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@ Pinh nghia he truc toa do

Hé gom 3 truc Oz, Oy, Oz vudng goc véi nhau ting doi mot, va chung diém gbc O. Goi 7= (1;0;0),
7 =(0;1;0), k& = (0;0;1) 1a cac véc-to don vi, tuong tng trén cac truc Ox, Oy, Oz. Hé ba truc nhu
vay goi la hé truc toa do vuong goc trong khong gian hay hé truc Oxyz.

- — - - - >

A L?L’u:l]:72:72:?2:11)di-j:]-k:k-izo.

e Toa do véc-to

| ©Dbinhnghial.l. Cho @ = (z;y;2) & d = xi+yj + ok,

Noi Pau Cé Y Chi & P6 C6 Con Pudng

Cho a) = (CLl;CLQ;CLg), 7; = (bl;bg;bg), k eR.
@ E’:I:Y;Z (alibl;agibg;agzl:bgg).
@ kd = (kay; kag; kas).

a; = b1
® Hai véc-to bang nhau @ = b e ay = by

a3:b3.
R P i A AN L T
@aﬂb@a—kb@bl .

©@ Mo-dun (do dai) véc-to: @2 = a? + a3 + a3 = |d| = /a2 + a3 + a3.
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ap by +az-by+az-b3 =0
Suyra _,z’ - TZ) Z) - a1'b1+a2'b2+a3'bg
COS<a’ ) - |7 _\/2 2 2-\/62 b2 2
]| b ai +az +ag 11+ 03+ 03

e Toa d6 diém

| ©Dbinh nghia 1.2. M(q;b;¢) & OM =ai +bj +ck = (a;b;c).

Me (Oxy) = 2=0,M € (Oyz) x=0,M € (Ozz) ©y=0
MeOrsy=2=00MecOysr=2=00McOzsx=y=0.

Cho hai diem A = (z4;ya;24), A = (xB;YB; 2B).

® ZE(:EB — 245y — Ya;zp — 2a) = AB = \/(xp —x4)? + (yg —ya)? + (25 — 24)>.

@ Goi M 1a trung diém ciia AB = M (

fL‘A‘f‘l‘B.yA‘I’yB.ZA“r‘ZB)
2 72 72 '

® Goi G la trong tam tam giac ABC = G (Q:A—HEB—HUC' Yyatys+yc. ZA+ZB+ZC>.

3 ’ 3 ’ 3
@ Goi G la trong tam tit dien ABCD, khi d6 toa do diem G 1a
G(xA+:1:B+:1:o+a:D.yA+yB+yc+yD.zA+zB+zc+zD)
4 ’ 4 ’ 4 '

Q Tich c6 huong cua hai véc-to

© Dinh nghia 1.3. Trong hé truc toa do Ozyz, cho hai véc-to

2 . - —> N = N ~ 2 - PN N —> i - —> = N 2 . 2 ~
cua hai véc-to @ va b la mot véc-to, ky hiéu la [a, b} (hodac @ A b) va duge xac dinh béi cong
thic

LT =R TR =T T =7 2 (a7 ia [a7]LT
3 HE’,—Z;H:|CL| ‘b‘ sm(ﬁ’;?) 4 Eﬁ—b)@[a’,g}:a)

Ung dung cta tich ¢6 hudng

a) Dé @, b, @ déng phing  [@, 5] - € =0.
Nguge lai, dé @, b, @ khong déng phéng thi [@, b] - @ # 0 (thuong goi la tich hon tap).
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Do d6, dé ching minh 4 diém A, B, C, D la bon diém ctia mot ti dién, ta can chitng minh E,
AC, AD khong dong phing, nghia la [AB7 AC} - AD # 0.

Ngugc lai, dé ching minh 4 diém A, B, C, D dong phang, ta can ching minh A—B), A—C’), AD
ciing thuoc mot mit phing < [AB, AC} -AD = 0.

b) Dién tich cta hinh binh hanh ABCD la D C
Sapop = ‘ (4B, AD| ’

c¢) Dién tich ctia tam gidc ABC' la

SABC—%.HE,R’H. Ab— B
d) Thé tich khéi hop ABCD.A'B'C'D' Ia
V= HE}’, AD| - AX|.
C

e) Thé tich khéi tit dien ABCD 1a 'V =

e Phuong trinh mit cau

a) Phuong trinh mit cau (S) dang 1. Dé viét phuong trinh mat cau (S), ta can tim tam
I(a;b;c) va ban kinh R. Khi do:

e Tam I(a;b;c)
(5): -y
e Ban kinh R

é.\[zg,;@ .zzf\.B

= (S): | (z—a)*+(y—0)%+(2—c)>=R?|

b) Phuong trinh mit cau (S) dang 2. Khai trién dang 1, ta dugc

24yt 422 =20 — 2y —2cz+a*+ 0P+ —R*=0

va dat d = a® + b + ¢ — R? thi duge phuong trinh mat cau dang 2 1a

(S): |22+ 2+ 22 —2ax —2by —2cz+d=0|

v6i a?+b%+c* —d > 0 1a phuong trinh mat cau ¢6 tam I(a; b; ¢), ban kinh R = a2 + b2 + ¢ — d.

1. Bai toan lién quan den véc-to va do dai doan thang
> Bai toan.Bai toan lien quan dén véc-to va do dai doan thang

{3 Phuong phap: CAN NHO: | Cho hai diém A = (xa;ya;24), A= (xB;YB; 2B).

@ AB(zp — %4,y — Ya; 28 — 24)-
© AB = \/(l‘B —24)*+ (yp — ya)? + (2B — 24)%.

© a’:(x;y;z)@a’:x?)%—y?%—z?.

Vidud =21 -35+ksal..;...;...).

® M(a;b;c) & OM = a?—i—b?—i—c?.
Vidu OM =27 —37 & M(...;...;...).
@ Diém thuoc truc va mat phang toa do (thiéu cai nao cho cai dé bang 0):
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— M € (Oxy) —=0 M (x5 9ar30). — MeOr Y=, M (x5 0;0).

— M € (Oyz) =0 M(0; yar; zu1)- — MeOy ==, M(0; yar; 0).
— M € (Oxz) =, M (zpr; 05 2p). - MeOr X, M(0;0; zp).

Céu 1. Cho diém M théa man OM = 27 + 7 Tim toa do diém M.
(A) M(0;2:1). M(1;2;0). (C)M(2:0:1). (D) M(2;1;0).
CAu 2. Cho hai diém A(—1;2; —3) va B(2; —1;0). Tim toa do véc-to AB.
(A) M(1;—1;1). M (3;3; —3). (C)M(1;1;-3). (D) M(3; —3:3).
Cadu 3. Cho hai diém A, B théa man OA = (2;—1;3) va OB = (5;2; —1). Tim toa do véc-to AB.
(A)AB = (3;3;—4). AB =(2;-1;3). (C)AB=(7:1;2). (D) AB = (3; —3;4).
Cdau 4. Cho hai diém M, N théa méan oM = (4;—2;1) va ON = (2;—1;1). Tim toa do véc-to

MN.

(A)MN = (2;—1;0). (B) MN = (6;—3:2).
 [COMN =(-21;0). (D) MN = (—6;—3;—2).
“:tl:) Cau 5. Cho hai diém A(2;3;1) va B(3;1;5). Tinh do dai doan thing AB.
o) (A AB=A1 (B) AB = V/13. (C)AB =2v/3. (D) AB = 2v/5.
,;C; Cdu 6. Cho hai diém M (3;0;0) va N(0;0;4). Tinh do dai doan thang M N.
-+ (A) MN = 10. (B) MN =5, (C)MN =1. (D) MN =1.
5~ CAu 7. Cho hai diém A(1;2;3) va M(0;0;m). Tim m, biet AM = /5.
E @mz—& m:3. @m:2. @m:—2.
2 Cdu 8. Cho ba diém A(1;2;m), B(—1;4;—2), C(1;m;2). Tim m dé tam giac ABC can tai B.
O

2. Bai toan lién quan dén trung diém toa d6 trong tim
> Bai toan.Bai toan lien quan dén trung diém toa do trong tam

¢ Phuong phap: CAN NHO: | Cho hai diém A = (xa;ya;24), A= (xB;YB; 2B)-

@ Goi M la trung diém ctia AB = M (
A+ B

fL‘A‘f’l‘B_yA‘f‘yB'ZA‘f‘ZB)
2 72 72 ’

NHO: M =

® Goi G 1a trong tam tam giac ABC = G <

A+B+C
3

$A+$B+$C'yA‘|‘yB+yC.ZA+ZB+ZC>
3 ’ 3 ' 3 '

NHO: G =

@ Goi G 1a trong tam tt dien ABCD, khi do toa do diém G la
G($A+SIJB+1’0+£UD,CUA+Z/B+yc+yD,ZA+ZB+Zc+ZD>
4 ' 4 ' 4 ’
A+B+C+D
4

NHO: G, =
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Cau 9. Cho hai diém A(3; —2;3) va B(—1;2;5). Tim toa do trung diém I ctia doan AB.
(A)I(-2;2;1). 1(1;0;4). (©)1(2;0;8). (D) 1(2;-2;-1).

Cau 10. Cho hai diém M (1;—2;3) va N(3;0;—1). Tim toa do trung diém I ctia doan M N.
(A)I(4;-2:2). 1(2;-1;2). (C)1(4;-2;1). (D) I(2;-1;1).

Cau 11. Cho hai diém M(3;—2;3) va I(1;0;4). Tim toa do diém N dé I la trung diém ctia doan

MN.
(A)N(5;—4;2). N(0;1:2). (C)N(2;-1;2). (D) N(=1;2;5).

CdAu 12. Cho hai diém A(2;1;4) va I(2;2;1). Tim toa do diém B dé I 1a trung diém ctia doan AB.

(A) B(=2; —5;2). B(2;3;-2). (C)B(2;-1;2). (D) B(2;5:2).

CdAu 13. Cho ba diém A(1;3;5), B(2;0;1), C(0;9;0). Tim toa do trong tam G cia tam giac ABC..

(A)G(3;12:6). G(1;4;2). (C)G(1:5;2). (D) G(1;0;5).
Cdu 14. Cho bén diém A(2;1;-3), B(4;2;1), C(3;0;5) va G(a;b;c) 1a trong tam AABC. Tim
abe.

@abc:B. (B) abc = 5. @abc:4. @abc:O.

Cadu 15. Cho tu dien ABCD c6 A(1;0;2), B(—2;1;3), C(3;2;4), D(6;9; —5). Tim toa do trong tam
G cua ti dien ABCD.

(A) G(8;12;4). G(-9:18;-30).  (C)G(3:3;1). D) G(2;3;1).
Cadu 16. Cho tt dien ABCD c¢6 A(1;—1;1), B(0;1;2), C(1;0;1), D(a;b;c) va G (g;o; 1)151 trong

tam cua t@ dién. Tinh S =a — b —c.

(A)S = —6. (B) S =6. (C)S =4 D) S = —4.

3. Bai toan lién quan dén hai véc-to bang nhau
> Bai toan.Bai toan liéen quan dén hai vé-to bang nhau.

¢ Phuong phap: CAN NHO: Trong khong gian Ozyz, cho hai véc-to @ = (ay;as;as), b o=
(bl;bg;bg), k € R.

® Uizz(alibl;agibg;agibg).

@ k?a) = (k’al; ]{]0,2; kag).

D C
® Hai véc-to bang nhau
a); = bl
a = 7)) = { Q9 = b2
A B

as = bg.
Dé ABCD 1a hinh binh hanh thi
AB = DC.

Cdu 17. Cho A(1;2;—1), B(2; —1;3), C(—3;5;1). Tim diém D sao cho ABCD 1a hinh binh hanh.
(A) D(~4;8;-3). D(~2;2;5). (©) D(-2;8;-3). (D) D(~4;8;-5).
Cdu 18. Cho A(1;1;3), B(2;6;5), C(—6;—1;7). Tim diem D sao cho ABCD la hinh binh hanh.

(A) D(~T7; 6;5). D(~7;—6;—5).  (C)D(T7;6;5). (D) D(7;—6; —5).
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Cdu 19. Cho A(1;1;1), B(2;3;4), C(6;5;2). Tim diém D sao cho ABCD la hinh binh hanh.

@D(7; 7;5). D(5;3;—1). @D(?; —6;5). @D(7;6;—5).

Cdu 20. Cho A(1;2; 1), B(2;—1;3), C(—2;3;3), M(a;b;c). Tim diem P = a® +b* — ¢ d¢ ABCM
la hinh binh hanh.

(A) P =42 (B) P =43. (CP=a. (D) P = 45.

CAu 21. Cho hai didm A(—1;2;3) va B(1;0;2). Tim toa do diém M thoa man AB = 2MA.
(A M (—2; 3 ;) B) M (—2; —3; ;) (C) M (~2:3:7). (D) M (—4;6:7).
CAu 22. Cho hai diém B(1;2; —3) va C(7;4; —2). Tim toa do diém M, biét ring CM = 2MB.

8 8 8 8
@M(B;g;g). M(3;§;—§). (C)M (3:3;7). (D) M (4;6;2).
Cdu 23. Cho A(2;0;0), B(0;3;1), C(—3;6;4). Goi M la diém nam trén doan BC sao cho MC =
2M B. Tinh do dai doan AM

(A) AM =2V/7. (B) AM = v/29. (C)AM =3V3. (D) AM = +/30.

Cdu 24. Cho A(0;1;2), B(1;2;3), C(1; —2; —5). Diém M nam trong doan BC sao cho M B = 3MC.
06 Tinh do dai doan AM

(A AM = VIT. AM =T/3. (C)AM =T7V2. (D) AM = +/30.
¢ Cadu 25. Cho ¥ = (2;-5;3), v = (0;2; 1), W = (1;7;2). Tim véc-to @ = ¥ — 47 — 210.
=

T @ a = (7;2;-3). a = (0;27;3). @ a = (0; —27;3). @ a = (7;-2;3).

& Cdu 26. Biéu dién véc-to @ = (3;7; —7) theo céc vée-to ¥ = (2;1;0), T = (1;—1;2), & = (2;2; —1).
o.

& AT—37+20. (B 2w+3T+w (C2w-37+® (D) T —27 43T

v Cdau 27. Cho tam giac ABC c6 A(1;1;1), B(5;1;—2) va C(7;9;1). Tinh do dai dudng phan giac
£ trong AD cua goc A.
> 4 4 2474 4
0 @AD:%?. AD:%T. @AD:T\/T @Ang.
Cdu 28. Cho tam giac ABC ¢6 A(—1;2;4), B(3;0;—2) va C(1;3;7). Goi D la chan dudng phan giac
trong cia goc A. Tinh do dai doan OD.

@OD:% (B)OD =5, ©0D:—”§()5. (D)OD =4.

A Luu §: Néu ti s6 biang 1 thi tam gige ABC' la tam gidc can tai A hodc déu. Khi dé chan duong
phan gidc trong D ctia géc A chinh la trung diém cia canh BC.
Cdu 29. Cho tam gidac ABC c6 A(1;2;—1), B(2;—1;3) va C(—2;3;3). Tim toa do diém D la chan
duong phan giac trong cua goc A cua tam giac.
(A) D(0;3; —1). D(0; —3; 1). (C)D(0;3;1). (D) D(0; 1;3).

Cdu 30. Cho tam giac ABC c6 A(1;2; 1), B(2;—1;3) va C(—4;7;5). Tim toa do diém D la chan
duong phan giac trong cua gbéc B cua tam giac.

(A) D(=2:2;—1). (—2 11-1). (C)D(2;3;-1). (D) D(3; —11;1).

33
4, Hai véc-td cing phuang, ba diém thang hang

Can nhé: Trong khong gian Ozyz, cho hai véc-to @ = (a1; az; as), b= (b1;b95b3), k € R
1. HE T0A O TRONG KHONG GIAN [



. Hoanh T c
® Hai véc-td bang nhau < oanh _ lung  Lao

Hoanh Tung Cao’

® Nghia la @ ciing phuong bod=kbeR _2_%B_
by by b3
Khi k£ > 0 thi @ vd @ cung phuong va chiéu.
©@ Ba diém A, B, C thing hang < AB 1 AC.

@ A, B, C 1a ba dinh tam giac N N
& A, B, C khong thang hang < AB khong cing phuong AC.

Cau 31. Cho @ = (2;m — 1;4) va ¥ = (1;3; —2n). Biét ¥ cung phuong v thi m + n béang.

A, ®)8. © D 2.

CAu 32. Cho hai véc-to U = (1;—-3;4) va U = (2;y; z) cuing phuong . Téng y + 2 bing.

(A) -6, (B) 6. ©)2. D)s.

Cdu 33. Cho hai véc-to @ = (1;a;2) va U = (—3;9;b) cing phuong. Gia tri ctia tong a®+b bang.

(A)15. 3, ©o. D) -3.

Cdu 34. Cho véc-to @ = (10—m;m+2;m?—10) va b= (7; —1;3) cung phuong. Gia tri m bang.

(A) 4. B) —4. C)-2. D) 2.

Cadu 35. Cho A(—2;1;3) va B(5;—2;1). Duong thang AB cat (Owxy) tai M(a;b;c). Tinh gia tri clia
tong a + b+ c.

@a+b—|—c:1. Bla+b+c=11 ©a+b+c:5. @a+b+c:4.
CdAu 36. Trong mit phang toa do Ozyz, cho hai diém A(—1;6;6), B(3; —6; —2). Tim M € (Oxy) dé
AM + M B ngin nhat.

(A) M (2;—3;0). (B) M(2;3;0). (C) M(3;2;0). (D) M — 3;2;0).
5. Nhém bai toan lién quan dén hinh chiéu, diém dbi xitng ctia diém 1én truc, 1én mat
phang toa do
a) Hinh chiéu: “Thiéu cai ndo, cho cai d6 bang 0”. Nghia 14 hinh chiéu ctia M (a;b; c) len:
e Ox la Mi(a;0;0). e Oy la M(0;0;0). e Oz la M5(0;0;c¢).
e (Ozy) la My(a;b;0). o (Ozxz)la Ms(a;0;c¢). o (Oyz) la Mg(0;b;c).
b) Dbi xtng: “Thiéu cai nao, dbi dau cai d6”. Nghia la diém d6i xting ciia N(a;b;c) qua:
e Oz la Ny(a;—b;—c). o Oy la Ny(—a;b;—c). e Oz la N3(—a;—b;c).
o (Oxy) la Ny(a;b; —c). o (Oxz) la N5(a; —b;c). e (Oyz) la Ng(—a;b;c).

¢) Khoang cach: Dé tim khoang cach tit diém M dén truc (hoic mit phang toa do), ta tim hinh

chiéu H cta diém M lén truc (hodic mat phang toa do), tit d6 suy ra khoang cach can tim
lad=MH.

CdAu 37. Cho diém A(3;—1;1). Hinh chiéu vuong goc ctia A trén (Oyz) la diém
(A) M(3;0,0). N(0;—1;1). (C) P(0; —1;0). (D) Q(0;0; 1).
Cdu 38. Trong khong gian Ozyz, tim toa do diém H 1 hinh chiéu ctia M(1;2; —4) len (Oxy).

(A) H(1;2; —4). H(0;2; —4). (C) H(1;0; —4). (D) H(1;2;0).

B CHUONG 3. HINH HOC KHONG GIAN OXYZ



Cadu 39. Hinh chiéu vuong goc ctia A(3; —1;1) treén (Oxz) 1a A'(z;y; 2). Khi d6 # —y — 2 bang

(A) —4. B 2. (©)4. D) 3.
Cdu 40. Trong khong gian Ozyz, tim toa do diém H 1a hinh chiéu ctia M (4;5;6) len truc Oz.
(A) H(0;5;6). H(4;0;0). (C) H(0:06). (D) H(4; 5;0)
Cdu 41. Trong khong gian Ozyz, tim toa do diém H 1a hinh chiéu ctia M (1; —1;2) lén truc Oy.
(A) H(0; —1:0). H(1;0;0). (C)H(0;0;2). (D) H(0;1;0).
Cdu 42. Trong khong gian Oxyz, tim toa do diém H 1a hinh chiéu ctia M (1;2; —4) lén truc Oz.
(A) H(0;2;0). H(1;0:0). (C) H(0;0; —4). (D) H(1;2; —4).

Cdu 43. Tim toa do M’ 1a diém déi xiing ctia diem M (1;2;3) qua gbc toa do O.

(A)M/(-1;2;3). M(~1;-23).  (©M/(-1;-2-3). (D) M(1;2;-3).

CdAu 44. Tim M’ la diém ddi xing ctia M(1; —2;0) qua diém A(2;1; —1).

(A) M'(1;3; 1), M'(3; =3;1). (©) M(0; 55 1), (D) M'(3;4; -2).

Cdu 45. Tim toa do M’ 1a diém ddi xing clia diém M (3;2;1) qua truc Oz.

T wwe-2-n  ®Baesz) O DME-21)

o)) Cdu 46. Tim toa do M’ 1a diém doi xing ctia diem M (2;3;4) qua truc Oz.

5 (A M2 -3 -4). M/(—2;3:4). (C©) M!'(~2;—3;4). D) M'(2
= céu47. Tim toa do M’ la diém dbi xting ctia diém M (1;2;5) qua (Oxy).
g_ (A) M'(—1;-2:5). M'(1;2;0). (C) M'(1; —2;5). (D) M'(1;2; —5).
E Cdu 48. Tim toa do M’ 1a diém ddi xing ctia diem M (1; —2;3) qua (Oyz).
g (A M/(=1;-2;3). M'(1;2; —3). (C)M'(—1;2;-3). (D) M'(0
I-E CdAu 49. Trong khong gian Oxyz, khoang cach tit diém M (a; b; ¢) dén (Oxy) bing.
G AWeETR al. © . D) el
Cdu 50. Trong khong gian Ozyz, hay tinh khoang céch tit diém M (a;b;c) dén truc hoanh Ox.
(A) Va? + 2. V2 . CIVaZ+ & D) |al.
Cdu 51. Tinh khoang cach d tir diém M (1;—2; —3) dén (Oxz).
(A)d=1. B d=2 (Cd=3. D)d=4.
Cdu 52. Trong khong gian Oxyz, hay tinh khoang cach tit diém M (—3;2;4) dén truc Oy.
(A)d=2. (B)d=3. (Cd=4. (D) d=5.

Cdu 53. Cho hinh hop chit nhat ABCD.A'B'C'D’ c6 A(0;0;0) va C'(3;4;5) va diéem B thuoc truc
hoanh. Tim toa do tam I cta hinh chi nhat CDD'C’.

3 .9 3 5 3
@](—;2;—). ](—;4;—). @I(—;2;5). @1(3;2;5).
2 2 2 2 2
Cdu 54. Cho hinh hop chit nhat ABCD.A'B'C'D’ ¢6 A(0;0;0), B(3;0;0); D(0;3;0) va D'(0; 3; —3).
Tim toa do trong tam G cua AA'B'C’.

(A)G(2;1;-1). G(1:1;-2). (C)G(2;1;-3). D) G(1;2

A Luu g TAM TE CU. Cho ba diém A, B, C.
1. HE 7oA O TRONG KHONG GIAN [N



( a-za+p-rp+7- 20
Iy =
a+ [+
a) Tim d@'ém[théamdna-ﬁ%—ﬁ-I_B)—i-”y-I_)C:ﬁ)i :a.yA—i_B'yB—Py'yc (1)
a+ [+
a-za+B-zp+7-z2c
2 =
) ) \ a+ B+
= Cong thic (1) tuong tu vdi 2 diem hodc 4 diém.
b) Véi moi diem M, ta déu co:
@ aMA+B-MB+~yMC = (a+8+7)- Mi (2)
@ a-MA>+3-MB?>+~-MC? = (a+ B+7) - MI?+ const (3)

Névoa=p=~=1thi I la trong tam NABC.

Dé chitng minh (1), (2), ta stt dung quy tdc chén diém I va si dung (1).
Cdu 55. Cho tam giac ABC v6i A(1;0;0), B(3;2;4), C(0;5;4). Tim toa do diém M thudc (Ozy) sao
cho T = [MA + ME + 2MC| nhé nbat.

(A) M(1;3;0). (B) M(1;-3:0). (C) M(3:1;0). (D) M(2:6;0).
CdAu 56. Cho ba diem A(2;—3;7), B(0;4;—-3), C(4;2;3). Biét M(x,;v,;2,) € (Oxy) thi biéu thitc
T = ’MA +MB + 2MC’ dat gid tri nhé nhat. Gia tri ciia bidu thic P = z, + y, + 2, bing

(A)P=-3. B)P=3. ©Pr=6. D) P=0.

Cau 57. Cho ba diém A(1;1;1), B(—1;2;1), C(3;6; —5). Tim toa do diém M € (Oxy) sao cho biéu
thic T'= MA? + MB? 4+ MC? dat gia tri nho nhat.

(A) M(1;2;0). M(0;0; —1). (C)M(1;3;-1). (D) M(1;3;0).

Bai tap vé nha

Cadu 58. Trong khong gian v6i hé toa do Oxzyz, vée-to nao la vée-to don vi ctia truc Oz.

(AT =(0;1;1). B) 7 = (1;0;0). ©)F = (0;1;0). D)k = (0;0;1).

Cdu 59. Trong khong gian Oxyz, cho diem M thoéa OM =27 + 7 Toa do diém M.

(A) M(0;2:1). M(1;2;0). (C)M(2;0;1). (D) M(2:1;0).
Cdu 60. Trong khong gian Oxzyz, cho hai diém A(1;1; —2) va B(2;2;1). Véc-to AB ¢6 toa do la
(A)(3;3;-1). (=1 -1;-3). ©311). D) (1;1;3).
Cdu 61. Trong khong gian Oxyz, cho diem B(2;1;4) va véc-to AB = (1;1;1). Tim toa do diem
A.
(M) AL;0:3). A(=150;=5). (CA@B;2:5). D) A(1:0:5).
Cdu 62. Trong khong gian Oxyz, cho diém A(2;2;1). Tinh do dai doan thang OA.
(A)OA =3. (B)OA =09. (C)OA = /. (D) OA =5.

Cdu 63. Trong khong gian Oxyz, cho hai diém A(3; —2;3) va B(—1;2;5). Tim toa do trung diém I
ctia doan thang AB.

(A I(~2;21). 1(1;0;4). (©)1(2;0;8). (D) 1(2;-2; —1).
Cdu 64. Cho ba diem A(1;3;5), B(2;0;1), C(0;9;0). Tim trong tam G ctia AABC.
(A)G(3;12;6). G(1;5;2). (C)G1;0;5. D) G(1;4;2).

I & cHUONG 3. HINH HOC KHONG GIAN OXYZ
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Gv Ths: Pham Hun

Cau 65. Cho hai diém A(1;2;3) va M(0;0;m). Tim m biét AM = /5.

@m:—3. B)m=2. @mz& @m:—2.

Cdu 66. Trong khong gian Ozyz, cho diém A(3; —1;1). Hinh chiéu vuong goc clia diem A trén (Oyz)
la diém

(A) M (3;0;0). (B) N(0;—1;1). (C) P(0; —1;0). (D) Q(0;0; 1).

Cdu 67. Tim toa do diem M’ 1a diém dbi xing ciia diém M(3;2;1) qua truc Ox.

(A) M'(3;—2; —1). M'(=3;2;1). (©)M/(-3;-2;-1). (D) M(3
Cdu 68. Cho tt dien ABCD c6 A(1;0;2), B(—2;1;3), C(3;2;4), D(6;9;—5). Tim toa do trong tam
G cua ti dien ABCD.

(A) G(—9:19; —30). G(8;12:4). (C)G(3:3:1). D) G(2;3;1
Cdu 69. Cho ba diem A(0; —1;1), B(=2;1;—1), C(—1;3;2). Tim toa do diém D dé ABCD la hinh
binh hanh.

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

Cdu 70. Trong khong gian v6i hé toa do Oxyz cho hai Vec to @ = (3;0;2), ¢ = (1;—1;0). Toa do
cia vée-to b thoa man déng thic véc-to 2 b-a +42=0.

= @b—(é;—Q;—l). b—( 21) @b—(%;—Q;l). @3—(%1;2;—1).

(@)

= CdAu 71. Trong khong gian v6i he toa do Owxyz, cho hinh hop ABCD.A'B'C'D'. Biét A(1;0;1),
B(2; 1;2), D(l; —1;1), C'(4;5;=5). Tim toa do dinh A’.

(A) A'(3;5,—6 A'(5;—5; —6). (C) A/(=5;5; —6). (D) A/(—5; —5:6).

"Céau 72. Trong khong gian v6i hée toa do Oxyz, diem M thuoc truc hoanh Oz va cach déu hai diém
- A(4:2:-1), B2 1;0) Ib

(A) M(—4;0;0). (B) M(5;0;0). (C) M(4:0,0). (D) M(=5;0:0).
Cdu 73. Choh A(2;5;3), B(3;7;4), C(x;y;6). Tim = + y dé A, B, C thang hang.

@x+y:14. x+y:6. ©x+y:7. @x+y:16.
Cadu 74. Trong khong gian véi he toaAd]\(}Oxyz, cho hai diem A(—2;3;1) v& B(5;6;2). Dudng thang
AB cat mat (Oxz) tai M. Tinh ti 6 B

Cdu 75. Trong khong gian v6i hé toa do Ozyz, cho cac diém A(0; 1;2), B(1;2;3), C(1; —2; —5). Diém
M néam trong doan thdng BC sao cho M B = 3MC. Tinh do dai doan AM.

(A) AM = V11, (B) AM =7V/3. (C)AM =17V/2. (D) AM = /30.
Cadu 76. Trong khong gian v6i hé toa do Oxyz, cho tam giac ABC ¢6 A(—1;2;4), B(3;0;—2) va
C(1;3;7). Goi D la chan duong phan giac trong ctia goc A. Tinh ’675’
—— V207 — v 205 — v201 —
@‘OD‘ == ‘OD‘ === @‘OD‘ == @(OD( s

Cdu 77. Trong khong gian v6i hé toa do Oxyz, cho A(1;0;0), B(2;3;—1), C(0;6;7) va goi M la diém
di dong tren truc Oy. Tim toa do diém M dé P = ‘MA +MB + MC” dat gia tri nho nhat.

(A) M(0;3;0). M (0; —3;0). (C) M(0:9;0). (D) M(0;-9;0).

1. HE T0A O TRONG KHONG GIAN [T




Cdu 78. (Dé tham khao Bo GD & DT nam hoc 2019) Trong khong gian Oxyz, cho hai diém
A(1;1; 1) va B(2;3;2). Véc-to AB ¢6 toa do la

(A)(1:2;3). (—1;-2;3). (©)(3;5:1). D) (3;4;1).

Cau 79. Trong khong gian Ozyz, cho hai diem M, N théa méin OM = (4;—-2;1), ON = (2;—-1;1).
Tim toa do véc-to M N.

(A)MN = (2;-1;0). (B) MN = (6;—3;2). (C)MN =(-2:1;0). (D) MN = (—6;3; -2).

Cdu 80. (Dé thi THPT QG nam hoc 2018 - Ma dé 101) Trong khong gian Oxyz, cho hai diém
A(2;—4;3) va B(2;2;7). Trung diém ctia doan thiang AB c6 toa do la

(A)(1;3:2). (2;6: 4). (C)(2;-1;5). (D) (4; —2; 10).
Cadu 81. Cho tam giac ABC ¢6 A(1;2;3), B(2;1;0) va trong tam G(2;1;3). Tim toa do dinh C' cta
tam giac ABC.

(A) C(1;2;0). C(3;0;6). (C)0(~3;0;-6). D) O(3;2;1).
Cadu 82. Trong khong gian véi hé truc toa do Ozyz, cho ti dien ABCD c¢6 A(1;—1;1), B(0;1;2) va
C(1;0;1). Biét dinh D(a;b;c) va G (g, 0; 1) la trong tam cla t dién. Tinh S =a—b—c.

(A)S = —6. (B) S =6. (C)S=4. (D)5 =—4.

Cdu 83. Cho tam glac ABC biét A( ;4;—3) va trong tam G clia tam gidc c6 toa do la G(2;1;0).
Tim toa do clia véc-to U@ = — AB + AC.

(A)T = (0;-9;9). T = (0;—4;4). (C)% = (0:4; —4). D)@ = (0;9; —9).
Cau 84. Cho ba diém A(1;2;—1), B(2; —1;3) va C(—2;3;3). Biét M(a;b;c) 1a dinh thit tu ctia hinh
binh hanh ABCM, hay tinh gia tri ctia biéu thitc P = a® 4 b — ¢?

(A) P =42. (B) P =43. (C)P =44, (D) P = 45.

Cdu 85. Trong khong gian v6i he truc toa do Ozyz, cho hai vécto m = (5;4; —1), 7 = (2; —5; 3). Tim
toa do véc-to 7 théa mén m + 27 = n.

>_ (.39 >_ (.39
@x_(_z’ 2 2)' x‘( 9’ 2’2)‘

(3.9 _ ~_ (3.9
©x_(2’ 2’ 2)' @x_<2’2’

Cadu 86. Trong khong gian Oxyz, cho hinh hop ABCD.A'B'C'D’ ¢6 A(2;—1;3), B(0;1; —1),C(—1;2;0)
, D'(3;2;—1) . Tim toa do dinh B’.

(A) B'(1;0; —4). B'(2;3;6). (C) B'(1;0;4). (D) B'(2;3;—6).

CAu 87. Cho hai didm A(—1;2;3) va B(1;0;2). Tim toa do diém M théa man AB = 2MA.

(A) M (—2; 3; g) B) M(—2;3;7). © M (-2; —3; g) (D) M(—4;6;7)

Cdu 88. Trong khong gian Ozyz, cho hai diém A(0; —2; —1) va B(1; —1;2). Hay tim toa do diéem M
thuoc doan AB sao cho M A =2MB.

@M (;;—g;l). M (%,—;,%) @M(Z;O; 5). @M(—l;—3;—4).

Cadu 89. Trong khong gian véi hé truc toa do Oxyz, cho AABC ¢6 A(3;1;0), B(0; —1;0), C(0; 0; —6).
Gia st tam giac A’B'C’ théa A’A+ B'B 4+ C'C' = 0. Tim trong tam G’ cua AA'B'C".

(A)G'(1;0;—2). G'(2; —3;0). (C)G'(3;—2;0). D) G'(3

IR & CcHUONG 3. HINH HOC KHONG GIAN OXYZ




Cdu 90. (Dé tham khao Bd GD & DT nam hoc 2017) Trong khong gian Ozyz, cho cac diém
A(3;—4;0), B(—1;1;3),C(3;1;0). Tim diém D trén truc hoanh sao cho AD = BC.

(A) D(=2;1;0), D(—4;0;0). (B) D(0;0;0), D(—6; 0; 0).

(©)D(6;0;0), D(12;0;.0). D) D(0;0;0), D(6:0;0).
Cdu 91. Trong khong gian véi hé toa do Oxyz, cho diém A(4;2; —3). Tim ménh dé sai.

@Hinh chiéu ctia diém A lén mit phang (Ozy) la diém M, (4;2;0).

Hinh chiéu ctia diéem A len truc Oy la diem M(0;2;0).

@Hinh chiéu ctia diém A len mat phang (Oyz) 1a diém M;(0;2; —3).

@ Hinh chiéu ctia diém A lén truc Oz la diém My(4;2;0).

Cdu 92. Trong khong gian véi hé toa do Oxyz, cho hai diem A(1;2;1) va B(3;—1;2). Tim toa do
diém M tren truc Oz sao cho né cach déu hai diém A va B.

(A M (o;o;%). M(1;0;0). (C) M(0:0;4). (D) M(0;0; —4).

Cadu 93. Trong khong gian Oxyz, cho hai véc-to @ = (10 — m;m + 2;m? — 10) va b = (7;—1;3).

Tim tat cd cac tham s6 thuc m dé @ cting phuong véi b.
@m:4. m:—4. @m:—2. @m:2
Cdu 94. Trong khong gian Oxyz, cho A(1;3;—2), B(3;5;—12). Dudng thing AB cit mat phang
. BN
@) tai V. Tinh t1 s0 ——.
(Oyz) tai inh ti 80—

BN BN BN BN
m—zl. M_2. M_s. M_?"

Cadu 95. Trong khong gian Ozyz, cho tam gidac ABC' ¢6 A(1;1;1), B(5;1;—2) va C(7;9;1). Tinh do
dai duong phan giac trong AD cua goc A.

(A) AD = 3\/74. AD:%@ @ADZQ?)E. (D) AD = 2V/74.

Cdu 96. Trong khong gian véi he truc toa do Ozyz, cho bon diem A(1;3; —3),B(2; —6;7),C(—7; —4; 3)
va D(0; —1;4). Tim toa do diém M thudc mit phing (Oxy) sao cho biéu thitc P = ’m + MB +

MC + MD‘ dat gia tri nho nhat.
(A) M(—1;-2;3). (B) M(0; —2;3). (C)M(-1;0;3). (D) M(-

Cdu 97. Trong khong gian Oxyz, cho ba diém A(2;3;1), B(1;1;0) va M(a;b;0) véi a, b thay doi sao
cho biéu thic P = \m’ - 2MB) dat gid tri nhé nhat. Tmh S = a + 2b.

(A)S=1. B) S =-2. ©s=2 D) S =-—
6. Nhém bai todn lién quan dén tich vé huéng ctia hai véc-to

Can nhé: Trong khong gian Oxyz, cho @ = (a1; as; as), b= (b1;bg;b3), k € R

— —

Tich vo hlI(’ing: ZL) - b = ‘5" . ‘ b ‘ - COS (ZL), T;) = albl + &262 + agbg

(hoémh X hoanh, cong tung X tung, cong cao X cao).

> a1by + agby + a1by
cos(a, b)
H M \/a%+a§+a%~\/b%+b§+b§

(goc gitta hai vécto c6 thé nhon hodc ti)
1. HE oA O TRONG KHONG GIAN [ EEEIR



Va|@Lb e @ b =0 ab +aby + ash; = 0.

(2 vécto vuong goc thi nhan nhau bang 0). « @2 = a? + a3 + a3 = |d| = \/a? + a3 + a2.
. @? =|@|* hay AB? = AB?

VAT D2 =P +|b)2£2T b = TP+ |02 +2|T|b]cos(T, ).

CAu 98. Cho A(2;—1;1), B(~1;3;—1),C(5; —3;4). Tinh tich vo huéng AB - BC.

(A)AB - BC = 48 (B)AB-BC =-48. (C)AB-BC =52. (D) AB - BC = —52.
Cau 99. Cho A(2;1;4), B(—2;2; —6),C(6;0; —1). Tinh tich vo huéng AB - AC.
(AVAB-AC =—67. (B) AB-AC = 65. (C)AB-AC =67. (D) AB - AC = 33.

Cau 100. Cho hai véc-tc & = (—1;3;2) vi ¥ = (2;0;1). Tinh gia tri cta z dé @ - ¥ = 0.

@m:O. x:3. @:17:2. @sz.
Cau 101. Cho @ = (2;3;1),7 = (5;6;4) va Z = (a;b;1) théa Z L @ va Z L U. Gia tri a + b
bang.

A) —2. ®) 1. ©)-1. D) 2.

Cau 102. Cho hai vée-to @ = (2;1;0), b = (—1;0; ~2). Tinh cos (@, b ).

2 2 2 2
% & 5 O3

Cadu 103. Cho hai véc-to ¥ = (1;0; —3), ¥ = (—1; —2;0). Tinh cos (¥, 7).

®Y v GRAL ©-¥2

10 10 ° 10 ° 10

Cadu 104. Trong khong gian Ozyz, goi a 1a goc gitta ¥ = (1;—2;1) va ¥ = (—2;1;1). Tim «a.
om T 7r 2m
o 5 % b

Cau 105, Cho & = (0;-1;0) va ¥ = (v/3;1;0). Tim & goi a la géc gitta ¥ va ¥, hay tim o
7r s 2w m

o5 3 5 CFS
CaAu 106. Cho hai véc-tc @ = (1;1;1) va ¥ = (0;1;m). Tim m dé goc giita ¥ va U bang 45°.

(A)m = +v3. B)m=2+3. Cm=1+3. D)m = +2.
Cau 107. Cho @ = (1;logy 5;m) va U = (3;logs 3;4). Tim m dé w L ¥,

@m:—Q. mzl. @sz. @m:—l.
Cdu 108. Cho hai véc-to ¥ va U tao v6i nhau goc 60°. Biét rang |d| = 2 va || = 4. Tinh
|7+ 7).

(A)2V3. 3v2. (©)2v7. D) 7V2.

Cadu 109. Cho ¥ va ¥ tao v6i nhau goc 120°. Tinh |& — 7|, biét réng |@| = 3 va | 7| = 5.

(A)2V/2. 2V/3. (C)av5. D).

Cau 110. (Dé thi THPT QG nam 2017 - Ma dé 104 cau 12) Trong khong gian Oxyz, cho ba
diém M (2;3; 1), N(—1;1;1) va P(1;m — 1;2). Tim m dé tam giac M NP vuong tai N.

@m:—6. B)m=0. @m:—4. @m:Q.
Cau 111. Cho tam giac ABC' ¢6 cac dinh A(—4;1;-5), B(2;12;—2) va C(—m — 2;1 — m;m + 5).
Tim tham s6 thuc m dé tam giac ABC vuong tai C.
3—+39 15 —+v39 14++/5 —15£+v39
Bm=2"YY @ VI o tEVS g, o TIEVEY

2 2 2 3
B CHUONG 3. HINH HOC KHONG GIAN OXYZ




7. Nhém bai toan lién quan dén tich c6 huéng ctia hai véc-to

N . . . a = (a1;@2;a3)
Can nhé: Trong hé truc toa do Oxyz, cho hai véc-to < — )
b = (51;b2;b3)

Tich c6 hudng:

- 7 Gz asg asz ai a; Qg
[a, b} = ; = (agbs — asbo; azby — aibs; arbs — asby).
bZ b3 bg b1 bl b2
(Hoanh che hoanh tung che tung — doi diu; cao che cao)
Ung dung:

. @, 0, domg phing & [@,b]- 2 =0. . @, b, 7 khong dong phing < [@, b] - @ #0.
. A, B,C, D dong phing AB,AC, AD dong phang < [A—B), A—C’)} “AD = 0.

. A,B,C,D la cic dinh tit dien < AB, AC, AD khong dong phiing < [AB, AC| - AD # 0.
® Dién tich AABC 1a Spape = % : ) (4B, AD] ‘

2 z 1 - 2> -
"D ® Thé tich khéi tit dien ABCD 1 Vagen = - |[AB.AC] - D).

g) @ Thé tich khéi hop ABCD.A'B'C'D' 1a V = ‘ [AB,AD] - a4’
/=3 Cdu 112. Biét ba véc-to @ = (2;—1;1), ¥ = (1;2;1) va @ = (m;3; —1) dong phang. Tim m.
-

3 3 8 8

g.
_g' Cdu 113. Biét ba vécto © = (1;2;1), ¥ = (—1;1;2) va @ = (m; 3m; m+2) dong phang. Tim m.

® Dien tich ciia hinh binh hanh ABC'D 1a Soapep = ’ [AB,AD] ‘

ﬂ... @mzZ. mzl. @m:—2. @m:—l.
£ CAu 114, Tim m dé bon didm A(L; 1;4), B(5; —1;3), C(2;2;m), D(3; 1;5) dong phéng.
-
S @m:6. B)m=4. @m:—4. @mz—(j.
(D cau115. Tim m dé bén didm A(1;2;0), B(—1;1;3), C(0; —2; 5), D(m; 5;0) déng phing.
@m:2. m:4. @m:—Q. @m:—4.
Cdu 116. Cho hai diem A(1;2; —1), B(0; —2; 3). Tinh dién tich tam gidc OAB véi O 1a gbc toa do.
V29 V29 V78 7
O ® . © = @
Cadu 117. Tinh dién tich tam gidgc ABC véi A(1;0;0), B(0;0;1), va C(2;1;1).
V6 V6 1
(A) V. R ©-5 OF
Cadu 118. Tinh dién tich tam giac ABC véi A(1;1;1), B(4;3;2) va C(5;2;1).
42 42
w2 V. ©om. O
Cadu 119. Tinh dién tich tam giac ABC véi A(7;3;4), B(1;0;6) va C(4;5; —2).
49 o1 53 47
B B B B
Cadu 120. Cho A(1;2;—1), B(0; —2;3). Tinh duong cao AH ha tit dinh A ctia tam gidc OAB.
V31 V29 V29 V3T
@ 2 13 @ 3 @ 13
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Cau 121. Cho tam gidc ABC c¢6 A(—1;0;3), B(2; —2;0) va C(—3;2;1). Tinh chiéu cao AH.

V65 V651 V651 21/651
@ 2 3 21 @ 21
Cau 122. Cho tam gidc ABC ¢6 A(1;0;1), B(0;2;3) va C(2;1;0). Tinh chiéu cao CH.
20 26
(A) V26 g © g D) 26.
Cadu 123. Tinh dién tich hinh binh hanh ABCD vé6i A(2;1;—3), B(0; —2;5),C(1;1;3).
v 349
(A) 2187, V/349. (C) VBT, (D) -
Cdu 124. Tinh dién tich hinh binh hanh ABCD v6i A(1;1;1), B(2;3;4),C(6;5;2).
(A) 3/83. V/83. (C)83. (D) 2/83.
Cadu 125. Dién tich hinh binh hanh ABCD : A(2;4;0), B(4;0;0),C(—1;4; =7), D(-3;8; —7) la
(A) /281 VISI. (C)2y/281. (D) 2/181.
CdAu 126. Tinh thé tich tit dien ABCD vé6i A(1;0;0), B(0;;0),C(0;0;1), D(—2;1; —1).
(A) % ® 1. ©)2. D) %
Cdu 127. Tinh thé tich ti dien ABCD véi A(1;0;0,), B(0;1;0),C(0;0;1), D(4; 5;6).
8 14 7
—. 2. —. —.
@ 3 G 3 @ 3
Cdu 128. Tinh thé tich tit dien ABCD véi A(—1;2;1), B(0;0; —2),C(1;0;1), D(2;1; —1).
1 2 4 8
w3 5 ©3 D
CdAu 129. Tinh thé tich ti dien ABCD vé6i A(1;0;1), B(2;0;—1),C(0;1;3), D(3;1;1).
2 4
(A) 5 B 4. (©)2. D) 5

Cadu 130. Cho tit dien ABCD c6 A(1;—2;0), B(3;3;2),C(—1;2;2), D(3;3;1). Tinh do dai dudng cao
h ha tit dinh D xu6éng mat (ABC).

a2 V2 9 © 22
7 14 14 2
Cadu 131. Cho tui dien ABCD c6 A(0;0;2), B(3;0;5),C(1;1;0), D(4;1;2). Tinh do dai duong cao
DH cua tt dién ABCD ha tu dinh D.

A VL ®1 oY Op

Cau 132. Cho A(—1;-2;4), B(4;—2;0),C(3; —2;1), D(1;1; 1) 1a bén dinh cta ti dien ABCD. Tinh
duong cao DH cua ti dien ABCD.

(A)DH = 3. (B) DH = 2. @DH:%. @DH:;

Cdu 133. Cho A(a; —1;6), B(—3; —1; —4),C(5; —1;0) va D(1;2;1). Hay tim a dé theé tich cia t dieén
ABCD bing 30.

(A)a e {1;32}. (B)ac{1;2}. (Clae{2;32}). (D) a e {32}.
8. Xéc dinh cdc yéu to cd ban clia mit cau

172 Phuong trinh mit cau (S) dang 1:
Dé viét phuong trinh mat cau (S), ta can tim mot tam I(a;b;c) va ban kinh R. Khi dé:
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Tam : I(a; b; c)
(9): { < (9): [(x—a)P+(y—02+(z2—c)? = R?

Ban kinh:R
173 Phuong trinh mit cau (S) dang 2:
(S): |22+ y? + 2% — 2ax — 2by — 2cz +d = 0| V6i a® + b + ¢ — d > 0 la phuong trinh m#t cau dang
2 c¢6 tam I(a;b;c) va ban kinh R = v/a2 + b2 + ¢ — d.
Luu y: Dé f(x;y;2) = 0 13 mot phuong trinh mat cau thi phai théa man hai diéu kien:
. He s6 truée 22, y?, 2 phai bang nhau CRE=+ 0+ —-d>0
Cdu 134. (Dé thi minh hoa - Bd GD & DT 2017) Trong khong gian véi hé toa do Oxyz, cho
mat cau (9): (z + 1)2 +(y—2)>+(2—1)>=9. Tim I va ban kinh R ctia mat cau (.9).

(A)I(-1;2;1),R = 3. (B) I(1;-2;—1),R = 3.

(C©I(-1;2;1),R=09. (D) I(1;-2;—1),R = 9.
Cdu 135. (De thi THPT QG nam 2018 - Ma 103 Cau 13) Trong khong gian v6i hé toa do
Oxyz, cho mit cau (9): (x +3)* + (y + 1)* 4 (2 — 1)* = 2. Tam (S) ¢6 toa do la

(A) (3:1;—1). (3;—1:1). (C)(=3;-1;1). D) (=3;1;—1).

Cdu 136. (Dé thi THPT QG nam 2018 - Ma 104 Cau 11) Trong khong gian véi hé toa do
Oxyz, hoi mat cau (S): (z —5)2 + (y — 1)? 4+ (2 + 2)? = 3 ¢6 ban kinh béng

(A)V3. (B) 2v3. (C©)3. D)o.

Cau 137. Tim tam I va ban kinh cta mat cau (9): 22 +y> + 22 — 22z +4y — 62+ 10=0 .
(A)I(1;-2;3),R=2. (B) I(-1;2;-3),R = 2.
(©)1(~1;2;-3), R =4. D) I(1;-2:3),R = 4.

Cau 138. X4c dinh tam I va ban kinh R ctia mat cau (S): 2? +y?+ 22 — 4o — 2y + 42 — 16 = 0.
(A)I(-2;—1:2),R =5. ( ),R = 5.
(C)I(2;1:-2), R =5. (D) I(4 —13.

Cdu 139. Tim toa do tam I va ban kinh R ctia mat cau a2 + 3% + 22 — 2z 4+ 4y — 4 = 0.
(A) I(—2;4;0), f2\/6. I(2; 40 R =26.
(C)I(~1;2;0),R =3. @1 1;-2:0), R = 3.

Cau 140. Tim do dai duong kinh d ctia mat cau (S): x® +y? + 22 — 2y + 42+ 2 = 0.
(A)d=2V3. B)d=+3. Cd=2. D)d=1.

Cdu 141. (Dé thi THPTQG nam 2017 Ma dé 110) Trong khong gian Ozyz, tim tat ca cic gid
tri ctia m dé phuong trinh 22 + y? 4 22 — 2z — 2y — 42 +m = 0 la phuong trinh ciia mot mat cau.

@m>6. m26. ©m§6. @m<6.
Cau 142. Tim m dé 2> + y* + 2% + 22 — 4y — m = 0 la phuong trinh clia mot mét cau .
@m>5. m2—5. ©m§5. @m>—5.
Cdu 143. Tim m dé 2 + y? + 22 + 2mx — 2y + 42 + 2m? + 4m = 0 la phuong trinh mat cau.
(A)-5<m<1. B)m>1. (C)-5<m<1. (D)m =0.
Cadu 144. Cho mat cau (9): 2 +y* + 22 — 2z + 4y — 42 — m = 0 ¢6 ban kinh R = 5. Tim m.
@mz—lG. B)m = 16. @mzél. @m:—
Cadu 145. Cho mat cau (S): 2? + y? + 22 — 2z + 4y — 4z + m = 0 ¢6 ban kinh R =5. Tim m
@mz—lG. m:16. @m:4. @m:—
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Cdu 146. Cho mit cau (S): 22 + y? + 2% — 4 + 8y — 2mz + 6m = 0 c6 duong kinh bang 12 thi tong
cac gia tri clia tham s6 m bang

(A) 2. B 2. (C)—6. D) 6.

9. Viét phwong trinh mit cau loai co ban

> Bai toan.Phuong trinh mat cau (S) dang 1:

4 Phuong phap:Dé viét phuong trinh mit cau (S), ta can tim toa do tam I(a;b; c) va ban kinh R.
Khi d6: (S): (x —a)*+ (y — b)* + (2 — ¢)* = R%

> Bai toan.Phuong trinh mat cau (S) dang 2:

4 Phuong phap:2? + 32 + 22 — 2az — 2by — 2cz +d = 0, véi (a® + b? + ¢ — d > 0) la phuong trinh
mat cau dang 2. Tam I(a;b; c), ban kinh R = v/a2 + b2 + ¢ — d.

Cdu 147. Phuong trinh mat cau (S) ¢6 tam I(—1;2;0), ban kinh R = 3 1a

A)(@+1)*+(y -2 +2 =3, B (z+1)2+ (y—2)°+22=9.
Cl(x =12+ (y+2)2+22=9. D) (x+1)2+ (y— 22+ 22 = /3.

Cdu 148. Phuong trinh mat cau (S) ¢6 tam 1(1;0; —2), ban kinh R =4 14
(A (z+1)2+ 42+ (2 —2)2 = 4. B)(z+1)2+y%+ (2 — 2)2 = 16.
Cl@—1)°+y*+ (2 +2)* = 16. @(x—1)2+y2+(z+2)2:4.

Cdu 149. Phuong trinh mat cau (S) ¢6 tam I(1;2; —3), ban kinh R =2 1a
@x2+y2+z2—2x—4y+62+10:0. (B) (z— 1) —{—(y—2)2+(z—|—3)2:2.
(Cla2 4+ 2+ 22+ 20 —dy — 62+ 10 =0. D) (4124 (y+2)2+ (2 —3)2 =22,

Cau 150. Phuong trinh mat cau (S) ¢6 tam I(1; —2; 3), dudng kinh bang 4 1a
(A)(z—12+ (y+2)2+(z—3)2=4. (z+1)2+ (y—2)2+ (2 +3)* = 16.
Cl(z =12+ (y+2)*+ (- —3)2 = 2. D) (z+1)2+ (y— 2%+ (2 + 3)2 = 16.

Cdu 151. Phuong trinh mit cau (S) ¢6 tam I(1;0;—1) va di qua diém A(2;2; —3) 1a
(A (@+12 42+ (2 —1)2=3. (=12 42+ (z+1)2 =3,
C@+12+y*+ (z—1)2=0. D) (x—12+y+ (2 +1)2 =0.

Cadu 152. Phuong trinh mit cau (S) ¢6 tam I(1;—3;2) va di qua diéem A(5; —1;4) 1a
(A)(x =12+ (y+3)2 + (2 — 2)? = V24 (@ +1)%+ (y - 3)2 + (2 +2)° = V24.
(C(x+12+ (y =32+ (z+2)2 = 24. D) (z —1)? y+3) 4 (2 —2)2 =24,

Cadu 153. Cho tam giac ABC c6 A(2;2;0), B(1;0;2), C(0;4;4). Mat cau (S) c¢6 tam A va di qua
trong tam G cta tam giac ABC' ¢6 phuong trinh 1a

(A) (=27 + (y— 2>+ 2% = 4. B) (2422 + (y+2)° + 22 = 5.
Cl@—27+@y—22+2 =5 D) (@2’ +(y—22+2=5.
Cdu 154. Phuong trinh mat cau (5) c¢6 duong kinh AB véi A(2;1;1), B(0;3; —1) la
(A)a?+ (y —2)* + 22 = 3. B)(z—1)2+(y—2)2+22=3,
Cx—12+y—22+(z+1)2=0. D) (z—1)2+ (y—2)2+22=0.
Cdu 155. Phuong trinh mat cau (S) ¢6 duong kinh AB véi A(1;2;3), B(—1;4;1) la
(A)(x =12+ (y—2)* + (= — 3)2 = 12. B) a2+ (y—3)2+ (2 —2)2=3.
C@+12+ (y—42+ (z—1)2 =12 D)2+ (y—3)2+ (2 —2)2 = 12.
Cau 156. Phuong trinh mat cau (S) ¢6 duong kinh AB véi A(3;0;—1), B(5;0; —3) 1a
@(m—2)2—|—y2+(z+2)2:4. B)a2+y?+22 -8z +42+18 = 0.
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@(w—4)2+y2+(z+2)2:8. D) a?+y*+ 22— 8z +42+12=0.

- N 2 . 256 N
Cdu 157. Cho mat cau (5) c¢6 tam I(—1;4;2) va the tich bang Tﬂ Phuong trinh clia mat cau (.5)

la
@(m+1)2+(y—4)2+(z—2)2: 16. (x—|—1)2+(y—4)2+(z—2)2:4.
@(x— 1?2+ (y+4)2+ (2 +2)?2*=4. @(:z:— 1?2+ (y+4)2+ (2 +2)?2=4.
Cdu 158. Cho mit cau (S) c6 tam I(1;2; —4) va thé tich bang 367. Phuong trinh ctia mat cau (S)
la
(A)(z =12+ (y — 2 + (2 +4)* = 9. ®) (2 -1+ (y— 2>+ (2 — 4> =09.
@(x+1)2+(y+2)2+(z—4)2 =9, @(:v— 1?2+ (y—272+(z+4)*=3.
Cau 159. Cho mat cau (S) c6 tam I(1;2;3) va thé tich bang 32v/37. Phuong trinh clia mat cau (S)
1a
(A)(z =12+ (y — 2)* + (2 — 3)> = 16, (z+1)*+ (y+2)* + (2 +3) = 16.
C(x—12+(y—22+(z—3)2=12. D) (z+12+(y+2)?2+ (2 +3)2=8.

Cdu 160. Cho mit cau (S) c6 tam I(1;2;0). Mot mat phang (P) cat (S) theo giao tuyén la mot
duong tron (C'), biét dién tich 16n nhat ctia (C) bing 37. Phuong trinh ctia mit cau (S) 1a

(A) 22+ (y—2)> + 2% =3. B) (-1 +(y—2)%+22=3.

Clx =124 (y -2+ (2 +1)2 = 9. D) (z—1)2+(y—2)°+22=09.
Cdu 161. Cho mit cau (S) c¢6 tam I(1;1;1). Mot mat phing (P) cit (S) theo giao tuyén la mot
duong tron (C), biét chu vi 16n nhét ctia (C) bing 27v/2. Phuong trinh ctia mit cau (S) 1a

Wl —1P+ -1+ (-1 =4 Bl 1P+ +12+ (12 =2

O+ 12+ +1+ (12 =4, Di@-1+ -1+ (-1 =2

CdAu 162. Tim tam I v ban kinh clia mit cau (S) di qua 4 diém A(2;0;0), B(0;4;0), C(0;0;6),
D(2;4;6)? (Cach hoi khac: Phuong trinh mét cau ngoai tiép tit dien ABCD).

(A)I(1:2;3), R =5. I(~1;2;-3), R =2.
(C)1(1;2:3), R = V14. (D) I(1;3:1), R =11

Cdu 163. Tim ban kinh R clia mat cau (S) di qua 4 diem A(2;0;0), B(0;4;0), C(0;0;6), D(2;4;6)?
(Cach hoi khac: Phuong trinh mit cau ngoai tiép tit dien ABCD).

(A)I(1:2;3), R =5. I(~1;2;-3), R = 2.
(C)1(1;2:3), R = V14, (D) I(1;3;1), R = V11.

CadAu 164. Tim ban kinh R clia mat cau (S) ngoai tiép ti dien ABCD, biét toa do cac dinh cta ti
dién A(2;0;0), B(0;2;0), C(0;0;2), D(2;2;2).

3vV3 2 3
WR=23, BR=2 CR-V DR
2 V3
Cadu 165. Phuong trinh mat cau (S) di qua A(3; —1;2), B(1;1; —2) va ¢6 tam I thuoc truc Oz 1a
@x +y? —|—z —2z—10:0. (x—1)2+y2+z2:11.
@x—{— + 22 =11. @x2—|—y2+z2—2y—11:0.
Cau 166. Phu’dng trinh mat cau (S) di qua A(1;2;3), B(—2;1;5) va ¢6 tam I thuoc truc Oz la
(A)(S) 12 + ¢ + (2 — 4)* = 6. B)(9): 22+ 2+ (2 —4)? = 14.
C)(S) 22+ y>+ (2 — 4)> = 16. D)(S) a2+ 92+ (z—4)2 =0,

Cdu 167. Phuong trinh méat cau (S) di qua A(1;2;3), B(4; —6;2) va ¢6 tam I thuoc truc Ox 1a
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(A)(S): (x—T)2+ 92+ 22 =6. (B)(S): (x+7)2+y*+ 22 = 36.
(C(S): (x+ T2+ 9+ 22 =6. (D) (S): (z—7)%+y? + 22 = 49.

Cdu 168. Phuong trinh mat cau (S) di qua A(2;0; —2), B(—1;1;2) va ¢6 tam I thuoc truc Oy la
@(S):x2+y2+22+2y—8:0. (B)(S): a2 +y2+22—2y—8=0.
@(S):x2+y2+z2+2y+8:0. D)(S): a2+ 12+ 22— 2y+8=0.

Cau 169. Phuong trinh mat cau (S) di qua A(3; —1;2), B(1;1; —2) va ¢6 tam [ thudc truc Oz la
(A)a? +y% + 22 — 22— 10 = 0. B)(z -1 4y +22=11.
©x2+(y—1)2—|—z2:11. @x2+y2+22—2y—11:0.

Cadu 170. Phuong trinh mat cau (S) di qua A(1;2;—4), B(1;-3;1), C(2;2;3) va tam I € (Ozy)

1a
(A) (x+2)? + y—l) + 22 = 26. B) (42?2 +(y—1)2+22=09.
(C)(x—22+ (y—1)%+ 22 = 26. @a:—? (y—1)2+22=09.
Cdau 171. Phu’Ong trinh mat cau () di qua A(3;0; —1), B(6; —4; —2), C(7; —1;2) va tam I € (Ozy)
I

(A) (x+7)2+ (y — 2)? + 22 = 25. y+2) +22=09.
(C©)(z+5)2+ (y+1)? + 22 = 36. @ 3:—|—7 (y — 8)2 + 22 = 49,
Cau 172. Phu’Ong trinh mat cau (S) di qua A(2;4; —3), B(6;9, 6) C’( 3;5;9) vatam I € (Oyz) la
(A)a2? + y+1 +(z—2)2=0. B) o2 )2+ (2 — 3)2 = 49.
(C)a? + + (2 +5)2 = 16. (D) z? + y+6 )2+ (2 —1)% = 36.
Cau 173. Phu’(jng trinh mat cau (S) di qua A(1;—1;2), B(—1;3;0), C(—3;1;4) va tam I € (Ozz)
la
(A)(z =52+ 2+ (2 + 1)2 = 11. 2412+ (2—6)2 = 11.
Clr+22+y>+ (2 —1)2=11. @x+2 F2+(z+1)2 =11,
Cdu 174. Phuong trinh mat cau () ¢6 tam 1(1;2;3) va tiép xtc véi truc hoanh 1a
(A)(x =12+ (y—2)* + (z — 3)* = 13. B (z—12+(@y—2)%+(2—3)2%=5.
C(z+1)*+(y+2)°+(z+3)*=0. D) (x-1)*+ (y—2)2+(2—3)2:25.
@ Nhan zét.

Bai toan viét phuong trinh mat cau khi biét tam I va tiép xic véi cac truc (hodc
cac mat phang toa do), tidc 1a R = [ H, v6i H 1a hinh chiéu ctia I. Do d6 ta can

thanh thao bai toan hinh chiéu. I
H

Cau 175. Phuong trinh mat cau (S) ¢6 tam I(1; —1;3) va tiép xtc véi truc hoanh la

(A)(z+1)2+ (y—1)% + (2 + 3)2 = 10. B (x—12+@uy+1)2+(z-3)2=09.

C)(x =12+ (y+ 1)+ (= — 3)2 = 10. D) (z+12+(y—1)2+ (2432 =9.
Cdu 176. PhLIOng trinh mat cau (S) ¢6 tam I(1; —2;3) va tiép xic véi truc tung la

(A) (x =12+ (y +2)% + ( — 3)2 = V10. B) (=12 + (y+2)2+ (= — 3)2 = 10.

@(x—i—l) +(y—2)%+ (2 +3)2 = 10. D) (x -1+ (y+2)%+ (2 —3)2 = 9.

Cdu 177. Phuong trinh mat cau (S) c6 tam 1(2;1; —1) va tiép xtic véi mat phang (Oyz) 1a
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4.
Cle-22+ -1+ (+1)? =4 D (2P (- 12+ (2 +1)2 =2
Cau 178. PhU(jng trinh mat cau (S) c6 tam I(1;2;3) va tiép xtc v6i mat phang (Oxy) 1a
(W) (@ +12 +(y+2)*+ (2 +3)2 =9 B) (- 12+ (y—2)%+ (2 — 3)? = 14.
Cla+12+(y+2)2+ (2 +3)% = 14. D)(x—1)2+(y—2)%+ (2 —3)2=0.
Cadu 179. Cho phuong trinh méat cau (S) : (z —1)? + (y — 1)? + (2 + 1)? = 25. Phuong trinh ctia mit
cau (5') dbi xting v6i mat cau (S) qua mat phang (Ozy) 1a
®($_1)2+(y_1)2+(2+1)2:25 (x—1)2+(y_1)2+(z_1)2:25
©(r+1)*+(y— 12+ (: —1)? = 25. D) (z+1)2+ (y+1)2+ (24 1)> = 25.

(A)(@+2)+ (y+ 12+ (2 = 1)? Bl (@—2P°+(y -1+ (z+1)? =1
a

© Nhan xzét. Khi mat cau (S) dbi xing v6i mat cau (S) qua truc toa do (hodic qua mit phing
toa do) thi ban kinh khong doi, tiic 1a ta luon c6 R’ = R. Chi c6 tam I’ 14 anh ctia I qua phép doi
xtng truc toa do (hay qua mat phang toa do). Do d6, hoc sinh can nhé “Déi xiing, thiéu cai nao
thi doi dau cai do.”
Cadu 180. Cho phuong trinh mat cau (S) : (zr —5)* + (y + 2)? + (2 — 1) = 9. Phuong trinh mat cau
(S') déi xitng véi mit cau (S) qua mat phang (Oxy) 1a

(A)(z+5)2+(y—22+(—1)2=09. (B) (z —5)24 (y+2)%+ (2 +1)2 = 3.
C(x=52+y+22+(z+1)2=0. D) (z+52%+ @y —22%+(z—1)2%=3.
Cdu 181. Cho phuong trinh mat cau (S) : (z —2)*+ (y + 2)® + (2 — 3)? = 9. Phuong trinh mét cau

(') ddi xiing véi mit cau (S) qua mat phang (Oyz) la

B) (@ =27+ (y+ 2+ (2 -3 =0. B (427 +(y+2°+ (2 +3)° =9,
O +22+ @y -2+ (:+3)?2=09. D) (z+22+ (y+2)°+ (- —3)2=09.
Cadu 182. Cho phuong trinh m#t cau (S) : (x —6)? + (y + 1)*> + (z + 8)% = 10. Phuong trinh mat cau
(S) déi xting v6i mat cau (S) qua truc hoanh Oz 1a
(A)(z—6)2+ (y — 1) + (2 — 8)% = 10. (x—6)2+ (y—1)>+ (2 — 8)* = 10.
C)(x+6)2+ (y+ 1)+ (2 + 8)% = 10. (z+6)2+ (y — 1)2+ (z — 8)% = 10.
Cdu 183. Cho phuong trinh mat cau (S) : (x — 3)*+ (y — 4)* + (2 + 5)? = 12. Phuong trinh mat cau
(S) ddi xting v6i mat cau (S) qua truc tung la

(A (@ =32+ (y+ 4%+ (2 +5)2 =12 (£ 4+3)%+ (y +4)> + (2 — 5)2 = 12,
Sl +37 +(y =4+ (=5 =12 D) (@ +3)72+(y+4) + (z +5)2 = 12.
Cadu 184. Mt cau (S) 6 tam I(5;6;8), cat truc Oz tai A, B sao cho tam gidc IAB vuong tai I c6
phuong trinh 1a
(A) (@ =5)2+ (y — 6)2 + (2 — 8)% = 200. B) (=524 (y — 6)2 + (= — 8)2 = 20.
(©)(x =5+ (y — 6)* + (= — 8) = 100. D) (z = 5)2+ (y — 6)2 + (2 — 8) = 10.

+
+

©®

MG rong bai toan: Dé bai c6 thé cho mit cau cit truc Oy, Oz va tao
thanh tam gidc c¢6 géc o. Khi d6 ta can nhé ATAB luon can tai I va

—— IH —
st dung sin IBH = 53 = R=I1HsinIBH.

A B
Cdu 185. Phuong trinh mat cau (S) c6 tam I(1;4;3) va cat truc tung tai hai diém B va C sao cho
tam giac I BC' vuong la
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C(@—12+@y—42%+(z—3)2=16. D) (x—1)2+ (y — 4)% + (= — 3)2 = 20.
CdAu 186. Phuong trinh mit cau (S) co tam 1(3;3;4) va cit truc Oz tai hai diém B va C sao cho
tam giac IBC deu la
(A)(z =32+ (y — 3)* + (2 + 4)* = 16, (£ —3)%+ (y— 3)> + (2 — 4)> = 8.
©@—37+@y—37+( -4 =9 D)z =37 +(y—37+(: - 47 =24
Cdu 187. Phuong trinh mat cau (S) c¢6 tam I(1;1;1) va cat truc Oz tai hai diém B va C sao cho
tam giac IBC c6 goc bang 120° 1a
@(x—1)2—|—(y—1)2+(z_1)2:8, (x—1)2+(y—1)2+(z—1)2:16,
=17+ -1 +(E-17=9. D) (e — 17+ (y— 17+ (2 — 1) = 2.
CdAu 188. Phuong trinh mit cau (S) c6 tam I(1;4;3) va cat truc Ox tai hai diém B va C sao cho
tam giac BC' = 6 c6 phuong trinh la
(A)(x =12+ (y —4)% + (z — 3)? = 28. (0 =12+ (y— 42+ (2 — 3)> = 34.
C =12+ (y—4)?%+ (2 — 3)* = 26. D) (x— 12+ (y —4)% + (» — 3)% = 19.
Cau 189. Mat cau (S): (z — 1)+ (y — 2)* + (2 — 3)* = 16 cdt mat phang (Ozy) theo giao tuyén la

mot duong tron c6 chu vi bang

@ 27T\/7. 7r\/7. @ 7. @ 147,

Cdau 190. Phuong trinh mit cau (S) c6 tam I(—2;3;4) cit mat phang (Oxz) theo mot hinh tron c6
dién tich 167 la

(A)(z42)% + (y — 3)> + (2 — 4)> = 25. (z+2°+(y—3)7+(2—4)?=5.
(42 +(y—3)> + ( — 4)> = 16. D) (z+2)*+ (y —3)> + (2 —4)? = 9.
Cadu 191. Phuong trinh mat cau (S) di qua A(1;—2;3), ¢6 tam I € tia Ox, ban kinh bang 7 la
(A) (z+5)2 + 2 + 2% = 49. B) (z+7)2+ 2+ 22 = 49.
@(x—3)2+y2+z2:49. (D) (x —T)2+ 92 + 2% = 49.

Cau 192. Cho A(1;2;3), B(4;2;3), C(4;5;3). Phuong trinh m#t cau nhan dudng tron ngoai tiép tam
giac ABC' lam duong tron l6n la

@(m—g)2+<y—;)2+(2—3)2:g. B)(z—3)2+(y—3)2+(2—3)2 =18

2
Clw=37+ =3+ (=37 =9, @(af—4)2+(y—;) +(z-3)2 =18
Cadu 193. Cho A(2;0;0), B(0;2;0),C(0;0;2). Tim ban kinh mit cau noi tiép ti dien OABC.
@3+\/§' B s ©6+2\/§' @6+2\/§'

DE REN LUYEN LAN

Cdu 1. Trong khong gian véi hé toa do Oxyz, cho hai véc-to @ = (—2;2;5) va ¥ = (0;1;2). Tinh
tich vo huéng @ - 7.

(AT T =12 B -7 =13 ©%-7T =10 DT =14

Cdu 2. Trong khong gian véi he toa do Oxyz, cho hai véc-to @ = (—1;0;2) va ¥ = (x; —2;1). Biét
rang U - v = 4. Khi d6 |7 bang

2. ® 3. ©) 2L D) 5.

I & CcHUONG 3. HINH HOC KHONG GIAN OXYZ



Cdu 3. Trong khong gian Ozyz, cho ba diém M (2;3; —1), N(—1;1;1), P(1;m — 1;2). Tim m dé tam
giac M N P vuong tai N.

@m:—G. sz. @m——4 @m:2.
Cadu 4. Trong khong gian Ozyz, cho hai véc-to @ = (2;1;0) va (—1;0; —2). Tinh cos(, b

A b= ).
@ cos(d, Z)) = —% . cos(d, Z)) = —g, @cos a, _b) 2 @ cos(d, T;) = g

5 25°
Cadu 5. Trong khong gian v6i hé toa do Oxyz, cho hai véc-to ¥ va ¥ tao v6i nhau géc 120°. Tinh
|7 — V|, biét rang | 7| = 3 va |T| = 5.

AT -T|=2v2. B |T-T|=2v3. ©Ow-7=2v5. DT-7=".

Cadu 6. Trong khong gian v6i hé toa do Ozyz, cho hai véc-to ¥ vd U tao v6i nhau géc 60°. Tim s6
do goc o giita hai véc-to U va véc-to U — U, biét rang | 7| = 2v/5 va |T| = V5.

(A) o = 30°. (B) a = 45°. (C)a = 60°. D) a = 90°.
Cdu 7. Trong khong gian Omyz cho hai véc-to @ = (—2;5;3), ¥ = (—4;1; —2). Tinh |[«, T]|.

(A)|[7, 7] = V216. —Vi05. (O[T, %) =vT9. (D)|[%, 7] = /708.

Cadu 8. Trong khong gian véi he toa do Ozyz, cho ba véc-to @ = (1;2;1), ¥ = (=1;1;2) va @ =
«g (m;3m;m +2). Hay tim tham s6 thuc m dé ba véc-to @, U, @ dong phang.

= @mz?. mzl. @mz—?. @m:—l.
g Cdu 9. Tliong khong gian Ozyz, cho hai diém A(1;2; —1), B(0; —2;3). Tinh dién tich tam gidc OAB
15:3 véi O la goc toa do.

V29 V29 V78 7
E @5 R CER b
¢ Cdu 10. Trong khong gian véi hé toa do Ozyz, cho hinh binh hanh ABCD c6 dinh A(1;1;1),
0. B(2;3;4), C(6;5;2). Tinh dién tich S ctia hinh binh hanh ABCD.
2 (MS=3V8s. (B) S = /8. (C)S =2v/83. (D) S =83.
M cau 1. Trong khong gian véi hé toa do Oxyz, cho bon diém A(1;0;0), B(0;1;0), C(0;0;1), D(4; 5;6).
6 Tinh thé tich V khéi tit dien ABCD.

@V:%. vz%. @vz%‘l. DvVv=r.

Cadu 12. Trong khong gian Oxyz, cho mat cau (S): (x + 1)+ (y — 2)* 4+ (2 — 1)? =
tam I va tinh ban kinh R cta (.5).

(A)I(=1;2;1) va R = 3. (B) I(1;—2;—1) va R =3.
(C)I(~1;2;1) va R=09. (D) I(1;-2;—1) va R=9.

Cadu 13. Trong khong gian hé toa do Owzyz, tim tat ca cac gia tri ctia m dé phuong trinh 22 4 2 +
22 — 2z — 2y — 4z +m = 0 1a phuong trinh clia mot mit cau.

(A)m <6. B) m > 6. (C)m <6. (D)m > 6.

Cdu 14. Trong khong gian Oxyz, cho diém M(1; —2;3). Goi I 14 hinh chiéu vudéng goc ctia M trén
truc Ox. Phuong trinh nao dué6i day la phuong trinh mét cau tam I ban kinh IM?
@($—1)2—|—y2+22:\/13. (B) (x —1)2 + 42+ 22 =13.
@(x+1)2+y2—1—22:17. @(z+1)2+y2+z2:13.
Cdu 15. Trong khong gian Oxyz, cho hai diém M (1;2;3) va N(—1;2; —1). Mit cau duong kinh M N
¢6 phuong trinh la
A+ (y =27+ (z — 1) = V. B+ (y-27+ (12 = V5

1. HE 7oA O TRONG KHONG GIAN [
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©x2+(y—2)2+(2—1)2:5. D) a2+ (y —2)% + (2 — 1)% = 20.
Cdu 16. Trong khong gian Ozyz, goi (S) 1a mat cau di qua diem A(1; —2;3) va c6 tam I thuoc tia
Oz va ban kinh bang 7. Phuong trinh mit cau (S) 1a

(A) (z+5)2 + 2 + 2% = 49. B) (x4 7)2+ 2+ 22 = 49.

@(m—3)2+y2+z2:49. (D) (z —T)2 + y2 + 2% = 49.
Cdu 17. Trong khong gian v6i hé toa do Oxyz, cho diem I(1; —2;3). Héi phuong trinh nao sau day
14 phuong trinh mat cau (S) ¢6 tam I va tiép xtc v6i truc tung?

(M) (z—1)% + (y+2)> + (2 — 3)2 = V10 (= 1%+ (y +2)* + (2 — 3)2 = 10,

C)(z+1)2+ (y — 2)* + (2 +3)2 = 10. D) (z—12+(y+2)2+(z-3)2=9.
Cdu 18. Trong khong gian véi he toa do Oxyz, cho ba diém A(1;0;0), B(0;1;0) va C(0;0;1). Hay
viét phuong trinh mét cau (S) ngoai tiép tit dien OABC, véi O 1a goc toa do.

@(S’): P4+ +22+r—y—2=0. (S):x®*+y*+ 22—z —y+2=0.

@(5’): Py +22—r+y—2=0. D) (S): a2 +y*+22—x—y—2=0.
Cadu 19. Trong khong gian Ozyz, cho A(1;0;2) va mat cau (S): (x + 1)* + (y — 2)? + (2 — 4)? = 3.
Goi d; 1a khoang cach ngin nhat tit A dén mot diém thuoc (S) va dy 12 khodng cach dai nhat tu diém
A dén mot diém thuoc (S). Tinh d; + ds.

(A)dy + dy = 44/3. B) dy + dy = 2/3. (C)dy +dy = 6V/3. (D) dy + dy = 8V/3.
Cdu 20. Trong khong gian véi he Oxyz, cho mat cau (S): (x —1)2+ (y —2)2 + (2 +5)? = 16 va diém
A(1;2;—1). Tim toa do diém B € (S) sao cho AB ¢6 do dai 16n nhat.

(A) B(—3; —6;11). (B) B(1;2; —9). (C)B(~1;-2;1). (D) B(1;2:9).

DE REN LUYEN LAN

Cdu 1. Trong khong gian v6i hé toa do Ozyz, cho ba diem A(2;1;4), B(—2;2; —6), C(6;0; —1). Tinh
AB - AC.
(A)JAB-AC =—67. (B) AB-AC = 65. (C)AB-AC=67. (D) AB-AC = 33.

Cadu 2. Trong khong gian v6i he toa do Oxyz, cho hai véc-to @ = (2;3;1) va ¥ = (5;6;4). Ton tai
vée-to Z = (a;b;1) théaméan 2 L @ va 2 L ¥. Tinh S = a + b.

(A) S =-2. B)S=1. ©)8§=-1 D) s=2

Cau 3. Trong khong gian Ozyz, goi a la goc gitta U = (1; 1) va ¥ = (=2;1;1). Tim a.

—2;
5%8 s s 27
@CM:E. Oézg. @O[—g @O[:?

Cadu 4. Trong khong gian v6i he toa do Ozyz, cho hai vée-to ¥ = (1;1;1) va ¥ = (0; 1;m). Hay tim
tat ca cac tham s6 thuc m dé goc gitta vée-to @ va U c6 s6 do bang 45°.

(A)m = +v3. B)m=2+3. Cm=1+3. (D)m =+v2.
Cadu 5. Trong khong gian vé6i hé toa do Ozyz, cho hai véc-to @ va b tao véi nhau goc 120°, dong
thoi ¢6 |d| =2 va ’ b‘ = 5. Goi hai véc-to @, U théa @ = k-d — b va ¥ = @ +2b. Hay tim s6 thuc
kdéd L.

@k_—— k:%’. @k:% @k———

Cadu 6. Trong khong gian véi hé toa do Oxyz, cho tam giac ABC ¢6 A(—1;0;3), B(2;—2;0) va
C(—3;2;1). Hay tinh do dai duong cao AH ké tut dinh A ctia tam giac ABC.

2v/651 V651 V651 V651
(A) AH = 225 . AH:%. @AH:%. @AH:@.
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Cdu 7. Trong khong gian véi hé truc toa do Ozyz, tinh thé tich V clia tit dien ABCD véi A(2;3;1),
B(4;1;-2), C(6;3;7) va D(1; —2;2).

@vz? (B) V = 140. (©V =r0. @V:?.

Cadu 8. Trong khong gian véi hé toa do Oxyz, cho tit dien ABCD biét rang A(0; —1;3), B(2;1;0),
C(—1;3;3), D(1;—1;—1). Tinh chiéu cao AH cta ti dién.

@AH:@. AH:\}—;L_g. (C) AH = /29. (D) AH =

Cdu 9. Trong khong gian véi hé toa do Ozyz, cho tam gidc ABC c¢6 A(1;—1;1), B(3;1;2) va
C(—1;0;3). Tim toa do tam I ciia dudng tron ngoai tiép tam giac ABC.

11 15 1 1 15
I(—l;——;—). I(l;—;—). 1(2;—;——). I<2;—;—).

@ 2°2 22 @ 2" 2 @ 2°2
Cadu 10. Trong khong gian vé6i he truc toa do Ozyz, hay xac dinh tam I va ban kinh R ctia mit cau
(9): 2 +9y*+ 22 —2x+4y — 62+ 10 =0.

(A)I(1;-2:3),R = 2. (B) I(~1;2;-3),R =2.

(C)I(~1;2;-3),R =4. (D) I(1;-2;3), R = 4.
Cau 11. Trong khong gian v6i he toa do Ozyz, tim tat cd cac gid tri ctia tham s6 m sao cho 2% +
y? + 2% —2mx + 2(m — 2)y — 2(m + 3)z + 8m + 37 = 0 1a mit cau.

@mﬁ—ZhoécmzéL. m<—4h0r§mcm>—2.

©m<—2hoacm>4. @m<—4hoacm>2.

Ne)

Cadu 12. Trong khong gian véi hé toa do Oxyz, phuong trinh nao duéi day 1a phuong trinh mit cau
tam I(1;2; —4) va thé tich ctia khoi cau tuong ting bang 36
W)@ =12+ (y -2+ (= + 4 =0. B @ =12+ (y -2+ (z-4°=0.
C@+12+(y+2) + (= -4 =0. Di@—12+@y-22+(+47=3.
Cdu 13. Trong khong gian v6i he Ozyz, cho mat cau (S) ¢6 tam I(1;2; —3) ban kinh R = 2. Viét
phuong trinh mit cau (S).
(A)a? 4+ 4% + 2% — 2z — 4y + 62 + 10 = 0. (x =12+ (y—2)2+ (2 +3)> =2.
(Cla?+ 12+ 22+ 20 — 4y — 62+ 10 = 0. D) (z+1)2+ (y+2)2+ (2 —3)2 =22
Cdu 14. Trong khong gian véi hé toa do Oxyz, hoi phuong trinh nao sau day la phuong trinh mat
cau c6 tam I(—1;2;1) va di qua diem A(0;4; —1)?
A @+ 17+ -2+ (-1 =9. B @+ + -2+ (= + 1) =3.
Clx+12+(y—-2°+ (- -1 =3. D) (z+12+(y—22+(z+1)2=09.
Cdu 15. Trong khong gian v6i hé toa do Oxyz, cho hai diém A(3;0; —1) va B(5;0; —3). Viét phuong
trinh ctia mat cau (S) duong kinh AB.
(A)(S): (=22 + 92+ (2 +2)2 = 4. (9): 2 + 9?4+ 22 —8x + 42+ 18 = 0.
(C)(9): (1 —4)2+ 92+ (2 +2)2 =8. D) (8): 2 +y*+ 22— 8r + 42+ 12 = 0.
Cdu 16. Trong khong gian véi hé toa do Oxyz, hoi phuong trinh nao sau day la phuong trinh mat
cau c6 tam I(1;2;3) va tiép xtic v6i mat phang (Oyz)?
A(e—12+(y -2+ (-3 =1 Bl @—12+(y-2°+(z-3)° =
C)(x =12+ (y— 2>+ (- —3)2 = 9. D) (z—1)2+(y—2)% + (= — 3)?

Cdu 17. Trong khong gian véi hé truc toa do Ozyz, viét phuong trinh mit cau () di qua hai diém
A(1;2;3), B(4; —6;2) va c6 tam nam trén truc hoanh Oz.

r—1
r—1

1
25.
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(AN(S): (x =T +y* + 22 =6. (B)(9): (x+7)2+y*+ 22 = 36.
@(S):(m+7)2+y2—|—z2:6. @(S):(x—7)2+y2+z2:49_
Cau 18. Trong khong gian véi hé toa do Ozyz, hay tim ban kinh R ctia mit cau di qua bén diém
M(1;0;1), N(1;0;0), P(2;1;0) va Q(1;1;1).

@R:?. R:g. (CR=1 (D) R= 3.

Cdu 19. Trong khong gian véi he toa do Oxyz, phuong trinh nao sau day 1a phuong trinh mit cau
(S) c6 tam A(1;4;3) va cat truc Oz tai hai diém B, C sao cho BC = 6.

(A)(z =12+ (y —4)° + (: — 3)2 = 28. B) (z— 12+ (y—4)°+ (- — 3)> = 34.
@("E—1)2+<?J_4)2+(Z—3)2=26. @(g;_1)2+(y_4)2+<z_3)2:19.

Cdu 20. Trong khong gian véi hé Oxyz, cho mat cau (S): (z —1)2 + (y — 2)? + (2 — 3)? = 16. Hoi
(S) cat mat phang (Ozy) theo mot dudng tron c6 chu vi C' bing bao nhieu?

@C’:Qﬂﬁ. B) C =77 @CZ??T. @C’zl47r.
55'9 PHUONG TRINH MAT PHANG
— .

Q Kién thiic cd ban can nhé

1. Véc-td phdp tuyén - Véc-td chi phuong

® Véc-to phap tuyén (VTPT) ctia mat phang (P) 1a 7 L (P), @ # 0.

@ Véc-to chi phuong (VIVP) ¥ ctia mat phang (P) la véc-td ¢6 gid song song hodc nam trong
mat phang (P).

® Néu mat phang (P) c6 cap véc-to chi phuong 1a @, ¥ thi (P) ¢6 véc-to phap tuyén 1a 7 = [u, U]

@ Néu 7 # 0 la mot véc-to phép tuyén clia mat phing (P) thi k7 (k # 0) ciing 1a véce-to phap
tuyén ctia mit phang (P).

©@ Ching han

npy = (—48) = 2(1;-2;4) thi @ = (1;-2;4)
cting 1& mot vée-to phap tuyén cta (P).

3|

<l

FZ‘{[?

2. Phuwong trinh tong quat ciia mit phang
@ Phuong trinh tong quat clia mat phang (P): ax + by + cz +d = 0 ¢6 mot vée-to phap tuyén la
7 = (a;b;c). Chang han (P): 2z —3y+2z—1 = 0 = mot véc-to phéap tuyén 1a 70 (p) = (2; —3; 1).
@ De viét phuong trinh mat phang (P), can xac dinh mot diém di qua va 1 VTPT.
Qua M (zo; Yo; 20)
(P): {

VTPT: 7 py = (a;b;c)
S & cHUONG 3. HINH HOC KHONG GIAN OXYZ

= (P): a(x — o) + by — yo) + c(z — z) = 0.



3. Phuong trinh mit phang theo doan chan
Néu mit phang (P) cit cac truc toa do lan lugt tai cac diem A(a; 0;0), B(0;b;0), C(0;0; ¢) v6i abe # 0

thi|(P): L - % + S goi 1a phuong trinh mat phéng theo doan chén.
a c
Ching Ei)nh:
AB = (—a;b;0) - —»
Ta c6 < __, = [AB,AC’} = (bc; ac; ab)
AC = (—a;0;¢)
Qua A(a;0;0)

VTIPT: 7 (p) = [AB,AC’} = (bc; ac; ab).
Suy ra (P): be(z — a) + ac(y —0) +ab(z —0) =0
= (P): bex + acy + abz = abc
r Yy =z
i SR A
Chia abc # 0 (P) a+b+c

4. Cac mat phing toa dé (thiéu cdi gi, cdi d6 bang 0)

5. Khoang cach

® Khoang cach tit diem M (xr; yar; zar) dén mit phang (P): ax + by + cz + d = 0 duge xac dinh
. |CL.’BM + byM “+czy + d|

béi cong thie |d (M, (P
L L) VETPTE

©@ Khoang cach gitta hai mit phang song song c6 cling véc-td phap tuyén:
Cho hai mit phang song song (P): ax +by+cz+d=0va (Q): ax + by +cz+d =0.
N : |d —d
Khoéng cach gitta hai mat phang do6 1a |d J(P) = ——

6. Goc

Cho hai mit phang (a): Az + Biy + Ci1z+ Dy = 0 va (B): Asx + Byy + Coz + Dy = 0.
. ‘ﬁl,ﬁ2| |A1A2+BlB2+ClCQ‘

- 2 2 2 2 2 2 R
(7] - 17| \/Al +Bi+ 01 \/A2 +By+ G Can nhg: Géc giita hai mat pl

Ta luon c6 | cos ((a), (3))

7. Vi tri tuong doi

a) Vi tri tuong d6i ctia hai mit phang
Cho hai mat phang (P): Ajx + By + Ciz + Dy = 0 v (Q): Asx + Boy + Coz + Dy = 0.

p A B ,Cy Dy _ Al_Bl_Cl_&
®(P)Cat(Q)@A—2—B#2#@ Dy @(P):(Q)@A—Q_E_FQ_DQ,
A B C D
@ P Qe =5 =G D, @ (P) L (Q) & AAy + BiBy + C1Cy = 0.
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b) Vi tri tuong déi gitta

Cho mit cau S(I; R) va mit phang (P). Goi H 1a hinh chiéu vuong goc ctia I 1én (P) vac6 d = TH

13 khodng cach tiut I dén

mat phang va mat cau

mit phang (P). Khi do :

Néu d > R: Mat cau
va mit phing khong
c6 diém chung.

Néu d = R: Mit phang tiép
xic mat cau. Luc d6 (P)
la mit phang tiép dién cta
mat cau (S) va H la tiép
diém.

Néu d < R: Mat phing
(P) cat mat cau theo
thiét dien 1a duong tron
c¢6 tam H va ban kinh la
"= VR?—-1H>

T

A Luu y: Chu vi ciia dudng tron giao tuyén C = 2mr, dién tich duong tron S =

d (I, (P)) =0 thi giao tuyén la mot duong tron tam I va duge goi la duong tron lon. Lic nay

(P) goi la mdt phang kinh cia mat cau (S).

8. Cac truong hgp dic biét cia mit phang

Phuong trinh mat phing (P)

Tinh chat mit phing (P)

cAr+By+Cz=0

(H1)

P) di qua goc toa do (O)

P) /| Ox hoac (P) D Ox

P) /| Oy hoac (P) D Oy

P) /| Oz hosc (P) D Oz
P) /| (Ozy) hoac (P) = (Oxy)
P) J| (Ozz) hodc (P) = (Oxz)

(
(P)
(P)
(P)
(P)
(P)
(P) J/

P) /| (Oyz) hodc (P) = (Oyz)

x

9. Xéc dinh cdc yéu t6 cia mat phang

@ Mat phang (P) : ax + by + cz + d = 0 c6 mot vecto phap tuyén 1a 7 = (a, b, c).
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@ Néu 7 = (a,b,c) 1a mot vecto phap tuyén ctia (P) thi k7 ciing 13 mot vecto phap tuyén clia
(P), véi k # 0.

@ Néu E’,T; la cap vecto chi phuong cia mat phang (P) thi vecto phap tuyén 1a 7 = [@, Z)]

Cdu 1. Cho mat phang (P) : 3z — 2 + 2 = 0. Vecto ndo 1a mot vecto phap tuyén ctia (P)?

(M) Ty = (=1;0;—1). = (3-1;2). (ORy=(3-1;0. (D) "y=(30-1).

Cdu 2. Cho mat phang (P) : =3z + 2z — 1 = 0. Vecto nao 1a mot vecto phap tuyén cta (P)?

(AT = (=3;2;—-1). 7= (3;2;-1). (©)7 = (=3;0;2). D)7 = (3;0;2).

Cdu 3. Cho mat phéng (P): 2x —y + 2z — 1 = 0. Vecto nao la mot vecto phap tuyén ctia (P)?

(A7 =(2;—1;—1). m=(-21-1). (©"=21-1) D)7 =(=1;1;-1).
Cadu 4. Trong khong gian Ozyz, vecto nao sau day 1a mot vecto phép tuyén ctia (P)? Biét @ =
(1;—2;0), ¥ = (0;2; —1) la cdp vecto chi phuong ctia (P).

(W7 = (1;2:0). B 7= (21:2). 7 = (0:1;2). D)7 =(2-12).
Cadu 5. Trong khong gian Ozyz, vecto nao sau day 1a mot vecto phép tuyén ctia (P)? Biét @ =
(2;1;2), ¥ = (3;2; —1) 1a cap vecto chi phuong cia (P).

@ﬁ:(—’f);&l). 7 = (5;—8;1). @ﬁ:(l;l;—?)). @ﬁ:(—5;8;—1).
Cadu 6. Trong khong gian Ozyz, vécto nao sau day 1a mot vécto phap tuyén cltia (P)? Biét @ =
(—=1;-2;-2), b = (—1;0; —1) la cap vécto chi phuong ctia (P).

(AT =(21;2). T=(2-1,-2). (©Of=(21-2) D)7 =(-21;-2).

Cdu 7. Cho mat phang (P): x — 2y + 2z = 5. Diém nao dudi day thuoc (P)?
(A)Q(2;—1;5). P(0;0; —5). (C) N (=5:0,0). (D) M(1;1;6).
Cdu 8. Tim m dé diém M (m;1;6) thuoc mat phang (P): x — 2y + 2 — 5= 0.

@mzl. m:—l. @m:?). @m:2.

Cau 9. Tim m dé diém A(m;m — 1;1+ 2m) thuoc mat phang (P):2x —y—2+1=0
@m:—l. mzl. @m:—Q. @m:z

10. Khoang cach, goc va vi tri twong dbi
a) Khoang cach

®@ Khoang cach tit diem M (x7; yar; 2ar) dén mat phang (P): ax + by + cz + d = 0 dugc xac
amar + byns + czap 4 d
T Jeivee
@ Khoang cach giita hai mit phing song song c6 cliing véc-to phap tuyén:
Cho hai mat phang song song (P): ax +by +cz+d=0va (Q): ax + by + cz+d = 0.
d —d|

dinh béi cong thie |d (M, (P))

Khoang cach giita hai mat phang dé 1a [d ((Q), (P)) =

b) Géc.
) Cho hai mit phang (a): Az + By + Ciz+ Dy = 0 va (B): Az + Boy + Chz + Dy = 0.
W T | |A1 Ay + By By + C1Cy|
Tl AR B A /AR BE 1 O3
Ghi nhé: Goc giita hai mat phiang 14 goc nhon, con géc giita hai véc-to c6 thé nhon hoac tiL.
2. pHUONG TRINH MAT PHANG ISR
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c¢) Vi tri tuong déi

(a) Vi trf tuong d6i gitta hai diém M, N véi mit phang (P).
Xét hai diém M (war;yn;2a), N (Tn;yn;zy) va mat phang Mo

(P):ar+by+cz+d=0. / e /

@ Néu (axy + byy + czar + d) (axy + byn + czy +d) < 0 thi M, N ndm hai bén so vdi
(P).

@ Néu (azy + byy + czyr + d) (axy + byy + czy +d) > 0 thi M, N ndm mot bén so véi
(P).

(b) Vi tri tuong ddi gitta hai mat phang
Cho hai mat phang (P): Ajx + By +Ciz + Dy = 0 v (Q): Asx + Boy + Coz + Dy = 0.

2 A B, 0, Dy — A _B_G_D
O Qe =5767n ©CW=Qe1 =560,
A B C D
OPIQe T =5 =G "D, @ (P) L (Q) & AiAy+ BBy +C1Cy = 0.

(c) Vi trf tuong doi ctia mit phang va mit cau.

Cho mit cau S(I; R) va mat phang (P). Goi H la hinh chiéu vuong goc ctia I lén (P)
va c6 d = T H 1a khodng cach tit I dén mit phang (P). Khi do :

®@ Néu d > R: Mat cau va mat phang khong cé diém chung.

® Néu d = R: Mat phang tiép xtic mit cau. Luc d6 (P) la mat phang tiép dién ctia
mit cau (S) va H la tiép diém.

® Néu d < R: Mat phang (P) cat mat cau theo thiét dien 1a duong tron c6 tam H

va ban kinh 1a ' = v R2 — T H?.

Cdu 1. Khoang cach tit diem A(1; —2;3) dén mat phang (P): 3z + 4y + 2z + 4 = 0 bing
®3 2 CEL ORE
9 29° 29 3

Cadu 2. Khoang cach tit diem M (1;2; —3) dén mat phang (P): x 4+ 2y — 2z — 2 = 0 bing

V13 11

(A)1. 3. © = 5

CdAu 3. Goi H la hinh chiéu ctia diém A(2; —1; —1) len mat phang (P): 162 — 12y — 152 —4 =0 do
dai doan théng AH bing
11 11 22
55. —. —. —.
@ 9 ) 25 )
Cdu 4. Goi H 1a hinh chiéu ctia diém A(1; —2; —3) lén mat phang (P): z + 2y — 22 + 3 = 0. Do dai
doan thang AH biang

(A)1. ®) 2. ©§- @%.

Cdu 5. Goi B la diém déi xting véi A(1; —2; —1) qua mat phing (P): 2x + 2y — z + 3 = 0. Do dai
ctia doan thang AB bing

16 20 4 8
5 ® 3 ©3 3.
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Cdu 6. Goi B la diem dobi xiing véi A(2;3; —1) qua mat phang (P): 2z 42y + 2z + 5 = 0 Do dai doan
thang AB bing

28 32

5 5. (Cs. =
Cdu 7. Cho mat cau (S) c6 tam I(4;2; —2) va tiép xtc v6i mat phang (P): 12z — 5z — 19 = 0. Ban
kinh R clia mit cau (S) bang

V39

?. e (C)13. D)3.
Cdu 8. Cho mit phéng (P): 4z + 3y — 2z +1 = 0 va diém I(0; —2;1). Ban kinh R ctia hinh cau tam
I tiép xtc v6i (P) bang

5v/29 3v29 V29
@s. 5 © = D=5
Cdu 9. Cho A(2;0;0); B(0;4;0); C(0;0;6); D(2;4;6) khoang cach tit diém D dén (ABC) bang
24 16 8 12
7 Ok o 7
Cadu 10. Cho A(1;0;0); B(0;2;0); C(0;3;0) Khoang cach tit goc toa do O dén (ABC) bang
N — 3 6 2 1
I

75 CAu 11. Cho mat phing (P): x 4+ 2y — 2z + 3 = 0 va mat phang (Q): x + 2y — 2z — 1 = 0. Khoang
C cach gitta (P) va (Q) bang

D
T @g. %. @;. D) 4.

.Cdau 12. Cho mat phéng (P): 22 + 2y + 2z — 3 = 0 va mat phang (Q): 2o + 2y + z + 5 = 0. Khoang
cach gitta (P) va (Q) bang
5) 8 11 14
Ag 3 7 5

Cdu 13. Cho mat phang (P): x +y — 2z +5 = 0 va mat phang (Q): 2z + 2y — 2z + 3 = 0 Khoang
cach gitta (P) va (Q) bang

2 7 7
@%. ®) 2. NS @%.

Cdau 14. Cho (P): x4+ 2y +2z+m = 0 va A(1;1;1). C6 hai gia tri cia m la my, ms théa man
d[A, (P)] = 1. Gia tri myma |my + ma| bang

(A) 160. —96. (C)—6. (D) 264.
Cdu 15. Cho diém M (0;0;m) € Oz va mit phang (P): 2z —y — 22 —2 = 0 théa d[M; (P)] = 2. Tong
cac gia tri m bang

(A 1. (B) —2. (©)o. D) 2.

Cau 16. Cho (P): 2z + 3y + 217 = 0. Tim diém M € Oz thda khoang cach tit M dén (P) bing
khoang cach tit M dén A(2;3;4).

L
(a
)
L
=
>
O

(A)(0;0;1). (00;2). (©)(0;0;3). D) (0;0;7).
Cdau 17. Tinh géc gitamat (P): x —2y—z+2=0va (Q): 2x —y+ 2+ 1=0.

(A) 60°. 90°. (C)30°. D) 120°.
Cdu 18. Tinh goc gitamit (P):z+2y—2+1=0va (Q):z—y+22+1=0

(A)30°. 90°. (C)60°. (D) 45°.

2. PHUONG TRINH MAT PHANG



Cau 19. Tinh géc gita mat (P): 2z —y—2z—1=0va (Q): x —y+2=0.

(A) 30°. 90°. (C)60°. (D) 45°.
Cdu 20. Tinh géc a gitta mat (P): x + z — 4 = 0 va mit phang (Oxy).
(A) 30°. 90°. (C)60°. (D) 45°.

Cadu 21. Cho miat cau (9): (z+1)*+(y—2)*+ (2 —3)*=25va (P): 2x+y—22+m =0, véim la
tham s6 thyc. Tim céc gid tri cia m dé (P) va (S) khong c¢6 diém chung.

@m<—9hoacm>21. —9<m<21.

@—9§m§21. @m§—9hoécm221.

Cdu 22. Trong khong gian Ozyz, cho mat cau (S): 2% + y? + 2% + 2x — 4y — 62 +m — 3 = 0 va mit
phing (P): 2z + 2y + z +5 = 0. Tim tham s6 m dé (P) tiép xtc véi ().

Bm="> B m==. Cm== Dm==

Cdu 23. Trong khong gian Ozyz, cho mat cau (S): 22 +9? + 22 — 20 — 22 — 7 = 0 v mit phang
(P): 4x 4+ 3y +m = 0. Tim m dé (P) cat (S) theo giao tuyén 1a mot duong tron.

(A)m < —19 hodc m > 11. B)—19<m < 11.

@—12<m<4. @m<—12hoacm>4.
Cadu 24. Trong khong gian Oxyz, cho mat cau (S): 2% + y* + 22 + 2x — 4y + 62 + m = 0. Tim tham
s6 m dé (S) cit mat phang (P): 2r —y — 22 + 1 = 0 theo giao tuyén 14 mot dudng tron cé dién tich
bang 4.

Am=9. B)m=10. ©m=3. Dm=_

Cdu 25. Trong khong gian Oxyz, viét phuong trinh mit cau (S) c6 tam I(1;1;1) va cit mit phang
(P) ¢6 phuong trinh 2z + y + 2z + 4 = 0 theo mot duong tron ¢6 ban kinh r = 4.

(AV(S): (=124 (y— 12+ (2 —1)* = 16. B)(8): (x =12+ (y—1)*+ (z—1)2=9.

©8): b= 14 (=124 (-1 =5 D)) (- 1+ (-1 +(-1)2=25
Cdu 26. Cho hai mat phang (P): 2z +y +mz —2 =0 va (Q):  + ny + 2z + 8 = 0 song song véi
nhau. Tinh téng m + n.

(A)m +n = 4,25. (B) m+n=4,5. (Cm+n=25. D) m+n = 2,25.
CdAu 27. Cho hai mat phang (P): 2 +2y —2z—1=0va (Q): 2z + 4y — mz — 2 = 0. Tim m dé (P)
song song véi (Q).

(A)m = 1. B)m=2. @sz. (D) Khong ton tai m.

Cau 28. Tim m +n dé (P): 2z + my + 3z — 5 = 0 song song v6i (Q): nw — 8y — 6z +2 = 0.

@m+n:—1. m+n:7. @m+n:O. @m+n:1.

CdAu 29. Tim m dé hai mat phang (P): 22+ 2y — 2z =0 va (Q): v +y +mz + 1 = 0 cit nhau.

@m#—%. m;«é%. @m;«é—l. @m:—l.

2 _

Cdu 30. Trong khong gian Oxyz, cho mat phang (a): m%x — y + (m? — 2)z + 2 = 0 vA mat phang

(B): 2z +m2y — 2z +1 =0, v6i m la tham s6 thyc. Tim m dé (a) L (B).

B)jm| =1 ®) |m| = V2 ©ml =3 D) jm| =2
CdAu 31. Cho mat phéng (P): 2 — 2y + z — 1 = 0 va hai diém A(0; —2;3); B(2;0;1). Diém M (a;b; c)
thuoc (P) sao cho M A + M B nhé nhat. Tinh a? + b + ¢ bang
41 9 7
& ®°. ol s
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Cdu 32. Trong khong gian Ozyz, cho mit phang (P): 3z — z + 2 = 0. Vectd nao dudi day la mot
vecto phap tuyén cta (P).

(A7 =(=1;0,—1). B 71 =3;-1;2). (©Fs=(3;-10. (D) @y=(30;-1).

Cadu 33. Trong khong gian Ozyz, véc-to nao sau day 1a mot véc-to phap tuyén cta (P). Biét o =
(1;-2;0), ¥ = (0;2; —1) 1a cap véc-to chi phuong ctia (P).

(A7 = (1;2:0). B 7 =(21;2). (©7 =(0;1;2). D)7 =2
Cdu 34. Trong khong gian Oxyz, cho mat phing (P):  — 2y + z = 5. Diém nao dudi day thuoc
(P).

(A)Q(2; ~1;5). P(0;0; —5). (C)N(~5;00). (D) M(1;1;6).
Cdu 35. Trong khong gian Ozyz, goi H 1 hinh chiéu vuong goc ctia diem A(2; —1; —1) lén mat phang
(P): 16x — 12y — 152 — 4 = 0. Tinh do dai cta doan AH.

(A) AH = 55. AH:%. @AH:;—;. @AH:%.

Cdu 36. Trong khong gian Ozyz, cho mat cau (S) c6 tam I(4;2; —2) va tiép xtic véi mat phang (P)
c6 phuong trinh 12z — 52 — 19 = 0. Tim ban kinh R clia mat cau (S).

(A) R = 39. (B) R = /39. (O R=13. D) R=3.

:l? Cdu 37. Trong khong gian véi hé truc toa do Ozyz, cho hai mat phang (P): 2r —y — 2z — 4 =0 v&

O (Q): 20 —y — 22+ 2 = 0. Tinh khodng céach d gita (P) va (Q).

= (A)d=6. B)d=2. (Cd=4. D)d=3.

7= CdAu 38. Trong khong gian Oxyz, tinh s6 do géc giita mat phang (P): z + 2z — 4 = 0 va mat phang

= (Ozy).

_g- (A) 30°. 90°. (C)60°. (D) 45°.

0. Cdu 39. Trong khong gian Oxyz, goi a la goc gitta mit phang (P): x — 2y — z + 2 = 0 v& mat phang

i Q) 2r—y+2z+1=0. Tim a.

L

= (A)a=60°. B) a = 90°. (C)a = 30°. D) a = 120°.

6 Cdu 40. Trong khong gian véi hé toa do Oxyz, cho mat phang (P): 2z +y + 2z — 1 = 0 v mit cau
(9): (x—m)?+ (y—2)2+ (2 — 3)? = 9. Tim tat ca cac tham s6 thuc m dé (P) cit (S) theo giao tuyén

la mot duong tron.

17 1 17 1
Q@—7<m<5 —7<m<§. @—8<m<1. @—8§m§1.
Cdu 41. Trong khong gian Oxyz, cho mat cau (S): 22+ y? + 22 + 22 — 4y + 62 + m = 0. Tim m dé

(S) cat mat phang (P): 2x —y — 2z + 1 = 0 theo giao tuyén la hinh tron c6 dién tich bing 47.

@ng. (B) m = 10. @m:B. @m:—

Cdu 42. Khong gian Oxyz, hay viét phuong trinh mit cau (S) c¢6 tam I(1;1;1) va cit mat phang
(P) ¢6 phuong trinh 2z + y + 2z + 4 = 0 theo mot duong tron ¢6 ban kinh bang r = 4.
A(S): (=12 +(y— 12+ (2= 1)>=16. (B (S): (¢ =12+ (y—1)2+(z—1)>=0.
©(S): (= 1)+ (y—1)> + (= — 1)> = 5. D)(S): (x—1)2+ (y— 1)> + (= — 1)2 = 25.
2. PHUONG TRINH MAT PHANG



Cdu 43. Trong khong gian véi hé toa do Oxyz, hoi phuong trinh nao sau day 1a phuong trinh mat
cau (S) c6 tam I(2;4;6) va tiép xtc véi truc hoanh.

(A) (@ =2)*+ (y —4)* + (= — 6)* = 40. (2 — 202+ (y — 4) + ( — 6)2 = 52.

Cl@=22+(y— 492+ (2 - 6)* = 20. (D) (x = 2)2+ (y — 4)2 + (= — 6) = 56.
Cdu 44. Trong khong gian Owzyz, cho mat phang (P): 2y + z = 0. Chon ménh dé diang?

(A) (P)]|(0y2). Oz C (P). ©)(P)||Ox. D) (P)||0y.

Cdu 45. Trong khong gian Ozyz, cho mat phang () : m2x — y + (m? — 2) z + 2 = 0 vh mit phing
(B) : 22 + mPy — 22+ 1 = 0 véi m la tham s6 thyc. Tim m dé (a) L (B).

A |m| =1. B |m| = V2. ©lml| = 3. D) Im| =2.
CdAu 46. Trong khong gian v6i hé truc toa do Oxyz, cho ba mat phang (P) : 2 +y+2—1 =0,
(Q):2x+my+22+3=0, (R): —v+ 2y +nz = 0. Tinh tong S = m + 2n, biét ring (P) L (R) va
(P) /1 (Q).

(A)S=1. (B) S =6. (C)S =—6. D) S =0.

Cdu 47. Trong khong gian véi hé toa do Oxyz, cho hai mat phang (P) : 22 — 3y + 2z —4 = 0 v&
(Q): —ma+ (m?> =1y + (3—m?) z+m+1=0. Tim gid tri ctia tham s6 m dé (P) // (Q).

@mzZ. m:2hoacm:—%.
@m:—Q. @m:%hoacm:—%.

CdAu 48. Trong khong gian Ozyz, cho hai diém A (1;2; —3) va B (2;0; —1). Tim tat ca gia tri thuc
ctia tham s6 m dé hai diém A v B nam khéc phia so v6i mat phang (P) : o +2y+mz+1 = 0.
@me 2; 3]. (B)m e (—00;2] N [3; +0).
©m€(2;3). @me(—oo;Q)ﬂ(B;+oo) :

Cdu 49. Trong khong gian Ozyz, cho mat phang (P) : z — 2y + z — 1 = 0 va hai diém A (0; —2;3),
B (2;0;1). Diém M (a;b; ¢) thude (P) sao cho M A + M B nhé nhat. Gia tri a? + b? + ¢ bing

41 9 7
T ® 7 ©Z' D) 3.

Cadu 50. Trong khong gian Oxyz, cho tam giac ABC ¢6 A(—1;3;5), B(—4;3;2) va C (0;2;1). Tim
toa do tam I ciia dudng tron ngoai tiép tam gidac ABC.

5 8 8 588 8 5 8 &8 8 5
wr(-333)  ®1(353) CHEEN) or(552)

Cadu 51. Trong khong gian Oxyz, tim tam dudng tron noi tiép tam gide OAB véi A(0;0; —3),
B (4;0;0).

(A)I(1;0;—1). P (0;1;0). (©)Q(1;0;1). (D) R(0;—1;1).
Bai tap vé nha lan 2

Cdau 1. Trong khong gian Ozyz, cho mit phang (P) : 3z + 2y + 2 = 0. Véc-to ndo dudi day 1a mot
vée-to phéap tuyén cia (P)

(AT = (3:2;2). (B) 7 = (3;0;2). ow 3:2). D)7 = (320

Cdu 2. Trong khong gian Ozyz, cho diem M (m;1;6) va mat phang (P): 2 —2y+2z—5=0. Diém
M thudc mat phang (P) khi gia tri ctia m bang

@mzl. m:—l. @mz& @mzZ.
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Cdu 3. Trong khong gian Ozyz, cho diém A (1;2;1) va mit phang (P) : x4+ 2y — 22 — 1 =0. Goi B
la diém déi xitng véi A qua (P). Tinh do dai doan thang AB.

AB =2. AB:f AB =2 AB =4.
@ 3 3

Cdu 4. Trong khong gian Ozyz, cho mat phang (P): 4z + 3y — 2z +1 = 0 v& diém 1(0; —2;1). Tinh
ban kinh R ctia hinh cau tam [ tiép xtc véi (P).
5 3 7
R =3. R=—. R=—. R=—.
® = ©r=— DR=—

Cdu 5. Trong khong gian v6i hé truc toa do Ozyz, cho hai mat phang (P): x +y —2z+5 = 0 v&
(Q): 2x + 2y — 2z + 3 = 0. Tinh khoang cach d gita (P) va (Q).

2 7 7
@d:%. B d=2. @d:ﬁ. @d:ﬁ.

Cdu 6. Trong khong gian v6i hé truc Ozyz, cho mit phang (P): 2 + 2y — 2z + 1 = 0 vA mit phang
(Q): z —y+22+1=0. Tinh s6 do goc gitta (P) va (Q).

(A) 30°. B) 90°. (C)60°. (D) 45°.
Cdu 7. Trong khong gian véi hé truc toa do Ozyz, cho hai mit phang (P): v+ 2y — 2z +2 = 0 va
(Q): z—my+ (m+1)z+m—2=0, véi m 1a tham s6. Goi S 1a tap hon tat ca cac gia tri ctia m sao
cho géc gitta (P) va (Q) bing 60°. Tinh tong cac phan tit ciia S.

1 1 3
1. ——. —. —.
® ® -] ©! Ok
Cdu 8. Cho mat cau (S): (x+1)2+(y—2)2+ (2 —3)>=25va (P): 2r+y — 22 +m =0, v6i m 1a
tham s6 thyc. Tim cdc gid tri ctia m dé (P) va (S) khong c¢6 diém chung.
@—9<m<21. (B) m < —9 hosic m > 21.
@—9§m§21. @m§—9h030m221.

Cau 9. Trong khong gian Oxyz, cho mat cau (S): 2% + y* + 2% + 22 — 4y — 62 +m — 3 = 0 va mit
phing (P): 2z + 2y + z +5 = 0. Tim tham s6 m dé (P) tiép xic véi (S).

Bm="= Bm== Com== Dim==-

Cdu 10. Trong khong gian Ozyz, cho mat cau (9): 22 + 4? + 22 — 2z — 22 — 7 = 0 v mat phang
(P): 4x + 3y +m = 0. Tim m dé (P) cat (S) theo giao tuyén 1a mot duong tron.

(A) =19 < m < 11. (B)m < —19 hodc m > 11.

@—12<m<4. @m<—12hoécm>4.
Cdu 11. Trong khong gian véi hée toa do Ozyz, cho mat cau (S) co6 tam I(2;1;1) va mit phang
(P): 2x +y+22z+2 = 0. Biét mat phang (P) cat mit cau (S) theo giao tuyén la 1 dudng tron c6 ban
kinh bang 1. Viét phuong trinh ctia mit cau (.5).

A (z+22+ (y+12+(z+1)2 =8 (z+2)%+ (y+1)2+ (2 + 1) = 10.

Cle-2P+@-12+(—-1)7=8 D=2+ -1+ (1) =10,
Cdu 12. Trong khong gian véi hé toa do Ozyz, cho mit phang (P): 2z + 2y — 2 — 7 = 0 va mit cau
(9): 22 + 9%+ 22 — 2v +4y — 62 — 11 = 0. Viét phuong trinh mit phang (Q) song song véi (P) va cit
(S) theo giao tuyén 1a dudng tron c6 chu vi bang 6.

(A)(Q): 2z +2y—z+17=0. B)(Q): 2z +2y—2—T7=0.

C(Q): 2z +2y—2+T7=0. D) (Q): 2z +2y—2z—19 =0.

Cdu 13. Trong khong gian véi hé toa do Oxyz, hoi phuong trinh nao sau day la phuong trinh mat
cau (S) c6 tam I(1;—2;3) va tiép xtc véi truc tung.
2. pHUoNG TRINH MAT PHANG [T



(A)(w =12+ (y +2)* + (2 — 3)* = 10. B (e— 12+ (y+ 22+ (= —3)2 = 16.
Cl@=12+(y+2?+(z—3)* =8, D) (@ —1)°+(y+2?+(z—3)* =9,

Cdu 14. Trong khong gian Oxyz, cho diém M (1;0; 1) v& hai mat phang (P), (Q) 1an lugt c6 phuong
trinh (P): 2 +y—22+1=0, (Q): 20 + 2y — 4z — 1 = 0. Tim khéng dinh ding.

(A)(P) /1 (Q) va (P) di qua M. (P) J/ (Q) va (P) khong di qua M.
@ (P) L (Q) va (P) di qua M. @ (P) L (Q) va (P) khong di qua M.

Cdu 15. Trong khong gian véi he toa do Oxyz, cho hai mat phang (P): 5z +my +2 —5 = 0 va
(Q): nx — 3y — 22+ 7 = 0. Tim tham s6 m, n dé (P) / (Q).

@m:gvan:—lo. B)m=—15van=10.
@m:—5van:3. @m:5van:—3.

Cdu 16. Trong khong gian v6i hé toa do Oxyz, cho hai mit phang (P): x + 2y — 22 —3 = 0 v&
(Q): (m+1)x — (m —5)y —4mz + 1+ m = 0. Tim tham s6 m dé (P) // (Q).

@mzl. m:—l. @mz%. @m:—g.

CdAu 17. Trong khong gian Oxyz, cho hai diém A(1;2;3) va B(1;1; —1). Tim tat ca cac gia tri thuc
ctia tham s6 m dé hai diém A v B nim ciing phia so v6i mat phéng (P): 5z +my+ 2z —5 = 0.

@m<—ghoécm>1. m>1.
©m<—; @—;<m<1.

Cdu 18. Biét ring biéu thic P = /22 +y2 — 2z + 6y + 19 + /22 + y2 — 4o + 8y + 45 dat gia tri
nhé nhét tai x = zg,y = yo. Tong 16z + 8y, bang

(A) —5. ~1. (©)2. D) -2.

N . 4
Cadu 19. Trong khong gian Ozxyz, tim tam dudng tron noi tiep AOAB véi A(2;2; 1), B(—;; 3 2)
(A)1(0;1;1). P(0;1:0). (©)Q(1:0;1). (D) R(0;—1;1).

Cadu 20. Trong khong gian Ozyz, cho A(1;2; —1), B(2;3;4),C(3;5; —2) Tim toa do tam I dudng tron
ngoai tiep AABC.

@1(2;4;1). I(g’;;—zo). @1(—%7;15;2). @1(2;;;3).

11. Viét phuong trinh mit phang (can tim 1 diém di qua + VTPT)
Qua A(zo; Yo; 20)

VTPT : 7 = (a;b;¢)
Cdu 21. Phuong trinh mat phang (P) di qua diém A(1;0; —2) va c6 VIPT 7 = (1;-1;2) 1a

Loai 1: Mat phang (P): { = (P): a(z —x0) +b(y —yo) +c(z — 2) = 0.

@(P):x—y+22—|—3:0. B)(P):z+y+2z+3=0.
@(P):x—y—22+3:0. @(P):x—erQz—?):O.

CAu 22. Phuong trinh mat phang di qua diém A(1; —1;2) va ¢c6 VIPT 7 = (4;1; —6) la
(A)dz +2y —62+5=0. B)224+y—32+5=0.
©2x+y—32+2:0. @2x+y—3z—5:0.

Cdu 23. Phuong trinh mat phang di qua diém M (3;9; —1) va vuong goc véi truc Oz 1a
(A)z—3=0. Bly+2z—8=0. Cla+y+z=1L D)z+3=0.

B CHUONG 3. HINH HOC KHONG GIAN OXYZ



Cdu 24. Phuong trinh mat phang di qua diém A(—1;3; —5) va vuong goc véi truc Oz 1a

Az+2y+2=0.  Blz+1=0. Cz+5=0. D)y—3=0.
Cdu 25. Cho A(0;1;1) va B(1;2;3). Viét phuong trinh mat phang (P) di qua A va vudng goc véi
dudng thang AB.
(A)(P):z+y+22—3=0. B)(P):x+y+2:—6=0.
@(P):x+3y+4z—7:0. @(P):x+3y+4z—26:0.

Cdu 26. Cho hai diem A(5; —4;2) va B(1;2;4). Mat phang qua A va vuong goc v6i dudng thang AB
¢6 phuong trinh la

(A)22 —3y— 2+8=0. (B)3z—y—+32—13=0.
(C)2z—3y—2—20=0. D)3z —y+32—25=0.
Cdu 27. Cho A(—1;1;1), B(2;1;0),C(1; —1;2). Mat phang qua A va vuong goc véi BC c6 phuong
trinh 1a
(A)3z+2z—1=0. Bla+2y—2:—1=0.
Cla+2y—2:41=0. D)3z +22+1=0.

Cdu 28. Cho A(2;—1;1), B(1;0;3), C(0; —2; —1).Viét phuong trinh mit phang (P) qua trong tam G
) ctia AABC va vuong goc v6i BC.

:g) @(P):x—y—kz—l—Z:(). B)(P):z+2y+42+2=0.
c @(P):x—y—z+2:0. @(P):x+2y+4z—3=0.
=)
L= Loai 2: Viét phuong trinh mat phang (P) qua A(zo;yo; 20) va (P) // (Q): ax +by +cz+d = 0.
= ) a2 Qua A (203 yo; 20)
Phuong phap: Mit phang (P): S ) N N

O- Véc-to phap tuyén cta mat phang (P) la: np = ng = (a;b;¢)
L
o- ey =@
»
L
-
3 Pl
o © ‘

Pl

P

Cdu 29. Viét phuong trinh mat phang (P) qua A(0;1;3) va (P) // (Q): 2z — 32+ 1= 0.

(A)(P): 22 —32+9=0. (B) (P): 22 —32—9=0.
(C)(P): 22 —32+3=0. (D) (P): 22— 32—3=0.

Cdu 30. Phuong trinh mat phang (P) qua A(2;—1;2) va (P) // (Q): 2z —y+32+2=01la
(A)2z —y+32—-9=0. (B) 2z —y+32+11=0.
©2x—y—3z+11:0. @23:—3/—1—32—11:0.

Cdu 31. Viét phuong trinh mat phang (P) qua A(1;3;-2) va (P) [/ (Q): 22 —y + 32 +4 = 0.
(A)(P): 22 —y+32+7=0. (P) 20 +y—32+7=0.

(C)(P): 25 +y+32+7=0. (D) (P): 22 —y+32=T7=0.

Cdu 32. Viét phuong trinh mat phéng (P) qua A(1; —3;4) va (P) // (Q): 6x —5y+2 —7=0.
(A)6z — 5y + 2+ 25 = 0. (B) 6z —By+2—17=0.
(C)6z—5y+2—25=0. (D) 6z — 5y + 2+ 17 =0.

2. PHUONG TRINH MAT PHANG



Cdu 33. Viét phuong trinh mat phang (P) qua A(3;2;3) va (P) J/ (Ozy).

(A)(P):z—3=0. (B)(P):z—3=0. (C)(P):y—2=0. ([D)(P):z+y=5.

Cdu 34. Viét phuong trinh mat phang (P) qua A(2; —4;5) va (P) J/ (Ozz).
(Az+2y+32=0. (B)22—5=0. (©z-5=0. Dy+4=0.

Loai 3: Viét phuong trinh mat phéng trung truc (P) ctia doan thang AB qua v6i A, B da cho trude. ¢

Qua I (IA +$B; Ya —I—?JB; zZA + ZB> s trung ¢
2 2 2
Véc-to phap tuyén ctia mat phang (P) 1a: 7, =

Phuong phap: Tim I 1a trung diém ctia AB . Khi d6: (P):

A
T M
P |

A Luu y: Mat phdng trung truc (P) ciia dogn AB la mdt phdng vuong goc tai trung diém cia AB.

Cdu 35. Viét phuong trinh mat phang trung tric (P) ctia doan AB vé6i A(2;0;1), B(0; —2;3).
(A(P):z—y—2+2=0. B)(P):x+y—z+2=0.
@(P):x—l—y—i—z—Q:O. @(P):x—l—y—z—QzO.

CdAu 36. Viét phuong trinh mit phang trung trie ctia doan AB véi A(3;1;2), B(1;5;4).
@az—Qy—z—i—?:(). .r+y—|—z—8:0. @x—{—y—z—Q:O. @2x+y—z—3:0.

Cdu 37. Viét phuong trinh mét phang trung truc ctia doan AB vé6i A(2; —3; —1), B(4; —1;2).
(A)2z+2y+32+1=0. (B) 8z — 8y — 122 + 15 = 0.
Clz+y—2z=0. (D) 4z + 4y + 62 — 7= 0.

Cdu 38. Viét phuong trinh mat phang trung truc ciia doan AB véi A(2;0;1), B(0; —2;3).
@:v+y—z—|—2:0. a:+y—z—2:0. ©x+y+z—|—2:0. @x+y+z—2:0.

Cdu 39. Viét phuong trinh mit phang trung trie ciia doan AB véi A(1;2;3), B(3;2;1).

@y—z:Q. y—z:O. @x—z:o. @x—y:().
CdAu 40. Viét phuong trinh mit phang trung trie ciia doan AB véi A(1; —2;3), B(—3;2;1).

@2x—2y+z:0. 2x—2y—|—z+1:0.

(C)20+2y+2:+1=0, D)2z +y—2-1=0.

12. Viét phuong trinh mit phing di qua mét diém va cé cip véc-td chi phuong

Qua M(%;yo;zo)
R _, -1 (Dang1).
VIPT: i =|a, 0|

Cdu 41. Viét phuong trinh mit phang (P) di qua M (1;2; —3) va c6 cap véc-to chi phuong 1a @ =
(2;1;2) va b = (3;2; —1).
(A)(P): 52 — 8y — 2+ 8 =0. (B)(P): 5z —8y—2—8=0.
(C)(P): 5z +8y —z+8=0. (D) (P): 52+ 8y —z—8=0.
CdAu 42. Viét phuong trinh mat phang (P) di qua M(0;2;3) va c6 cap véc-to chi phuong 1a @ =
(1;2;3) va b = (3;2;—1).
B CHUONG 3. HINH HOC KHONG GIAN OXYZ

4 Phuong phap:(P): {



(A)(P): 4z — By +22+4=0. (B) (P): 4z — 5y +2z —4 =0.
(C)(P): 4z + 5y + 22 — 16 = 0. (D) (P): 4z + 5y + 22 + 16 = 0.

Cdu 43. Viét phuong trinh mit phang di qua ba diém A(1;0;2), B(1;1;1), C(2;3;0).

@x+y—z+1:0. x—y—z+1:0. ©x+y+z—3:0. @x+y—2z—3:0.
Cdu 44. Viét phuong trinh mit phang di qua ba diém M (3; —1;2), N(4; —1; 1), P(2;0;2).

?

(A)3z+3y—2+8=0. (B)3x—2y+2—8=0.
(C)3x+3y+2z-8=0. D)3z +3y—2z—8=0.

Cdu 45. Phuong trinh mat phang (P) di qua diem M (2; —2;3) va chita truc Oz c¢6 dang

(A)3y+2:—1=0. (B)3y—2z=0. (C)3y+2z=0. D)3y —22—1=0.

CdAu 46. Phuong trinh mat phéng (P) di qua diém M(2;2; —3) va chita truc Ox c6 dang

(A)3z—2z=0. (B) 3z + 22 = 0. (C3z+2:42=0. (D)3z—2:4+2=0.

Cdu 47. Viét phuong trinh mat phang (P) di qua hai diém A(1;0;1) va B(—1;2;2), dong thoi song
song vdi truc Oz.

(AP iaz+y—z=0. B)(P):2y—z+1=0.

“:IEJ (C)(P):y—2:42=0. D) (P): 2422 —3=0.

o)) Cdu 48. Viét phuong trinh miat phang (P) chita duong thang AB véi A(—1;0;0) va B(0;0;1), dong
- thoi song song véi truc tung.

=)
T @(P):x—z—I—l:O. (B)(P):z—y—22=0.
= @(P):x—22+1:0. @(P):x—2y—|—2:0.
O Cau 49. Cho A(1;1;0), B(0;2;1), C(1;0;2), D(1;1;1). Viét phuong trinh mit phing (P) di qua A,
E B va (P) song song v6i dudng thing C'D.
» (P):x+y+2—3=0. B)(P): 20 —y+2—2=0.
£ @(P):Qx—l—y—l—z—ﬁiz(). @(P):x—i—y—Q:O.
6 Cdu 50. Cho A(—1;1;-2), B(1;2;—1), C(1;1;2), D(—1;—1;2). Viét phuong trinh mat phang (P)
chita dudng thing AB va song song véi duong thang C'D.
@(P):z—y—z:O. B)(P):x—y—2+2=0.
(C)(P): 2z +y+2+3=0. D) (P):a—2y—2z—1=0.

13. Viét phuong trinh mat phing (P) qua diém A, 5 va vudng géc véi mat phing (Q).
{3 Phuong phéap:Tim AB va VTPT ciia (Q) la 7). Khi d6:
Qua A hoic B
VIPT : 7 (p) = [AB, % (g
Cdu 51. Viét phuong trinh mat phang (P) di qua hai diém A(1;2; —2), B(2; —1;4) va vuong goc véi
mat phang (Q): z — 2y — 2z + 1 = 0.
(A)(P): 152+ Ty + 2 — 27 = 0. (B) (P): 152 + Ty + 2 + 27 = 0.
(C)(P): 152 — Ty + 2 — 27 = 0. (D) (P): 152 — Ty + 2 + 27 = 0.
Cdu 52. Viét phuong trinh mit phang (P) di qua hai diém A(—1;2;3), B(1;4;2) va vuong goc véi
miat phang (Q): x —y + 2z +1=0.
(A)(P): 3z —y —2z+11 = 0. (B) (P): b — 3y — 42 4+ 23 = 0.
(C)(P): 3z +5y+2—10=0. (D) (P): 3z — 5y — 4z + 25 = 0.
2. PHUONG TRINH MAT PHANG

] (Dang 1).



CAu 53. Cho (P): 2x +y—22+1=0, A(1;-2;3) va B(3;2; —1). Viét phuong trinh mat phang (Q)
qua A, B va vuong goc véi (P)

(A)(Q): 2z +2y+32—7=0. B)(Q): 22 —2y+32—T7=0.

(C(Q): 20 +2y+32—-9=0. D) (Q): z+2y+32—T7=0.
Cdu 54. Trong khong gian Ozyz, viét phuong trinh mat phang (P) chita truc Ox va vuong géc véi
mit phang (Q): 2 — 2y — 2 +7=0.

@(P):y—i—Qz:O. (B)(P):y—22=0.

@(P):x—Qy—z:O. @(P):y—zzo.
14. Viét phuong trinh mit phang (P) qua ) va vudng goc vii hai mit phang (o), (3).
{? Phuong phap:Tim VTPT cla (a) va (8) 1a 7 (o) va 7 (5). Khi dé:
(P). {Qua M (20; Yo; z0)

VIPT : 7 p) = [ (), T (s)]

Cau 55. Cho cdc mat phang (P1): z +2y+32+4=0va (P): 3z + 2y — 2 + 1 = 0. Viét phuong
trinh mat phang (P) di qua diém A(1;1;1), vuong géc hai mat phang (P) va (P,).

(A)(P): 4 — 5y + 22 — 1 =0, (B) (P): 42+ 5y — 22— 1=0.

(C)(P): 42— 5y — 22+ 1=0. (D) (P): 4z + 5y + 22 +1=0.
Cdu 56. Cho cac mat phang (P): 22 +y—32z—4=0va (P): v +y — 2 — 1 = 0. Viét phuong trinh
mit phang (P) di qua diém M (1; —5;3), vuong géc hai mat phang (Py) va (P,).

@(P):2x+y—|—z:0. B)(P): 20 +y+2—1=0.

(C)(P): 2z —y+2+10=0. (D) (P): 22 —y+ 2 — 10 =0.
Cdu 57. Cho cac mat phang (a): x —y+3 = 0va (8): 2y — z+ 1 = 0. Viét phuong trinh mit phang
(P) di qua diém A(1;0;0), vuong géc hai mat phang (o) va (5).

@(P):x—l—y—l—?z—lzo. B)(P):z+2y—2—1=0.

C(P):z—2y+2—1=0. D) (P):z4+y—2:—1=0,

CdAu 58. Cho cac mit phang (P): x —y+2—7=0va (Q): 3:13+ 2y — 122 +5 = 0. Viét phuong trinh
mit phang (R) di qua diém O, vuong goc hai mit phang (P) va (Q).

@(R):x+2y+32=0. (B) (R): x4+ 3y + 2z =0.
@(R):Qm—i—?)y—i—z:o. (D) (R): 3z +2y+2=0.

(Dang 1).

15. Viét phuong trinh mat phing doan chén.

4 Phuong phap:Néu mit phéng (P) cit ba truc toa do lan lugt tai cac diém A(a;0;0), B(0;b;0),
C(0;0;¢) v6i abe # 0 thi (P): A AR A goi la phuong trinh doan chan.
a c

b
abc
®@ Voape = o
®@ M la tryc tam AABC & OM 1 (ABC).
1 1 1 1
©® + + =

0OA2  OB? 0OC* OM?*

Cdu 59. Viét phuong trinh mit phang di qua ba diém A(1;0;0), B(0; —2;0), C(0;0;3).
B CHUONG 3. HINH HOC KHONG GIAN OXYZ



(A) 2z — 3y + 62— 6 =0. (B) 32 — 6y — 22 + 6 = 0.

(C)6x—3y+22—6=0. (D) 2z + 6y — 32 — 6 = 0.

Cdu 60. Viét phuong trinh mit phang di qua ba diém A(2;0;0), B(0; —3;0), C(0;0;5).
(A) 15z — 10y + 62 = 0. (B) 152 — 10y + 62 — 30 = 0.
©2x—3y+5z:1. @2x—3y+5z=0.

Cdu 61. Cho diém M (1;2;3). Goi A, B, C lan lugt 1a hinh chiéu ctia M trén cac truc Oz, Oy, Oz.
Viét phuong trinh mat phang (ABC).

(A)3z+2y+2—6=0. (B)22+y+32—6=0.
(C)6x+3y +22—6=0. D)z +2y+32—6=0.

Cdu 62. Cho diém M(—3;2;4). Goi A, B, C lan lugt 1a hinh chiéu ctia M trén cac truc Oz, Oy, Oz.
Viét phuong trinh mat phang (ABC).

(A)dz — 6y — 32+ 12 = 0. (B) 3z — 6y — 4z + 12 = 0.
(Cldz— 6y — 32— 12 =0. (D) 6z — 4y — 32 — 12 = 0.

A Luu g: Néu M la true tam tam gige ABC thy OM L (ABC) véi A € Ox, B € Oy, C € Oz.
That vay, vi M la truc tam ciua tam giagc ABC nén P
CH 1 AB va BK 1 AC.

Tu ¢6 ABLCH#ABL(COH)
“NAB 1 0C '

Suy ra AB 1. OM.

AC | BK
Tuong tu { = AC 1 (BOK).

AC 1L OB

Suy ra AC 1L OM, két hop véi AB L OM ta dugc
OM 1 (ABC).

Cdu 63. Cho diém M (1;2;5). Miat phang (P) di qua diém M va cit truc toa do Oz, Oy, Oz tai A,
B, C sao cho M la truc tam tam gidc ABC. Khi d6 phuong trinh mat phéng (P) 1a

(A) 2z + 5y + 10z = 0. (B) 7+ 5y + 10z — 10 = 0.
(Clz+2y+52—30=0. Dz+y+z-8=0.
Cdu 64. Mat phang (P) di qua diém M(3;2;1) va cat truc toa do Ox, Oy, Oz tai A, B, C sao cho
M la truc tam tam giac ABC' c¢6 phuong trinh la
(A)(P): 3z +2y+2—14=0. B (P):ax+y+z-6=0.
(C)(P): 2z + 2y + 62 — 6 = 0. (D) (P): 2z + 3y + 62 = 0.
Cdu 65. Mat phang (P) di qua diém G(2;—1;3) va cit truc toa do tai A, B, C (khac gdc toa do)
sao cho G la trong tam tam giac ABC' ¢6 phuong trinh 1a
(A)(P): 32 — 6y + 2z — 18 = 0. (B)(P): 22 4+y—32—14=0.
C)(P):z+y+2=0. (D) (P): 32 + 6y — 2z — 6 = 0.
Cdu 66. Mat phang (P) di qua diém G(—1; —3;2) va cit truc toa do tai A, B, C' (khac gbc toa do)
sao cho G la trong tam tam giac ABC c¢6 phuong trinh la
(A (P):a+y—2z—5=0. B)(P): 22 —3y—z—1=0.
(C)(P):z+3y—22+1=0. (D) (P): 62+ 2y — 32+ 18 = 0.

Cdu 67. Mat phang di qua diem M (1;2;3) va cit truc toa do tai A, B, C (khac gbc toa do) sao cho
M 1a trong tam tam gidc ABC' c6 phuong trinh 1a ax + by + cz — 18 = 0. Gi4 tri clia abc bang
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(A) —36. (B) 36. (©) 7. (D) -72.

CdAu 68. Mat phang di qua diém G(—1;3;2) va cit truc toa do tai A, B, C' (khac gdc toa do) sao
cho M la trong tam tam gidc ABC c¢6 phuong trinh la ax + by + cz — 18 = 0. Gid tri cia a + b + ¢
bang

(A)1. 1. (©)2. D) -2.

Cdau 69. Trong khong gian v6i hé toa do Oxyz, viét phuong trinh mit phang (P) di qua diém A(1;1;1)
va B(0;2;2) dong thai cit cac tia Oz, Oy lan lugt tai hai diém M, N (khong tring véi goc toa do)
sao cho OM = 20N.

(A)(P): 22 +3y—z—4=0. B)(P):z+2y—2—2=0.

C)(P): 2z +y+2—4=0. (D) (P): 3z +y+22—6=0.
Cdu 70. Trong khong gian v6i hé toa do Oxyz, mat phang (P) di qua diem M(1;3; —2) dong thoi
cat cac tia Oz, Oy, Oz lan lugt tai A, B, C' (khong trung véi goc toa do) sao cho 40A = 20B = OC
¢6 phuong trinh 1a

(A)2z—y—2z—1=0. B)z+2y+4z+1=0.
©4x+2y+z—8:0. @4x+2y+z—|—1=0.

Cdu 71. Cho hai diem C(0;0;3) va M(—1;3;2). Mat phang (P) qua C, M dong thdi chan trén tia
Oz, Oy cac doan thing bang nhau. Phuong trinh (P) 1a
@x+y+22—1:0. m+y+2z—6:O. ©x+y+z—6:0. @x+y+z—3=0.

A Luu y: Thé tich khoi & dién cé ba cap canh doi mot vuong goc vdi nhau la

OA-OB-0OC abc
Voasc = 5 =5

vdi A(a;0;0), B(0;b;0), C(0;0;c¢).

Cdu 72. Viét phuong trinh mit phang (P) di qua M(1;2;3) va cit ba tia Ox, Oy, Oz lan lugt tai A,
B, C sao cho thé tich t& dien OABC nhé nhét.

(A)6z + 3y + 22+ 18 = 0. (B) 62 + 3y + 32 — 21 = 0.

(C)6z+3y+32+21=0. (D)6 + 3y + 22 — 18 = 0.
Cdu 73. Viét phuong trinh mit phang (P) di qua M(2;1;1) va cit ba tia Ox, Oy, Oz lan lugt tai A,
B, C sao cho thé tich t& dien OABC nho nhat.

@(P):2x+y+z— = 0. (B)(P):z+2y+22—6=0.

@(P):x+2y+z—1:0. @(P):2x+y—22—1:0.
Cdu 74. Viét phuong trinh mit phang (P) di qua M(2;1;2) va cit ba tia Ox, Oy, Oz lan lugt tai A,
B, C sao cho thé tich t& dien OABC nho nhat.

(A)(P): 2z —y+22—3=0. (B)(P): 4z —y—2—6=0.

(C)(P): 20+ y+22—6=0. D) (P):zx+2y+2—6=0.

Cdu 75. Viét phuong trinh mit phang (P) di qua M(1;1;4) va cit ba tia Ox, Oy, Oz lan lugt tai A,
B, C sao cho thé tich tt dien OABC nho nhat. Thé tich nhé nhat dé la

(A)72. 108. (©)18. (D) 36.
Cdu 76. Mat phang (P) di qua M (1;2;3) va cat ba tia Oz, Oy, Oz lan lugt tai A, B, C sao cho
1 1

T = dat gia tri nho nhat c6 dang  + my +nz +p=0. Tim m +n + p.

oa Top T oce

(A)19. B)6. (©)-9. (D) —5.
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16. Mot s6 bai toan viét phuong trinh mat phing lién quan dén khodng cdch cd ban

Y tudng 1: Tim true tiép duge VIPT 7(py = (a;b; ) dua vio méi lien hé song song, vuong goc. Khi
do, ta chi can tim d trong phuong trinh (P): ax + by + cz + d = 0 dya vao cong thiic tinh khoang
cach.
Y tudng 2: Néu khong c6 VTPT truc tiép thi ta can goi 7 (py = (a;b;c) voi a? + b2 4 ¢ # 0.
Duta vio khoang cach dé thanh lap mot phuong trinh hosic hé phuong trinh dé tim méi lien he giita
a,b,c. Sau do6 chon a, b hoac c.
Mot sb bai toan thudng gip
Bai toan 1. Viét phuong trinh mit phang (P) / (Q): ax +by+cz+d = 0 va cach diém M (xo; yo; 20)
mot khoang k cho trude.
Phuong phap:
VI(P)(Q):ax+by+cz+d=0= (P):ar+by+cz+d =0.
. St dung cong thitc khoang cach: djpy =k = d'.
Bai toan 2. Viét phuong trinh mat phang (P) / (Q): ax + by + cz + d = 0 va (P) cach (Q) mot
khoang k cho truée.
Phuong phap:
VI (P) ] (Q):ax+by+cz+d=0= (P):ar+by+cz+d =0.
. Chon mot diem M (zo; yo; 20) € (Q) va st dung cong thiic: digy,py) = dpaypy = k = d'.
Bai toan 3. Viét phuong trinh mit phang (P) vuong goc véi hai mit phang (), (3), dong thai (P)
cach diém M (xg; yo; 20) mot khoang k cho trudc.
Phuong phap:
. Tim ﬁ(a), 71)(,3). Tuw do suy ra ﬁ(p) = [ﬁ(a), 7—1)(5)} = (a; b; C).
« Khi d6 phuong trinh (P) ¢6 dang (P): ax + by + ¢z +d = 0, (can tim d).
. Vi d[M7(P)] =k=d.
Bai toan 4. Viét phuong trinh mat phang (P) tiép xtc v6i mat cau (S) tai M (zo;yo; 20). (Trong
truong hop nay, (P) dude goi 1a mit phang tiép dién).
Phuong phap:

S A S g Ls ) o ox s {- Qua M (xo; yo; 20)

Tim tam I va ban kinh R ctia mét cau. Khi d6 (P): R — (dang 1)
VTPT 7 (p) = IM.

Bai toan 5. Viét phuong trinh mat phang (P) // (Q): ax + by + cz +d = 0 va (P) tiép xtc véi mat
cau (S) cho trudc.
Phuong phap:
VI(P) ) (Q):ax+by+cz+d=0= (P):ax+by+cz+d =0.
« Tim tam 7 va ban kinh R ctia mat cau.
. Vi (P) tiép xtc (S) nén ¢6 djypy) = R=d.
CdAu 77. Viét phuong trinh mat phing (P), biét (P) // (Q): v + 2y — 2z + 1 = 0 va (P) cach diém
M(1; —2;1) mot khoéng bang 3.

(P):x+2y—22—4=0 (P):
@[(P):x+2y—2z+14=0' [(P);x+2y—2z+11:0'
@[(P):x+2y—22—4:0 ® (P):2+2y+2:—2=0

P)iz+4+2y—22-2=0

(P):z+2y+22+14=0 (P):z+2y—22+11=0

Cdu 78. Cho diém M (1;0;3) va mit phang (P): z + 2y + z — 10 = 0. Viét phuong trinh mit phang
(Q) song song véi (P) va (Q) cach M mot khoang bing /6.

@ [(Q):x—f—?y—i—z—i—Q:O

(Q):z+2y+2+10=0.
@ (Q):x+2y+2—-2=0
(Q):x+2y+2z+10=0
Cau 79. Viét phuong trinh (P) théa man (P) / (Q): 2z — 3y — 62 — 35 = 0,djo,(py = 5.
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(Q):zx+2y+2—10=0

@(Q):x+2y—|—z+2:().



(P): 22— 3y — 62 +35=0
@ (P): 20 —3y—62—35=0 (P)32ﬂ7—3y—62+35:0.
® (P): 22 — 3y + 62 +35=0
(P): 20 —3y+62—-35=0

Cau 80. Viét phuong trinh (P) thoa (P) // (Q): x+2y—2z+14 = 0, dprpy = 5, v6i M(1;—2;1).

(C)(P): 22— 3y — 62 — 35 = 0.

(A(Q):z+2y—2z+4=0. B)(Q): x+2y—22+14=0.
C(@Q):x+2y—2:-2=0. D) (Q):z+2y—2z—4=0.
Cdu 81. Viét phuong trinh méat phang (P), biét (P) // (Q): x —2y—2z—3 = 0 va dip),@) = 3-

(B)(P): 2 —2y—2246=0.
® [(P):x—Zy—22+6:O

(P):x—2y—22—3=0
@[(P):x—Qy—Qz—H:U

P):z—2y—2:—12=0. .
Cp)iw—2y—2 (P):a—2y—2:—12=0

Cdu 82. Cho mat phang (P): x —y — 2 — 1 = 0. Hay viét phuong trinh mat phang (Q) song song

11/3
a

(P) va cach (P) mot khoang

B)(Q):z—y—2+10=0.
(Q):x—y—2—-10=0
© [(Q):az—y—z—l—lZZO'

Cdu 83. Cho mit phang (P): z — 2y — 2z — 3 = 0. Hay viét phuong trinh mat phang (Q) song song
(P) va cach (Q) mot khoang 3.

(Q):z—2y—22+6=0

) rr—2y—2 6 =0.

®[<Q)il’—2y—22—12:0 B)(Q):z—2y—22+
(Q):z—2y—2:—6=0
Lr—2y—2:—12=0.

C(Q): x—2y—22 @[(Q) L
Cdu 84. Viét phuong trinh mat phang (P), biét (P) // (Q): x—2y—22—12 = 0 va dyp) g = 3.

(A)(P): z =2y —2246=0. B)(P):x—2y—22—12=0.

(

©[(P)‘37—2y—22—21:0' (D) (P):x —2y—22+12=0.

(Q):z—y—2+10=0
®[(Q):x—y—z—12:0'

@(Q):x—y—z—leO.

Cadu 85. Viét phuong trinh mat (P) vuong goc véi (o) :x+y+2—-3=0,(8):z—y+2z—-1=0va
dong thai (P) cach goc toa do O mot khoang bing v/2.

(A)(P):z—2+2=0. (B)(P):a—24+3=0. (C)(P):z—y+3=0. (D)(P):y—2+2=0.
Cadu 86. Viét phuong trinh mit (P) vuong goc véi (o) :x —2y —32+2=0,(8):x+y—22=0va
dong thai (P) cach M (0;1;0) mot khoéng bang /59.

(P):7Tx —y+32—60=0
. P): 7z —y+ 32+ 60 =0.
@ (P): 7o —y+32+58=0 ® (P): o -y +32
@ (P): Tx —y+32+60=0
(P): Tx —y+32—58=0
Cdu 87. Viét phuong trinh mat (P) vuong goc véi (o) : x+y+2—1=0,(8) : y—2z+2 =0 va dong
thoi (P) cach A(1;1;2) mot khoang bang 4.
(A)(P): 2z +y+2+1+4/3=0. (P): 22 —y—2+1+4v6=0.
C©(P): 22 —y—2+1+4V6=0. @P 2 —y—z+1+£4y/3=0.
B CHUONG 3. HINH HOC KHONG GIAN OXYZ

(C)(P): Tz — y + 32— 58 =0.



Cdu 88. Viét phuong trinh mit (P) vuong goc véi (o) :x+2y—z2=1,(8) o +y—2—-1=0va
dong thai (P) cach M(—1;1; —2) mot khoang bing v/2.
(P):x4+24+5=0
P):x+2—-5=0. .
(A)(P): z+2 [(P) A
(P):x+2—-5=0
P): —1=0. .
©( Jio e @[(P) r+2z—1=0
CdAu 89. Cho mit cau (S): (x —1)2+ (y +1)2 + (2 — 3)2 = 9 va diém M(2;1;1) thudc mat cau. Lap
phuong trinh mat phéng (P) tiép xtc véi mit cau () tai M.

@(P):x+2y+z—520. B)(P):z+2y—22—2=0.

@(P):x+2y—22—8:0. @(P):x+2y+22—6=0.
Cdu 90. Viét phuong trinh mat phang (P) tiép xic véi (S): a2 +y? + 22 — 62 — 2y + 42+ 5 = 0 tai
diém M (4;3;0).

@(P):x+2y+2z—1020. (B)(P):z+2y—22—8=0.

(C)(P): 2 +2y+22+10=0. (D) (P):z+2y—22+8=0.
Cdu 91. Trong khong gian Ozyz, cho mat cau (S): 22 +y? +22 — 2z — 4y — 62— 11 = 0 va mat phang
(P): 2z + 2y — 2 — 18 = 0. Tim phuong trinh mat phang (Q) song song v6i mat phang (P) dong thai
(Q) tiép xtc v6i mit cau (S).

(A)(Q): 2042y — 2+22 =0, (B)(Q): 2242y — 2 — 28 = 0.
@(Q):2x+2y—z—18:(). @(Q):2x+2y—z+12:().
Cau 92. Cho (S): (z —1)2+ (y — 2)* + (2 — 3)? = 16 vA mat phang (P): 4z + 3y — 122 — 26 = 0.
Tim (Q) // (P), dong thai (Q) tiép xtc véi (9).
(A)dz + 3y — 122 + 78 = 0. (B) 4o + 3y — 122 — 26 = 0.
(Clda +3y — 122 — T8 = 0. (D) 4z + 3y — 122 + 26 = 0.
Cau 93. Cho (9): (x — 1)%+ (y — 2)2 + (2 — 3)? = 25 vA mat phang (P): 2z + 2y — z — 18 = 0. Tim
(Q) /| (P), dong thoi (Q) tiép xtic véi (S).

(A)2z — 2y —z— 18 =0. (B) 2242y —z— 18 =0.
(C2z+2y—2z+12=0. D)2z —2y—2+12=0.
CAu 94. Cho hai mat phang (a): 3z —y +42+2 = 0va (3): 3z —y + 4z + 8 = 0. Phuong trinh mit
phing (P) song song v& cach déu hai mat phiang (o) va (8) la

(A)(P): 32 —y+ 42+ 10 = 0. (B) (P): 3z —y+42+5=0.
(C)(P): 3z —y+42—10=0. (D) (P): 3z —y+42—5=0.
Cdu 95. Viét phuong trinh mat phang (P), biét (P) song song véi mat (Q): 2 +2y — z+17 =0 va
cat mat cau (9): (z — 1)* + (y + 2)* + (z — 3)? = 25 theo giao tuyén ctia mot dudng tron c6 chu vi
bing 6.
(A)(P): 2z +2y—2—T7=0. (B)(P): 2242y +2—T7=0.
(C)(P): 2z +2y— 2+ 17=0. (D) (P): 22+ 2y + 2+ 177 = 0.
Cdu 96. Viét phuong trinh mat phing (P) di qua hai diém O(0;0;0), A(1;2;0), dong thsi khoang
cach tit B(0;4;0) dén (P) bang khoang cach tut C'(0;0;3) dén (P).
6z + 3y —4z=0 6r —3y —4z =0
. 6x — 3y — 4z = 0. 6z — 3y + 4z = 0. .
@ 62 — 3y + 42 =0 R Clbr -3y + 4z © 62 — 3y + 42 =0
Cau 97. Cho hai diém A, B nam trén mit cau (S): (v —4)? + (y +2)%+ (2 +2)? = 9. Biét ring AB
song song vdi OI, trong d6 O la gbc toa do va I 1a tam mit cau (S). Viét phuong trinh mit phang
trung truc ciia doan thang AB.
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(A)(P): 22 —y—2—12=0. B)(P): 2z +y+z2—4=0.
@(P):Qm—y—z—620. @(P):2x+y+z—|—4:0.
17. Viét phueng trinh mit phang (P) di qua M va qua giao tuyén ctia hai mit phang (o),
(8)
4 Phuong phap:Phuong trinh chitm mit phing — m - () +n - (8) = 0 — thu gon va chon m = n.
Bai toan: Viét phuong trinh mit phing (P) di qua M va giao tuyén clia d cia hai mit phang:
(@): a1+ by +c1z2=0va (0): asx + boy + o2 =0
Khi d6 moi mit phing chita d déu c6 dang

(P): m(a1z + by + c12) + n(agr + byy + c22) =0 (m* +n* #0).

Vi M € (P) = mdi lien hé gitta m va n. Tt d6 chon m tim n sé tim duge (P).

Cdu 1. Trong khong gian v6i he truc Oxyz, cho diém M (2;0;1) va hai mat phang (o) va (8) ¢6
phuong trinh (a): v +2y+2—4=0, (8): 22 +y + z — 4 = 0. Hay viét phuong trinh mit phang (P)
di qua M va di qua giao tuyén ctia hai mat phang (o) va (B).

Cdu 2. Viét phuong trinh mat phang (P) qua M va qua giao tuyén hai mat phang (a), (3).

a) M(2;1;-1), (a):z—y+2—4=0,(8): 3z —y+2—-1=0.

b) M(0;0;1), (o): bx —3y+22—-5=0, (f): 2z —y—2—1=0.

c) M(1;2;-3), (a): 20 —3y+2—-5=0, (f): 3z —2y+52—1=0.
Cdu 3. Viét phuong trinh mat phang (P) qua giao tuyén ctia hai mit phang (a) va (3), dong thoi
(P) song song v6i mit phang (7).

a) (a):x—4y+22-5=0,(p):y—2—-5=0,(y): 2z —y—32+19=0.

b) ():3z—=by+2—-2=0,(p):z—y—5=0,(y):2c—2+7=0.

Cdu 4. Viét phuong trinh mat phang (P) qua giao tuyén hai mat phang (a) va (3), dong thai (P)
vuong goc véi mit phang (7). Biét
(@) y+22—4=0,B):z+y—24+3=0,(7):x+y+2z—2=0.
Bai tap vé nha
Cdu 5. Trong khong gian Ozyz, mit phiang (Ozz) c6 phuong trinh I3

(A)z=0. B z+y+z=0. Cly=o. D)z =0.

Cdu 6. Trong khong gian Ozyz, phuong trinh nao dudi day la phuong trinh mat phang di qua diém
M(1;2; —3) va c6 véc-to phap tuyén 7 = (1;—2;3) ?
@x—2y+3z—12:0. x—2y—3z—|—6:0.
(Clz—2y+32+12=0. D)z —2y—32—6=0.
CdAu 7. Phuong trinh mat phing di qua A(—1;3; —5) vA vudng géc véi truc Oz 1a

(A)y—3=0. Blz+1=0. (Cz+5=0. D)a+2y+z=0.

Cdu 8. Trong khong gian Oxyz, cho cac diém A(0;1;2), B(2;—2;1), C(—2;0;1). Phuong trinh mit
phéang (P) di qua A va vuong goc véi BC 1a

(A)2z—y—1=0. B)—y+2:-3=0. (C)2x—y+1=0. D) y+2:—5=0.
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Cdu 9. Trong khong gian Ozyz, cho hai diem A(1;0; —3) va B(3;2;1). Mat phing trung triyc cla
doan AB c¢6 phuong trinh la
@x+y+2z—1:0. 2x+y—z+1:0. ©x+y+2z+1:0. @2x+y—z—1:0.
Cdu 10. Viét phuong trinh mit phiang di qua ba diém A(1;0;0), B(0; —2;0), C(0;0;3).
(A) 2z — 3y + 62— 6=0. (B) 3z — 6y —22+6=0.
(C)6z—3y+22—6=0. (D) 2z + 6y — 32 — 6 = 0.
Cdu 11. Trong khong gian Ozyz, cho mat phang (P) qua A(1;—3;4) va song song véi mat phang
(Q): 6z — 5y + z — 7 = 0. Phuong trinh mat phang (P) 1
(A) 6z — 5y + 2 — 25 = 0. (B) 6z — 5y + 2 +25=0.
(C)6x—5y+2—T7=0. (D) 6z — 5y + 2+ 17 = 0.
Cdu 12. Cho ba diém A(2;—1;1), B(1;0;3) va C(0; —2; —1). Viét phuong trinh mat phang (P) di
qua trong tam G clia tam giac ABC va vuong géc véi dudng thang BC.
@:E—y+z+2:0. x+2y+4z+2:0.
@x—y—z—l—Qz(). @x+2y+4z—3=0.
Cdu 13. Viét phuong trinh mat phang (P) qua A(3;2;3) va (P) J/ (Oxy).

(A)(P): z—3=0. B)(P):z—3=0. (C)(P):y—2=0. D) (P): z+y =5
Cadu 14. Trong khong gian Ozyz, cho mat cau (S): (x — 1)* + (y — 1)* + (z — 1)? = 9. Phuong trinh
mit phang tiép xic véi mat cau (S) tai diém M (0; —1;3) 1a

@y—3z+8:0. x+2y—2z—4=0.

@y—32—8:0. @x+2y—2z+8:0.

Cdu 15. Trong khong gian Oxyz, viét phuong trinh mit phang tiép xtic véi mit cau (S): 22 + 52 +
22 — 20 — 4y — 62 — 2 = 0 va song song vdi mat phang (a): 4z + 3y — 122 +10 =0

@ dr +3y — 122426 =0 dr+3y — 122 —26 =0
dr +3y — 122 —78 =0 dr+3y—122—-78 =0
@ dr +3y — 122 —-26 =0 @ dr +3y — 122426 =0
dr +3y —122+78 =0 4o +3y —122+78 =0

Cdu 16. Trong khong gian Oxyz, mat phang (P) di qua H(1;1;—3) va cit cac truc toa do Oz, Oy,
Oz lan lugt tai A, B, C' (khac O) sao cho H 1a tryc tam tam giac ABC. Phuong trinh ctia (P) 1a

(Az+y+32+7=0. Blo+y—32+11=0.
@x—l—y—Bz—ll:O. @x—l—y—i—?)z—?:o.
Cdu 17. Trong khong gian Ozyz, mat phang (P) di qua G(1;2;3), cit cac tia Ox, Oy, Oz tai A, B,
C sao cho G la trong tam tam gidc ABC. Phuong trinh mit phang (P) 1a
(A) 6z + 3y + 22 — 18 = 0. (B) 27+ 3y + 62— 18 = 0.
(C)6a+ 3y — 22— 18 = 0. (D) 3z 4 2y + 62 — 18 = 0.

Cdu 18. Trong khong gian Oxyz, mit phang chita hai diem A(1;0;1), B(—1;2;2) va song song véi
truc hoanh Ox c¢6 phuong trinh la

@y—2z+2:0. x—|—2z—3:O. @21/—2—1—1:(). @:I;—i-y—z:().

Cdu 19. Trong khong gian Oxyz, mit phang chita truc Oz va vudng goc véi mit phang (a): x —y +
2z —1 =0 ¢6 phuong trinh la

(A z+y=0. (B) x4 2y = 0. Clz—y=0. Daz+y—1=0.

2. pHUoNG TRINH MAT PHANG [T



Cdu 20. Trong khong gian Ozyz, cho diem A(1;1;1) v& hai mat phing (P): 22 —y + 32z — 1 = 0,
(Q): y = 0. Viét phuong trinh mat phang (R) chita A, vuong goc véi ca hai mat phang (P) va (Q)?

(A)3z — 22 =0. B3z —y+2:—4=0.

(C)3z—2:—1=0. D)3z +y—22—2=0.
Cdu 21. Phuong trinh mat phang (P) tiép xtc mat cau (S): (v — 1)? + (y + 1)> + (2 — 3)2 = 9 tai
diem M(2;1;1) 1a

(A)(P):z+2y+2—5=0. B)(P): 242y —2:—2=0.

(C)(P): x+2y—22—8=0. (D) (P): z+2y+22—6=0.
CdAu 22. Trong khong gian Owyz, viét phuong trinh mat phang (P), biét (P) song song v6i mat phang
(Q): 2z +2y — 2+ 17 =0 va cat mat cau (9): (z — 1)* + (y +2)* + (2 — 3)* = 25 theo giao tuyén la
mot duong tron ¢é chu vi bang 6.

(A)(P): 20 4+2y—2z—T7=0. (B) (P): 2242y — 2+ 17 =0.

(C)(P): 2z +2y+2—T=0. (D) (P): 2z +2y+ 2+ 17 =0.
Cdu 23. Viét phuong trinh mat phang (P) di qua diém M (1;2;3) va cit ba tia Oz, Oy, Oz lan lugt
tai A, B, C sao cho thé tich t& dien OABC nhé nhét.

(A) 6z + 3y + 22 + 18 = 0. (B) 6z + 3y +32—21=0.

(C)6x+2y+32+21=0. (D)6 + 3y + 22 — 18 = 0.
Cadu 24. Trong khong gian Ozyz, cho (Py): 3x —y+4z+2=0va (P): 3z —y+4z+8 = 0. Phuong
trinh mit phang (P) song song va cach déu hai mit phang (P)) va (P) 1a

(A)(P): 3z —y + 42+ 10 = 0. (B) (P): 3z —y+4z+5=0.

(C)(P): 3z —y+42—10=0. (D) (P): 3z —y+42—5=0.

Bai tap vé nha

Cdu 25. Phuong trinh mit phang di qua M(1;2; —5), c6 véc-tc phap tuyén 7 = (1;—2; —3) la

(A)a—2y—32—12=0. Bl ao—2y—32+12=0.
(Clz+2y—52+12=0. D)z —2y—32—6=0.

CdAu 26. Phuong trinh mat phéng di qua M(3;9; —1) va vudng goc véi truc Ox la
@x—3:O. y+z—8:O. ©x+y+z:11. @x+3:0.

Cdu 27. Trong khong gian Ozyz, cho hai diém A(2;0;1) v B(—1;3;—1). Viét phuong trinh mit
phing (P) qua A va vuong goc véi duong thing AB.

(A)3x — 3y +22+8=0. (B) 3z —3y+2:—-8=0.
(C)3z -3y +22+14=0. D)3z —3y +22—14=0.
Cdu 28. Viét phuong trinh mit phang (P) qua A(0;1;3) va (P) // (Q): 22 — 32+ 1= 0.

(A2r-32+9=0. (B)2x—3:-9=0. (C)22-3:4+43=0. (D)22—32-3=0.
Cdu 29. Phuong trinh mat phang trung tric ctia doan AB véi A(2;—3;—1), B(4;—1;2) 1
(A)2z+2y+3241=0. (B) 8z — 8y — 122+ 15 = 0.
©x+y—z:0. @4x+4y—|—6z—720.
Cdau 30. Trong khong gian Ozyz, cho diém M(1;2;3). Goi A, B, C lan lugt 1a hinh chiéu ctia M lén
cac truc Oz, Oy, Oz. Viét phuong trinh mat phang (ABC).
(A)3z+2y+2—6=0. B)224+y+32—6=0.
(C)6z+3y+22—6=0. D)z +2y+32—6=0.
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Cdu 31. Trong khong gian Oxyz, phuong trinh mat phang (P) di qua M (3;2;1) va cit cac truc toa
do Ox, Oy, Oz lan lucdt tai A, B, C sao cho M la tryc tam clia tam giac ABC' la

@(P):ix+g/2y+zz—14:o. (P):§+yy+z2—6=o.
P)-+-+-=1 P):—+Z4+-=0.
©P):5+5+7 DIy g+5+7=0

Cdu 32. Trong khong gian Oxyz, cho diem G(—1;—3;2). Viét phuong trinh mit phang (P) cit ba
truc Oz, Oy, Oz tai A, B, C' va G la trong tam tam giac ABC.
@(P):x+y—z—5:0. (B)(P): 22 —3y—2—1=0.
(C)(P):a+3y—22+1=0. (D) (P): 6z + 2y — 3z + 18 = 0.
Cdu 33. Viét phuong trinh mat phang (P) di qua diém M(1;2; —3) va ¢6 cap véc-to chi phuong la
@ =(21;2), b =(3;2,-1).
(A)(P): 5 —8y — 2+ 8 =0. (B) (P): 52 — 8y — 2 — 8 = 0.
(C)(P): 5z +8y—2+8=0, (D) (P): 5248y —z—8=0.
Cdu 34. Phuong trinh mat phang di qua ba diem A(1;0;2), B(1;1;1), C(2;3;0) 1

@x—i—y—z—l—l:O. a:—y—z—l—le. ©x+y+z—3:(). @x+y—22—3:0.
Cdu 35. Phuong trinh mat phang (P) di qua diém A(2;2; —3) va chia truc Oz c¢6 dang

(A)(P): 20 —2y+1=0. (B) (P): 22 —22+1=0.

@(P):x—yzO. @(P)::Eer:O.
Cdu 36. Viét phuong trinh mit phang (P) di qua hai diém A(1;0;1) va B(—1;2;2), dong thai song
song v6i truc Ox.

(A)(P): x4y —2z=0. (B)(P):2y—24+1=0.

C)(P):y—2:42=0. (D) (P): z+22—3=0.
Cdu 37. Trong khong gian Oxyz, cho bon diém A(1;1;0), B(0;2;1), C(1;0;2), D(1;1;1). Viét phuong
trinh mat phéng (P) di qua A, B va (P) song song véi duong thing CD.

@(P):x+y+z—3:0. B)(P):2z—y+2—-2=0.

@(P):2x+y+z—320. @(P):x—l—y—?:O.
CdAu 38. Cho hai diém A(2;4;1) v B(—1;1;3) va mit phing (P): x — 3y + 2z — 5 = 0. Hay viét
phuong trinh mat phang (Q) di qua hai diém A, B va vuong goc véi (P).

(A)(Q):2y+32—1=0. B)(Q): 2z +32—11=0.

(©)(Q): 2y +32—12=0. (D) (Q): 2y + 32— 11 =0.
Cdu 39. Cho mit phang (P): . + 2y + 32+ 4 =0va (P): 3z + 2y — 2 + 1 = 0. Viét phuong trinh
mat phang (P) di qua diém A(1;1;1), vuéng géc véi (Py) va (P).

(A)c(P): 4z — 5y + 2z — 1 =0, (B)(P): 4z +5y—22—1=0.

(C)(P): 4z —5y — 22+ 1=0. (D) (P): 42 + 5y + 22 +1=0.
Cdu 40. Mat phang vuong goc véi mit phang (a): v +y+2-3=0, (8): v —y+2—1=0 va dong
thoi cach gbe toa do mot khoang bang v/2 ¢6 phuong trinh 13

(A (P):z—2+2=0. B)(P):a—2+3=0 (C)(P):a—y+3=0. (D)(P):y—z+2=0.
CdAu 41. Phuong trinh mat phang (P) tiép xtic mat cau (S): (z — 1)2 + (y+1)2+ (2 —3)2 =9 tai
diém M(2;1;1) la

@(P):x+2y+z—620. B)(P):z+2y—22—2=0.

(C)(P):ax+2y—22—8=0. (D) (P): z+2y+22—6=0.

2. pHUONG TRINH MAT PHANG  [[EEEIR



Cdu 42. Trong khong gian Ozyz, viét phuong trinh mat phéng (P), biét (P) song song véi mat
(Q): 2x+2y — 2+ 17 =0 va (P) cat mat cau (S): (z —1)*+ (y +2)* + (2 — 3)? = 25 theo giao tuyén
14 mot duong tron c6 chu vi bang 67.

@(P):Qx—{—?y—z—?:(). B)(P):2z+2y—2417=0.

(C)(P): 22+ 2y+2—T=0. (D) (P): 2z +2y+ 2+ 17 =0.
CdAu 43. Viét phuong trinh mat phang (P) di qua diém M (1;2;3) va cit ba tia Oz, Oy, Oz lan lugt
tai A, B, C sao cho thé tich t@ dien OABC nhé nhét.

(A) 6z + 3y + 22 + 18 = 0. (B) 62+ 3y +32—21=0.

(C)6x+3y+32+21=0. (D) 6z + 3y + 22 — 18 = 0.

Cadu 44. Trong khong gian Ozyz, cho (Py): 3z —y+4z+2=0va (P): 3x —y+42z+8 = 0. Phuong
trinh mat phéng (P) song song va cach déu hai mat phéng (P,) va (P) 1a

(A)(P): 3z —y+42+ 10 =0, (B)(P): 3z —y+42+5=0.
(C)(P): 3z —y+42—10=0. (D) (P): 3z —y+42—5=0.
Bt g PHUONG TRINH PUONG THANG .

Q KIEN THUC CO BAN CAN NHG

1. Phuong trinh duong thang

® Duong thang d di qua diém M (z¢; yo; 20) v& c6 véc-td chi phuong (VICP) @y = (a1; ay; as) co
T = X9+ a1t
phuong trinh tham s6 { y = yo + ast , (t € R).

z =29+ ast

® Diém M thudc dudng thang d < M (zg + at1;yo + ats; 20 + ats).

. — — 90 — ,
® Néu ay - ay - az # 0 thi T=%h YW _Z74% duge goi la phuong trinh chinh tac cua d.
aq (05} as
Diic biét:
(=1t
® Truc Oz: ¢ y=10 c6 VICP 7= (1;0;0).
z=10
\
(2=0
@ Truc Oy: {y=t c¢6 VICP 7 = (0;1;0).
(z=0
(2 =0
@ Truc Oz: {y=0 c6 VICP 7 = (0;0;1).
\z:t
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2. Vi tri tong doi

To+ait =0 zy +ayt’' =0
a. Vi tri tuong déi ctia hai duong thang d: < yo +axt =0 va d': { yo+ayt' =0
2o+ ast =0 2o + ast’ = 0.

xo + art = xp + ayt’
>huong phap 1 : Xét he phuong trinh v6i hai an 1a ¢ va ' tic xét  yo + ast = yj + aht’
20 + ast = 2y + ast’.
+ Neéu hé c6 nghiém duy nhat thi d va d’ cit nhau.
+ Néu hé c6 vo s6 nghiem thi d = d'.
-+ Néu he vo nghiém thi d // d’ hoac d, d’ chéo nhau.
- g VA Uy cung phuong thid / d'.
- U4 va Uy khong cling phuong thi d, d’ chéo nhau.
PP 2 : Xét diem M (zo;yo; 20) € d, M'(x);yf; 20) € d' VA Ug, Ua.

—l— d// d’{:} Ud:kUd/
M ¢d.
Q_L)d = kl_[d/
d=d <
- {M ed.
okt o 1 4 khong ciing phuong véi o ¢
+ dcat d & — .
(Wg, Tg] - MM' =0

+ d chéo d' & [Ud, ’(—[d/] - MM’ 7é 0.
b. Vi tri tuong déi gita dudng thang va mit phing
T = X9+ ait
Cho dudng thang d: { y = yo + ast va mit phang (a): Az + By +Cz + D = 0.

z = z9+ast

T = x9 + at (1) o od
Ug na
— yo + ast 2
Xét hé phuong trinh vt (2) () T T
2 =29+ Cbgt (3)
Ar+By+Cz+D=0 (4)

Lay (1), (2), (3) thé vao (4)

nal\
: /

Cho mit cau (S) c6 tam I, ban kinh R va dudng thang A. Dé xét vi trf tuong ddi gitta A va (9) ta
tinh d(7, A) roi so sanh v6i ban kinh R.

~ Qi
U

© Néu (*) ¢6 nghiem duy nhat < d cit («).

®@ Néu (*) vo nghiem < d // («).

AJL/
A

® Néu (*) vo s6 nghiem < d C ().

c. Vi tri tuong déi gitta dudng thing d va mat cau (S)

3. pHUONG TRINH BUONG THANG R



® Néu d(I, A) > R thi A khong cat (9). d
® Néu d(I, A) = R thi A tiép xtc v6i (S) tai diém H.
® Néu d(I, A) < R thi A cit (9) tai hai diém A, B.

3. Khoang cach

[AM, @)
a. Khoang cach tit diem M dén dudng thang d: d(M, d) = % vii A € d va U4 1a vée-to
Uq
phép tuyén ctia d.
7 [, o] - AB|
b. Khoang céch gitta hai dudng thang chéo nhau: d(d, d') = ) [ _,} vii Aedva Bed.
T, u

4. Goc

a. Goéc gitta hai duong thang dy, dy c6 VICP lan lugt 1a @1 (ar;by;c1) va Walag; by;ca).
|U1 U2| laras + b1be + 13
cos(dy,dy) = cosa = —

= = vol 0° < a < 90°.
(U] |Wa| a2+ 0} + -]+ B3+

b. Géc giita duong théng va mit phéng
Cho dudng thang d ¢6 VICP @, = (a;b;c) va mat phang (P) ¢6 VIPT 7 (p) = (4; B;C) thi

Ta-R| |Aa + Bb + Cc|

Wal [Bp)| VA + 02+ & VA2 + B2+ C?

sino = | cos (7 (py; Wa) | = Vil 0° < a0 < 90°.

Q Xdc dinh cdc yéu té cd ban clia dudng thing

Cdu 1. Trong hé toa do Oxy cho dudsng thang d: T = % Dudng thang d c6 mot véc-to
chi phuong 1a

(AT =(-1;2;1). B) @ = (2;1;0). C©T=(21:1). D)@ = (~1;2;0).

. 5 —1
Cdu 2. Trong hé toa do Oxy cho dudng thang d: g =y = : 5 Tim mot véc-to chi phuong cla

d

(A) T = (1;6;0). B) T = (2:6:2). T = (2:2;0). D) T =(2:1;2).

=t

Cau 3. Trong hé toa do Oxy cho duong thang d: { y = 2 , t € R. Duong thing d c6 mot véc-to
z=1-2t

chi phuong 1a

(A) T = (1;2:0). T = (1;0;—2). T =(1;2:-2). D) T = (-1;2:0).

r=1

Cdu 4. Trong hé toa do Oxy cho dudng thing d: { y =2+ 3t , t € R. Duong thang d c6 mot véc-to
z=9>5—1

chi phuong 1a

I & cHUONG 3. HINH HOC KHONG GIAN OXYZ



(A) T = (0;3; —1). B) T = (1;3;—1). C©w=(1;-3-1). (D T=(1;25).
Cdu 5. Trong hé toa do Oxy cho dudng thang d di qua A(3;0;1), B(—1;2;3). Dudng thang d c6 mot
véc-to chi phuong la

(AT =(-1;2;1). B) T = (2;1,0). Cw=(2-1-1. D T=(-1:20).

Cdu 6. Trong hé toa do Oxy hai diém A(5;—3;6), B(5; —1;—5). Tim mot véc-to chi phuong ciia
duong thang AB.

@ U = (5;—2;—1). u = (10; —4;1). @ 7 = (0;2;—11). @ = (0;2;11).

Cdu 7. Trong hé toa do Ozy cho diém M (1;2;3). Goi M;, M, lan lugt 1a hinh chiéu vuong géc clia
M lén truc Oz, Oy. Véc-to nao dudi day 1a mot véc-to chi phuong ctia dudsng thang M, Mo.

W)@ = (1;2;0). B) @ = (1;0;0), ©w=(12%0.  DT=(020)
Cadu 8. Trong hé toa do Ozy cho diém M (—2;3;4). Goi My, M, lan lugt 1a hinh chiéu vuong goc
ctia M lén mat phéng (Oxy), (Oyz). Véc-to nao dudi day 1a mot véc-to chi phuong ciia dusng thang
M M,.

(A) T = (2:3;0). B) T = (1;0;2). (©) T = (0;—3;4). D) T = (—2;0;4).

Cdu 9. Trong hé toa do Ozy cho hai mit phang (P): 2 —2y+2z—3=0va (Q): z +y —1 = 0. Giao
tuyén d ctia (P) va (Q) c6 mot vée-to chi phuong 1a

@1_[:(1;—1;—3). 7 = (1;1;0). @ﬂ’:(l;—Q;l). @U:(l;l;—i’))

Cdu 10. Trong hé toa do Ozy cho hai mat phing (P): 22 +y—z2—1=0va (Q): 2 —2y+2—5=0.
Giao tuyén ctia (P) va (Q) c6 mot vée-to chi phuong 1a

(A)T = (1;3;5). B) 7= (1;-2;1). C©)a=(2;1;-1). D) T = (—1;3;-5).

Cdu 11. Trong hé toa do Ozy duong thang d vuong goc v6i mat phang (P): 4x — z + 3 = 0. Tim
mot vécto chi phuong ctia dudng thang d.

(A) T = (4;1:3). T = (4;0;—1). ©W = (4;1;:-1). Dz

Cdu 12. Trong hé toa do Ozy cho dudng thang d vudéng goéc véi mit phang (P): —2x+y—2z+1 = 0.
Tim mot véc-to chi phuong ciia dudng thing d.

AT =(=2,-1;-1). (BT =(2-1;1). C)T = (-21;1). D)@ =(=2;—1;1).

r—1 y+2 =2-3

Cadu 13. Trong hé toa do Oxy cho dudng thing d: . biém nao sau day khong

3 2 —4
thuoc d?
(A)N(4;0;-1). (B) M(1;-23). © P(T;2:1), D N(-
Cadu 14. Trong hé toa do Owzy cho duong thing d: ? T L y_—12 = g Diém nao sau day thuoc
dudng thang d?
(A)Q(1;0:2). B) N(1;—2:0). (C)P(1;-1;3). (D) M(~1;2;0).
r=1
Cau 15. Cho duong thang d: { y = —2 — 2t. Diém nao sau day thudc dudng thing d
z=2—11t
@M(l;—4; 2). (B) N(1; —4; —9). @P(l;?; 7). @Q(Z;—Z;?).
r=1+4+2t
Cdu 16. Cho dusng thang d: { y = 3t . Biét diem A(m;m+2;1) € d, m thuoc khoang nao dusi
z=—-241

day?
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@me (—o0; —4). (B) m € [-4;2). @me (6; 4+00). @me [—2;6].

r=2-3t
Cdu 17. Trong hé toa do Oxy cho dudng thing d: { y = 4t . Goi @ 1a mot VTCP ciia d thoa
z2=0

mén || = 10. Toa do @ bang

(M) = (=3;4;0). T = (—6;8;0). (©) & = (6;8;0). D) @ = (6;—8;0).

Q-

1. Géc gitta hai dudng thang Goc giita hai dudng thang d; v dy c6 VICP @1 = (a1;b1;c1) va
Wg = (ag; ba; ca) la

[T -] o
cos (dy, dg) = cosa = ———— v6i 0 < v < 90°.
|| - [us

2. Géc giita dudng thing va mit phang Goc gitta duong thang d c6 véc-to chi phuong 74 = (a; b; )
va mét phang (P) ¢6 véc-to phap tuyén la 7 py = (A; B; C) dudc xéc dinh béi cong thiic

Sil’lOé:}COS(?L)p,Ud)|:MV610<OZ<900.
" [l [
~ . , . N 5 r y+1 =2-1 _  oz+1 y z+1
Cadu 18. Tinh gbéc « gitta hai duong thang d: — = =—— = va d': == .
1 -1 2 —1 1 -3
(A)a = 45°. B) a = 30°. (Cla =60°. D) a = 90°.
r=—3t
. : 1 y—1 z2-3
Cau 19. Tinh goc « gitta hai duong thang d: { y = —v/2t va d': x—i— = y\/§ _z T
z=14+1
(A)a = 45°. (B) a = 30°. (Cla =60°. D) a = 90°.
rT=2+t r=1-1t
Cdu 20. Tinh géc a tao bdi hai dusng thang d: {y=—-1+tvad: {y=2
z2=3 z=-2+1t.

(A) a = 45°. (B) a = 30°. (Ca = 60°. (D) a = 90°.

Cdau 21. Goi d la duong thing giao tuyén clia hai mat phang (P): 22 —y+2z+1=0va (Q): = +
y — 2z —1=0. Tinh géc « giita dudng thang d va truc Ox.

(A) a = 45°. (B) a = 30°. (Cla =60°. (D) a = 90°.

r=1+t r=1+t
CdAu 22. Hay tim tham s6 thuc m dé goc gitta hai dudng thang d: { y = -2t ,t e Rvad': { y =1+ V2¢
2=1+t z=1+mt
R bing 60°.
1 1
@1 ®-1 o1 ©-1

~ . 1 .
Cadu 23. Trong hé toa do Ozy cho duong thang (A): % =Z= va mat phang

(P):x—y+2z=1.
(A)a = 30°. (B) a = 120°. (Cla =45°. (D) a = 60°.
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(P): 3z +4y+52—8=0.

(A) a = 30°. a = 45°. a = 60°. (D) a = 90°.

Cadu 25. Trong hé toa do Ozy cho dudng thing A: % - Y % va mat phang
(P): bz + 11y +22—4=0.

(A)a = —30°. (B) o = 30°. (C)a = 60°. (D) a = 45°.
1

Cadu 26. Trong hé toa do Ozy cho dusng thing A: vl _Y_

2 1
(P): 3z 4+4y+52—4=0.
(A)a = 90°. (B) a = 30°. (C)a = 60°. (D) a = 45°.

Cdu 27. Trong hé toa do Oxy cho mat phing (P): 3z + 4y + 52 + 2 = 0 vh duong thang d 1 giao
tuyén ctia hai mat phang (a): z —2y+1=0va (8): 2 — 2y — 3z = 0. Hay tinh s6 do goc a giita d va
(P).

(A) a = 30°. B) a = 45°. (Ca = 60°. D) a = 90°.

Cdu 28. Trong hé toa do Ozy goi dy, dy lan lugt 1a hinh chiéu vuong géc ciia dudng thing d: % =

— 23t
Cdu 24. Trong hé toa do Ozy cho duong thing d: { = —1 — 4t va mat phang

va mat phang

— N

- % trén cac mat phang (Oyz) va (Oxz). Hay tinh s6 do goc a gitta d; va ds.

1
(A) a = 30°. (B) a = 45°. (C)a = 60°. (D) a = 90°.

Cdu 29. Tinh s6 do goc giita hai mat phing (P): z+2y—2z+1=0v4 (Q): z—y+2z+1=0.

(A) o = 30°. (B) a = 45°. (C)a = 60°. D) a = 90°.

Q Khoang cach

1. Khoang cach tit mot diém dén mot dudng thing
Khoang cach tit diem M dén mot duong thang d di qua diém A c6é mot véc-to chi phuong wy duge
xac dinh bdéi cong thic

d(M, d) =

®@ Khoang cach giita hai dudng thing song song la khodng cach tit mot diém thuoc duong
thing nay dén dudng thing kia.

® Khoang cach giita dudng thing d song song véi mit phang (P) la khoang cach tit mot
diém M thuoc duong thang d dén mit phang (P). Cu thé
- lazar + by + czar + d
Vid/J (P)=d(M; (P)) = .
M ed

Vi
{(P):ax+by+cz+d=0.

2. Khoang cach gitta hai dudng thing chéo nhau

Duong théng d di qua diém A va c6 véc-to Uq va d’ va di qua diém B va c6 véc-to chi phuong @ g 1a
)[Ud, T4 AB

d(dd') = i

=
Ud, ud’”
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~ 2 7z 2 - 1 - 2 S
Cadu 30. Khoang cach tit diem M (2;0;1) dén duong thang d: xT = g - ] bang

(A) 2v/3. V3. OGN (D) 2v5.

~ 2 Z 2 - 1 - 2 2 S
Cadu 31. Khoang cach tu diem M(—2;1; —1) dén dudng thang d: L T Y 5 = : +2 bang
2 2 2

R V2 ©2 © Y2
3 2 3
r=1+2
Cdu 32. Khoang cach tit diém M (0; —1;3) dén dudng thang d: { y =2 , (t € R) bang
z=—1
(A) V3. V4. (C) V6. D) 2v3.
r=1
Cau 33. Khoang cach tir diem M véi OM = & dén duong thang A: {y=1—1t, (t € R) bang
z2=0

A va B V3. ©)VE. Opa

Cdu 34. Khoang cach tit diem A(1; —1;0) dén duong thang BC véi B(1;0; —2), C(3; —1; —1) bang

@g‘ V7. C)2va2. @g.

5 y—1 z-2

Cdu 35. Cho duong théng d: S = va diém A(3; —2;4). Biét diem M(a;b;c) € d

2 3 —2
théa man b > 0 va do dai doan M A = +/17. Gia tri clia a + b + ¢ bang

(A)12. B 8. (©)2. (D) 20.

@ Vi tri twong doi
T = xo+ a1t T =x{+ ayt’

> Bai toan.Vi tri tuong déi clia hai dudng thang d: { y = yo + ast va d': { y = y) + ayt’
z = z)+ast z =z, + ast’.

T + ait = xpy + ajt’

4 Phuong phap:Xét hé phuong trinh v6i hai an 1a ¢ va ¢/, titc xét { yo + ast = y) + abt’

Zo + agt =z + ast’.
® Néu hé c¢6 nghiem duy nhat thi d va d’ cit nhau.
® Néu hé c6 vo s6 nghiem thi d va d’ trung nhau.
® Néu hé vo nghiem thi d song song véi d’ hoac d va d’ chéo nhau.
o [Wy,Ug|=0thid/d o @4, Uq]# 0 thi d va d chéo nhau.

4 Phuong phap:Xeét M (zo;yo; 20) € d v M’ (wh;yh; 2) € d' va Uy, U

—> —>

[ud, Ud/] =0

d=d <
* {Med’.
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a
oclcétd’(z){{_} Odchéod’@{
a

> Bai toan.Vi trf tuong déi gitta dusng thing va mit phang.
T = x9+ ait
4 Phuong phap:Cho dudng thing d: { y = yo + ast vh mit phing (o) : Az + By + Cz + D = 0.
z=2zp+ ast
T =20+ art (1)
Yy = yo + ast (2)
z = zo+ ast (3)

Az + By+Cz+ D = 0. (4)
Lay (1), (2), (3) thé vao (4)

Xét he (*)

@ Néu (*) c6 nghiem duy nhat thi d cat ().
@ Néu (%) vo nghiem thi d song song («).

® Néu (*) c¢6 vo s6 nghiem thi d chita trong («).

> Bai toan.Vi tri tuong ddi giita duong thang va mat cau.
4 Phuong phap:Cho mit cau (S) c6 tam I, ban kinh R va dudng thing A. Dé xét vi tri tuong doi
gitta A va (S) ta tinh d (I, A) roi so sanh v6i ban kinh R.

® Néud(I,A) > R thi A nam ngoai (5).
® Néud(I,A) = R thi A tiép xtc véi (S).
® Néud(I,A) < R thi A cit (9) tai hai diém phan bigt.

4 Phuong phap:Chuyén A vé dang tham s6 va thé vao (S). S6 nghiém ctia phuong trinh la s6 giao
diém ctia A va (9).

& Dang 1. Vi tri twong déi gitra dudng thdng vé mét phdng

r—1 Y Z+95

Cdu 36. Cho dudng thing d: —5 =5~ 71 va mat phéng (P): 3z — 4y + 14z — 5 = 0. Tim
khéng dinh ding?

(A)dc (P). B)d ) (P). (C)d L (P). D) dn(P).

~ 2 1 - 5 2 2
Cau 37. Cho duong thang A: ‘ +2 _ Y 5 = - 1 va mat phang (P): 3z —4y+142—5 = 0. Tim
khing dinh ding?

(A)dc (P). B)d ) (P). (C)d L (P). (D) dn(P).

Cdu 38. Cho duong thing d: x—412 = y;9 S . L vd mat phang (P): 3z + 5y — 2z — 2 = 0. Tim
khéng dinh ding?

(A)d L (P). B)dj (P). (C)dc (P). (D) d cit (P).
CdAu 39. Cho duong thang d: ax = by = cz vdi abe # 0,b # ¢ va mat phang (P): g = % = g = 1.

Tim khéng dinh ding?

(A)d L (P). B)dJ (P). (C)dc (P). (D) d ¢t (P).

3. pHUONG TRINH BUONG THANG [



z=t
Cdu 40. Biétd: { y = —1 + 2t nam trong mat phang (P): mr—4y+z—3 = 0. Tim dap an ding.
z=-—1
@me (—o0; —2). (B)m e [2;5). @me [5; 11]. @me [11; +00).

r—1 y+1 =2-3
==

(A)m = —20. (B) m = 20. ©_m:O. (D) m = —10.

-1 y+1 =z-3

Cau 41. Tim m dé dudng thang d: nam trong (P): z —y+62+m = 0.

CdAu 42. Cho mat phang (P): x — 2y +mz = 0 va dudng thang d: a 5 ) — . Tim tham
s6m déd L (P).
@m:—%. m:O,5. @mzl. @m:2.
T =2+4
CdAu 43. Tim m dé duong thing d: { y =1 —t cat mat phang (P): 2v+my—3z+m—2 = 0.
z=1+3t

@m%% m:—l. @m#—l. @m:%.

— 10 -2 2
x :yl :Z—; vuong goc véi (P): 10z + 2y +mz + 11 = 0.

(A)m = —2. B)m=2. (Cm = -52. (D)m =52.
—1 z

P Z <z c 9 Z 2 N 2 x—2 4
Cadu 45. Tim tat ca cac gia tri cia tham s6 m dé duong thang d: 5 = &l [ = 7 Song song véi

Cdu 44. Tim m dé d:

mat phang (P): 2z + (1 — 2m)y + m?z + 1= 0.

(A)m e {-1;3}. B)m=-1. @m:3. (D) Khong c6 m.

~ 2 _4 _1 2 2
Cdu 46. Chodu@ngthéngd:x2 :yl :Zl va mit phang (P): x — 3y + 2mz —4 = 0. Tim

tham s6 m dé d song song véi (P).

@mzl. m:%. @m:2. @Kh@ngc()m.

r=2-1
Cdau 47. Cho duong thing d: { y = —3 +t va mat phang (P): m2xr — 2my + (6 —3m)z —5 = 0. Tim
z=1+1

tham s6 m dé d song song véi (P).

@mzl. (B) m e {—6;1}. @m:2. @Kh()ng c6 m.
CdAu 48. Cho duong thang d di qua diém A(0;0;1) c6 vecto chi phuong @ = (1;1;3) vA mat phang
(): 20 +y — 2z +5 = 0. Khang dinh nao sau day la ding?

@ Duong thang d nam trong (a).

Duong thang d c¢6 diém chung véi ().

@Du‘éng thang d vuong goc véi (a).

@ Duong thing d vi mat phang (o) khong c6 diém chung.

r=1+1
Cdu 49. Cho dudng thang d: { y =2 —t ,t € R va mat phang (P): v+ 2y+ 2z —5 = 0. Toa do giao
z=1+2

diém A ctia duong thang d va mat phang (P) la
B CHUONG 3. HINH HOC KHONG GIAN OXYZ



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

r=12+4t
Cdu 50. Cho duong thang d: { y =9+ 3t ,t € R vh mat phang (P): 3z + 5y — 2z — 2 = 0. Toa do
z=1+1
giao diem M ctia duong thang d va mat phang (P) la
(M) M(0;05—2). (052:3). ©)(0:0;2). D) (0;-2;-3).
~ . . . . .z ) . 5 rz—1 y—2 z—4
Cadu 51. Trong khong gian Oxyz, tim giao diem [ cta duong thang d: T =g =5 W
mat phang (P): z +4y + 92 — 9 = 0.
(A)I(2;4; 1) 1(1;2:0). (C)1(1;1;0). (D) 1(0;0; 1).
r=3+t
Cdu 52. Trong khong gian Oxyz, tim toa do giao diem M clia dudng thang d: < y = —1—t,t € R
z =2t

va mat phéng (P): 22 —y — 2z — 7 = 0.

(A) M(0;2; —4). M(3;—1:0). (C) M(6;—4;3). (D) M(1:4; —2).

& Dang 2. Vi tri gitra dudng thdng va mat céu

2 -3 R
Cdu 53. Trong khong gian v6i hé toa do Oxyz, cho dusng thang d: Ll = % S 1 va mat cau

(9): 22+ y? + 2% + 4w — 2y — 21 = 0. S6 diém chung ciia d va (S) 1a

(A)2. ® 1. ©)o. (D) Vo 6.

~ 2 2 - 2 3
Cadu 54. Trong khong gian véi hé toa do Oxyz, cho duong thang d: x—2|— Y 5 = Z;— va mat

cau (S): 22 + 42 + (2 +2)? = 9. Toa do giao diém clia d va (S) la
@ A(2;3;2). A(2 hoac A(=2;2;-3).
(C) A(0;0;2) hosic A(—2;2;—3). D) A( —2, 27 -

Cdu 55. Trong khong gian véi he Oxyz, cho mat cau (S): (z — 1)2 +(y—1)2+(2+2)* =11. Tim
toa do diém A la giao diém ctia mit cau (S) véi tia Oz.

(A) A(0;0;1). A(0;0;1) hoac A(0;0; —5).
(C) A(0;0;—1). (D) A(0;0; 1) hodc A(0; 0;5).
Cdu 56. Phuong trinh mat cau (S) ¢6 tam I(1;—2;3) va tiép xtc v6i truc tung la
(A)(x =12+ (y+2)? + (z — 3)2 = 10. (x =12+ (y+2)*+ (2 — 3)? = 16.
C@—12+y+2?+(z-372 =8 D)@ — 12+ y+2)°+ (-3 =0.

Cau 57. Trong khong gian véi he toa do Oxyz. Phuong trinh mat cau (S) c¢6 tam I (2;4;6) va tiép
xuc vii truc hoanh 1a
(A (@ =2+ (y— 47+ (2 — 6)° = 40, B) (z—2°+(y—4)°+ (2 —6)" =52
Cl@ =2+ -4+ (z—6) =20, D) (x~2)"+(y—4) + (2 — 6)° = 56.
Cadu 58. Trong khong gian véi hé toa do Ozyz. Phuong trinh mat cau (S) c¢6 tam A (1;4;3) va cat
truc hoanh tai hai diém B va C sao cho do dai doan thiang BC = 6 la
(A (x =17+ (y—4%+ (2 —3)* = 28. B)(z—1)7+(y—47+(z—3)%=34.
Cl@—1"+(y -4+ (2 —3)" = 26. D) (@1 +(y—4) +(2—3) =19,
3. pHUONG TRINH BUONG THANG I



Cau 59. Trong khong gian véi he toa do Oxyz. Phuong trinh mit cau (S) c6 tam A (1;4;3) va cat
truc tung tai hai diém B va C sao cho tam gidc ABC vuong la

@({L‘—l)2—}-<y—4)2+(2_3)2:50 (x—1)2+(y_4)2+<z_3)2:34
. A : 4 ha o . 2 z—1 y—1 242 _ .,
Cau 60. Trong khong gian véi hé toa do Oxyz. Cho dudng thang d: I e va diédm

I(1;0;0). Phuong trinh mat cau (S) c¢6 tam I va cit dudng thang d tai hai diém A va B sao cho tam
giac IAB déu la

@3(:6—1)2+3y2+322:20. B)(z—172+12+22 =4

@(m+1)2—|—y2+22:7. @(x—1)2+y2—|—22:3.

~ 2 1 - 3 - 2 2
Cadu 61. Trong khong gian v6i hé toa do Oxyz. Cho duong thang d: ‘ Jlr Y 5 = - 1 va diem
I(1;1;—2). Phuong trinh mat cau (S) c6 tam I va cat duong thang d tai hai diém A va B sao géc
IAB = 30° 1a

W=D+ -1+ (+2° =72 B @+ 12+ (y+ 1) + (= - 2)° = 36.

©@ =1+ (y— 1) + (= +2)* = 66. D) (@ +1)° + (y+1)* + (2 — 2)* = 46.

£ Dang 3. VI TRi TVONG DOI CUA BUONG THANG VA BUONG THANG.

r=1+4+2¢ r=3+4
Cdu 62. Trong khong gian Ozyz, cho hai dudng thang d,: { y =2+ 3t vady: {y =5+ 6t. Xét vi
z=3+41 z2=T+8t

tri tuong doi gitta d; va ds.

@ Trung nhau. Chéo nhau.

@ C&t nhau. @ Song song véi nhau.
r=1+1 r=1+2
Cdu 63. Trong khong gian Oxyz, cho hai dudng thing di: {y =2+t vaidy: {y = —1+ 2t. Xét vi
z=3—1 z2=2-=2t

tri tuong doi gitta d; va ds.

@ Trung nhau. Chéo nhau.

@ C&t nhau. (D) Song song véi nhau.
=4t
~ R . . N 2 R xr — 2 Y —+ 4
Cdu 64. Trong khong gian Oxyz, cho hai duong thang di: { y=1+6t va dy: 5 = 3 =
z=—1+4t
1-— .
—22. X6t vi trf tuong ddi gitta dy va d.
@ Trung nhau. Chéo nhau.
@ C&t nhau. @ Song song v6i nhau.
r=—-3+2t 1 5
Cdu 65. Trong khong gian Oxyz, cho hai duong thing di: {y=1—t  va dy: .7:—!3— = y—;— =
z=—14+4t
z—4

. Xét vi tri tuong doi gitta d; va ds.

@ Chéo va vuong goc. Chéo va khong vuong goc.
I & CHUONG 3. HINH HOC KHONG GIAN OXYZ



(C) Cét va vuong goc. (D) Song song véi nhan.

r=444t
. 7 -8 2 -3
Cadu 66. Trong khong gian Ozyz, cho duong thang A : :B2 :yz - 1VéLA2: y=3—1 .
m_
z =242t

Gia tri ctia m dé Ay v Ay ciat nhau 1a

25 25
@m:§. m:3. @m:—?). @m:—g.

. : -1 -3 5 . -5
Cadu 67. Trong khong gian Oxyz, cho duong thang A : ‘ S T = s cat Ay: ? T =
m m
-3 -3 )
yT _z T Hoi gia tri cia m ¢6 dac diem gi?
(Amez . B)meqQ. (C©mez*. (D)m € Q*.
r=1+t rT=2+1
Cadu 68. Trong khong gian Ozyz, cho hai dusng thang di: {y=2—t vady: {y=1—t.Xétvi
z=—-2-—2t z=1

tri tuong doi gitta d; va ds.

@ Trung nhau. Chéo nhau.

(C) Cét nhau. (D) Song song véi nhan.

Q Viét phuong trinh duong thing

Loai 1. Viét phuong trinh tham s6 va chinh tic (néu c6) ctia duong thang d , biét d di qua diém
M (z0; yo; 20) va c6 vécto chi phuong Uy = (a1; as; as).
Qua M (z0; Yo; 20)
Phuong phap: Ta co: d: .
P & phap {VTCP P g = (a1; a5 a3)
T =x9+ at
® Tham s6 d: <y =yo + ast (t € R).
z =2y + ast
© Chinh téc d: =0 =490 _ 2720 44 (a1a9a3 # 0) .
ai az as
Cdu 69. Viét phuong trinh tham s6 va chinh tdc (néu c6) clia duong thang d, biét d di qua diém
M (1;2; —3) va c6 vécto chi phuong @4 = (—1;3;5).
Cdu 70. Viét phuong trinh tham sé va chinh tic(néu c6) clia duong thing d, biét d di qua diém
M (0; —2;5) va c6 vécto chi phuong g = (0;1;4).
Cdu 71. Viét phuong trinh tham s6 va chinh tdc(néu c6) ctia duong thang d , biét d di qua diém
M (1;3; —1) va ¢6 vécto chi phuong ug = (1;2; —1).
Cdu 72. Phuong trinh dudng thang d di qua hai diem A(2; —4; —4), B(—2;—2;2) la

r=1+4¢t z=1 T = —2t z=1+3t
(A y=—1-2t y=—2—2t. C{y=-3+t . D) {y=-3+4t.
z=—8—0t z=2—11¢t z=—-1+3t z=4—t

© Nhan zét. Trén duong thang d c6 vo s6 diém di qua, mot sé truong hop, ngudi ra dé khong lay
diém ctia dé bai, ma lay nhing diém khéac trén d. Do dé, khi giai, néu thay ciing vécto chi phuong
nhung khac diém, ta nén loai trit va thit diém nhu tren.
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Cdu 73. Phuong trinh duong thang d di qua hai diem A(1;2;5), B(5;4;4) la

r=344t r=3—2t r=3+4t r=1+1
Aly=2+2t. y=5—4t . C©{y=3+2t. D dy=1+t

z=-1—t z=—1+2t z=45—1 z=—-1—-1
Cdu 74. Phuong trinh duong thang d di qua hai diém A(2;3;4), B(0;1;-2) 1a
@x+1_y—3_z—1 x—Q_y—3_z—4

T 1 3 T 1. 2
@f_y—l_z%—Z @x—l_y—Q_z—l

2 1 1 11 3
CdAu 75. Phuong trinh dudng thang d di qua hai diém A(1;2; —3), B(3; —6;1) la

r—2 y+2 z+1 r—1 y—2 243
@_13_ te A . a2t
©m— I e @IL‘— y+1l 2

1 -4 =27 1 -4 2
Cau 76. Viét phuong trinh trung tuyén AM cla tam gidc ABC véi A(—2;—2;2), B(—2; —5; —7),
C(6;—3;-1)

r—1 y+1 2438 r—1 y+2 2z2-2

AM: = = . AM = = .
@ 2 51 —13 11 —23 —114
Coan: Lo_y¥3_ztl Boanfol_ oyt ot

—2 1 3 3 4 —1

Cau 77. Viét phuong trinh trung tuyén AM ctia tam giac ABC véi A(3;1;2), B(—3;2;5), C(1;6;—3)

r=1+1¢ r=1-—4t r=3—4t =1+ 3t
(A)y=—-1-3t. y=—3+3t. (C©{y=1+3t. D) {y=-3+4t.
z=8—4t z=4—t z2=2—1t z=4—t

Cdu 78. Viét phuong trinh trung tuyén AM ctia tam giac ABC véi A(—1;3;2), B(2;0;5), C(0; —2;1).

r+1 y—3 2z2-2 r—1 y+3 242
AM : = = ) AM - = = )
~ 21 g1 4o 29 yia a1
@AM:JJ— :y+ :Z-i- . @AM:x_ :y+ :Z+ '
—2 4 —1 1 -1 3
Cadu 79. Viét phuong trinh trung tuyén AM cta tam gidc ABC véi A(—2;—2;2), B(—2;—5;—7),
C(6; —3;—1).
r—1 y+1 248 r—1 y+2 2z-2
AM : = = ) AM : = = )
@ 2 51 —13 1 ) —23 —114
AM: Lo_¥Ee 2l DYV iy b g i
—2 1 3 3 4 -1

Cdu 80. Cho ba diem A(0;—1;3), B(1;0;1), C(—1;1;2). Viét phuong trinh dudng thang d di qua
diém A va song song véi BC.

r y+1 =z-3 r—1 'y z-1
®§_11 - 11' —2 _il_ —1‘3

r—1_y_=z- xr _y _ =
@ —2 1 1 @—2 1 1

Cdu 81. Cho tam gidc ABC c6 A(1;4; —1), B(2;4;3) va C(2;2; —1). Viét phuong trinh duong thing
d di qua diém A va song song véi BC.

r=1 r=1 r=1 r=1
@ y=4—-1 . y=4+t . @ y=4+t . @ y=4+t
z=—1+2t z=14+2t z=-—1—-2t z=—1+2t
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Cdu 82. Phuong trinh dudng thang d di qua diém M (1;3;4) va song song véi truc hoanh la

r=1+1 r=1 r=1 r=1
@ y=3 . y=3+t. @ y=3 . @ y=3
z=4 z=4 z=4—1t z=4+t

Cdu 83. Phuong trinh dudng thang d di qua diém M (1;1; —2) va song song vdi truc Oz la

r=1+1 r=1 r=1 r=1
Ay=1 . y=1 . Cldy=1+t. Ddy=1
z=—2 z=t—2 z=t z=2+1

Cdu 84. Phuong trinh dudng thang d di qua diém M (4;3;2) va song song véi truc tung 1a

r=4+t =4 =4 r=4—1
@ y=3 . y=3+t. @ y=3 . @ y=3
z2=2 z2=2 z2=2+t z2=2

Cdu 85. Phuong trinh dudng thang A di qua diém M (2; —1;0) va song song véi duong thang d: %

y—2 z+1
= 1a
—2 3
x+2 y—1 =z r—2 y+1 =z
A = = A = = -
@ 1 —2 3 -5 —1 1
Qa.T-2_y+l_= DA TH2_y-l_ =
1 —2 3 5) 1 —1
Cdu 86. Phuong trinh dudng thang d di qua diem M (3; 1; —1) va song song v6i dudng thang A
y 2+3 I
Z — a
1 2
zr+3 y+1 z2z-1 r—3 y—1 2z+41
d: = = . d: - = ‘
- FOR I )yt sio
T+ Yy — z— xr — Y+ z+
d: - — . d: fnd = .
@ 3 1 —1 @ 3 1 —1

Cdu 87. Phuong trinh dudng thang d di qua diém A(2; 3; 1) va song song véi dudng thing A
y+1 z-3 |

xr —

r—1
-2

1

= 1
4 -1
r—2 y—3 z-—1 r—2 y—3 z-—1
d: = = . d: = = .
@ 22 —43 —11 22 33 11
S rT+Z2  y+o  z+ r—=2 y—-3 z-
©d'2_—4_—1‘ @d'1_—1_3'
2 . N 2 . - 2 N ' r—1 y_2 z—3 N
Cdu 88. Phuong trinh dudng thang d di qua diem A(3;5;7) vad // d': 5= 3 = 1 1a
r=3+2t r=2+4+3t r=1+4+3t r=1+2t
(A){y=5+3t. y =345t ©{y=2+5t. D){y=2+3t.
z="T+44t z=44Tt z2=34+Tt z=344t

Cdu 89. Duong thang A di qua M (3; —1;2) v vuong goéc v6i mat phang (P): x —2y+2—3=0c6

phuong trinh 1a

r—3 wy+1 2-2 r+3 y—1 242

A: = = . A: — = .
@ 13 —21 12 13 —21 12

©na. T8 _ytl_z-2 ©a. TF3_y-1_z+2
1 2 1 1 2 1
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Cdu 90. Dusng thang A di qua A(2;3;0) va vuodng goéc véi mat phang (P): z +3y — 2 +5 = 0 cb
phuong trinh la

r=1+4 3t r=1+1 r=1+1 r=1+3t
(Ay=3t . y=3t . C©{y=1+3t D) {y=3t
z=1-—1 z=1-—1 z=1-—1 z=1+t

Cdu 91. Duong thang A di qua A(2;1; —5) va vuong goéc v6i mat phang (P): x — 2y + 2z —3 =0 c6
phuong trinh la

r=2-+t r=-2—1 r=-2+t r=1+2t
(A{y=1-2t. y=—1+42t. C{y=-1-2t. D){y=—-2+t.
z=2t—5 z2=5—2t z =5+ 2t z=2—>5t

Cdu 92. Trong khong gian Ozyz, cho dudng thang d di qua diém A(1;4; —7) va vuong goc véi mat
phéng (P): x + 2y — 22 — 3 = 0. Phuong trinh chinh tic ctia duong thang d 1a

r—1 y—4 z47 x—1 z2+7
DT Pl P
@d: =T =T @d: T =5 =5
Cdu 93. Phuong trinh duong thang d di qua A(1;2; —3) va vuong goc v6i mat phang (Oyz) la
r=1+1 r=-1+t r=1+1 r=1-1
Ady=2+2t . y=2-2t . Cly=2 . D) dy=2+2t
z=—-3-3t z=—-3-3t z=-3 z=-3-3t
CdAu 94. Phuong trinh dudng thing d di qua A(2; —1;3) vh vudng goc véi mit phang (Ozz) 1a
(=2 (=2 (=2 (2 =2+t
@ y=1+t. y=t—1. @ y=1-—1t. @ y=—1
(2 =3 (2 =3 [z =3 (z=3+1
Cdu 95. Phuong trinh duong thang d di qua A(2;1; —3) va vuong géc véi mat phang (Ozy) 1a
(=2 (2 =2+t (=2 (2 =2+1
@<y:1+t. y=1 . @ y=1 . @ y=1
[z =3 (z=—3+1 (z=1t—3 (z =1

Cdu 96. Cho diém A(1;0;1) va mat phang (P): 2z —y + 2z — 1 = 0. Goi d 1a duong thang di qua A
va vuong goéc véi (P). Diém nao sau day khéng thudc duong thang d.

(A)Q(5;—2;3). N(—1:1;0). (C)P(3;-1;2). (D) M(—3;2;1).
Cdu 97. Cho diém A(1; —2;3) va miat phang (P): 3z —4y — 5z +1 = 0. Goi d la duong thang di qua
A va vudng goéc véi (P). Diém nao sau day thuoc duong thang d.

(A)Q(4;—5;—2). P(5:—10;—13).  (C)N(4;—6;—2). (D) M(7:—10; —13).

Loai 2: Viét phuong trinh tham s6 va chinh tac (néu c6) ctia duong thang d, biét d di qua diém
N . - o . - ~ -
M (z0; yo; 20), dong thoi vuong goc véi hai vée-to @ va b .

Qua diém M (zo; yo; 20)

{? Phuong phap:Ta c6 d: —
& phap VTCP W4 = [(_1’, b} = (ay; ag; az).

T =x9+ ait
©@ Tham s6 d: ¢y =1y + ast (t €R).

z =2zy+ ast
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@ Chinh téc d: =20 =479 _ 2720 44 (arasza3 # 0).
aq (05} as
Cdu 98. Trong khong glan Oxyz, viét phlIdng trinh duong thang d di qua diém M (2; 1; —5) dong thoi
vuong goc véi hai vée-to @ = (1;0;1) va b= (4;1;—1).
x—2 y—1 z+5 r+2 y+1 2-95
d — . d: = = .
o > yl1 ls Toy2s 4
@d :B+ y+ _ = ' @d:$+ _Yy—o_z- )
1 —5 —1 2 1 -5

Cdu 99. Trong khong gian Oxyz, viét phuong trinh dudng thang d di qua diém A(1;2;3) dong thoi
vuong goc véi hai vécto @ = (2;3;0) va b = (3;4;0).

r=1+t r=1 r=t r=1
@ y=2+t. y=2 . @ y=2 . @ y=t.
z=3+1 z=3—-1 z=3+1 z2=3

Cdu 100. Trong khéng gian Oxyz, viét phuong trinh dudng thang d di qua diem M(1; —1;2) dong
thoi vuong goc véi hai vée-to @ = (1;—4;6) va b = (2;1; —5).

z =1+ 14¢ r=1+2t r=1+3t r=1+1
(A y=—1+1Tt. y=—1—1t. C{y=-1-2t. D){y=—1+2t.
z=2+9¢ z =2+ 4t z =2+ 4t z =2+ 3t

Cdu 101. Trong khong gian Oxyz, cho hai diém A(1;4;2) va B(—1;2;4). Viét phuong trinh dudng
thang d di qua trong tam ciia tam giac OAB va vuong géc v6i mat phang OAB.

+ 2 + 2 y—2 -2
.f_y—Q_z—Q LT 2_Z+2
@d‘2_ 1 - 1 N @d' - - 1 .

Cdu 102. Trong khong gian Ozyz, cho hai diem A(1;0;1) va B(—1;2;1). Phuong trinh dudng thang
di qua tam duong tron ngoai tiép ciia tam giac OAB va vudng goc v6i mat phang (OAB) la.

r=t r=3+t1 =1t r=—14+¢
@ y=1+t. y=4+t. @ y=1+t. @ y=t
z=14+1 z=1—-1 z=1—-1 z=3—1

Cadu 103. Trong khong gian Oxyz, cho A(1;2;3), B(—3;5;7), C(—1; —4; —1). Viét phuong trinh dudng
thang vuong goc véi mat phang (ABC) tai trong tam G ctia tam giac ABC.

C r—1 y+1 =z+3 .B z+1 y—1 2-3
) 2, _+41_ 23 ) —QH_ Y5
) R o Cy—1 z-

O ©a Tyl 28

Cdu 104. Trong khong gian Oxyz, cho hai diém A(—1;0;3). Viét phuong trinh dudng thang A di
qua trong tam G clia tam giac OAB va vuong géc véi mat phing OAB.

r+1 y—1 242 r+1 y—1 242

A = = ) A = — )

A T Ly T Ly

@A:x— :y+ :Z— ‘ @A:$— :y+ :Z— .
3 -5 1 3 5 1

Cdu 105. Cho ba diém A(2;0;0), B(0;3;0),C(0;0;4). Goi H 1a tryc tam tam giac ABC'. Tim phuong
trinh tham s6 ctia dudng thing OH.
t_Y_ 2 r_Y¥Y_Z2 rT_Y¥Y_Z2 r_Y¥Y_Z2
@4_ —2° 3 4 2 © ' @4 32
Cdu 106. Cho ba diém A(3;0;0), B(0;6;0), C(0;0;6). Phuong trinh dudng thang di qua truc tam H
clia tam gidc ABC va vuong géc véi mat phang (ABC) c6 dang
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@x+1:y+2:z+3 x—2:y—1:z—1

23 16 16 21 13 13
r—3 y—6 z-— r—1 _y—3 =z-
© 2 1 1 © 2 1 1
~ 2 _1 3 _1 1
Céu 107. Cho M(—1;1;3) Vahaidu’éngthéngdlzx?) :y; :21 ,dQ;xJ{ :%:%.
Phuong trinh duong thang di qua M, ddng thsi vuong géc véi di va dy 1a
r=—-1—t r=—t r=—-1—1 r=-1—-1
@ y=1+1t . y=1+t¢. @ y=1—1t . @ y=1+1
z=14+3t z=3+t z=3+t z=3+t

Goi d 1a duong thang di qua M dong thoi vuong géc véi hai dusng thang d; va do. Ky higu 7, = (3;2;1)
va Uy = (1;3; —2) theo thit ti la cac véc-to chi phuong ciia dudng thang d; va dy. Khi d6, véc-to chi
phuong ciia duong théng d duge xac dinh béi

Ud - Ul A Ug = 7(—1; 1; 1)

r=-1—-1
Suy ra, phuong trinh tham s ctia dudng théng can tim c6é dang d: { y=1+1
z=3+1
- > -2 1 -1 -3 -5
Cdu 108. Cho hai duong thang dl:gc2 :%:Z+1 vz}dg:xl S 5 _— 5 . Phuong trinh
dudng thang A di qua A(2;3; —1) vA vuong goc véi hai dudng thang dy, dy 1a
r=—-8+42t r=2-—8t r=—-2—-28t r=—2+8t
A{ly=1+3t . y=3+3t . C©{y=-3+1 . D){y=—3—1t .
z=-7—1t z=—-1-Tt z=1-Tt z=1+Tt
. L a2 . N N r+1 y—2 2z2-—3
Cadu 109. Cho hai diem A(1;—1;1), B(—1;2;3) va duong thang A: 5 = 1 — 3 . Phuong
trinh duong thang di qua A, dong thsi vuong géc véi hai duong thang AB va A la
r—7 y—2 z-—4 r—1 y+1 =2z-1
@1_—1_1‘ 7_2_4'
@Q;—i-l_y—l_z-l-l @l’—i-l_y—l_z—i-l
7T -2 4 T2 4

Cdu 110. Viét phuong trinh dusng thang di qua A(2; —1;5) dong thoi song song v6i mit phang

. 1 -3
(P): 2x 4+ y+ 2z — 1 =0 va vuong géc v6i dudng thang A: TYL_Y 2 .

2 -1 3

r—2 y+1 =z-5 r+2 y—1 z+5
@—5_2_4‘ —5_2_4'
©x+2_y—1_z—|—5 @x—B_y—i-Q_z—i-Zl
5 =2 -4 2 -1 5

Cdau 111. Viét phuong trinh dudng thiang A di qua gbc toa do O, vuong goc véi duong thang
r—1 Y z+2

d: S va song song véi mit phang (P): x +y — 2z —5 = 0.
T Y z T Y z x Y z r_Yy_ =z
A — == =—, A — === —. A — == =—. A:—===-
@ 1 -5 3 1 -3 =5 @ 1 -3 5 @ 1 5 3

Cdu 112. Viét phuong trinh dudsng thang A di qua A(1;1; —2), vuong goc véi dudng thang d: va
song song v6i mat phang (P):z —y — 2z —1=0.

r+1 y—1 242 r—1 y+1 2+2

A: = = . A: = = .

A 200 2 ) 5
@A:x_ :y— :Z—i- . @I‘— Y- :Z-i- .
2 5 3 2 5 -3
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Cdu 113. Trong khong gian Ozyz, duong thing A di qua M(1;

—1;2), dong thoi song song véi hai
mat phang (P): 2 —y+22—1=0va (Q):  + 2y — 32 + 3 = 0 ¢6 phuong trinh la
@A:x—l_zﬁ—l 2—2'

_ A:x_1:y+122_2_
o2 s 1oyl 2
T+ Yy — z+ T+ y— z—
A: = = . A: — — .
@ 1 5 3 @ 1 —1 2
Cdu 114. Trong khong gian Ozyz, viét phuong trinh dusng thang di qua diéem A(1;2;3) dong thoi
song song vdi hai mat phang (P): 2z + 3y = 0 va (Q): 3z + 4y = 0.
x=1 r=1 =1 r=1+t1
@ y=2 . y=2. @ y=t. @ y=2+1.
z=3+t 2=t z=3 z=3+t
Cdu 115. Trong khong gian Oxyz, viét phuong trinh dudng thang di qua diem A(1; —2; 3), dong thoi
song song v6i hai mat phang (P): z+y+2+1=0vAa (Q): z—y+2z—2=0.
r=1 r=—-1+1 r=1+2¢ r=1+1
W y=-2 . y=2 .  (C{y=-2 . Diqy=-2
z2=3-2 z2=-3—-1 z2=34+2 z2=3—1
~ 2 _1 3 _1 1
Cau 116. ChoM(—1;1;3)vahaiduéngthéngdlzx3 :y; :21 ;dg:x—li_ :% 12
Phuong trinh duong théing qua M dong thdoi vuong géc véi dy va dy 1a
r=-1—t r=—t r=-1—t r=—-1—t
Aly=1+t . y=1+t. C{y=1-t . Ddy=1+¢t .
z=143t z=3+1 z=3+t z2=3+1
Cdu 117. Viét phuong trinh dudng thang di qua A(2; —1;5) dong thdi song song véi mit phang
; 1 -3
(P):2x+y+22—1:OVavuénggc’)cvc’iidu’(mgthéngA:% %223
r—2 y+1 =z-5 r+2 y—1 =z+45
® -5 2 4 -5 2 4
©x—|—2_y—1 zZ+9d @x—5_y+2_z—l—4
5 =2 —4 2 -1 5
Cdu 118. Trong khong gian Oxyz, duong thing di qua M (1; —1;2) dong thdi song song v6i hai mit
phang (P): x —y+22—1=0va (Q): z + 2y — 32 + 3 = 0 c6 phuong trinh
r—1 y+1 =z2-2 r—1 y+1 =z2-2
® —1 5 3 1 5 =3
©x+1_y—1_z+2 @x—l—l_y—5 z—3
1 5 3 1 -1 2
Cdu 119. Trong khong gian Oxyz, phuong trinh mit phang di qua M(1;—3;1) va vuong goc véi
. . z+1 y+1 2z-1_
duong thang d: =5 =7 la

(A)3z —2y+2—3=0. (B)3z—2y+2+2=0.
(C)3z+2y—2+10=0.

D)3z —2y+2—10=0.
CdAu 120. Trong khong gian Oxyz, phuong trinh mat phang (P) chita dudng thing
J: r—1 'y =z+1

2 1

dong thoi vuong goc véi mit phang (Q): 2z +y — 2z =0 1a
@x—i—Qy—l:O. x—2y+z=0. @x—Qy—le. @x—i—Qy—l—z:O.
Cadu 121. Trong khong gian Oxyz, phuong trinh dudng thiang d 1a giao tuyén clia hai mat phang
(P):x+2y+2—8=0va(Q):2x —2y—32+11=01a
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@x—l_y—2_2—3 x—l_y—2_z—3

4 5 6 4 -5 6
©x+1_y+2_z+3 @m+1_y+2_z+3
4 5 6 4 -5 6

Cdu 122. Trong khong gian Ozyz, viét phuong trinh duong thang A nim trong mit phang (P): 2z —
x y—1 =z2+2

y—z+4 = 0 va vuong goéc véi duong thing d: 1= 3 T Biét A di qua diem M (0; 1; 3).

r y—1 =2-3 r y—1 =2-3
@1_ 2 1. 1_ 11
@E_y—kl_z—l—i’) @f_y—i—l_z—i—?)

1 -1 1 111
~ R . R 2 T y—1 z—2 . .
Cadu 123. Trong khong gian Ozyz, cho duong thang A: ‘el T mat phang

(P): x + 2y + 22 — 4 = 0. Phuong trinh dudng thang d nam trong (P) sao cho d cit va vuong
gbc voi A la

r=-—-3+1t xr =3t r=—2-—4t r=-—1—1
Aly=1-2t. y=2+t . C©{y=3t—1 . D) {y=3-3t.
z=1-—1t z =242t z=4—1 z=2-—2t

Cdu 124. Trong khong gian Ozyz, phuong trinh dudng thing d di qua A(1;2;3) dong thai d cit va
vuong goéc véi Ox 1a

=1 r=1 r=1+t r=-—1
Ay =2 : y=2+2t. @ y =2 . D) {y=-2 ,
z=34+3t z=34+3t z=34+3t z=—-3+3t

Cdu 125. Trong khong gian Oxyz, phuong trinh dudng thang d nim trong (P): 2 +y +2z —3 =0,
26 y410 2-5

déngthdidcétdlsz — 3 vavuénggécvc’iidQ:xi_lzy§2:z;3la
r=4+3t r =44 62t r=—4+2t r=4+3t
(A y=—-3+14t. y=-3-22  (C{y=3-a . D) {y=-3—14t.
z=2+1 z=2—25t z=-2+4t z=2+1

Bai tap vé nha
Cdau 1. Trong khong gian Ozyz, phuong trinh tham s ctia duong thing d di qua diém M(2;0; —1)
va ¢6 vec-to chi phuong @ = (4; —6;2) 1a

=2+ 2t r=—2+2t r=—2+4t r=4+2t
A y=-3t . y——3t .  ©ly—-et . Dly—-=z
z=—1+1 z=1+t z=1+4+2t z=2+t

Cau 2. Trong khong gian Oxyz, cho tam giac ABC ¢6 A(1;4; —1), B(2;4;3), C(2;2; —1). Viét phuong
trinh dudng thang di qua A va song song véi BC.

r=1 r=1 r=1 r=1
@ y=4-t . y=4+t . @ y=4+t . @ y=4+t
z=—142t z=1+4+2 z=—-1—-2t z=—14+2t

Cdu 3. Trong khong gian Ozyz, phuong trinh nao sau day la phuong trinh chinh tic cia dudng thang
di qua hai diém A(1;2;—3) va B(3;—6;1) ?

r—2 y+2 z+1 r—1 y—2 243
@_13_ 16_ _21‘ 33_ _+11_ 11'
r—o Y 2 rT—3 Yy _Z—
©1*—4*—2' @1*—4*2'
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Cdu 4. Trong khong gian Oxyz, cho tam gidc ABC c¢6 A(—1;3;2), B(2;0;5), C(0; —2;1). Phuong
trinh duong trung tuyén AM cla tam giac ABC 1a

x+1 y—3 =z-2 r—1 y+3 z+2
@2_—4_1' 2_—4_1'
©x—1_y+3_z+2 @x—Q_y~|—4_z—|—1
-2 4 =1 1 -1 3

Cdu 5. Trong khong gian Oxyz, viét phuong trinh duong thing d di qua A(2;3;1) va song song vdi
r—1 y+1 2-3

duong thing A:

2 —4 -1
r—2 y—3 z-1 r—2 y—-3 z-1
@2_—4_—1' 2_3_1'
©x—|—2_y+3_z+1 @x—2_y—3_z—1
Y R 1 -1 3

Cdu 6. Trong khong gian Ozyz, phuong trinh nao sau day la phuong trinh dudng théng di qua diém
A(2;3;0) va vuong géc véi mat phang (P): v +3y —2+5=07

r=1+3t r=1+1¢ r=1+1¢ r=1+3t
Aly=3t . y=3t . C{y=1+3t D) dy=3t
z=1-—1t z=1—1t z=1-—1t z=1+41t

Cdu 7. Trong khong gian Ozyz, viét phuong trinh duong thang di qua diém A(2; —1;3) va vuong
gbc v6i mat phang (Oxz).

x =2 x =2 r=1 rT=2+1
(A y=—1+t. y=1+t. C{y=1-t. D {y=-1+t.
z=3 z=-3 z=3 z=3

Cdu 8. Trong khong gian Oxyz, viét phuong trinh tham s6 clia dudng thang di qua diém A(1;2; —2)
v vuong goéc véi mat phang (P): z — 2y + 3 = 0.

r=-—-1+1t r=1+1 r=—-1+t r=1+1
(A y=-2-2t. y=2-92 . C{y=—-2-2t. D dy=2-2t
z=2+4+3t z=—-2+3t z=2 z=—2

Cdu 9. Trong khong gian Oxyz, cho hai diém A(1;4;2) va B(—1;2;4). Viét phuong trinh dudng
thang d di qua trong tam tam gidac OAB va vuong goc véi mat phang (OAB).

‘f_y+2_z+2 'E_y—2_z—2
@d.2_—_12_ 12. d.2_—_+12_ }FQ.
T _y-2 _z- T _yt2 _z
@d.2 — — @d.2 : —

Cdu 10. Trong khong gian Oxyz, cho diem M(—1;1;3) va hai dudng thing

—1 3 —1 1 ) 5
AL — - y; - ‘”T - % = . Viét phuong trinh domg thing di qua M,
vudng goc véi A va A’
r=-1—-1 r=—t r=-1—1 r=—-1—-1
Aly=1+t . y=1+t. Cly=1-1t . D){y=1+t¢
z=1+3t z=3+t z=3+t z=3+1
Cdu 11. Trong khong gian Ozyz, viét phuong trinh dudsng thang di qua B(2; —1;5) dong thdi song
song v6i mat phing (P): 2z + y + 22 — 1 = 0 va vuéng goéc véi dudng thing
r+1 Y z—3
A =L =
2 -1 3
r—2 y+1 2-5 r+2 y—1 245
@—5*2*4' —5*2*4‘

3. PHUONG TRINH BUONG THANG [T



©x+2_y—1_z+5 @x—5_y—|—2_z—|—4
5 0 =2 -4 2 -1 5
Cdu 12. Trong khong gian Ozyz, duong thang A di qua diem M(1;—1;2), song song dong thdi véi

hai mit phing (P): 2 —y +2z—1=0va (Q): x + 2y — 3z + 3 = 0 c6 phuong trinh la

r—1 y+1 =z2-2 r—1 y+1 =2-2
~ _+11_ 51_ —?iz' —1|-1_ 55_ _33.
T _y— _Z T _y— _Z—
©1_5_3‘ @1_—1_2'

Cdu 13. Trong khong gian Oxyz, goi A la giao tuyén clia hai mat phang (P): z —y + 2+ 3 =0 va
(Q): 2x + 3y — 2 — 3 = 0. Khi d6 phuong trinh doong thing A 1a
r y z+3 r y z+3 r y z—3 r y z—3
@2_3_ -5 —2_3_ 5 -2 3 5 @2_3_ —5

Cau 14. Trong khong gian Oxyz, viét phuong trinh dudsng thing A di qua gbc toa do O, vuong goc
r—1 Y z+2

voi d: == va song song véi mit phang (P): o +y — 2z —5 = 0.
t_ Y _=z r_Y _Z r_Y _Z rT_Y_Z2
@1_—5 3 1 -3 =5 ©1 -3 5 @1 5 3

Cdu 15. Trong khong gian Ozyz, viét phuong trinh dudng thang d ndm trong mat phang (P) dé d
) o TR
cat va vuong goc véi duong thang A, véi (P): x + 2y +2z —4 =0 va A: % _YT o Z

1 -1
rT=-3+1 =3t r=-—-2—-4t r=-1—1
Aly=1-2t. y=2+t . ©{y=—-1+3t. D){y=3-3t.
z=1—-1 z=2+2 z=4—-1 2=3-2
Cdu 16. Trong khong gian Oxyz, viét phuong trinh duong thing A nim trong mat phang (P): 2z —
2 _1 2 Z 2
y—z+4 = 0 va vuong goc véi dusng thang d: % = yT _ 7 +3 . Biét A di qua diem M (0; 1; 3).

r y—-1 =2-3 r y—-1 =2-3
@1_2_1' 1_1_1‘
@f_y+1_z+3 @{ y+1 2+3

1 -1 17 11 1
2 ~ . < 2 N 2 r+1 y_l N <

Cdu 17. Trong khong gian Ozyz, cho diem M(1; —1;4), dudng thang A: s = 4 —5 % mat
phing (P): z + 2y — 2z — 15 = 0. Viét phuong tinh dudng thang d di qua diém M, song song véi P
va cat A.

r+1 y—-1 =2+4 r+1 y—1 =244
~ Yo A Yo A

r—1 y+1 z- r—1 y+1 2z-
©4_—1_1' @4_—5_—3'

Cdu 18. Trong khong gian Ozyz, cho cac diém A(2;0;0), B(0;3;0) va C(0;0; —4). Goi H la tric tam
clia tam giac ABC. Phuong trinh tham s6 ctia duong thang OH 1a

T = 6t r = 6t xr = 6t xr = 6t
@ y = —4t. y=2+4t. @ y=4t . @ y =4t
z=—3t z=—3t z=—3t z=1-3t
~ ~ . . N 2 I'_6 y_4 Z—4 N
Cadu 19. Trong khong gian Ozyz, cho hai dudng thang d;: — = " = T va
_2 —2 > 2
dy: z T = Y 5 = % Viet phuong trinh duong thang A la duong vuong goc chung cia hai
duong théng dy va ds.
r—4 y—3 z2-2 r—4 y—3 z-2
@8*1*—4' 9*2*—1'
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" . N r—2 y—-1_ 2-2 | v
Cadu 20. Trong khong gian Oxyz, cho hai duong thang d; : = - » dy: Sy=3
z=—-2+4t
Viét phuong trinh duong thing d 1a duong vuong goc chung ctia hai dudng thing d; va ds.
x =2+ 3t r=—2+3t xr=—2+3t x=2+t
(AMy=1+3t". y=1+3t . C{y=1-3t" . D y=1+2¢.
z=-2—1t z2=2+t 2=2+t 2=2-t

Cdu 21. Trong khong gian Ozyz, cho mit phang (P): 2z —y + 2z — 10 = 0, diem A(1;3;2) va dudng
r+2 y—1 =z

théng d: 5 . _1 . Tim phuong trinh dudng thang A cat (P) va d lan lugt tai hai diém
M, N sao cho A la trung diém ctia doan MN.
r+6 y+1 =2z-3 r—6 y—1 =243
@7_4_—1' 7_4_—1‘
©x—6_y—1_z—i—3 @x+6_y+1_z—3
7T -4 -1 7 -4 -1

Cdu 22. Trong khong gian Ozyz, cho mat phang (P): v +y —2z+5 = 0, diem A(1; —1;2) va dudng
r+1 vy z2-2

thang d: 1= 1 . Viét phuong trinh dutng thing A cat d va (P) lan lugt tai hai diém
M, N sao cho A la trung diém ctia doan MN.

r+1 y—1 2z2+2 r—1 y+1 =2-2
@_11_ 3.2 20 T 2%

r—1 y+1 z- r—1 y+1 z-
©2_3_2' @2_3_—1'

] v 1 22
Céu 23. Cho duimg thing d: —— y;r - =

phuong trinh duong thing A qua A(—1;0;2) cit d tai M va cit (P) tai N sao cho A la trung diém
cua doan M N.

va mat phang (P): 2z —y — 2z — 3 = 0. Viét

r=-2+t r=-—1+2t =1 r=—1-—3t
(Ay=3-3t. y=—6t . (C©){y=3+3t. Dy=0
z=4—-2t z =2+ 4t z =442t z=2-—3t

~ 2 - 1 1 2
Cdu 24. Cho duosng thang d: i 5 = 4 +1 = Z;_

phuong trinh duong thiang A qua A(2; —1;1) va cat d tai M va cat (P) tai N sao cho A la trung diém
cua doan M N.

vh mat phéng (P): z + 3y + 22 — 5 = 0. Viét

)
r=3—t 9 5 )
x — Yy — z—
@ y:t_2. = = .
1 -1 -1
\z:t
(2 =3+t ) O .
xr — Yy z—
=1 . = = .
(z=2+1
N . 2 r y—-1 z-2 )
Cadu 25. Cho duong thang d: 1= 5 = 1 W méit phang (P): x —2y+ 2z —6 = 0. Viét phuong

trinh dudng thang A qua A(2;1;2) va cat d tai M va cit (P) tai N sao cho A la trung diém ctia doan
MN.

3. PHUONG TRINH BUONG THANG



r=1+1t r=2—1t r=1-—1 r=2-—1

(A)Sy=3-2t. y=1-2t C{y=-1-2t Dy=1

z=3—1 z=2+1 z=3+1 z2=2—-1
r=2+t 5 9
Cdu 26. Cho dudng thang d: { y = 3+t va mit phang (a): x+y+2z—1=0va diémG(§;1;§).
z2=3

Viét phuong trinh dudng thang A cit d va () lan lugt tai M, N sao cho tam giac OM N nhan G lam
trong tam.

r=1 r=1+1 xr=0 r=2+t

Aldy=2+t . y=1+3t. C{y=—1+t. D) {y=3+3t.

z=3+4t z2=3+2 z=3+4 z2=3+2
r—1 y+1 z-1

Cau 27. Cho dudng thing d: va mit phiang (a): x —y + 2 — 4 = 0 va diém

1 . |

4 . 2 . N
G (5, 0; 1). Viét phuong trinh dudng thang A cat d va («) lan lugt tai M, N sao cho tam giac OM N

nhan G lam trong tam.

(2 =1+1 ) .
T — - z
(A)Qy=1+3t. _¥y—-_Z2
2 2 1
(z=3+21
(v =0 1 y+1 1
T — Y z—
=—1+1. = = .
©y=-1+ D= 5 :
(z=3+4
r=2+t
CdAu 28. Cho duong thang d: { y =1+t va mat phang (a): x —y + 2z — 5 = 0 va diéem C(—1;0; 3),
z=4+t

D(—2; —1;2). Viét phuong trinh duong thang A cit d va («) lan lugt tai A, B sao cho tit giac ABC D
la hinh binh hanh.

)
r=1
1 2 —1
Aly—1it OESEE ALSA S
1 1 1
(z=3+4
(0 =1+t 3 9 5
T — y— z—
=1 . = = .
(z=3+4
r=1-—t
Cau 29. Cho duong thing d: =1—t vamat phang (a): v —y+ 2 —5 =0 va diém C(2;0;7),
z=>5+12t

D(—1; —5;5). Viét phuong trinh dudng thing A cit d va («) lan lugt tai A, B sao cho tit gidc ABC'D
la hinh binh hanh.

[2=—1+1 1 2 |
T+ + z—
@ y=-—-1+t¢. S = .
1 1 1
\z:9+4t
(2 =1+3t -
r Yy Z—
\z:5+2t
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Cdu 30. Trong khong gian Ozyz, viét phuong trinh mit phang (P) di qua diém M (1;2;3) va cét ba
tia Oz, Oy, Oz lan lugt tai A, B, C sao cho thé tich t& dien OABC nhé nhét.
(A) 6z + 3y + 22+ 18 = 0. (B) 62 + 3y + 32 — 21 = 0.
(C)6z+3y+32+21=0. (D) 6z + 3y + 22 — 18 = 0.
Cdu 31. Trong khong gian Ozyz, viét phuong trinh mat phang (P) di qua diém M(9;1;1) va cit ba
tia Oz, Oy, Oz lan lugt tai A, B, C sao cho thé tich ti dien OABC nho nhat.

WL +y 21, g+%+§:1. ©Xi ¥iio1 DIsiyio

2t 3 3 2t 3 3 2t 3 3

Cdu 32. Trong khong gian Ozyz, cho mat phang () di qua diém M(1;2;1) v cit cac tia Oz, Oy,
Oz lan luot tai A, B, C sao cho do dai OA, OB, OC theo thit tif tao thanh cap sd nhan c6 cong boi
biang 2. Tinh khoang céach tit goc toa do t6i mat phang (a).

44/21 21 21
w5 = ©==. D)oVl
21 21 7
Cdu 33. Trong khong gian Oxyz, cho mit cau mat cau (S9): 22 +y?+ 22 = 3. Mot mat phang («) tiép
/ s o X N < 2 . . .z . 2 2 . 1 1
xtc v6i mat cau (S) va cat cac tia Oz, Oy, Oz tai A, B, C. Gia tri ctia bieu thic O + 052 + OC?
bang
1 1
A v2. ® 3 © 9 D) V3.

Cdu 34. Trong khong gian Ozyz, cho diém M (1;4;9). Goi (P) la mat phang di qua M va cét ba tia
Ox, Oy, Oz tai A, B, C (khac O) sao cho (OA+ OB + OC) dat gia tri nhé nhat. Mat phang (P) di
qua diém nao dudi day?

(A) (12;0;0). (0;0;12). (©)(6;0:0). D) (0;6;0).
N : —1 .
Cadu 35. Cho duong thang d: a 5 = % = % va hai diem A(2;1;0), B(—2;3;2). Phuong trinh mat
cau mat cau (S) di qua hai diem A, B va c¢6 tam thudc dusng thang d 1a
A @+ 17+ (y+ 1)+ (-2 =17, B (@ =1+ (y+ 1) +(z -2 =0.
C-1+ -1+ (-22=5. D@+ 1)+ +12+ (= +2? =16,
Cdu 36. Cho mat phang (P): 2z + 6y + z — 3 = 0 cit truc Oz va dudng thang
d: ? I 0 _ g _— _16 lan lugt tai A, B. Phuong trinh mit cau duong kinh AB 13
(A)(z+2)2+ (y — 1)+ (2 +5)% = 36. Bz -2+ @y+1)2+(z-5)?2=
C(@+22+@y—12+(z+5?2=0. D) (x—2)%+ (y+1)>+ (z — 5)* = 36.
N . 2 x+1 y z+2
Cdu 37. Cho mat phang (P): z+2y+ 2z —4 = 0 va dudng thang d: 5 =1~ 3 . Viét phuong
trinh duong thang A nim trong mit phang (P), dong thoi cit va vuong goc véi d.
r—1 y+3 =z-1 r—1 y—-1 =z-1
- oy 2 o T
r—1 y—-1 z- r—1 _y—-1_ =z-
©5_—1_2‘ @5 —1 -3
A -2 N N 2 r—1 y+1 z
Cdu 38. Cho diem M (2;1;0) va dudng thang A: 5 =1 =1 Phuong trinh tham sb clia
dudng thang d di qua M, cit va vuong goc véi A la
r=2+1 r=2-—1 r=1+1 r=2+72
(A {y=1-—4t. y=1+t. C{y=—1—4t. D y=1+t .
z= =2t z=1 z=2t z=—t
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~ 2 2 - 1 1 P 2
Cdu 39. Cho diem A(1;0;2) va dusng thang d: xT = ‘7% - ; . Viét phuong trinh duong thang

A di qua A, cat va vuong goc véi d.

r—1 'y =z-2 r—1 'y z2-2

®1__1' 1_1_1‘
CEaL
5 =

z—2 r—1 Y 29
T © 1 -3 1

Cdu 40. Cho cac diem A(2;0;0), B(0;3;0) va C(0;0; —4). Goi H 1a tryc tam tam giac ABC. Phuong

trinh tham s6 ctia dudng thing OH la

N |

T = 6t T = 6t r = 6t T = 6t
(A y=—at. y=2+4t. C{y=4at . D) {y=4t
z=—-3t z= -3t z= -3t z=1-—3t

' oA o A Xe , IN N\ e , °« A A
Q Hinh chieu, diem doi xi*ng va bai toan lien quan (van dung cao)

a) Tim M la giao diém ctia d: TR _ VT ETR (P):ax+by+cz+d=0.
ay az a3
Dt T — Xo :y—yo :Z—Zo ¢
aq (05} as
=>M(a1t+x0;a2t+yo;a3t+zo) € d.
Vidn(P)=M=Me(P)=t= M. \M
P \\\

b) Tim hinh chiéu ctia diém M lén mat phang (P), ctia diém M lén dudng thang d.

A Cho duong thing viét mat, cho mat viét duong va tim giao diém.

(a) Tim H 1a hinh chiéu ctia M lén mat (P) va tim M’ 1a diém d6i xting véi M qua (P).
@ Viét duong MH qua M va VTCP

— — M —
UMH = N p. ~ I np
@ Hinh chiéu H la giao diém ctia MH va (P). L
g
® Diém M’ d6i xiing véi M qua (P) théa man H 1 trung P |
diém ctia MM'.
M/
(b) Tim H la hinh chiéu ctia M lén dudng d va tim M’ la diém déi xting v6i M qua d.
©® \_/;iét mat phang (P) qua M va VTPT dl 1,
nNp= Ugqg.
® Hinh chiéu H la giao diém ctia d va (P). M milin Y

©@ Diém M’ déi xing v6i M qua d théa man H 1a trung
diém ctia MM’

¢) Tim phuong trinh m&t cau (S’) d6i xing véi mat cau (S) qua mit (P) va qua dudng d.
B CHUONG 3. HINH HOC KHONG GIAN OXYZ



(a) Tim mit cau (S’) doi xing véi (S) qua (P).
® Ta luon ¢6 R’ = R.

® Tam [’ 1a diém d6i xting ctia I qua (P).

(b) Tim mat cau (S’) dbi xing véi (S) qua (P).
® Ta luon c6 R’ = R.

® Tam [’ 1a diém déi xtng cta I qua d.

(S) (8")
___
I H I
d
(S) HL (8")
I Ji

Hinh chiéu va diem doi xing qua truc, mat phang toa do va goc toa do: “Hinh chieu thieu
cdi nao cho cdi dé bang 0 - Doi ziing thiéu cdi nao doi dau cdi dé”.

d) Tim phuong trinh hinh chiéu ctia dudng thang 1én mit phang.

® Tim phuong trinh hinh chiéu ctia dudng thing d 1én mat phing (P).

PP1: Tim hinh chiéu d’ 14 giao tuyén ctia hai PP2: Tim giao diém va hinh chiéu len (P).

mat phing.

e Viét phuong trinh mp(Q) chia d va
vuong goc (P).

Q) Qua M € d
- \VTPT: 7 g = [Ww, T

e Hinh chiéu cta d tréen (P) la duong
thang d' chinh 1a giao tuyén ctia (Q) va
(P).

M

d AN

@

Tim A la giao diém ctia d va (P).

Chon M € d(M # A).

Tim diéem H 13 hinh chiéu vudéng géc clia
M trén (P).

Hinh chiéu d’ chinh la dudng théng di
qua A va H.

Luu §: Néu d // (P) thi & // d va & di
qua diém H 1a hinh chiéu vuong goc ciia
diém M(M) € d) tren (P).

® Tim phuong trinh dudng thing d' déi xing véi d qua mat phing (P).

Néu d /| (P).

M d

Hj

3. PHUONG TRIfH PUONG THANG
M/




e Lay M thuoc d. Néu d cit (P) tai diém 1.

M
I
7/ N r H
7/ AN |
, ” R // \\ |
e Tim H la hinh chiéu ctia M trén (P). P . . !
AN
M/

e Liy M thuoc d.
e Tim H la hinh chiéu cia M trén (P).
e Tim M’ déi xing v6i M qua (P). Khi ~® Tim M’ doi xting v6i M qua (P). Khi

M’ qua M’
g6, @ T d6, d'- .
VTCP: Ug = Uq VTCPud/:IM

r—1 y+2 =z-1

Cdu 41. Giao diém ctia duong thing d: va mat phang (P): 2z +y — 3z =

-1 2 1
0.
(A) My(2:4;1). Ms(3; —4; 1). (C) My(2; —4:0). (D) My(3;4:0).
N , ~1 2 ,
Céu 42. Giao diém ctia d: ~ = % = Z+3 va mat phang (P): 2z +y — z+ 3 =0.

(A) M(2:—1:1). M(0;—2;1). (C)M(0;—2; —1). (D) M(2

r+1 y—4 =242

Cau 43. Giao diém cia d: va mat phang (P): x +2y — 2 — 6 = 0.

2 -2

(A) M(1;2:1). B) M(1;-2;1). (C)M(1;-1;2). (D) M(1;2; 1)
CdAu 44. Hinh chiéu cta diém M (3;0; —1) trén mat phang (P):2+y—2z—1=01a

(A) H(2;—1:0). (B) H(4;1;—2). (C) H(2:1;0). (D) H(—1;0;2).
Cdu 45. Hinh chiéu ctia diém M(—1;2;3) trén mat phang (P): 20 —2y — 2 —9=0la

(A) H(=2;1:3). B) H(3;-2;1). (C)H(2:1;3). (D) H(3;2;1)
CdAu 46. Hinh chiéu cta diém M (3;1; 0) trén mat phang (P): 22 +2y — 2+ 1=10la

(

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

Cdu 47. Diém d6i xting v6i diem M (2;1; —1) qua mat phang (P): 2 +2y — 22 +3 =012

(A M(0:3:3). M1 -1-1). ([CM(1-11), D) M(0:-3:3).
Cdu 48. Diém déi xiing véi M (4;2;1) qua mat phang (P): 4r +y +2z+1=0la
@M'(—4;0; —3). (B) M'(—4:4; —1). @M’(4;2;1). @M’(—2;0;5).
" - L s p r—4 y—4 - 2 .
Cadu 49. Hinh chiéu cta M (1;1; —1) trén duong thang d: 5 =g = 1a
(A) H(2;2;3). H(6:6:3). (C)H(2:1;-3). @H 1;1;4).
- ) : w 2 y—1
Cadu 50. Hinh chiéu cua diem M(—1;1;6) trén dudng thang d : ’ T = Y 5 = g la

@H(1;3;—2). (B) H(1;17;18). @H(S;—l;Q). @H(2;1;0).
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~ Z 2 2 - 1 1
Cadu 51. Hinh chiéu cta diem M (1;0;4) trén duong thang d: % = y—l = z—;— la
(A) H(1;0;1). H(—2;3;0). (C)H(0;1;—1). (D) H(2;—1;3).
. . . . ) 1 3 2
Cdu 52. Diem ddi xing véi diem M (3;2;0) qua dudng thang d: a —f _ ;_ - ;— 1a
(A) M'(=1;0;4). M'(7;1; -1). © Mm(2;1;-2). (D) M'(0;2; -5).
. . . . 1 4
Cdu 53. Diem ddi xing véi M(2;0;1) qua dudng thang d: % = % = % 1a
(A)M(0; 1;3). M(1;3;0). ©)M'(0;0;3). D) M'(3;0;-1).
r=2+1
Cdu 54. Hinh chiéu vuong goc ciia duong thang d : { y = —3 + 2t trén mat phang (Oyz) la
z=1+3t
r=2+1 z =0 T =1 r=0
Ay =-3+2t y=3+2t. C){y=2t. D) y=-3+2t.
z=0 z=0 z2=0 z=14+3t

-1 y+1 =z-2

NP 2 L . 2 x S 2
“:tl:j Cadu 55. Hinh chiéu vuong goc cia duong thang d: trén mit phang (Ozy)

. 2 1 1
@la
c rz=0 r=1+2t r=—-1+2t r=-—-1+2t
':f:’ A dy=—1+t. y=—1+t. Cly=1+t . D{y=—-1+t¢ .
E z2=0 z2=0 z2=0 z2=0
_g' Cadu 56. Hinh chiéu vuong goc ctia duong thing d: 1:;1 = y—zl))—2 = 213 trén mat phang (Oxz)
O- 1y
g r=1+t r=T—2t rT=—3+2 r=—1+43t
— y=0 . y=0 . ©){y=0 . D{y=0
6 z=3+2 z2=06+1 z=14+1 z2=2+1
Cdu 57. Hinh chiéu vuong géc clia duong thang d: x;l = y—i—l zgtrén mit phang (Oyz) la
r=1+4+2t r=1+4+2t r=1+2t x=0
@ y=20 : y=20 . @ y=—-1+1¢. @ y=—-1+1¢.
z=3 z=10 z=0 z =3t
xr="T7+5t
Cdu 58. Duong thang déi xiing ctia d: { y = —3 + 4t qua mat phang (Ozy) 1a
z=12409t
x=7T-—>5t x=T+51 xr=—-7T+05t x=—7-—>5t
(A Qy=—-3—4t. y=-3+4t . (Cy=3-4t . (D){y=-3—4t.
z=12-9¢ z=—12-9¢ z=—12+09¢ z=12+4+9t

~ 2 Z - 1 - 1
Cadu 59. Duong thang ddi xing cua d: TV _Z

qua mit phang (Ozz) la

1 1 -1
r=t r=t r=t r=—t
@ y=1+t. y=—-1—-t. @ y=0 . @ y=1+1
z=1-1 z=1-1 z=1-1 z=—-1+4+1
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Cau 60. Dusng thing déi xiing cia d:

r=1+1t
() y =t
z=—4+2t

chiéu cta d tren (P) 1a

@$—1_y+2_z—3
2 5 17
©x+1_y—2_z—i—3

2 -5 1

cia d trén (P) la
@x—3_y—1_z+1
3. 1. -1

©x—3_y—1_z+1
111

Cadu 63. Cho mat phang (P)
cia d trén (P) la
z+1

r—2 y—1_
@ 1 1 =3

r=t

y=1—1 qua truc hoanh c6 phuong trinh la

z2=242
r=t r=t r=1+1
y=—-1+1 . @ y=—-1-—1. @ y=1t
z=—-2-2 z=—-2-2 2 =—4+2
N _ . . . - xr—1 y—2 z-3 ___
Cadu 61. Cho mat phang (P) : 2z +y + 2z — 3 = 0 va dudng thang d: 5= 7 = 3 . Hinh
x—l_y—|—2_z—3
2 -5 1
@l’+1_y—2_2+3
2 5 1
~ 2 2 _3 _]_ 1 Z
Cau 62. Cho mit phing (P): © — z — 4 = 0 va dudng thing d:xg :yl :Z+1 . Hinh chidu
x—3_y_z+1
11 -1
@x—?)_y—l_z—i-l
-1 2 1
. 1 2 .
:x—y—2z—3:0vadu€5ngthangd:%:%:Z—i_ . Hinh chieu
x+2_y+1_z—1
3 1. 17
@x+2_y+1_z—1
11 =37

©x—2_y—1_z+1
3 1 17

Cdu 64. Cho dusng thang d: ’ |

—1 y+1 z-2

z va mat phang (P): 22 —y+ 22 +2 = 0. Duong

thang d’ ddi xting v6i d qua (P) c6 phuong trinh 13

r=t
@ y=4+t.
z=1+1

Cadu 65. Cho duong thing d:

OF

(v =1t r=1+1t r=1t
y=—6+t. @ y=—1—1t. @ y=4—t.
\z:l—i—t z2=2—1 z=1-—1
.

r=1+2t

y =1+t va mat phing (P):z — 3y — z — 8 = 0. Duong thang d'
z=1-—1

\

déi xiing v6i d qua mat phang (P) c6 phuong trinh 1a

=342t
@ y=-5+t.
z=-1—1

Cdu 66. Cho duong thing d:

OF

(

z=1+2t r=-—-3+2t r=34+ 2t
y=—2+1. C{ly=5-1 D) dy=-5-t.
\z:—l—t z2=1-—1 z=—1—1
(=745t

y = —7+t va mat phang (P): 3x — 5y + 2z + 8 = 0. Dudng thing

\z:6—5t

d’' d6i xting v6i d qua mat phang (P) c6 phuong trinh 13
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z =17+ 5t =11+ 5t r=—5+ bt x =13+ 5t

(A {y=33+1 . y=23+1 . Cly=13+1t . D y=17+t .

z =66 — 5t z=32—-05¢t z=-—2-—-0>51 z=4->5t
Cau 67. Chohaidu’(‘jngthéngdl:$;3:y+121zzglvadQ:lezygg)zzgl.thmg
trinh duong thang A déi xtng véi d; qua dudng thang d, 1a
r =942t r=-94+2t T =942t r=9+2
@ y=9+t . y=9+t . @ y=9+t . @ y=9+1 .
z2=-5+3t z=—=5+3t z=—=3+3t z=3+3t
x=1+2t r=—-1+1
Cdu 68. Chohaiduong thangd,: {y=3—1t vady: { y=4—2t' . Viét phuong trinh dudng thang
z=2+2t 2z =2t
A sao cho dy;dy d6i xitng nhau qua dudng thang A.
r=1+1 r=3t—1 r=14+2t r=3t—-1
@ y=4—-1. y=2-—23t. @ y=2-1 . @ y=4-3t.
z=5+t z=3+41 z=3+4t z =4t
Cdu 69. Cho hai dudng thang dlszl = y;5 = Z;2va dQ:%:yT_ZL:g Phuong trinh
dudng thang A déi xing véi di qua ds 1a
r=2t—1 r=14+2t rT=—-2+1 r=1+1
Ay=4+t | y=5+t . C{y=1+t . D) {y=2+5t.
z2=—-14+3t z=2+3t z=1+2t z=3+2

Cdu 70. Phuong trinh mat cau (S') déi ximg véi mat cau (S): (z —4)° + (y -2+ (2 —1)> =2

) r—6 y—3 z—-2
C ha : = = 12
qua duong thang d 5 7 — a
(A) (248 + (y+4)° + (2 +3)° = V2. B) (z —8)° + =+ (=3) =2
52 27
C(x+8)%+ (y+4)>+(z+3)?7=2. @(m—7> +<y——) + z—7> =
Cdu 71. Phuong trinh mat cu (S') déi xing véi mat cau (S) : (z — 1)+ (y — 2)° + 2% = 81 qua
r=1+2
dudng thang d: {y=3—1t Ila
z=1+t1
(A (z =1+ (y—4)° + (= —2)* =81, B) (z+3)* + (y +10)* + (2 — 4)” = 8L
(C)(x=3)%+ (y— 10)° + (= — 4)* = 81. D) (z+3)% + (y + 10)> + (2 + 4)* = 81.
Cdu 72. Phuong trinh mit cau (S) déi ximg véi mat cau () : (z—1)° + (y— 9’ + (2 —2)> =25
r=2+2
qua dudng thing d: {y=5+1t Ia
2=3+2
(A)(z =2+ (y—5)* + (z — 3)* = 25. (B) (z —3)* + (y — 10)* + (z — 4)* = 25.
©x2+y2+z2—6x—2y—8z+1:0. @x2+y2+22+6x+2y+z+10:0.

Cdu 73. Phuong trinh mit cau (S') déi ximg véi mit cau (S): (z —2)° + (y+6)>+ (2 —4)° =4
qua mit phang (P) : 22 + 5y — 32 =0 1a
B +6)"+ (y+4)"+ (- -2 = 4. @43+ +2 + (-1 =2
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Clx =67+ (y—47>+ (- +27 =4 D) (z =32+ (y—27+ (- +1)* =2
Cdu 74. Phuong trinh mat ciu (S) dbi xing véi mat cau (S) : (z —4)° + (y—3)*+ (2 —5)> = 36
qua mit phang (P) iz — 2z +3 =0 la

Az -2+ (@y—3°+(=-7"=6 B) (x+2)* + (y+3)* + ( +3)° = 36.

Cl@+2’+ @ +3)"+(=+3)° =6 D=2+ -3+ (-7 =36
Cdu 75. Phuong trinh mat cau (S') déi ximg véi mat cau () : (z4+4)° +(y—9°+ (2 —1)> =9
qua mit phang (P) : 7o — 5y — 32 +23 =0 la

(A)(z =102+ (y— 1)+ (z+5)* = 3. B)(z =10+ (y+1)° + (2 —5)* =09.

(Ca? 412+ 224200 —4dy — 102+ 126 =0. (D) a2+ 32+ 22 — 20z + 2y + 10z + 117 = 0.
Cdu 76. Phuong trinh mat cau (S) déi xing véi mat cau (S) : (z —3)° + (y —1)° + (z = 7)> = 25
qua mit phang (P) : 2 — 4y + 42 +6 =0 1a

(A)a?+ 42+ 22 — 2z — 18y + 22 + 58 = 0. (B) 2% +y? + 2% + 22 + 18y — 22 + 68 = 0.

C(@+12+(y—9°+ (z+1)* =25 D)z -1+ (y—-9°+(z—1)*=25.

Ca@u 77. Phuong trinh mit ciu (S) dbi xing véi mat cau (S): (z— 1)+ (y -3+ (2 —4)> =3
qua mat phang (P) : z —y =0 la

@x2+y2+22—6x—2y—82+1720. (B) a2+ 4>+ 22 — 62 — 2y — 82 + 23 = 0.
@ +3)+(y+ 1)+ (-4 =3. D) (z+3)+(y—1)"+(z—4)>*=09.

Bai tap vé nha
A ~ . L .2 . N . r—1 y—2 z—1
Cdu 1. Trong khong gian Oxyz, toa do giao diem cta duong thang d: = T = 3 va

mat phang (P) : v +2y+2—5=01a

(A) M (3;0; -1). B) N (0;3;1). (CP(0;3-1). D) Q(~1;0;3).
Cdu 2. Cho cac diem A (2;—1;0), B (3;—3; —1) va mat phang (P): 2 +y + 2 — 3 = 0. Tim toa do
giao diém M ctia duong thang AB véi mit phang (P).

(A) M (1;1;1). (B) M (4;—5;-2). (C) M (~1;3;1). (D) M (0;1;2).
CdAu 3. Cho hai diém A (1;2;1) va B (4;5; —2) va mat phang (P) : 3z — 4y +52+6 = 0. Duong thang
, B
AB cit (P) tai diém M. Tinh t§ s6 ——

MA
1
(A)4. 2. (©)3. (D) i
r=2+3t
Cdu 4. Trong khong gian Oxyz, cho dudng thang d: { y = 4 — 2t cat cac mat phang (Oxy), (Oxz)
z=-3+t
lan lugt tai cac diém M, N. Do dai M N bing
(A) 3. V14, (C)3v2. D) 4.
~ i 2 - 2 3 by
Cdu 5. Toa do giao diem d: x;— - 5 = Z—; va mat cau (S): 22+ + (2 +2)* =9 1a
(A) A(2:3;2). B) B(—2;2; -3). (C)C(2;:-3;2). (D) D(0;0;2).
Cdu 6. Hinh chiéu ctia diém M (1;2;3) lén mat phang (P): 2 —2y+2—12=01a
(A) H (5;—6;7). (B) H (2;0;4). (C)H (3;-2;5). (D) H (—1;6;1).
Cdu 7. Hinh chiéu ctia diém A (2; —1;0) len mit phang (a) : 3z — 2y + 2 +6 =0 la
(A) H (1;0;3). (B) H(2;-2;3). (C)H(1;1;-1). (D) H(~1;1;—
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Cdu 8. Diém dbi xtng véi diem M (4;2;1) qua mit phing (P) : 4o +y+22+1=01la

(A) M’ (—4;0; —3). M (—4;—4;—1).  (C) M’ (4;2:1). (D) M’ (=2;0;5).

Cdu 9. Diém ddi xing véi diem A (3;5;0) qua mat phang (P): 2z +3y —2—7=0la

(A) A (—1;-1;2). A’ (0;—1; —2). (C) A (2;-1;1). (D) A’ (7;1; —2)

~ Z 4 2 _4 _4 _2
Cdu 10. Hinh chiéu ctia diem A (1;1; —1) lén duong thang d: ‘ 5 = Y 5 = z 1 la
(A) H (2;2;3). (B) H (6;6;3). (C)H (2:1;-3). (D) H (1;1;4).
- N .z N .2 ~ N 2 x y—1 z+1
Cadu 11. Hinh chiéu cta diem M (1;0;4) lén duong thang d: 1= 1= 3 la
(A) H (1;0:1). (B) H (—2;3;0). (C)H (0:1;-1). (D) H (2:—1:3).
~ 2 Z 2 2 1 3 2
Cdu 12. Diem doi xing véi diem A (3;2;0) qua dusng thang d: :U—li- = y;r = Z_g la

(A) A (=1;0:4). AN (715 -1). ©) A (2;1;-2). (D) A’ (0;2; —5).
r—1 y+3 =z

_1\
1 o

<O (A M (=1;0;4). M (4;2; —8). (C) M (—4;2;8). (D) M’ (—4; —2;0).
.-

r—1 y+1 =z-

Cdau 13. Diém déi xing véi diém M (2; —6;4)

N ) 2 .
) ©Au 14. Phuong trinh hinh chiéu ctia A: len mat phang (Oxy) la

= 2 1 1
P | x=0 r=1+2t r=—-142t r=—-142t
L ady=-1-¢ y=—1+t. Cly=1+t . D{y=-1+t .
E z=0 z=10 z=0 =0
p2 e =1 y+2 23 \
o Cadu 15. Phuong trinh hinh chiéu cia d: 5= 3 = len mat phang (Ozz) 1a
2 r=1+t x="7-2t T =-3+2t r=-1+3t
= (Ay=0 . y=20 : ©){y=0 ~ D{y=0
6 z=3+2 z2=06+1 z=1+t z2=2+t
r="T+51
Cdu 16. Duong thang déi xiing ctia d: { y = —3 + 4t qua mat phang (Ozy) 1a
z=12+9¢
xr=7—5t x="T7+5t x =745t x=—T7-—>5t
(A)y=—-3—14t. y=-3+4t . (Cy=3-a . (D){y=-3—4t.
z=12—-9¢ z=—-12-9¢ z=—12+09¢ z=12+09¢
N . - . N - r—1 y—2 z—-3 __
Cdu 17. Cho mat phang (P): 2z +y + z — 3 = 0 va duong thang d: 5 = -1 = 1 - Hinh
chiéu ctia d trén (P) c¢6 phurong trinh la
x—1 y+2 =2z-3 r—1 y+2 2z-3
® 2 5 1 2 =5 1
©x+1_y—2_z+3 @x+1_y—2_z~|—3
2 -5 1 2 5 1
~ 2 2 _3 _1 1 Z
Cadu 18. Cho mat phang (P):x—z—4=0vadu6ngth§mgd:x3 :yl :Z+1 . Hinh chiéu
cla d trén (P) c¢6 phuong trinh 1a
r—3 y—1 =z+1 r—3 y z+1
@3*1*—1' 1*1*—1'
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r—3 y—1 2z+41 r—3 y—1 2z41
@ 1 1 1 @ — '

-1 y+1 =z-2

Cdu 19. Cho dusng thang d: ? va mat phang (P): 2z —y + 22+ 2 = 0. Dudng

1 -5
thang d’ d6i xting v6i d qua (P) c6 phuong trinh la
@ y=4+t. y=—06-+t. @ y=-—1—1t. @ y=4—t.
z=1+1 z=1+1 z=2—1 z=1—-1t

Cadu 20. Cho mat cau (S) ddi xting véi mat cau (S): (x —4)* + (y — 2)* + (2 — 1)? = 2 qua duong

thang d: x—6:y—3:z_215
2 1 -3
@('x+8>2+(y+4)2+(2+3)2:\/§ (x_8)2+2(y_4)2+<22_3)2:\/ﬁ' 2
OO (R

Cdu 21. Phuong trinh mit cau (S’) déi xiing véi mat cau (S): (z —2)? + (y+6)*+ (2 —4)*> =4 qua
mat phang (P): 2z — 5y — 32 =10 la
() (46 + (y+4)° + (2 = 27
Ce =60 +(y =4+ (= +2)°

4.
4.

Cdu 22. Phuong trinh mat cau (S’) d6i xting véi mat cau (S): (z —2)? + (y+6)*+ (z —4)* =4 qua
mat phang (P): 2z + 5y — 32 =0

(A)(z+6)2+ (y+4)2+ (2 —2)2=4. B)(z+3)2+(y+22+(z-1)2=2
Cl(z—6)2+ (y—4)2+ (2 +2)? = 4. D) (z-32+(y—2°+(z+1)°=2.
r="T7+5t
Cdu 23. Cho miat phang (P): 3z — 5y + 2z + 8 = 0 va dudng thang d: { y = —7 +t. Dudng thang
z=6-—0>5t
d' ddi xting v6i d qua mat (P) c6 phuong trinh 1a
r =17+ 5t =11+ 5t r=—5+05t r =13+ 5t
(A y=33+1 . y=23+1 . C{y=13+t . D y=17+t .
z =606 — 5t z=232—-05t z=—-2->5t z=4->5t
Cdu 24. Chohaidu@ngthéngdlzx;?’:yﬁmzzglvadzzxi—l:y;5:zg1.PhUGng
trinh duong thang A déi xing véi d; qua ds 1a
r=9+2t r=-942t r=-942t r=94+2t
Ay=9+t | y=9-+¢t . C{ly=9+t . D {y=9+t .
z=—-0+3t z=-5+31 z=-3+31 z=3+3t

@ Bai toan cu’c tri va mot so bia toan khac (van dung cao)

& Dang 4. Tam fi cuw

Cho ba diém A, B,C
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( a-ra+pf-xp+7-2C
Ty =
a+ B+
a) TimdiémIth6am€1na~[_A)+B'I_B)+’y~I_C):(_)):> Iza.yA—i_ﬂ'yBij'yC 1) =
a+ B+
a-za+B-zp+7-2¢
2 =
\ a+ B+
Cong thiic (1) tuong tu déi véi 2 diém hoac 4 diém.
b) Véi moi diém M, ta déu cé
@ a-MA+B-MB+~-MC=(a+pB+7) Ml 2)
@ a-MA*+3-MB*+~-C?=(a+ B+7) - MI*+ const (3)

Néu a = 3 =~ =1 thi I 1a trong tam AABC.
Dé chitng minh (2), (3) ta sit dung qui tic chen diém I sau dé dung (1).
Cdu 25. Trong khong gian v6i hé truc Oxyz, cho hai diém A(2; —2;4), B(—3;3; —1) va mat phang

(P): 22 —y +22z—8 = 0. Xét M la diém thay doi thuoc (P), gia tri nhd nhat ctia 2M A% + 3M B2
bang

(A)135. (B) 105. (C)108. (D) 154.
Cdu 26. Cho ba diém A(2; —3;7), B(0;4; —3) va C(4;2;5). Biét diem M (z¢;yo; 20) € (Oxy) sao cho
‘MA +MB + MC‘ ¢6 gié tri nhé nhét. Khi d6 téng P = o + yo + 2o biing

(A)0. (B) 6. (©)3. D) -3.

Cdu 27. Trong khong gian v6i hé truc toa do Ozyz, cho hai diém A(1;2;1), B(2; —1;3). Tim diém
M trén mit phang (Oxy) sao cho M A% — 2M B? 16n nhit.

@M(g;%;o) : M(0;0;5). (C) M(3; —4;0). DM G;—g;o)-

Cdu 28. Trong khong gian v6i he truc toa do Oxyz, cho hai diém A(2; —3;2) va B(3;5;4). Tim toa
do diém M trén truc Oz sao cho M A% + M B? dat gia tri nhé nhéat.

(A) M (0;0;49). M(0;0; 67). (C) M(0:0;3). (D) M(0;0;0).
Cdu 29. Trong khong gian véi hé truc toa do Ozyz, cho hai diém A(3;2;1) va B(—2;3;6). Diém
M (2375 yar; 2ar) thay ddi thude mat phang (Ozy). Tim gia tri T = xa; + yas + 2ar khi ‘]\ﬂ +3MB

nho nhat.
7 7
A) —=. B -2. ©)2. D) -.
2 2
Cadu 30. Trong khong gian véi hé truc toa do Ozyz, cho tam giac ABC vé6i A(1;0;0), B(3;2;4),C(0;5;4).
Tim toa do diem M thudc mit phang (Oxy) sao cho ‘MA + MB + QMC” nhé nhat.

(A) M(1;3:0) . M(1;—-3;0). (C) M(3:1;0). (D) M(2;6;0).
Cdu 31. Cho bén diém A(2;—3;7), B(0;4;1),C(3;0;5) va D(3;3;3). Goi M la diém nam trén mat
phing (Oyz) sao cho biéu thiic ‘MA +MB+ MC + MD‘ dat gia tri nhé nhat. Khi d6 toa do cia
diém M la

(A)(0:1;-4) . (2:1;0) . ©)(0:1;-2). D) (0:1;4) .

Cdu 32. Cho hai diém A(—2;3;1), B(5; —6;—2). Diem M (a;b;c) trén mat phang (Ozy) sao cho
M A? + M B? dat gia tri nhé nhat. Khi d6 a + b + ¢ bang

A -1 ®1. ©o. @—%.
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Cdu 33. Cho tam giac ABC véi A(2;1;3), B(1;—1;2),C(3; —6;1). Diém M (z;y; z) € (Oyz) sao cho
MA? + M B? + MC? dat gia tri nhé nhat. Khi d6 « + y + 2 bang

(A0 . ® 2. (©)6 . D) —2.
Cdu 34. Cho hai diém A(1;2;2), B(5;4;4) va mat phang (P): 2z +y — 2+ 6 = 0. Néu M thay doi
thuoc (P) thi gia tri nho nhat ctia M A% + M B? 1a
200 2968
(A)60 . ® 5 (C)50 . 5
Cdu 35. Cho ba diém A(1;2;3), B(0;1;1), C(1;0; —2) va mat phang (P): 2 +y + z + 2 = 0. Goi
M € (P) sao cho biéu thitc T = M A? +2M B? + 3MC? nhé nhat. Khoang cach tit M dén mit phing
(Q): 22 —y — 22+ 3 =0 bang
2v/5 121 91
—_—. —. 24. —.
@ 3 G o4 @ o4
Cdu 36. Cho mit phang (P): x+y+2+3 = 0 va hai diem M,;(3;1;1), My(7;3;9). Diéem M(a;b;c) €
(P) sao cho ‘MMl + MMQ‘ dat gia tri nho nhat. Khi d6 a + 20 + 3¢ bang

(A)6. —6. (C)-3. D) -s.
Cdu 37. Cho ba diém A(—2;2;3), B(1;—1;3), C(3,1; 1) v mit phing (P): v + 2z — 8 = 0. Goi
M € (P) sao cho gia tri ctia biéu thic T = 2M A2 + M B? + 3M C? nhé nhat. Khoang cach tit diém
M dén mat phang (Q): x — 2y + 2z + 6 = 0 bang

(A) 4. ® 2. @%. @;.

Cdu 38. Cho cac diém A(1;2;0), B(0;1;5), C(2;0;1). Goi M thuoc mat phang (P): x+2y—2z—7 = 0.
Gia tri nhé nhat ciia biéu thic M A% + M B? + MC? bang

(A) 36. (B) 24. (C)30. (D) 29.

Cdu 39. Cho ba diem A(1;1;1), B(0;1;2), C(—2;0;1) v& mat phang (P): z —y + z+ 1 = 0. Tim
diém N sao cho S = 2N A% + NB? + NC? dat gia tri nhd nhét.
153 3 1
@N(——;—;—). N(3;5;1). @N(—Q;O;l). @N(—;——;—Z).
2°'4° 4 2 2
CdAu 40. Cho ba diém A(1;2;0), B(1;-1;3), C(1; —1;11) va mat phang (P): 3z — 3y + 2z — 15 = 0.
Goi M (75 yar; 2ar) 12 diém trén mat phéng (P) sao cho 2M A? — M B? + M(C? dat gia tri nhé nhat.
Gia tri ctia biéu thitc x5 — yas + 32) bing

A 5. B 3. (©)4. D)s.

Cdu 41. Cho A(1;—-2;1), B(5;0;—1), C(3;1;2) va miit phang (Q) : 3x+y—2z+3 = 0. Goi M(a; b;c) €
(Q) théa man M A2 + M B? + 2MC? nhd nhat. Tong a + b + 5¢ bang

(A)11. 9. (©)15. (D) 14.

. . —1 2 .
Cdu 42. Cho duong thang d : xT = % _z +1 va hai diem A(0; —1;3), B(1;—2;1). Tim toa do
diém M thudc duong thing d sao cho M A% + 2M B? dat gia tri nhé nhat.
(M) M(5;2; —4). M(=Li—1-1).  (C)M(1;0;-2). D) M(3;1;-3).

I y—2 =z-3

Céu 43. Cho hai diém A(3; —2;3), B(1;0;5) va duong thing d : - — == . Tim toa do
diém M trén dudng thang d dé M A? + M B? dat gia tri nhd nhat.
(A) M(1;2:3). M(2;0;5). (C)M(3;-2;7). (D) M(3;0;4).

1 y—1
L

1 2 1

Cdau 44. Cho ba diém A(—1;1;1), B(1;1;2), C(—2;1;1) va duong thing d :
M € d sao cho bieu thic 2M A% + 3M B? — 4MC? dat gia tri nhoé nhat.
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(A) M(1;1;0). (B) M(3;5;2). (C)M(5;9;4). D) M(1;0;-1).
Cdu 45. Trong khong gian Oxyz, cho 4 diem A(0;1;2), B(—2;1;2), C(-5;3;3), D(1;1;0). Tim diém
M théa man ba diém O, M, D thing hang va P = M A% +3M B? — 2MC? dat gia tri nho nhat.

@M(l;Q;—l). M(l;%;é). @M <%;%;0). @M(l;l;()).

i 45 45 30\ .
Cdu 46. Trong khong gian Oxyz cho A(1;2;0), B(1;-1;3), C(1;—1;-1), D (ﬁ’ 17 ﬁ) Biét
diém M (a;b; c) théa man OM = DM sao cho T = M B? — MC? — 2M A? dat gia tri 16n nhat. Tong
2a + 3b + ¢ bang

(A) 10. B) 11. (©)s. D) 15.

Cdu 47. Cho bén diém A(2;5;1), B(—2; —6;2),C(0; 1; —3) va M(2a — 2b — 9;a;b) v6i a,b € R. Khi
MA? + MB? + MC? dat gia tri nhé nhat thi tong a? + b% bing

(A)a?+b2=0. (B) a2 + b2 = 10. (Ca?+ 1 =17. (D) a2 +b? =38

~ 2 - 2 1 2 7z 2
CAu 48. Cho dudng thing d: = — = y; - g va hai diém A(2;0;3), B(2; —2; —3). Biét diém
M (z0;y0; 20) € d théa man M A* + M B* nh6 nhat. Tim x.

@wozl. LUO:3. @LEOIO @.’L’OIQ
Cdu 49. Cho bon diem A(2;5;1), B(—2; —6;2),C(1;2; —1) va D(d; d; d) v6id € R. Tim d dé
dat gia tri nhé nhat.

(A)d=3. B)d=4. Cd=1. D)d=2
Cdu 50. Trong khong gian Ozyz, cho cic diem A(5;8;—11), B(3;5;—4),C(2;1; —6) va mat cau
(S): (x =42+ (y—2%+ (2 +1)2 = 9. Goi M (zpr;9ar; 20r) 1a diém trén (S) sao cho biéu thic
‘MA _MB - MC ‘ dat gid tri nhé nhat. Gid tri clia tdng £y + vy bing

(A) 4. 0. (C)-2. D) 2.
Cdu 51. Trong khong gian Oxyz, cho ba diém A(1;1;2), B(—1;0;4),C(0; —1;3) va diém M thuoc
mat cau (S): 22 +y? + (z — 1)? = 1. Khi biéu thitc M A% + M B? + MC? dat gia tri nho nhat thi do
dai doan AM bang

(A) V2. NG ©s. D 2.
Cdu 52. Trong khong gian Oxyz, cho ba diém A(4;4;4), B(0;4;8), C(—8;0;4) va mat cau
(S): (x =12+ (y —2)2+ 22 = 3. Diém M € (S) sao cho P = 2M A% + M B? + MC? dat gia tri nho
nhat. Do dai doan OM bang

5V3 V66

B sva W3 L DN
Cdu 53. Trong khong gian Oxyz cho ba diém A(0; 1; 1), B(3;0; —1), C(0; 21; —19) va mat cau (S): (z—
)2+ (y—1)2+(2—1)2 = 1. Diém M(a;b;c) € (S) sao cho biéu thitc P = 3M A2+ 2M B? + MC? dat
gia tri nho nhat. Tong a + b+ ¢ bing
14 12
- B o. = D) 12.
Cdau 54. Cho ba diém A(0;—2;1), B(—2;1;2),C(=5;3;3) va mat cau (9): 22 + 9? + 22 = 1. Goi
M € (8S) sao cho P = M A% — 3M B? + MC? dat gia tri 16n nhat. Gia tri clia Pyax bang

(A) —16. B 9. (C)26. (D) 81.
CdAu 55. Cho hai diém A(13;3;—2), B(1;0;1) va hai mat cau (S;) : 22 + 52 + 22 = 25 v&
(S2) : (x —5)% 4+ y* + 22 = 10. Goi M nam trén dudng tron giao tuyén ciia hai mat cau (S;) va (Ss)
thoa man P = M A% + 2M B? dat gia tri nho nhat. Gia tri Py, bang

3. pHUONG TRINH BUONG THANG I

D_B’—zA_C"




(A) 186 — 361/2. (B) 159. (C)123. (D) 18 — 6v/2.
Cdu 56. Trong khong gian Oxyz, cho hai mat cau (S)): (z — 1)? + (y + 2)? + (2 — 2)* = 36 va
(S9) : 22 + 9% + 22 = 9 va cac diem A(1;1;1), B(—7;—2; -8),C(2;1;1), D(—1;0; —2). Tim diém M
nam trén mat phang chita dudng tron giao tuyén ciia hai mat cau (S;) va (Sy) sao cho P = 2M A% —
MB? —3MC? 4+ 3M D? dat gia tri nho nhét.

(A) M(—1;3;—1). (B) M(—9;0:0). (C)M(1;3;-1). (D) M(=9;1:1).
Cau 57. Trong hé truc toa do Oxyz, cho miat cau (S): (z+2)2+ (y — 1)%+ (2 +2)2 = 9 vA hai diém
A(—2;0; —2v/2), B(—4; —4;0). Biét ring tap hop cac diém M thuoc (S) sao cho MA?+MO-MB = 16
1a mot duong tron. Ban kinh ctia duong tron dé bang

@ 13—2\/5 13— 2. @ 13+2\/§ @ 13+\/'

r—1 y—l z

Cdu 58. Cho ba diem A(—1;1;1), B(1;1;2),C(—2;1;1) va duong thang d: =TT Tim
M € d sao cho biéu thic 2M A% + 3M B? — 4MC? dat gia tri nhé nhét.
(A) M(1;1:0). M(3;5:2). (C) M(5;9;4). (D) M(1:0

& Dang 5. Bai todn cuc tri lién quan dén théng hang

a) Vi tri tuong ddi ctia hai diém A, B va mat phang (P): ax + by +cz +d =0
Tinh Ty = ax g +bys +cza +d va Tg = axp + byg + czp + d. Khi d6
e Ty -Tp>0= A, B cing mot phia (P).
e Ty -Tg < 0= A, B nam hai phia (P).

b) Tim diém M € (P) sao cho (M A + M B)y, hodc |MA — MB| ..
e Néu A, B nim hai phia (P) thi (M A+ M B)ui, khi A, M, B thang hang.
e Néu A, B ndm mot phia (P) thi 1ay ddi xiing cho cting ndm hai phia va lam tuong ty trén.

Cdu 59. Trong khong gian véi hé truc Ozyz, cho hai diem A(1;1;1), B(—1;—1;3) va mat phang
(P): 2 +2y+2—2=0. Toa do diém M € (P) sao cho M A+ M B nhé nhat 1

(A) M(1;0:1). (B) M(0;0;2). (C)M(1;2;-3). (D) M(-1;2;—1)
Cdu 60. Trong khong gian véi he truc Oxyz, cho hai diem A(2;1;1), B(0;3; —1). Diém M nam trén
mit phang (P): 2z +y + z — 4 = 0 sao cho M A + M B nhé nhit la

(A) M(1;0:2). (B) M(0;1;3). (C) M(1;2;0). (D) M(3;0;2).

Cdu 61. Trong khong gian v6i hé truc Ozyz, cho mit phang (P): o — 2y + z — 1 = 0 va hai diém
A(0;—2;3), B(2;0;1). Diém M (a;b;c) € (P) sao cho M A+ M B nho nhat. Gia tri a®+b*+¢? bang

41 9 7

T ® T © 1 Ds.
Cdu 62. Trong khong gian v6i hé truc Ozyz, cho hai diém A(1;0;2), B(0;—1;2) va mat phang
(P): 2+ 2y — 22+ 12 = 0. Toa do diem M € (P) sao cho M A+ M B nhd nhét?

6 18 25 77 31 2 11 18
M(2:2:9). M(——: 2. 2%y ML L2 M(—Z. -2 2%
A M (2:2:9) ) OMGeT) D M(-Zi-i 1)
CdAu 63. Cho diém A(3;1;0), B(—9;4;9) va mat phing (P): 2z —y + 2+ 1= 0. Goi I(a; b;¢c) € (P)
sao cho |[IA — I B| dat gia tri 16n nhat. Khi d6 tong a + b + ¢ biang

(A) —4. B)22. (©)13. (D) —13.
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Cdu 64. Cho diém M(0;1;3), N(10;6;0) va mat phang (P): z — 2y + 22 — 10 = 0. Goi I(—10;a;b) €
(P) sao cho |IM — IN| dat gi4 tri 16n nhat. Tong a + b bing

(A)5. B 1. ©)2. (D) 6.

Cdu 65. Cho mit phang (P): z+y+2—1 = 0 va hai diém A(1; —3;0), B(5;—1; —2). Goi M (a;b;¢c) €
(P) sao cho [M A — M B| 16n nhat. Gi4 tri abc bang

(A)1. B) 12. (C)24. (D) —24.

Cau 66. Cho diém A(1;1;0), B(—1;0;1) va didm M € d: % - y_—11 =z - L Gid tri nhé nhat ciia
biéu thitcc T = M A + M B bang
(A) 4. 2V/2. (C) V6. D) 3.
T=2+1
Cdu 67. Cho dudng thang d: ¢ y = 4 +t va hai diém A(1;2;3), B(1;0;1). Tim diém M € d sao cho
z=—=2

AMAB c6 dién tich nhé nhat.

(A) M(-151;-2). (B) M(1;-1;-2). CM(-1;-1;2). D) M(1;0;-2).
Cdu 68. Trong khong gian Owzyz, cho bon diém A(6;0;6), B(8;—4;—2), C(0;0;6), D(1;1;5). Goi
diém M (a;b; c) 1a diém trén duong thing CD sao cho chu vi AM AB nhé nhat. Khi dé a — b+ 3¢ ¢6
gia tri bang

(A)24. (B 0. (C©)10. (D) 26.

Cdu 69. Cho ba diém A(1;0; —2), B(—3;2;4), C(0;2;3). Mat phing (P) thay ddi di qua C va khong
cat doan thang AB. Goi di, dy lan lugt 1a khodng cach tit A, B dén (P). Phuong trinh mat cau (.9)
c6 tam O, tiép xtc véi (P), tng v6i d; + do 16n nhat 1a

@m2+y2+22:6. x2+y2+22:g. ©x2+y2+22:12. @x2+y2+z2:%.

Mot s6 dang cuc tri thudng gip

a) Phuong trinh dudng thang d nidm trong mat phang (P) va di qua M sao cho khoang cach tit
diém A dén d 1a 16n nhat.

® Ta co d(A,d) = AB < AM = d(A,d)max =AM & d 1L AM. A
Ty L AM , N L —— / 7
® Do d6 id _,  nén c6 the chon uy = [n(p),AM}. _ Po®
udJ_ n(p) !
Ny
b B

, . qua M
® Tom lai, duong thang can tim 1a d:

VTCP: @y = |7 p), AM]|
(tuong tu néu d L d; hodc J/ (P)).

b) Phuong trinh dudng thang d nim trong mat phang (P) va di qua M sao cho khodng céch tit
diém A dén d 1a nhd nhat.
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® Ta co d(a,ey = AB > AH khong doi
= d(A,d)min = AH <& AH = AB.

® Giao tuyén MH = (AMH) N (P)
Nén @4 = [ﬁ(p), Tl)(AMH)}.
Ma ﬁ(AMH) = [AM, ﬁ(p)i| = Ud = ﬁ)(p),

® Tém lai duong thang can tim la d: {
(tuong tu néu d L d; hoac // (P)).

c¢) Viét phuong trinh mit phang (P) di qua A va (P) cach B cho truéc mot khodng 16n nhat.

© Tu hinh vé&, nhan thay rang d(B; (P))max < AB L (P).

Qua A
® Do d6 (P): J—
VTPT: n = AB

d) Phuong trinh mit phing (P) chita dudng thang d, dong thai (P) cach M mot khoang 16n nhat.

© Goi hinh chiéu vuong goc ciia M len (P) va d lan lugt 1a H va M
K.
Khi d6 d(M, (P)) = MH < MK. _
Do d6 M H 16n nhat & H = K. d
Suy ra (P) chita d va vuong goc véi (Q) chita M va d. jit
P

e) Cac bai toan vé mat cAu vd mat phing. Ap dung r = ,/R? — d?} P)) Chang han:

(a) Viét phuong trinh mét phang (P) chita d, va cat mat cau () theo giao tuyén la dudng tron
c6 ban kinh nhé nhét (dién tich, chu vi nhé nhat, .. .)

®@ Tu cong thicr = ,/R? — d?],(P)) = Tmin © d(7,(P)) max- Tam I cita (S)

® Tim hinh chiéu ctia tam mat cau [ 1én d 1a H.
Nén d([’(p)) = 1K < IH = d(],(P))max khi K = H =

(P) L IH. w
K
Qua M €d A N

VIPT: n =I1H.
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(b) Cho mit cau (S) va mat phang (P) cat nhau theo giao tuyén la duong tron (C). Viét
phuong trinh duong thang d ndm trong (P), di qua E cit (C) tai A, B théa man AB ngin
nhat, AB dai nhat, tam giac IAB cho béi tinh chat dinh tinh hay dinh lugng.

Phuong phap: Xét vi tri diem E, vé hinh va 1y luan dua vao cac bai toan phia tréen.

o {ABmin <~ d(H,AB) max

= Ud: [—E),ﬁp .
daB) max < HE 727w

f) Viét phuong trinh mit phang (P) chita dudng thang d, tao véi duong thang d' (d' // d) mot goc
16n nhét.

@ Lay K € d, dyng MK J/ d'. J

®@ Goi H, I lan lugt 1a hinh chiéu ctia M tren (P) va d.
Khi dé: . .
sin(d,(P)) = sinMKH = sin(90°—KMH) =

— MH MI
S Gy
cos KMH S KM

—

Do d6 <d’, (P)) & H=1nén np = IM hay (P) chita d va vuong goéc v6i mat phang chita
dva /| d.

. . . Ned
Tém lai, mat phang (P) can tim c6 tinh chat (P): {Qua

VTPT: _T—l)(p) == [[ﬂ)d, ﬂ)d/] s Ud] .
g) Cho mat phang (P), diém A € (P) va duong thang d (d cat (P) va d khong vuong goc véi (P)).
Viét phuong trinh dudng thing d’ di qua A, nam trong (P) va tao v6i d mot géc nho nhat.
@ Tit A dung AM J d.
® Goi H, I 1a hinh chiéu ctia M trén (P) va d'.

— MH MI
Khi dé C(f(ﬁ,d’) =cos MAH = i < iR
Do do: (d, d’) & I = H nén d qua A va song song

v6i hinh chiéu vuong goc ciia d trén (P).

) R . ua A
Tém lai duong thiang d’ can tim c6 tinh chat d’: Q N N N
VTCP: Uqg = [n(p), [n(p), Ud“ .
h) Duong thang nam trén mat tru: "Viét phuong trinh dudng thang d thay doi song song véi d’ va
cach d’ mot khoang bang r, dong thai khodng cach tit diem A dén d nhé nhat".
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® Dung mit phang (P) qua A va vudng goc d'.

a|d
® Khoang cach d(A,d) = AH nén AH,,;, = AH' khi H = H'.
Hl
A
— Tim hinh chiéu cta A trén d’ 1a I. >
H

— Tim H’ théda ménﬁ:%I_)A.

®@ Khi d6 d la dudng thing qua H' va // d'. Nghia la

4 Qua H’
‘ VTCP Ud = T(,)d/.

i) Mot s6 bai toan khéc

(a) Diém chay trén dudng tron, chang han: "Cho hai diém A, B va mat phing (P). Tim
M € (P) sao cho AM AB vuong tai M va Saprap nho nhat".
= M € (C) la dudng tron giao tuyén clia mit cau duong kinh AB va (P).
Sarianmm & d2(M, AB) = MH? = AH - HB min.
(b) Viét phuong trinh duong thang d // (P) va cit dy, dy tai A, B thda ABpyn.
Goi diém cét trén hai duong thang theo hai tham s6.
Diuing song song: rit duge 1 an theo an con lai.
Tinh AB theo mot an va tim gia tri nhé nhat. Suy ra duge an tht 2 = dudng thang can

tim.
(c) Phuong trinh dudng thang A qua A, vuong goc véi d, dong thoi d(A, d)max = Ua =
(@, AH|.

Cdu 70. Trong khong gian Oxyz, phuong trinh dudng thang di qua diém A(1;1; —1), ndm trong mat
phing (P): 2z —y — z = 0 va cach B(0;2;1) mot khodng 16n nhat 1a
r—1 y—-1 =z+1 r—1 y—1 =z+1
[T
z—1 _y—1 = r—1 _y—1 =
© 13 —-1° © 2 3 -2
Cdu 71. Trong khong gian Oxyz, cho hai diém M (1;1;1), A(2;3;0) va (P): x+y-+2z+3 = 0. Phuong
trinh dudng thang d di qua M, song song v6i (P) sao cho khodng cach tit A dén d 16n nhét 1a

r+1 y+1 z+1 x—1 y—1 =z-1
®_11_ _41_ 51. 31_124_ 115.

r—1 y—-1 z- r—1L Yy _ 7
©1_4_—5' @1_1_1'

Cdu 72. Trong khong gian Ozyz, viét phuong trinh duong thang d di qua gbc toa do O, vuong goc

v6i dudng théng dy : 2 — = % - % va cach didm M(2;1;1) khodng 16n nhit.
r Yy oz x Y z r Yy oz x Y z
d:L_Y_Z LY _Z LY _Z XY _Z
@1321—32©164@1—64

Cdu 73. Trong khong gian Ozyz, viét phuong trinh dudng thang d di qua diém A(1;0;2), song song
v6i mat phang (P): 2z —y + 2z + 1 = 0 va cach gdc toa do O mot khodng cach 16n nhit.

r—1 z—2 r—1 vy z-2
® 21_ - L 21_5 -3
r—1 'y z- r—1 _y _
© 2 3 -1 © 2 3 3
Cdu 74. Trong khong gian Oxyz, viét phuong trinh dudng thang d di qua gbc toa do O, nim trong
mit phang (P): 2z — y + 2 = 0 v cach diém M (1;2;1) mot khodng cach nhd nhat.

Wa:7=2=2 ®di=1=-=. ©da;=—-=I Dd;=—=-—

4113 5 413 -5 41~ Z12 5 12 5

wle w|lw
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Cdu 75. Trong khong gian Oxyz, cho M(1;1;1), A(2;3;0) va (P): © +y + z + 3 = 0. Phuong trinh
dudng thang d di qua M, song song v6i (P) sao cho khoang céch tit A dén d nhé nhat 1a

r+1 y+1 241 r—1 y—-1 =z-1
@_11__41_ 51' 31_124_ 115'

xr — . — _Z— xr — _y _Z
©1_4_—5' @1_1_1’

Cdu 76. Trong khong gian Oxyz, viét phuong trinh dudong thing d di qua gbc toa do O, song song
v6i mat phang (P): 2z —y — 2 + 1 = 0 va cach M(1;—1;2) mot khodng nhé nhit.

TV _ 2 N oY 2 oY _ 2
®d’4 5 13 d’4 -5 13 ©d'4 -3 13 @d'4 313

Cdu 77. Trong khong gian Oxyz, viét phuong trinh mat phang (P) di qua diém A(1;0; —2) v& cach
diém M (2;1;1) mot khodng 16n nhat.

@m+y—l—3z+5:0. x+y—32+7:0. ©x+y—l—3z—5:0. @x+y—l—3z—7:0.

Cdu 78. Trong khong gian Ozyz, viét phuong trinh mit phang (P) chita dudng théng d: t=2
% - Z_+12 va (P) cach diém M(2;1;1) mot khoang 16n nhét.
(A)z+y—32+5=0. (B) 2z + 5y + 7z + 10 = 0.
(C)2z+y+52+3=0. D)z+y—52+3=0.
Cdu 79. Trong khong gian Ozyz, cho diem A(2;5;3) va dudng thang d: ? ; L_ % S ; 2. Goi (P)

13 mit phang chita d sao cho khodng cach tit diem A dén (P) la 16n nhat. Khoang cach tit gbc toa do
O dén (P) bang

R % o OFd

6 6
~ 2 2 - 3 1 - 4
Cadu 80. Trong khong gian Ozyz, cho diem M (3; —1;5) va duong thang d: ? 5 = Y +2 =z T

Mit phang (P) chita d sao cho khodng cach tit diém M dén (P) 1a 16n nhat va (P) cit cac truc toa
do tai A, B, C. Thé tich khéi ti dien OABC bing

(A) 72. B) 24. (C)84. D) 28.

Cdu 81. Trong khong gian Oxyz, viét phuong trinh mat phéng (P) di qua gdc toa do O, vudng goc

. 1 .
v6i mat phang (Q): 2z —y+ 2z — 1 =0 va cich M 3 0; 2) mot khodng 16n nhat.

(A)5z—8y—182=0. (B)Sw+3y—8:=0. (Clz+3y+z=0. D) z—y—32=0.

Cdu 82. Trong khong gian Oxyz, viét phuong trinh mat phang (P) di qua diém A(1;—2;1), song
r y—1 =z

song v6i duong thang d: 5= 5 =1 va cach goc toa do O khoadng 16n nhat.
(A) 11z — 16y + 82 +3 = 0. (B) 112 — 16y + 10z — 53 = 0.
(C) 11z — 16y + 10z + 53 = 0. (D) 11z — 16y + 8z — 3 = 0.

Cdu 83. Trong khong gian Ozyz, cho hai diém M(0; —1;2) v N(—1;1;3). Viét phuong trinh mit
phang (P) di qua M, N sao cho khodng cach tit K(0;0;2) dén (P) l6n nhat.

Az+y+z+3=0. Bla+2y—2-3=0. Cz+y—2+3=0. Da+2y—2+3=0.

~ Z 2 2 - 1
Cdu 84. Trong khong gian Oxyz, viét phuong trinh ctia mat phang (P) chia duong thang d: xT =
1 -2 ) 1 -1 .
% S 5 va tao véi duong thang d': % = % S 1 gbc 16n nhat.

@x—4y—|—z—7:0. x+4y—|—z—7:0. @x—3y—|—z—4:0. @x+3y+z—4:0.
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Cdu 85. Trong khong gian Oxyz, viét phuong trinh mit phang (P) di qua gbc toa do O, vudng goc
v6i mat phang (Q): 2o +y — 2 — 1 = 0, dong thdi tao vdi truc Oy goc 16n nhat.

@2x—5y—zz0. 2x—2y+z:0. ©3x—2y+4z:0. @3x—2y—|—z:o.

~ 2 2 1 - 2
Cadu 86. Cho mat phang (P): z+y+ z—3 = 0 va duong thang d: % = % - T Phuong trinh

duong thang nam trong (P), cit d va tao v6i d mot goc 16n nhat 1a

@x—l—l:y—i-l:z—i-l x—lzy—lzz—l

S 51 yva 245

xr—1 y—1 z— r—1 y+4 z+

© 1 4 =5 © 111

P o 2 N N 2 T y"‘l z—2 s 4

Cdu 87. Cho mat phang (P): x +y+ z —3 = 0 va dudng thang d:T:T:—l.Vlet phuong

trinh duong thang A nam trong (P), cit d va tao véi d mot goc nhd nhat.

@x+1:y+1:z+1 x—lzy—lzz—l

E T 1 yva 245
r—1 y—1 z- r—1 y+4 z+
© 1 4 =5 © 11
N S . 2 r—3 y+1 z-2 .
Cadu 88. Trong khong gian Oxyz, cho dudng thang d: = = W hai diem A(2;1;2); B(—1;0;
Tim mot vecto chi phuong ciia duong thang A qua B va vuodng goc véi d sao cho goc giita A va AB

nho nhét.

(A)(2:0;1). (—2;5:1). (C)(1;0:2). (D) (1;2;0).
Cdu 89. Cho hai diem A(—1;—2;2); B(0;0;1). Duong thang A qua B va vudng goéc véi Oy sao cho
khodng cach gitta A va A 1a nhé nhat. Tinh khoang cach nhé nhat do.

®L ®1. ©2. oH
Cdau 90. Trong khong gian Ozyz cho hai diém A(1;0;3); B(0;2; —1). Duong thang A qua A va vuong
goc v6i dudng thing Oz sao cho khoang cach giita B va A la 16n nhat. Tinh khoadng céch 16n nhét
do.

(A)3V3. B) 5. ©)2. D) V2L
Cdau 91. Trong khong gian Ozyz, cho mat phang (P) : o +2y — 2z + 1 = 0 va diém A(—1;0;1). Mt
phing (a) qua A va vudng goc véi (P) sao cho khodng cach tit gbc toa do O dén () 1a 16n nhat. Tim
mot vecto phap tuyén cta («).

(W) (T:~4;5). (152 -2). © (-2:2:1). D) (0:3:2).
Cdu 92. Trong khong gian Ozyz, cho mat phang (P): 2z—y+22z+3 = 0 va diém A(2;1; —1), B(0; —1;1).
Mit phiang (o) qua A, vudéng géc véi (P) va hgp véi dusng thang AB mot géc 16n nhat. Tinh sin clia
g6c 16n nhat do.

3v2 VT8 1 V65

Cdu 93. Trong khong gian Oxyz, cho diém A(0;4;0). Duong thang d thay ddi song song véi truc Oz
va cach truc Oz mot khoang bang 3. Khi khoadng céch tit A dén d nhé nhét, d di qua diém nao dudi
day?

(A) (3;0;-3). (=3;0;—3). ©)(0;3;,-5). (D) (0;-3;-5).
Cdu 94. Trong khong gian Oxyz, cho diem A(5;0;0). Dudng thang d thay ddi song song véi truc Oy

va cach truc Oy mot khoang bang 2. Khi khoang cach tit A dén d 16n nhat, khoang cach ti M (3;1;0)
dén d bang bao nhiéu?

s, (B) 4. (©s. D) 6.
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Cdu 95. Trong khong gian Oxyz, cho diem A(3;0;6). Dusng thang d thay doi sao cho d song song
véi truc Ox va cach truc Oz mot khoang bang 4. Khi khoang cach tit A dén d 16n nhat, viét phuong
trinh mat cau tam A va tiép xic v6i duong thing d.

(A)(@ =32 +1"+ (2 —6) =4, B (x =32+ +(z— 6 =2
(C©)(z—3)2+ 4%+ (= — 6)2 = 16. D) (z — 3)2 + 3% + (= — 6)% = 100.
Cdu 96. Trong khong gian Ozyz, cho diem A(0;0; 10) va mat cau (S): 22 +y2+ (2 —5)% = 25. Duong

théng d thay déi song song véi truc Oy va cach truc Oy mot khoang bang 8. Khi duong théng d tiép
xic voi mit cau (S) tai B. Tinh do dai AB.

(A) AB =3. (B) AB=4. (C)AB =5. (D) AB = 6.

Cdu 97. Trong khong gian Oxyz, cho diém A(0; —4; 3), dudng thang d vuong goc véi (Oxy) va cach
gbc toa do O mot khoang bang 1. Khoang cach tit A dén d 16n nhat thi d di qua diém nao sau day?

(A) M(4;0;0). M(0;1; 1), (©) M(0;1;-2). (D) M(1;0;4).
Cdu 98. Trong khong gian Ozyz, cho mat cau (S): 22 +y*+224+2x —4y+4z = 0 va diem M(1;1; —1).
Viét phuong trinh mit phang (P) di qua M va cat mat cau (S) theo giao tuyén la dudng tron c6 ban
kinh nho nhét.

®2x—|—y—z:0. 2:L‘—y—z:(). ©4x—2y—|—z:0. @4x+2y+z:0.
Cdu 99. Trong khong gian Oxyz, cho diém FE(0;1;2) va mit phang (P): x +y + 2z — 3 = 0 va mat
cau (S): (x + 1)2+ (y — 3)2 + (2 — 4)? = 25. Viét phuong trinh dudng thang d di qua E nam trong
(P) va cit mit cau (S) tai hai diém c6 khoang cach nho nhat.

z=0 r=—1 r=1 r=—-1+1
Ay =1+t y=3+t. C{y=1+t. D) {y=34+1¢
z2=2—1 z=4—1 z=4—1 z=4—1
~ A ‘ .2 1 V3 S Rt A 2.2 .2 N
Cau 100. Trong khong gian Oxyz, cho diem M 5;7;0 va mit cau (5): *+y*+2° = 8. Duong

thang d thay doi, di qua diém M va cit mit cau (S) tai hai diém phan biét. Tinh dién tich 16n nhat
cua tam giac OAB.

(A) 4. 2V/7. ©VT. D) 2v2.
Cdu 101. Trong khong gian Oxyz, cho diém E(1;1;1), mat cau (S) : 22 + y? + 2% = 4 vA mit phang
(P): 2 —3y+5z—3=0. Goi A la dudng thang di qua E, nim trong (P) va cit mat cau (S) tai hai
diém A, B sao cho tam gidac OAB la tam giac déu. Phuong trinh ctia dudng thing A 1a

@3:—1_3/—1_2—1 x—l_y—l_z—l

2,0 R
© 2 1 1 © 2 ~1 -1
Cau 102. Trong khong gian Oxyz, cho mat cau (9): 2% + y* + 22 — 22 — 4y + 2z — 19 = 0. Viét

phuong trinh mat phang (P) chita truc Oz sao cho (P) cit () theo giao tuyén la mot dudng tron c6
ban kinh nhé nhét.

@x—l—y:O. x—2y:0. @x—y:(). @x+2y:0.

Cdu 103. Trong khong gian Ozyz, cho mat cau (S): 2?2 + y? + 22 + 22 — 4y + 42 = 0 va diém
M(1;1; —1). Viét phuong trinh mat phang (P) di qua M va cit mat cau (S) theo giao tuyén la duong
tron c¢6 ban kinh nhé nhat.

@2m+y—|—3z:0. x—3y+22:0. @x—y:O. @2x—y—|—z:0.

Cau 104. Trong khong gian Oxyz, mat cau (S) c¢6 tam thuoc mat (P): x4+ 2y + 2z — 7 =0 va di qua
hai diém A(1;2;1) va B(2;5;3).Ban kinh nhé nhat ctia mat cau (S) bang.
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r=1
Cdu 105. Trong khong gian Oxyz, cho diem A(3;1;1), d;: ? I L — Y ; 2 = %, dy: L y=1t. Mit
z2=0
cau (S) di qua A, ¢6 tam I nam trén dy, biét rang (S) cit dy tai hai diém B, C sao cho BAC = 90°.
Tim 1.
(A)1(2:3:2). 1(3;4;4). (C)1(1;2;0). (D) 1(0;0; 2).

Cdau 106. Trong khong gian Ozyz, cho mat cau (S): 22 +y?+ 22 —4a — 4y —4z = 0 va diém A(4;4;0).
Diém B thuoc mat cau (S) sao cho tam gidc OAB can tai B va c6 dién tich biang 8. Phuong trinh
mat phang qua ba diem O, A, B 1

@Z:O. x—y—z:O. @x—y—i—Qz:O. @x—y+z=0.
Cdu 107. Trong khong gian Ozyz, cho hai diém A (1; —2; g), B (4; 2; g) Tim hoanh do diém M

tren mat phang (Ozy) sao cho ABM = 45° va tam giac M AB c6 dién tich nhé nhat.
5) 3

Cdu 108. Trong khong gian Oxyz, cho A(1;—2;3), B(2;1;1) va mit phang (P): 2 +y+2z+2 = 0.
Tim hoanh do ctia C thuge (P) sao cho AABC can tai C' va ¢6 chu vi nhé nhat

@g. g. ©1 @%.

Cdu 109. Trong khong gian Oxyz, cho mat phang (a): 3z + 2y — 32 + 12 = 0. Goi A, B, C lan lugt
la giao diém ctia (a) véi ba truc toa do, dudng thing d di qua tam dudng tron ngoai tiép tam gidc
ABC' va vuong géc véi (a) ¢é phuong trinh la

r+2 y+3 z-2 r—2 y—3 z-—2
@3_2_—3‘ 3_2_—3'
©x+27y—3iz—2 @x+27y—37 +2

3 2 =3 3 2 =3

. 5 r=2+2
Cau 110. Cho dudng thang dlzxi :y; :? dudng théng dy: ¢y =1+t va mit phing
z=1+1

(P): x +y — 22z +5 = 0. Lap phuong trinh dudng thang song song v4i mat phang (P) va cit dy, do
lan luot tai A, B sao cho do dai doan AB nhdé nhat.

r—1 y—2 z2-2 r—1 y—2 z-2

® 11_ 12_ 1 12_ 11_ —21’

r+1 y+2 z r—2 y—1 z-—
©1_1_—3' @1_1_—3'
~ 2 _]. ]_ _]_ _2 Z
CGUH].Chohaidu@ngthangdlsz :y—l— :i;dgle :y2 :?Viétphu’dngtrinh
mat phang (P) song song véi (Q): x +y — 2z + 3 = 0 va cat dy, dy theo doan thang c6 do dai nhé
nhat.

@x—l—y—Qz—i—lO:O. x—i—y—ZZ:().

@x—l—y—Zz—i—le. @x—i—y—Qz—?:O.
Cau 112. Trong khong gian Oxyz, cho mit cau (S): 2 + y? + 22 = 4 va dudng thang

_3 _3 2 Z 2
d: xl :yl :%. Hai mit phing (P), (P') chita d va tiép xtic véi (S) tai A va B. Dudng thing

AB di qua diém c6 toa do la
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ALY el oGk oG

Cadu 113. Trong khong gian Ozyz, cho mat cau (S): 22 + y? + 22 — 22 — 4y — 62 — 67 = 0 va dudng
r—13 y+1 =z

thang d: I T Qua d dyng céc tiép dien t6i (9), tiép xtc véi (S) tai A, B. Duong
thing AB di qua diém nao sau day?
0y (%;%;6)- (8;1;4). (C)(6;-9:6). 0), (157 ;; g)
r=14+3t
Cdu 114. Cho mat cau (S9): 22 +y? + 22 = 9 va dudng thang d: { y =7 — 4t . Qua d duyng cac tiép
z=—-1+1

dien téi (S). Qua d dung cac tiép dien t6i (9), tiép xic vé6i (S) tai A, B. Hai mat phang (P), (P')
chita d va tiép xic véi (S) tai A va B. Khoang cach giita hai duong thing AB va d bing

8 13 16 14
®8 BB 16 u

d ) )
Cdu 115. Trong khong gian Ozyz, cho mat cau (S): (x — 1)* + (y — 2)? + (2 + 1)? = 6 tiép xic vé6i
miat phang (P): z+y+22+5=0va (Q): 22 —y+ 2 —5 = 0 lan lugt tai cdc diéem A, B. Do dai AB
bang

(A)2V3. 21/6. (C)3v2. D) 4.
Cdu 116. Trong khong gian Ozyz, cho E(2;1;3), mit phang (P): 2z + 2y — z — 3 = 0 vA mit cau
(9): (x —3)2+ (y — 2)> + (2 — 5)? = 36. Goi A la dudng thang di qua E, nim trong (P) va cat (9)
tai hai diém c6 khoang cach nhé nhat. Phuong trinh ctia A 1a

r=2+9¢ xr=2—>5t r=2+1t r =2+ 4t
(A {y=1+09t. y=1+3t. Cly=1-1t. D){y=1+3t.
z2=34+ 8t z=3 z =3t z=3-—3t
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