 2 =2
C.d:x_zzy—_zzi. D.d:x_lzy_lzz_l.
1 1 -1 3 -1 -1
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Cau 165. (THPT LE QUY BON DA NANG NAM 2018-2019) Trong khong gian Oxyz, cho 3 diém A(-8;1;1),

B(2;1;3) vaC(6;4;0) . Mot diém M di dong trong khong gian sao cho MAMC = MA.MB +34. Cho biét
|MA— MB| dat gia trj 16n nhat khi diém M tring voi diém M (X,; ¥y3 ) . Tinh tich s6 X,1,2,.
A. 16. B. 18. C. 14. D. 12.

Cau 166. (DE 01 BE PHAT TRIEN DE THAM KHAO BGD&DT NAM 2018-2019) Trong khong gian v6i hé toa do
Ozyz , cho tam giac ABC' véi A<2;1;3>, B(l;—1;2>, C<3;—6;0), D(2;— 2;— 1>.Biém M(x;y;z)

thuoc mit phing (P):x—y+z+2 =0

sao cho S = MA®> + MB® + MC? 4+ MD” dat gi4 tri nho nhét. Tinh gia tri cta biéu thuc

P=z" 4y + 2.

A.P=6. B. P=2. C. P=0. D. P=-2.
Cau 167. (KTNL GV THPT LY THAI TO NAM 2018-2019) Trong khong gian véi hé toa 6 Oxyz , cho dudng thing
:%: y__—;l = 2IZ . Goi (P) la mat phang chira duong thing d va tao v6i mat phing
(Q) :2x—y—2z-2=0 mdt goc co s6 do nho nhét. Piém A(1;2;3) cach mit phing (P) mot khoang
bang:
A N3, B.%. c.71—\/11—1. D.#.

Cau 168. (CHUYEN BAC GIANG NAM 2018-2019 LAN 02) Trong khong gian véi hé toa &6 Oxyz , cho hai diém
A(l; 2; —3) , B(—2; —2;1) va mit phing (OL): 2x+2y—-z+9=0.Goi M la diém thay ddi trén mat
phing (OL) sao cho M ludn nhin doan AB dudi mdt goc vudng. Xac dinh phuong trinh duong thing MB
khi MB dat gia tri 16n nhat.

x=-2—t x=-2+2t x=-2+t x=-2+t
A sy=-2+2¢ B.{y=-2-t C.q y=-2 D.<y=-2-t
z=1+2t z=1+2¢ z=1+2¢ z=1

Cau169.  (CHUYEN NGUYEN TAT THANH YEN BAI LAN 01 NAM 2018-2019) Viét phuong trinh duong
thing a diqua M (4; —2; 1), song song v6i mit phing (¢r): 3x —4y +z—12=0 vacach A(-2;5;0)

mdt khoang 16n nhat.

x=4—t x=4+t x=1+4¢t x=4+t
A Sy=-2+t. B.{y=-2-t. C.qy=1-2¢. D.<y=-2+¢t.
z=1+t z=—1+t z=—1+t z=1+t

Cau 170. (CHUYEN NGUYEN TRAI HAI DUONG NAM 2018-2019 LAN 01) Pudng thing A di qua diém
M (3; L 1) , ndm trong mit phing
x=1
(a) :X+y—z—3=0 vatao v6i duong thing d :{ y =4+3¢ mot géc nho nhét thi phwong trinh cia A
z=-3-2t

la
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x=1 x=8+5¢ x=1+2¢ x=1+5¢
A y=—t. B.{y=-3-4¢". C.qy=1-¢t" . D.qy=1-4¢.
z=2t z=2+t z=3-2¢ z=34+2¢

Cau 171. (CHUYEN NGUYEN TRAI HAI DUONG NAM 20182019 LAN 01) Trong khong gian Oxyz cho
A(4;—2;6), B(2;4;2),M e(a):x+2y—3z—7 =0 sao cho MA.MB nhé nht. Toa d6 cia M bing

A (g;ﬁ;i) B. (43:1). C. (134). D. (3—7;_—56;§j.
31313 373 03

Cau 172. (CHUYEN THAI BINH NAM 2018-2019 LAN 03) Trong khéng gian Oxyz , cho diém A(1;1;1) va mit
phang (P):x+2y=0.Goi A la duong thang di qua 4, song song v6i (P) va cach diém B(—l;O;Z)
mdt khoang ngin nhat. Hoi A nhén vecto nao dudi day 1a vecto chi phuwong ?

A. Zt=(6;3;—5). B. Zt=(6;—3;5). C. ;t=(6;3;5). D. ;t=(6;—3;—5).

Cau 173. Trong khong gian v6i hé toa do Oxyz,cho hai diém A(1;0;2),B(3;1;—1).vA mit phing

(P):x+y+z—-1=0. GoiM(a;b;c)e(P) sao cho ‘3@ - ZVB‘ dat gia tri nho nhit. Tinh

S =9a+3b+6c.
A. 4. B. 3. C. 2. D. 1.

Céau 174. (THPT NAM 2018-2019 LAN 04) Trong khong gian v6i hé toa 40 Oxyz cho diém A4(2;—1;-2) va duong
: -1 y-1 z-1
thang (d ) c6 phuong trinh xl 4 " =z

duong thing (d ) va khoang cach tir d t6i mat phing (P ) 1a 16n nhat. Khi d6 mit phing (P) vuong goc

. Goi (P) 1a mat phang di qua diém A, song song véi

v6i 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.

Céau 175. (THPT NAM 2018-2019 LAN 04) 2 Trong khong gian vé6i hé toa do Oxyz , goi (P) 1a mit phing di qua hai
diém A(1;-7;-8), B(2;-5;—9) sao cho khodng cach tir diém M (7;—1;—2) dén (P) dat gi4 tri 16n nhat.
Biét (P) c6 mot vécto phap tuyén 13 7 = (a;b; 4) , khi d6 gié tri ciia tong a +b la
A -1 B.3. C.6. D. 2.

Cau 176. (THPT NAM 2018-2019 LAN 04) 3 Trong khong gian véi hé toa o Oxyz , cho diém A4(3;-1;0) va duong

. -2 +1 -1 . . .
thang d : al " = y2 =z . Mit phang (a) chira d sao cho khoang cach tr A dén (a) 16n nhat co
phuong trinh la
A x+y—z-2=0. B. x+y—-z=0.

C.x+y—z+1=0. D. —x+2y+z+5=0.

Cau 177. (THPT NAM 2018-2019 LAN 04) 4 Trong khong gian véi hé toa do Oxyz, cho hai diém A(-3;0;1),
B(l;— 1;3) va mat phing (P) :x—2y+2z—5=0. Viét phuong trinh chinh tic cua duong thing d di
qua A, song song véi mit phang (P) sao cho khoang cach tir B dén d nho nht.

x+3 y z-1 x+3 y  z-1

A.d: == .B. d: =
26 11 -2 26 -11 2
C d'x+3:l:z_1.D. d:x+3:lzz—l.
26 11 2 26 11 =2
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Cau 178. (KTNL GV THPT LY THAI TO NAM 2018-2019) Trong khong gian v6i hé truc toa @ Oxyz , cho ba diém

A(1;4;5),B(3;4;0),C(2;-1;0) vamit phang ():3x—3y—2z-12=0. Goi M (a;b;c) thujc ()

sao cho MA® + MB* +3MC”? dat gia tri nho nhét. Tinh tong S =a +b +c.
B. 2. C. -2. D. 1.

A. 3.

Cau 179. (THPT CHUYEN LE HONG PHONG NAM DINH NAM 2018-2019 LAN 01) Trong khong gian véi hé toa
d6 Oxyz, cho mat phéng (P) x+y-z+2=0 va hai diém A(3; 4;1);3(7;_4;_3) . biém
M(abic)(a>2) thude (P) a0 cho tam gidc ABM vudng tai M va c6 dién tich nho nhét. Khi dé gid
trj biéu thic 7 = a+b +c bang:

A.T=6. B. T'=8. C.T=4. D. T=0.
Cau 180. (SO GD&DT THANH HOA NAM 2018 - 2019) Trong khong gian Oxyz, cho diém A4(2;5;3) va dudng

. -1 -2 . .
thang d : x2 :%z z 57 Goi (P) la mat phang chita d sao cho khoang cach tr 4 dén (P) la 16n
nhat. Khoang cach tir goc toa d0 O dén (P) bang
3 1172 1
A 2. B. —. c.—\/_. D. —.
J6 6 V2

Cau 181. (CHUYEN PHAN BOI CHAU NAM 201 8-2019) Trong khong gian v6i hé truc toa d§ Oxyz , cho hai diém

A(1;2;3),B(5;—4;—1) va mit phang (P) qua Ox sao cho d(B’(P)) :2d(A’(P)),(P) cit AB tai I(a;b;c)

nam giita AB . Tinh a+b+c
C. 12 D. 4

A. 8 B. 6
Cau 182. (DE THI CONG BANG KHTN LAN 02 NAM 2018-2019) Trong khong gian Oxyzcho cac diém

A(1;2;0), B(1;-1;3),C(1;-1;—1) va mit phang (P):3x-3y+2z-15=0. Xét M (a;b;c) thudc mat
phing (P) sao cho 2MA* — MB* + MC? nhé nhét. Gi4 tri cia a +b+c bing
A. 3. B. 7. C. 2. D. —1.

.(DE THI CONG BANG KHTN LAN 02 NAM 2018-2019) Trong khoéng gian Oxyz, cho dudng thing

Céu 183
x+1 y z-1 . . N 2 , v .2 N . .
d :—2 = 1 = va diém A(1;2;3). Goi (P) la mat phang chtra d va cach diém A mot khoang cach
16n nhit. Vecto nao dudi day 1a mot vecto phap tuyén cua (P).
A. n=(10;2). B. n=(1;0;-2). C. n=L1L1). D. n=(1-1).

Cau 184. (THPT CHUYEN THAI BINH - LAN 5 - 2018) Trong khong gian v6i hé toa d6 Oxyz, cho hai diém
A(—3;0;1) , B(l;— 1;3) va mit phing (P) :x—2y+2z-5=0. Viét phuong trinh chinh tic ctua dudng

thang d di qua A, song song v4i mit phang (P) sao cho khoang cich tir B dén d nho nhat.

X433y _z-1 Bd_x+3_ y z-1
2 11 =27 26 11 2
C.d:x+3:l:z_1. :x+3:l:Z—1‘
26 11 2 =26 11 =2
. (SO GD&DPT QUANG NAM - 2018) Trong khoéng gian voi hé toa do Oxyz, cho mat phéng
(P):x+y—4z =0, duong thing d : x;l = y+11 = ZI3 va diém A(l; 3; 1) thudc mat phang (P).G(_)i

Cau 185

29
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A 13 duong thing di qua 4, ndm trong mit phing (P) va cach duong thing d mot khoang cach 16n nhét.

Goi u = (a; b; 1) 1a mot véc to chi phuong cua duong thing A. Tinh a +2b .
A a+2b=-3. B.a+2b=0. C.a+2b=4. D.a+2b=17.

Céu 186. (SGD&DT BAC GIANG - LAN 1 - 2018) Trong khong gian vé6i hé toa & Oxyz cho diém A(2;1;3) va mit
phing (P) X+ my +(2m + l)z —m—2=0, m 1a tham sb. Goi H(a;b;c) 1a hinh chiéu vuéng goc cua
diém A trén (P). Tinh a+b khi khoang cach tir diém 4 dén (P) 16n nhat ?

A.a+b:—%. B.a+b=2. C.a+b=0. D.a+b:%

Céau 187. (PTNK CO SO 2 - TPHCM - LAN 1 - 2018) Trong khong gian véi hé toa d6 Oxyz , cho hai diém A4(1;1;1)
, B(—l;—l;3) va mit phang (P):x+2y+z—2 =0. Toa do diém M thudc mit phang (P) sao cho
MA + MB nhé nhét 1a:

A. M (1;01). B. M(0;0;2). C. M(1,2;-3). D. M (-1;2;-1).

Céu 188. (TRAN PHU - HA TINH - LAN 2 - 2018) Trong khong gian Oxyz, cho ba diém 4(1;—-2;1), B(5;0;—1)
, C(3;1;2) va mit phang (Q):3x+y—-z+3=0. Goi M (a;b;c) la diém thudc (Q) théa man
MA* + MB* + 2MC” nhé nhét. Tinh téng a + b+ 5c.

A 11, B.9. C.15. D. 14.

Cau 189. (LE QUY DON - QUANG TRI - LAN 1 - 2018) Trong khong gian v&i hé truc toa d6 Oxyz cho 3 diém
A(L11), B(0;1;2), C(-2;1;4) va mit phang (P):x—y+z+2=0. Tim diém N €(P) sao cho
S =2NA’ + NB*> + NC? dat gia tri nho nht.

A N(—i;z;i) B. N(<2:031). c N(—l 2 3) D. N(-1;2:1).
3 3 2 4 4

Dang 5. Mt s6 bai toan lién quan giira dwdng thing thing véi dwong thing

x=2+3t
Cau 190. (MD 105 BGD&DT NAM 2017) Trong khong gian voi h¢ toa dd Oxyz , cho hai dwong thang d:{y = -3+
z=4-2t
;L x—4 y+1 z . . s . . B o, ,
vad': 3 1 = —2 . Phuong trinh nao duoi day la phuong trinh dwong thang thudéc mat phang chua
d va d', dong thoi cach déu hai duong thang do.
A x-3 y+2 z-2 B x+3 y+2 z+2
3 1 -2 3 1 -2
- -2 z-2 + -2 z+2
C.x 3=y _z D.x 3=y _z
3 1 -2 3 1 -2
Cau 191. (CHUYEN TRAN DAI NGHIA - TPHCM - HK2 - 2018) Tinh khoang cach giita hai dudng thing d -
-3 -2 -3 +1 -2
X Y22 Védz:x P AL
1 2 1 1 -2 1
A.Q. B.E. C.ﬂ. D. 3.
3 5 2
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Cau 192. (CHUYEN BAC GIANG NAM 2018-2019 LAN 02) Trong khong gian vi hé toa do Oxyz cho hai duong

. -1 +2 +2 -1 .
thang d, : x2 = % =z 5 d,: al > = y_l zg . Xét vi tri tuong doi cuia hai duong thang da cho.
A. Chéo nhau B. Trung nhau C. Song song D. Cit nhau

Cau 193. (CHUYEN LUONG THE VINH DONG NAI NAM 2018-2019 LAN 01) Trong khong gian toa d6 Oxyz ,
xét vi tri tuong ddi cua hai dudng thing

Al:)c—1=y+1=£, AZ:)c—3=y—3=z+2
2 2 3 -1 -2 |
A. A, songsong voi A,. B. A chéo vdi A,. C. A cit A,. D. A, trung véi A, .

Cau 194. (HOC MAI NAM 2018-2019-LAN 02) Trong khong gian véi hé toa d6 Oxyz, cho hai duong thing
X+1 +2 z-1 X+2 -1 z+2
A, AL va A, S il
2 1 1 -4 1 -1
va A, di qua diém ndo sau day?

A. M (0;,-2;-5). B. N(1;-1;—4). C. P(2;0;1). D. 0(3;1;-4).

. Puong thang chira doan vudng goc chung ciia A,

Cau 195. (THPT GANG THEP THAI NGUYEN NAM 2018-2019) Trong khong gian véi hé toa d6 Oxyz , cho hai
x=1+¢

duong thing d, : x2—1 :%

z . N A A 2 r A A 7
:E; d,:qy=2+t.Goi S latap tat ca cac sO m sao cho d, va d, chéo

z=m
\ 5 ’ c~ , M 5 ’ A ’ A , ,
nhau va khoang cach giita chiing bang ﬁ . Tinh tong cac phan tr cua S .

A. —11. B. 12. C. -12. D. 11.

. -1 -2 -3 .
Cau 196. Trong khong gian Oxyz , cho duong thang d, : xl p > =z 1 va diém A(l; 0;—1) . Goi d, 1a duong

thing di qua diém A va c6 vecto chi phuong v= (a; I; 2) .Gia tri ciia a sao cho dudng thing d, cit duong

thang d, 1a
A . a=-1. B.a=2. C.a=0. D.a=1.

Cau 197. (THPT CHUYEN DAI HOC VINH NAM 2018-2019 LAN 01) Trong khong gian Oxyz cho ba dudng thing
x_y_z+l ‘x—3_l_z—lA_x—1_y—2

11 =272 1 1 T 2
thoi cét A, A, tuong ung tai H,K sao cho d9 dai HK nho nhit. Biét ring A c6 mot vecto chi phuong

u(h;k;1). Giati h—k bing

= % Pudng thing A vudng goc voi d dong

A. 0. B. 4. C. 6. D. 2.
Cau 198.(THPT NGHEN - HA TINH - LAN 1 - 2018) Trong khong gian v&i hé toa dd Oxyz cho hai duong thing
x=2-t
\ X 4 y+ 1 z . \ L AR 1a \ \ 2 ~
d:3y=1+2t vad :——= — = 5 Phuong trinh nao dudi day la phuong trinh duong thang thudce

z=4-2t
mit phang chita d va d' dong thoi cach déu hai duong thang do.
x—=2 y-1 z-4 B x+3 y+2 z+2

A. .
3 1 -2 1 -2 2
C x—3:lzz—2‘ D x+3:y—2:z+2‘
1 -2 2 -1 2 -2

Nguyén Bio Vwong: https://www.facebook.com/phong.baovuong 31




CAC DANG TOAN THUONG GAP TRONG KY THI THPTQG PT:0946798489

Cau 199. (THPT CHUYEN VINH PHUC - LAN 4 - 2018) Trong khong gian Oxyz, cho bbén duong thing:
x=3 y+1 z+1 x_y z-1 x=1 y+1 z-1 x _y-1 z-1
(dl)' P ’(dz)' =5 ’(3)' = = ’(4) = =
A ) 1 12 1 ” 2 1 1
. S0 duong thang trong khong gian cat cd bon duong thang trén la:
A 0. B. 2. C. Vb sb. D. 1.
Céu 200. (CUM 5 TRUONG CHUYEN - DBSH - LAN 1 - 2018) Trong khong gian v6i hé toa dd Oxyz , cho hai duong
x=1+t¢

1 -1 1

. x-1 . .
thang d, : —— 2=z d,:qy=2+t.Goi § la tdp tat ca cic s m sao cho d, va d, chéo nhau va
2 1 3

z=m
khoéng céach giira chung béang > Tinh téng cac phan tir cia S
\i} —_. ua S .
V19

A. —11. B. 12. C. -12. D. 11.
Dang 6. Mt so bai toan lién quan giira dwong thang véi mét cau

Cau 201. (CHUYEN HA LONG NAM 2018-2019 LAN 02) Trong khong gian v&i hé truc Oxyz cho hai dudng thing
x+1 y+1 z+1 | x=1 y-1 z-1
. = = va A, = =
2 1 2 2 2
thoi tiép xtic véi ca hai duong thing A va A,.

. Tinh dién tich mit cdu c6 ban kinh nho nhét, ddng

A. %z (dvdt). B. %7[ (dvdt). C. %7[ (dvdt). D. %z (dvdt).
Céu 202. (THPT QUANG TRUNG DONG DA HA NOI NAM 2018-2019) Trong khong gian v6i hé toa dd Oxyz , cho

x =2t x=3-1t'

hai duong thang d, :{y =t vad,:{y=t" . Viétphuong trinh mit ciu (S ) c6 ban kinh nho nhét tiép
z=4 z=0

xtic véi ca hai duong thang d, va d,.

A (S):(x+2) +(y+1) +(z2+2) =4 B. (8):(x-2) +(y-1)" +(z-2)" =16.

C.(8):(x=2) +(y-1) +(z-2)* =4. D. (8):(x+2) +(y+ 1) +(z+2)* =16.

Cau 203. (KTNL GV THUAN THANH 2 BAC NINH NAM 2018-2019) Trong khong gian véi hé truc Oxyz, cho mat

x+1 y+2 z-1
I T

M(a;b;c),(a > 0) nam trén dudng thiang d sao cho tir M ké dugc ba tiép tuyén MA, MB, MC dén

mit cau (S) (A, B, C la cac tiép diém) va 1@\32600, B/]W\C=600, C]/\Z‘IZUOO. Tinh @’ +b* +¢°.

ﬂ. B. a3+b3+c3:£. C.a+b+c2=-8. D. a3+b3+c3:2.

biém

cau (S):x2+y2+22—2x—4y+6z—13:0 va duong thiang d:

A d+b+c =
Dang 7. Mt s6 bai toan lién quan giira diém — mit — dwong — ciu
Dang 7.1 Bai toan tim diém

Cau 204. (MD 105 BGD&DT NAM 2017) Trong khong gian véi h¢ toa d6 Oxyz , cho diém 1(1;2;3) va mét phing
(P) :2x—2y—z—4=0.Mitcautam I tiép xic véi (P) tai diém H . Tim toa d6 diém H .
A. H(1;-1;0) B. H(-3;0;-2) C. H(-1;4;4) D. H(3;0;2)
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Céu 205. Trong khong gian Oxyz , biét mit cau (S) c6tam O va tiép xic v6i mat phing (P) x—2y+22+9=0
tai diém H(a; b;c) . Gia tri cia tng @ + b + ¢ bang
A 2. B. —1. C. 1. D. 2.

Cau 206.(THPT CHUYEN LE HONG PHONG NAM DINH NAM 2018-2019 LAN 01) Trong khong gian véi hé toa
d6 Oxyz , cho mit phang (P) :x—2y+2z-3=0 vamit ciu (S) tam 1(5;—3;5) , ban kinh R = 245.
Tir mot diém A thude mat phing (P) ke mot duong thing tiép xte véi mat cau (S) tai B. Tinh O4 biét
AB=4.
A 04=A11. B. 04=5. C. 04=3. D. 04=+/6.

x=1+t¢
Cau 207.Trong khong gian Oxyz, cho mit cau x* +y* +z> =9 va diém M(xo;yo;zo) thuoc d:< y=1+2¢.Ba
z=2-3¢t

diém A, B, C phan biét cung thudc mit cdu sao cho MA, MB , MC 1a tiép tuyén ciia mit cau. Biét ring
mit phing (ABC) di qua D(l; 1;2) .Téng T :)co2 +y§ +Zg bang
A. 30 B. 26 C. 20 D. 21

Cau 208.(CHUYEN KHTN LAN 2 NAM 2018-2019) Trong khong gian v&i hé toa d6 Oxyzcho hai diém
A(0;0;3),B(-2;0;1) va mit phing (&):2x— y+2z+8 = 0. Hoi c6 bao nhiéu diém C trén mat phing
(a ) sao cho tam giac 4ABC déu?
A 2. B. I. C. 0. D. V4 sé.

Cau 209.(CHUYEN NGUYEN TRAI HAI DUONG NAM 2018-2019 LAN 01) Trong khong gian Oxyz , cho mit cdu

x=1+¢
x*+y*+2° =9 va diém M(xo; Vo zo)thucf)c duong thang d :{ y=1+2¢. Ba diém 4, B, C phan
z=2-3t

biét cung thudc mit cdu sao cho MA, MB, MC la tiép tuyén cua mat cau. Biét ring mit phing (ABC )
diqua D(1; 1; 2). Téng T =x, +y; +z; bang
A. 30. B. 26. C. 20. D. 21.

Cau 210.(DE HOC SINH GIOI TINH BAC NINH NAM 2018-2019) Trong khong gian véi hé truc toa dd Oxyz , cho

\ . X z .
mit cdu (S): x° +)° +2z° —2x+2z+1=0 va duong thing d:Tz—z—. Hai mdt phang (P),

1 -1
(P') chita d vatiép xac véi (S) tai T, T'. Tim toa do trung diém H cua TT" .
.12)
'376)
x=-2

A H —Z;l;Z . B. H é;E;—Z . H é;l;—é . D. H| -
6 36 6 3 6 6 3 6
Cau 211.(TT THANH TUONG NGHE AN NAM 2018-2019 LAN 02) Cho hai dudng thing d :{ y =t (teR),
z=2+2t

| W

A:x—3:y—1:z—
1 -1

va A 1én mit phiang (P) Goi M (a;b;c) 1a giao diém cua hai duong thing d' va A'. Biéu thic a + b.c

4 va mit phang (P):x—i—y—z—i—Z:O.G()i d’, A’ lan luot 13 hinh chiéu cua d

bang
A 4. B. 5. C.3. D. 6.
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Dang 7.2 Bai toan tim méat phang

Cau212.(Ma dé 104 BGD&DPT NAM  2018) Trong khong gian Oxyz, cho mit cau
(S) :(x— 2)2 +(y - 3)2 + (z + 1)2 =16 vadiém A(—l;—l;—l). Xét cac diém M thuoc (S) sao cho duong
thing AM tiép xuc voi (S ) M ludn thudc mot mit phing cb dinh c6 phuwong trinh 1a
A. 6x+8y+11=0 B. 6x+8y—-11=0 C.3x+4y-2=0 D. 3x+4y+2=0

Cau213.(MA DE 110 BGD&DT NAM 2017) Trong khong gian véi hé toa do Oxyz, cho mat cau

. -2 -1 -1
(S):(x+l)2+(y—1)2+(z+2)2=2 va hai dudng thang d:XT=§=Z—1; A:%:%:z =
Phuong trinh nao dudi ddy 1a phuong trinh cia mot mit phang tiép xtc voi (S ), song song v6i d va A?
A y+z+3=0 B. x+z+1=0 C.x+y+1=0 D. x+z-1=0

Cau214.Trong khong gian Oxyz, cho mat céu (S):(x—l)2+(y—2)2+(z—3)2:1, duong  thing
x=6 y-2 z-
3 2
song véi A va tiép xtic voi mit cau (S )?
A 2x—-2y+5z-22=0.B. 2x+ y+2z-13=0.
C.2x+y-2z-1=0. D.2x-y+2z-7=0.
Cau215.(Ma de 104 BGD&DT NAM  2018) Trong khong gian Oxyz, cho mit cau
(S) :()C—Z)2 Jr(y—3)2 +(z+1)2 =16 vadiém A(—l;—l;—l). Xét cac diém M thuoc (S) sao cho duong

A

2 . , .
va diém M (4;3;1) . Trong cac mat phang sau mat phang nao di qua M , song

thang AM tiép xuc véi (S ) M luén thuéc mot miat phang cd dinh c¢6 phuong trinh 13
A. 6x+8y+11=0 B. 6x+8y—11=0 C.3x+4y-2=0 D. 3x+4y+2=0
Cau 216.(MA PE 110 BGD&PT NAM 2017) Trong khong gian vdoi hé toa d§ Oxyz, cho mat cau

. -2 -1 -1

(S):(x+1)2+(y—1)2+(z+2)2=2 va hai duong thang d:XT=§=Z—1; A:%:%:z =
Phuong trinh nio duédi ddy 1a phuong trinh cia mot mit phang tiép xtc voi (S ), song song v6i d va A?
A y+z+3=0 B. x+z+1=0 C.x+y+1=0 D. x+z-1=0

Cau 217.(PEN I - THAY LE ANH TUAN - DE 3 - NAM 2019) Trong khong gian Oxyz , cho mit phang (P) chira

, -4 +4 . \

duong thang d:xT=%= z 2 va tiép xuc vai mat cau (S):(x—?’)2 Jr(er3)2+(z—1)2 =9 .Khi do
(P ) song song v&i mat phang nao sau day?
A 3x—-y+2z=0. B. -2x+2y—-z+4=0.
C.x+y+z=0 D. Pap an khac.

Cau 218.(CHUYEN BAC GIANG NAM 2018-2019 LAN 02) Trong khong gian v&i hé toa dd Oxyz, viét phuong trinh
mit phing tiép xtc voi mat ciu (x—1)> + y*> +(z+2)> =6 ddng thoi song song voi hai duong thing
x=2 y-1 z x y+2 z-2

d :

3 U7 1T 4
A x—y+2z-3=0 B x+y+2z-3=0
| x—y+2z+9=0 | x+y+2z+49=0

C.x+y+2z+49=0 D.x-y+2z+9=0

Dang 7.3 Bai toan tim duwdng thang
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Cau 219. (DE THAM KHAO BGD&DT NAM 2018-2019) Trong khong gian Oxyz, cho diém E (2;1;3), mit phang

(P):2x+2y—z—3 =0 va mit ciu (S):(x—3)2 +(y—2)2 +(z—5)2 =36.Goi A la duong thing di
qua E , nam trong mit phang (P ) va cit ( S ) tai hai diém c6 khoang cach nho nhat. Phuong trinh ctia A

la
x=2+9¢ x=2-5¢ x=2+t x=2+4¢
A Jy=1+9t B.jy=1+3¢ C.qy=1-¢ D. Jy=1+3¢
z=3 z=3-3¢

z=3+8t z=3

A ; ’ , o o (8 (8))
Cau 220.(BE THI THU VTED 02 NAM HOC 2018 - 2019) Trong khong gian Oxyz , cho hai mat cau ,
) 2 2 _ L2 2 1V = ,

(S):x*+y*+2° =25 ’ (S,):x*+y* +(z-1) =4 Mot duomg thing d

¢6 phuong trinh 1an luot 1a
N . fe u=(L-10) .. , L s (S L g A N :
vudng goc véi véc to ( T ) tiép xtc véi mat cau ( 2) va cat mat cau ( ! ) theo mot doan thang

c6 d6 dai bang 8. Hoi véc to ndo sau day 1a véc to chi phuong cua d ?
A i, =(1143) B. 7, =(L1;v6) C. ity =(1;1;0) D. i, = (1;1,—3)
Cau 221.(CHUYEN NGUYEN TAT THANH YEN BAI LAN 01 NAM 2018-2019) Trong khong gian véi hé truc toa
d0 Oxyz, cho diém M (-3;3;-3) thuoc mit phing (&):2x-2y+z+15=0 va mat cau
(S) : (x—2)2 +(y —3)2 + (Z —5)2 =100. Puong thing A qua M , nam trén mit phang (a) cat (S) tai
A, B sao cho d9 dai 4B 16n nhat. Viét phuong trinh dudng thang A .

x+3:y—3:z+3 B x+3:y—3:z+3
1 1 3 1 4 6

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

Dang 7.4 Bai todn tim mat cau

Cau 222.(MA DE 110 BGD&DT NAM 2017) Trong khéng gian véi hé toa dd Oxyz, cho hai diém A(4; 6;2) va
B(Z;—Z;O) va mit phang (P) :x+y+z=0.Xét duong thang d thay dbi thugc (P) va di qua B, goi

H 13 hinh chiéu vudng goc cua A trén d . Biét rang khi d thay d6i thi H thudc mot duong tron cb dinh.
Tinh ban kinh R cua duong tron do.

A R=43 B.R=2 D. R=+/6
Cau 223. (DE 04 VTED NAM 2018-2019) Trong khong gian Oxyz mit phang (P):2x+6y+z-3=0 cit truc Oz

C.R=1

, x=35 -6 ;
va duong thang d : 1 =%= z 1 lan lugt tai 4 va B . Phuong trinh mat cau duong kinh 4B 1a:

A. (x+2)2 +(y—1)2 +(z+5)2 =36.

C. (x+2)2 +(y—1)2 +(z+5)2 =9.
Céu 224. Trong khong gian Oxyz , cho mit cau (S) X+ Y +22 +4x—6y+m=0 (m 1a tham sb) va duong thing

B. (x—2)2+(y+1)2 +(z—5)2 =9.
D. (x=2)"+(y+1) +(z-5)" =36.

x=4+2t
A:<y=3+t .Biét duong thing A cit mit cau (S ) tai hai diém phan biét 4,B sao cho AB=8. Gia
z=3+2t
tricua m la
35
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A - m=5. ‘ B.m=12.‘ C.m=-12. D. m=-10.
Cau 225.(PEN I - THAY LE ANH TUAN - DE 3 - NAM 2019) Trong khong gian Oxyz, cho dudng thing
- -2 . \
(d):%zyT3: Zl va hai mdt phang (P):x—2y+22=0; (Q):x—2y+3z—5:0.M{1tcéu (S)

c6 tam 7 1a giao diém cua duong thang (d ) va mit phang (P ) . Mit phing (Q) tiép xtc v6i mit ciu (S )
. Viét phuong trinh mit cau (S ) )
A (8):(x+2) +(y+4) +(z+3)" =

C.(8):(x=2) +(y—4) +(z-3)"==. D. (8):(x=2) +(y+4) +(z+4)" =8.

B. (8):(x=2) +(y—4)" +(z-3)" =6.

Céu 226. (SGD - BINH DUONG - HK 2 - 2018) Trong khong gian véi hé toa do Oxyz, cho mit phing
(P):2x—2y—z+9=0 va mat chu(S):(x—3)" +(y+2) +(z—1)" =100. Mt phing (P) cit mat
cau (S) theo mot duong tron (C) Tim toa d6 tdim K va ban kinh r cta duong tron (C) la
A. K(3;-2;1), r=10. B. K(-1,2;3), r=8. C. K(,-2;3), r=8. D.K(1,23), r=6.

Cau 227.(MD 104 BGD&DT NAM 2017) Trong khéng gian véi hé toa do Oxyz, cho ba diém A(-2;0;0),
B(O; —2;0), C(O; 0; —2). Goi D la diém khiac O sao cho DA, DB, DC dbi mot vudng goc nhau va
I(a;b;c) 13 tAm mit cau ngoai tiép tt dién ABCD . Tinh S=a+b+c.
A S=—4 B. §=-1 C.S5=-2 D. §=-3

Cau 228.(MA DE 110 BGD&DT NAM 2017) Trong khong gian voi hé toa d6 Oxyz, cho hai diém A(4;6;2) va
B(2;—2; 0) va mit phing (P) :x+y+z=0.X¢ét duong thing d thay dbi thude (P) va di qua B, goi
H 14 hinh chiéu vudng goc ctia A trén d . Biét raing khi d thay doi thi A thudc mot dudng tron cb dinh.
Tinh ban kinh R ctia dudng tron do.
A.R=\3 B.R=2 C.R=1 D. R=/6

Céau 229.(CHUYEN HA LONG NAM 2018-2019 LAN 02) Trong khong gian Oxyz , cho (P):2x+ y+2z-1=0,
A(0;0;4),B(3;1;2). Mot mat cau (S)ludn di qua A, B va tiép xtc véi (P) tai C. Biét rang, C ludn
thudc mot duong tron c6 dinh ban kinh 7. Tinh ban kinh 7 cua duong tron do.

2:/244651 2~/244651 2024
A. Dép an khéc. B.r:%. C.I’ZT&. D.r= ;) .

Cau 230.(KTNL GV THUAN THANH 2 BAC NINH NAM 201 8-2019) Trong khong gian v&i hé toa d0 Oxyz , cho
S(1;-1;6) A4(1;2;3) B(3;1;2) C(4;2;3) D(2;3;4)

hinh chop S.4ABCD véi , , , , . Goi / latam mat
cau (S) ngoai tiép hinh chép. Tinh khoang cach d tir I dén mit phing (SAD).
21

Cau 231.(CHUYEN THAI BINH NAM 2018-2019 LAN 03) Trong khéong gian hé toa dd6 Oxyz, cho hai diém
A(l;l;l), B(2;2;1) va mit phiang (P) :x+y+2z=0.Mit cau (S) thay d6i qua A4, B va tiép xtc véi
(P)tai H.Biét H chay trén 1 duong tron cd dinh. Tim ban kinh ciia dudng tron do.

A. 32, B. 243. C.\3. D.ﬁ

2
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Cau 232.(DE THI THU VTED 03 NAM HOC 2018 - 2019) Trong khong gian Oxyz , xét s6 thuc m e (0;1) va hai

mit phing ((X):Zx—y+22+10:0 va (B):i—ki—k%:l.Biétreﬁng, khi m thay doi c6 hai mit ciu

m l-m
cb dinh tiép xtic dong thoi v6i ca hai mit phang (OL) R (B) . Téng ban kinh ctia hai mit cau d6 bang
A. 6 B.3 C.9 D. 12
Cau 233.(MD 104 BGD&DT NAM 2017) Trong khéng gian véi hé toa do Oxyz, cho ba diém A(-2;0;0),
B(O; —2;0), C(O; 0; —2). Goi D la diém khac O sao cho DA, DB, DC dbi mot vudng goc nhau va
I(a;b;c) 13 tAm mit cau ngoai tiép tt dién ABCD . Tinh S=a+b+c.

A S=—4 B. §=-1 C.§5=-2 D. §=-3
Dang 7.5 Bai toan cyc tri

Cau 234.(DE THAM KHAO BGD&DT NAM 2017) Trong khong gian v6i hé toa dd Oxyz, cho mit phing
(P):x—2y+2z—3:O va mit ciu (S):x2 +y +z2°+2x-4y—-2z+5=0. Gia sit M e(P) va
N e (S ) sao cho MN cung phuong véi vecto ;(l; 0;1) va khoang cach giita M va N 16n nhét. Tinh
MN.
A. MN =3 B.MN=1+2J2  C MN=32 D. MN =14

Cau 235. (SGD&DT DPONG THAP - HKII - 2018) Trong khéng gian véi hé truc toa dd Oxyz, cho mit cau
(S):(x—l)2 +(y+2)2 +2z° =4 cotdm / va mit phing (P):2x—y+2z+2 =0. Tim toa d6 diém M
thudc (P) sao cho doan /M ngin nhét.

B. (_E;ﬁ;_gj C. (,-2;2). D. (L-2;-3).

Cau 236.(DE THAM KHAO BGD&DT NAM 2017) Trong khong gian véi hé toa d§0 Oxyz, cho mat phéng
(P):x—2y+2z—3:0 va mit ciu (S):x2 +y 422 +2x—-4y—-2z+5=0. Gia st M E(P) va
N e (S ) sao cho MN cung phuong véi vecto &(l; 0;1) va khoang cach gitta M va N 16n nhit. Tinh
MN.
A. MN=3 B.MN=1+2J2  C MN=32 D. MN =14

Céau 237.(THPT BA DINH NAM 2018-2019 LAN 02) Trong khong gian voi hé toa d6 Oxyz, cho mit phing
(P):x—2y+2z—3=0 va mit ciu (5’):)(2+)/2 +2°+2x—4y-2z+5=0. Gia st ME(P) va
N e (S ) sao cho MN cung phuong véi vecto "= (l; 0;1) va khoang cach gitra M va N 16n nhit. Tinh
MN.

A. MN =3, B. MN=1+242.  C. MN=32. D. MN =14.

Cau 238. (HSG BAC NINH NAM 2018-2019) Trong khong gian voi h¢ truc toa d0 Oxyz, cho mat cau
(S):x*+y* +2z" —2x+4y+2z-3=0 vamit phing (P):2x—y+2z—14=0.Diém M thay ddi trén
(S).diém N thay ddi trén (P). Do dai nhé nhit cia MN bang

1

Al B. 2 C. — D.i
2 2
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Cau 239.(PE 15 LOVE BOOK NAM 2018-2019) Trong khong gian véi hé toa d6 Oxyz, cho mit cau (S) tim
, X -1 z+1
I(1;=2;1); bankinh R =4 va dudng thang d:zzy—zz 1

( S ) theo mot duong tron co6 dién tich nho nhat. Hoi trong cac diém sau diém nao c6 khoang cach dén mat

phang (P) 16n nhat.

. Mt phéng (P) chtra d va cit mit ciu

A. 0(0;0;0). B. A(l;%;—ij. C. B(-1;-2;-3). D. C(2;1;0).
Cau 240.(SO GD&DT THANH HOA NAM 2018 - 2019) Trong khong gian Oxyz cho mat phang (P):y—1=0,
x=1
duong thing d :4 y =2—1 va hai diém A(—l; —3;11) , B(%;O;Sj. Hai diém M , N thudc mit phing
z=1
(P) sao cho d(M,d) =2 va NA=2NB . Tim gia tri nho nhat ciia doan MN .

J2 2

A MN_ =1. B. MN_ =+/2. C. MN,y ==~ D. My, =

Cau 241.(CHUYEN PHAN BOI CHAU NAM 2018-2019) Trong khong gian véi hé truc toa do Oxyz,cho mit cdu
(S):(x—l)2 +(y—2)2 +(z+l)2 =9 va hai diém A(4;3;1), B(3;l;3); M 13 diém thay doi trén (S)
Goi m,n la gid tr 16n nhat va gi trj nho nhat ctia biéu thire P =2MA> — MB* . Xéc dinh (m—n).
A. 64. B. 68. C. 60. D. 48.

Cau 242.(CHUYEN KHTN LAN 2 NAM 2018-2019) Trong khong gian voi hé toa dd Oxyz cho ba diém
A(85-11),B(5;3;-4),C(1;2;-6) va mat cu (S):(x—2) +(y—4) +(z+1)"=9. Goi diém
M(a;b;c) 1a diém trén (S) sao cho‘]\_/I;l — MB —]\—46" dat gi4 tri nho nhét. Hay tim a +b .

A 6. B. 2. C. 4. D.9.
Céu 243. (CHUYEN LE QUY BON BIEN BIEN LAN 3 NAM 2018-2019) Trong khong gian Oxyz, cho mit cu

x=1+2¢

($):(x=3)" +(y—1)" +2* =4 va duong thing d :1 y =—1+1,(t € R). Mt phing chia d va cit (S)
z=-—t

theo mot dudng tron c6 ban kinh nho nhét ¢6 phuong trinh 1a

A y+z+1=0. B. x+3y+5z+2=0.

C. x-2y-3=0. D.3x—-2y—-4z-8=0.

Cau 244.(THPT NAM 2018-2019 LAN 04) 2: Trong khéng gian v&i hé toa dd Oxyz, cho hai diém
A(3;-2:6), B(0;1;0)  va mat cau  (S):(x=1)’+(y=2)"+(z-3)>=25. Mat phing
(P):ax+by+cz—2=0 di qua 4, B va cat theo giao tuyén 1a duong tron c6 ban kinh nho nhat. Tinh
T=a+b+c.

A.T=3 B.T=5 C.T=2 D.T=4

Cau245.(BE 04 VTED NAM  20182019) Trong khong gian Oxyz, cho mit cau
(8):(x=1) +(y+2) +(z-3) =48 Goi () 12 mit phing i qua hai diém A4(0;0;-4), B(2;0;0) va
cit mat cu (S) theo giao tuyén 1a duong tron (C) Khdi nén (N ) c6 dinh 1a tdm cua (S ) , duong tron
déay 1a (C) c6 thé tich 16n nhat bang
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1287 887 2157
A —— B. 39x C. — CcC. ——
3 3 3
Loi giai
Chon B

Ta ¢6 tAm cau I(l; —2;3);R = 4\/5
Goi H 14 hinh chiéu vudng géc ctia tim cau | 1én mit phang (a)

Viy chiéu cao cua khdi nén (N ) la h=d (I ,P) =JH <IK , trong @6 K 14 hinh chiéu vudng goc cua /
1én AB

Goi (Q) 1a mat phing di qua / va vudng goc voi  ta co (Q):x+22—7 =0

x=t
Phuong trinh AB:<y=0 thé vao (Q) taduoc t—8+4t—7=0=1¢=3
z=—4+2t

Toa do K(3;0;2):> IK =3

Ban kinh ctia khéinén r =+/48— h°

Vay thé tich cita khéi non V:17zr2.h:17z(48—h2).h:17z(48—h2).h vhe[0;3]
3 3 3

Khao sat V ta tim duoc V/

m

o =397

Cau 246. (THPT YEN PHONG SO 1 BAC NINH NAM 2018-2019 LAN 01) Trong
khéng gian vé6i hé toa dd Ozyz , cho cac diém A(l; 0; 0) , 3(3;2; 0) , C (—1;2;4). Goi M 1a diém thay
d6i sao cho duong thang MA, MB, MC hop véi mit phang (AB C ) céc goc bang nhau; N 14 diém thay
d6i nfim trén miit chu (S): (z —3) +(y —2) +(z—3) = % Tinh gi4 tri nh nhét cia do dai doan
MN

Cau247.(TT THANH TUONG NGHE AN NAM 2018-2019 LAN 02) Cho mit ciu
(8):(x=2) +(y=1)" +(z=3)" =9 A(1;153)  B(21;9; -13)

va hai diém , . Diém
M(asb;e) thude mit cu (S) a0 cho 3M4? + MB? dat gia tri nho nhat. Khi do gié tri cia bidu thirc
T =ab.c bang
A. 3. B. 8. C.6. D. -18.

Cau 248. (TT THANH TUONG NGHE AN NAM 2018-2019 LAN 02) Trong khong gian Oxyz cho duong thing
d:x—l _ y=2 _ z=-3

2 3 4
A(—Z; —2;—7) , diém B thudc giao tuyén ciia mat cau (S) va mit phing (P) :2x+3y+4z-107=0.
Khi diém M di dong trén duong thing d gi4 tri nho nhét cta biéu thic MA + MB bing

A. 5430 B. 27 . C. 5429 . D. 742 .
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Céu 249.(SO GD&DT BINH PHUOC - LAN 1 - 2018) Trong khong gian véi hé toa do Oxyz , cho diém A(1; 2; —3)

va mit phing (P) : 2x+2y—z+9=0.Puongthing d diqua 4 va co vecto chi phuong u= (3; 4; — 4)
cit (P) tai diém B.Diém M thay d6i trong (P) sao cho M 1udn nhin doan AB duéi goc 90° . Khi do
dai MB 16n nhat, duong thang MB di qua diém nao trong cic diém sau?
A J(-3:27). B. K(3;0;15). C. H(-2;-13). D. I(-1,-2;3).
Cau 250. (THPT CHUYEN THAI BINH - LAN 4 - 2018) Trong khong gian voi hé toa d6 Oxyz , cho mit phing
x—=15 y-22 z-37
1 2 2
(S) X+ +2° —8x—6y+4z+4=0. Mot duong thing (A) thay ddi cit mit cau (S) tai hai diém
A,B sao cho AB=8.Goi A', B' 14 hai diém lan luot thudc mat phang (P) sao cho AA", BB' cung

(P):x+y+z—1 =0, duong thing (d) va mat ciu

song song voi (d ) . Gia trj 16n nhit cua biéu thiec 44"+ BB’ 1a
8+30\3 24+18y3 124943 16+ 6043
A ——. B.———. cC.——. D.———.
9 5 5 9
Cau 251. (SO GD&DT BAC LIEU - 2018) Trong khong gian véi hé toa dd Oxyz , cho mat cau (S) cO thm ](l; 2; 3)

x=1+t¢

va c6 ban kinh » = 2. Xét duong thing d : y=—mt (t € R) , m 1a tham s6 thuc. Gia st (P),(Q) la
z= (m - l)t

mit phang chita d va tiép xtc véi (S ) lan luot tai M, N . Khi d6 doan MN ngan nhét hiy tinh khoang

cach tir diém B(l; 0; 4) dén duong thing d .

NG 5 55 A

PHAN B. LOI GIAI THAM KHAO
Dang 1. Xac dinh VTCP
Caul. ChonC

x=2-t
d 11y =142t ¢c6 mot vecto chi phuong 1a 174 = (—l; 2;1) .
z=3+t¢
Cau2. ChonC
Duya vao phuong trinh duong thang suy ra mot vecto chi phuwong cua d 1a u= (2; -5 3)
Cau3. ChonC
Tacé AB = (—l; 0;2) suy ra duong thing AB c6 VTCP la b= (—1;0;2) .
Cau4. ChonB
x+3 y-1_ z-5

Puong thang d : 1

¢6 mot vecto chi phuong 1a Z = (1;— 1 2) :

Cau5. ChonD
x+2 y-1 z-3

3 c6 mot vecto chi phuong 1a LTZ = (1; -3; 2).

Puong thang d :

Cau6. ChonD
Cau7. Chon A
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Ta thdy dudng thang d c6 mot vecto chi phuong c6 toa do LTz =(1;,-2;3).
Cau8. ChonB

Mot vecto chi phuong cua d 1a: u =(—1;2;1).
Cau9. ChonC
Cau 10. Chon A

M, 1a hinh chiéu cia M 1én tryc Ox = M, (1;0;0).

M, 14 hinh chiéu cia M 1én truc Oy = M, (0;2;0).

Khido: MM, = (—l; 2; 0) la mot vecto chi phuong cia M M, .
Cau 11. Ta c6 mot vecto chi phuong ctia d 13 u, = (-1;2;3).

LTZ = _3;1 , I/Z = —uT = cac vecto LTZ ,u? cling 1a vecto chi phuong cua d .

Khong ton tai s6 k dé Z = kz nén uj = (—2; 4; 3) khong phai 1a vecto chi phuong cta d .
Cau 12. ChonC

Xét duong thang dugc cho ¢ cau C, ¢6 mdt vecto chi phuong 1a (—2;—1;—1) = —(2;1;1) (thoa dé bai).
Cau 13. Puong thing d c6 mot véc to chi phuong 1a \7(2;1;2).

- - - a

u (a; 2; b) lam véc to chi phuong cua d suyra u# va v cung phuong nén 5

A . . ) . . , = -13

Cau 14. Cach 1: Tu phuong trinh A suy ra vécto chi phuong ciia A 1a u = (4;—6;9) =12| —; ;Z .

Cau 15. Puong thing d c6 mot vecto chi phuong 1a LT3 = (2; -1; 2) .

Céau 16. Vecto chi phwong cta duong thing 1a u= (3; —2;—1) = —l(—3;2;1) nén uT = (—3;2;1) cling la
mot vecto chi phuong cia dudng thang.

Cau 17. Tu phuong trinh chinh tic ciia duong thang d ta c¢6 vecto chi phuong 1a Ua = (2; —4; 1) .

Cau 18. Tir phuong trinh tham sd cua duong thing d, ta suy ra mot véc to chi phuong ciia duong thing d la
u=(~10;-2).

Dang 2. Xac dinh phwong trinh dwong thing
Dang 2.1 Xac dinh phuong trinh duong thang co ban
Cau19. ChonD
x=14+2¢
Do duong thang d :{y =3¢ di qua diém M (1;0;—2) va c6 véc to chi phwong (2;3;1) nén co
z=—-2+t
x=1_y z+2

phwong trinh chinh tic 1a =~
2 3 1

Cau20. MN =(-1;3;2).
Puong thing MN qua N nhan MN = (—l; 3; 2) lam vecto chi phuong c6 phuong trinh
x y-1 z-=-3

213 2
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Cau2l. Truc Oz di qua gdc toa do 0(0;0;0) va nhan vecto don vi k = (O; 0;1) lam vecto chi phuong nén co
x=0
phuong trinh tham s6 < y =0,
z=t
Cau 22. Theo Iy thuyét vé duong thing trong khong gian Oxyz, ta c6 phuong trinh tham sb ciia duong thing di qua
xX=Xx,+at
diém M(xo;yo;zo) va ¢ vécto chi phuong a = (asay;a;) 1ay=y,+ay, (t eR).
z=2z,+a,t
Do d6, dap an D dung.
Cau 23. Chon B

Ta co: EF = (3;1;=7) . Puong thing EF di qua diém E(-1;0;2) va c6 VTCP u=EF = (3;1,-7) ¢co

x+1 y z-=-2
huong trinh: === .
pone 31 7
Cau24. ChonB
x=0
Truc 'Oy la giao ciia mit phang (Oxy) Vé( y0z ) nén c6 phuong trinh la { y =¢
z=0

Cau25. a=(4-6,2)=2(2-31)\

Do d6 dudng thing A c6 mét vecto chi phuong 1a U= (2; -3; 1) . Vay phuong trinh tham s6 cua A di qua

x=2+2t
M (2; 0; —1) va ¢6 mot vecto chi phuong la u= (2;—3;1) la: < y=-3¢
z=—1+t

Cau26. Tacé PO = (1;2;3). Goi d 1a dudng thang di qua hai diém P,Q
Khi d6 d c6 mot vec to chi phuong 1a 1q = PO = (1,2;3)

, . -1 -1 z+1
Phuong trinh duong thang d di qua diém P(l;l;—l) la d: xl = y2 = Z3 .

Cau27. Tacod AB (4;2;-4).Suyra AB clng phuong v6i ﬁ(—Z;—l; 2).
Phuong trinh dudng thing AB di qua B (5 ;45— 1) nhan ﬁ(—2; -1; 2) lam vecto chi phuong la:
x=5 y—-4 z+1
2 a1
Cotoadd C (—1; -2; —3) khong thoa man phuong trinh (1) nén phuong an  B.

,(1).Dodoloai4, C.

Lai c6 toa do D(3; 3; 1) thoa man phuong trinh (1) nén phuong trinh dudng thing AB ciing dugc viét
x-3 y-3 z-1

2 -1 2
Céau 28. Puong thing Oy di qua diém A(O ;2 0) va nhan vecto don vi } = (O; I; 0) lam vecto chi phuong nén

la:

x=0+0.z x=0
c¢6 phuong trinh tham s6 1a y=2+1.t(teR)<:> y=2+t(teR).
z=0+01 z=0
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Cau29. Chon A
Puong thing d di qua diém M (1;2;-3) nhén véc to U= (2; -1 l) nén c6 phuong trinh dang chinh tic 1a

x—1 y-2 z+3
2 -1 1
Dang 2.2 Xéac dinh phuong trinh duong thang khi biét yéu t6 vudng goc
Cau 30. Chon B
Vecto chi phuong cua duong thang 1a i = (1; 3; —1) nén suy ra chi dap an A hoac B dung. Thir toa do
diém A (2 ;35 0) vao ta thay dép 4n B thoa man
Cau31l. ChonC 7 i
Goi A 1a dudng thang can tim.
Goi M =ANOx.Suyra M(a;O;O).
AM =(a-1;-2;-3).
d ¢6 VTCP: u, =(2;1;-2).
ViALld nén AMu, =0 < 2a-2-2+6=0<a=-1.
Vay A qua M(—l; 0;0) va co VICP AM = (—2;—2; —3) = —(2; 2;3) nén A co6 phuong trinh:
x=-14+2¢
y=2t
z=3t
Cau32. ChonC
Duong thing di qua A va vudng goc véi mat phing (B CD) nhan vecto phap tuyén cua (BCD) la vecto
chi phuong
Tacd BC = (2;0;—1),BD = (0;—1;2)
= uj = Npep = [B_C",ﬁ} = (—1;—4;—2)
Khi d6 ta loai dap én A va B
1=2+t¢ t=—1
Thay diém A (1;0; 2) vao phuong trinh ¢ phuong an Ctac6 {0 =4+4t <t =—1.
2=4+2¢ t=-1

Suy ra dudng thing c6 phuong trinh tham sé & phuong 4n C di qua diém A4 nén C 1a phuong 4n dung
Cau 33. ChonD

x=3-¢ x=5-3t,
Phuong trinh @, 11y =3-2t, va d,:qy=—1+2t,
z=-2+t z=2+t,

Goi duong thang can tim 1a A.
Gia sir duong thang A cat duong thang d, va d, lan luottai 4, B.

Goi A(3—1;3-2t;;-2+1,), B(5-31,;—1+21,;2+1,).

AB =(2-3t, +1,;~4+2t, +2t;4+1,—1,).

Vecto phap tuyén ciia (P) 1a ﬁz(l; 2;3).

236+t A+24+26 4+t -
1 2 3

Do AB va ii cung phuong nén
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2-3t,+t,  —4+2, +21

1 2 t, =2 ’
4426, 42t 4+t 1, <:>{t2 _,-Do do A(l;—l;o), 3(2;_1;3)‘
23
Phuong trinh dudng thang A di qua A(l;—l;O) va ¢6 vecto chi phuong 71 = (1; 2;3) 1a
x—1_ y+1 z
T3
Cau 34. Chon A
AB =(1;-2;2)
AD =(0;-1;3)

AB A AD = (—4;—3;—1)
DPuong thing qua C (2; —1; 3) va vudng goc voi mit phing (ABD) c6 phuong trinh
x=2-4¢
y=—1-3¢
z=3-t
Diém E (—2; —4; 2) thudc dudng thing trén, suy ra duong thing can tim tring voi dudng thing co
x=-"2+4
phuong trinh { y =—4+3¢
z=2+t
Chon dép an dung l1a dap an C
Céu 35. ChonC
Taco AB =(=1;3;1); AC =(1;=1;0); fi ,,, =| 4B, 4C | =(1;1;-2).
Dudng thing di qua D va vudng goc v6i mit phing (ABC ) nén cé véc to chi phuong la ﬁ( a5C) = (1 ;1 —2) ,
x=1+t¢
phuong trinh tham s6 1a: { y =1+¢
z=-3-2t

Cau 36. Chon A i .
Goi duong thang can tim la A

ar:x;rlzy_zlzz_2 ¢6 VTCP & =(1;-2;2).

Goi M (0;m;0) € Oy, tacé mz(—2;m—l;—3)
DoAld & AMi=0 < -2-2(m-1)-6=0<m=-3
x =2t

Tacd A ¢6 VICP AM = (—2; —4;— 3) nén c6 phuong trinh < y = -3 +4¢.
z =3t

Cau 37. Chon B
Goi d 1a duong thang di qua 4 va vudng goc véi (BCD).

Taco BC=(~1;1;-1); BD =(0;-1;-2).
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Cau 38.

Mit phéng (BCD) c6 vec to phap tuyén la E(BCD) = [EE,EE } = (3;2;—1).
Goi ;td 1a vec to chi phuong cua duong thing d .

Vi d L(BCD) nén u, = nseo) =(3;2;-1).

Pép A va C ¢6 VTCP u, =(3;2;~1) nén loai B va

D.

Ta thdy diém A(O; 0;2 ) thudc dap an C nén loai  A.

Loi giai
Chon D
Céch 1:
) - x=1 y z+1 , | . -
Duong thang d :T = n = 5 co véc to chi phuong u = (1;1; 2)

Goi (P) la mat phang qua diém A va vudng goc voi duong thang d , nén nhan véc to chi phuong cua d
la vecto phap tuyén (P):l(x—l)+y+2(z—2)=0<:>x+y+22—5=0
Goi B la giao diém cua mit phang (P) va duong thang d = B(l +t;t—-1+ 2t)
Vi Be(P) < (1+1)+t+2(-1+2t)-5=0<1=1= B(2;1;1)
Ta co duong thing A diqua A4 va nhn vecto AB = (l;l; —1) la véc to chi phuong c6 dang
A:x—lzlzz—;
1 1 -1
Céch 2:
Goi d NA=B= B(l+t;t;—1+2¢)

AB =(t;1;-3+2t), Puong thing d c6 VTICP 1a u, = (1;1;2)
Vid LA nén AB Lu, < ABu, =0 t+1+2(-3+2t)=0 1 =1
Suy ra Zl?:(l;l;—l) .Ta co duong thang A di qua A(I;O;Z) va nhan véc to ZEZ(I;I;—I) la véc to

chi phuong c6 dang A :XT_I = % =z _12 .

Cau 39. ChonD

Ta co: [5;1,@] =(4;,-8;8)

Goi d 1a duong thing théa man khi d6 d c6 VICP u = (1;-2;2)

Taco OA=3,0B=4,AB=5.Goi I(x;y;z) la tim dudng tron nodi tiép tam gisc OAB

Ap dung hé thirc OB.IA+OA.IB+ AB.1O =0

& 4.(0A-00)+3.(OB-01)+5.10 =0 < OI =%(452+35§):> 1(0;1;1)
x=t

Suyra d:{y=1-2fcho t=-1= d diquadiém M(-1;3;-1)
z=1+4+2¢

Do @6 d di qua M (—1;3;—1) c6 VICP U= (1,—2;2) nén duodng thiang c6 phwong trinh

x+1 y-3 z+1
1 -2 2

Cau 40. ChonC
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x=—1+2¢t
d:iy=—t
z=-2+2¢

Goi A 1a dudng thing ndm trong (P) vudng goc voi d .
u, =[uzn, |=(-1:43)
Goi A 1a giao diém cia d va (P). Toa do A 1a nghiém ciia phuong trinh:
(“14+20)+(-t)-(2+2t)+1=0=t=2= A(3;-2;2)
x=3+t
Phuong trinh A qua A4(3;-2;2) ¢ VtcpuﬁA =(-L4;3)codang: {y=-2—-4t
z=2-3t
Cau4l. ChonD
+) VICP ctia A, A" lan luot 1 ii = (3;2;1) va 5=(1;3;-2) ; [,5]=(-7;7;7)
+) Vi d vubng goc voi A va A nén i, :(—1;1;1).

x=-1-t
+) d diqua M(—1;1;3) nén d:qy=1+t .
z=3+t
Cau42. ChonD
x=t
TacéA:fzy—H:Z_I:A: y=—1+2¢
2 1 z=1+t¢

Goi M =AN(P) > M e A= M(1;2t—1;1+1)
Me(P):>t—2(2t—1)—(t+l)+3:O S4-4=01=1 :>M(1;1;2)
Véc to phap tuyén ctia mit phang (P) 1an= (1;—2;—1)

Véc to chi phuong ciia duong thing A 1a U= (1; 2;1)

Puong thing d ndm trong mat phang (P) dong thoi cat va vudng goc véi A
5 1r- -
= Dudng thang d nhén E[n,u] = (O;—l;2) lam véc to chi phuong VéM(l; 1;2) ed

x=1
=> Phuong trinh duong thing d 1<y =1—1
z=2+2t¢
Cau43. ChonC
Toa 49 giao diém cta d, va (P) la A(4;-1;2)
Mit phing can tim di qua A va nhan i, (2; -1; 2) 1am VTCP ¢6 phuong trinh 2x -y +2z-13=0.
Cau44. Chon A
Goi VTCP ctia dudng thang cdn tim 1a a = (a,;a,5a;) voi af +a; +a; >0.
Dudng thing vudng goc vé6i (a) oa cung phuong n< % = a_21 = %
Chon a, =1 thia,=-1 va a,=2.
Cau 45.
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. Puong thiang d vudng goc v6i mit phing toa do (0xy) nén nhan k = (0; 0;1) lam vecto chi phuong. Mat khac d

diqua A4 (l; I; l) nén:
x=1
= Puong thing d c6 phuong trinh 1a: y=1
z=1+t¢
Cau 46. i
Loi giai
Chon B
Mt phing (P) ¢ VTPT la n=(1;-3;2).

Vi d vuodng goc vaoi (P) nén d nhéan ﬁ:(l;—3;2) 1a VTCP.

. - -1 +3 -2
Duong thang d qua M va nhan n=(1;—3;2) la VTCP c6 phuong trinh: xl 4 3 = 22 .

Cau47. Goi d la dudng thing qua A va d cit d, tai K. Khido K (241 —1—1; 1+1).
Ta co R:(H—t; —t;t—2).
Puong 4K L d, < EZ: 0, véi U, :(l; 4; —2) 12 mdt vecto chi phuong cua d, .
Dodo 1+t—4t—2t+4=0&¢t=1,suyra R:(Z -1 —1).

Vay phuong trinh dudng thing d : x;l 4 +11 =z _13 .

Cau 48. Goi giao diém cia A va d 1a B(t+1;4;2¢~1). Khi d6 u, = AB =(t,4,2¢t-3).

Vi duong thang A vudng goc voi duong thing d b u: = (1, 1,2) thi:

t+t+2(2t-3)=0t=1=u, =(1,1,-1).

x=2 y-1 z-1
1 -l

Phuong trinh dudng thing A thoa mén yéu cau bai toan 1a A :

Cau49. Puodng thing d c6 mot vecto chi phuong 1a U= (1;2;3) .
Goi A 1a dudng thing di qua M , vudng goc véi d va cét Oz .
Goi N(0;05¢)=ANOz :m:(—l;o;t—l).
SN 4 . —
Alde MNu=0 <t 25 = MN = (—1;0;%}. Khi d6 MN cung phuong véi u, = (—3;0;1)
Duong thing A di qua diém M (1; 0; 1) va ¢6 mot vecto chi phuong (—3; 0;1) nén c6 phuong
Cau 50. Chon B

Do A nim trong nim trong (P) va vudng goc vGi d nén A c6 vécto chi phuong la
ty =| ity | = (4-57)
Goi A=ANdthi 4 :(P)md = A(I;O;—3)

x=1+4¢ x=-3+4¢
Vay phuong trinh tham sb cia A 144y =0—5¢ hay < y =5->5¢
z=-3-Tt z=4-"t

Cau51. Tacé: ug =(1;4;-2)
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x=2+t

x=2 y+1 z-1

1 1 nén phuong trinh tham s cua d, qy=-1-t (teR)

z=1+t¢

d2

Goi dudng thing d cit duong thing d, tai M(2+t;—1—t;1+t)

Ta co: m=(1+t;—t;t—2)

Puong thing d di qua 4; M nén vecto chi phuong Ua =(1+t; —t;t—2)

Theo d& bai d vuong goc d, = ua L, < uaay, =0 L(1+2)+4(~1)-2(t-2)=01=1
= ua =(2-1;-1)

Phuong trinh dudng thing d di qua A(l;—1;3) VA co Ug :(2;—1;—1) c6 dang:

x—1 y+1 z-3

I

Caus2. np=(5-12), u, =(25-3),Goi [ =dn(P), I ed=I(2t;3+2-3¢)

Ie(P)=2t—(3+t)+2(2-3t)-6=0 & t=-1=1(-225)

Goi A 1a duong thing can tim.

Theo gia thiét {uA + u_d = Zt: = [@,ﬁ;] = (1;7;3)

ZJ‘nP
, , +2 y-2 z-5
Va duong thing A di quadiém I.Vay A: o= =2"2_2"2

Cau 53. Goi A la dudng thing can tim
And =M nén M(-3+26;-2—1;,-2—41)

And, =N nén N(—l+3u;—l+2u;2+3u)
MN =(2+3u—26;1+ 2u+t;4+3u + 4t)

Taco6 MN cung phuong voi EPQ)

a 2+3u-—2¢ B 1+2u+t¢ _4+3u+4t

Né
1 2 3

ta giai h¢ phuong trinh tim duogc {

Khi d6 toa do diém M (~5;~1;2) va VTCP MN =(-2;-4-6)=-2(1;2;3)

x+5 y+1 z-2
2 3
Dang 2.3 Xéac dinh phuong trinh duong thang khi biét yéu té song song
Cau 54. Chon C
Duong thing A diqua A vasong song BC nhan BC = (—2;1;1) lam vecto chi phuong
. . +1 -3
= Phuong trinh chinh tac cia duong thang A : lZ = yT =z T
Chu y: Ddp dn A khong nhén dwgc, vi do la phwong trinh tham s6 ciia dwong thing can tim, chit khong
phdi phwong trinh chinh tdc.
Cau 55. Chon A

Phuong trinh tham s6 A 1a
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ﬁ(P) = (15 151) L , ,
Taco § _ (l | 1) va [”(P)’n(g)} = (2;0; —2). Vi dudng thing d song song véi hai mit phéng(P)
i o= (11
(Q) > >

va (Q) ,nén d c6 vécto chi phuong U = (1;0;—1).
x=1+t
Puong thang d di qua A(l; -2; 3) nén ¢6 phuong trinh: §y = -2
z=3—¢
Cau 56. Chon B
Trung diém cia AB la I(O; 1; —1)
x+2 y-2 z+3

] 1 cO VTCP 1a ;t(l; -1; 2) nén duong thing A cén tim ciing c6 VTCP ;t(l; -1; 2)

d

y-1 x+1
-1 2
Cau57. Tacé u, =(3;—5;—1) 1a véc to chi phuong cua d .

2 x
Suy ra phuong trinh duong thang A :T =

ljz(P) 2(2;0;1) 1a véc to phap tuyén cia (P)
[Z,n(p)}:(—S;—S;IO).

Do A vudng goc véi d va song song vGi (P) nén u = (1;1;—2) la vécto chi phuong cua A .
x—-1 y+3 z-4
1 -2

Khi d6, phuong trinh cia A la

Cau 58. Chon A
Aed = A(3a;1-a;—-1+a) ; Bed, = B(2+b;1-2b;-3+b).

AB=(2+b-3a;-2b+a;b-2~a) ; i, =(2-1;2).
Do AB//(P) nén ABiji, =0 a =§b.

Toa dd trung diém cua doan théng AB 1a
It 3a+2+b;2—2b—a;—4+a+b hay I 1+§b;1—§b;—2+§b
2 2 2 2 6 6
Suy ra tap hop trung diém cua doan thing 4B 1a mot dudng thang cé vecto chi phuong
i =(-9;8;-5).

Cau 59. Goi % = (3; -2;— 3) 1a vecto phap tuyén ctia mit phing (P) .

Puong thing d di qua diém M(2; —4; 1) va co vecto chi phuong Z = (3; -2; 2).
Giast ANd =M nén M(2+3t;—4—2t;1+2t) khi d6 vecto chi phuong clia duong thing A 1a
u, = AM = (3t—1;,-2t—6;2t +5) .

Taco AM J_n(P)

Suy ra W:(E—ﬁﬂj

& AM 5, =0 nén 3(3t—1)—2(—2t—6)—3(2t+5)=0@t:g.

2 b

7 77
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Chon vecto chi phuong ctia duong thing A c6 toa do 1a (1 1;—54; 47) do d6 phuong trinh duong thing
x=3+11¢t

cintimla {y=2-54¢ .
z=—4+47t¢

Dang 2.4 Xac dinh mot s phuong trinh dudng thang dic biét (phan giac, trung tuyén...)
Cau 60. ChonB

Ta c6 diém A(l;—3;5) thudc duong thing d , nén A(l;—3;5) 1a giao diém cia d va A.
Mot vecto chi phuong cua duong thing d 1a ;/(—3; 0; —4) . Ta xét:

u
- 1 -1 3 4
=1=vV== 3505 4 = __703__
Vi MV 5( ) ( 5 5)

Nhén théy u,.v, >0, nén goc tao bdi hai vecto u,, v, la goc nhon tao bdi d va A.

—~ (410 22} 15

Taco @zui+vl :(—— ——— ——?(2;—5;11) la vecto chi phuong cua duong phan giac cia

157157 15
goc nhon tao bdi d va A hay dudng phén gidc cia goc nhon tao bdi d va A ¢6 vecto chi phuong 1a
x=—-1+2¢
VI = (2; -5;1 1) . Do d6 ¢6 phuong trinh: 4 y =2 —5¢
z=—6+11¢

Cau61. ChonB

T

x=1+¢
Phuong trinh A:<y=1-2¢".
z=1+2t'

Taco d A= A(L1;1). Liy I(451)ed = Al =(3;4;0)= Al =5.
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Goi M(l+t';1—2t';l+21")€A sao cho AM = Al .

yS
=2
Khido3t|=5e| 3
t=—2
3

3 333 33 °3 3

Khi d6 cos IAM = —% = IAM >90° = trong truong hop nay (d;A) >90° (loai)

Véi t'= —g = N(—g;?;iJ = AN =(—§;2;—mj = AN =§.

Khi d6 cos IAN = % — TAM <90° = trong truong hgp nay (d;A) <90° (théa man)

Goi H la trung diém cia NI = H 2. E _—2 = AH 21(2;11;—5).
37373 3
514 =2
Khi d6 duong phan gidc ctia goc nhon tao boi d va A di qua H g 3 ? hodc A(l I l)
x=—-1+2¢
va nhan lam u = (2;1 1;—5)VTCP = phuong trinh phan giacla < y =—10+11¢.
z=6-5¢
Cau 62. Chon B
A=dnNA
x=1-2¢
Phuong trinh tham sb ctia duong thang A:<{y=1+1z .
z=1+2t

Chon diém B(—1;2;3) eA,AB=3.
Goi Ced théamian AC=A4B = C E 1—7 ;1| hodc C —i;—z;l
575 5 5
R < R 4 7 5 ~ \ r
Kiém tra dugc diém C —g;—g; théa man BAC 1a gboc nhon.
9 3 . A i A a1 . . \
Trung diém ciia BC 1a [ —E E ;2 |.Duong phén giac can tim la A7 c6 vecto chi phuong 1a
x=1+19¢
U= (19;7;-10) c6 phuong trinh 1a < y =1+7¢ . Toa do diém cita d4p 4n B thuoc A7 .
z=1-10¢
Cau 63. ChonC
Puong thing d di qua A(1;2;3) vac6 VICP ad =(1;1;0).
Taco dii =1.0+1.(=7)+0.(~1)=-7<0= (d,ii)>90".

Puong phan giac ctua goc nhon tao boi d va A c6 VTCP: p=-t, 4 _ (5 12; 1) ! (5 12; 1)

| al 5I
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x=-4+5t
Phuong trinh dudng thing cin tim 1a{ y = —10+12¢.

z=2+t
Cau 64. Chon A

Goi M (x;y;z) la trung diém BC . Khi do M (1;-1;3)
Tacd AM =vicpu = (2,-4:1)

PTRT Ay Xl _y=3_ 272
—4 1
Cau 65. Goi B(0;5;0) la giao diém cta d véi truc Oy . (Piéukién b<0)

1
Tac6 OA =2 vatam giac OAB vudngtai O nén S,,,;, =—0AO0B=1=0B=1
Suy ra B(O; —-1; O) .Taco AB = (—2;—1; 0) la mot vec to chi phuong cua d .

x=2-2t
Va duong thing d di qua diém A(2; 0; O) nén ¢ y=—t

z=0
Cau 66. Chon A
0
B
E
A
Ta co
EZ——%A— Va+4+1 —

DT:0946798489
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OE :(O;E;EJ —u= (0;1;1)
7 7

=0
qua O o
: > Ay=t
VICP u
z=t
x=5+2s
Cau67. Bed = B(4+6;-4-1;6+2t).PTthamsdciia d,:{y=11+4s.
z=5+12s

Ced,= C(5+2s;11+45;5+25). Khido: AB=(1—t;—1-1;2¢+1); AC = (25;4s5+14;25).
Do A,B,C thing hing < AB,AC cing phuong <> Ik e R: AB = kAC

et 1=4ks+14k | s=-3 Dodo: AB=~ac =B _1
2 AC 2
26 +1=2ks {
=3

Ciu68. Piém B thuoc mit (P) nén B(Zc—b—l;b;c) vi M(1;2;3) la trung diém BC nén
C(3-2¢+b;4-b;6—c). Do C thugc mat (Q) nén 3c—c-7=0<c=3b-7. Khi dé
B(5b—15;b;3b—7), C(=5b+17;4 —b;13—3b). BC(~10b+32;-2b+4;—6h+20). ABC cintai A
nén BC.AM =0 20b—60=0<>b=3=> B(0;3;2). Duong thing A di quaM(1;2;3) va B(0;3;2)

x-1 y-2 z-3
-1 1

c6 phuong trinh la

Cdu 69. Chon C
A

~Y
K
Taco AB=(1;-1;2) va AC=(2;2; -4).
Goi M la trung diém AC ,taco M (3;2;-2), AM =(1;1; -2).

Do d6 AABM cantai A.Goi K 1a diém thoa man AK = AM + AB =(2; 0; 0). Khi d6 AK 1a tia

phén giac trong goc @ .
x=2+t
Vay phuong trinh duong phan giac trong goc BAC 1la < y=1 ,teR.
z=0
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Cau 70.
. ) x=—1+2¢
+ —
Tacc’)a?:x2 :%zzl =<{y=t Dodd M ed = M (-1+2t;¢;2+1).
z=2+t

Vi A(1;-1;2) la trung diém MN = N (3-2t;-2—-¢;2—1).
Mat khac Ne(P) :>3—2t—2—t—2(2—t)+5:0 <:>t:2:>M(3;2;4) :W=(2;3;2)1a mot
vecto chi phuong ctia A.
Cau7l. Tacod AB= (O; 0; —4) = —4(0; 0;1) .Hay AB c6 véc-to chi phuong k= (O; O;l).

Mit phiang (ABCD) c6 mot véc-to phap tuyén: [5;1,51}] = (0; 4;0) = 4(0;1;0) , hay }': (0;1;0) 1a mot
véc-to phap tuyén cua mat phing (AB CD) .

AD 1 AB AD 1k v -~z

nén < ___ _ .DPuongthing AD c6 véc-to chi phuong la [j;k} = (1; O;O).
AD c (ABCD) AD 1 j

>

Vi

x=1+t¢
Phuong trinh dudng thing 4D 1a: < y =0
z=1

Do d6 D(1+1;0;1).

Mit khac AD:AB<:>\/t2+02+(1—1)2 :4<:>Bi44.

Vidiém D c6 hoanh d6 4m nén D(—3; O;l) .
Vitam / cta hinh vuéng ABCD la trung diém BD,nén [ = (—1; O;—l).
Dudng thing d 13 truc dudng tron ngoai tiép hinh vuéng ABCD ¢6 véc-to phap tuyén 1a ; = (O; 1; O) , nén
x=-1
phuong trinh duong thing d 1a: d:{y =t
z=-1
Cau 72. Nhan thy A(—l; 2;—1) 1a giao diém cua Ava A, .
A, ¢6 VTCP 1 u, =(1;2;3)
A, ¢6 VTCP1a u, =(1;2;-3).
|50, | =(~12;6;0) = —6(2-1;0)..
Phuong trinh mit phing (P) 1 2x—y+4=0.
Goi U= (a;b;c) 1a VTCP cua d céan tim.
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Tacé d nam trong mat phang (P) chira hai duong thang AL A= ul [ui,g}

=2a-b=0 =b=2a
Lai c6 d la phan giac ctia A, A,
|a+2b+3c| B |a+2b—3c|

=cos(d,A,)=cos(d,A,) = =
( 1) (d:8.) Vo +b*+c* 14 Na* +b* + 2 14
a+2b+3c=a+2b-3c c=0 (1)
= <~ .
a+2b+3c=-a-2b+3c |a+2b=0 (2)
x=-1+t¢
xét (1), ¢=0, b=2a = u=(a,2a,0)=(1;2,0).>d :{y=2+2t,teR.
z=-1
L1+2.2] 70
Asd)= = Aj;d)~53°18".
cos(A;d) N AR = (A;d)
x=-1
a+2b=0 -
Xét(2):{b 5 =a=b=0=u=(0;0;c)=c(0;0;1) =>d:yy=2 ,reR.
=2a
z=—1+¢

cos(AI,d)—ﬂ—i =(A,,d)~36°42".

141 Jia
Do d la dudng phéan gidc cua goc nhon nén (Al,d ) <45°.
x=-1
Vay dudng thing d cintimla d:qy=2 ,teR.
z=—1+t¢
Nhan xét: Co thé 1am don gian hon bang cach: ta thiy uT = (1; 2; 3) ; I/Tz = (l; 2;— 3) 12 hai véc to c6 do dai
bang nhau va LTIZ <0= (LTL,LTZ) >90°. Vay (LTl —uj) chinh la véc to chi phuong cta d .
Cau73. Tacd: AB=(1;3;0); BC =(-4;-2;2), AC=(-31;2)
= AB* =10, BC* =24, AC* =14 = AABC vuédng tai A .
Tam [ cua duong tron ngoai tiép tam giac 1a trung diém cua BC = [ (O; 2; 0) .
: . el —
Duong thang d can tim di qua I(O; 2; O) va nhén vecto u = E[AB, AC} = (3; —1;5) lam véc to chi

, . -3 -1 -5
phuong. Phuong trinh chinh tac ctia duong thang d 1a: al 3 4 " =z .
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B

Céu 74.
Ta c6 tir gidc BOKC 1a tir giac ndi tiép duong tron ( vi c6 hai goc vuéng K, O cing nhin BC dudi mot

goc vuodng) suy ra OKB = OCB (1)

Ta c6 t gihc KDHC 1a ttr gidc noi tiép duong tron ( vi c6 hai goc vuong K, H cing nhin DC dudi mot
goc vuong) suy ra DKH = OCB (2)

T (1) va (2) suy ra DKH =OKB dod6 BK 1a duong phan giac trong ctia goc OKH va AC 1 duong
phén giac ngoai cua goc O/K\H .

Tuong tu ta chimg minh dugc OC la duong phan giac trong cia goc KOH va AB la duong phan giac

ngoai cua goc KOH .
Taco OK =4; OH =3; KH =5.

Goi I, J lan luot 1a chan duong phan giac ngoai ctia goc OKH vi KOH .

Tacé I = AC N HO taco Q:K—O:fjﬁzfﬁljl(—&—&—4).
IH KH 5 5
Tacd J = ABNKH taco £=%=£:E=ijﬁ:>](l6;4;—4).
JH OH 3 3
. . . — (16 28 20) 4 . . . )
buong thang /K qua [ nhan /K = ?;?;? 25(4;7;5) lam vec to chi phuong c6 phuong trinh
x=-8+4¢
(IK): y=—8+7Tt
z=-4+5t¢
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Puong thang OJ qua O nhan OJ = (16; 4;—4) = 4(4; 1;—1) lam vec to chi phuong c6 phuong trinh

x =4t
(OJ):qy=t
z=~1

Khi d6 4=IK NOJ, giai hé ta tim dugc A(—4;—1;1).
Taco [d=(47;5) va 1] =(2412;0), ta tinh | 14, 1] | = (~60;120;~120) = =60 (1; - 2;2).
Khi d6 duong thing di qua 4 va vudng goc voi mit phang (ABC ) co véc to chi phuong U= (1;—2;2)

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

nén co phuong trinh
Nhan xét:

] Méu chét ctia bai toan trén 1a chimg minh tryc tim D cua tam gidc ABC 14 tim dudng tron noi tiép tam
gidc OHK . Khi do, ta tim toa d6 diém D dya vao tinh chét quen thudc sau: “Cho tam giac ABC vé6i 1
14 tim duong tron ndi tiép, ta cé a.A+b.IB+cIC =0,véi a=BC, b=CA, ¢ = AB”. Sau khi tim duoc
D, tatimdugc A véichayring Ae DH va OA L DA .

7] Ta ciing c6 thé tim ngay toa do diém A bang cach ching minh A4 13 tim dudng tron bang tiép goc H
cta tam giac OHK . Khi do, ta tim toa do diém D dua vao tinh chét quen thudc sau: “Cho tam giac 4ABC
v6i J 1a tim duong tron bang tiép goc 4, taco —aJA+bJB+cJC=0 ,vo0ia=BC,b=CA, c=AB

2

x=2+2t

Céau 75. Phuong trinh tham s6 cua duong phan giac trong goc C 1a CD:{y=4—¢ .
z=2-

Goi C=(2+2t;4—t;2—t), suy ra toa do trung diém M cua AC 1a M=[2+t;%;%j. Vi

M € BM nén:

T—t 5—t
-3 | =2
(2+t)—3_( 2 j _( 2 j PNl S Sl R ol SO

-1 2 -1 -1 4 -2
Do d6 C=(4;3;1).
Phuong trinh mit phing (P) diqua 4 vavuéng goc CD la
2.(x=2)-1.(y-3)-1.(z-3)=0 hay 2x—y—z+2=0.
Toa do giao diém H cua (P) va CD la nghiém (x;y;z) cua hé

x=2+2t x=2+2t x=2
—4—¢ —4—¢ —4
Y =17 T s H(242).
z=2—- z=2-t z=2

2x-y-z+2=0  |2(2+20)—(4=1)=(2-1)+2=0 [r=0

Goi A' 1a diém ddi ximg v6i A qua dudng phan giac CD, suy ra H 1a trung diém AA', boi vay:
X,=2x,-x,=22-2=2

Ve =2y, -y, =24-3=5 = 4(25]1).

X,=2z,-z,=22-3=1
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Do A’ € BC nén duong thang BC c6 véc-to chi phuong 1a CA' = (—2; 2;0) = 2(—1;1;0) , nén phuong
x=4—t¢
trinh duong thang BC 1a { y=3+t¢.

z=1
Vi B=BM N BC néntoadd B la nghiém (x;y;z) cua hé
x=4-t =2
y=3+t y=5s ,
z=1 =3 1:>B(2;5;1)EA.
z =
-1 2

Puong thing AB c6 mot véc-to chi phuong 1a AB = (O; 2; —2) = 2(0;1;—1); hay U = (0;1;—1) 1a mot
véc-to chi cua phuong dudng thing AB . ‘ ‘

Dang 3. Mot s0 bai to4n li¢n quan giira diém véi dudng thing

Dang 3.1 Bai toan lién quan diém (hinh chiéu) thuc duong, khoang cach

Cau 76. Chon A

Cau 77.

Cau 78.

Cau79.

Cau 80.

Cau 81.

Céch 1. Dya vao ly thuyét: Néu d qua M (xo; yo;zo) , €O véc to chi phuong ;(a;b;c) thi phuong trinh
x=Xx,+tat

duong thang d 1a: { y =y, +bt , ta chon dép an

z=2z,+ct
B.
Céch 2. Thay toa do cac diém M vao phuong trinh dudng thing d , ta co:
I=1-¢ t=0

2=5+t < t=-3(Voly). Loai dap an A.
5=2+3t t=1
Thay toa do cac diém N vao phuong trinh duong thing d , ta co:

1=1-¢
5=5+¢t < ¢t=0.Nhandipan B.
2=2+3¢
Chon B
. 5 x+2 y-1 z+2 _. >
Duong thang d : = " = di qua diém (—2;1;—2).
Chon A
Ta thdy véi £ =0 ta duoc M(2;—1;O) ed
Chon C.
x:1+2(—2):—3
Véit=-2,taco qy=3-(-2)=5
Z=1—(—2)=3
Vay M (-3;5;3)ed.
Chon A

Taco: M ed nén It eR:M(1+1; 2+ l+2t).Dk:1+2t<0:>t<_71(*)

Nguyén Bio Vwong: https://www.facebook.com/phong.baovuong 58




CAC DANG TOAN THUONG GAP TRONG KY THI THPTQG DT:0946798489
MA® + MB* =28
& (=) +(B3-1) +(1-2t) +(-2~1) +(~1) +(2-2¢)" =28

t=1(L)
S128-2t-10=0 <
(=—2(T/m)
6
Véi t:—é,ta co M(l,z,—zj
6 6 6 3

1=t t=1

Cau 82. Thay toa do cua K(l;—l;l) vao PTTS cia d tadugc {—1=1-t<>{t=2 : khong ton tait.
1=2+t¢ t=-1

Do do, K ¢d.
1=t t=1

Thay toa do cta E(l;l;2) vao PTTS ctia d tadugc {1=1—t < {t=0: khong ton tai t.
2=2+t t=0

Do do, E¢d.
1=t t=1
Thay toa d0 cua H(l;2;0) vao PTTS cia d taduwoc {2=1-¢ <> <{t=—1: khong ton tai t.

Do do, H ¢d.
0=t t=0
Thay toa do cta F(O;I;Z) vao PTTS cua d tadugc <1=1-¢t <<t=0<1=0.
2=2+t t=0

-1 -1+1_2-2
-1
x=1+¢

Cau 83. Xétdiém N(I;—1;2) taco nén diém N (1;—1;—2) thudc dudng thang da cho.
Cau 84. Phuong trinh tham s6 duong thing d, :{y=¢ (¢ €R), véi vecto chi phuong u = (1;1;-2).
z=5-2t

Gia st duong thang d cat dudng thing d, tai B.Khidé B(1+1;1;5-21).

AB =(t;;3-2t)

Vi dudng thang d vuéng goc véi duong thang d, nén AB L d, < ABu =0

ot+t+(3-2t)(2)=0=1=1.
Khi d6 B(2;1;3).
Phuong trinh dudng thing d di qua A(I;O;Z)Vé c6 vecto chi phuong AB = (l;l;l) la:
x-1 'y z-2

1 | 1

Nhan thay Q(O;—l;l) ed.
Cau 85. Chon C
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x=1
V6it=0=>1y=5=>N(1;52)ed.
z=2
Cau 86. bapan A nh?n‘n vecto chi phuong.
Pép an B nham dau toa do diém.

Pap 4n D nham vecto chi phuong.
Cau 87. Chon D

. -1 +2 -3 .
Duong thang d : x3 P e di qua diém A(l;—2;3) )
Cau 88. Xét dap an A. Thay toa d6 diém A(3; -2; 1) vao phuong trinh dudng thang ta dugc
0_0 x-3 y+2 z-1

- = 9 dung. Suy ra duong thang di qua diém A(3; —2;1) .

1 1 2 1 1
Cau 89. Chon C

x=1
V6it=0=1y=5=>N(L;52)ed.
z=2
7-1 2+2 1-3
= #
2 4

nén diém

Cau 90. Thay toa d6 diém P(7;2;1) vao phuong trinh dudng thang d ta co
P(7;2;1)ed.
x=t
Cau 91. DPuong thing A c6 vtep u = (1;2;3) va c6 phuong trinh tham s 1a: 1y =21 (1€ R).
z =3t
Goi N(t;2t;3t) € A 1a hinh chiéu vuéng goc cia M 1én A, khi do:
— - 2 246
MN.u=0<:>(t—l)+(2t—0).2+(3t—l).3=0<:>14t—4=0<:>t:7:>N 7;7;7 .
Cau 92. Chon B
Goi H 1a hinh chiéu ctia M 1én A nén toa do ctia H c6 dang H(1—#;-2+3t;,-2¢) va MH L u,
e 11 3 5 =22
MHu, =0 14t-11=0t=—=>H(—;—;—)=>a+b+c=-1
14 1414 14
Céau 93. Puong thiang d co vecto chi phwong 1a u=(1;1;1).DoH ed = H(1 +t;1+t;t).
Taco: AH = (t;t;t-1). Do H 14 hinh chiéu ciia diém A 1én duong thing d nén suy ra
4

— - === 1 4
AHJ_u<:>AH.u=0<:>t+t+t-1=0<:>t=§:H(g;g;1).

Cau94. Tacé A'c(d) néngoi A'(6-4t;-2—1;-1+2t); A4 =(5—4t;-3—1;-2+2¢);
dudng thing (d ) 6 vecto chi phuong U= (—4;—1;2).
A4 L(d) = Adu=0<(5-4t).(—4)+(-3-1).(-1)+(2+2t) 2=0 1 =1.
= A'(2;-3;1).
vay A'(2;-3;1).

Cau 95. Phuong trinh dudng thing d qua C (—6;3;6) va song song v6i dudng thing AB 1a
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x+6 y-3 z-6
-2 1 2
Piém D thudc dudng thing d nén goi toa d6 D 1a D(—6—2t;3+t;6+2t).

Tu gidc ABCD 1a hinh thang cén nén ta co:
t=-2

t=-6
Véit =—2 = D,(-2;1;2), tir gidc la hinh binh hanh nén loai.

0] -[ac] & feseno o |

Voit=-6 = D2(6;—3;—6) théa mdn, nén 6-3—-6=-3.
Cau 96. Chon C

x=-14+2¢
Phuong trinh tham s ciia duong thing d y=t
z=2—t
x=—14+2¢
ViCed:{y=t = c(-1+28;1)
z=2—t

Taco AB =(I;-1;-2); AC = (~1+266,2~t) =| 4B, AC | = (3t~ 7T;-3t~1;3t-3)

Dién tich tam giac ABC 1a S ;. = %‘[E,A—C] = %\/271‘2 —54t+59

SABC:2\/§<:>%~/27ZZ—54I+5922\/5 ot=1=C(LLl) >m+n+p=3

Cau 97. Goi (P) 12 mit phing di qua A va vudng goc voi dudng thing d . Phuong trinh cia mit phing (P) la:
1(x—3)+2(y—2)+2(z—0)=0 &S x+2y+2z-7=0.
Goi H 1a hinh chiéu ciia 4 1én dudng thing d , khid6 H =d N(P)
Suy ra Hed= H(-1+-3+2t;—2+2t), mat khic H e(P) = -1+1-6+4t—4+4t-7=0
=t=2.Vay H(1;1;2).
Goi A’ 1a diém dbi xting v6i A qua duong thing d , khi d6 H la trung diém ciia A4’ suy ra A'(—l; 0;4)

Cau 98. Chon C
Duong thing A di qua N(O; 2;3) , €0 véc to chi phuong u= (1;—1;2)

Z\_/IN:(—2;6;4); [m,ﬂ:(l6;8;—4).

d(M,A)= ‘[Mg‘u] - */j? —2.14.

Cau99. M eA= M (t; 1+2t; —2+3t).
1=2=1+2t=5

Ta co d(M;(OyZ)):M:2<:>L:_2:1+2t=—2.

Suyra t =—2. Do d6 M(—2; -3; —8).
Vaya=-2;b=-3; c=—8=T=a+b+c=-13.

Dang 3.2 Bai toan cuc tri
Cau 100. Chon D
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Puong thiang d thay doi, song song véi truc Oz va cach truc Oz mot khoang bang 3nén d nam trén
madt try tron xoay co truc 1a Oz va ban kinh bﬁng 3.
Goi I 1a hinh chiéu ciia 4 1én Oy, khoang cach tir A dén d nho nhat khi d di qua giao diém ctua Oy
v6i mit tru 1a diém 1(0;3;0) nén d di qua diém N(O;3;—5).

Cau 101. Chon A
Vi d song song v6i Oz va cach Oz mot khoang bang 2 nén d thudc mit try truc Oz va ban kinh bang 2.
CoH (O;O;—2) 1a hinh chiéu vudng goc cia 4 (0;3;—2) trén Oz.
Co ﬁ(o;xo) = HA =3 nén A nim ngoai mat try.
Goi (P) 1a mit phing qua A va vudng goc v6i Oz. M 12 hinh chiéu vudng goc cua A trén d
Goi K 1a giao diém ciia AH va mit tru (K nam giita A va H).

d EOZ

Dé thiy d(A;d)=AM > AK; AK = AH —d (4;d)=1
Dau bang xay ra khi va chi khi M =K .

x=0
. 2_,
Khi d6 ta c6: HK ZEHA :>K(0;2;—2):>d: y=2 (teR)
z=—2+t¢

Vé6i t =—3 tathdy d di qua diém Q.
Cau 102. Chon B
Vi d thay dbi, song song véi truc Oz va cach truc Oz mot khoang bang 3 nén d 1a dudng sinh ctia hinh
tru c6 truc 1a Oz va c6 ban kinh day » =3.
Goi A' 1a hinh chiéu ciia 4 léntruc Oz = A'(0;0;-3) va 44'=4.
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Goi H (x;y;z) lahinh chiéucua 4 1én d .
AH 1énnhitkhi A, A', H thinghangva AH = AA'+ AH = AA'+r=4+3=17.

x=0
Khi d6 E:%ﬂ <:>(x;y—4;z+3):%(0;—4;0) ©y=-3=H(0;-3;-3).
z=-3

x=0
Vay d qua H(O;—3;—3) ¢6 vecto chi phuong k :(0;0;1) nén c6 phuong trinh < y=-3  suyra d
z=-3+t¢
di qua diém M (0;-3;-5)
Cau 103. Chon C

d O:l
I
1
I
—l——
Pl _---""\
_B4-___?{+T ————— ——e 4(0:3;-2)
W
]
I

Do duodng thang d //Oz nén d nim trén mit tru c6 truc 1a Oz va ban kinh tru 13 R = 2.
Goi H 14 hinh chiéu cua A trén truc Oz, suy ra toa do H (0; 0;— 2).
Do do d(A’OZ) = AH =3.

Goi B 1a diém thudc duong thing AH sao cho AH = %E

= B(0;-2;-2).

Vay d (A, d )max =5 <> d 1a duong thing di qua B va song song v6i Oz.
x=0

Phuong trinh tham sb cua d ;4 y = -2
z==2+t

Két luan: d di qua diém P(O;—Z;—S).

Cau 104. Vi M e d néngiasa M (1-6;2+16,—1).
Taco: MA® =31" +141+29; MB® =3t =41+ 2; MC® =3¢* +10r + 21
= P = MA* +2MB* +3MC* =18* +36¢+96 =18(¢ +1)" + 78> 78

Do dd P=MA* +2MB* +3MC* dat gia tri nhd nhit khi va chi khi £ = -1, khi do:
M(2;1;1):>a+b+c=4.

Cau 105. Goi / 1a trung diém ciia AB ,taco I =(2;-1;4).
. 2 YRV o = 3V . (i, m)
Khi d6: MA> + MB* = MA + MB =(M1+1A) +(M1+JB)
:2Z\‘ﬁz+ﬁ2+f§2+22\‘ﬁ.(ﬁ+7§):2M12+1A2+IBZ:M12+6.

Do d6 MA* + MB* dat gia tri nhé nhét khi va chi khi MI c¢6 d6 dai ngin nhét, didu nay xay ra khi va chi
khi M 14 hinh chiéu vudng goc ciia / trén dudng thing d .

Nguyén Bio Vwong: https://www.facebook.com/phong.baovuong 63




CAC DANG TOAN THUONG GAP TRONG KY THI THPTQG DT:0946798489
Phuong trinh mit phing (P) di qua / va vudng goc voi duong thing d 1a
1.(x—2)—2.(y+1)+2.(y—4) =0 hay (P):x—2y+2z—12 =0.

x=1+t
Phuong trinh tham sb ctia duong thang d 1a: { y =2-2¢.

z=3+2t
Toa do diém M cin tim 1a nghiém (x; A Z) cua h¢ phuong trinh:

x=1+t x=2

=2-2t =0
g o177 vay M(2:0:5).
z=3+2t z=5

x-2y+2z-12=0 t=1
Cau 106. Do M thudc A nén M (£;1+1;1).

Khi d6 MA =~/3 —6t+27 = \[3(1-1) +24 ,MB =~/31" +6.

Do d6 |MA—MB|=‘,/3(1—¢)2+24—\/3r2+6 .
Xéthaivécto;t=(\/§(1—t) \/_) va v = (\/_t \/_)
‘a‘—‘;“é‘;+v‘ 3nénl  =3.

Déu bang xay ra khi ﬁ=(\/§(1—t) \/—) va v = (\/_t —\/—)nguqchu’énghay t=1.
Cau107. M ed = M (-1+261-1;21).

Chu vi tam giac MAB 1a: AM + BM + AB . Vi AB = const nén chu vi nhé nhét khi
(AM + BM') nho nhét.

AM (2t —2;—t—4;2t), BM (2t —4;~t—2;2¢—6).
AM + BM =~9¢* +20 +/97* =361 +56 = \/3t 2f) \/(6—3t)2+(2x/§)2
atu=(362v5), v=(6-362V5 )= u+v=(6:445).

Ap dung bat dang thirc vecto: ‘u‘ + M 2 ‘u + v‘ . Dau bang xay rakhi u , v cing huéng.

Ta co

Ta co: AM+BM:M+MZ‘;+\:=‘= 62+(4\/§)2 :2@.Do do (AM+BM) nho nhét khi

‘ , L. 3t =k(6-31) r=1

ton tai sO k duong sao cho u =kv < = . Khi d6 M(l;0;2).
25=25k (k=1

Vay P=a+b+c=1+0+2=3.

Cau 108. Goi I 14 trung diém ctia AB . Khi d6 ta co

2\2 2\2
MA* + MB* = (MA2+M32) 2MA2.M32=(2M12+A5 j —2(M12—Af j

4 4
=4MI* + 2MI* AB? +ATB—2MI4 +MI*AB* - 4B

4 2\2
:2M14+3M12ABZ+Af :2(M12+3A4B j —%AB“
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Do d6, MA* + MB* dat GTNN khi MI nhé nhit <> M 1a hinh chiéu vudéng goc ctia / 1én d.
piém 7(2;-1;0). Ly M (2+£;-1+26;3t) ed. IM =(t;24;3t)
IM Lu, & IMu, =0 t+4t+9=01=0

Suyra M =1.
Vay x, =2

Cau 109. Goi I 1a trung diém cua AB , suy ra I(l;l;l); AB =(4;2;0).
Phuong trinh mit phang trung tryc ciia 4B : (a ) :2x+y—-3=0.
Vi (2.3+1.2—3).(2.5+1.3—3)=50>O nén B, C nim vé& mot phia so véi (a), suyra A, C nam vé
hai phia so voi (a)
Diém M théa man MA =MB khi M €(a).Khidé MB+MC =MA+MC > AC.
MB + MC nhé nhit bang AC khi M = ACN(a).

x=-1+2¢
Phuong trinh duong thang AC:  y =t , do @6 toa do diém M 1a nghiém ctia h¢ phuong trinh
z=1+2¢
x=-1+2¢ t=1
=t x=1
4 =17 Dodo M(L1:3), a+b+c=5.
z=1+2t y=1

2x+y-3=0 z=3
Dang 4. Mot s6 bai toan lién quan giira dwong thing véi mit phing
Dang 4.1 Bai toan lién quan khoang céach, goc
Cau 110. Chon A
(P) c6 vecto phap tuyén n(2;—2;—1) va duong thang A c6 vecto chi phuong ;1(2; 1;2) thoamian nu =0
nén A //(P) hoac A c (P).

_JZl—2(—2)—1+1L_2
- NVa+4+1 -

Cau 111. Duong thang d qua M (1;0;0) va c6 vec-to chi phuong a= (LL-2).

Do do: ldy A(1;-2;1) € A taco: d(A(P)) =d(A;(P))

Mit phéng (P) ¢6 vec-to phap tuyén n= (l;l; 1) .

an=11+11-2.1=0
Tacé:{ :>d//(P).

M ¢(P)
1+0+0+2]
d(d,(P))=d(M,(P))=——===5.
Cau 112. Xét phuong trinh 2(2+7)—(5+4t)+2(2+1)=0< 0/ +3=0.
Phuong trinh ndy vo nghiém nén A// (P) .
Chon M(2;5;2)€A.
Khi dé6:

d(8(P)) = d(M.(P)) = 22-5+22] _ .

22 4 (-1) +22
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Cau 113. Chon A.

Puong thang d c¢6 véc to chi phuong 14 U= (—l; 2;1)
Mit phang (P) ¢6 véc to phap tuyén la n= (l; -1 0)

Goi a1 goc gitta Puong thing d va Mit phing (P) . Khi dé ta co

Rz 1142, (=1)+1.0 3 3
SINO =175 = = = —
N T I S NE

Do d6 o = 60°

Cau 114. Cach 1:
Goi (Q)=(d,,d,") khi d6 (Q) c6 vecto phap tuyén 70 = [Z,ﬂ =(5,5,15).
Puéng thing d,' ¢6 vecto chi phuong u, " = [E,Jl } =(22;11;—11) hay mét vecto chi phuong khac
u=(21-1).
Vin u,=0=4a-Th+c=0=c=Tb—4a=u, =(a;b;7b—4a).

Talaicé (d;;d,)=(d,d,) = ‘cos (ul,uz)

= ‘cos(u1 ! uz)
2a+b+4a—7b|<:>|5a—5b|:|6a—6b|c>|a—b|:0<:>a:b
a+2b

=

<:>|a+2b+4a—7b|:

Chon a=1=b=1c=3= 1.

Céch 2:
Goi (Q) = (dl,d1 ') khi d6 (P) 1 (Q) . Cac dudng thang nam trong (P) ma vuong goc vai (Q) thi vudng
goc VGi tit ca cac dudng thang trong (Q) hay chung cung tao véi d,,d,"' cac goc 90°. Do do, cac duong
a+2b

; =

l.

thang nay thoa min yéu cau dé bai. Ching ¢ vecto chi phuong u= @ (l; L 3) =

Cau 115. * Taco : AB=(2;4;-6)=2(1;2;-3)
Goi 1 (4;3;4) 1a trung diém cua AB
Phuong trinh mit phang trung truc (Q) cua AB la: (x—4)+2(y—3)—3(z—4)=0
& x+2y-3z+2=0

_

Goi d :(P)m(Q) . Duong thing d ¢6 1 vpep la ﬁ:[n(l,),n@} :(l;l;l) va di qua diém N(—2;O;O),
x=-2+t

c6 phuong trinh la d :q y =t
z=t

*Goi M €(P):MA=MB .Khidé M edva M (-2+1;1;1)

Theo gia thiét, ta c6 : MA = \/g = \/(t—S)z +(t—1)2 +(t—7)2 = \/g
2
&3 -26t+40=0 <& 3
t=2= M (0;2;2)
Viy OM =22
Cau 116. Ta c6 vecto chi phuong cta d,, d, lan lugt 1a i, = (2;—2;—1) va U, = (1;0;—1).
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Mit phéng (P) qua d, =>nu, =0<2-2b-c=0. (1)

sin(d,,(P)) = .7 =sin45° < i —£<:>|l—c|:\/b2+cz+1<:>b2+20=0.(2)

i Jil J+cd+142 2
Te (1) va (2)= 1772 Spe= 4
u (1) va(2)= C=_2:> c=—4.

Cau 117. Puong thang d, va d, c6 vécto chi phuong lan luot 1a 4, = (2;—2;—1) Va U, = (1;0;—1).
Mit phang (P) ¢6 vécto phap tuyén 1a 7i = (l;b;c) .

i, Li u,.ni=0
Tir gia thiét ta co: i Ji _
g auz.na _ sin45° 1.1+0b6+(-1).c :_2
|, |.| i JE+0 () NP+ +7 | 2

2-2b-c=0 2b+c=2 2b+c=2 b=2
<~ <~ f— f—
[1—c|=~1+b*+¢? (1-c)’ =1+b* +¢? b*+2c=0 c=-2
Vay bc=—-4.
Cau 118. u, = (2;-2;—1), u, = (1;0;— 1) 1an lugt Ia vecto chi phuong ctia d,, d, . Theo bai ra ta c6

- — 2.1+(=2)b+(-1)c=0

nau, =0 c=2-2b
‘cos(ﬁ;uj) =sin(d,;(P)) And ‘1\./11:(1)).219:6(2—1)26‘ :Lz < (c—1)2 =1+b>+¢*
{b:2
2= .
c=-2

Dang 4.2 Bai todn phuong trinh mit phang, giao tuyén 2 mit phing
Cau 119. Chon A

Mit phéing qua A(l; 2; —2) va nhin LTA = (2; 1;3) lam VTPT
Vay phuong trinh ctia mit phang a: 2(x —1) + (y - 2) + 3(2 + 2) =0
& 2x+y+3z+2=0.
Cau 120. Chon C
Mit phéng can tim di qua M (3; -1; 1) va nhian VTCP cua A 1la LZ = (3; -2; 1) lam VTPT nén c6
phuong trinh: 3x -2y +z-12=0.
Cau 121. Chon A
x—=10 y-2 z+2
===
Mit phang (P):10x+ 2y +mz +11=0co vecto phap tuyén n= (10;2;m)

Puong thang A:

co vecto chi phuong u= (5;1;1)

Dé mit phang (P) vudng goc voi duong thang A thi u phai ciing phwong voi n

5 1

> ==

10 2

Céu 122. Mit phing (P) vudng goc véi A nén (P) nhén vtep ciia A 1a ;12(2;—1;3) lam vtpt

1
—om=2.
m

=> Phuong trinh mit phang (P) la: 2(x—1)—l(y+l)+3(z—2):0 hay 2x—y+3z-9=0.
x—lzy—2:z—3

Céu 123. Ta c6: Puong thing d : 1

cé vecto chi phuong la a = (2; -1; 2)
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Vi (P) 1 d nén vecto phéap tuyén ctia mit phang (P) la E;) = 2 = (2;—1;2)
Cau 124. Mt phing (P) vudng goc véi dudng thing (d) :% = % = % nén nhan véc to chi phuong ud (1 I; 1) lam

véc to phéap tuyén, suy ra phuong trinh mit phing (P) c6 dang: x + y + 2z + D = 0, mat khac (P) di qua
gbc toa donén D=0.

Vay phuong trinh (P) 1a: x+y+z=0.

AM =(2;0;3) .

Cau 125. Ta ldy diém M (2;1;3) e (A . =| AM ,u, . |=(3;1;-2
au a lay diém ( )e( ):> vtcpu(A)z(l;—l;l) n [ ”(A)} ( )

Mit phang can tim qua A(O;I;O) vanhan n = (3;1;—2) 1am véc-to phap tuyén c6 phuong trinh 1a:
3.(x—0)+1.(y—1)—2.(z—0)=O<:>3x+y—2z—1=0.

Cau 126. Duong thang vudng goc voi mat phang néu vecto chi phuong ctia duong thang ciing phuwong véi vecto phap
tuyén ciia mat phang.

Duong thing d c6 mot vecto chi phuong 1a u= (1 ;-2 1).

Mit phéng (T) c6 mot vecto phép tuyén 1a E = (1 ;1 2) .Do %;t _Tz ¢% nén u khong ctung phuong
voi ;1; .Do d6 d khong vudng goc véi (T )

Mit phéng (P) c6 mot vecto phép tuyén 1a Z = (1 ;2 1) .Do % = :—; :% nén u cung phuong voi

%;. Do d6 d vudng goc voi (P) )

, . o 1 -2 1
Mat phang (Q) c6 mot vecto phap tuyen la n, =(1 ;-2 -1) . Do Iz— #— nén u khong cung
phuong véi @ .Do d6 (d) khong vudng goc voi (Q) )

, . — 1 -2 1 -
Mat phang (R) c6 mot vecto phap tuyén la n, = (1 ;1 1). Do I;t T ii nén # khong cung phuong

v6i 1, . Do d6 (d ) khong vuong goe véi (R).
Cau 127. Chon D
x+3y—z+1=0

Toa d6 cac diém thudc giao tuyén d cua hai mit phing thoa man hé phuong trinh: .
2x—-y+z-7=0

. x—-z=-1 x=2
Véi y=0 = :>A(2;O;3)ed
2x+z=17 z=3
. x—z=-10 x=0
Véi y=3= — B(0;3;10)ed.
2x+z=10 z=10
Vay duong thing d di qua ) va nhén AB = (—2;3;7) lam vecto chi phuong ¢6 phuong trinh
chinh tic la: x—221_
-2 3

Cau 128. Chon C

(P):x+z—5=0 co 1 vtpt nT :(1;0;1)

(0):x=2y—z+3=0co 1 vipt n, =(L;-2;-1)

Goi A 1a giao tuyén ctia 2 mit phang thi A ¢ 1 vtcp U= [Z,E] = (2; 2; —2) .
Cau 129. u,(1;1;2) 1a mot VTCP ctia duong thing d

Nguyén Bio Vwong: https://www.facebook.com/phong.baovuong 68




CAC DANG TOAN THUONG GAP TRONG KY THI THPTQG DT:0946798489
n,(,1;-2) 1a mot VIPT cia ()
=n, =[ugin, | =(-440)
A(2;3,0)ed = Ae(a)

Phuong trinh mit phang () :—4(x—2)+4(y-3)+0(z-0)=0 <= —4x+4y-4=0= x—y+1=0.
x-y+1=0

Gia st M (x;y;2) € ()N (). Khi do toa do M thoa man hé {x+y—22+1=0
Thay cac dap 4n vao hé trén ta thiy M (2;3;3) thoa min. Chon dap 4n B
Cau 130. (P): x+2z-5=0 c6 vecto phap tuyén n, =(1;0;1).
(Q) x—2y—z+3=0 cb vecto phap tuyén nj = (1;—2;—1) .
Ta co: [;1,172]:(2;2;—2).
Goi u 1a mot vecto chi phuong cua A, thi u L nT vau J_nj.
Suy ra # cung phuong véi [Z,nj} Chon u :(l;l;—l).
Lay M(2;1;3) thudc mit phang (P) va (Q)
Puong thing A di qua M(2;1;3) c6 mot vécto chi phuong u :(l;l;—l).

x=2 y-1 z-3
1 -1
Cau 131. Chon véc to phép tuyén ctia mit phang can tim 1a: n= ;; =(3;—2;1). Mit khic mit phang nay di qua A

Vay phuong trinh A la:

nén c6 phuong trinh la:

3(x=0)-2(y+3)+(z-1)=0

& 3x-2y+z-7=0 '
Cau 132. A ¢6 VTCP u =(~1;2;-3) va (P) c6 VTPT la n=(1;—1;1).

(0() qua O va nhan n = —[;t,ﬂ :(1;2;1)

Suyra (a):x+2y+z=0.

Dang 4.3 Bai toan giao diém (hinh chiéu, d6i ximg) ctia duong thang véi mit phang
Cau 133. Chon A

DPuong thing d c6 vtep ;(l;—3;—1)

Mit phang (P) co vtpt ;1(3;—3;2)

Tacod un=3+9-2=10%0 nén loai truong hop d//(P) va dC(P).

Lai co U van khong cung phuong nén loai truong hop d J_(P).

Vay d cit va khong vudng goc véi (P)
A(O; 2;—1) eA
B(-2;3;2)eA
Ae(P) 2m—-n—-16=0 m=10

=

Be(P) 11.(—2)+3m+2n—16:0 n=4
=>T=m+n=14.
Céch 2: Puong thing A di qua A(0;2;—1) c6 VTCP ;2(—2;1;3).

Cau 134. Céach 1: Lay {

MéAc(P)z{
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Mit phing (P) c6 VTPT n=(11;m;n).

Ae(P) 2m—-n—-16=0 m=10
Ac(P)=1_. =S &
nu=0 —22+m+3n=0 n=4
=>T=m+n=14.
x—2=1
-3 11 x+3y=2 x=-1
Cau 135. Toa do ctia diém M 1 nghiém cia hé: %=Z; &<2y—z=1 Sy =1
x+2y-3z42=0 (FFy-IE==2 (2=l

vay M (-L1;1).

Céu 136. Goi H 1a hinh chiéu cia 4(3;2;~1) lén mat phang (e):x+y+z=0. Khi d6: 4H nhan n(LL1) 1a

x-3 y-2 z+1
1 1 1

vecto chi phuong suy ra phuong trinh AH :

Do He AH = H (3+1; 2+t;—1+1).

Do He(a):3+t+2+t—l+t:0<:>t:—§:>H(%;%;—%}

d

P
Cau 137.
Duong thing d diqua M (—1;0;3), c6 vécto chi phuong V= (1;-2;1) c6 phuong trinh tham s 1a
x=—1+t¢
y=-2t
z=3+t¢

Goi M’ 1a hinh chiéu cua diém M (—1; 0;3) theo phuong vécto V= (1; -2; 1) trén mit phang
(P):x—y+z+2=0.
=M'=d ﬁ(P) —=toa dd M'la nghiém ctia hé phuong trinh:

x=—1+t¢ x=—1+t¢ x=-2
= -2t = -2t =2
Y e’ 1770 S M (-22:2).
z=3+¢ z=3+¢ z=2
x—y+z+2=0 —1+t+2t+3+¢t+2=0 t=-1

Cau 138. M e A= M (12+41,9+36;1+1).
M e(P)e3(12+41)+5(9+31)—(1+1)-2=0=1=-3.
M (0;0;-2)= x,+y, +z, = 2.

Nguyén Bio Vwong: https://www.facebook.com/phong.baovuong




CAC DANG TOAN THUONG GAP TRONG KY THI THPTQG DT:0946798489

Cau 139. Mit phing (4BC) qua cac diém A(I;O;O), B(O; 2;()), C((); ();3) nam trén cac truc Ox ,0y,0z cb
phuong trinh la: £+Z+£:1.
1 2 3

Diém M (a;b;c)latoa do giao diém cua cua d va mit phang (ABC) .

a=-6
Suyra_—t+ﬂ+ﬁ:1<:>t:6 suyra <b=8
1 2 3 9
C =

Viy S=—-6+8+9=11.
Cau 140. Chon C

+A4' d6i xtmg véi A qua (P) nén AA" vudng gbc voi (P)
x=-1+6¢
+Suy ra phuong trinh dudng thing A4 :{ y=3-2t
z=6+¢
+Goi H 1a giao diém cua A4’ va mit phiang (P) :>H(—l+6t;3—2t;6+t)
+Do H thudc (P) = 6(—1+6t)—2(3—2t)+l(6+t)—35 =0 ©4l1-4l=0t=1= H(5;1;7)

+A4' d6i xtng véi A qua (P) nén H 1a trung diém cua A4’

= A/(11;-1:8) = O4' =11 +(—1)’ +8* =186
Cau 141. Chon B
Céch 1: Duong thang d di qua diém M (1;—5;3) va c6 VICP i, =(2;—1;4)

Goi (Q) 1a mit phang chira d va vudng goc voi (P) :x+3=0.
Suy ra mit phang (Q) di qua diém M (1;—5;3) va c6 VTPT la [ﬁp;ﬁd] = (O; 4;1)
=(0):4y+z+17=0.

Phuong trinh hinh chiéu vudng goc ctia d trén mit phing (P ) la

x=-3
4y+z+17=0h 6
a =—6—
x+3=0 Ak
z="T+4t

Cach 2: Taco Med:>M(1+2t;—5—t;3+4t).G(_)i M’ 14 hinh chiéu cua M trén (P):x+3:0.

x=-3
Suy ra M'(—3;—5—t;3+4t). Suyrad':Jy=-5-t
z=3+4¢

So sanh véi cac phuong an, ta chon D 1a dép an dung.
Cau 142. Chon A
Goi M 1a giao diém cua d véi (P)

x+y+z-3=0 xX+y+z=3 x=1
Toaddcia M langhiémcuahé: 1 x y+1 z-2&2x—-y=1 <qy=1=>M(LL1)
12 xX+z=2 z=1

Léy diem N (0;-1;2)ed .

Mot vec to phap tuyén ciia mat phang (P) la: n= (l; I l) .
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Goi A 1a duong thang di qua N va nhan n= (l;l;l) lam vec to chi phuong.

\ \ 2 X y+1 z—2
Phuong trinh dwong thang A:TzT: 1
Goi N' 1a giao diém cia A véi (P).
2
ng
x+y+z-3=0 x+y+z=3
A ” I 1x A N N 1 , 2 1 8
Toadd cia N' 1a nghiém cua hé: < y y+l z-2& x—y=1 P y:_§ 5;_5;5
T 1 1 x—z=-2
8
z=—
3

Dudng thing can tim di qua diém M (1;1;1) va nhan u= (1;4;-5) 1am vec to chi phuong nén cé phuong

x=1 y-1 z-1
4 -5
Cau 143. Mit phing (a) :2x+y+z-3=0 co vecto phap tuyén ﬁ(2;l;l).

trinh

Goi toa d¢ giao diém ca d va () 1a I thi 1(-22;39;8).
Liy A(—4;3;2)ed . Goi A la duong thang di qua 4 va vudng géc véi (a).
x=—44+2t
Suy ra phuong trinh duong thang A 1a { y=3+¢
z=2+t
Goi H 1a hinh chiéucia 4 1én (a)thi H =An(a) = H(-2;4;3).
A" d6ixtimg véi A qua (a) < H latrungdiém A4' = A'(0;5;4).
Puong thing d ' d6i xtng véi duong thing d qua mit phang (a ) = d"' di qua diém I, A'c6 vecto chi
phuong A'l = (22;—34; —4) = 2(1 1;—17;—2) ¢ phuong trinh la: % = {—175 = 2:24 .

Cau 144. Chon C
Goi A 1a dudng thing qua M va vudng goc voi (05) .

x=2+t

= Phuong trinh tham sb cua A 1a: { y=3—-2¢.Tacod M'=Aﬁ(0{).
z=1+t¢

Xét phuong trinh: 2+t—2(3—2t)+1+t=0 @t:%.

Vay M'(E;Z;EJ-
2’72

Cau 145. Mit phing (a) c6 vecto phap tuyén 1a n= (2;1;2).

72
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MM' vudng goc v6i mit phang (05 ) nén duong thing MM 'nhan n = (2;1;2) 1am vecto chi phuong.

x=1+2¢
Phuong trinh dudng thing MM’ 1a: < y =2+¢ .
z=4+2t
Goi H 1a giao diém cua duong thing MM ' va mit phing (a).
HeMM' < H(1+26;2+1;,4+21).
He(a)=2(1+20)+2+1+2(4+21)-3=09%+9=0 o r=-1 < H(-L1;2).
M’ @6i xing voi diém M qua mat phing (05) nén H 1a trung diém cia MM' :>M'(—3;0;0).
Cau 146. Chon D
Ta goi AB cit d tai diém M(1+2m;—1+m;2—m)ed
W(2m;m -3;3—- m) , theo yéu cau bai toan 4B vudng gocd , ta co

AMu, =0=22m+m-3+m-3=0=>m=1= AM = (2;-2;2)

, | ——
Puong thang AB di qua 4 nhan u ZEAM =(l;—l;1) la VTCP, ta c6 phuong trinh 4B 1a

x-1_y-2 z+l
-1
Laicodiem Be(P)=>1+t+2—t+2(-1+)+1=0=>¢=-1. Vay B(0;3;-2).
Cau 147. Chon C
Goi M 1a giao diém cua d véi (P).

AB: .Goi B(1+1;2—t;—1+1) € AB

Xx+y+z-3=0 xX+y+z=3 x=1
Toadocua M langhiémcuahé: yx y+1 z-2< 2x-y=1 <y=1 :>M(1;1;1)
1 2 xX+z=2 z=1

Léy diém N(0;-1;2)ed .
Mot vec to phap tuyén ciia mat phang (P) la: n= (l; I 1) .
Goi A 1a duong thing di qua N va nhan n= (l; I l) lam vec to chi phuong.

. +1 z-2
Phuong trinh duong thang A % = yT == 1

Goi N' 1a giao diém cua A véi (P).

2
)CZE
x+y+z-3=0 x+y+z=3 | 18
Toa dd cia N' 1a nghiém ctia hé: < y+l z-2oqx-y=1 < yz—g N'(g;—g;gj
111 x—z=-2
8
z=—
3
1 4 1
MN'=(——,——;§j=——u(1,4, 5)
333
Puong thing can tim di qua diém M (1; 1;1) va nhin u= (1; 4;-5 ) lam vec to chi phuong nén c¢6 phuong
trinh x_lzy_lz z-1

4 -5
Céau 148. Chon D
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Goi M =dn(P).Suyra M ed =>M@GB+2t;2+t;-1-t);M e (P)=t=-1= M(1;-3;0)
(P) c6 véc to phap tuyén la 7i, = (1;1;1) . d c6 véc to chi phuong G, = (2;1;—1) . Acd véc to chi phuong
da, =[5d,ﬁp] =(2;-3;1). Goi N(x;y;z) la hinh chiéu vuéng géoc cia M trén A, khi d6
MN =(x-1y+3;2).
MN La, 2x=3y+z-11=0
Taco <Ne(P) <<ix+y+z+2=0 .
MN =+/42 (x=1)>+(y+3)+2°=42
Giai hé ta tim dugc N(5;-2;-5)va N(-3;-4;5).
x=5 y+2 z+5

Véi N(5;—-2;-5),taco A:

31
4 7
V6i N(=3:—4:5), ta c6 A:x;3 =y+3 =215.

Cau 149. Pudng thing d, c6 vécto chi phuong v = (1;—2;3) va di qua diém N(—3;1;—4)
Taco: [v,u| = (4;5:2) = 0; MN = (~4;4;-6); [,u| MN = ~16+20—~12=~8=0
= d, va d, chéo nhau.
Mit phang (P) cach déu hai duong thang d, va d, nén (P) nhan [\:,;] = (4;5;2) lam mot vecto phap
tuyén va di qua trung diém 7 <— I,—1;— 1) cua doan MN
Suy ra phuong trinh cta (P): 4(x+l)+5(y+1)+2(2+1):0<:>4x—|—5y—|—2z—|—11:0
=a=4b=5c=2 =a+2b+3c=20.

x=—1+2¢
Cau 150. Puong thing d c6 phwong trinh tham sé: {y = ¢
z=2+t

Diém M thudc dudng thing d nén M(—l+2t;t;2+t>.
Diém A 1a trung diém ciia MN nén:
A(2;-1;3)
Xy =2x,—x,=5-2t
Y =2y,— ¥y =—2—t=N(5-26-2—1,4—1)
zy=2z,—z,=4—t
Mit khac diém N €(P) nén: 5—2¢—2—¢—8+2t+8=0« =3
Suy ra: M(5;3;5).
Puong thang A ¢6 véc to chi phuong W(3;4;2) va di qua diém M (5;3;5) nén c6 phuong trinh:
x—5 y—-3 z-5
3 4 2

Cau 151.
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Chon A(1;2;-1) e d;i, =(2;1;3);[ﬁ,7] =(0;3;-1).

Ta thay [ﬁd;f].az =7#0=d va Ox chéo nhau.

Goi (Q) 1a mit phang chira d va song song v6i Ox.

Mot vecto phap tuyén cua mit phang (Q) la n, = [ﬁd;f] = (0; 3; —1).

Hinh chiéu d' cia d trén mat phing (P) 1a dudng giao tuyén gitta hai mit phing (P) va (Q)

d' c6 mot vecto chi phuong 14 [ iy: i, | = (~4;1:3) = ii = 673,37, | = (~2692;673;2019) ciing la
mot vecto chi phuong.

Vay a+b=-2019.

x=t
Cau152. Goi A=d N (P). Vi Aed:{y=-1+2t= A(t;-1+2t;2-1).
z=2—t
Mitkhic Ae(P)=1-1+2t+2-t-3=0<1=1.Vay A(L;1;1).
Lay B(0;-1;2)ed . Goi A la duong thing qua B va vudng goc (P).
x=t
Thi A:{y=-1+¢".Goi C la hinh chiéu cia B 1én (P).
z=2+t

Suyra Ce A= C(1';=1+1";2+1").

Mit khac Ce(P):>t’—1+t'+2+t’—3:0<:>t’=§.Vély C@%lgj

— (-1 -4
Lac nay d' qua A(l;l;l) va c6 mot vecto chi phuong la AC:(?;?;gj. Hay d' nhan
u= (1 14— 5) lam mot vecto chi phuong.
x=1+s
Suyra d':{y=1+4s . Vay diém thuoc duong thing d' 1a M(2;5;—4).
z=1-5s

Cau 153. /

(P) ¢6 vécto phap tuyén n= (l;l;l) va d co vécto chi phuong u= (1; 2;—1). I=d ﬂ(P) = I(l; l;l).
ViAc (P); AL d= A cbvécto chi phuong uj = [ﬁ,ﬁ} = (—3; 2;1) .

M 13 hinh chiéu cta I trén A nén M thudc mit phing (Q) diqua I/ vavudng goc voi A.
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Mit phang (Q) nhan Z = (—3; 2; 1) lam vécto phap tuyén nén ta c6 phuong trinh cia
(Q):—3(x—l)+2(y—1)+1(z—1) =0=3x-2y-z=0.

Goi d, = (P) ﬂ(Q) = d, c6 vécto chi phuong V= [Z, ﬁ] = (l; 4; —5) va d, diqua [, phuong trinh cia

x=1+t¢
d qy=1+4t.
z=1-5¢
Mitkhic M e A= M e(P)=> M ed,.
Giasit M (1+61+46;1-5t) = IM = (t;4t;,-5¢).
Taco: IM =42 < \F +16£7 +250 =42 <t =41,
) Véi t=1= M (2;5,—4).
+) Véi t =—1= M (0;-3;6).
Vi M (a;b;c) (véi a+b>c)nén M(2;5,-4).
Cach 2: Vi M(a;b;c) 13 hinh chiéu vudng goc cta I 1én A .
Khi d6 ta co
M e(P) a+b+c-3=0 a+b+c—3=0
IM Luy <3-3(a=1)+2(b-1)+(c-1)=0{-3a+2b+c=0
IM =42 |(a=1) +(b-1) +(c=1) =42 |(a=1)"+(b-1)" +(c-1)" =42

4a—b=3 b=4a-3
&<sa+b+c-3=0 & qc=-5a+6
(a=1)" +(b=1)+(c-1)" =42 |(a=1) +(b=1) +(c-1)" =42
(a=0
b=-3
c=6
a=2
b=5
| (c=—4
Vi M (a;b;¢) (voi a+b>c)nén M(2;5,-4).

Cau 154. Mit phing (a):x+y—z+l =0 c6 vecto phap tuyén I_’;(l;l;—l).
x—1 y+4

DPuodng thing d :T =73 zg cé vecto chi phuong 51(2;3;5) :

Vinu=12+13+(~1).5=0 nén d/ /().

Goi d' 12 hinh chiéu vudng goc cua d trén (a) =d'/d.

Lay A(1;—4;0)ed . Goi A la dudng thing di qua A4 va vuéng géc véi ().
x=1+t¢

Suy ra phuong trinh duong thang A 1a { y=—4+t¢.

z=—t
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Goi A' 1 hinh chiéu ctia A4 1én (a)thi 4'=AN(a) = 4'(0;-5;1).

Duong thing d' 1a duong thing di qua 4 '(0; -5; 1) , €0 vecto chi phuong 51(2; 3; 5) ¢6 phuong trinh 1a

2 3 5
Cau 155. Chon B.

d
N
M
Yl Apr ,
/ M d
/
P /

x y+5 z-1

x=-2+2t
+) Phuong trinh tham sé ciia d :4 y=4-2¢t , te R.Goi M:(—2+21;4—21;—1+Z) 1a giao diém cua
z=—1+t

d Vi (P) = (24204 (4-21)—(-14+1)-1=0 < 1=2 = M =(20;1).
+) Mit phang (P) ¢6 1 vector phép tuyén la E :(l;l;—l). Diém N:(0;2;0) ed.

Goi A 1a duong thang qua N (0; 2;0) va vuéng goc voi mit phing (P) = A nhén vector
E = (l;l;—l) lam vector chi phuong. Suy ra phuong trinh cia A 1a:

X=cC

(A): XIO - yzz - Z__lo & (A):{y=2+¢, ceR.Goi M'=(c;2+¢;—¢) Ia giao diém cita A véi

z=—c
< 2 1 J( 151
mat phang (P) :>c+(2+c)—(—c)—1=0<:>c=—§ =>M (_—;_;_j-

- 2 ) , )
+) MM' = (—%;%;—gj , duong thang d' 1a hinh chiéu vudng gboc ctia d trén mat phang (P) nén d’
chinh 13 duong thing MM ', suyra d' di qua M(2;O;1) va nhan vector u=-3MM' = (7;—5;2) lam
vector chi phuong nén phuong trinh cua d' 1a:
g X 2_y _

z—1
7 =5 2
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d 2

Céu 156.

* Mit phéng (P) ¢6 vécto phap tuyén ﬁ(P) = (1;1;1).
Duong thing d c6 vécto chi phuong 1a 4, = (2 ;1 3) , duong thing chira truc Ox ¢6 c6 vécto chi
phuong [ = (1;0;0).
* Goi (Q) 12 mat phing chira dudng thing d va song song (hoic chira) truc Ox .
Khi do (Q) c6 vécto phap tuyén ﬁ(Q) = [ﬁd , f] = (0;3;—1) .

* Duong thing d ' chinh 13 giao tuyén cua (P) va (Q) )

= Vecto chi phuong cua d' 1a u, = [ﬁ(l,) ’ﬁ(g)} = (—4;1;3) )

Suy ra: u (—2692;673 ; 2019) ciing 1 chi phuong cia d'.

Taco: a+b=-2692+673=-2019.
Dang 4.4 Bai toan cuc tri
Cau 157. Chon D
Goi I(a;b;c) 1a diém thoa man [4+21B+3IC=0.

Taco IA(1-a;2-b;3~c),IB(-a;1-b;1-c),IC(1-a;—b;—2—c)
2

a=—

1—a-2a+3-3a=0 6a=4 3

IA+2IB+3IC=0<{2-b+2-2b-3b=0 <{6b=4 < b:% 1@;%;-%).

3—c+2-2¢c-6-3c=0 6c=-1 1
c=——
6

Ta chimg minh duge T=6MI° + I4* +2IB*> +3IC* . Do d6 T dat GTNN khi MI dat GTNN < M la

hinh chiéu vudng goc ciia 7 trén mit phing (P).

2
xX=—+1
3
2
Taco MI 3 y==+t ,MeMI:M(t+z;t+z;t—lj,Me(P):>3t+Q=O<:>t=—Q
3 3737 6 6 18
1
z=——+t
6
7 7 22
7 7 11 ENTA R
>M| —;——;— |=d(M; = =—.
(18 18 9) ( (Q)) 3 54
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Cau 158.
x=2t
R 2 X Yy z N L £
Puong thang A :E == :T dugc viet lai dudi dang tham so A:q y =2¢
z=t
x=2t t=0
LA . y=2t x=0 . < . 2:2
Xét hé phuong trinh & 0 Do d6 A cat (P) tai diém A(O; O;O) =0.
z=t y=
xX+2y-2z=0 z=0

Laico A va (P) khong vudng goc nhau nén ta di chirng minh goéc nho nhat gitta (P) va (Q) la goc gitra
A va (P). That vay trén A lay B khac A, ké BH vuong goc véi (P) tai H va BK vuong goc d tai
K (d 1a giao tuyén ciia (P) va (Q)) tai K . Khi d6 goc gitra (Q) va (P) 1a goc BKH .

HA > HK = tanBKHzﬁZﬁztanEﬁlT—[
HK HA
BKH, BAH <90° — (T = 4
o = BKH >BAH =| A,(P) |=arcsin—
tan BKH > tan BAH ?

Ping thirc xayra < K =A< A L d.

Do d6, goc giita hai mit phang (P) va (Q) 14 nho nhat khi va chi khi(Q) chura (A) va cit (P) theo
mdt giao tuyén vudng goc A.

*)Viét phuong trinh cua (Q)

DPuong thing A c6 vecto chi phuong LZ = (2; 2;1) , (P) c6 vecto phap tuyén n_; = (1; 2; —2) nén d co
vecto chi phuong LTZ = [u_'l,n_J =(-6;5;2).
(Q) chita A va d nén nhan nj = [LZ,LZ} = (1;10;—22) lam vecto phap tuyén.
Vay mit phing (Q) diqua 4 (O; 0; O) va nhan n—; = (1; 10; —22) 1am vecto phap tuyén nén c6 phuong
trinh x +10y —22z=0.

Cau 159. Goi I(x;y;z) 1a diém thoa man I4 +2IB+3IC =0.
Tacé 14 =(-10-x;-5-y;8—z), IB =(2-x1-y;-1-2z), IT7=(2—x;3—y;—z).
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(—10—x)+2(2—x)+3(2—x):0 x=0
Khido, < (-5-»)+2(1-»)+3(3-y)=0 <<{y=1 :>I(0;1;1).
(8—z)+2(-1-z)+3(-z)=0 z=1
Vi diém M thay d6i trén (P) ,taco

2 2 2 — 77\’ —  T=\? = A\
MA® + 2MB? +3MC” = (M1+1A) +2(M1+IB) +3(M1+IC)
= 6MI* + 14> + 21B> +31C* + 21747(171 +271§+37("7)
=6MI* + I4* +2IB* +3IC* (Vi IA+2IB+3IC =0).
Talaico I4> +2IB* +3IC* =185+2.8+3.9 =228.
Do 46, MA® + 2MB* +3MC” dat gié tri nho nhat <> MI dat gia tri nho nhét
<> M 14 hinh chiéu vuéng goc cua I trén (P)
Khi do, MI =d(1,(P))=3.
Vay gi4 tri nho nhat cia MA® +2MB* +3MC’ bing

6MI* +228 =6.9+228 =282
Gi4 tri nho nhét cia MA” +2MB* +3MC”* dat dugc khi va chi khi M 14 hinh chiéu vuéng goc cua /
trén (P)
Luu ¥ thém cach tim diém M nhu sau:
x=t

Goi A 1a duong thing qua / va vudng goc véi (P) Phuong trinh cia A: { y=1+2¢.
z=1-2¢

Ta co MZAﬁ(P).Xét phuong trinh

t+2(1+2t)—2(1—2t)—9=0 S-9=0<=1=1 :>M(1;3;—1).

C

D

/

Goi C;,, la chu vi cia tam giac ABM .

AB=(-2;-3;-10) = 4B =113

AB=(-2;-3;-10), CD=(1;—4;1) = ABCD=-2+12-10=0 = AB L CD.
Goi (P) 12 mit phang chira duong thing AB va vudng goc voi duong thing CD .

H 1a giao diém cua (P) va duong thang CD.
Phuong trinh mit phiang (P) qua A (—1; I 6) ¢6 véc to phap tuyén CD = (1;— 4; 1) la:

x-4y+z-1=0.
x=1+t¢
Phuong trinh dudng thang CD: { y =2 —4t.
z=—1+¢
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HeCD <« H(1+t;2-4t—1+1).

He(P)e 1+i-4(2—4)-1+1-1=0 & 1= @H(%;O;—%).
AM > AH

Véi VM € CD , tacod = AM + BM > AH + BH .
BM > BH

C .y =AB+AM +BM >~\113+ AH+BH , VM €CD.

Suyra minC ,,, =~113 + AH + BH , dat dwoc M = H @M(%;O;—%j.

Vay a+b+c=1.
Cau 161. Tacé C,,,, = AM + BM + AB ma AB khong dbi suy ra C, ,,,, nho nhat khi AM + BM nho nhit.

Taco AB=(-2;-3;-10), CD=(1;~4;1).
Xét ABCD=0= AB L CD. Goi (a) qua AB va vudng goc voi CD.
(a) di qua A(—I; 1;6) va nhin CD :(l;—4;1) 1am véc to phap tuyén.
Suy ra (a) c6 phuong trinh la: x—4y+z—-1=0.
Vidiém M thuéc CD sao cho AM + BM nhé nhatnén M = CDﬂ(a’).
x=1+t¢
(a'):x—4y+z—1:0, CD c6 phuong trinh: < y =2 —4t
z=—1+¢

M=CDN(a)=>M i;O;_—1 s atbrc=o40+ Lt
2 2 2 2

Cau 162. + Goi 1(x;;z) 1a diém thoa man I4+2IB+3IC =0.
H:(3—x'1—y'l—z)
Tacé 4 IB = (7 x;3—y;9- Z)
IC:(2 X;2— y2—z)

23
xX=—
23-6x=0 163
+ IA+2IB+3IC=0 < 13-6y=0 < y:Z:I(§;%;2—65)
25-6z=0 75
z=—
6

[0+ 20B + 3MC| =‘6M+(H+2E+3ﬁ)‘ =|6Mi|=6M1.
‘A—/IZ +2MB +3MC ‘ dat gid tri nho nhat <> M 1a hinh chiéu cua 7 1én mat phang (P) .

+ Goi dudng thing (d) di qua I va vudng goc (P) )

Ta co (d) di qua [ (2—63 %,%j va nhan ﬁ; = (l; l;l) lam véc to chi phuong.
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X=—+t

Suy ra phuong trinh (d): y=—+t.

25
z=—+1
6

Me(d)eM 2+t;2+t;£+t
6 6 6

M e(P) B BB 0 -8 @M(E;ﬁ;ﬁ)
6 6 6 18 9 9 9
13
a=-—
9
Do d6 bz_—2 = 2a—10b+c=g.
9 9
16
c=—
9
Cau 163. Cach 1:
~1+1+2m-1 -1)*
Ta co d(A;(P)): |m - 2+ 7 | = (3;}1 ) .
\/(m—l) +1+m’ 2(’” —m+l)
1
1) _ -1 i
Xétf(m):(3:n—)2>f'(m)=(5 m)(3m 2)=0© "3
1
m_% ﬁ 5 oo
f'(m) — 0 + 0 -
g 9 14
flm)| 2 -
2 0 ?’\ 9
2
14
Vay maxd(A;(P))z\/; khi m=5e(2;6).
Céch 2:
Ta di tim ddi twong c¢b dinh ctiia mit phing (P) :
(P):(m-1)x+y+mz—1=0< (x+z)m—-x+y—-1=0.
. . _ _ . _ , x+z=0 _
Véimoi m € R mat phang (P) ludn di qua giao tuyén cta hai mat phang { N 120 ture ludn di
—x+y—l=

x=t
qua dudng thing (d): y=1+t.

z=-t
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Goi H(t;1+t;~t)e(d)= AH =(t—1;t;—1~2). Dé khoang cach tir 4 dén (P) 16n nhit thi
AH J_(P) — AH cung phuong véi VIPT cua (P) la np =(m—l;l;m) , suy ra:

I
-1 ¢t —t—-2 [(mi—t=t-1 |t=—

I Tmi=—t-2 7 3 '

" S m=5e(26)
B

’

/A/
A

Goi (P") chia 4 vasongsong (P) suyra (P"):x+y+2z—-4=0.

Tathay B e (P") dodod d(B,d) dat gia tri 16n nhat 1a AB.

Khi d6 d vudng goc voi AB va d vudng goc voi gia cua 711 1a VIPT cua (P).
Suy ra mot VTCP cia d 13 ii = [ﬁ,@] =(2:2;-2).

Két hop voi diém A thudc d néntachondapan  C.
Cau 165. GoiM = (a;b;c).

Taco MAMC = MAMB +34 < MA(MC — MB) = 34 < MA.BC =34

Mit khic MA = (-8—a;1-b;1—c), BC = (4;3;-3)

Suyra 4(-8—a)+3(1-6)-3(1—-c)=34 <= —-4a-3b+3c—-66=0.

Vay M € (P) c6 phuong trinh —4x—-3y+3z—-66=0.

Kyhiéu f(M)= f(x;y;z)=—4x-3y+3z-66,véi M(x;y;z)

Tacd f(A).f(B)=(-4(-8)-3.1+3.1-66)((—4.2—3.1+3.3-66) = (-34).(-68) =2312>0

Suy ra diém A(=8;1;1) va diém B(2;1;3) nim vé ciing 1 phia so v&i mit phang (P).

Khi do |MA —MB| < AB (tinh chét 3 canh cua tam giac) suy ra |MA -MB | dat gia tri 16n nhat khi

M, A, B thang hang va M nam ngoai doan thang 4B hay M la giao diém cua duong thang AB véi (P)

Puong thing AB c6 véc to chi phuong AB = (10;0;2) va qua diém B(2;1;3) nén c6 phuong trinh
x=2+5¢
y=1
z=3+¢
Suyra —4(2+50)=3.143(3+1)-66=0< 17t =68 <1 =—4.
Vay M (-18;1;—-1) hay x,y,z, =18.
Cau 166. Vi moi diém I ta ¢
SN —\2 SN —\2 N —\2
S — 9NA® + NB> + NC” — 2(NI + IA) + (NI + IB) + (NJ + IC)
— ANT® +2NI (2?4 L IB+ I_'C) 4 IA 4 IR + IC?

Chon diém I sao cho 2?‘1—{—1_3'—{—5 :6
2JA+IB+1C =0« 4IA+ AB + AC = 0 Suy ra toa do diém I 1a 1(0;1;2).
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Khido S = 4ANI* 4+ 2IA* + IB* + IC?, do d6 S nho nhat khi N 14 hinh chiéu cua I 1én mit phing

(7).

Phuong trinh dudng thing di qua I va vudng goc véi mit phing <P ) lajy=1—1
z=2+4+t

=0+t

Toadodiém N (t1—#2+1)€ (P)=t—1+t+2+14+2=0&1t=—1= N(-L21).
Cau 167. Chon A

M

d.—=
-2

(0):2x—y—-22-2=0 ¢6 VTPT n=(2-1;-2).

’1‘ 272 svrep u=(1-2;-1).

Goi @ 1 goc tao boi d va (Q), taco sina :‘cos(;t,ﬁ)‘ =?.
Tir hinh v&, ta ¢6 (d,(P))= MBH va ((P),(Q))=MCH .
MH _MH 6

Ta thdy sin MCH = —— > —— =2
MC  MB 3

Vay géc ((P),(Q))=MCH nho nhét khi sin MCH =? hay cos MCH =?
*Viét phuong trinh mit phang (P)
-CACH 1:
Mit phang (P):Ax+By+Cz+D:O
@_&:0 A-2B-C=0
Ta ¢ . ey Pa-B-2c B
COS(”’”(@):T WAL +B +C 3
A=2B+C A=2B+C
= 2 2 2 = 2 2
38|=\3(2B+C) +B>+C* |68 +6C* +12BC =0 (1)
Néu B=0 suyra A=C =0 loai.

£ . C ? C C
NeuB;éOtu:(l) suy ra 2 +2E+l:O<:>E:—l:>C:—B suyra A=B.

Mit phéng (P):Bx+By—Bz+D:0 di qua diém N(O;—l;Z)ed suyra D =3B.

Vay phuong trinh mit phéng (P) :x+y—z+3=0.Suyra d(A;(P)) = \/g .
-CACH 2
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Goi A=(P)N(Q) thi goc giita (P)va (Q) nho nhat khi va chi khi A L d . Do d6, mat phang (P) thoa dé
bai 1a mat phing chira d va cit (Q) theo giao tuyén A sao cho Ald,

Ac(Q
{Aid

A g =[ 17|
A 9"Q 1am vec to chi phuong.

o(Q) chira d va A:>(P)qua M(O,.'l,'Z)Ed Vanhén ﬁ:[ud’UA]:(6;6;—6)
=|(P): x+y-z+3=0|.

nhan

lam vecto

phap tuyén
Cau 168. Chon C

Ta co: 2.(—2)+2.(—2)—1+9:0 =B E(OL).

Goi H 1ahinh chiéucta 4 trén (o) thi AH L MB, AM | MB = MH L MB

= MB < BH . Déu bang xay rakhi M = H ,lic &6 M 14 hinh chiéu ctia 4 trén (o).
Goi H(x;y;z)., E:(x—l;y—2;2+3).

2x+2y—2z+9=0 2x+2y-z=-9 |x=-3
Taco h¢ phuong trinh < x—1 y-2 z43 <= x—y=-1 Sqy=-2
2 2 -1 x+2z=-5 z=-1
xX=-2+t
= M (=3;-2;-1) = MB =(1;0;2) = MB:{ y=-2
z=1+2¢

Cau 169. AM =(6;—7;1), vecto phap tuyén cita () la n=3;-4;1).

Goi H 1a hinh chiéu vudéng goc cia 4 trén g .

d(A;a)=AH < AM =86 = d(A;a) 16nnhatkhi H =M .

Khi d6 g 1a duong thing di qua M , song song véi (a) va vuong goc voi AM .
u Ln

— —_—

AM 1 |=(-3;-3;-3)==3(1;1:1).
P | ]=( )=-3(1;151)

Goi u la vecto chi phuong cia a = {

Chon u= (1;1;1) . bBéap an D thoa man.

Nguyén Bio Vwong: https://www.facebook.com/phong.baovuong 85




CAC DANG TOAN THUONG GAP TRONG KY THI THPTQG PT:0946798489

Cau 170.
Puong thang d co vecto chi phuong 1a u = (0; 3;— 2) .
n

Mit phéng (a) ¢6 vecto phap tuyén 1a :(l;l;—l).
Vi un=0.1+3.1+(-2).(-1)=5=0 nén d cit ().

x=3
Goi d, 1a dudng thang di qua M va d,//d , suyra d, c6 phuong trinh: < y =1+3¢.

z=1-2¢
Lay N(3;4;—1) ed,.Goi K, H lan luot l4 hinh chiéu vudng goc cia N trén mit phang (a) va duong
thang A.
Ta co: M,/X) NMH va sm]@-%>%
Do vay (d,A) nho nhit khi K = H hay A la duong thing MK .

x=3+t

Puong thing NK c6 phuong trinh: { y=4+1¢ .
z=—1-t
Toa d diém K tmg voi ¢ 1a nghiém ctia phuong trinh:
5 4 2
(1) +(4+0)~(1-1)-3=0 1=-> suyra K(E;g;g)

B

Cau 171.
Goi I latrung diém AB = 1(3; 1;4) .Goi H 1a hinh chiéu ctia / xudng mit phang (a)

Ta c6 MZ.ME:(M+H).(}T47+?E):MJZ +A‘47.(E+IB')—IA2 = MI* - 14,

Do 14 khong déi nén MA.MB nhé nhat khi MT nhé nhat <> MI =IH < M = H .
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Goi A la duong thing di qua / va vuéng géc véi mat phing (). Khi @6 A nhan @ =(1;2;-3) lam

x=3+¢

vecto chi phuong. Do d6 A c¢6 phuong trinh § y =14 2¢.

z=4-3t
HeAo H(3+61+26,4-31).
H e(a) <:>(3+t)+2(1+2t)—3(4—3t)—7 =0t =1<:>H(4;3;1).
Vay M (4;3;1).

Cau 172. Goi (Q) chtra A va song song v6i (P). Suy ra (Q) c6 phuong trinh:

x—-1+2(y-1H)=0&=x+2y-3=0.
Khi d6 d (B;A) = BH véi H 1ahinh chiéu cia B 1én mit phang (Q).

min

x=—1+¢
Puong thing BH di qua B, vudng goc v6i mit phang (Q) co phuong trinh { y=2¢ ,teR.
z=2
Toa do giao diém H cua duong thing BH va mit phiang (Q) 1a nghiém cua hé:
x=-1+t¢
j:zzt . Giai hé trén ta dugc H(—%;%ﬂ).
x+2y-3=0

Do dé A l1a duong thing AH c6 E:(g;—g;—l)
Suy ra u = (6;-3;~5) ciing 1a mot vecto chi phuong ciia A .
Cau 173. Goi I(m;n; p) 1a didm thoa man: 314—21B =0.

Tacod IA=(1—m;—m2— p);IB=(B—m;l—n;—1— p).
31-m)-2(3-m)=0 m=-3

3IA-2IB=0<{3(-n)-2(1-n)=0  <{n=-2 = I(-3;-2;8).
32-p)-2(-1-p)=0 |p=38

Ta ¢ \3]\721 —2]\71?\ = \3(M7+171)—2(JT47+71§)\ - \MY\ - MI.

Khi 4o,

3}\74—2%‘ dat gid tri nho nhat, M e (P) < MI nhé nhit, M e (P)

<> M 12 hinh chiéu vuong goc cia I trén (P).

Goi A 1a duong thing qua / va vudng goc voi (P). Khi d6 A nhan vecto phap tuyén cia (P)la
x=-3+t¢

n= (1;1;1) 1am vecto chi phuong = A3 y=-2+¢.

z=8+t
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—
3 11
x=-3+t¢ 11 a__?
y=-2+t x:—? 8
Toa dd6 M la nghiém ctia hé & =>ib=— = 85=9a+3b+6¢c=3.
z=8+t y__§ 3
x+y+z-1=0 3 c=2
22 3
z=—
3

Cau 174.
Goi H 14 hinh chiéu cua A4 1én duong thing d . Tasuyra H (1; 1;1) .

Goi (P) 12 mat phang di qua diém A va (P) song song voi duong thing d . Goi K 14 hinh chiéu cua
H 1én mit phang (P) .Do d // (P) nén ta co d(d,(P)):d(H,(P)) =HK .
Ta ludn c6 bét ding thire HK < HA . Nhu vay khoang céch tir (d) dén (P) 16n nhdt bing AH . Va khi
do (P) nhan AH = (—1; 2;3) lam vecto phap tuyén.
Do (P) di qua A(2;—l;—2) nén ta c6 phuong trinh cia (P) la: x—2y-3z-10=0.
Do d6 (P) vudng goc véi mit phang co phuong trinh: 3x+z+2=0.
x=1+t¢
Cau 175. Phuong trinh tham s6 cta duong thang 4B 1a { y=—7+2¢.
z=—8—t
Goi H, K lan lugt 1a hinh chiéu cia M trén (P) va dudng thing AB .
Ta tim duoc diém K(3;—3;—10) . Ta luén c6 bét dang thuc d(M,(P)) =MH <MK .
Déu biing xay ra khi va chi khi H = K . Khi d6 MH = (-4;-2;-8)=-2(2;1;4).
Mit phéng (P) c6 mot vecto phap tuyén 1a 7i = (2; 1;4) .Vaytaco a+b=3.
Cau 176. Goi H,K lan luot 1a hinh chiéu cua A 1én () va d . Khidé taco AH < AK .
Vi Hed nén H(2—t;-1+2t;1+1) = AH =(~1-1;2t;1+1).
Do AH Ldnéntaco —(~1—t)+2.2t+1+¢=0 <:>t=—%. Khi do E:(—%;—%;%)
Khoang cach tir 4 dén (a) 16n nhét khi va chi khi AH = AK . Do d6 (a) ¢ vecto phap tuyén 1a
n=(1;1;-1). Vay (a): 1(x=2)+1(y+1)=1(z-1)=0 & x+y-z=0.
Van la dénh gid bat ddng thirc AH < AK néi trén, nhung bai todn sau ddy lai phat biéu hoi khdc mot
chut.
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B

P

Cau 177.
Ta thay rang d di qua 4 va d song song véi (P ) nén d lubén nam trong mat phing (Q) qua A va
(Q) /l (P) Nhu vay bay gid ta chuyén vé xét trong mit phing (Q) dé thay thé cho (P) . Ta lap duogc
phwong trinh mit phing (Q) x—=2y=2z+1=0.

5 . 1 11 .
Goi H,K lan luot 1a hinh chiéu cta B 1én (Q) va d . Ta tim dugc H(_E;E;gj . Ta ludn c6 duoc bét
dang thirc d(B;d) = BK > BH nén khoang cach tir B dén d bé nhét baing BH .
+3 y z-1

Puong thing d bay gio di qua 4, H nén c6 phuong trinh )62—6 = 1 = 5

Cau 178. Chon A
Goi diém I(x;y;z) thoa man 14+ IB +31C =0.
171:(1—x;4—y;5—z) E:(l—x;4—y;5—z)
Ma E:(3—x;4—y;—z) & E:(3—x;4—y;—z)
IC=(2-x;-1-y;—z)  |3IC=(6-3x;-3-3y;-32)
= IA+1B+3IC =(10-5x;5—5y;5-5z)
x=2
Do do: IA+IB+3IC=0<1{y=1=1(2;1;1).
z=1

Mit khic: MA® + MB® +3MC* = (M] +H)2 +(Mi +E§)2 +3(W+E)2

=5SMI* + 2.M1.(H +IB+ 31?:} 14> + IB* +3IC?

%!—/
0

Vi I, 4,B,C cbdinhnén I4” + IB*> +3IC* khong dbi

Do dé: MA® +MB?> +3MC? o nnit < MI? yhe nhdt < M nho nhét

< M 13 hinh chiéu cia / trén mit phing (0{)‘

Phuong trinh dudng thing d qua { va vudng goc voi mat phang (a) la:
x=2 y-1 z-1
3 3 2
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Goi {M} =dn (a). Toa d6 cia M 14 nghiém ctia hé phuong trinh:
7
X:E
x-2 y-1 z-1 —3x+6=3y-3 1 7
3 3 2 o{2x+4=3z-3 S{y=——=M|—;——;0].
2 2 2
3x-3y-2z-12=0 3x-3y-2z-12=0 J

azz,bz—l,c:OjS:a+b+c=3.
Vay 2 2
Cau 179. Chon D

1

Taco: S, = EAB.MH véi H 13 hinh chiéu vudng goc ciia M 1én AB.
Do AB khong d6inén S ,,,, nho nhatkhi MH nho nhat.

AB =(4;-8,-4)
{Z =(L1;-1)
MH nho nhat khi M nim trén giao tuyén ctia mit phang (Q) va (P ) ;

b

= AB.n, =0=> AB//(P)

Vi (Q) 1a mit phang chita 4B va vudng goc vi mp (P) :

AB=(4-8-4) _
. :>nQ=(3;0;3):>phuorngtrinhmp (Q)lél x+z-4=0.
np :(l;l;—l)

M nim trén giao tuyén ciia mit phing (Q) va (P ) nén toa d6 M 1a nghiém cta hé phuong trinh

x=t
x+z-4=0
=y=2-2=>M(t;2-264—1) véi t>2.
x+y—z+2=0 4
z=4-

Taco AM =(t-3;-2-2t;3—1);BM =(t-7,6-26,7~1).
Tam giac ABM vudng tai M nén
AM.BM =0 (t-3)(t=7)+(-2-2t)(6-2t)+(3-1)(7-1) =0
t=3(n)
< (1-3)(t-7)+2(t-3)(t+1) =0 (¢ -3)(3t-5)=0<=| 5
t=—
3

+t=3=>M(3-41)=>a+b+c=3-4+1=0.

Cau 180. Goi 1= (a;b;c) 1a mot vecto phép tuyén cia (P), véi @ +b> +¢* #0.
biém M (1;0;2)ed = M e(P).
Phuong trinh cta (P):ax+by+cz—(a+2c) =0.

Mot vecto chi phuong cia d la ;:(2;1;2):71L;@Z.&=O<:>2a+b+2c:0.

la+5b+c| 9la+c|
=>b=—(2a+2c)=>d(A,(P))= = )
( ) ( ( )) \/a2+b2+02 \/a2+cz+4(a+c)2
(a+c)2

. 2 .
Taco (a+c) S2(a2+c2)<:> <a*+c* véiVa,ceR.
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2
Suyra: @’ +¢” +4(a+c)2 2@+4(a+0)2 :%(a+c)2.

Do d6 d(A,(P)): 9la+c]| < 9la+c]| :9|a+c|\/§:3\/§.

\/a2+02+4(a+c)2 \/9(a+c)2 3la+c]
2

:>Maxd(A,(P))=3x/§<:>{Z:c _Chon a=c=1=b=—4,

=—4a

Phuong trinh (P):x—4y+z-3 =0:d(0,(P)):%.

Cau 181. Do mit phing (P) qua Ox nén phuong trinh mét phing (P) codang by+cz=0 (b2 +c > O)

PR [4b—c| _, [2b+3d _ [-4b—c=4b+6c
(5.) = “a(r) < \/bz+cz B .\/b2+cz < —4b—c=—-4b—6¢
[8b+7c:0
=
c=0

Truong hop 1: 8b+7¢c =0 chon b =7;c=-8 khi do (P):7y—8z:0
Xét f(y,z):7y—82
Thay toa d0 A, B vao ta dugc (7.2—8.3)(7.(—4)—8.(—1)) >0 suyra A, B nim cung phia so v6i (P)

(loai)
Truong hop 2: ¢ =0 suy ra phuong trinh (P) :y=0
Thay toa d0 A, B vao ta dugc 2.(—4) <0 suyra A, B nam khéc phia so voi (P) . Do d6 dudng thing

AB cit (P) tai / ndm gitta AB

x=1+4t
Phuong trinh tham s ciia duong thing AB : y:2—6t(te]R)
z=3-4¢
Toa d6 diém 7 1a nghiém hé phuong trinh
1
t=—
x=1+4¢ 3
7
=2-06t xX=—
Y = 3=1 Z;0,g
z=3-4¢ 33
y=0
y=0 5
z=—
3

Vay a+b+c=z+0+§=4
3 3
Céu 182. Goi { 13 diém thoa min: 2[A+[C—]B=6C>2(OA—O[)+(OC—O[)—(OB—0[)=0
204+0C - OB

<0l = = 1(1;2;-2)

—_— —_— —\2 —_ —_— —_—
Tacéd 2MA> =2MA = 2(M1 + 1A) —oMI +2I4° +4MI.IA

2 —=2 —  —\2 —2 —2 _—
MB” =MB =(M1+IB) =Ml +IB +2MI.IB
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2 —2 —  —\2 —_—2 —2 —_—
MC? = MC =(M1+1C) =Ml +IC +2MIIC
Suy ra 2MA> — MB? + MC* = 2MI? + 214> + IC® — IB® +2A71(2TA+1?:—179)

Suy ra 2MA* — MB? + MC* = 2MI* + 2IA* + IC* — IB* . Do I ¢b dinh nén 214> + IC* — IB* khéng
dbi. Vay 2MA* — MB*> + MC® nhé nhit <> MI nhé nhit<> MI nhé nhit <> M 1a hinh chiéu coa I

trén (P).
x=1+3¢
e Puong thing A qua I(l; 2; —2) va vuong goc voi (P) la: < y=2-3¢
z=-2+2t
x=1+3¢ x=4
o . , y=2-3t y=-1
Suy ra toa d6 diém M 1a nghiém cua hé = = M(4;—1;O)
z=-2+2t z=0

3x-3y+2z-15=0 t=1
Suyra a+b+c=3

A

M
H

(P) d

Cau 183.

Goi H 1a hinh chiéu vudng goc ciia A 1én dudng thing d, goi K 1a hinh chiéu vudng goc ciia A 1én (P). Do
d6 khoang céch tir 4 dén (P) 1a: d (4;(P)) = AK.
x=-2t-1
Taco d:Jy=t .Vi H €d nén H(—2t—1;t;t+l).
z=t+1
AH (=2t —2;¢~2;t~2), VTCP cua dudng thing d 13 u, (-2;1;1).
AH Lu, & AHu, =0 2(2t-2)+t-2+t-2=0=1=0.
Do d6 H(~1;0;1) va AH (~2;-2;-2)= AH =2+/3 (khong dbi).

Vi AK < AH ( duong vudng goc ludn ngin hon dudng xién) nén AK 16n nhit khi AK = AH hay
K=H.

Tacd AK = AH = (=2;-2;-2) = -2(1;1;1). Vay, mot vec to phap tuyén cia (P) la n= (1;1:1).
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B

d
Q)

/4§(/// ‘//////
Cau 184.

Goi mit phang Q la mit phang di qua A4 va song song véi mit phang P Khi d6 phuong trinh cua mat

phang (Q) la 1(x+3)—2(y—0)+2(z—1):0 S x-2y+2z+1=0.

Goi H 1a hinh chiéu cua diém B 1én mit phing (Q) , khi d6 duong thing BH diqua B (l;— 1;3) va nhan
x=1+t¢

By = (1;— 2; 2) lam vecto chi phuong c6 phuong trinh tham s6 1a < y = —1-2¢ .
z=3+2t

Vi H=BHN(Q)=HeBH =H(1+-1-2;3+2t) va He(Q) nén ta ¢b

(141)=2(-1- 2t)+2(3+2t)+1—0@t——%:H(—l;E;Z)

= AH = (g;g;—_z] = l(26;1 1;-2).
9°9°9 ) 9
Goi K 14 hinh chiéu ciia B 1én duong thing d , khi d6
Taco d (B;d ) = BK > BH nén khoang cich tir B dén d nho nhatkhi BK = BH , do 6 duong thiang d
x+3 y z-1
26 11 -2

di qua A4 va co vecto chi phuong u = (26;1 I;— 2) ¢6 phuong trinh chinh tic: d :

(P)

Céu 185.
Puong thing d di qua M(l; —1; 3) va cd véc to chi phuong LTI :(2; —1; 1).
Nhén xétrang, A¢d va d m(P) = ](—7; 3; —1).
Goi (Q) 1a mat phang chira d va song song véi A . Khi d6 d(A,d) = d(A,(Q)) = d(A,(Q)) .
Goi H, K lan lugt 1a hinh chiéu vuéng géc ciia A 1én (Q) va d . Tacd AH < AK .
Do d6, d(A,d) 16n nhat < d(A4,(Q)) 16n nhit < AH,, < H=K.Suyra AH chinh la doan

vudng goc chung cua d va A.
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Mit phang (R) chira A va d c6 véc to phap tuyén 1a a; Z[A—AZ,IZ] =(—2; 4; 8).
Mit phang (Q) chtra d vavudng goc voi (R) nén c6 véc to phap tuyén la @; = [%,IZ] = (12; 18; —6)

Puong thing A chita trong mit phang (P) va song song vi mit phing (Q) nén co véc to chi phuong la
t=[ 1y | = (66; =42 6) =6(11; =73 1)..
Suyra, a=11; b=-7.Vay a+2b=-3.
Cau 186. x+my+(2m+1)z—m-2=0m(y+2z-1)+x+z-2=0 (%
Phuong trinh (*) c6 nghiém véi Vm @{y+22_1:0.
x+z-2=0
x=2-t
Suy ra (P) luon di qua duong thing d :4 y =1-2¢.
z=t
Ked=K(2-t;1-2t;t) , AK (—t;—2t;¢-3)
Puong thing d c6 VICP u(~1;-2;1)
R.&:0@z+4z+z—3:o@t:%:>1<(§;0;lj

2°72
Taco AH < AK = AH_ = AK < H=K.

3
Viy a+b=—.
ay >

Cau 187. Vi (1+2.1+1-2)(-1+2.(-1)+3-2)<0 nén 4 vi B nim v¢ hai phia so véi (P). Do do
MA+ MB > AB nén MA+ MB nhé nhit bang AB khi M:ABﬁ(P).

x=1-t¢

Phuong trinh dudng thing AB: <y=1-t, toa d6 diém M 1a nghiém cia hé phuong trinh

z=1+t¢
x=1-t x=1-t x=0
=1-t =1-1 =0
Y =1’ =177 vay M(0;0:2).
z=1+¢ z=1+¢ z=2
x+2y+z-2=0 1-t+2(1-1)+1+1-2=0 t=1

Cau 188. Goi E la diém thoa man EA+ EB+2EC =0 = E(3;0;1).
Tacé: S=MA>+MB* +2MC* =MA +MB +2MC"
. —\2 - —\2 - —\2
:(ME+EA) +(ME+EB) +2(ME+EC) —4ME® + EA* + EB* +2EC?.

Vi EA* + EB> + 2EC” khong d6i nén S nho nhét khi va chi khi ME nhé nhét.
= M 14 hinh chiéu vudng géc ciia E 1én (Q).

x=3+3¢t
Phuong trinh dudng thing ME :{y =t

z=1-t¢
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x=3+3¢ x=0
y , y=t y=-1
Toa d6 diém M 1a nghiém cuia hé phuong trinh: - & 5
z=1— z =

3x+y—-z+3=0 t=-1
:>M(0;—1;2):>a:0, b=-1,c=2.

=a+b+5¢=0-1+52=9.
Cau 189. Véi moi diém 7 ta co

S =2NA*> + NB* + NC* :2(ﬁ+ﬁ)2+(ﬁ+ﬁ)z+(ﬁ+ﬁ)z

:4N12+2ﬁ(2ﬁ+f§+7@)+2m2+132+IC2

Chon diém 1 sao cho 2IA+IB+1C=0

2H+E+E‘:6©4H+@+%:68uyratoad©diém I la: ](0;1;2).

Khido S =4NI*+2I4> +IB*> +IC*,do d6 S nhé nhat khi N 14 hinh chiéu ctia / 1én mat phang (P).
x=0+¢

Phuong trinh dudng thing di qua / va vudng goc véi mit phing (P) la: sy=1-t
z=2+t

Toa do diém N(t;l—t;2+t)e(P) =>t-1+t+2+t+2=0=1¢=-1 :>N(—1;2;1).

Dang 5. Mot s6 bai to4n lién quan giira dwong thing thing véi dwong thing
Cau 190. Chon D
Ta thay hai duong thiang d va d’ co cung vecto chi phwong hay d//d’

Viy duong thang can tim co vecto chi phuong la U= (3; 1; —2) va di qua trung diém | (3; —2;2) cua
AB voi A(2;-3;4)ed va B(4;-1,0)ed’
x=3 _ y+2 _z=2
1 -2
Cau 191. d, qua M (0;3;2) co vtep i =(1;2;1), d, qua N(3;-1;2) co vtep v =(L,-2;1).
[i,v]=(4,0,—4), W:(3;—4;0).
[@.v]MN| 12 32

Vay phuong trinh duong thing can tim la

d(d,d,))= = =
(c,d.) [a.v] 42 2
Cau 192. Chon C
R NS N AN R e T o B IS
T T e T R

u, =—u, =d,/ld,vd =d,

Diém M (1,0;—2)ed,; M ¢d, nénd,//d,

2 2 — ,
Cau 193. Vi — # —2 nén vecto chi phuong u, = (2; 2;3) ctia duong thang A, khong cung phuong vdi vecto chi

phuong u, =(~1;-2;1) cua A,. Tirc 1a A, chéo véi A, hodc A, cit A,.
Liy M (L-L0)eA,, N(3;3;-2)eA,. Taco: MN =(2;4;-2).

Khi d6: [Z,Z}m =0. Suyra LTI,Z,W dong phang.

Vay A, cit A, .
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Cau 194. Goi A(-1+2t;-2+t1+1t) va B(-2-4t;1+1;-2—1') 1a hai diém lan lugt thudc A, va A,.
AB=(-1-2t-4t;3—t+1;-3—t-t'). A, c6 VICP u=(211); A, c6 VICP U =(-4;1,-1).
ABu=0
ABU =0
{2(—1—2t—4t’)+(3—t+t’)+(—3—t—t’):0 @{_et_gt'zz @{t:1
~4(-1-2t-4t)+(3-t+t)—(-3-t-t)=0  (8t+18'=-10 (t'=-1
Suyra A(1,-12) va AB=(1,1,-3).

AB 1a doan vudng goc chung cua A, va A, & {

x="1+1,

Phuong trinh dudng thang chira doan vudng goc chung cua Ayva A, la: sy=—1+t,.
z=2-31,

Chi ¢6 diém Q(3; L —4) ¢ toa do thoa man phuong trinh.

Cau 195. d, diqua diém M(I;O;O) , €0 vecto chi phuong u, = (2;1;3).

d, diqua diém N(1;2;m) , ¢0 vecto chi phuong u, = (1;1;0).

[i,,4,] = (~3;3;1) ; MN =(0;2;m).

d, va d, chéo nhau khi va chi khi [i,, i, |. MN # 0 < m # —6.

5 ‘[ﬁvﬁz]-m‘_ 5 |m+6|_ 5 {mz—l

Mat khic d (d..d,) = —— < _ _
a ac ( 1 2) \/E H:ﬁl,ﬁzj” \/E = \/E \/E =

Khi d6 tong cac phan tir coa m 1a —12.

x=1+¢

Cau 196. Phuong trinh tham s6 cua dudng thing dyla: y=2-2t.
z=3+t

Phuong trinh tham s6 duong thang d, qua diém A va c6 vecto chi phuong v= (a; L 2) la:

x=I1+at'
d, 1 y=0+"¢
z=—1+2¢
d; nhén u= (1; -2; 1) lam vecto chi phuong va d, nhan v= (a; 1 2) lam vecto chi phuong
l+t=1+at'
Duong thang d| cit duong thang d, khi va chi khi hé phuong trinh <2—-2¢=0+¢" c6 diing mot nghiém.
3+t=-1+2¢
Ta co:
l+t=1+at t—at'=0 t=0 =0

2-2t=0+¢ <2t-t'=21'=2 o' =2
3+t=—1+2¢ t—2t'=-4 0-a2=0 a=0

Vay a=0.
Cau 197. Chon A
HeA < H(3+2651+t).

KeA, = K(1+m;2+2m;m).
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Ta c6 HK :(m—2t—2;2m—t+2;m—t—l).

DPuong thing d c¢6 mot VTCP 1a LTd z(l; 1;—2).
Aldeu, HK=0om-t+2=0om=1t-2= HK = (~t—41-2;-3).
Tacd HK® =(~1—4) +(t=2) +(-3)" =2(¢ +1)’ +27>27,VteR
= minHK = \/E,dat duoc khi £ =-1.
Khi d6 taco HK =(~3;-3;-3),suyra u(L;1;1) = h=k=1=h—k=0.
Cau 198. d diqua A(2;1;4)Vé 6 véc to chi phuong IZ =(—1;2;—2).
d' diqua B(4;—l;0) c6 véc to chi phuong LTZ z(l;—2;2).
- — 2-4 1+1 4

Tacod u, =—u, va ;t—;tE nén d//d".

Puong thing A thudc mit phing chira d va d’ dong thoi cach déu hai dudng thang d6 khi va chi khi
{A//d /1d’

d(A,d) _ d(A,d’) hay A qua trung diém 1(3;0;2) va ¢6 mot véc to chi phuong 1a u= (1;—2;2) .

- -2
Khi d6 phuong trinh cua A: xl 3:%222 .

Cau 199. Pudng thang d, diqua diém M, = (3;—1;—1) va ¢ mot vécto chi phuong 1a LTI = (1;—2;1).
Duong thing d, diqua diém M, = (0; O;l) va ¢6 mot vécto chi phuong la 172 = (1;—2; 1) .
Do 1/71 —u> va M | & d, nén hai dudng thang d, va d, song song véi nhau.
Taco MM, =(-3;1;2), [Z“,W] = (=5;-5;-5) = =5(L; ;1)
Goi (a) 1a mat phang chia d, va d, khi d6 (a) c6 mot vécto phap tuyén 1a n= (l;l;l). Phuong trinh
mit phing (a) lax+y+z-1=0.
Goi A=d;n(a) thi A(L;-L1).Goi B=d, n(«) thi B(-1;2;0).
Do AB = (—2;3;—1) khong ctung phuong véi LTI = (1;—2; 1) nén dudng thing AB cit hai duong thing d,
va d,.
Cau 200. Pudng thing d, di qua diém M, =(1;0;0) va c6 VTCP u, =(2;1;3).
Duong thang d, di qua diém M, = (l; Z;m) va c6 VICP LTZ = (1;1;0).

Taco: MM, =(0;2;m); [ up,u, |=(=3;3;1). Do do [u,u,]M,M; =m+6.

bicu kién can va du dé d, va d, chéo nhau va khoang cach gilta chung bang —— la

J19
|m+6|_i<:>| +6|—5<:> m+6=5 - m=-—1
J9 1o Y 6= T m=—11

Vay S = {—l;—l l} . Do d6 téng cac phan tir ciia S 14 —1 +(—l l) =-12.
Dang 6. Mt s6 bai toan lién quan giira dwong thing véi mit ciu

Nguyén Bio Vwong: https://www.facebook.com/phong.baovuong 97




CAC DANG TOAN THUONG GAP TRONG KY THI THPTQG DT:0946798489
Cau 201. Goi 4;B 14 hai diém thudc 1an luot A,vaA, sao cho ABla doan thing vudng goc chung gitra 2 duong.

. « . AB ,

Goi M la trung diém AB . D€ c¢6 mat cau tim M ban kinh R = T ticp xuc vdi hai duong thang A, va
A, 1a mit cdu c6 ban kinh bé nhat.

Ta ¢6 toa do theo tham s cua A; B 1an luot la:

AQ2t, - L;t, - 1;2¢, =1) va B(2t,+1;2¢t,+ 151, +1) = E(th =2t +2;2t, —t,+2;t, =21, +2).

AB L u1

Co u1(2,1,2) va u2(2 2;1)1an luot 1a 2 vecto chi phuong ctia A, va A, nén
AB L u2

(26, =26, +2)2+(2t, -1, +2).1+ (¢, -2t,+2).2=0
(2, =24, +2)2+(2t, -1, +2).2+(t, - 21, +2).1=0

10
t=—
8, -9t +10=0 N b -7 3 -3 -3 7 -6 4 4
S < (———) (=37 4 (———)
9t, -8t +10=0 —10 17 17 17 17 17 17 17 17
t,=——o
17
AB 1 (-6 +4+4 17
S22 17 17
A s o A A, \ 2 1 4r
Dién tich mdt cau can tinh la § =47 .R” =4.7.—— = — (dvdt).
J17

Cau 202. Puong thang d, c¢6 vecto chi phuong 171 =(2;1;0).
Duong thing d, c6 vecto chi phuong uj =(-1;10).
Dé phuong trinh mit cau (S ) c6 ban kinh nhé nhat va dong thoi tiép xtic v6i ca hai duong thang d, va d,
khi va chi khi:
T4m mit cdu (S ) nam trén doan thang vudng géc chung ciia 2 duong thang d, va d,, dong thoi 1a trung
diém ctia doan thiang vudng goc chung.
Goi diém M (2t;t;4) thudc d, ; goi diém N(3—1¢"¢";0) thudc d, véi MN 1a doan vuéng goc chung cua
d vad,.
Tacd MN =(3—1'-26;t'-t;—4).
MNu, =0 [2.3-1'=2t)+1'-t=0
MN 1a doan thing vudng goc chung <>
MNu, =0 (-1).3-t"-2t)+t'-1=0
t'"+5t=6 t=1 M(2;1;4)
= = = .
2" +t=3 t'=1 N(2;1;0)
Goi diém / 1a tim mat cau (S'), do d6 diém / la trung diém MN .
=1(21;2) >R=IM =IN=2.

Suy ra mit cau (S): ()C—Z)2 Jr(y—l)2 +(z—2)2 =4.
Cau 203. Chon B
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Mt chu (S) o6 tam 1(1;23-3) va binkinh R = /1> +2” +(=3)’ +13 =343

Goi (C ) 1a dudng tron giao tuyén ctia mit phang (ABC ) va mit cau (S )

bat MA=MB = MC =x khidd AB =x;BC = x\/E;CA = x+/3 do d6 tam giac ABC vuodng tai B nén
trung diém H cia AC 1a tim dudng tron (C) va H, I, M thing hang.

Vi AMC =120" nén tam giac AIC déu do do6 x\/§=R < x=3suyra IM =24AM =2x=6.

Laico M ed nén M (—1+6,-2+£1+1),(t>1) ma IM =6 nén (1-2)" +(r—4) +(t+4) =36

t=0
&3 -4=0 = 4.
3
Me‘la>0nént:i suy ra H l;—g;Z nén a3+b3+c3:£.
3 3733 9

Dang 7. Mt s6 bai ton lién quan giira diém — m3t — dudng — ciu
Dang 7.1 Bai toan tim diém
Cau 204. Chon D

Toa d6 diém H 1a hinh chiéu cua diém I trén mit phéing (P ) .

x=1+2t
Phuong trinh dudng thang d qua I va vudng goc véi mit phing (P ) la:qy=2-2¢t.
z=3-t
Toa d6 diém H 1a giao diém cua d va (P) , ta co:
2(1+2t)-2(2-2t)-(3-t)-4=0t=1
Vay H(3;0;2).
x=t
Cau 205. Z = (1; —2;2) 1a véc to chi phuong cua duong thing OH = OH :{y = -2¢
z=2t

= H (t;-2¢;2t)
He(P) >t-2.(-2t)+22t+9=0t=-1=>H(-1;2-2) = a+b+c=-1
Cau 206. Chon A

—2(-3)+2.5-3 .

AB tiép xuc véi (S) tai B néntam gisc AIB vuodng tai B, do d6 ta co:

: . 5
Khodng cach tir diém I dén mp(P) 1a: d (I;(P)) = |

U=1B+ AB* =R + 4B = (2\/5)2 +47 =6=d(I:(P)) = A 12 hinh chiéu cia 1 lén (P)
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x=5+t
Puong thang IA di qua 1(5;—3;5) 6 VICP u = % = (l;—2; 2) ¢6 phuong trinh { y =-3-2¢
z=5+2t

Co A=IAN(P) = 5+t-2(-3-20)+2(5+20)-3=0=1=-2= AB3;;]) = 04=+/11.
Cau 207. Chon B

Mit cau (S) ¢ tim 0(0;0;0) va ban kinh R . Goi M(l+t0;l+2t0;2—3t0)ed.

Gia st T(x;y;z) €(S) 1a mot tiép diém cua tiép tuyén MT véi mit cau (S). Khi dé
OT* + MT* =0OM*
&9+ x—(1+6)] +[y-(1+26)] +(2-(2-34,)) =(1+2, ) +(1+24,) +(2-31, )’
< (148, ) x+(1+2¢,)+(2-34,)z—9=0.
Suy ra phwong trinh mit phing (ABC) c6 dang (1+t0)x+(1+2t0)y+(2—3t0)z—9 =0
Do D(L;1;2) € (ABC) nén 1+1, +1+21,+2.(2-3t)-9=0 <1, =—1 = M (0;-1;5).
Vay T=0"+(-1)"+5>=26.
Cau 208. Goi (P) mit phing trung truc cia AB , khi d6 phuong trinh caa (P) la: x+z-1=0.
Taco n, = (1;0;1),n, =(2;~1;2) nén [a,a] =(1;0;-1).
Goi d 14 giao tuyén ciia mit phang (P) v6i mit phang (a ) Chon Z = (1;0;—1)
x=1+t¢
va diém M (1;10;0) € d nén phuong trinh tham sb cua d la: y=10 .
z=-1
Do tam giac ABC déu nén CA = CB hay C thuoc miat phang trung truc cia ABma C e (a) nén
Ce (P)m(a) =d suyratoadd C co dang C(1+t;10;—t).
Do AABC déunén AC = AB, thay toa do cac diém ta co:
J+=0) +(10-0) +(==3)" = /(-2=0) +(0-0)’ +(1-3)’ < 1> +41+51=0(*)
Do phuong trinh (*) v6 nghiém nén khong ton tai diém C thoa min yéu cau bai toan.
Cau 209. Mat cau (S,): x> +y*+2z> =9 c6tam O(0; 0; 0), bankinh R, =3.
Med <:>M(l+a; 1+2a; 2—3a).
Do MA, MB, MC lanhimg tiép tuyén tai 4, B, C v&i mit cau (S1)-
Suy ra MA> = MB* = MC* =0OM* -9.
Khids 4, B, C &(S,) cotimla M ,bankinh R, =VOM*-9.
Ta c6 phuong trinh (S2): ()c—(a+1))2 +(y—(2a+1))2 +(Z—(2—3a))2 =OM* -9.
= (Sz): X +y +z° —2(a+1)x—2(2a+1)y—2(2—3a)z+9:0.
Mit khéc theo gia thiét 4, B, C cing thudc mit cdu ( Sl).

¥ +y +2°-9=0

X’ +y+z° —2(a+l)x—2(2a+l)y—2(2—3a)z+9=0'
Do d6 phuong trinh mét phing (ABC) la: Z(a+1)x+2(Za+l)y+2(2—3a)z—18:0.
DE(ABC) <:>2(a+1)+2(2a+1)+4(2—3a)—18:0 Sa=-1.

Suy ra toa dd A4, B, C thoa man hé: {
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Véi a=-1,taco M(0;-1;5).Khidé T=x, +y; +z, =26.

Céu 210.
Mat cdu (S) tam (1;0;—1), ban kinh R =4/ + 07 +(=1)> =1 =1.

Goi K 14 hinh chiéu vuéng goc cia I 1én d .
K €d néntacothé gia su K (¢;2 +t;—t)

IK = (t-L2+t;,—t+1), LE =(1;1;—1) 1a mot vécto chi phuong cia dudng thing d
IK 1d @F(.ZzO@t—l+2+t+t—1:0 < t=0.= K(0;2;0)
AITK vuéng tai T ¢6 TH 1a duong caonén IT> = IH .IK .

1 — 1=
o IH=— (IK=+6)=TH=-1IK . Gia st H(x; y: z
ﬁ( ) - (x:72)
] 5
1=l x=>
(=D p
1 1 51 -5
S1y-0=—2 <<y=— Vay H|=;—;—
R e (63 6j
Z+1—ll Z—_—s
6 6

Cau 211. Do d' 1a hinh chiéu ciia d 1én mat phang (P) khi d6 d' 1a giao tuyén ctia mit phang (P) va mit phang
(a) chtra d va vudng goc véi mit phang (P)
= mdt vec to phap tuyén ciia mit phing (a) la n [ud,EJ ( 3'2'—1) .
Phuong trinh mit phing (a) di qua A( 2,0,2) va ¢6 mot vec to phap tuyén n( ( -3;2; 1)
3x-2y+z+4=0.
Do A’ 1 hinh chiéu cia A 1én mit phing (P) khi d6 A’ 1a giao tuyén ctia mit phing (P) va mit phang
( p ) chira A va vudng goc voi mat phang (P) .

=> moét vec to phap tuyén cliia mét phing (,B) la % = [a,a} = (O' —2'—2) )

Phuong trinh mat phing (ﬂ) di qua B(3;l;4) va c6 mot vec to phap tuyén n( 5= (0 -2; 2)
y+z-5=0.
x+y—-z+2=0 x=-1
Toa do diém M 1a nghiém ctia h¢ phuong trinh {3x—2y+z+4=0<3y=2 .
y+z-5=0 z=3
Vay M (-1;2;3) = a+bc=-1+23=5.
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Dang 7.2 Bai toan tim méat phang
Cau 212. Chon C
(S)cotam 7(2;3;—1); bankinh R = 4

A(=1;-L,-1)= I4 =(-3;-4;0), tinh dugc IA=5.

M

b

Mit phang ¢ dinh di qua diém H 14 hinh chiéu cia M xuéng IA va nhan IA = (—3; —4; 0) lam vecto phap

tuyén.
: y ‘ ; e 2 M* 16
Do hai tam giac MHI va AMI dong dang nén tinh dugc IM~ = IH.IA= IH = 17, = ? , tr d6 tinh duoc
IH = Eﬁ tim dwoc H i;2;—1
25 2525

Mit phing can tim c6 phuong trinh la: —3(x—%}—4(y—i—i} =0=3x+4y-2=0.

Cau 213. Chon B
Mit cdu (S) c6 tam (=1;1-2); R=+2.
Vécto chi phuong ciia d : uq =(1;2;—1). Vécto chi phuong ciia A : ua =(1;1;-1).
Goi (P) 1a mit phang can viét phuong trinh.
Taco [ ta,ua |=(~10;~1) nén chon mot vécto phap tuyén cia (P) 1a = (1;0:1).
Mit phing (P) c6 phuong trinh tong quat dang: x+z+D=0.
Do (P) tiép xiic véi (S) nén d(I;(P))=R< # =2

D=5

<:>|D—3|:2<:{

Chon (P): x+z+1=0.

Cau 214. Cach 1:
Goi n= (2a;b;c) 1a vécto phap tuyén cua mat phing (P) canlap, a’ +b*+c* #0.

Puong thing A co vecto chi phuong 14 U= (—3; 2; 2) :

Mit phéng (P) song song vGi A nén ta co nu=0< —6a+2b+2c=0<c=3a-b.
Mit phéng (P ) di qua M va c6 vecto phap tuyén 7 nén phuong trinh c6 dang:
2a(x—4)+b(y—3)+(3a—b)(z—1):O & 2ax+by+(3a—b)z—lla—2b=0 (*)
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Mit cau (S) cotam 1(1;2;3)vabankinh R=1.

Mit phéng (P)tiép xuc voi mit cau (S) <:>d(1,(P))=1<:> 3|b| =1
Jda> +b>+(3a—bY
3|p| —
o =1 3|p| =13d> +2b> —6ab .
J13a* +2b% — 6ab

=b

@%2=13a2+2b2—6ab@13a2—6ab—7b2=0@(a—b)(13a+7b)=0@ﬁ3 b
a=—

Véi a=b,chon a=1,b=1, thay vao (*) taduqcpt(P,):Zx+y+22—l3:0.

Ta co N(6;2;2)eA.Déth§y NeE(Pl), suy ra (Pl):2x+y+2z—13=Osong song voi A.
Voéi 13a =-7b, chon a :7,b:—13,thayvéo(*)taduoc pt(Pz):l4x—l3y+34Z—51=O.
Tacé N(6;2;2)eA,déthdy N ¢(P,),suyra (B ):14x—13y+34z—51=0song song véi A.

Vay chon  B.
Céch 2: ( Trac nghiém)

Goi (P) 12 mit phang théa mén yéu ciu bai toan va c6 vecto phap tuyén 1a n.
Vi (P) di qua M(4; 3;1) nén phuong an A, C bi loai.
Dudng thing A c6 vecto chi phuong u= (—3; 2; 2) . (P) song song voi duong thing A nén nu=0.Do

d6 phuong an D bi loai. i

Vay phuong an B 1a phuong an thoa man yéu cau bai toan.
Cau 215. Chon C

(S)cotam 7(2;3;-1); bankinh R = 4

A(=1;=L,-1)= I4 =(-3;-4;0), tinh dugc IA=5.

M

=

Mit phang ¢ dinh di qua diém H 14 hinh chiéu cia M xuéng IA va nhan IA = (—3; —4; 0) lam vecto phap

tuyén.
: ., ‘ N s 2 IM* 16
Do hai tam giac MHI va AMI dong dang nén tinh dugc IM ™ = IH.IA= IH = 17, = ? , tur d6 tinh duoc
Iﬁzﬁﬁ tim dwoc H i;2;—1
25 2525
TS VA 1 2 11
Mat phang cén tim c6 phuong trinh 1la: —3 x—2—5 -4 y—2—5 =0=3x+4y-2=0.

Cau 216. Chon B
Mit chu (S) c6 tam (=1;1-2); R=+2.

Vécto chi phuong cta d : id =(1; 2;—1) . Vécto chi phuong cia A: Up = (1;1;—1).
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Goi (P ) 1a mit phang can viét phuong trinh.
Ta co [&d,&AJ = (—1;0;—1) nén chon mot vécto phap tuyén cua (P) an= (1; 0;1) )
Mit phéng (P) c¢6 phuong trinh tong quat dang: x+z+D=0.
. -1-2+D
Do (P) tiép xic véi (S) nén d(I;(P))=R < % =2
D=5
D=1
Chon (P): x+z+1=0.
Cau 217. Chon D
Véc to chi phuong clia d 14 u = (3;1;—4), véc to phép tuyén ctia mit phang (P) la n.
Mit cdu (S)c6 tam /(3;-3;1) va ban kinh R=3.
Vi (P) chita d nén un=0 va (P) tiép xtic véi (S) nén d(];(P))=3.

<:>|D—3|=2<:{

Ta chi xét phuong trinh un=0. Lay hai diém nam trén duong thing d 1a M (4; 0; —4) va
N(L-10).
Ta nhan thdy: M (4;0;,—4) va N(1;—1;0) khong thoa min dép 4n 4; B;C.
Viay,dap anla D.
Cau 218. Chon B
Duong thang d, ¢6 vtcp 51(3;—1;—1) , duomg thang d, co vtep LZ(I; l;—l). Goi n 1a vtpt ctia mit phiang
(oc) can tim. Do (OL) song song v6i hai dudng thang d,,d, nén ;lJ_bTI va I_’i_]_lz , tir d6 ta chon
ﬁz[l,@]:(2;2;4). Suyra (a):x+y+2z+c=0.
Mit ciu (S) ¢ tim 1(1;0;—2),bén kinh R:\/g.

(OL) tiép xuc voi (S)Qd(1;((1)):\/6@%:‘/6@{0_3:66@{029

c—3=- c=-3

Dang 7.3 Bai toan tim duong thang
Céu 219. Chon C
Ta c6 tm va ban kinh mit cau () 1a 1(3;2;5);R=6
IE=J1+1+4=J6<R
Goi A la duong thang di qua E
Goi H 1a hinh chiéu vuong goc cua [ 1én A
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Day cung cang nho khi khoang cach tir tim téi duong thing A cang 16n
Tacod d(I,A)=1H <IE

Vay day cung nho nhat khi duong thang A vudng goc véi IE = (—l; —-1;; —2)
Dua vao cic dap an ta thdy trong cac vecto chi phuong LTl = (9;9;8) LZ = (—5; 3; 0) IZ = (1;—1; 0)
u, =(4;3;-3)
Thi chi ¢6 u;.JE =0
Nhdn xét: ta hoan toan c6 thé viét duge pt duong théng A béng cach viét pt mat phéng (Q) diqua £
nhan IE = (—1;—1;;—2) lam mot vecto phap tuyén, khi d6 A = (P) N (Q)
Cau 220. Mt cdu (S,) co tim O(0;0;0), bankinh R =5.
Mit cau (Sz) cd tm I(O; 0;1), bankinh R, =2.
Co O =1< R, —R, nén (Sz) nam trong mit cau (S1 ) .

Gia sir d tiép xuc voi (Sz) tai H va cit mit cau (Sl) tai M, N .Goi K 1atrung diém MN .
Khido IH =R, =2 va OH > OK .
Theo gia thiét MN =8 = MK =4 => OK = \|R> = MK* =+5* —4* =3,

Co0I=1,IH=2=0K=0I+1IH>0OH >0K .Do d OH =0OK ,suyra H =K , tic d vudng
goc voi duong thiang OF .
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Puong thang d can tim vudng goc véi véc to 1 = (l; —1;0) va vudng goc voi Ol = (0; 0;1) nén c6 véc
to chi phuong u, = [Hl,ﬁ} = (1;1;0).
Céau 221. Ta c6: Mgt cau (S) c6 tam 7(2;3;5), ban kinh R =10.
d(1.(a))- |2.22—2.3+§+15
22 +(=2) +1°

Goi A, la duong thang qua / va vudng goc véi (a) = A, ¢c6 VTCP la u?l = (2;—2;1).

=6<R = (a)n(S)=C(H;r),H lahinh chiéucia I Ién ().

x=2+2t x=2vat x=-2
=PTTS A, :{y=3-2¢.Toadd H langhiém cta hé: i}_:;;tzt =y=7
z=5+t z=13
2x=2y+z+15=0
= H(-2;7;3).

Tacé AB c6 do dai 1on nhat <> AB la dwong kinh cia (C) < A=MH .
Puong thing MH di qua M (~3;3;-3) vic6 VICP MH = (1;4;6).
x+3 y-3 z+3

4 6
Dang 7.4 Bai toan tim mat cau
Cau 222. Chon D

Goi I la trung diém cia 4B = 1(3;2;1)

d(];(P)):|3+\/2§+1|:2\/§
AB

Goi (§) 1a mat chu c6 tam 7(3;2;1) va ban kinh R’ = = 32

Suy ra phuong trinh A :

Taco H &(S). Mitkhac H €(P) nén H €(C)=(S)N(P)

Cau 223. Chon B
(P)n 0Oz = A4(0;0;3)
Toa d6 ctia B 1a nghiém ctia hé phuong trinh:
2x+6y+z-3=0 2x+6y+z-3=0 x=4
x-5 y z-6 ©32x-y-10=0 < y=—2:>B(4;—2;7).GQiIlétrungdiérncﬁa
1 2 -1 y+2z-12=0 z=7
AB=I(2-1;5) = IA=/4+1+4 =3.

Phuong trinh mit cdu duong kinh AB 1a: (x - 2)2 + (y + 1)2 + (Z —5)2 =0.
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R

Cau 224.
Goi H 1a trung diém doan thang AB=>IH 1 AB , HA=4.

Mit cau (S) cd tAm I(—2 ;3 0),bénk1'nh R=+13-m, (m<13).
Pudng thing A diqua M (4;3;3) vaco 1 véc to chi phuong u=(2;1;2).

N . [,i]
Taco: IM =(630;3)= | IM, u|=(-3;-6;6)=IH=d(I, A)= | -3,
u
Taco: R®=IH’+HA* ©13-m=3"+4 o m=-12.
Cau 225. Chon C
Taco: I €(d) = I(23+6,2+1).
Ie(P)=(P):2t-2(3+1)+2(2+1)=0t=1=1(2;4;3)
(0) tiép xtic voi (S) nén R=d(I,(Q)) :\E.
Vay (s):(x-z)2+(y_4)2+(z-3)2:%.
Cau 226.
o Mit cau (S) cO tm 1(3;—2;1); R=10.
» Khoang céch tir / dén (P) la IK =d (I;(P)) :W%z
x=34+2¢
e Duong thing qua 1(3;—2;1) vuong goc voi (P) c¢6 phuong trinh tham s 1a< y = —2—2¢ khi d6 Toa do
z=1-t¢
x=34+2¢
_ y=-2-2t
tam K la nghiém ctia hé phuong trinh 1—s :>K(—1;2;3).
z=1—

2x-2y—-z4+9=0
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e Ban kinh: r =+ R*—IK?* =+100-36 =8.

Cau 227. Chon B
A

Goi d 1a truc cia AABC, ta co (ABC):x+y+Z+2:O.

Do AABC déunén d di quatrong tim G(—%;—%;—%j vaco VICP u = (1;1;1),suyra d :

Ta thdy ADAB=ADBC=ADCA,

D _EH;_EH;_EH .
3 3 3

suy ra DA=DB=DC=Ded

nén

2
X=——+t1

3
—2

Y773
z=——+t
gia  su

Tacod AD = i+t;—z+t;—g+t ;Eﬁz —g+t;i+t;—g+t ;55: —g+t;—£+t;i+t
3 3 3 3 3 3 3 3 3

S o 2 pl_ 444
) {AD.BD=O 3 3737 3
Co = .

ADCD=0 | _ % = D(0;0;0)(loai)

Taco fed = 1(—§+t;—§+z;—§+rj , do tir dién ABCD ni tiép mit cau tam I nén
===t L L D g
37373

Cau 228. Chon D
Goi I la trung diém ciia 4B = 1(3;2;1)

d(I;(P)) :% =23
AB

Goi (S) 13 mit ciu c6 tim 1(3; 2;1) va ban kinh R’ = - =32

Ta co He(S).Métkhéc HE(P) nén HG(C)Z(S)F\(P)
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Bén kinh cﬁadu?(‘mgtr(‘)n la R= \/ )) \/( \/_) (2\/5)2 - 6.

Cau 229. Céch 1:

Taco AB (3; L —2) 1a véc to chi phuong cta dudng thing AB .
x=3t

Phuong trinh tham s6 ctia duong thang AB 1a < y = ¢
z=4-2¢

Gia st ABcat (P)tai T (31;6;4—2¢). Do Te(P):2x+y+2Z—1:O:>t:_?7

Khi d6
T( 7.7, &j TA(7 7. ﬁj:mzi TB(IO 1o, ﬂjﬂB:M,
3°3 33 33 3
Taco TC? =TA.TB=%:>TC=#.
, , \ . 14
biém C thudc mat phang (P) va cach diém T ¢6 dinh mét khoang ;/g .
Vay C ludn thudc mot duong tron ¢ dinh béan kinh 7 = # .
Cach 2:
d(A4,(P
Ta c6 LA:M—— AB =14
TB d(B,(P)) 10
Gia str AB cit (P) tai 7. Suy ra A nam gitta Bva 7 (vi 4, B cing phia so véi (P) ).
Khi d6 ta co
714
TB—TA=+14 TA:T\/_ 980 145
7 = \/_:>TC2=TA.TB=T:>TC=T
TA=—1TB
10 7 = 10V14

3
Cau 230. Chon B

Taco: AB=(2;-1;-1), AD=(1;1;1) va DC =(2;-1;-1).
Tathdy: AB.AD =2.1-1.1-1.1=0 va AB = DC nén t& gidc ABCD 14 hinh chit nhat.
Goi M 1 trung diém cua AC . Ta co: M(§;2;3j.
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Goi d 1a duong thang di qua M va vudng goc v6i mit phang (ABCD) .

Ta co: [E,EJ=(O;—3;3).

Vecto chi phuong cta duong thang d 1a: 1 = (O;— I; l) :
5

X=—
2

Phuong trinh tham sb ctia duong thang d 1a: {y=2—¢.
z=3+t

Ta co: 571:(0;3;—3). Ta thay SA cung phuong voi % nén suy ra SAJ_(ABCD).
Goi N 1 trung diém cua S4, ta co: N(l;%;%j.

\ , led I(—;2—t;3+t}
Do I(x;y;z) la tim mat cau ngoai ti€p hinh chép S.ABCD nén NI Ld = 2 .
NI Lu
Ma: ﬁz(i;i—t;—i+t) Suy ra: M.ﬁ=0<:>t—§+t—§=0<:>t=§:>1(§;l;2j.
2°2 2 2 2 2 2°2°2

Ta co: [STG[,E]=(6;—3;—3).

. . = —
Mot vecto phéap tuyén cua (SAD) la: n ZE[SA,AD]z(Z;—l;—l).
Phuong trinh tdng quat ciia mét phing (SAD) la:
2(x-1)—(y-2)—(2-3)=0 < 2x—y—-z+3=0.

22 2 J6
Vay d(1,(S4D))= =—.
( ( )) Va+1+1 2
x=1+¢
Cau 231. Co A(1;1;1),B(2;2;1) = Phuong trinh AB: { y =1+¢
z=1

Goi K la giao diém ctia 4B va (P) = K(-1-11)

C6 Mt cau (S)tiép xtic véi (P)tai H .

= HK latiép tuyén cta (S )

— KH*=KAKB =12 = KH =2+/3 khong déi

= Biét H chay trén 1 duong tron ban kinh 243 khong dbi
Cau 232. Chon C

Goi (a;b;c) 1a tam mat cau.

Theo gia thiét ta c6 R = d(],((x)) = d([,(B)) )
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a b

m+1_m+c—1‘
Ma d(1,(B)) =-——

—+ 5 +1

m (1=m)
Ta co

_\/{ ! }-2# Li=— 1 iome(0y1)

m(1-m) m 1—m m(1—m)
Nén
a(l—m)+bm+cm(l—m)—m(1—m)
' m(l—m)
! -1
m(l—m)
‘a—am+bm+cm—cm2 —m+m’
< R= >
m —m+l1
- [R—Rm+Rm*>=a—am+bm+cm—cm*—m+m’
_—R+Rm—Rm2 =a—am+bm+cm—cm* —m+m?
‘m* (R+c—1)+m(a—b—c—R+1)+R-a=0(1)
IS
_m2 (R+c—1)+m(b+c—a—R—1)+R+a=0(2)

Xét (1) do mit cau tiép xtic voi tiép xic dong thoi voi ca hai mit phang (OL) , (B) vGimoi m e (0; l) nén pt

(1) nghiém déng véi moi m € (0;1).

R+c—1=0 a=R
&qa-b-c-R+1=01b=R =I1(R;R;1-R).
R—-a=0 c=1-R
2R-R+2(1-R)+10| R=3
Ma R=d(1,(a))< R= ©3R=[12-Rle
3 R=-6(])
Xét (2) tuong ty ta dugc
R+c-1=0 a=-R
< ib+c—a-R-1=01b=-R = I(-R;—R;R+1)
R+a=0 c=R+1
[-2R+R+2(1+R)+10| R=6
Ma R=d(1,(a))< R= < 3R=[12+R|< .
3 R=-3(])

Vay R +R, =9.
Cau 233. Chon B
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A

Goi d 1a truc cia AABC, ta co (ABC’):x+y+Z+2:O.

X=——+t1

A . R 2 2 2 ., - 2
Do AABC d&éunén d di quatrong tim G —g;—g;—g vaco VICP u = (1;1;1),suyra d : y:—§+t
z=——+t

Ta thdy ADAB=ADBC=ADCA, suy ra DA=DB=DC=>Ded nén gia su

=

AD.CD =0 2

N fo_ 2 p[_ 4.4 4
,{AD.BD=O 3 37 37 3
Co .

t:§:>D(O;O;O)(loai)

Taco [ ed = I(—§+t;—§+t;—§+tj , do ttr dién ABCD noi tiép mit cau tim / nén

Dang 7.5 Bai toan cyc tri
Cau 234. Chon C
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b

e

S

Mit phéng (P) coO vitpt 11 = (1;—2;2) . Mit cu (S) c6 tam I(—l; 2; 1) va ban kinh 7 =1. Nhan thiy

H b
I 1
| 1
! 1

M

rang goc giita i va 71 bang 45°. Vi d(I; (P)) =2>1=r nén (P) khong cit (S)
NH

sin45°
khi va chi khi NH 16n nhat. Bicu nay xayrakhi N=N' va H=H' véi N’ 1a giao diém cua duong
thang d qua I, vuéng géc (P) va H' 1a hinh chiéu ciia I lén (P).

Goi H a hinh chiéuciia N Ién (P) thi NMH =45° va MN = — NH2 nén MN 16n nhét

NH
Licdo NH, =NH'=r+d(I; (P))=3 va MN,  =—"= =32,
sin 45°
Cau 235. Ta cé tam /(1;-2;0) vabankinh R =2.
Khoang cach tir / dén mit phang (P ) ngén nhit khi M 1a hinh chiéu cta / 1én mit phang (P) .
x=1+2¢
Puong thing di qua / va vudng goc v6i mit phing (P) ¢6 phuong trinh tham s6 1a { y = -2 —¢ . Khi d6
z=2t

toa d cia M 1a nghiém cua h¢ phuong trinh

1

X=—=

3

x=1+2t x=1+2t 4
y=-2-t y=-2-t Y=3
= = :

Z:2t Z:2t Z__i

2x—y+2z+2=0 2(142t)—(-2-1)+2(2t)+2=0 3

-

3

Cau 236. Chon C
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Cau 237. () co tam I(—1;2;1) vaban kinh R=1.Taco: d(Z,(P))

Cau 238.

b

- — == =

H -
I 1
| 1
1

S

Mit phéng (P) coO vitpt 11 = (1;—2;2) . Mit cu (S) c6 tam I(—l; 2; 1) va ban kinh 7 =1. Nhan thiy

M

rang goc giita i va 71 bang 45°. Vi d(I; (P)) =2>1=r nén (P) khong cit (S)
NH

sin45°
khi va chi khi NH 16n nhat. Bicu nay xayrakhi N=N' va H=H' véi N’ 1a giao diém cua duong
thang d qua I, vuéng géc (P) va H' 1a hinh chiéu ciia I lén (P).

Goi H a hinh chiéuciia N Ién (P) thi NMH =45° va MN = — NH2 nén MN 16n nhét

Licds NH,  =NH'=r+d(I; (P))=3 va MN, = NHZ5 =3J2.
sin
F1-22+2.1-3] _,

NP +22 428

>R.

P

Goi H 14 hinh chiéu vuéng géc ciia N trén mat phang (P) va o la géc gita MN va NH .
Vi MN cung phuong véi # nén géc & c6 sb do khong déi, o = HNM .

C6 HN = MN.cosa = MN = HN nén MN 16nnhit < HN 16n nhit <

coSx
HN =d(I,(P))+R=3.
, I PO Gttt R S _ 1 _
Co cosa—‘cos(u,np) 5 nén MN = cosaHN—?n/E.
Loi giai
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A B~

Mit cau (S) c6 tam I(1;—2;—1), ban kinh R =3; d([;(P)) =4> R = mit ciu (S) va mit phang (P)
khéng c6 diém chung.
Duyng [H 1 (P),(H € (P)).Tacoé: MN nho nhat khi M 1a giao diém cua doan [H véi (S) va

N=H.
x=1+2t

Phuong trinh dudng thing IH : { y=-2—t¢ ;(t € R)
z=—14+2¢

Pidm M (1+26;-2—1;-1+2t) € (S) nén (x—1) +(y+2) +(z+1) =9
& (20) +(~t) +(2) =9 = r=%1. Khido M, (3;-31),M, (-L;,-1;-3).
Thir lai: d (M,;(P))=1; d(M,;(P))=7> IH = 4(loai).
Vay MN_, = MH =1 khi M(3;—3;1);N(—‘——‘—).
Cau 239. Goi H (2t;1-2¢;—1—1) 1a hinh chiéu cia / 1én duong thiang d .
Taco: [Hu, =0= 2(2t—1)—2(3—21)—(—2—1):O<:>t:§:>H(%;—%;—%j.
Vi IH =10 <4=R = d citmit cu (S) tai 2 diém phan biét.
Mit phing (Q) bat ki chita d luén cit (S) theo mot dudng tron ban kinh 7.
Khido r* =R*-d*(I1,(Q)) 2 R* -d*(1,d)=16-10=6.
Do viy mit phing (P) chtra d cit mit cdu theo mot duong tron ¢6 dién tich nho nhat khi va chi khi

d (1,(P)) =d (1,d) hay mat phing (P) diqua H nhan IH = G%—%J lam vecto phap tuyén, do d6

(P) c6 phuong trinh x+5y~8z—-13=0.

Khi d6 diém O(0;0;0) c6 khoang cach dén (P) 16n nhat.
Cau240. Goi I =d N (P)=1(1;2-11)

Ie(P)=2-t-1=0=>1=1=1(1;1]1)

Tacé d L(P)= M thudc dudng tron tam 7 (L;1;1),R, =2.
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N(x;y;z)= m(—l—x;—3—y;ll—z);m(%—x;—y;S—zJ

NA=2NB & (1+x) +(3+y) +(11-z)’ =4[(%—sz +5° +(8—Z)2}

& 3x7+3)° +32° —6x—6y—-422+126=0
SX 4y 27 =2x-2y—14z+42=0
Vay NeS(J(LL7);R, =3) va Je(P): y=1
Nén N thudc duong tron tim J(l;1;7);R2 =3
Taco6 J=6>R +R, =MN,_ =1J-R -R, =1
Cau 241. Xét diém I sao cho: 2IA—IB =0. Gia sit I(x;;2), ta co:
IA(4-x;3-y;1-2),IB(3-x;1- 333~ 2).
2(4-x)=3-x
Do dé: 2IA-1B=012(3-y)=1-y < I(5;5-1).
2(1—z)=3—z
Do ds: P=2MA* ~ MB* =2(Mi + Id) —(Mi +IB)
—oMI +2Id° +4W.H—(M2 +IB + zm.rg)
=MI" +214 1B +2Mi (214~ 1B) = MI* + 214" — IB* + 2MI (214 IB)
= MI* +214% — IB*.
Do I ¢6 dinh nén 4%, IB* khong dbi. Viy P 16n nhét (nhod nhét) <> MI* 16n nhét (nho nhit). < MI
16n nhat (nho nhét) < M 1a giao diém cta dudng thang IK (véi K (1;2;—1) 1a tm ctia mat cdu (S)) véi
mat cau (S).
Ta c6: MI di qua ](5;5;—1) va co vecto chi phuong la ﬁ(4;3;0).
x=1+4¢
Phuong trinh ctia M7 1a: {y =2+3¢
z=-1.

Toa d diém M can tim tmg v&i gia tri t 1a nghiém cta phuong trinh:

3
r==
(1+4t-1) +(2+3t-2) +(-1+1) =925 =9 | ° .
t=-=.
5
Véi t:§:>M1 (H;Q;—lj:nw:z (min).
5 55
3 71 m=P, =48
Véit=——=>M,| ——;—;-1 |= M,I =8 (max). Vay = m—n=60.
5 5°5 n=P._=-12
Cau 242. Goi N 1a diém théa man M—ﬁ—ﬁzﬁ, suy ra N(—2;0;1).
Khi do:

NI V1B ~ MC| = (VN + NA ) ~ (VN + NB) ~ (VN + NC) = |( N~ NB~ NC)~}N]| = M .
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Suy ra ‘]\—42 — MB —]\—46‘ nhé nhat khi MN nhé nhat. Mit cdu (S) co tAm 1(2;4;—1), suy ra:

x=2+2t
NI = (4; 4; —2) = (2; 2;—1) . Phuong trinh NI =4 y =4+ 2¢ . Thay phuong trinh NI vao phuong trinh
z=—1-t
t=1
(S) taduge: (26) +(2t) +(~t) =97 =1<:>L L

Suyra NI cat (S) tai hai diém phan biét N, (3;6;-2), N, (0;2;0).
Vi NN, > NN, nén MN nho nhét khi va chi khi M = N,.Vay M (0; 2;0) 1a diém can tim.
Suyra: a+b=2.

N,

Cau 243. Mgt cdu (S) c6 tam 1(3;1;0) va bankinh R =2.
Goi H 1a hinh chiéu caa [ trén d .
Hed <:>H(1+2t;—1+t;—t); IH :(—2+2t;—2+t;—t).

Vécto chi phuong cua d 1a ”7 = (2;1;—1).
THu, =0 <2(-2+2)+1(2+1)+1=0 < r=1.Suyra H(3;0;-1) = [H =V2.

Goi (P) 1a mit phang chira duong thang d va cit mat cau (S ) theo duong tron c6 ban kinh 7. Ta co
r= \/RZ ~[a(1.(P))] = \/4—[d(1,(P))]2 .
Ma d (1,(P))<1H =+/2 nén r:\/4—[d(l,(P))]2 >4-1H" = —(\/5)2 =2.

Suy ra minr = \/5 , dat dugc khi IH L (P) )
Khi d6 mit phang (P) di qua H(3;0;—1) nhan 7H = (0;—1;—1) lam mdt vécto phap tuyén.
Phuong trinh mit phing (P)lél: 0(x—3)—1(y—0)—1(z+1)=0 S y+z+1=0.
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Céu 244.
Mit cau (S) c6 tam 7(1;2;3), ban kinh R =5.
Mit phéng (P) c6 vec-to phap tuyén 7, = (a;b;c)
Theo gia thiét B(0;1;0)e(P):b-2=0<b=2.
Tacé: AB = (—3;3;—6) cung phuong voi U = (1;—1;2) .
x=t
Phuong trinh dudng thang AB:{y=1-t¢
z=2t
Goi 7 1a ban kinh dudng tron giao tuyén. K 1a hinh chiéu vudng goc ctia I 1én duong thing AB, H la
hinh chiéu vuéng goc ciia I 1én (P)
Taco: K € AB= K (t;1-1;2t) = IK = (t—1;~t —1;2¢ - 3)
IK L AB= ABIK =0=t=1=IK =(0;-2;-1).
r=\R*=d*(L(P))=\[25-d* (L(P)) =N25—IH" .
Tacé:r, < IH_ .
Ma [H<IK =1IH_, :IK<:>HEK:>(P)J_IK =1, va IK cung phuong.
a=0 a=0

— a=0
=i, =kIlK=b=-2k= k:—1:>{ _1 =>t=a+b+c=0+2+1=3.
c=—k c=1 B
Cau 245. Chon C
M
B A
H

C

Taco: AB =(2;2;0), AC =(-2;2;4)= AB.AC = 0 = AABC suy ra AABC vuong tai 4.
Goi H 1a hinh chiéu vuéng goc cua diém M trén mit phang (ABC ) . Taco:
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(MA,(ABC))=(MA, HA) = MAH

(MB,(4BC))=(MB,HB) = MBH
(MC,(ABC))=(MC,HC) = MCH
Theo gié thiét MAH = MBH = MCH = AMAH = AMBH = AMCH (g.c.g)

Do d6: HA= HB = HC nén H 1a tam duong tron ngoai tiép AABC .
Suyra: H la trung diém cua BC = H(I;Z;Z).

Ta co: [E, R’} = (8;—8; 8) , Chon vecto chi phuong cua duong thing MH 1a LE = (1; —l;l) .
x=1+t¢

Phuong trinh dudng thing MH co dang:q y=2—t teR
z=2+t

5o

Mit cau (S) c6 tam /(3;2;3) va bankinh R = -

N

M

Goi K (1 +6;2—-1;2+ t) 13 hinh chiéu vudng goc ctia diém I trén dudng thing MH .
Taco: IK = (t—-2;~t;6—1),u,,, = (L-11)

Do IK | MH nén IKu,, =0, taduoc: £=1.Khidé: K (21;3) va IK =2

Do IK > R nén duong thang MH khong cat mat cau.

2

Ta c6: .MNzar(J,MH)—IN=1K—1N=7

VAiy gi4 tri nho nhét ciia d6 dai doan MN bing %
Cau 247. Goi diém I théaman 34+ IB=0=1(6;3;-1).
—_ —\2 S —\2 —_ — —
Khi d6 3MA> + MB® = 3(M1 + IA) + (Ml + IB) = 4AMI* +314° + IB* + 2M1.(31A + IB)
=4MI* + 314 + IB*.
Do 314* + IB* khong ddi vi ba diém A;B;1 cb dinh nén 3MA*> + MB® dat gié tri nho nhat khi MI nho
nhét. Khi d6 M 1a giao diém cua duong thang 1J véi matcau (S), (J(2 ;15 3) 1a tim cua mét cau (S)
).
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xX=2+2t

Ta c6 phuong trinh duong thang IJ 1a <y =1+t =1J ﬁ(S) =
z=3-2¢

Kiémtra IM, < IM,(3<9) nén M, (4;2;1) la diém can tim. Vay T =ab.c =8.

M (4;2;:1)
M2(0;0;5)'

Cau 248.
Mit cdu (S) c6 tam I(—3;—4;—5) vabankinh R =27.
Puong thing d ¢6 1 véc-to chi phuong 1 u =(2;3;4)=d L (P).
Goi K 1a giao diém ctia mit phing (P ) va duong thang d . Vi I €d nén K 13 tim cua duong tron giao
tuyénva KB L d .
Taco IA=(1;2-2)=>[4=3 va [Au=0=>14 1d.
|2.(-3)+3.(—4) +4(-5)-107]

V2P 437+ 47
Do M di dong trén duong thang d (truc ciia dudng tron giao tuyén) va B thudc duong tron giao tuyén
nén biéu thitc MA + MB nhé nhat khi va chi khi M = ABNd .

Ml I4 3

Khido,tacd6 —=——=— va M+ MK =K =5+/29.
MK KB 2

Suyra MI =329, MK =2+/29.
Tacod AM =~14* + MI* =330 :BM:%AM:N%.

Vay gia tri nho nhét cia MA+ MB 1a AM + BM =3+/30 +2+/30 =5+/30.
Céch 2:

=529 va KB=+R*—IK* =2.

Ta tinh duge K =d(1,(P))

d

M

Ta cod (S) cd tm I(—3;—4; —5) ,bankinh R =27.
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D thdy d di qua /(—3;—4;—5) va vudng géc véi (P).
(P) cét (S) theo duong tron ¢ ban kinh » =2
Med e M(1+262+363+41),
Taco T =MA+MB=MA+MH?+r?.

Lai c6 MH =d(M;(P))= @ = \\@z—.%@‘.

J29
Suyra T =~29¢ +116¢+125 +4/29(1—3)" +4 =29 (t+2)2+%+@ (1—3)2+2i9.

Xét;,=(t+z-ij ;=(3_t-ij:;+;=(s-i}
"J29 ) "J29 "J29
Do dé T=\/E(‘Zl‘+‘5‘)z@‘&+§‘=5\/5.

Cau 249.
- Puodng thing d di qua 4 va co vecto chi phuong u= (3; 4; — 4) c6 phuong trinh la:
x=1 y-2 z+3
3 4 -4
-Do M 1luén nhin doan 4B dudi goc 90° nén M nam trén mit cau (S ) duong kinh AB .
41

=> giao diém cua d va (P) la B= (—2; —2;1).

Goi E 1a trung diém cua AB = E = (—%;0;—1} = AE?

:(S):)c2 +Y +22+x+22z-9=0.

-Laido M € (P ) nén M nim trén dudng tron giao tuyén cta mit phang (P ) va mit cau (S ) ,goila
dudng tron (C ) )

- Mit khac B la diém ¢4 dinh trén duong tron (C) nén d6 dai MB 16n nhat khi MB la duong kinh cia
duong tron (C ) .

-Goi F lathmcia (C) = F la hinh chiéu vuong géc cua E trén (P).

Duong thing EF nhan vecto phap tuyén n= (2; 2; —1) cla (P) lam vecto phap tuyén
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= EF: 22 :%: ”11 :Fz(—%;—z;Oj (12 giao diém cia (P) va EF ).

- Vi MB 1a duong kinh cta (C) nén M = (—3; —2;—1) — MB = (1;0; 2) 1a vecto chi phuong cua duong
thing MB = phuong trinh dudng thing MB 1a:

x=-2+t
y=-2 (teR)
z=1+2t

- Trong c4c diém da cho & cac dap 4n A, B, C, D chi ¢6 diém 1 (—1;—2;3) (dép an D) thudc duong thing
MB.

]
]
1
]
&=
i
1
1
1
1
1
]
]
1
1

P

Cau 250.
Mit cau (S) c6 tam 7(4;3;—2) vabankinh R=5.
Goi H 1a trung diém cia AB thi I[H 1L AB va IH =3 nén H thudc mit ciu (S') tdim [ ban kinh
R'=3.
Goi M latrung diém cia A'B’ thi A4'+ BB’ =2HM , M nim trén mit phing (P)

4 . ‘ . .

Mit khac ta ¢ d (1;(P)) = ND R nén (P) cét mat chu (S) va sin(d;(P))=sina = % .Goi K 1a
hinh chiéu cua H 1én (P) thi HK = HM .sin« .
Viay dé AA'+ BB' 16n nhat thi HK 16n nhat

4 4433
< HK diqual nén HK __=R'+d(I;(P))=3+—=—F—.
q max (1:(P)) N
Vay AA'+ BB’ 16n nhit bang 2 4+3V3 .3\/5 _ 24+18\/§‘
NE) 5 5
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Cau 251.

g -

Mit phing thiét dién di qua tim I, M, N cét dudng thing d tai H = [H | d,d([,d) =IH .
Taco MN =2MK = Z.MH'MI =

2 2 2 2
5 IH —rr :4\/11‘[ -4 :4\/)6 —4 :f(x) voi x=1H >2
IH IH x

Taco f’( ):m>O,Vx>2,suyrahém s6 ddng bién trén (2;+oo).

] [..7]
Do d6 MN,,, < IH . Taco us =(l;—m;m—1),4(1;0;0)ed, suyra d([,d):T
Ud
J25m* —20m+17
2m? —2m+2

, 25m> =20m +17 ,
Xétham sé f (m) = 2’"2 2’” S <o bing bién thién I3
m-—4im+

m |—oC 5} 3 ~+00
f'(m) 0 + 0
25H 13
3 2
x=1+¢
Suyra IH_. khi m =%.Duc‘mg thang d c6 phuong trinh 1a d :< y ——%t(te]R).
Z_—il‘
5
AB,u 16 a4y
Khoang cach d(B,d)Z‘[ ‘4 ‘d] = j;%; =4 22173 :
Ud
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