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Toan 12

GV. Lw Si Phap

PHUONG PHAP
TQA PO TRONG KHONG GIAN

---000---

§1. HE TOA PO TRONG KHONG GIAN

A. KIEN THUC CAN NAM

1. H¢ truc toa d¢ trong khéng gian
Cho ba truc Ox,0y,0Oz vudng gbc v6i nhau ting

- = -

d6i mot. Goi i, j,k 1a cac vecto don vi twong ing
trén cac truc Ox,0y,0z. Hé gém ba truc nhu vay

duoc goi 1a hé truc toa do Pé-cic vuong géc Oxyz

trong khong gian hay don gian dugc goi 1a h¢ toa
d6 Oxyz

+ Piém O duoc goi la géc toa do

¢ Truc Ox goi la truc hoanh

¢ Truc Oy goi la truc tung

¢ Truc Oz goi la tryc cao

+ Cdc mit phing (Oxy),(Oyz),(Oxz) doi mot

vudng gbéc véi nhau dugce goi 1a cdc mat phang toa

do.
Cha §: H :M :‘k‘:Li.j:i.k =jk=0

2. Toa d§ cia mét diém

i

M(x;y;z) = 5]\71 =x.;+y.;+z.£, (x :hoanh d9; y: tung dJ; z: cao do)

Chu y:

. MD(Oxy) = z=0;MD(Oyz) = x=0;MD(Ozx) = y=0
* MUOOx = y=z=0,MUOy « x=z=0,MUO0Oz = x=y=0

3. Toa d§ cua vecto

Cha y: 6=(0;0;0),;=(l;0;0),}:(0;1;0),]; =(0;0;1)

Tinh chét: Trong khong gian Oxyz, cho hai vecto Zz = (al;az;a3),z = (b

4. Lién h¢ giira toa do diém va toa dj vecto

a
. aib=(alib1;azib2;a31b3) . k21=(ka1;ka2;ka3),kD]R *a=b =<a,=b
a

a= (x;y;z) - a= x.;+y.; +z.lz ,(x :hoanh d9; y: tung d9; z: cao dd)

bz;b3).Ta co:

l;

Trong khéng gian Oxyz, cho A(xA;yA;zA),B(xB;yB;zB),C(xc;yc;zc), D(XD;yD;ZD)

. XE Z(XB XY T YA _ZA)

+ M chia doan thing AB theo ti s6 k (k#1) = MA =kMB

x, —ka Y, —kyB 'z, —kZB
1-k 1-k ~ 1-k

Khi dé: M( ;

* M trung diém doan thing AB: M (

Chwong II1. Phwong phap toa do trong
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2
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. X, txptx +tygt ytp T2
oGlatrongtﬁmcﬁatamglacABC:G[A ; C;yA y; yC;A ; Cj

. X, txptx,+x ty, ty-+ Zytzptz.tz
¢ G la trong tdm cua ti dién ABCD : G( A "B 1 C "D ;yA i 4yc ) ZA "B 2 C CJ
¢ Cho MBC, goi I 1a tdm dudng tron ndi tiép tam gidc ABC. Goi a, b, ¢ 1a d6 dai céc canh.
Khi d6 ta c6 a.JA+b.IB+c.IC =0

5. Biéu thirc toa do cua tich vo hwéong va cac ing dung
Trong khdng gian Oxyz, cho hai vecto a = (al;az;a3 ),b = (bl;bz;b3) . Ta cé:

- - -2
— _ 2 2 2
* = + + * = + + *
ab Cll bl Clz b2 613 b3 a Cll a2 613

P B 2 2
a‘— al+a2+a3

e alOb < ab=0 < ab +ab, +ab =0

a, = kb,
+ aciing phuong v6i b, b#0 = a=kb = {a, =kb, = %z%z%, (b, b, b, #0)
_kb 1 2 3
a; = KO,
+ Khoang céch giita hai diém A va B: AB :‘TB :\/(xB —xA)2 +(yB —yA)2 +(ZB —ZA)Z
- -\ ab b +ab, +ab -~ -
* G6c gitra hai vecto d va b: cos(a,b):‘ﬁa'b = B Bl (a,b;tO)
a

= — )
[o| o+ +a2 o+ 2 +02

6. Phwong trinh mat cﬁu,
a) Phuwong trinh chinh tac

Trong khong gian Oxyz, mit cau (S) c6 tim [ (a;b;c) ban kinh r c6 phuong trinh la:
(x=a) #(y=0) +(e=c) =7

Dic biét phuong trinh mit cau tim 0 (0;0;0) bankinh r: x* +y* + 7> =/

b) Phwong trinh tong quat

Trong khong gian Oxyz, phuong trinh x* +y* +7° =2ax —2by —2cz+d =0 v6i a’ +b* +c* =d >0 1a
phuong trinh mit ciu tim / (a;b;c) ban kinh r =+\a* +b*> +c* —d

Nguoc lai: Phuong trinh dang: x* +y*> +z> +2Ax +2By +2Cz+D =0 v&i A’ +B*> +C* — D >01a phuong

trinh mat ciu tAm I(—A;—B; —C) ban kinh r =V A% + B> +C? - D

Chwong III. Phwong phap toa d6 trong 2 khéng gian Oxyz _SyPhap 0939989966
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B. BAI TAP

Van dé 1. Tim toa d6 ctia mot vecto va cdc yéu td lién quan dén vecto thoéa man mot sd diéu kién cho
trude

Phuong phap Str dung dinh nghia va khai niém c6 li€n quan dén vecto: Toa do cdc vecto; d6 dai cua
vecto; tong hiéu cua hai vecto; tinh cdc toa do trung diém ciia doan thang; trong tim cia tam giic; .

Bai 1. Trong khong gian Oxyz, cho ba vecto ;z = (5; 7;2),;9 = (3;0;4),2 = (—6; 1;—1) . Hay tim toa d¢ cac
vecto sau:
a)y m=3a-2b+c b) n=5a+6b+4c

HD=Giai
3a=(15:21:6)
a) Ta c6: {-2b = (6,0, -8) = m =3a—2b +c =(3;22;-3)
c= (—6;1;—1)

b) Tuong t: n = 5a+6b+4c =(19;39;30)

Bai 2. Trong khong gian Oxyz, cho ba vecto ;l = (2; —5;3),27 = (0; 2; —1) ,E = (1;7;2). Hay tim toa d0 cac

vecto sau:

a)3=421—%2+32‘ b) e =a—-4b-2c
HD= Giai
2) d=da-1p+30=| 1112 b) e=a—4b-2c=(0;-27;3)
3 373

Bai 3. Trong khong gian Oxyz, cho ba diém A(l 0; 2) (2 K 1) C(l -2; 2)
a) Tinh d¢ dai céc canh cua tam gidéc ABC

b) Tim toa d6 trung diém ctia cic canh cua tam gidac ABC

¢) Tim toa d6 trong tdm G cua tam gidac ABC

HD= Giai
a) Tac6: AB=(L;131),BC =(~1;-3;3),CA =(0;2,~4). Do d6: AB =‘A—B‘ =P+ =43
BC :‘B—c‘ = J=17 +(-3) +3* =19 cA =\a\ = J0* +2% +(=4) =245

b) Goi D, E, F lan luot 1a trung diém céc canh AB,BC,CA . Ta c6:

_'xA-i-xB—1
X, = =—
2 2
v ty, 3 3.1 3 3 1.1
= =—— .Vay D|—;—;——|. Tuwong tu: E| —;——;— |,F(1;-1;0
b 2 2 Y [2 272 g 27 272 ( )
_ZA-‘-ZB—3
Z, = =—
2 2
X, tx,+x 4
X, =—
3 3

. . ty, + 4 1 1
¢) Goi G la trong tdm cua tam gidc ABC . Ta c6: 1y, =2V e - —l. Vay G(—;——;——J

Chwong III. Phwong phap toa d6 trong khong gian Oxyz _SyPhap 0939989966
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Bai 4. Trong khong gian Oxyz , cho hinh hop ABCD.A'B'C' D", biét A(1;0:1),B(2:1:2).D(1:-1:1)
,C'(4;5; —5) . Tim toa d¢ cac dinh con lai cua hinh hdp.

- - ~ HD=Giai
Tacé: AB =(1:1:1),AD =(0;-1;0) . AC = AB+AD =(1;0:1) DL c
Suy ra: C(2;O;2) va EE =(2;5; —7)
Ta lai c6: H =E§‘ =Ea=ﬁ =(2;5;—7)
Vi: AA'=(2:5-7) = A'(3;5;-6)
=(25-7)= B'(4:6:-5)
=(25-7)= D'(3:4:-6)

Van dé 2. Tich v6 hudng va cac tng dung cua tich vd hudng

Phuong phép:
- Str dung dinh nghia tich v6 huéng : a.b = ‘a b .cos(a,b) va biéu thirc toa do cuia tich vo hudng: Cho hai
vecto 21=(a1;a2;a3) b= (bl,bz,b3)
o o -2
Tacé: ¢ ab=ab +a,b, +ab, ¢a = af + aj +c132

¢ \a

2 2 2 AT s
= * P = PEN =
\a, +a, +a; alb < ab=0 < ab +a,b, +a,b,=0

- Sir dung cdc cong thirc tinh khoang cich gitra hai diém, tinh géc giita hai vecto

+ Khoang céch giita hai diém: AB :‘TB‘:J x - X )2‘*‘()’3_)’A)2+(ZB—1A)2
ab, +a,b, +a,b,

‘ Hb‘ Pta) +a. \/b2+b2+b2

¢ Go6c gitra hai vecto: cos (a b) (215 Zz 6)

Bai 5. Trong khong g1an Oxyz, cho hai vecto ava b tao v6i nhau mot gée 120° .

Tim ‘a+b‘ vé‘ - b, biét ‘a‘=
HD=Giai
-2 -2 - = 1 - —
a) Ta c6: =ld +|p +2abc0s( b):9+25+2.3.5 -2 |=19. vay ‘a+b‘:x/ﬁ
- -2 -2 - = 1 - -
b) Ta co6: =l|a| +|b| —2a.b. cos( b)=9+25—2.3.5 —5 =49. Vay ‘a—b‘:7

Bai 6. Trong khong gian Oxyz . Tinh:

a) abvéi a=(30,-6),b=(2:-40) b) c.d voi ¢ =(1;-5:2),d =(4:3;-5)
HD» Giai
a) ab=3.2+0.(-4)+(=6).0=6 b) c.d =1.4+(=5)3+2(=5) =21
Bai 7. Trong khong gian Oxyz . Cho ba diém A (—1; —2;3) ,B (0;3;1) ,C (4;2;2)
a) Tinh tich v6 hudng AB.AC b) Tinh cosin cua géc ELXE
HDx Giai

a) Tac6: AB =(1;5,-2),AC =(5:4;-1) . Do d6: AB.AC =1.5+5.4+(=2)(-1)=27

Chwong III. Phwong phap toa d6 trong 4 khong gian Oxyz _SyPhap 0939989966
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— _ ABAC _ 2]

b) cos BAC =
‘AB‘ ‘AC‘ V3042 2\/_

— BAC =40°28'46"

Bai 8. Trong khong gian Oxyz . Cho ba diém A (1;2;1) ,B (5;3;4),C(8; —3;2)

a) Chirg minh ring tam gidgc ABC 12 tam gidc vudng
b) Tinh di¢n tich tam gidc ABC
¢) Tinh ban kinh duong tron ndi tiép tam gidac ABC

HD Giai
a) Tacé: AB =(41;3) = AB =26.AC =(7:-5:1) = AC =5\3.BC =(3-6:2) = BC =7
Nhan xét: AB.BC =4.3+1.(-6)+3.(-2)=0=> AB 0 BC . Hay tam gidc ABC vudng tai B

7J_

b) Goi S 1a dién tich tam gidc ABC ,tacé: S —%AB BC = ! \/7 6.7=——

¢) Goi p 1a nira chu vi va r 1a ban kinh duong tron noi tiép tam gidc ABC .Ta co:
N2

p:l(AB+Ac+Bc):l(J%+5J§+7).Tix s:pr:w:ﬁ:i

2 2 P_26+503+7

Vién de 3. Lap phuong trinh mat cau — Xdc dinh tdm va ban kinh mat cau c6 phuong trinh cho trudce
Dé viét phuong trinh mét ciu (S), ta cin xdc dinh tim va ban kinh mat cau.

* Trong khong gian Oxyz , mit cau (S) ¢6 tAm [ (a,b,c) ban kinh r c6 phuong trinh la:
(x=a) #(y=p) +(z=¢) =
* Dac biét phuong trinh mét cAu tAm O(O; 0; O) bankinh r: x> +y> +7* =¢7

+ Trong khdng gian Oxyz, phuong trinh x> +y” +7° —2ax —2by —2cz+d =0 véi a* +b> +c* =d >0 1a

phuong trinh maét cAu tam 1 (a; b;c) ban kinh r =va* +b* +¢* —-d

Bai 9. Tim tam va ban kinh cta cdc mdt cau c6 phuong trinh:

a) x> +y’+7 +4x-2y+62+5=0 b) x*+y’+7°-8x—2y+1=0
c) 3x* +3y* +372 -6x+8y+15z-3=0 d) 3x* +3y* +37° —6x-3y+15z-2=0
HD» Giai

a) Taco: x* +y* +2 +4x =2y +6z+5=0 = (x+2) +(y=1) +(z+3) =9

Vay mat cAu da cho c6 tm I(—2;1; —3) va ban kinh r =3.

b) x>+y*+z>—8x—2y+1=0.Phuong trinh mit cau c6 dang: x> +y> +z> —2ax —2by —2cz+d =0
-8 -2 0

Tacé: a=—=4b=—=1,c=—=0,d =1
-2 -2 -2

Véy mit ciu di cho ¢6 tim 1(4;1;0) va ban kinh r =4’ +1' +0° ~1=4.

c) 3x* +3y° +377 —6x+8y+152-3=0 = x> +y* +7° —2x+§y+51—120

) 4Y 5V 361 192
- (x—l) Hy+= |+ 42| ===
3 2 36 6

Vay mat cAu da cho c6 tAm 1[1; —%;—gj va ban kinh r :%,
d) Mt cAu da cho ¢6 tim [ {1 % —%J va ban kinh r = _7\6/6 .

Chwong III. Phwong phap toa d6 trong 5 khong gian Oxyz _SyPhap 0939989966
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Bai 10. Trong khong gian Oxyz . Hay 1ap phuong trinh mit cau trong céc truong hop sau:

a) C6 tam [ (5; -3; 7) va ¢6 ban kinh r =2 b) bi qua diém M (5; —2;1) va ¢6 tam
J(3:-311)
¢) C6 tam 1a diém C (4; —4;2) va di qua géc toa do d) C6 duong kinh AB voi

A(4:-37).B(2:1:3)

HD». Giai
Phuong trinh mét clu (S) ¢6 dang: (x - a)2 + (y - b)2 + (Z - c)2 =r*,coétam [ (a; b;c) va ¢6 ban kinh r.
a) Mt cau (S) tam [ (5; —3;7) va ban kinh r =2 c6 phuong trinh: (x - 5)2 + (y + 3)2 + (z - 7)2 =4
b) Mat ciu (S) tam J(3; —3;1) vadi qua diém M(S; —2;1) nén c6 ban kinh r =JM = \/g
Vay mit cau (S) ¢6 phuong trinh: (x - 3)2 + (y + 3)2 + (z - 1)2 =5
¢) Mit cau (S) tim C (4; —4; 2) vadi quadiém O (O; 0;0) nén cé ban kinh r =0C =6
Vay mit cu (S) ¢6 phuong trinh: (x—4) +(y+4) +(z-2)" =36
d) Mit ciu (S) ¢6 tam 1a trung diém K cua doan AB

4B _Jora ey 36
- 2 T2
Vay mat cau (S) ¢6 phuong trinh: (x —3)2 + (y + 1)2 + (z —5)2 =9

Tac6: K (3;-1;5) va ban kinh r = =3 (hay r =IA=1B)

Bai 10. Trong khong gian Oxyz . Hay 1ap phuong trinh mit cau trong céc truong hop sau:
a) Di qua bén diém A(1;0;0),B(0;-2:0),C(0:0;4) va gbc toa dd O

b) Pi qua bén diém A(1:1:1),B(1:2:1),C(1:1:2),D(2:2:1)

¢) bi qua ba diém A (1;2; —4) ,B (1; —3;1),C (2;2;3) vi ¢6 tAm ndm trén mit phéng (Oxy)
d) bi qua hai diém A (3; —1;2) ,B (1;1; —2) va ¢6 thm nam trén truc Oz

HD» Giai
a) Phuong trinh mit ciu (S) can tim ¢6 dang: x> +y? + 2> —=2ax —2by —2cz+d =0
Vi AO(S) néntacd: 1-2a+d =0 (D)
BO(S) néntacod: 4+4b+d =0 2)
CO(S) néntacd: 16—-8c+d =0 3)
Oo(S) néntaco: d =0 4)

1
Giai h¢ 4 phuong trinh trén, ta c6: a :E’b =-1c=2,d=0
Vay mit cau (S) ¢6 phuong trinh: x*> +y? +z2 —x+2y—-4z=0

b) Phuong trinh mit cdu (S) can tim c6 dang: x> +y? + 2% —2ax —2by —2cz+d =0

Vi AO(S) néntacéd: 3—-2a—-2b—-2¢c+d =0 (1)
BO(S) néntacd: 6-2a—-4b-2c+d =0 )
CO(S) néntacd: 6-2a-2b—-4c+d =0 3)
DO(S) néntaco: 9—4a—-4b—-2c+d =0 @)

Giai h¢ 4 phuong trinh trén, tacé: a=b=c= é,d =6

Vay mit cau (S) ¢6 phuong trinh: x* +y? +z° =3x -3y -3z+6=0

¢) Phuong trinh mat cau (S) can tim c6 dang: x* +y> +7° —2ax—-2by—-2cz+d =0

Chwong III. Phwong phap toa d6 trong 6 khéng gian Oxyz _SyPhap 0939989966
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Vi AO(S) néntacd: 21-2a—-4b+8c+d =0 (1)
BO(S) néntacé: 11-2a+6b—-2c+d =0 2)
CO(S) néntacéd: 17-4a—-4b—-6¢+d =0 3
TAm ID(Oxy) néntacé: c=0 )

Giai h¢ 4 phuong trinh trén, ta cé: a =-2,b=1,c =0,d =-21
Vay mit cau (S) ¢ phuong trinh: x* +y? +z> +4x-2y-21=0

d) Phuong trinh mét cau (S) can tim c6 dang: x* +y* +7° —2ax—-2by—2cz+d =0

Vi ADO(S) néntaco: 14—6a+2b—-4c+d =0 )
BO(S) néntacd: 6-2a-2b+4c+d =0 )

=0
Tam I 1Oz nén ta co: {Z o 3)

Giai hé 3 phuong trinh trén, ta cé: a =0,b =0,c =1,d =-10
Vay mat cau (S) ¢6 phuong trinh: x* +y*> +z> -2z-10=0

Bai 11. Trong khong gian Oxyz . Hay lap phuong trinh mit cau trong cdc trudng hop sau:
a) Pi qua ba diém A (0;8;0) ,B (4;6;2) ,C (0; 12;4) va ¢6 tim ndm trén mit phang (Oyz)
b) C6 ban kinh r =2, tiép xiic v6i mat phang (Oyz) va ¢6 tAim ndm trén truc Ox

¢) C6 tam [(1;2;3) va tiép xiic véi mp(Oyz)

HDx» Gidi
a) Phuong trinh mat ciu (S) can tim c6 dang: x* +y>+7° —2ax—-2by—2cz+d =0.
Tam [ D(Oyz) =1 (O;b;c)

Vi AU(S) néntacéd: 64—-16b+d =0 (1)
BUO(S) néntacé: 56-8a—12b-4c+d =0 ()
CO(S) néntacéd: 160-24b—-8c+d =0 3
Tam 10(Oyz) néntacé: a=0 )

Giai hé 4 phuong trinh trén, ta cé: a =0,b =7,c=5,d =48

Vay mit cau (S) ¢6 phuong trinh: x> +y® +z> =14y —10z+48=0

b) Tam /00x =1 (a;O;O) Vi tdm 7 ndm trén truc Ox va mat cau tiép xiic véi mit phang (Oyz) nén diém
tiep xuc phai 1a O.

Do d6 bén kinh mit cau la r =10 =2 va 1(2;0;0)

Vay mit cdu c6 phuong trinh: (x - 2)2 +y*+77 =4

¢) Vi mit cau c6 tam [ (1; 2; 3) va tiép xiic v6i mp (Oyz) nén ban kinh r ctia mit cau bang khoang cach tir

dén mp(Oyz) .Do d6: r=1. Vay mit cau c6 phuong trinh: (x —1)2 + (y —2)2 + (z —3)2 =1

C.BAI TAP TU LUYEN
Bai 1. Trong khong gian Oxyz, cho ba vecto ;z = (2; —1;2),;9 = (3;0;1),2 = (—4;1; —1) . Hay tim toa d¢ cac
vecto sau: a)Z:3gt—213+E b)i;=2;1+27+42
Bai 2. Trong khong gian Oxyz, cho ba diém A (1;-1:1),B(0:1;2),C (1;0:1). Tim toa d¢ trong tam G ctia
tam gidc ABC .
Bai 3. Trong khong gian Oxyz, cho ba diém A(2;1; —1),B(4;1; —3),C(3; 7; 0) .
a) Tim toa dd trung diém M cia canh BC
b) Tim toa d6 trong tdm G cua tam giac ABC
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¢) Tim toa do diém A' ddi xung cua A qua M
Bai 4. Trong khong gian Oxyz, cho hai vecto ava b tao v6i nhau mot géc 60° .

Tim ‘;l'l'Z‘ va Zz—l;‘, biét st,‘i)‘zg

Bai 5. Trong khong gian Oxyz, cho ba diém A (—4; =2; O) ,B (—1; —2;4),C (3; -2; 1) . Tim géc gitia hai vecto

XE va AC ‘

Bai 6. Tim tim va ban kinh ctia cac mat cau c¢6 phuong trinh:

a) x> +y +72+6x—-2z+1=0 b) x*+y +77-8x+4y+67+4=0

C) 2x> +2y° +277 —4x+8y—12z7+27=0 ) 2x>+2y° +277 +8x -4y —12z-100=0

Bai 7. Trong khong gian Oxyz . Hiy 1ap phuong trinh mit ciu trong céc truong hop sau:
a) bi qua diém A(2;—1; —3) va c6 tdm C(3; —2;1)

b) C6 dudmg kinh AB véi A(-1;2:1),8(0:2;3)

¢) C6 tam 1a diém 1 (2;—1;3) va tiép xtc voi mp (Oxy)

d) C6 tam la diém 1(2;-1;3) va tiép xiic véi mp(Oxz)

e) C6 tam la diém 7(2;-1;3) va tiép xiic véi mp(Oyz)

Ket qua:

Bai 1.a) m=3a-2b+c=(-4-23),b) n=2a+b+4c=(-9;21)

Bai2. G g;0;i
373

2

=129,

Bai 5. (A—B,A—c) = 45"

Baid.a) M| Lia-2 | by 6[33-2 ] o) a'(572)
2 3

Bai 4. ‘ZHI;

é—ﬂ:7

V2

Bai 6. a) 1(-3;0:1),r=3,b) 1(4:-2:-3).r=5.¢) I(l;—2;3),r:7,d) 1(-213).r =8

Bai7. a) (x-3) +(y+2) +(z-1) =18 b) [x+%) +(y-2) +(z-2) =

ENG )

O (e=2) ] +(2-3) =1
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§2. PHUONG TRINH MAT PHANG

A. KIEN THUC CAN NAM

1. Tich ¢6 hwéng cua hai vecto
a. Dinh nghia: Trong khong gian Oxyz, cho hai vecto a = (al;az;a3),b = (b b,;b ) Tich c6 hudng cua

1272273

hai vecto @ va b, ki hiéu I [&,Z] hodc @ Ob, duoc x4c dinh béi:

aOb= % a3’a3 I (ab —a,b;;a,b, —ab,;ab, - b)
b, blo, b|lp b,
Cha §: szz?:—(é DZ:)
b. Tinh chit
[] -
e Néu ¢ =a0b thi il i an‘ b‘sm(a,b)
cOb
eavab cung phuong < a0b=0 . ZL, l;, c dong phang < E(Zl DZ))=O
c. Ung dung cia tich c6 hwéng
* Dién tich hinh binh hanh ABCD 1a S0, =[AB DAD|
+ Dién tich tam gidc ABC 1a S, :%‘E 0AC
* Thé tich khéi hop ABCD.A'B'C'D' AV, = ‘(AB 0AD).AA ‘

* Thé tich khéi tir dién ABCD 1a 'V

ABCD

-%‘(ZE DAC .AD‘

2. Vecto phap tuyén ciia mit phing

a. Pinh nghia:

* Vecto n# 0 duge goi 1a vecto phap tuyén ctia mit phang (o) néu gid ciia né vudng goc voi (a), viét tat
12: n 0(a)

+ Néu hai vecto a = (al;az;a3) b= (bl,bz, b, ) khéng cung phuong va gid ctia chiing song song véi mdt mp

(0) (hodc nam trén (0)) thi ;1 =a Db 1a mot vecto phap tuyén cuamp(Q).
b. Cha y ¥
* Néu n 1a vecto phéap tuyen cua mot mat phang thi kn k # 0 cling 1a vecto phap tuyen cua mat phang dé
» Mit phiang (ABC ) c6 vecto phép tuyén n = ABOAC
3. Phuong trinh tong quat ciia méit phing . .
a. Pinh nghia: Phuong trinh c6 dang Ax+ By +Cz+ D =0, trong d6 A,B,C,D khong dong thoi bang 0
dugc goi 1a phuong trinh tong quét ctia mat phang hay con goi 1a phuong trinh mit phang.
b. Nhan xét:
¢ Nau mdt phang(a) c6é phuong trinh tong quét 1a Ax + By + Cz+ D = 0thi n6 ¢6 mot vecto phap tuyén
n= (A;B; C)
* Phuong trinh mit phing di qua diém M 0 (xo;yo;z0 ) nhan vecto n= (A;B; C) khac 01am vecto phéap
tuyén c6 phuong trinh: A(x —xo) +B(y —y0)+C(z —zo) =0
¢. Cac truomg hop riéng ciia phwong trinh tong quat

Céc hé so Phuong trinh mét phéng (a) Dic diém cua mit phfmg (a)
D=0 Ax+By+Cz=0 (a) di qua gbc toa d6 O
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A=0 By+Cz+D =0 () // Ox hodc (a) O Ox
B=0 Ax+Cz+D=0 (a) // Oy hoac () [0 Oy
Cc=0 Ax+By+D =0 (a) // Oz hoac (a) 0 Oz
A=B=0 Cz+D=0 (a) // (Oxy) hoac (a) = (Oxy)
A=C=0 By+D =0 (a) // (Oxz) hoac (a) = (Oxz)
B=C=0 Ax+D =0 (a) /1 (Oyz) hoac (a) = (Oyz)

Chua y:
+ Mit phéng (Oxy) ¢6 phuong trinh: z=0 va ¢ vecto phap tuyén k= (0;0;1)
+ Mit phang (Oxz) 6 phuong trinh: y =0 va c¢6 vecto phap tuyén ; = (O; 1;0)

+ Mit phang (Oyz) c¢6 phuong trinh: x =0 va c¢6 vecto phap tuyén i= (1;0;0)

4. Phuwong trinh mit phing theo doan chin . i
Mait phang (a) khong di qua goc O, cat truc Ox,0y,0Oz lan lugt tai cic diém

A(a:0;0).B(0:5;0),C(0:0:¢) (v6i a,b,c #0) thi c6 phuong trinh: Yt
’ a b ¢

Phuong trinh nay goi la phuong trinh theo doan chan cua mat phang ()

5. Vi tri twong ddi giira hai mit phing

Trong khong gian Oxyz , hai mit phing (O(l) va (0(2) ¢6 phuong trinh:

(a,):Ax+By+Cz+D, =0; (a,): Ax+B,y+C,z+D, =0.Khidé (a,) va (a

2) c6 hai vecto phap

tuyén la: n, =(A;B;;C,).n, =(A,:B,:C,)

i (al)cét (O‘z) = A B :C #A,:B,:C,
* (a,)0(a,) = n, On, = AA,+BB,+C,C,=0
6. Khoang cach tir mjt diém dén m{t mit phang 7
Trong khong gian Oxyz, cho mat phang (o) c¢6 phuong trinh Ax + By +Cz+ D =0 va diém
M, (xo;yo;zo) . Khoang céch tir diém M, dén mit phang (a), ki hiéu d (MO,(O()) , dugc tinh boi cong
thtrc:
B ‘Ax0 +By, +Cz, +D‘

JA + B> +C?

B. BAI TAP

d(M,.(@))

Vién dé 1. Tich ¢6 hudng ciia hai vecto va céc tmg dung

Phuong phép:

- Sir dung dinh nghia ciia tich ¢6 hudng ctia hai vecto va cdc tinh chit cua tich ¢6 huéng
- Sir dung cdc cong thirc tinh dién tich, thé thé.

aaz:[

a, 4

b2 b3

a; 4

b3 bl

a, 4a,
) ’ 55a,b, _azb1)
b b,

j = (a2b3 —a,b,;a,b, —ab

Bai 1. Trong khong gian Oxyz . Cho ba diém A(1;2;3),B(0; 1;1),C(1;0;0) _Tinh AC OBC

10
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HD» Giai
Tacé:XE:(O;—z;—3),EE:(1;—1;—1).Tcm?c:(_2 BN _2}(—1;—3;2)
-1 =1]-1 1t -1

Bai 2. Trong khong gian Oxyz . Cho ba diém A(1;—1;2),B(—1;0;3),C(0;2;1) .
a) Chtrng minh A, B, C tao thanh mot tam giéc
b) Tinh dién tich tam gidc ABC. Suy ra chiéu cao AH cua tam gidc ABC.

HD»= Giai
L = — _— — 1 1|1 =2/-2 1 -
a) Ta co: AB=(—2;1;1),AC=(—1;3;—1). AB DAC={3 _1;_1 . ; ) 3J=(—4;3;—5)7’ﬁ0

Vay AB va AC khong ciing phuong = A, B,C khong thing hang = A, B,C tao thanh mot tam gidc.
b) Ta c6: Dién tich tam gidc ABC 1a S, ——‘AB DAC‘ ——\/16 +9+2 5\/_

28 V2 56

Mat khac: SABC:lAH_BC:>AH: ABC — —
2 BC i+4+4 3

Bai 3. Trong khong gian Oxyz. Cho bon diém A (1; 0;1) ,B (—1;1;2),C (—1;1;0) ,D (2; -1; —2) .
a) Chtrng minh 4 diém A,B,C,D tao thanh mét tir dién

b) Tinh dién tich cta tam gidc BCD

c¢) Tinh thé tich tor dién ABCD . Suy ra chiéu cao AH cua tir dién ABCD

HD» Giai
a) Ta c6: BA=(2-1-1),BC =(0;0;-2),BD =(3;-2;—4).
R*DE:(O —2;—2 0;‘0 0}(_4;_6;0)

=2 -4’-4 3|3 =2

(B—C DB—D).B—A = (~4)2+(=6).(~<1)+0.(~1) = =2 £ 0

Vay BC,BD, BA khong dong phing = A, B,C, D tao thanh mét tr dién.

Sy = ‘BC DBD‘ =1 16+3 _£_J_

3V
) Vien = é‘(BC DBD BA‘ \/Z _5 Mat khdc: V,, . = ;AH_SABCD — AH = —ABCD :1£;
ABCD

Bai 4. Trong khong gian Oxyz. Cho hinh hop ABCD.A'B'C'D' biét diém A(0;0:1),B(0:2:1) ,D(3:0:1)
,A'(0;0;0). Tinh thé tich ctia khdi hop da cho.

HD= Gidi
Tac6: AB=(0;2;0),AD =(3;0;0),44" =(0;0;-1)
Emﬁz(z 0.10 0‘;0 2Jz(o;o;—ﬁ),(ATBDE).A—A'=0.0+0.0+(—6).(—1)=6
o olo 3’3 o

Thé tich khéi hop ABCD.A'B'C'D' 1a V _‘(XE DXB).A_A"" =6

ABCDABCD

Bai 5. Trong khong gian Oxyz. Cho bén diém A(0:1;1),8(-1;0:2),C(-1:1;0) ,D(2:1:-2).
a) Chirng minh rang bén diém d6 khong ddng phing.
b) Tinh d6 dai duong cao ciia tam gidc ABC ké tir A va ban kinh duong tron ndi tiép cua tam giac do.

¢) Tinh géc CBD va géc giira hai dudng thang AB va CD.
d) Tinh thé tich tt dién ABCD va d¢ dai duong cao cua tur dién ké tur dinh D.

11
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HD Gii
a) Ta c6: BA=(L1;-1),BC =(0;1;-2),BD =(3;1;-4)

I -1

BADBC = -
1 2

-2 0

11
0 1

’ ’

J =(-12:11), (B—A DB—C).B—D =(=1).3+2.1+1.(-4) =520

Suy ra: Bj,B? ,E khéng déng phéng hay bdn diém da cho khong déng phéng,
b) Tacé: S,,,. = l‘(ﬁ DB—C)‘ SN R IPTIE _Jo
28 6 \/%

Goi AH 1a duong cao ké tir A ctia tam gidc ABC, ta ¢6: AH =—245¢ = =
BC 2 2 2 5
07 +1° +(-2)
Goi r 12 ban kinh dudng tron ndi tiép ciia tam gidgc ABC va p 1a nita chu vi cua tam gidc ABC

_SAABC_ \/g . _AB+AC+BC:\/§+\/§+\/E
2

Tacé: S,,, =pr=r=

= , Vo1 p
P 5+3+\2 2
c) Ta cé: cosCBD = cos(ﬁ,ﬁj = ECIB -2 — CBD =3752"
‘BCHBD‘ J130
Goi o la géc giita hai duong thang AB va CD.
(_ | |ABCD 0
cos AB,CD)‘= = =0=3649'
‘ABHCD‘ J39

Ta co: cosa =

d) Thé tich tér dién ABCD la: V :é‘(ﬁ Dﬁ).ﬁ‘ :%

ABCD
. . 1% 5V6
Neéu DK 1a duong cao cua tir dién ké tir D thi ta c6: DK = —452 = T\f

S

ANABC

Vin dé 2. Viét phuong trinh tong qut ctia mit phing
Phuong phép: c6 4 loai co ban

Loai 1. Viét phuong trinh mit phing (0() khi biét vecto phap tuyén n= (A; B;C ) va mot diém
M, (xo;yo;zo) thudc (0() .

¢ Phuong trinh(O() c6 dang: A(x —xo) +B(y —y0)+C(z—z0) =0

* Khai trién, rdt gon dua vé dang tong quét: Ax + By+Cz+D=0 voi D = —(Ax0 +By, + Czo)
Luru y: Néu hai vecto a= (al;az;a3 )Z) = (bl; b,;b, ) khdng cung phuong va gia cua chiing song song véi
mot mp (o) (hodc nam trén (o)) thi n=albla mot vecto phap tuyén cua mp(Q).

Loai 2. Viét phuong trinh mit phang (0() chtra ba diém A, B,C khong thang hang (hay di qua ba diém
A,B,C)

* Tim vecto phép tuyén 1;; = ABOAC

+ Mit phang (0() qua diém A( hay B hay C) v c6 vecto phap tuyén Ia Z (loai 1)

Luu y: Mit phang (o) khdng di qua goc O, cat truc Ox,0y,Oz lan luot tai cac diém

A(a;O;0),B(0;b;0),C(O;0;c) (v61 a,b,c #0) thi c6 phuong trinh: §+%+§:1

Loai 3. Viét phuong trinh mit phing (0() chtra diém M, (xo;yo;z0 ) va song song véi mit phang
B):Ax+By+Cz+D =0.

12
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¢ Phuong trinh(a) c6dang: Ax+By+Cz+D'=0 (1)

+ Thay toa do diém M, vao (1) tim dugc D'

Loai 4. Viét phuong trinh mit phang (O() chtra hai diém M,N va vudng géc voi mit phang
(B):Ax+By+Cz+D =0

+ Tim vecto phép tuyén a = MN D;B

* Mit phang (0() qua diém M( hay N) va c¢6 vecto phédp tuyén 1a Z; (loai 1)

Bai 6. Trong khong gian Oxyz . Viét phuong trinh mat phang (0( ) trong cdc truong hop sau:
a) Pi qua diém A (2;5; —7) va song song voi gid cua hai vecto a= (1; —2;3),[3 = (3;0;5)

b) Di qua ba diém B(2;-1;3),C(4;0:1),D(-10:5:3)

¢) bi qua diém E(O;2;O) va song song véi mit phang (B) 2x+3y-4z-2=0

d) Pi qua OE va vudng géc v6i mit phang (B) :2x+3y—-4z-2=0

e) Bi qua ba diém M (1;0;0),N (0;-2:0),P(0:0;-3)

HD» Giai
a) Ta co: Zz DZ) = (—10;4;6) . Mat phéng (0() : e A(2;5;—7) -
c6 vecto phdp tuyén n = (—10;4;6)
c6 phuong trinh: ~10(x-2)+4(y=5)+6(z+7)=0 = 5x-2y-3:-21=0
b) Tac6: BC =(2:1,-2),BD =(~12:6,0). BADBC =(12;24;24)
Mat phéng (O() :{qua B(Z;_1;3) T
c6 vectd phap tuyén n = (12;24; 24)
c6 phuong trinh: 12(x=2)+24(y+1)+24(2-3)=0 = x+2y+2z-6=0
¢) Vi mit phang (0() song song voi (B) :2x+3y—4z-2 =0 nén phuong trinh cua mat phfmg(a) :
2x+3y-4z+D=0,(D#-2) . Piém E0(a), taco: 2.0+3.2-4.0+D=0 = D=-6
Vay phuong trinh ctia mat phang (G) :2x+3y—-4z-6=0
d) Tac6: OF =(0;2;0), n, =(2:3;-4). OF On, =(-8;0;-4) .
Mat phéng (O() :{qua 0(0; O;O) -
c6 vectd phdp tuyén n = (—8; 0; —4)
¢6 phuong trinh: —8(x—0)+0.(y—0)—4(z—0) =0 = 2x+z=0
e) Ap dung phuong trinh mit phing theo doan chin

Ta dugc phuong trinh (0() c6 dang: %+l+i3=1 e 6x-3y-2z-6=0

Bai 7. Trong khong gian Oxyz . Viét phuong trinh mit phang (0() trong cic truong hgp sau:
a) Pi qua diém A (1; —2;4) va nhan n= (2;3;5) lam vecto phap tuyén

b) bi qua diém B (O; —1;2) va song song vai gid cua hai vecto Zt = (3; 2;1),1: = (—3;0;1)

¢) bi qua diém C(2;—1;2) va song song véi mit phang ([3) :2x—y+3z+4=0

13
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d) Pi qua hai diém D(1;0:1), £(5:2;3) va vudng géc véi mit phing (y):2x-y+z-7=0
e) bi qua ba diém M(—3;0;0),N(0; —2;0),P(0;0;—1)

HD»=Giai

a) Mat phéng (0() :{qua A(l; _2;4) -
c6 vectd phdp tuyén n = (2;3;5)
o6 phuong trinh: 2(x—1)+3(y+2)+5(z-4)=0 = 2x+3y+5:-16=0
b) Ta co6: uly = (2; —6;6) . Mit phang (0() : {qua B(O; _1;2) -
c6 vectd phdp tuyén n = (2; —6;6)

c6 phuong trinh: 2(x=0)=6(y+1)+6(z-2)=0 = x=3y+3z-9=0
¢) Vi mit phang (0() song song v&i (B) :2x—y+3z+4 =0 nén phuong trinh cia mat phéng(a) :
2x-y+3z+D=0,(D#4) . Diém CD(O(),ta c6: 2.2-1.(-)+32+D=0 < D=-11
Vay phuong trinh ctia mat phfmg(a) $2x-y+3z-11=0
d) Tacé: DE =(4,2:2), n, =(2:-1;1). DE On, =(1,0,2) .
Mit phang (O(): qlflaD(l;O;l? -
c6 vectd phap tuyén n = (1; 0; —2)
¢6 phuong trinh: 1(x=1)+0(y=0)-2(z-1)=0 « x-2z+1=0

e) Phuong trinh mit phing (0() theo doan chin : R T 3y+6z+6=0
Bai 8. Trong khong gian Oxyz . Viét phuong trinh mat phang trung tryc cia doan thing AB, biét:
a) A(2:3:7).B(4:1:3) b) A(1:-2:4),B(3:6:2)
HD» Gidi

Luweu ¥: Mit phing trung truc cta doan thing AB qua trung diém I cia AB va c6 vecto phdp tuyén n=AB
a) Goi (0() 1a mat phfmg trung tryc cia doan AB. DPoan théng AB c6 trung diém 1 (3;2;5) ,
— , qua 1(3;2;5)
AB = (2; -2; —4) Nhu vay, mat phang (a) : P —
c6 vectd phdp tuyén n = AB = (2; -2; —4)
¢6 phuong trinh: 2(x=3)-2(y=2)-4(2-5)=0 « x-y-2z+9=0
b) Goi (a) 1a mat phang trung truc ctia doan AB. Poan thang AB c6 trung diém J (2;2;3) ,XE = (1;4; —1)
, qua J(2;2;3)
Nhu vay, mdt phang (a) : P —
c6 vectd phdp tuyén n = AB = (1;4; —1)
c6 phuong trinh: 2(x=2)+4(y-2)-1(z=3)=0 = x+4y-z-7=0

Bai 9. Trong khong gian Oxyz. Viét phuong trinh mit phang (O() trong céc truong hop sau:

a) Chira tryc Ox va diém A(4;-1;2) b) Chira truc Oy va diém B(1;4;-3)
¢) Chira truc Oz va diém C(3; —4;7) d) biqua D (2; 6; —3) va song song mp (0zx)
HD»= Giai
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a) Mit phang (a) chtra diém A (4; —1;2) va truc Ox , suy ra (0( ) song song hodc chtra hai vecto
i=(1:0:0),04 =(4-1;2). Tacé: i DOA =(0;-2;-1)
Vay,mat phéng (O() :{qlflaA(4;—l;/2) -
c6 vectd phdp tuyén n = (0; —2;—1)
c6 phuong trinh: 0(x-4)-2(y+1)-1(z-2)=0 = 2y+2=0
b) Mit phang (a) chtra diém B (1; 4; —3) va truc Oy , suy ra (0( ) song song hodc chtra hai vecto
j=(0:1;0),0B=(1;4;-3). Ta c6: j0OB =(-3;0;-1)
Vay,mat phang (0() :{qua b (1;4; _3) -
c6 vectd phdp tuy€n n = (—3;0; —1)
c6 phuong trinh: —3(x—1)+0(y—4)—1(z+3) =0 3x+z=0
¢) Mit phang (a) chta diém C (3; —4;7) va truc Oz, suy ra (a) song song hodc chtra hai vecto
k=(0;0;1),0C =(3;-4:7). Ta c6: k DOC =(4;3;0)
Vay,mat phéng (0() :{qua C(?’; _4;7) -
c6 vectd phdp tuyé€n n = (4;3;0)
06 phuong trinh: 4(x=3)+3(y+4)+0(z=7)=0 = 4x+3y=0
d) Phuong trinh mp (0zx) la: y=0
Vi mit phing (0() song song v&i (0zx) :y =0 nén phuong trinh cua mat phéng(a) :y+D=0,(DZ0) .
Piém D D(O(), tacé: 1.6+D =0 « D =-6.Vay phuong trinh cia mat phéng(a) 1y—6=0

Bai 10. Trong khong gian Oxyz . Viét phwong trinh mit phing (0( ) trong cdc truong hgp sau:
a)Diqua A (3; -1 —5) ddng thoi vudng géc voi hai mat phang ([3) :3x—2y+2z+7=0 va
(v):5x-4y+3z+1=0

b) Di qua céc hinh chiéu cua diém B (2; 3;4) trén cic tryc toa do.

c¢) bi qua diém M(2;—1;2) , song song voi truc Oy va vudng géc voi mat phéng (X) 2x—-y+3z+4=0

HD»= Giai
a) Mit phang (B) c6 n? = (3; —2;2) va mp(y) co rTy = (5; —4;3)
Mat phéng(a) vudng géc v6i hai mat phang (B),(y) , do d6 hai vecto c6 gid song song hodc nam trén (0( )
1a n, va n_.Suyramp(a)cé VIPT: n, =n,On =(21;-2)
Vay, mit phang (0() : auad (3; B _5) -
c6 vecto phdp tuyén n = (2;1; —2)
c6 phuong trinh: 2(x=3)+1(y+1)-2(z+5)=0 = 2x+y-2:-15=0
b) Hinh chiéu cta diém B(2;3;4)trén céc truc Ox,0y,0z lan Iuot 1a C(Z;O;O),D (0;3;0),E(0;0;4)

Phuong trinh mit phang (0() theo doan chin : §+§ +§ =1 6x+4y+3z-12=0

c) Mit phfmg(a) song song voi truc Oy va vudng goc vai mat phfmg (X) 2x—-y+3z+4=0
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Do d6 hai vecto c6 gia song song hodc nam trén (O() 1a }(O; 1;0) va a = (2; —1;3).

Suy ra mp(a) c6 VTPT: Z; = ; D;x = (3;0; —2)
Vay, mit phang (0() : e M(2;—1;2) -
c6 vectd phdp tuyén n = (3;0; —2)

c6 phuong trinh: 3(x=2)+0(y+1)-2(z-2)=0 = 3x-2z-2=0

Bai 11. Trong khong gian Oxyz. Cho tit dién c6 cic dinh A(5:1;3),B(1:6:2),C(5:0:4),D(4;0:6)
a) Hay viét phuong trinh cidc mat phflng (ACD) va (BCD)
b) Hay viét phwong trinh mit phing (0() di qua canh AB va song song voi canh CD.

HD» Gii
a) Ta c6: AC =(0;-1;1),AD =(~1;-1;3). AC DAD =(-2;-1;-1)
, quaA(5;1;3)
Vay, mjt phing (ACD): .
c6 vectd phdp tuyén n = (—2;—1; —1)
06 phuong trinh: =2(x=5)=1(y-1)-1(z-3)=0 = 2x+y+z-14=0
Tuong tu, phuong trinh mit phang (BCD) :6x+5y+3z-42=0
b) Ta c6: AB = (—4; 5;—1),55 = (—1; 0;2). Mit phang (O() di qua canh AB va song song v6i canh CD nén
n=ABOCD =(10,9;5)
Vay, mit phang (0() : quaA(5;1;3) -
¢6 vectd phdp tuyén n = (10;9;5)
c6 phuong trinh: 10(x=5)+9(y=1)+5(z=3)=0 = 10x+9y+5:-74=0

Bai 12. Trong khong gian Oxyz . Viét phuong trinh mit phing (0() trong cic truong hop sau:

a) bi qua diémG (1;2;3) va cét cdc truc toa do tai cdc diém A, B,C sao cho G 1a trong tdm cua tam gidc
ABC

b) bi qua diém H (2; 1;1) va cét céc truc toa do tai cac diém A, B,C sao cho H 12 truc tam cua tam giac
ABC

¢) Di qua diém M (1;2:3) va cdt ba tia tai Ox,0y,0zcdc diém A,B,C sao cho thé tich tir di¢n OABC nho

nhét

HD»= Giai
a) Gia su A(a; 0;0),B (0; b;O),C(O;O;c). Vi G (1;2;3) la trong tAm cia tam gidc ABC nén ta cé:
a+0+0_1
137 a=3
+bh+ . ,
% =2 < <b=6 . Phuong trinh médt phang (0() theo doan chan : §+%+§ =1
c=9
+0+
0+0+c _3
3

b) Néu mt phing (o) di qua H (2:1;1) va céit cdc truc toa d tai céc diém A, B,C thi tir dién OABC c6
céc canh OA,OB,OC d6i mot vudng goc.
H 1a tryc tdm cua tam gidc ABC khi va chi khi OH O (ABC )
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Vay mp (O() di qua H va c6 vecto phap tuyén 1a OH = (2;1;1) nén c¢6 phuong trinh: 2x+y+z-6=0
¢) Goi giao diém cua (a) véi ba truc Ox,0y,0z lan luot 1a A(a; 0;0),B (0; b;O),C(O;O;c), a,b,c>0

Mit phang (0() ¢6 phuong trinh theo doan chén : X +%+E =1
a c
1.2 3
Do (a) qua M(1;2;3)néntacd: —+—+—=1
(o) qua a (1:2:3) PRl

Thé tich cua t& dién OABC 1a V = %B.h = OA.OB.OC = %abc

1
2

W | =

Apdmgb&dégﬂmccasnaa&1=1+3+§z3d ::312216:>m%2216:>V227
aoc

a b c abc
a=3
ey e 1 X 1 2 3 1
Khi d6: Vdatgia trinhonhat « V=27 « —=—==-=— o {b=6
a b ¢ 3
c=9
. o 2 Z X Yy, 2 _ _
Phuong trinh mat phang (O()theo doan chan : §+g +§—1 e 6x+3y+2z-18=0

Vién dé 3. Vi tri twong ddi ctia hai mat phing
Trong khong gian Oxyz , hai mit phang (0(1) va (az) c6 phuong trinh:

(0(1):A1x+Bly+Clz+D1 =0; (0(2):A2x+Bzy+sz+D2 =0. Khi dé (al)va (0(2) c6 hai vecto phap
tuyén la: nT=(A1;Bl;Cl),nj=(AZ;BZ;C2)

_ A B _C _D A B _C D
L TR LR
o (a,)cit (a,) = A :B:C #4,:B,:C, * (a,)0(a,) = n, On, = AA,+BB,+C,C, =0

Bai 13. Trong khong gian Oxyz . Xét vi tri twong d6i clia cdc cap mat phang cho boi cac phuong trinh tong
quét sau:

a) (o ):x+2y+3:+4=0,(8,): x +5y-2-9=0

b) (az):x+y+z+5 =O,(Bz):2x+2y+21+6 =0

o) (a,):x+2y +3z+1=0,(B,):3x +6y+9z+3=0

HD»= Giai
a) Hai mit phang ((Xl) va ([31) ¢6 hai vecto phdp tuyén 1a: a = (1;2;3) ,nTz = (1; 5; —1)

Ta c6: %#%i%:(al) cat ([31)

b) Hai mat phéng (0(2 ) va ([32) ¢6 hai vecto phap tuyén la: Z; = (1;1;1),7173 = (2;2;2)

Ta cé: %:%:%;ﬁ%:(%) song song véi ([32)
¢) Hai mit phiang (0(3)V§1 ([33) c6 hai vecto phdp tuyén 1a: nj = (1;2;3) ,n? = (3;6;9)
Ta cé: %:%:%:%:(%) trung véi ([33)

Bai 14. Trong khong gian Oxyz . Xéac dinh m dé cip mit phang sau ddy vudng géc
(a):2x+my+2mz=9=0,(B):6x~y=-2-10=0

HDx»= Gidi
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Hai mit phéng (0() va ([3) c6 hai vecto phdp tuyén 1a: a = (2;m; 2m) ,nTa = (6; -1 —1)
Ta c6: (O() D(B) o a.n‘BZO e 12-m-2m=0 < m=4

Bai 15. Trong khong gian Oxyz . Xéc dinh m va n dé cip mit phang sau ddy song song véi nhau:
a) (a):2x+my+3z—5 =0,(B):nx—8y—6z+2 =0
b) (0():3x—5y+mz—3 =0,(B):2x+ny—3z+l =0

HD» Giai
ot () -5 =207 - {5 - {1
m=-10
s ) 35547 - - )
"

Vén dé 4. Khoang cch va géc
Phuong phép: ) ) )
1. Khodang cach tir mgt diem dén m¢t mat phang
Cho mit phiang (a) c6 phuong trinh Ax + By +Cz+D =0 va diém M, (xo; yo;zo) . Khoang céch tir diém
M, dén mat phéng (a), ki hiéu d (MO,((X)) , dugc tinh boi cong thie:
B ‘Ax0 +By, +Cz, +D‘
JA? +B* +C?
Nhdn xét: Néu H 1a hinh chiéu vudng géc cua diém M trén mat phang (0() thi d (M ,(O()) =MH
Chi | | o
+ Khoang cach gitra hai mdt phang song song la khoang cach tir mét dieém tuy y trén mat phang nay dén
mit phéing kia: Cho (a)/ /(). d ((0),(B))=d (M.(@)),M O(B) hay d((c).®))=d (M.®).M O(a)
¢+ Khoang cdch gitra mét duong thang song song v&i mot mit phang 1a khoang céch tir mot diém tiy ¥ trén
duong thang dén mat phang.
2. Géc giira hai mat phang
Cho hai mt phéng (a): Ax + By +Cz+D =0,(B): A'x +B'y+C'z+D"=0, goi n,,n; lan luot 1a hai

d(M,.(@))

vecto phép tuyén ctia hai mit phing.

. N ﬂ Mg Mg |AA'+ BB'+CC |
Goi ¢ 1a gbc gitra hai mat phang (a)vé (B) taco: cosdp =——=
n,|ng| NA*+B +C? AT+ B+
Chii y: + 0°<p<90° * (a)O(B) = n, Ony = n n, =0

Bai 16. Trong khong gian Oxyz. Cho A(1;-1;2),B(3;4:1) va mat phang (a):x +2y+2z-10=0. Tinh
khoang cdch tir diém A, B dén mit phang (0() .

HDx Gisi
5 |, 2y, +22,-10] [1-2+4-10] 7
Ta cé: d(A,(O())— \/12+22+22 = 3 =3
|, +2y, 422,10 _[3+8+2-10]
R
18
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Bai 17. Trong khong gian Oxyz . Tinh khoang céch giita hai mit phang song song (O() va (B) cho béi
phuong trinh sau: (a) tx+2y+2z+11 :0,([3) tx+2y+2x+2=0.

HD»Giai
+2y, +2z, +11\ _ \0+2.0+2.(—1)+11\ .

Ta ldy diém M(O;O;—I)D(B)- d((G),(B))zd(M’(a))z‘XM Ji2+22 422 3

Bai 18. Trong khong gian Oxyz . Tim trén truc Oz diém M cich déu diém A (2;3;4) va mit phing
(a):2x+3y+2-17=0

HD».Giai
Piém M O0z= M (0;0;2)
Ta c6: M cich déu diém A Vémp(a) - AM=d(M,(0()) - /4+9+(Z_4)2 - ‘2-17‘
V4+9+1
2
= 13+(z—4)2 =—(Z_1:7) e 72-6z+9=0 e z=3 .

Vay diém M (0;0;3) Ia diém can tim,

Bai 19. Trong khong gian Oxyz . Tim trén truc Oy diém cdch déu hai mat phang: (O() ix+y—z+1=0 va
(B):x—y+z—5=0

HD» Giai
Goi M 00y => M (0:y,;0). Theo gia thiét, ta c6:
0+y,=0+1 _ |0~y ,+0-5|
JEAP+(-1? P+ +P
Vay diém M (0; -3; 0) 1a diém can tim.

d(m.@)=a(m.®) - = po 1= =3 < 5, =-3

Bai 20. Trong khong gian Oxyz . Cho hai mit phing (O() tx+y+z-3=0 va (B) cx—y+z-1=0. Viét
phuong trinh mat phéng (y) vuong géc voi (0( ) va (B) sao cho khoang cach tir O dén mp (y) béng 2.

HD=Giai
Goi phuong trinh mp(y): Ax+By+Cz+D=0,A>+B*+C* %0
Hai mit phing (o) va (B) lan lut c6 VIPT 1a n, =(L;1:1) va ny =(1;-11)
Khi d6 mat phing (y) ¢6 VTPT: n =n, On, =(2:0;-2) =2(1:0:-1)
Phuong trinh mp(y) cx—z+D=0
o D D=2\
Mit khdc: d(0,(y)) =2 = %:2 | e

Vay, phuong trinh mit phing (y) 1X—zZ +2\/5 =0 hoac x—z —2\/5 =0

Bai 21. Trong khong gian Oxyz .
a) Viét phuong trinh mit phing (0() chura tryc Oz va tao v4i mp (B) c6 phuong trinh 2x+y —\/gz =0

mot gée 60°
b) Viét phuong trinh mit phang (a) diqua A (3;0;0),3 (0; 0;1) va tao voi mp(Oxy) mot géc 60°

HDx=Gidi
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a) Mit phang (0() chtra truc Oz nén c6 dang: Ax+By=0= ;z; = (A; B;O)

Mt phing (B) c6 VTPT n, = (2;1;6 ) . Theo gid thiét, ta c6:

cos(na,nﬁj

Chon B=1,tacd: 6A*+16A-6=0 = A=% hoic A=-3

pA+m

=cos60° = 1
JA 4B Ja+1+5 2

- 2‘2A+B‘=\/E.x/A2+BZ — 6A>+16AB—-6B> =0

Vay, phuong trinh mit phang (0() : %x +y =0 hoac -3x+y=0

b) Mit phang (O()di qua A,B vatao voi mp (Oxy) mot géc 60° nén mp (G) cit tryc Oy tai diém
C(0:5;0) 2 0(0:0:0)= b #0

Khi d6 phuong trinh cta mp(O() : §+%+§ =1 bx+3y+3bz-3b=0

mp (a) vamp(Oxy) 1an lugt 6 VIPT 1a: n, =(b:3:3b).k =(0;0;1)
Theo gia thiét, ta co:

cos(ﬁj =cos60’ $=% =~ |6b|=106" +9 = b’ =2 L

3
+ —
Vb +9+9b 26 V26

Vay, phuong trinh mit phing (0(): x—\/%y +3x-3=0 hoac x+\/%y+3z—3 =0

Vén dé 5. Bai todn lién hé giita mat phing va mit cau

¢ Viét phuong trinh mat cau, xac dinh tdm va ban kinh ctia mét cau (S)

¢ Viét phuong trinh tiép di€n cua mat cau

* Mit phang () tiép xtic voi mét cdu (S) ¢6 tim I ban kinh r = d(I,(0))=r

Bai 22. Trong khong gian Oxyz . Lap phuong trinh mit cau tim / (1; 1 5) va tiép xidc v6i mit phang
(0():2x+2y+z+6=0

HD»= Giai
_‘2+2+5+6‘ _.

N4+4+1

Vay mit ciu can tim ¢6 phuong trinh: (x —1)2 + (y —1)2 + (z —5)2 =25

Mit cau tiép xiic v6i mp (0() nén c6 ban kinh r =d (I,(O())

Bai 23. Trong khong gian Oxyz . Lap phuong trinh mit cau di qua ba diém
A (1;2; —4) ,B (1; —3;1),C (2;2;3) va ¢6 tAm nam trén mat phé“ing (Oxy) .

HDx»= Giai
Goi phuong trinh mét cau (S) tam [ (a;b;c) c6dang: x* +y> +7° —2ax—-2by—-2cz+d =0
Phuong trinh mét phing (Oxy) :z2=0
Tac6: 10(Oxy)= ¢ =0. Matkhdc: A,B,CO(S) .

—2a-4b+8c+d =-21 a=-2
—2a+6b-2c+d=-11 b=1
Do d6, ta c6 hé phuong trinh: “ ¢ o
-4a-4b—-6¢c+d =-17 c=0
c=0 d=-21

Vay, phuong trinh mit cau (S): x*> +y> +z2 +4x-2y-21=0
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Bai 24. Trong khong gian Oxyz . Lap phuong trinh mit cau di qua ba diém A(Z;O; 1) ,B (1;0; 0),C(1; 1;1)

va ¢6 tAim nam trén mit phing (a):x+y+z—2=0.

HDx» Gidi
Goi phuong trinh mét cau (S) tam [ (a; b;c) cédang: x* +y> +7° —2ax—-2by—-2cz+d =0
Phuong trinh mit phang: (O() ix+y+z-2=0
Tacé: 10(a)= a+b+c=2. Matkhdc: A,B,CO(S) .

—4a-2c+d=-5 a=1
—2a+d=-1 b=0
Do dé, ta ¢6 h¢ phuong trinh: “ o
-2a-2b-2c+d=-3 c=1
atb+c=2 d=1

Vay, phuong trinh mit cau (S): x*> +y? +z° —2x—2z+1=0

Bai 24. Trong khong gian Oxyz . Lap phuong trinh mit phang (a) song song véi mit phang

(B):x+y+2:+1=0 vatiép xiic véi mit cau (S): x* +y* +2’ =2x+4y-67+8=0.

HD=Giai
Mit phang (a)// (B):x+y+2:+1=0 = (a):x+y+2:+D=0,(D #1)
Mit chu (S) ¢6 tam 7(1;-2;3) va ban kinh r =+/6

D =1(])

N _, . l-2#6+D] _
Mait phang (0() tiep xic vO1 mat cau (S) < d(l,((x))—r = ——\/g = ‘D+5‘—6 i {D=—11

7

Viy métphfmg(a):x+y+21—ll=0

Bai 25. Trong khong gian Oxyz . Lap phuong trinh tiép dién cuia mit ciu (S):
¥ +y +77—6x-2y+4z+5=0tai diém M(4;3;0)

HDx» Giai
Goi (a) 1a tiép dién cin tim. Mgt ciu () c6 tam 1(3;1;-2) va M 0(S)
(O() di qua diém M (4;3; 0) vac6 VIPT 1a n=1IM = (1; 2;2) nén cé phuong trinh:
1(x-4)+2(y-3)+2(z-0)=0 = x+2y+2:-10=0

C.BAI TAP TU LUYEN

Bai 1. Xét sy dong phing cta ba vecto u,v va W trong moi trudng hop sau:

a) u=(434),v=(2-12),w=(121) b) u=(L-11),v=(0:1:2),w=(4:2:3)

¢) u=(42:5).v=(31:3).w=(2:0:1) d w=(=31-2),v=(511),w=(-210:1)
Bai 2. Trong khong gian Oxyz . Cho ba diém A(l;O;O),B(O;O;l) ,C(2;1;1) .

a) Chirng minh ring A, B, C khong thing hang

b) Tinh chu vi va di¢n tich tam gidc ABC

¢) Tinh d¢ dai duong cao cua tam gidc ABC ké tu dinh A

d) Tinh céc gbc cta tam gidc ABC

Bai 3. Trong khong gian Oxyz . Viét phuong trinh mat phang (0( ) trong cdc truong hop sau:

a) bi qua diém A (2;0; 1) va nhan ;1 = (1; I; 1) lam vecto phap tuyén
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b) Pi qua diém B(1;0:0) va song song véi gid ciia hai vecto u= (0: 1;1),5 =(-1:0;2)

¢) Di qua ba diém M (1;1:1),N (4:3;2), P(5:2:1)

d) i qua gbc toa dd O va song song v4i mit phing (B) ix+y+2z-7=0

e) Di qua hai diém A (0; 1;0) ,B (2;3;1) va vudng géc v6i mit phang (B) x+2y—-z=0

Bai 4. Trong khong gian Oxyz . Cho tir dién c6 cac dinh A(5;1;3),3(1;6;2),C(5;0;4),D (4;0;6)
a) Hay viét phuong trinh mat phang (ABC )

b) Hay viét phwong trinh mit phing (0( ) di qua canh D va song song véi mit phang (ABC ) .

Bai 5. Trong khong gian Oxyz . Viét phuong trinh mit phang (0() trong cdc truong hgp sau:

a) Di qua ba diém M (2:0;-1),N (1:-2:3),P(0:1:2)

b) bi qua diém A (1;1;—1),B (5;2;1) va song song voi truc Oz

¢) bi qua diém C (3;2; —1) song song v&i mat phang (B) tx—5y+z=0

d) Pi qua hai diém A(O;l;l),B(—l; 0;2)v21 vudng géc v6i mit phang ([3) x—y+z+1=0

Bai 6. Trong khong gian Oxyz . Viét phuong trinh mit phang (0() trong cdc truong hgp sau:

a) Di qua ba diém A(-1;2:3),B(2:-4;3),C(4:5:6)

b) Pi qua diém D(1;3;-2) va vudng géc véi truc Oy

¢) bi qua diém D (1;3; —2) va vudng géc voi dudng thang MN, véi M (0;2; —3),N (1; —4;1)

d) i qua diém D (1;3; —2) song song véi mit phang (B) :2x—y+3z+4=0

e) Di qua hai diém P (3;1;-1),Q(2:~1:4) va vudng géc vi mit phing (B):2x -y +3z+4 =0

f) Bi qua diém K (2; —1;2) song song Vi truc Oy va vudng goc v4i mit phang (B) :2x—y+3z+4=0
) Pi qua diém H (—2; 3; 1) va vudng géc v6i hai mat phang
(B):2x+y+2:+5=0,(B"):3x+2y+2-3=0

Bai 7. Di qua diém M (1;1;1) va cét ba tia tai Ox,0y,0zcdc diém A,B,C sao cho thé tich tir di¢n OABC
nho nhat

Bai 8. Cho hai mit phang (a) 2x+y-5z+14= 0,([3) x+my—2mz+5=0. Timm dé (0() O (B)

Bai 9. Xdc dinh m va n dé cip mit phing sau diy song song v6i nhau:

a) (O():2x+ny+21+3 =O,(B):mx+2y—4z+7 =0

b) (a):2x+y+mz—2=0,(B):x+ny+2z+8=0

Bai 10. Cho hai mat phang c6 phuong trinh 1a 2x —my +3z-6+m =0 va

(m +3)x -2y +(5m +1)z—10 =0, Véi gid tri nao cua m thi:

a) Hai mat phéfmg do6 song song b) Hai mat phéfmg d6 trung nhau

¢) Hai mat phang d6 cat nhau d) Hai mat phang d6 vudng géc
Bai 11. Tinh khoang céch tir diém M (1:2;0) 14n luot dén céc mt phang sau:

a) (o) x+2y-2:+1=0 b) (B):3x+42+25=0 o) (v):z+5=0
Bai 12. Tinh khoang céch tu diém M (2;4; —3) 1an luot dén cdc mat phéng sau:

a) (a):2x-y+22-9=0 b) (B):12x=5z+5=0 o) (v):x=0

Bai 13. Lap phuong trinh mat clu tam 1 (1;2;3) va tiép xuc voi mat phéng (O() ix—=2y+2z+12=0
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Bai 14.
a) Cho mit cau c6 phuong trinh x* +y” +z> —6x =2y +4z+5=0 va diém M, (4;3; 0) . Viét phuong trinh
mat phéng tiép xdc vGi mit cau tai diém M o
b) Viét phuong trinh m3t cau c6 tim [ (—2; 1;1) va tiép xtc voi mit phang (G) ix+2y=2z+5=0
¢) Cho bdn diém A (3; =2; —2),B (3;2; 0),C (O; 2;1) ,D (—1;1;2) . Viét phuong trinh maét cAu tim A, tiép xuc
véi mat phang (BCD)
d) Viét phuong trinh maét clu di qua ba diém A (1; 0;0),B (0;1; 0) ,C (0; 0;1) va ¢6 tAm nam trén mat phé“ing
x+y+z-3=0
Keét qua:
Bai 1. a) u,v v va wdong phang; b) u,v v ova khong dong phang;
c) u,v Vv va W ddng phang; d) u,v Vv va W dong phang
Bai 2.2) BA =(1;0;-1),BC =(21;0) = A,B,C khong thing hang

b) AB=+2,BC=/5,AC=\3. MBC DA, p=v2+3+\55,,. =
V30 V10 V15

C) h =, d) cosB=——,cosC =——
a 5 5 5

SIS

Bai3. a) x+y+z-3=0;b) 2x—y+z-2=0;¢c) x—4y+5z-2=0;
d) x+y+2z=0;e)4x-3y—-2z+3=0

Baid4.a) x+y+z-9=0:b) x+y+z-10=0

BaiS.a) 2x+y+z-3=0;b) x-4y+3=0;c) x—-5y+z+8=0;d) y+z-2=0

Bai 6. a) 6x+3y—-13z+39=0;b) y-3=0;¢c)x—-6y+4z+25=0;d)2x—-y+3x+7=0
e) x—13y—-5z+5=0;1f) 3x—-2z-2=0;h) 3x—-4y—-z+19=0

Bai 7. VOABC22_67 %a b=c=3.x+y+z-3=0
Bﬁli&m=—£
11

Bai9.a) m=—4;n=-1 ;b)) m=4;,, n=—

Bai 10. a) Khong cé gid trim; b) m =1 ;¢c) m#1;d) m:—%

Bai11.a) d(M.(0)) =2 b) (M(B)):— 0) d(M.(y)=5

Bai 12.a) d(M.(0)) =5 b) d(M, (B)z—: ) d(M.(y)) =2

Bai 13. (x—1) +(y-2) +(z-3) =25

Bai 14. a) x+2y+2z-10=0; b) (x+2) +(y-1) +(z-1) =1

o) (x=3) +(y+2) +(z+2) =14:d) x> +y> +22 ~2x-2y-22+1=0
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§3. PHUONG TRINH PUONG THANGTRONG KHONG GIAN
A. KIEN THUC CAN NAM

L. Phuwong trinh tham sé, va phwong trinh chinh tic cia dwong thing
1. Phwong trinh tham so

Cho dudng thang A di qua diém M, (xo; yo;zo) va nhan vecto a= (al;az;a3) #0 1am vecto chi phuong.
x=x,tat

A c6 phuong trinh tham s6 12: {4y = y, ta,t , trong d6 ¢ l1a tham s0.
= Z() + a3t

2. Phwong trinh chinh tic

Cho dudng thang A di qua diém M o (xo; yo;zo) va nhan vecto a= (al;az;a3) vOi a,a,a, # 0 lam vecto chi

, X=X - -z
phuong. A c6 phuong trinh chinh tac la: 0 =YY - 0
al a2 a3

I Piéu Kkién dé hai dwong thing song song, cit nhau, chéo nhau

Cho hai duong théng dva d'lan luot di qua hai diém M, (xo;yo;zo) , Mé (x(/);yé;z(’)) va cO vecto chi

. N - - - .
phuonglﬁnluqta=(al;a2;a3), a =(a{;a;;a:).Détn=aDa , ta c6 céc diéu kién sau:

Lditd "0 2 d=d o "7V
M,0d' M, 04"
n¢0 -
3.dcitd = 4. 4. d va d'chéonhau = n.M M, #0
n.M,M/, =0

5.d0d -ad=0 , 7
II1. Pieu kién dé mot dwong thang song song, cit hoic vuéng goc voi mit phang
Cho dudng thing d di qua diém M, (xo;yo;zo) va c6 vecto chi phuong 1a a = (al;az;a3) , mit phang (0()

c¢6 phuong trinh: +By+(Cz+D=0. (_)1;1= ;B; A vecto phdp tuyén ctia(a ). Ta c6 céc diéu
5 phuong trinh: Ax+By+Cz+D=0.Goi n=(A:BC) 1 phap tuy (a). T d

kién:
an=0 an=0
1.d//(a) = {MOD(G) 2. d0(a) = {MOD(G)
3. d cét (a) o an#0 4. d D(O() = ;l=k;z,véimoikléséthuc

IV. Tinh khodng cach ) )
1. Khoang cach tir m¢t diem den mgt duwong thang

Cho dudng thiang A di qua diém M, (xo;yo;zo) , €0 vecto chi phuong a= (al;az;a3) va diém M

MMDa‘

Cich khac: Tinh khoang cich tir diém M dén duong thing A, ta thyc hién céc budc sau:
B1. Viét phuong trinh mat phang (0() chtra M va vudng géc voi A

B2. Tim giao diém H cua A va (0()
B3. Khoang cdch tir M dén A chinh la khoang cdch giita hai diém M va H: d(M,A) =
2. Khoing cach giita dwong thing va mit phing song song

Khi d6: dMA
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Dé tinh khoang cach giita duong thang A song song voi mot mit phang (0() , ta thuc hién cic budc:

B1. Ly mot diém M, (x,:y,:z,)thy § trén A

B2. Khoang cich gita A va (a) chinh Ia khoang cdch tir diém M, dén (a): d(A.(0))=d(M,.(@)) va
Ax, +By, +Cz, +D|

\/ A2+ B +(2
3. Khoang cach giira hai dwong thing chéo nhau

d(Mo,(O()):‘

Cho hai duong thang chéo nhau A va A’
* A qua diém A va c6 vect o chi phuong a
» A qua diém B va c6 vect o chi phuong b

(405).45

Khi dé: d(A,A’) =

a b

Cich khac: Dé tich khoang céch giita hai duong thang chéo nhau A va A’ ta thyc hién cic budc:
B1. Viét phuong trinh mit phang (a) chira duong thang A va song song véi A’

B2. Lay mot diem M|, (xo;yo;zo)tﬁy y trén A

B3. Khoang cich giita A va A’ chinh 14 khoang céch tir diém M dén (0() i d (A,A/) = d(M(/),(O())

B. BAI TAP

Vin dé 1. Viét phuong trinh tham s va phuong trinh chinh tic cta dudng thing A

Phuong phép:

Buéc 1. Xdc dinh mot diém ¢6 dinh M, (x,:y,:z, ) thude A

Budc 2. Xac dinh mot vecto chi phuong Zz = (al;az;a3 ) caa A
X=x,tat

Budc 3. Phuong trinh tham sd ctia A: {y = ¥, ta,t; phuong trinh chinh tic ctial :
z=z,tat

X=X _Y 7Yy _27%

4, a, a,

Chuy:
* Néu dudng thing A di qua hai diém A va B thi Ac6é VTCP 1a a = AB
* Néu duong thing A vudng géc véi mit phing (0() thi Ac6 VICPla a=n,

Bai 1. Trong khong gian Oxyz . Viét phuong trinh tham s6 va chinh tic(néu c6) ctia dwong thing A trong
moi truong hop sau:

a) Pi qua diém M, (1;2;3) va cé vecto chi phuong 1a a= (1; —4; —5)

b) Di qua hai diém A(1;-2:3),B(3:0;0)

¢) bi qua diém C (3;2;1) va vudng géc v6i mit phang (0() 2x-5y+4=0

d) biqua D (—2;1;2) va song song voi truc Oz

HD»=Gidi
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x=1+¢
a) Phuong trinh tham s6 ctia A : { y =2 —4¢; phuong trinh chinh tic ctiaA : al 1_1 =2 _42 = _53
7=3-5t
b) Pudng thang A qua hai diém A va B nén c6 VICP Ia a = AB =(2;2;-3)
x=1+2t
N Ao 5 , Z , x—1 y+ 2 z-3
Phuong trinh tham s6 ciia A : {y =-2+2¢; phuong trinh chinh tac cua A: = 5 = 3
7=3-3t

¢) Puomg thing A vudng gée véi mit phing (0):2x—5y+4 =0 nén c6 VICPla a =n, =(2:-5;0)
X=3+2t

Phuong trinh tham s6 cia A : y =2 -5t ; khong c6 phuong trinh chinh tic cial.

z=1

d) Puong thang A song song véi truc Oz nén c6 VTCP 1a a=k= (0; 0;1)

x=-2
Phuong trinh tham s6 cta A : y=1 ; khong c6 phuong trinh chinh tic cual.
7=2+t

Bai 2. Trong khong gian Oxyz . Viét phuong trinh tham s6 va chinh tic(néu c6) ctia dwong thing A trong
moi truomg hop sau:

x=1+2¢
a) bi qua diém M (4;3;1) va song song véi duong thang A’ : y=-3t
7=3+2t

x=2 _y+l _x+2
2 1 3
¢) Pi qua diém P (2; -1 1) va vubng géc véi hai dudng thang 1an luot ¢6 vecto chi phuong 12

b) Pi qua diém N (—2;3;1) va song song véi duong thing A’ :

u=(-11-2).4 =(-2,0)

x=1-t¢ x=2-1
d) Nam trong mit phang (O() :y +2z = 0 va cit hai duong thing d:jy=t vad,:qy=4 +21
=4t z=4
HD»= Giai
x=1+2¢
a) Puong thiang A song song voi dudong thing A’ 14y =-3t néncé VICP la a=d = (2; —3;2)
2=3+2t
x=4+2¢
Phuong trinh tham s6 ctia A : {y =3 -3¢ ; phuong trinh chinh tac ciaA : x4 =2 _33 = Z;I
z=1+2¢

x—=2 _y+l_x+2

b) Pudng thang A song song véi duong thang A’ : néncé VICP1a a=d' = (2;1;3)

1
x=-2+2t
. I . L, x+2 _y-3_z-1
Phuong trinh tham s6 cia A : {y=3+¢ ; phuong trinh chinh tic ciaA : = 1 = 3
z=1+3¢
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¢) Puong thang A vudng géc véi hai duong thang lan lugt c6 vecto chi phuong 1a
u=(-11-2).u' =(1;-2:0) nénc6 VICP a a =u O’ =(-4;-2;1)

x=-2-4¢
N £ N , L, x=2 _y+1_z-1
Phuong trinh tham s6 ciia A : < y =—1-2¢ ; phuong trinh chinh tac cuaA : PR
z=1+¢
d)
d 4 Goi A va B lan luot 1a giao diém cua d va d,véi (0() . Pudng thing A céan
1 2 ,
tim chinh la duong thang AB
Tacé: AOd, = A(1-£,,41). Matkhdc: AD(a) = 1+4.20)=0 = 1=0.
A 7B Vay A(1;0:0)
. \ . BOd, = B(2-14+2/;4). Mt khic: BO(a) = 4+2/' +8=0 = ¢ =6

Vay B(8;-8:4)
Vay, duong thang A qua hai diém A va B nén c6 VICP Ia a = AB = (7;-8;4)

x=1+7t
Phuong trinh tham sé ctia A : {y=-8¢ ; phuong trinh chinh tic ciiaA : XT_I = Lg :i
z=4t

Bai 3. Trong khong gian Oxyz . Viét phuong trinh hinh chiéu vuéng géc ciia duong thing

AT YTV

- i
d: % trén cdc mit phang toa do.
a b c
( 4 N N S . 2 x=1_y+2 _z-3 .
Ap dung: Viét phuong trinh hinh chiéu vudng géc cuia dudng thang d : 5 = 3 = trén cac mat
phang toa do
HDx» Gidi
x=x,+at
ATX _YTYy 27X _ \ 2 L NP S

d: - 0 = 5 0 = . ¢ « <y=y,+bt.Duongthang d qua M(xo,yo,zo) va co a—(a,b,c).

2=z, %ct

V6i méi diém M (x;y:z) Od c6 hinh chiéu trén mp(Oxy) 1a diém M’ (x;y;0)0d’ véi ' 1a hinh chiéu ciia
d trén (Oxy).
X=x,tat
Vay d’ 6 phuong trinh tham s6 1a: {y =y, +bt
z=0
Tuong ty, ta c6 phuong trinh hinh chiéu ctia d trén mp(Oxz), mp(Oyz) lan ot la:
x=x,tat x=0
y=0 vaiy=y,+bt
2=z, tct 7=z, +ct
x=1+2¢
Ap dung: Puong thing d ¢6 phuong trinh tham sé: < y = =2 +3¢.V6i mdi diém M (x; y;z) Od c6 hinh
7=3+¢

chiéu trén mp(Oxy) 1a diém M’ (x;y; 0) Od’ v6i d’ 1a hinh chiéu cua d trén (Oxy) )
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x=1+2¢ x=1+2t x=0
Vay d’ c6 phuong trinh tham s 1a: y ==2+3¢. Tuong tu trén (Oxz),(Oyz): y=0 va qy=-2+3¢
z=0 =3+t 7=3+t¢t
xX=t

Bai 4. Trong khong gian Oxyz . Cho duong thang d:<{y =8+4¢ va mit phang (O() ix+y+z-7=0
7=3+2t
a) Tim mot vecto chi phuong ctia d va mot diém nam trén d

b) Viét phuong trinh mat phang di qua d va vudng géc véi mp (G)

¢) Viét phuong trinh hinh chiéu vuéng géc ctia d trén mp (a)

HDx»=Giai
a) Mot vecto chi phuong cuadla a = (1;4;2) va mot diém nam trén d 1a M, (0;8;3)
b) Goi (B) 1a mit phang di qua d va vudng géc v6i mp (a) nén mp(B) qua diém M, (0; 8;3) va co vecto
phap tuyén Ia n? = ﬁ; Da = (2;1; —3)
Vay mp (B) c6 phuong trinh: 2(x —0)+1(y —8)—3(x —3) =0« 2x+y-3z+1=0
¢) Vi d khdng vudng goc voi (G) nén hinh chiéu cta d trén (0() 1a duong thang d’ 1a giao ctia (0() va (B) .
x=-8+4¢
Vay d’ c6 phuong trinh 1a: {y =15-5¢
7=t

Bai 5. Trong khong gian Oxyz . Cho tir dign ABCD véi A(0:0:2),B(3;0:5).C(1:1:0).D(4:1:2)
a) Viét phuong trinh tham s6 cua dudng cao tir dién ABCD ha tir D
b) Tim toa do hinh chiéu H cua D trén mp(ABC )

HD» Giai
D a) Ta cé: AB = (3;0;3),XE‘ :(1;1;—2). n—AB; = ABOAC = (—3;9;3)
1 DPudng cao d ha tir diém D ciia tr dién ABCD di qua diém D va vudng géc véi
mp(ABC) nén c6 VPCP1a a=n = ABAC

x=4-3t
Vay dudng thing d ¢6 phuong trinh tham s6 1a: <y =1+9¢
z=2+3t

b) Mat phing (ABC)c6 VTPTn,,. =(-3;9;3) = =3(1;=3;~1) va di qua diém
A (0;0;2) nén c6 phuong trinh:

1(x=0)=3(y-0)-1(z-2)=0 = x=3y-z+2=0

Hinh chiéu H cua D trén mp (ABC ) 1a giao diém cta dudng thang d va mp (ABC )

x=4-3t )

. =1+9t 2
Toa do diém H la nghiém cia hé phuong trinh: Y @)
7=2+3t 3)

x=3y-z+2=0 (4)

Thay (1), (2). (3) vao (4), tac6: 4-3r=3(1+91)—=(2+31)+2=0 = z:%
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Do d6: {y=1+9 L ZE2H ﬁ;&;é
1111 11

xX=t
Bai 6. Trong khong gian Oxyz . Cho hai dudng thang dvad, lan luot ¢6 phuong trinh 12 d:qy=-1-4t
7=6+6t
x_y—1l_x+2 - K N . £ \ 2 . A P
5 :E I~ Viét phuong trinh chinh tac cua duong thang d di qua M (1; —1;2) , vuodng goc voi
dvad

1 2°

d ===

o

\%

[

HD» Giai
Céc dudmg thing d, va d, lan lugt 6 VICP la: a, =(1;-4:6).a, = (2:1;-5)

Puong thang d vudng géc véi d, va d,nén co VTCP la: a= ‘71 DOT2 = (14;17;9)

. -1 +1 _z-2
Vay d c6 phuong trinh chinh tac la: LI A
14 17 9
x=1+¢
s. A . . 4o 2 x-1_y-2_z . - I Ya
Bai 7. Trong khong gian Oxyz . Cho hai dudng thang d :—1 == =3 vad :qy=3-2¢ .Lap
z=1

phuong trinh dudng vudng géc chung ciia d va d’ .

HD» Giii
Puong théng dva d'lan luot c6 vecto chi phuong a = (—1;2;3) va d = (1;—2;0)
Xétdiém M (1-1;,2+26,31)0d va M’ (1+t’;3—2t’;1)Dd’. Ta c6: MM’ :(r’ +1:1-21 —2t;1—3t)

MM’ .a=0
MM’ 13 dudong vuodng géc chung ctia d va d’ = _i
MM'd =0
—
—t' —t+2-4¢ —4t+3-9r=0 |5/ +14t=5 3
! +1-2+41" +41=0 5t +51=2 g1
15

Thay gié tri tva ¢’ vao ta dugc toa dd cia M z;§;1 va M’ E;ﬁ;l
33 15 15

Ta lai c6: MM’ =(£ 3 'OJ =i(2; 1;0) . Vay duong thang vudng chung A cua d va d’ di qua diém

157157 ) 15
x=2+%
3
2 8 < - . N £ 15 8
M 5;5;1 va co VTCP u:(2;1;0) c6 phuong trinh tham s0 la: y:§+l
z=1
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Bai 8. Trong khong gian Oxyz . Cho mit phing (0() :2x+y+z-1=0 vaduong thing

-1 +2 . . )
:XT :% = Z_l Goi M la giao diém cua d va (0() , hdy viét phuong trinh cta duong thang A di qua M

vudng géc v6i d va nam trong (0() .

HDx»=Giai
x=1+2t
Phuong trinh tham s ctia dudng thangd :{ y =1 )
z=-2-3t

M=dn (G) . Thay x,y,z trong (I) vao phuong trinh mit phing (G) ,

ta duoc: 2(1+2t)+t—2—3t—1=0 = 2t—-1=0 < t=%:>M{2;%;—%j

Mat phing (o) c6 VTPT n, =(2:1;1) va duomg thing d c6 VICP a =(2;1;-3)

Goi 52151 VTCP ciia duong thang A, ta c6 5; Davaa Oa. Suy ra ;; =;1;D;z =(—4;8;0)

x=2-4¢t

Phuong trinh tham s6 ctia dudng thang A:{y = % + 8¢t

Vién dé 2. Vi tri twong ddi giira hai dwong thing trong khong gian
Phuong phép:

Budc 1. Xc dinh diém cd dinh M, (x,;y,:2,)va VICPa = (a;;a,5a, ) cita d . Xdc dinh diém cd dinh

M} (x):v):,) va VICP a' =(al:djsal)cita d'.

0

- -~
Budce 2. Tinh n=aOa
Budc 3. Dung cac dau hi¢u sau dé xét vi tri twong doi gitta d va d'

Ldid o "0 2.d=d - |"70
M, Od' M, Od'
, n#0 S
3.dcatd' = . 4. d va d'chéonhau = n.M M, #0
nM,M; =0

5.d0d" = ad =0
. Al . 2 x=1_y+1_z=-5 _ . _ 2. .
Bai 9. Trong khong gian Oxyz . Cho dudng thang d : S T3 T . Xét vi tri twong doi cia dudong

thang d 1an luot voi cdc dudng thing sau:

x=3 _y-2_z-6 x—4 _y-1_2z-3

a)d : b) d, : =
)4 4 6 2 ) &, 6 9 3
- - - - + +
c)d3:x 3:y 2:1 6 d)d4:x 1:y 2:z 1
4 3 5 3 2 2
HD»= Giai

Ta c6 duong thang d di qua M, (1; —1;5) vac6 VICP 1 a = (2;3; 1)
a) Puomg thing d, di qua M, (3;2:6) va c6 VICP Ia a, =(4:6:2)
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Tacé: n=ala, =(0;0;0)=0 va M,0d . Vay d =d,

b) Pudng thang d, di qua M, (4;1;3)va c6 VICP Ia a, =(6:9;3)

Tacé: n=ala,=(0;0;0)=0 va M, 0d . Vay d//d,

¢) Puong thang d,diqua M, (3;2;6) vaco VTCP 1a Z = (4;3;5)

n=a0a, =(12-6;-6) %0

Ta c6: M—OM: = (2;3;1) = d cét d,

nMM=24-16-8=0

d) Pudong thing d, di qua M, (1,-2;-1)va c6 VTCP la a, =(3;2;2)
n=aOa, =(4-1;-5)#0

Ta c6: W; = (O; -1 —6) = dva d,la hai duong thang chéo nhau.

nMM=0+1+30%0

x=3-t
- N o 2 x=1_y+l_z
Bai 10. Trong khong gian Oxyz . Cho hai duong thang d : - :T =—1 vad :qy=2t
z=—1+1t
a) Hay xét vi tri twong ddi giita d va d’ b) Tim giao diém néu c6 cta d va d’

HD=»Giai
x=1+2¢
a) Phuong trinh tham s ciia d:{y=—-1+7

z=-t

3-r=1+2¢ (1)
n : / . . t+2t =2 t=0
Xét hé phuong trinh (I): <2t =-1+¢ (2) . Giai h¢ (1) va (2), ta duoc: . | P
1=t =~
-1+r=— (3
Céc gia tri ¢,7' thda man (3). Do d6 hé phuong trinh (I) c6 mét nghiém. Vay d cat d’
b) Thay =0 vao phuong trinh tham s6 cia d’ ta dugc giao diém M (3;0; —1)

Bai 11. Trong khong gian Oxyz . Tim a dé hai dudng thang sau ddy cit nhau

x=1+at x=1-7
d:{y=t vad :{y=2+2¢

z=-1+2¢ z=3-¢
HDx Giai

Hai dudng thing d va d’ ¢t nhau khi va chi khi hé phuong trinh sau dbi véi 7va ¢’ c6 nghiém:
l+ar=1-1" (1) _
r=2+2¢ (2) . Tu (2) va (3) ta suy ra: {t/_ 2 thay vao (1), tadugc: 1+2a=1 < a=0
-1+2t=3-1¢ (3) r=0

Vay hai duong thang d va d’ cit nhau khi va chi khi a=0.

Vién dé 3. Xét vi tri twong ddi giira dwong thing va mit phing
Phuong phép:
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Cho dudng thing d di qua diém M, (xo;yo;zo ) va 6 VICP a = (al;az;a3) , cho mit phang (O() c6 phuong
trinh tong quat Ax+By+Cz+D =0.

Goi n= (A;B;C) la VTPT cua mp(a) . Dé xét vi tri twong d6i giita dudng thang d va mp (0() ta co cac
cach:

Cach 1. Xét tinh v6 hudng na va thay toa d9 M vao phuong trinh cua (0() dé kiém tra, ta c6 cdc truong

hop:

¢ Truong hop 1. {

na=0
AL)D(a

na=0
AL)D(a

) < d song song vdi mp(a)

¢ Truong hop 2. { ) = d nam trong mp (0()

¢ Truong hop 3. na#0 < dcat mp(O()
¢ Truong hop 4. n=ka - d vudng géc mp (0()
xX=x,tat
Cich 2. Viét phuong trinh tham s ctia duong thang d:{y = Y, ta,t
7=z, tayt
Thay x,y,z & phuong trinh tham s trén vao phuong trinh tong quat ciia mp (0() : Ax+By+Cz+D=0,ta
duoc: A(xo +a1t) +B(y0 +c12t)+C(z0 +a3t)+D =0 hay mt+n=0 (1)

Xét s6 nghiém ¢ ciia phuong trinh (1), ta c6 céc trudng hop sau:
¢ Truong hop 1. Phuong trinh (1) vo nghiém < d song song voi mp(a)

¢ Truong hop 2. (1) c6 mot nghiém =1, = d cat mp (0() tai mot diém M (x0 tat;;y, tat;z, + a3t0)
* Trudng hop 3. Phuong trinh (1) v6 s6 nghiém < d nim trong mp (0()

¢ Truong hop 4. (A;B;C) = k(al;az;a3) = d vudng géc mp (a)

x=1+2¢t
Bai 12. Trong khong gian Oxyz . Xét vi tri tvong d6i ciia duong thangd :{y =2 +4¢ 1an luot véi cdc mit
=3+t
phang sau:
a) (O(I):x+y+z+2=0 b) (0(2):4x+8y+2z—7=0
o) (o) :x-y+2z+5=0 d) (a,):2x-2y+4z-10=0

HD»Gisi
Ta c6 dudng thang d di qua M, (1;2;3) vaco VICPla a = (2;4;1)
a) Mit phang (0(1) c6 VTPT nT = (1;1;1). Ta c6: nT;l =2+4+1=7%0. Vay duong thang d cit mp(al) .
b) Mat phang (a,)c6 VTPT n, =(4:8,2). Tac6: n, =(4:8;2) =2(2:4;1) =2a.
Vay duong thing d vudng géc v6i mp (O( 2) .
c) Mit phing (0(3)0(’) VTPT n, = (1;—1;2). Taco: 4 274220
M, O(0,) (Vi 1-2+2.3=5#0)

Vay dudng thing d song song v&i mp (0(3).
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n,a=4-8+4=0

d) Mit phang (0(4)06 VTPT n, = (2;—2;4) . Ta cé: M, D(O(4)(Vi 2.1-2.2+4.3-10=0)

Vay dudng thing d nim trong mp (014) .

. -1 +1 .
Bai 13. Trong khong gian Oxyz .Cho duong thang d :xT = yT = il va mat phang
(0() : x +2y+z—1=0Chiing minh rang d cit (0() va tim toa do giao diém.
HD» Giai
x=1+2¢

Phuong trinh tham s ctia dudng thing d:{y=-1+¢

z="t
x=1+2¢ )}
\ 2 < B A N . ‘A y=-l+t (2)
Duong thiang d cat mp (0( ) khi va chi khi hé phuong trinh sau c¢6 nghiém: d : 3) 0h)
z="1
x+2y+z-1=0 (4)
2

Thay (1), (2) va (3) vao (4) ta dugc: (1+20)+2(-1+)+(-1)-1=0 < 3t =2 = t=§

2 . .
Vi t=— suyradcétmp(a)tai diem M Z;—l;—g .
3 3 3 3

Vin dé 4. Tinh khoang céch
Phuong phép:

. . . NP £ 3 2 X=X - 7%
Loai 1. Khoang céch tr diém M (xM;yM;zM ) dén duong thang A: 0 =YY _ 0
a

Cach 1.
* Viét phuong trinh mit phang (a) chtra diém M va vudng géc voi A

* Tim giao diém H ctia Ava (a)
* Tinh d(M,A)= MH /M/:H

Cach 2.
¢ Lay diém M, (x,:y,:2,)0A ¢ Tinh a DM M

la0MM - a
. d(M’A): ‘_.‘ L
a M

VAN

Loai 2. Khoang cich giira duong thang A: T o YN 22750 mit phing (0() :
a

Ax+By+Cz+D =0 song song vdi A

. Léy M, (xo;yo;zO)DA

« Tinh d(A,((x)) :d(MO,(cx)) - ‘AX%D‘ //JH/

Loai 3. Khoang cach giita hai duong thang chéo nhau:
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- - I /
a, a, a, a, a, a,

AETE YTV J2TE A,:x—x(’) D A
Cach 1.
+ Lap phuong trinh mp(a) chtra dudng thang A va song song v6i A’ ta duoc (0() :Ax+By+Cz+D =0
* Liy diém M(’)(x(’);y(’);z(’))DA’
_|Ax] + By, +Cz+ D)

" d(A,A/) :d(M(/),(O()) = m
Cach 2.

* Xdc dinh M, (xo;yo;zo) OAva M) (xé;yé;zé)DA/

¢ Xdc dinh hai vecto Zz,a’ 1a hai vecto chi phuong cia A va A’

* Tinh ¢ Od’ va (Zl D;).MOM(’)

(a Da’).MOMé

aOd

. d(A,A’)=

Bai 14. Trong khong gian Oxyz . Tinh khoang céch tir diém A (1;2;1) dén duong thing

x+2 _y-1_z+1
1 2 -2

A

HD»= Giai
Cach 1.
Goi (0() 1a mit phing qua diém A(1;2;1) va vudng goéc véi A. Tacé: n, =a, = (1;2; —2)
Vay phuong trinh cta mp(O(): 1(x—1)+2(y—2)—2(z—1) =0 - x+2y-2z-3=0
xX=-2+t
Phuong trinh tham s6 ctia A:{y =1+2¢
z=-1-2¢

Goi H la giao diém ciia A va mp(a)

x=-2+t )]
. =1+2¢ 2
Toa 36 diém H 1a nghiém cia hé phuong trinh: Y 2) .
z=-1-2¢ 3)

x+2y-2z-3=0(4)

Thay (1), (2) va (3) vao (4) ta duge: (=2+1)+2(1+21)=2(-1-21)=3=0 = 9r-1=0 = t=é

Vay (a)cit A tai H i
9 9 9
2 2 2
Khi dé: d(A,A):AH: _1_7_1 + 1_1_2 N —E—l :15\/5:5\/5
? 9 9 9 3

Cach 2.
Puodng thfmg A di qua M, (—2;1; —1) va co VTCPZI = (1;2; —2)
Tac6: M,A=(3:1:2): M,ADa=(-68:5)
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‘M AD”‘ J36+64+25 55

Khi dé: d A, A =
‘ ‘ Ji+4+4 3
Bai 15. Trong khong gian Oxyz .
xX=2+t
a) Tinh khoang céch tir diém M ( ) dén duong thang A: y =3t
z=1+¢

+2 _y-1_z+1
2 -2

b) Tinh khoang céch tir diém N (2;3; 1) dén duong thang A: al

HDx» Gidi
a) Puong thing A di qua M, (2;0;1) va ¢6 VICPa = (1;3;1)
Tac6: MM =(-1;-1;0): M,M Oa=(1-1;2)

MMDa /
Khi dé: d(M,4) = ‘ _ 1+1+4 _ V66
a J1+9+1 11

b) Goi (a)la mit phang di qua diém N(2;3;1)Vé vudng goc véi A. mp (a) c6 VTPT ;1=(1;2; —2)
Vay (o) c6 phuong trinh: x=2+2(y=3)-2(z=1)=0 = x+2y-2:-6=0

1417 17
9°9 9

Vay d(N,A)=NH = \/[33 gj{%ﬂ:#

Goi H=An(a ):H(

Bai 16. Trong khong gian Oxyz .

a) Tinh khoang céch tir diém A (1;0; 1) dén duong thing A: XT_I = % =§

b) Tinh khodng céch tir diém N (2:3;-1) dén duong thing Adi qua diém M, (—%;0; —%} va ¢6 VTCP

=(—42 -1)

HD=»=Gidi
a) Puong thing A di qua M, (1;0;0) va ¢6 VTCPq = (2;2;1)
Tacé: M,A=(0;0;1); M,AOa=(2:-2:0)

Khi d6: d(A,0) = ‘ _4+4+0 22
‘ ‘ CJa+4+1 3

b) Pudng thang A di qua N(2;3;—1) vac6 VICPa = (—4;2;—1)

Ta co: M N = (;3 IJ MND (§—7—17]

MNDa

\/ (17)_m

\/16+4+1 4

Khi d6: d(N.A) =
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. -1 . . %
Bai 17. Trong khong gian Oxyz . Cho duong thang A: % = yT = g . X4c dinh toa d¢ diém M trén truc
hoanh sao cho khoang cich tir M dén A bang OM

HD» Giai

Piém M 00x = M (a;0:0).
Puong thang A di qua M, (0;1;0) va c6 VICPa = (2;1;2)
Ta co: MO—M = (a;—l;O) ; W DZz = (—2;—2a;a +2) .

o ‘MoMDZ" V5 +4a+8 _5a® +4a+8
Khi d6: d(M,A)= B /rrvE 3

—

a
2 - —
Mt khdc: d(M,0)=0M - —“5‘”4“+8=\a\ ed—a-2=0« |41
3 a=2
Vay c6 hai diém M can tim: M, (—1;0;0) hoac M, (2;0;0)
x =3+t
x=2 _y-1_z

Bai 18. Trong khéng gian Oxyz . Cho hai dudng thang Ac:qy=t val,: :T =5 Xac dinh
z=t1

toa do diém M thudc A, sao cho khoang céch tr M dén A, béng 1.

HD=»Giai
PiémM OA, = M (3+11:1)
Puong thang A, di qua diém A (2;1;0) va c6 VICP a = (2;1;2)
Ta cé: H/I :(t+1;t—1;t) ; W Dgt = (t—2;—2;—3—t)

[AM Oa| o
Khi d6: d(M.A,) = 2t ;0t+17

—

a

> —10t+ r=1
20100417 _ o a0
3 t=4

Viy c6 hai diém M cn tim: M, (4;1;1) hodc M, (7:4:4)

Theo gia thiét: d(M.A,)=1 =

: : +2 _y-2 _z+
Bai 19. Trong khong gian Oxyz . Cho diém A(O;O; —2) va duong thang A: al 5 =2 3 =£ 3

khoang céch tir A dén duong thang A. Viét phuong trinh mit cau tdm A, cat A tai hai diém B,C sao cho
AB=8.

. Tinh

HDx»=Giai
Puong théng Adi qua diém M (—2;2; —3) va c6 VTCP Zz = (2;3; 2)
Tacé: MA =(2:-2:1); MA Oa =(~7:-2:10)

_ ‘MA D“‘ _\49+4+100

Khi d6: d(A.A)= H = iiors

=3

2
Goi r 12 bén kinh mit cAu (S) can tim. Ta c6: 7> = [ATB] +d’(A.B)=16+9=25
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Vay me(S) c6 tam A(0;0;-2) va ban kinh r =5 ¢6 phuong trinh: x> +y” +(z+ 2)2 =25

Bai 20. Trong khong gian Oxyz . Cho mit phang (0() :3x -2y —z+5=0va dudng thang

x—1_y-7_2z-3
2 1 4
a) Hay chung t6 A song song véi (0( ) b) Tinh khoang cich gitta A va (0( )

A

HD» Giai
a) Ta cé: VIPT mp(a) : nj = (3; —2;—1) , duong thang Adi qua diém M, (1;7;3) va c6 VICPa = (2;1;4)
n.a=6-2-4=0
M, D(cx)

_[p1-27-13+5 914

Mit khéc ta c6: { =n//(a)

b) d (A, () =d(M,.()

N9 +4+1 14
x=-3+2¢
Bai 21. Trong khong gian Oxyz . Tinh khoang céch giita duong thang A:{y =-1+37 va mit phang
z2==1+2t
(G):2x—2y+z+3=0
HD» Gidi
Puong thang A di qua diém M, (—3;—1;—1)v51 c6 VICP a = (2;3;2) ;
mat phéng (a) c6 VIPT Z = (2; —2;1)
n,.a=4-6+2=0
Ta c6: =n//(a)
M, D(a)
2.(-3)-2.(-H-1+3
Do d6: d (A.(a)) =d(M,.()) | =2
Ja+4+1 3
x=1+2¢

Bai 22. Trong khong gian Oxyz . Tinh khoang céch giita hai duong thang A:{y=-1-¢ va
z=1
A,.x—2 _y+2 _z-3
-l 1 1

HD» Gidi
Cach 1.
Goi (0() 1a mit phang chira A va song song voi A'. Hai vecto c6 gid song song hogdc nim trong (0() la
a=(2=0) va « =(-L1:1). Suy ta (a)c6 VIPT n=a0d =(-1;-2:1)
Mit phéng (0() chtra Anén di qua diém M, (1;—1;1) OA.
Vay phuong trinh mp(a): =(x=1)=2(y+1)+1(z=1)=0 = x+2y-z+2=0
Dudng thang A’ di qua diém M| (2; —2;3)
_[-4-3+2] e

Vi+4+1 2

Vay d(8.0')=d(M;. (@)

Cach 2.
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Puong thang Ava A'lan lugt di qua M, (1;-1:1), M (2:-2:3) va c6 VTCP Zzz(z;—;o),c7 =(-1:1:1)

(
Tac6: ald =(-1-21);MM] = (L-1;2)va (ZL DZ).M M

(a Da/).MOMé

B 3 e

CJi+4+l e 2

Vay: d(.0')= -
atla

—1_y+3_z—4v\ x+2 _y-1_z+1

. X
Bai 23. Trong khong gian Oxyz . Cho hai duong thang A: an
8 88 Y . . 2 1 -2 -4 -2 4
a) Xét vi trf trong dbi gitta A va A/ b) Tinh khoang céch giita A va A/
HD»Giai
a) Puong thang A di qua diém M, (1; —3;4) vaco VICP a = (2;1; —2)
, . — M A'
Duong thang A’ di qua diém M|, (—2;1;—1) va c6 VTCP d' = (—4; —2;4)
- -
Ta c6: {“ B 2“/ = A/IN
M,0A h A
— - — M
b) Ta c6: MM, =(=3:4;-5):a =(2:1:-2) = M M| Oa=(-3;-16;-11) o Al
e
) , _‘MoMo Hal  Jo+256+121 /386
Vay: d(A,A ) = = = =
a V4+1+4 3
X=2+t¢

Bai 24. Trong khong gian Oxyz . Cho diém A (1; 0;0) va duong thang A:{y=1+2¢
z=t

a) Tim toa d6 diém H 1a hinh chiéu vudng géc cua diém A trén dudng thang A

b) Tim toa d6 diém A’ d6i ximg cia A qua dudng thing A

HD» Giai
a) Céch 1. H 1a hinh chiéu vudng géc ctia diém A trén dudng thang A. Tacé: AH Oa,
Pudng thing A ¢6 VTCP a, =(1:2:1). HOA= H(2+51+251)

Tacé: AH =(1+5,1+26:1). AH Oa, = AH.a, =0 = 1+1+2(1+2¢)+1=0 = 1=~

H é;O;—i
2 2

Cach 2. Goi mp (0() qua diém A va vudng géc voi duong thing A.
A(1;0:0)
VIPTn=a, =(1;2:1)

1
—.Va
> y

mpla): c6 phuong trinh: x+2y+z-1=0

H 12 hinh chiéu vudng géc cua diém A trén dudng thang A nén H =An (G) .Vay H (%, 0; —%}
b) A’ d6i xting ciia A qua duong thang A = H la trung diém ctia AA’
xA,:ZxH—xA xA,:Z

Tacé: 1y, =2y, =y, =1y, =0 .Vay A’ (2;0;—1)

2, =22,-2, z, =-1
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Bai 25. Trong khong gian Oxyz . Cho diém M (1;4; 2) va duong thang (0() cx+y+z-1=0
a) Tim toa d6 diém H 12 hinh chiéu vudng géc cua diém M trén mit phing (a)
b) Tim toa d6 diém M’ dbi xtmg cua M qua mit phing (0()

¢) Tinh khoang céch tir diém M dén mat phang (0()

HD»= Giai
a) Goi Ala duong thang di qua M va vudng gbéc véi mit phing (0() .

x=1+t
Mit phang (0() ¢6 VIPT n = (1;1; 1) . Phuong trinh tham s dudng thang A:{y =4 +¢
7=2+t

H 1a hinh chiéu vudng gdc ctia diém M trén mét phiang (o) nén H =An ()

x=1+¢
A e R N ‘A s 1A N y=4+t A A
Toa @6 diém H la nghiém cta h¢ phuong trinh: 5 . Giai hé ta dugc t=-2. Vay
z=2+t

x+y+z-1=0
H (—1;2;0)
b) M'abi xtmg ctia M qua mat phing (0( ) = H la trung diém cia MM’

X, =2x, —x, X, =-3

Taco: 3y  =2y,~y, =1y, =0 .Viy M'(-30:-2)

2, =22, =2, z, =72

¢) d(M.())=MH :\/(—1—1)2 +(2-4) +(0-2) =243

x=1+¢
Bai 26. Trong khong gian Oxyz . Cho diém M (1;2;4) va duong thang A:{y =2+ . Tim diém H thudc
z=1+2¢
dudng thang Asao cho doan thang MH nhé nhat
HD» Giai
HOA= H(1+62+1;1+2r). MH nhé nhét < H 1a hinh chiéu ctia M trén A M

H 12 hinh chiéu vudng géc cua diém M trén dudng thing A. Ta c6: MH O a:
Pudng thing A ¢6 VTCP a, =(1:1;2). A Lz
Tacé: MH = (=11 +1,2r-3). MH Oa, = MH.a, =0 = t=1+r+1+2(2r=3)=0 = r=1.
Vay H(2:3:3)

Cach khac: Goi mp (0() qua diém M va vudng géc voi duong thang A.

M(1;2;4
mp(a : ( ) c6 phuong trinh: x+y+2z-11=0

VIPTn=a, =(1;1;2)

H 12 hinh chiéu vudng géc cua diém A trén dudng thing A nén H =A n (0() .
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x=1+¢

y=2+t¢
72=1+2t
x+y+2z-11=0

x=2
=1y =3.Vay H(2:3;3)
z=3

Toa do diém H thoa hé:

x=1+¢
Bai 27. Trong khong gian Oxyz . Cho hai diém A(l;2;3),B(—l;2; —3) va duong théng A:{y=2+¢ . Tim
z=-1+¢

trén duong thang Adiém M sao cho ‘m +MB dat gid tri nho nhat.

HD» Giai
Goi [ 1a trung diém cua AB = I (0;2;0)
Xét MOA. Tacé: MA +MB =2M:‘M+ﬁ =2‘ﬁ‘ =oMI
Nhu vay: ‘MA + MB| nho nhit = MI nhé nhit = M 12 hinh chiéu cta I trén A
Goi mp (a) qua diém 7 va vudng géc voi duong thang A.
1(0;2;0) B

c6 phuong trinh: x+y+z-2=0 ! A

mp|(a): -
VIPTn=a, =(1:1:1) ‘

H 1a hinh chiéu vuéng gdc ctia diém A trén dudmg thing A nén H =An (a).

x=1+¢

x=1
P A | YE2+1 0
Toa d6 diem H thoa hé: . =<y=2 .Vay M(1;2;—1)
=—14¢
z S=—1
x+y+z-2=0

Bai 28. Trong khong gian Oxyz .

a) Tim toa d6 hinh chiéu vudng géc cua diém M, (1; —1;2)trén mat phang (0() 2x—y+2z+12=0

b) Cho bbn diém A (4;1;4) ,B (3;3;1) ,C (1;5;5) va D (1;1;1) . Tim toa d hinh chiéu cua D trén mp(ABC)
¢) Cho ba diém A (1;1;2) ,B (—2;1; —1),C (2; -2; —1) . Tim toa do hinh chiéu cta géc O trén mp(ABC)

HD=»Giai
a) Goi Ala dudng thing qua M, (1;—1;2)v21 vuong goc voi mp(a) 2x—-y+2z+12=0
mp (G) c6 VIPT Z = (2; —1;2) . Vay Aqua M va VTCP a= Z = (2;—1;2) ¢6 phuong trinh tham sb:
x=1+2¢
A:iy=-1-1t.Goi M(/) (x;y;z) 12 hinh chiéu cta M, trén mp (0() . Toa d6 cua M(’) thoa h¢ phuong trinh:
7=2+2t

_ 29
x=1+2t r= 9
=-1-t 29 1 2
7=2+2¢t 9 9 9 9 9
2x-y+2z+12=0 —
9

b) Tacé: AB =(-1:2:-3),AC =(-3:41) = ABUAC =(1410;2) =2(7:5:1)

mp(ABC) qua diém A va c6 VTPT Mo = (7;5;1) c6 phuong trinh: 7x+5y+z-37=0
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GoiAla duong thang qua D (1;1;1)Vé vuong gbc voi mp(ABC) (Ix+5y+2-37=0

x=1+7t
¢6 phuong trinh tham sé: y=1+5t.Goi D’ (x;y;z) 1a hinh chiéu ciia D trén mp(ABC) .
z=1+¢
_81
x=1+7t Ry
=1+5¢ 11
Toa d6 cua D' thoa hé phuong trinh: Y =4y =£ . Vay D' 8—;—3;2
z=1+¢ 5 255 °25
Tx+5y+z-37=0 Z=£
25

c) Giai tuong tu ciu b) O’ i;i; -2
34 17 34

C.BAI TAP TU LUYEN

Bai 1. Trong khong gian Oxyz . Viét phuong trinh tham s6 ctia duong thang Atrong mdi trudng hop sau:
a) bi qua diém M, (5; 4, 1) va c6 vecto chi phuong la a= (2; —3;1)
b) bi qua hai diém A (1; 2;3),B (5;4;4)
¢) bi qua diém C(2; —1;3) va vudng géc v6i mat phang (0() x+y—z+5=0
x=1+2¢
d) Pi qua diém D (2;0; —3) va song song véi duong thang A :{y = -3 +3¢
z=4t
Bai 2. Trong khong gian Oxyz . Viét phuong trinh duong thang trong mdi trudng hop sau:
a) i qua diém A(2;0;-1)va c6 VICPla a=—1i+3/+5k
b) Pi qua diém B (3;5;2) va song song voi truc Oy
¢) Pi qua hai diém M (2:3;-1) va N (1;2;4)
d) bi qua diém P(I;O;—l) va vudng géc voi mit phang (0() 2x—-y+z+9=0
e) i qua diém Q (—2;1;0) va vudng géc v6i mat phang (B) tx+2y—-2z+1=0
Bai 3. Xét vi tri twong ddi ctia cdc cip duong thang d va d’ cho béi cic phuong trinh sau:

x+1l _y-1_z+2 Vi x-1_y-5_z-4

a)d: ad:
1 2 3 3 2 2
xX=t x=9+2¢ X=—t x=0
b)yd:{y=1+t vad :{y=8+2¢ c)d:qy=3t vad :{y=9
7=2-t z=10-2¢ z=-1-2¢ 7=5¢
x=1+2¢ x=1+3¢ x=5-t x=9+2¢
dyd:qy=-1+3tvad :{y=-2+2¢ e)d:{y=-3+2tvad :{y=13+3/
z=5+t z=-1+2¢ z=4t z=1-1
x=-3+72¢ x=5+¢ x=1+¢ x=1+2¢
f)d:<y=-2+3t vad :{y=-1-4¢ g d:{y=2+tvad :{y=-1+2¢
z=6+41 7=20+¢ z=3-t z=2-2¢
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Bai 4. Trong khong gian Oxyz. Tim a dé hai duong thang sau ddy song song
xX=5+1 x=1+2¢
d:{y=at vad :{y=a+4r
z=2-1 z=2-21

Bai 5. Trong khong gian Oxyz . Tim s6 giao diém cia duong thing 4 va mp (0() trong céc truong hop sau:

x=12+4¢ x=1+¢
a) d:1y=9+3r va(a):3x+5y-z-2=0 b)d:dy=2-1r va(a):x+3y+z+1=0
=1+t Z2=1+2¢
x=1+t¢ 5 | |
o= s (o) . A2 _yHl_zml oy Ce-
c)d: y—;+§§ Va(O().x+y+z 4=0 d) d: S T3 T s va(a).2x+y+z 8=0
z=2-

Bai 6. Trong khong gian Oxyz . Tinh khoang céch tir diém A (2;3;1) dén duong thing
x+2 _y-1_z+1
1 2 =2

Bai 7. Trong khong gian Oxyz . Tinh khoang céch tir diém M (1;0; —3) dén duong thang

x=1_y+1_z-2
2 1 -1
Bai 8. Trong khong gian Oxyz . Cho mit phang (0() :2x =2y +z+3 =0 va dudng thang

A

x+3 _y+l_z+1

2 3 2
a) Hay chiing t6 A song song voi (0() b) Tinh khoang cich gitra A va (0()
Bai 9. Tinh khoang cach giira cdc cip duong thang Ava A’ trong céc truong hop sau:
x=1+t x=2-3¢ x=t x=t
a) A:dy=-1-tva A :{y=2+3/ by A:dy=4-t vald :qy=2-31
z=1 z=3¢ z=-1+2t 7=-3¢
x=1+1 x=2-3¢ x =~
) A:qy=-1-tvalQ :{y=-2+3¢ d)A:_il=y—I4=Z_—+21 va A i {y=2+31
z=1 z=3 7=-4+3¢

Bai 10. Trong khong gian Oxyz . Cho diém M (2; —1;1) va duong thang A: - T =—

a) Tim toa d6 diém H 13 hinh chiéu vudng géc cua diém M trén duong thang A
b) Tim toa d6 diém M’ ddi xtimg cua M qua dudng thing A
Bai 11. Trong khong gian Oxyz. Cho diém M (1; —1;2) va duong thing (0() 2x—y+2z+12=0

a) Tim toa do diém H 12 hinh chiéu vudng gbc cua diém M trén mit phé'ing (0()

b) Tim toa do diém M’ ddi xung cua M qua mat phfmg (cx)

Bai 12. Trong khong gian Oxyz. Cho hai diém A (3;1;1) ,B (7;3;9) va mat phéng (0() x+y+z+3=0.
Tim trén mp (0( ) diém M sao cho WA + Mé‘ dat gia tri nho nhét.

Bai 13. Trong khong gian Oxyz.

a) Tim toa do diém dbi xing cua M (2; —3;1) qua mat phfmg (0() tx+3y-z+2=0
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b) Tim toa d6 diém i xtmg ctia A(00;1) qua mit phang (a):6x+3y+2z-6=0
¢) Tim toa d6 diém ddi xing cua B (2;3;5) qua mit phing (0() 2x+3y+z-17=0

Kétqud:
x=5+2¢ x=1+4¢ xX=2+t x=2+2t
Bail.a) {y=4-3r;b){y=2+2¢;¢c)Jy=—1+¢;d) s y=3¢
z=1+¢ z=3+¢t z=3-1¢ z=-3+4¢
x=2-t 5 . x=3 x=2+t 5 3 .
N X = y z+ X — y- z+
Bai 2. a =3¢ = === ;b =5+¢;c¢ =3+t = = =
) QY T T3 s ) Y ) QY 1 T -
z=-1+5¢ z=2 z=-1-5¢
x=1+2¢ | | x=—2+t 5 |
_ x—-1_y _z+ _ X+ y- Z
d ==t o —=Z=2__:¢ =1+2¢ = ===
Ak RS )
z=-1+¢ z=-2t

Bai 3. a) dva d’ cit nhau; b) d va d’ song song; ¢) d va d’ chéo nhau; d) d va d’ chéo nhau
e) d va d’ vudng géc véi nhau; f) d va d’ cit nhau; d va d’ song song.
Bai 4. Hai dudng thing d va d’ song song khi va chi khi a =2
Bai5.a)dva mp(O() c6 mot diém chung(d cat(a)) ;b)dva mp (0() khoéng c6 diém chung (d//(a))
c)dvamp (0() c6 v s6 diém chung(d U (a)); d) d va mp (0() c6 mot diém chung(d cat(a))

1072
3

Bai 6. d(A.A)
Bai7. d(A4,4)=2V5
Bai8.a) Taco n, =(2-21).a=(232): n,.a=4-6+2=0va M, (-3;-1-1)04,M, O(a) = a//(a)

b) d(A()=d(M,.(0)==

Bai 9.a) d(A.A')=22:b) d(A.N) = 12 ;c)d(A,A/)zz;d)d(A,A/)zz_‘”m
J110 55
Bai 10. )H[17 13 8] b) M,[m H;Zj
9’ 979 9’ 99
Baill.a )H[ 2% 10, 20] b)M[ ﬂ§;_§J
9°9" 9 9°9° 9

Bai 12. M(0;-3:0)

Bai 13. ) M| 22 34 3 _1 by A/ 48 24 65 ‘o) B 12;18;ﬁ
1110 11 4974949 7
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ON TAP CHUONG III
PHUONG PHAP TQA PO TRONG KHONG GIAN

A. KIEN THUC CAN NAM

I. VECTO VA TQA PO
1. Cong thire :
1.1. Toa do cua diém : OM =xi+ y.}' + z.}' o M= (x;y;z)
Toa do diém dic biét:
* Piém trén MP toa do: M D(Oxy) = M(x;y;0), ND(Oyz) = N(@0;y;2),
KD(Oxz) = K(x;0;2)
* Piém trén truc toa dd : M 0O0x = M(x;0,0), NOOy = N(0;y;0), KOOz = K(0;0;2)
Xyt X Yat Vs 2 +ZB)

*MléltrungdiémAB:M( T, T,

+x, + +y, + +z, +
* G 12 trong tAm tam gidc ABC = G(XA );B als ; Ya y3B Je L Z3B ch
* Cho AABC, goi I 1a tdm duong tron ndi tiép tam gidac ABC . Goi a, b, ¢ 1a d dai cac canh. Khi
dé tacé alA+b.IB+c.IC =0.
1.2. Toa dd clia vecto: a =a,i+a,.j+a,j < a= (a;0,5a;)
Toa d6 vecto dic biét: i =(1;0;0), j=(0;1;0), k =(0;0;1) 1an lugt la vecto don vi ddng thai ciing 1a
VTCP cua truc Ox, Oy, Oz vala VTPT cua cic mat phéng (0yz), (Oxz), (Oxy)
1.3. Phép todn vecto: Cho a = (al;az;a3);I; = (bl;bz;b3)
* Cong, trur: ath= (al tb;a,xb,;a, ib3) ¢ AB= (Xg =XV = V4325 —24)

* Nhan sb voi vecto: k.a = (kal;kaz;ka3)

* Tich vo hudng: ab= a.b +a,b,+a,b,
Ung dung: "ZI‘Zvaf+a22+a32 ¢ AB:‘XE‘:\/(XB_‘xA)2+(yB_yA)2+(ZB_ZA)2
* cos (ZZ,B) _ab _ a,b, +a,b, +a,.b,

T 2 2 2 2 2 2
lal [B|  Ja? + a2 +a o + 7 +D;

-7 - _= [lay, a| |a al|a, a
* Tich ¢6 hudng: [a,b]:an=( R P R 2J
b2 b3 bl b3 bl b2
- - nOa
Chad y n=[a, }:> ..
nUb
a, =b a, =kb,
1.4. Quan h¢ vecto: ¢ a=bh < a, =b, ¢ ab cung phuong < a=kb < a, =k.b,
a, = b, a, =k.b,
¢ a,b,c ddng phing - [ZI,Z;J.Z‘=O ¢alb < ab=0 < a.b +a,b,+a,b, =0

2. Cac dang toan
Dang 1: Tim D sao cho ABCD la hinh binh hanh

¢ Chtmg minh A,B,C khong thing hang ¢ ABCD 12 hinh binh hanh < AB =DC
Dang 2: Chimg minh ABCD 1a moét tur dién.

44

Chwong II1. Phwong phap toa do trong khong gian Oxyz _ SyPhap 0939989966



Toan 12

GV. Lw Si Phap

Viét phuong trinh mp(ABC) va chimg t6 diém DO(ABC) (toa do diém D khong thoa phuong trinh

mp(ABO))

Dang 3. Goi I (a;b;c) 12 tim dudng tron noi tiép tam gide ABC. Ta c6: AB.IC +BC.IA+AC.IB=0

II. MAT PHANG
1. Tém tit Iy thuyét

1.1.Vecto phdp tuyén (VTPT)cuia mit phing: Vecto n#0 cé gia vudng goc mp (a) goi la VTPT cua

mp(a)

1.2. Phuong trinh: mp(a) qua M (xo, yo,zo) aco

Chi y :

Ax=x,))+

ey

vecto phép tuyén n=(A;B;C)c6 phuong trinh dang:
B(y=y,)+C(2-2)=0

¢ Néu mp(a) cé phuong trinh Ax+ By +Cz+ D =0 (2) thi mp(a) c6 1 VTPT n= (A;B;C)

¢ Mit phang di qua A(a;O;O),

(a#0,b#0,c#0)

¢ Phuong trinh cdc mit phang toa do: (Oyz) :x=0; (Oxz) 1y =0; (Oxy) :2=0
¢ Diéu kién dé xdc dinh vtpt ciia mit phang:

@ Dung dinh nghia: 1 # 0 vacé gid vudng goc voi mp(a) < 7 la VTPT cua mp(a)

B(O;b;O),C(O; 0;c) phuong trinh c6 dang: 4242

a b ¢

=1

@ Néu mp(a) song song hodc chira gid d@,b (khong ciing phuong) thi 7i = d Ob 1a mot VTPT ctia mp(a)
1.3. Vi trf twong di ciia hai mp (@): Ax+By+C,z+D, =0va (B): A,x+B,y+C,z+D, =0

¢ ()=

¢ ()n(P)=d = (A;B;C)#k(A;B,;C,)

1.4. Khoang cich tirM(xO;yO;zo) dén (a):Ax+By+Cz+D=0 la d(

1.5. Géc giira hai mit phang :

(A;;B;;C) =k(A,;B,;C,)
P - {Dl =k.D,

cos(a, B) = 7 15|

i, | i |

2. Cac dang toan

& Lép phuong trinh mat phang
Céch 1: (Xac dinh yeu t6: VTPT va diém, nhu bang dudi day)
B1. Tir gia thiét, xdc dinh cdc vecto va cdc yéu t6 khac (neu can)
B2. X4c dinh toa d0 VTPT va toa do mot diém cua mat phang
B3. Thay vao phuong trinh (1). Thu gon va két luan
Céch 2: (Xac dinh hé s6)

B1. Goi PT mp da cho c6 dang: Ax+By+Cz+D =0,(2)

s/ (B) = {

’(G)D(,B) = AA, +BB,+CC, =0

|Ax0 +By, +Cz, +D|
VA*+ B +C

D, # k.D,

;B;C) =k(A,;B,;C,)

M.(a))=

B2. Tir gia thiét, xéc dinh 4 hé s0 A, B, C, D (kiém tra dicu kién, néu c6)
B3. Thay vao phuong trinh (2). Két ludn

Dang

Tinh chat cia mp(a) (gia thiét cho)

Di qua diém

1

mp(a) qua 3 diém A, B, C

A B, C

2

mp(a) 1a mat phé“ing trung truc doan AB

M 1a trung diém AB

3

mp(0) qua M va song song (B): Ax+By+Cz+D =0

M

mp(Q) qua M va vudng géc dudng thang (d)

M

mp(0) qua M va vudng géc duong thing AB

M
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mp(0) qua A, B va song song (d) A hoac B ﬁ; = [KE,M:]
mp(a) qua A, B va song song CD A hoac B ;z; = [XTB,@ISJ
: mp(a) chita (d) va song song (d°) Liy M O (d) n,=|ugu, |
mp(a) chtra (d) va song song AB Lr?iy M U (d) ﬁ; = [:,XE]
mp(0) qua 2 diém M, N va vudng géc mp(B) M hodc N n,=| MN,n, |
° mp(Q) chira (d) va vudng géc mp(B) Lay M 0 (d) n, = [MT, , @}
7 mp(a) qua diém M va vudng géc 2 mp (B), (v) M Z = [ni,@]
8 | mp(a) qua didm M va ssong 2 dt (d), (@) M ng=|u,u, |
9 mp(a) qua diém M, vudng géc mp(B) va ssong dt (d) M a = [MT,, @}
10 | mp(a) chira (d) va di qua MO(d) Mhoic LAyNO(d) | 1, = [ﬁﬁ @]

2.2. Tim H 12 hinh chiéu cta M trén mp(Q)
Cédch 1. H 12 hinh chiéu cua M trénmp(a): Ax+By+Cz+D =0

HO(@) Axy * By, + o, + D=0 y
Taco: { — — “\x,-x, y, -y, 2z —z, = toadddiém H.

MH ,n cung phuong BH_"M_--H -M_-_H M

A B C

Céch 2. Viét phuong trinh duong théng (d) qua M va vudng géc mp(a) = Toa do H 1a nghi€ém ctia hé
phuong trinh gobm phuong trinh cta (d) va (o)
2.3. Tim diém M’ do6i xting voi M qua mp(Q)
Tim hinh chiéu H cua M trén mp(0) = H la trung diém cua MM’ = Toa d6 diém M’

III. PUONG THANG

1. Tém tat Iy thuyet i

1.1. Vecto chi phuong (VTCP) ctia duong thang:

binh nghia: Vecto a # 0 va c6 gid song song hodc tring voi dudng thang (d) goi 12 VTCP cua dudng thing
(d)

1.2. Phuong trinh: Pudng thang d di qua M (9%3 ¥, zo) va ¢6 VICP g = (al;az;a3) , cO:

x=x,tat
¢ Phuong trinh tham s6: { y =y, +a21,(t DR) (1)
2=z, tayt

¢ Phuong trinh chinh the ——0=2"2=2"%0 (4 4 4 #0) (2)

al a2 (13
Chu y:
x=t x=0 x=0
e Phuong trinh céc truc toa d0: Ox:{y=0 ; Oy:{y=t ;7 Oz:qy=0
z=0 z=0 7=t

Diéu kién dé xdc dinh VTCP cua dudng thing:

O Dung dinh nghia: u#0 vacé gia song song hoac trung voi (d) = u 1a VTCP ciia d)
@ Néu (d) vudng géc gia a,b (khong ciing phuong) thi i =a Ob 1a mot VICP ciia )
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xX=x,tat
y=y, ta,t va (d'):
7=z, tat

1.3. Vi trf tuong ddi giita 2 dudng thang : (d ) :

'
— 'l
x, tat=x,tat

Xét hé phuong trinh: 4y, +a,t =y' +a,t’ (¥)

7, *agt =z +at
¢ Néu hé (*) c6 nghiém duy nhét thi d cit &’ tai mot diém
¢ Néu hé (*) c6 vO sb nghiém thi d trung véi d°
¢ Néu hé (*( vo nghiém thi d va d’ khdng c6 diém chung
Khi dé:
» Néu hai VTCP cta d va d’ ciing phwong trinh d//d’

» Néu hai VTCP cua d va d’ khong cung phuong trinh d va d” chéo nhau.
1.4. Vi tri twong dbi duong thing va mit phing:

x=x,tat
Cho duong thang (d): y=y, ta,t va mp(a'):Ax+By+Cz+D=0
7=z, tay

Léap phuong trinh A(x0 + alt) +B (yo + azt) + C(z0 + a3t) +D=0 (*), (t1a 4n)
= (*) vo nghiém < d// (Q)

" (*) c6 ding 1 nghiém t =1, < d n (a) =M(x0 talt;y, ta,t,;z, tat )

= (%) v6 s6 nghiém < d O (0)

2. Céc dang toan
2.1. Lap phuong trinh dudng thang:
Phuong phdp: (Xéc dinh yéu t6: VTCP va diém, nhu bang dudi day)
B1) Tir gia thiét, xdc dinh cdc vecto va cdc yeu t6 khéc lién quan (néu can)
B2) Xdc dinh toa d6 VTCP va toa do mot diém cua duong thang
B3) Thay vao phuong trinh tham sé hay phuong trinh chinh tic

—_— ' ' 1
x=x,tat

z=z',talyt’

y:y'0+a'2t'

Céc dang i ﬂ i
Dang | Tinh chat cua dudng thang d (gia thiet cho) bi qua diém VTCP
1 Duong thang d di qua A, B A, B u, = AB
2 Puong thing d qua A va song song dt A A sz = zTA
3 Puong thang d qua A va vudng géc mp(a) Z = :
4

A
Puong thiang d qua A va vudng géc 2 dt di, da A
A

5 Puong thang d qua A va ssong mp(a), mp(p)
(hay ssong mp nay va chira trong mp con lai)

6 Puong thang d 1a giao tuyén cia mp(a),

mp(B) Lay 10(a)n(B)

7 Puong thing d qua A, vudéng géc duong thang

A va ssong (hay chira trong) mp(Q) A Ha = uﬂ’n"]
3 Dudng’thfmg d qua A, vudng goc dudng thang A LTd = [LZ,T, ﬁ;] (Véi mp(a) 1a
dy va cat duong thang d> mp qua A va )
\ 2 N s L AvaB
9 dDu‘cyngttﬁllang Ad qua A, vudng gbc va cat (Tim B I h/chi ‘u le _ 1B
vong fhang clia A 1én A)
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A’ va B” (lan luot
10 Puong thang d 1a hinh chiéu cua duong thang | 1a h/chiéu cua A, B Ty
A 1én (0) 1én (0); 14y A, B e =
LA)
11 Puong thing d qua A va cit 2 dudng thang di, A u; = [[”d, 9AM][%2 ) ANﬂ
& (Léy M Od,,NOd,)

2.1. Tim H 12 hinh chiéu ciia M trén dudng thang (d)

) i HO(d) toa d6 di€m H théa man (d)
Cach 1. H 1a hinh chiéu ctia M trén duong thang (d) = -

MH Ou, |MH.a,=0
Giai hé phwong trinh, tim toa d6 diém H.
Cich 2. Viét PT mp(a) qua M va vudng géc véi (d)= Toa d6 H 1 nghiém cua hé phuong trinh gdm
phuong trinh cua (d) va (Q). i
2.3. Tim toa d6 diem M’ 1a do6i xing v6i M qua duong thang d:
Tim hinh chiéu H ctia M trén (d) = H la trung diém cia MM’ = toa d6 diém M’

IV. MAT CAU
1. Tom tat Iy thuyet
1.1. Phuong trinh:

¢ Phuong trinh mét clu tm I(a;b;c) ban kinh R c6 dang: (x —a)2 + (y —b)2 + (z —c)2 =R* (1)

¢ Phuong trinh dang: x° + 7y +2z° —2ax—2by—2cz+d =0 (2) (v6i a’ +b° +c*> —d >0) 1a phuong trinh
mit cau (S)coétam [ (a;b;c)vé bankinh R=+a’+b*+c*—d
1.2. Vi tri tuong doi ctia mat phang va mat cau
Cho (S5): (x—a)2 +(y—b)2 +(z—c)2 =r* va (a):Ax+By+Cz+D=0
Goi d =d(I,(P)) 1a khoang cdch tir tm / dén mp(a) :
“d>R : Sn@)=4

= d=R : () tip xic (S) tai H (H: tiép diém, (a): tiép dién)

* d<R : (a)cit (S) theo duong tron c6 tdm H 1a hinh chiéu cua I 1én (a) va ban kinh r =+ R> —=d*

2. Cac dang toan
2.1. Lap phuong trinh mit ciu:
Phuong phap 1ap phuong trinh mit cau:
Cich 1: (X4c dinh yéu t6: TAm va ban kinh, nhu bang duéi day)
B1) Tir gia thiét, x4c dinh céc vecto va céc yéu t6 khac lién quan (néu can)
B2) X4c dinh toa do tAm va ban kinh ciia mit cau

B3) Thay vao PT (1).
Dang Tinh chat cua mat cau (gia thiét cho) Tam Ban kinh
1 Mat cau (S) tam I di qua A 1 R=IA
5 . AB
2 Mat cau (S) duong kinh AB I1a trung diém AB R= -
3 Mit cau (S) tam I tiép xiic mp(at) I R=d (1,(0'))
4 | Mit cAu (S) tam I va tiép xiic duong thing A I R=d(1.0)

Cach 2 : (Xac dinh hé s0)
B1) Goi mit cau (S) ¢6 phuong trinh: x>+ y* +z> —2ax—2by —2cz+ d =0 , (2)
B2) Tir gia thiét 1ap hé 4 phuong trinh gdm céc an a, b, ¢, d . Giai hé d6, tim a, b, ¢, d
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B3) Thay vao phuong trinh (2)
Dang 5: Mit cau (S) ngoai tiép tir dién ABCD (hay di qua 4 diém A, B, C, D)

* Goi phuong trinh mat clu (S) ¢6 dang: X +y*+72 =2ax—2by-2cz+ d =0 (2)
A, B, C,D 0 (S) = toa do 3 diém A, B, C, D théa man (2).
* Giai h‘é tima,b,c,d
Dang 6: Mit cau (S) di qua 3 diem A, B, C vatam I [J (o)
» Goi phuong trinh mit cau (S) c¢6 dang: x* +y* + 7> —2ax—2by —2cz+ d =0 (2) = tim I(a, b, ¢)
*A, B, CO(S)=> toa dd 3 diém A, B, C thoa man PT(2) va tam [ (a;b;c)0(a)
» Giai h‘é 4 phuong trinh Wtrén tima, b, ¢, d
Dang 7: Mit cau (S) di qua 2 diém A, B va tam / U (d) )
Céch 1: Néu duong thang (d) cho bdi phuong trinh chinh tac:
* Goi phuong trinh mat cau (S) ¢6 dang: X' +y +z7 —2ax—2by-2cz+ d =0 (2) = tim [ (a;b;c)
+ A, BO(S) = toa dd diém A, B théa man (2) va tim [ (a; b;c) U(d)
. Gjéi hé 4 phuﬁong trinh trén tim a, b, ¢, d )
Céch 2: Néu duong thang (d) cho bdi phuong trinh tham so
- 10Wd)= I(x0 tat;y, ta,t;z, +a3t)
« A,BO(S) = AI’ = BI’. Ta dugc phuong trinh 4n 7, giai tim 7, tim duoc toa do diém 7
2.2. Phuong trinh tiép dién (@) cta mat cau:
Dangl: Mit phing () tiép xtic mit cau (S) tai A = mp(0) qua A va c6 vtpt n=IA
Dang 2: Mit phing () tiép xic (S) va vudng géc dudng thing A (c6 vtep a= (al;a2;a3) )
- Mit phang (a) vudng géc A = mp(a) nhan a= (al;az;a3) lam vtpt = PT mp(a) c6 dang:
ax+a,y+a,z+m=0 (m chua biét)
* Mt phang (a) tiép xiic (5) = d(1.(a)) =
Dang 3: Mit phing (o) tiép xiic (S) va song song v6i mp(P) (c6 vtpt n= (A; B; C))
- Mit phang (o) song song (B) = mp(a) nhan n= (A;B; C) lam vtpt =PT mp(a) cé dang:
Ax+By+Cz+D =0 (D chua biét)
* Mt phang (a) tiép xiic (S) = d(I.(@))=R . Tim duoc D
Dang 4: Mit phang (0) tiép xiic (S) va song song 2 dudng thang (d1), (d2) :
* Mt phéng (a) song song 2 duong thfmg (d1) va (d2) = VTPT cua mp(a) 1a n= [a,&;]
= PT mp(0) c6 dang: Ax+By+Cz+D =0 (D chua biét)
* Mt phang (a) tiép xiic (S) = d(I,(@))=R . Tim duoc D

2.3. Tim t1ep diém H ciia mit cu (S) va mp(Q) (Kh1 d6 H 12 hinh chiéu cta tim [ trén mp(Q))
Nhu dang todn tim hinh chiéu ctia diém 1én mat phang
2.4. Giao diém cta dudng thang va mit ciu:

x=x,tat
Cho dudng thang d:{ y = y, ta,t (1) va mat cau (S): (x—a)2 +(y—b)2 +(z—c)2 =R> (2)
2=z, tast

« Thay phuong trinh dudng thang d (1) vao phuong trinh mat ciu (2), giai tim ¢,

* Thay ¢ vao (1), tim dugc toa d giao diém

2.5. Tim ban kinh r va tdm H cta dudng tron (C) (véi (C) 1a thiét dién cta mp(0) va mat cau (S))
 Bankinh r=+/R?>-d*(I,a) (v6illatdm va R 1a ban kinh mit ciu (5))

« Tim tdm H 1a hinh chiéu vudng géc cua tim I trén mp(a)
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B. BAI TAP
Trong khong gian hé toa d6 Oxyz
Bai Noi dung Két qua
I | Cho hai diém A(1;-2:1),B(21;3) va | ¢ Tacé: AB=(1;3;2).
P):x—y+2z-3=0.Vié . - -
(\ )i ‘y Z; 3=0 \Vl\et pltluorng';; Puodng thang AB c6 phuong trinh: x1 =2 2 =Z 1.
trinh duong thang AB va tim giao diém 3 2
ciia dudng thang AB v6i mét phang (P) | ¢ Goi M 1a giao diém can tim. Ta c6:
M OAB= M (1+£;-2+31;1+2¢) va M O(P) nén
t=-1.Vay: M (0;=5;~1)
2 i dié ;0; 1-1). 31 1
Ch,o hai diém A(2, 0’0)’1?(1’ L 1) ¢ Goi M la trung diém cta AB, ta c6: M [— — ——j. Vi
Viet phuong trinh mat phang trung 22 2
tryc (P) cia doan thang AB va phuong | (P) la mit phang trung truc ctia AB nén (P) di qua M va
trinh mat cau tdm O, tiép xuc voi c6 VTPT AB = (_1,1’ _1) C(P):2x=2y+2z-1=0
P). . Ak
mp(P) ¢ Goi (S) 1a mc can viét phuong trinh.
1 1
Tacé: d(0,(P))=——. (S):x*+y +7° =—
( ) 23 v 12
3 Cho diém A(2;1; _1) : B(l; 2;3) vamat | ¢ Phuong trinh dudng thang d qua A va vudng géc voi
phing (P):x+2y—2z+3=0.Tim | (P)1a: 22 =2"1=Z*1 G4i B 1a hinh chiéu vuong
toa d6 hinh chiéu vudéng géc cia A trén | , | N 2 72
. X N o 12 , gbc cua A trén (P), ta c6:
(P). Viét phuong trinh mdt phing chtra . _
A, B va vudng géc voi (P) HOd= H(2+t;1+2l‘;—1—2t) va HUO(P)=1t=-1.
Vay H (L;-11)
¢ Goi (Q) 1a mp can viét phuong trinh.
Tacé AB =(-1;1;4) va VTPT ciia (P) 1a n = (1;2;-2)
Suy ra: ABOn = (—10; 2; —3) . Mp(Q) qua A va c6 VTPT
la n, —( 10;2; 3) ¢6 phuong trinh:
(Q):10x-2y+3z-15=0
4 | Cho mdt phang . ¢ Mt clu (S) c6 tam 7(3;2;1) va bankinh R=5
bt 3v—Dr =1 =0 vi maf oA
(P):6x+3y—2z-1=0 va mat cau / 63+3.2-2.1-1 ,
(S): x2+y2+zz—6x 4y-27-11=0 Taco:az’(l,(P))=\/#22 =3<R.Do d6 (P)
Chirng minh rang mat phang (P) cit PN 6 *3 t(_\ ) . . .
mit cu (S) theo giao tuyen 13 mot cat rAnat cqau S t\he(\) giao 'tllyen }a mQE duong tronA(C)
duong tron (C). Tim toa d6 tm va bén ¢ Tam cua (O) 1a hinh chiéu vudng gbéc H cua [ trén (P).
kinh cta (C). Duong thang A qua / va vudng géc véi (P) cé phuong
trinh; 22 = y;Z = 2_21 . H 12 giao diém cua (P) va A.
3513 Y > 3
VayH 7 7,7 vabankinh r =+R*-IH" =4
S | Chodiém A(L; 0;—1) va duong thing | # Vecto chi phuong cia d 1a u =(2;2;-1)
KXol _y+l oz Vit phurong Mait phallg (P) can viét phuon% trinh 12 mat phang qua A
2 2 —1 vanhan u 1am vecto phdp tuyén, nén
trinh mat phang qua A va vuéng géc (P):2x+2y-7-3=0
vol d‘ﬂTlm t?a do hinh chiéu vuong ¢ Goi H 12 hinh chiéu vudng géc ciia A trén d.
gbc cua A trén d. H=dn(P)
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2x+2y-z-3=0
Toa do diém H thoa man hé pt: § x—1 oyt 2

2 T 2 -1
vay: H(i;—l;—lj
3733

Cho mit phang (P):2x+y—2z-1=0
va duong thang d :x_—2 -y _z*3 .

1 -2 3
Tim giao diém cua dva (P). Viét
phuong trinh mit phang chira d va
vuong géc voi (P).

¢ Goi M 1a giao di€m cua d va (P). Toa d6 diém M thoa
man hé phuong trinh:
2x+y—-2z-1=0

7 3
- =>M| —;-3;—
x=2 _ 'y _z+3 (2 2)

1 2 3
¢ Goi (Q) 12 mat phang can viét phuong trinh
Dudng thang d qua diém A(2;0;-3) va cé VICP la
u =(1;-2;3); mt phang (P) ¢6 VIPT la n = (2;1;-2)
Mit phang (Q) qua diém A va c6 VTPT la
uln= (1;8;5) c6 phuong trinh: x+8y+5z+13=0

Cho diém A(l; —1;0) va mat phang
(P):2x-2y+z-1=0. Viét phuong
trinh tham s6 ciia dudng thang qua A
va vudng goc voi (P). Tim toa do diém
M thude (P) sao cho AM vudng gbc
voi OA va 3o dai doan AM bﬁng ba lan
khoang céch tir A dén (P).

¢ Goi d 1a dudng thing can viét phuong trinh
VTPT ciia mp(P) 1a n =(2;-2;1) . Puong thing d qua
qua va c6 VTCP la n= (2; —2;1) c6 phuong trinh:
x=1+2¢
y=-1-2¢,t0OR
Z=t
¢ Goi M (a,b,c) . Ta co:
MU(P) « 2a-2b+c—-1=0(1)
AM OOA = a=b=2(2). Thé (2) vao (1) ta dugc:

c=-3
Ta lai c6:

AM = \(a=1) +(b+1)’ +¢* =\(a=1)’ +(b+1)’ +9
va d(A,(P)) =1 nén:

a=1

AM =3d(A,(P)) = (a-1)"+(b+1)"=0 {b——l

Vay: M (1;,-1;-3)

Cho diém M (=1;2;1) va mt phing
(P):x+2y+2z-3=0. Viét phuong
trinh tham s6 ciia dudng thing qua M
va vudng géc véi (P). Viét phuong
trinh mit cau (S) c6 tim 1a gbc toa do
va tiép xiic voi (P).

¢ Mit phang (P) ¢6 VTPT l1a n = (1;2;2). Pudng thing d
qua M va c6 VTCP la n= (1; 2; 2) c6 phuong trinh:
x=-1+¢
y=2+2,t0OR
z=1+2¢
¢ Miit cu (S) c6 ban kinh R =d (0,(P))=1. Phuong

trinh mt cau (S) [a: x* +y* +z> =1

Cho diém A(—l;l;O) va duong thing
x=1_y _z+1 .z
d:——=—==—_Viét phuon
1 ) 1 p ’ g
trinh mat phang (P) di qua goc toa do

¢ Duong thing d ¢6 VTCP 1a u = (1;-2;1) . Mat phing
(P)qua O vacé VTPT la u= (1; —2;1) ¢6 phuong trinh:
x—2y+z=0
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va vuong goc vai d. Tim toa do diém eViMOd=>M (1 +1;-2t;-1 +t)
M thudc d sao cho dd dai AM ban \/6
¢ AM =6 = J(2+1) +(=20-1) +(~1+1)" =6 = 1=
hodc r=-1 )
Vay c6 hai diem M thoa YCBT la
M, (1,0;-1),M,(0;2;-2)
10| Cho diém A(4; —1;3) va duong thang | Goi A’1a d6i xtmg ctia A qua d va H 1a hinh chiéu vudng
x-1_y+1_z-3 gbc cua A trén d. Phuon trinh mp(P) qua A va vudng gbc
d: S T[T . Tim toa do véidla: 2x—y+z-12=0.
diém d6i xtng ciia A qua d. Toa do diem H (3;-2;4) va A'(2;-3;5)

11 | Cho diém A(—l; 3; 2) va mat phéng x=-1+2¢
(P):2x-5y+4z-36=0.Goi I la ¢Do Al O(P)= Al:{y=3-5¢ ,t0R.[la giao diém
hinh chiéu vudng géc ciia A trén (P). z=2+4
Viét Aphuorng trinh mat cau tim I vadi | .3, dudng thing Al va mp(P) = [ (1; -2 6) ‘
qua A. .

¢ Tacé: AI=35. Vay phuong trinh mat cau la:
(x=1) +(y+2)" +(z-6)" =45

12 | Cho diém A(—l; -1 _2) . 3(0;1;1) Vi ¢ Goi H la hinh chiéu vudng géc cua A trén (P). Puong
mit phing (P):x+y+z—1=0. Tim thang A qua A va vudng goc véi (P) c6 pt;uc;ng tilnh:
toa do hinh chiéu vudng géc cua A trén xrl_y+l_z+2 .H=An(P)=> H(—;—;——j
(P). Viét phuong trinh mat phang di 1 1 . . ) 33 3
qua A, B va vudng géc véi (P) ¢ Goi (Q) 1a mat phang can viét phuong trinh

Mait phang (Q) qua A va cé VTPT la
ﬁ; = AB Dﬁ; = (—1;2; —1) c6 phuong trinh:
x—=2y+z+1=0
13| Cho diém A(-1;3;-2) vamjtphang |, 4(A.(P) = (-)-23-2(-2)+5] 2
(P):x-2y-2z+5=0. Tinh khoang ’ JP+(22 + (=27 3
cdch tir A dén (P). Viét phuong trinh ¢ Mit phang (Q) qua A va song song v6i mit phang (P)
mat phang di qua A va song song voi c6 phuong trinh: x—2y—-2z+3=0
(P).
14 | Cho diém A(3;5;0) va mit phing ¢ Mit phing (P) c6 VTPT la n =(2;3;~1) . Dudng thing
(P):2x+3y—z—-7=0. Viét phuong | d qua A va vudng géc véi (P) c6 phuong trinh:
trinh dudng thing d qua A va vudng x-3_y-5_z
gbc voi (P). Tim tga 6 di€m doi xting 2 3 -1
cua A qua (P). ¢ Goi H 1a hinh chiéu vuong goc cua A trén (P).
Suyra: H=dn(P)=>H (1;2;1). A’ 12 d6i xtmg cua A
qua (P) nén H la trung diém cta AA' = A’ (—1; —1;2)
15 | Cho hai diém A(l; _1;1) .B (_1;2;3) va | Goi d la duong thang can viét phuong trinh
Puong thing d qua A c6 VTCP 1a
\ 2 x+1_y-2 _ z-3 —_ 2

duodng thang A: S5 1 3 u, =ABUu, =(7;2;4) c6 phuong trinh la:

Viét phuong trinh duong thang di qua | x=1_ y+1 _z-1

A, vudng goc véi hai duong thang AB 7 2 4

va A

16 | Cho dudng thang ¢ Phuong trinh mit phiang (P):3x+2y—-z-14=0
AXTO_yHL_ 242 o wdm ¢ Diém M OA= M (6-3t,-1-2;-2+1)

-3 -2
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A(1;7;3). Viét phuong trinh mat Ta co:
” 2 2 2
phang (P) di qua A va vudng géc véi AM =230 « (5-31)" +(-8-21)" +(-5+1) =120
A . Tim toa do diém M thudc A sao e 741320  1=1 hojc t=—§
cho AM =230 7
511 17
Suy ra: M(3 =3; —1) hodac M —-— =
77T
17 | Cho mat phang ‘ ¢ Mit cu () ¢6 tam 7(1;-2;1) va bén kinh R =+/14
(P):2x+3y+z-11=0 va mat cau
S 21+3(=2)+1.1-11] _ 14 _
(S):x*+y* +z —2x+4y-27-8=0. | Tacé: d(1,(P))= =R
. 2 ) \/22 +3% +12 \/ﬁ
Ching minh (P) tiép xdc vdi (S). Tim
toa d0 tiép diém cua (P) va (S). Do d6 (P) ticp xic v6i (S).
¢ Goi M la tlep diém cua (P) va (S).
Puong thiang d qua I va vudng géc véi (P) ¢6 phuong
x=1+2¢
trinh: { y =-2+3¢,r0R. Khi dé
=1+t
M=dn(P)=M(31;2)
18 | Cho A(2; 2;1) , 3(0;2;5) va mit phang | ¢ Phuong trinh tham s6 cua duong thang AB la:
(P):2x—-y+5=0. Viét phuong trinh | |¥ =271
tham s cua duong thang diqua A va y=2 t0OR
B. Chung minh rang (P) ti€p xdc voi z=1+2¢
mét cau 6 duong kinh AB. ¢ Mit cu (S) ¢6 duong kinh AB nén c6 tam 1(1;2;3) 1a
trung diém cta AB va ban kinh R=1A = J5
2.1+(-1).2+5
Tacé: d(I,(P))= 21een2+s =J5=R.
J2 + (=17 +0?
Vay (P) tiép xdc voi mit cau ¢ dudng kinh AB
19 | Cho diém A(2;l;2) va duong thang ¢ Phuong trinh dudng thing OA: %:% =§
x=1_y=-3_z .z N X
Bi—mm=0—=7 Viet phuong trinh | ¢ B4y kinh mit clu (S) 1a R = 0A =3 . Phuong trinh mit
dudmg thing di qua O va A. Viét cdu (8): (x=2)" +(y-1)" +(z-2)"=9.
phuong trinh mat cau (S) tam A va di Puong thing Aqua diém B (1; 3: 0) va cé VTCP 1a
qua O. Ching minh Atiép xidc véi (S). | -
u =(2;2;1). Mat khdc:
BA =(1;-2;2) = BA Ou = (—6;3;6)
BA Ou / _62+32+62
d (A0 ‘ ‘ (*6) =3=R
‘ ‘ \/22 + 22 +12
Vay A tlep xuc voi (S)
20 x=t t=1+2s =
Cho hai duong thang d :qy=2t ,t0OR | ¢ Xét hé phuong trinh: {27 =2+2s < {s_: =d,.d, cit
z =1-t¢ 1-t=-s
x=1+2s nhau
.d,:]y=2+2s,s0R.Chimg minh | ® Puong thang d, ¢6 VICP 1a u, =(1;2;-1), duong
7=-s thing d, ¢6 VICP Ia u, = (2; 2;—1) . Mit phing (P) can
viét phuong trinh di qua diém A(0;0;1)0d, va c6 VIPT
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d, va d,cit nhau. Viét phuong trinh | 13 n = w, Ou, = (0;=1;-2) nén c6 phuong trinh:
mit phing chira hai duong thang d,,d, y+2z-2=0
21 | Cho duong thang ¢ Goi [ 1a giao tai giao diém cua d va (P). Ta c6:
J: x-12 _ +11 =2 i macphing | 1(1:=2:0) ¢ Mat phang (P) 6 VTPT la n =(2:1:-2),
(P):2x+y—-22=0. Duong thing A duong thavng dc6 VTICP la u :l_li_l;}) . Puong thing
né;n trong (P) vudng géc voi d tai giao A qua diém 7 vac6é VTCP la u, =n0u = (—1;0; —1) co
diém cua d va (P). Viét phuong trinh x=1-¢
duong thang A. phuong trinh: <y =-2 fOR
z="1
22 | Cho mat phang Goi H la hinh chiéu vudng goc cua I trén (P). Suy ra H 1a
(P):2x+y-2z+10=0 va diém tdm cua duong tron giao tuyén clia mit phing (P) va mit
1 (2; 1;3) . Viét phuong trinh mat cau cau (:S ) can viet phuong trmh, ) o .
Am ] it (1‘3) theo mot dudmg tron c6 Taco: IH =d (I,(P)) =3, ban kinh cua mat cau (S) 1a
ban kinh bang 4. R=+/3"+4"=5.Vay
($):(x=2) +(y-1)"+(z-3)" =25
23 Choduongthangd 1_)""1:5 Do MDd:M(l+2t;—1—t;t).Tacé:
o 2 - AM =(2t;~1;1=2) va BM =(-1+21;-1-1;1).
va hai diém A(l;—1;2),B(2;—l;O). -
Xiéc dinh toa do didm M thudc d sao Tam gidc AMB vuong taiM < AM.BM =0 < t=0
cho tam gidgc AMB vudng tai M. hodc 7 = 2 Vay: M (1;-1;0) hodc M (Z’ 5 2)
. 3 . & & . 3 3 3
24 Cho dudng thing d “1_y_ =z G(;)i ({) 1a mat cau can viét phuong trinh Va'I lfl tdm cla
2 1 =2 mét cau. Do 1 0d = I(1+21;t;—2t) . Ta lai c6:
va hai diém A(2;1;0),B(=2;3;2). Viét | A,BO(S) nén
phuong trinh mat C?%u diquaA,Bvacd | o7=pJ - (2t—1)2 +(t—1)2 a7 =(2t+3)2 +(t—3)2 +(2t+2 :
tam thudc duong thang d.
= t=-1=1(~1;~1;2) va ban kinh cta (5) la
R=IA=17.Vay (S): (x+1)" +(y+1)" +(z-2)" =17
25 | Cho cdc diem A(0;0;3),M (1;2;0). | Tacé: BOOx= B(b;0;0),C 00y = C(0;c;0). Goi G
Yiét phuong trinh mat phing (P) qua A R o y b c
cét céc truc Ox, Oy 1an luot tai B, C la trong tdm cua tam gidc ABC. Suy ra: G 5;5;1
sao cho tam gidc ABC c6 trong tdm . 3
thudc duong thang AM. Puong thang AM c6 phuong trinh: % =% = Z—3
Do GOAM nén 0=C="2p=2c=4
3 6 -3
A X,y 7._ -
Vay (P): E+Z+§ =1 hay 6x+3y+4z-12=0
26| Cho dudng thing ¢ ;X1 =2 2272 Pudng thing d ¢6 VTCP la u=(1;2:1). Goi H 1a trung
_ 'A,l 2 \1 diém cua AB, ta c6: HI JAB va
va dle‘m 1(0;0;3) . Viét p’huong trinh HOd = H(t—l;2t;t+2)jﬁ - (t—1;2t't—1)
mjgt cau (S) cé tam [ va cat d tai hai 1 2 2 )
diém A, B sao cho tam gidc IABvudng | HIOAB < I[Hu=0 o t=—= JH = ( —_)
tai /. 3 3737 3
\ 246
Bén kinh mit cau (S) 1a R =~/2IH = T\/_
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Vay (S): ¥ +y* +(z=3) =§
27 Cho duéng thing d : x+l_y_z-2 , Goi A la duong thang can viét phuong tr1nh Ta c6:
2 1 1 M Dd:M(Zt—l;t;t+2).A la trung diém cta doan
mellt phang (P):x+)f—22 +5=0 va théng MN nén N(3—2t;—2—t;2—t) .
iem A(L-12). Vié i
diém ( ) Viét phuong trinh NOP)=1=22M ( 32 4)
dudng thang cit d va (P) 1an luot tai M . B , . , -
va N sao cho A 12 trung diém cuia doan Duong thang A di qua A va M c6 phuong trinh:
thang MN. x-1_y+l_z=2
2 3 2

28 | Cho diém A(3;1;0) va mét phing d(A(P))=
(P):2x+2y—z+1=0. Tinh khoang Mat phfmg (@Q):2x+2y-z-8=0
cdch tir diém A dén m3t phang (P). Toa d¢ hinh chiéu cta diém A trén (P) la H (1;-1;1)
Viét phuong trinh mét phing (Q) di
qua A va vudng goc voi (P). Xdc dinh
toa d6 hinh chiéu cta diém A trén (P).

29 | Chobadiém A(0;0;3),B(~1;-2;1) va | Taco: L o
C(—1;0;2) . Viét phuong trinh mat AB = (Tl; =2 _2)’AC = (_1;0;_1) = ABUAC= (2;1; _2)
phang (ABC). Tinh d9 dai duong cao Mat phang (ABC):2x+y=2z+6=0
cla tam gidc ABC ke tir dinh A Ta c6: Sy = %\XE 0AC|= % . BC=+/5.Goi AH I

28 3V5
duong cao cua tam gidc ABC thi AH = % = T\/_

30 | Cho hai diém A(-1;2;3),B(1;0;=5) | A, B, M thanghang = M OAB= M (-1+1;2~1;3-4t)
va mit phiang (P):2x+y-3z-4=0. | Matkhic: M O(P)=1=1
Tim toa dQ diém M thudc (P) sao cho Vay: M ((); 1 _1)

A, B, M thang hang.
31 | Cho dudng thang Mait phang (P) qua I va vudng goéc vdi d cé phuong trinh:
_ _ ; _ +-45= . N R 5 N
J: x4 1_y -;1 _z 1‘ Viét phuong 4x-3y zl ? 0. Goi H la giao diém ctua d va (P)
trinh mat cAu tim [ (1; 2 _3) Vi cht d = H( -1; 5 Ej Goi (S) 1a mat cau can viet phuong
tai hai diém A, B sao cho AB = \/2—6 trinh
2
AB
Ban kinh ctia (S) 1a R =, [IH’ +(7j =5
Vay (8): (x=1)"+(y-2)" +(z-3)" =25
32 | Cho diém A(1;2;3) va duong thang | Mat phang (P) qua A va vudng géc véi d ¢6 phuong
X+l _y _z-3 trinh: 2x+y—2z+2=0. Goi B la giao diém cua (P) va
d:=—==S == Vietphuong trinh | ) 14 c6: BOOX=> B(b;0:0) va BO(P)=b=—1.
duong thépg A diqua A, vudng géc Vay B(—I;O;O)
v6id va cat tryc Ox. Puong thing A qua A, B c6 phuong trinh:
x=1+2¢
y=2+2¢,t0R
7=3+3t
33 Cho duong thang A x-1 _y -3 _z Goi / 1a tam mat cau (S) can vjét lzhuong. Erinh,. Tarc':(’): )
2 4 1 I0A= T (1 +21;3+ 4t;t) . Mit cau (S) tiép xdc v&i mat
va mit phiang (P):2x—y+2z=0.
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Viét phuong trinh mit cau cé tim
thuoc duong thang A , bdn kinh bang 1
va ti€p xudc voi mat phang (P).

phang (P) = d(1,(P))=R
|11 +21) = (3+41) +24| .
3
Suy ra: 1(5;11;2) hoac I(—l;—l;—l)
Vay (S): (x=5)"+(y-11)"+(z-2)" =1 hodc
(x+1)" +(y+1)" +(z+1)" =1

= t=2hoac t=-1

Cho hai diém A(2;0;1),B(0;-2;3) va
mit phang (P):2x—y—z+4=0.Tim
toa do diém M thudc (P) sao cho
MA=MB =3

34 | Cho dudng thang Toa do diém I 1a nghiém cua hé phuong trinh:
A:x_2=—y+l=i va mit phiang X_Z:_y+1:i ,
1 2 -l 2 =2 -1=1I(LL1) . Goi M (a;b;c) ladiém
(P):x+y+z-3=0.GoiIla giao x+y+z-3=0
diém cua A va (P). Tim toa do diém MOP)
M thudc (P) sao cho MI vudng gbc voi .
A va MI =14 can tim. Ta c6: S MI OA
MI =414
atb+c-3=0 a=5
=<a—-2b—-c-2=0 = <+b=9 hoic
(a=D*+(B-1)*+(c-1)> =224 c=-11
a=-3
b=-7.
c=13
Vay: M (5;9;-11) hodgc M (-3;-7;13)
35 | Cho duong thang biém M OA= M (=2;+£;1+31;-5-21) . Ta c6:
x+2 -1 +5 . 4.2 — -
A: . = yl = Z—2 va hai diém AB :(—1;—2;1), AM :(;;3;;—6—2;)
A(=21:1),B(=3-1;2). Timtoa do | = ABOAM =(-1-12;1+6;1)
diém M thugc A sao cho tam gidc Ta co:
MAB c6 dién tich bing 35 S :%‘ﬁ AM| = (1+12)° +(1+6)° +1* =180
= t=0 hoac r=-12.
Vay M (=2;1;-5) hodc M (-14;-35;19)
36 GQiM(x;y;z).Tacé: MO(P) va MA=MB=3

2x—-y-z+4=0
(=2 e (1) =9 =
xz+(y+2)2+(z—3)2 =9

2x—y—-z+4=0
x+y—-z+2=0
(x=2) +y*+(z-1)
x=2y-2
= <z7=3y m(mygﬁ=(QL3)Mﬂc
7y =11y+4=0

(-952]
7777

412
Vay: M(O;l;3) hoac M(—g;7; ]

7
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Cho mit cau

(S): X +y +77—4x—4y—-47=0 va
diém A(4;4;0) . Viét phuong trinh
mit phing (OAB), biét diém B thuoc
(S) va tam giac OAB déu.

37

Goi (P) 1a mat phang can viét phuong trinh
Mt chu (S) ¢6 tim 1(2;2;2), bén kinh R =2+/3. Nhan
thdy O, A thudc (S). Tam gidc OAB déu, c6 ban kinh

OA 42

dudng tron ngoai tiép r =—=
NI

2
d(I1,(P))=~R*-r* ==
(LP)=VR ==

Mit phing (P) qua O c6 phuong trinh: ax+by +cz =0,
a+b*+c*20(%). ADP)=>4a+4b=0 = b=-a
2(a+b+c 2
Mat khdc: d([,(P)):| ( N =
\/c12+172+c2 \/2c12+c2 3
o 2a’>+c¢* =3¢" = c==a. Theo (¥), phuwong trinh ctia
(P): x—y+z=0 hoac x—y—z=0

(P):x+y+z-3=0 va
(Q):x—y+z-1=0. Viét phuong
trinh mét phang (R) vudng goc véi (P)
va (Q) sao cho khoang cach tir O dén
(R) bang 2.

38 | Cho hai diém A(l; _2;3) , B(—l;O;l) ¢ Goi H 14 hinh chiéu vudng goc cia A trén (P)
va mit phang (P):x+y+z+4=0. H(-1;-41) o
Tim toa d6 hinh chiéu vudng géc cua A | ¢ Goi (u&lﬁ mat cau can viet phuong trinh
trén (P). Vi€t phuong trinh mt cau (S) | Ta c6: AB =(-2;2;-2), ban kinh ctia (S) 1
¢6 bén kinh bing A—6B .cotamthude | . _ AB 3
dudng thing AB va (S) tiép xdc voi 6 3
(P). x=1+t
Phuong trinh duong thang AB:{ y=-2-¢,tOR
7=3+t
Tam cua mat cau [ thudéc AB =1 (1 +1,-2-1;3 +t)
Ta cé: d(I (P)) |t+6| ="
N:E 3 t=-17
Voit=-5=1 ( ) Mit cu c6 phuong trinh 13
(5):(x+4) +(y- ) +(e+2) =
Véit=-T= I( 6;5;— ) Mit cau c¢6 phuong trinh 1a
(S):(x+6)2 +(y—5) +(Z+4) =—
39 Cho duéng thing d x _y-l_z va . E}Qi (?) la mét.phéng can viét phuor}g trinh \
4 -2 1 1 Mat phang (Q) di qua A(O;l;O) Ud c6 VTPT la
mét phang (P):2x-y+2z-2=0. u, On, = (3;6;0) c6 phuong trinh: x+2y—-2=0
Viét phuong trinh mét phing chira d va )
vuong géc véi (P). Tim toa do diémp | * Taco: MUd =M (_2t;1+t;t)' oM :d(M’(P))
thucgc dvsao clhoMcach déu goc toadd | _ \/4t2 D) 1 =|t+1| e 52200 =0,
O va mat phang (P).
Vay: M (0;1;0)
40 | Cho hai mat phang Ta c6 VIPT cua (P) va (Q) lan luot 1a

n, =(L151),n, =(-151) = n, On, =(2;0;-2) 1a VIPT
cua (R). Mat phfmg (R): x—z+D=0.

D
Ta lai cé: d(O,(R)):Z . %:2 o D=+22
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Viy (R): x—2%2/2=0
41 | Cho hai duong thang Tacé: M OA, =M (3 +t't't)
=3+
A x=3+1 IR v A, qua diém A(210)vacoVTCPla u, = (212)
qy=t ot va
YL Do d6: AM =(r+1;¢=1;t);u, DAM =(2-1;2;1-3)
z=t
- u, OAM ‘/ 2 _
2 x2_y-lz . Xdc dinh toa do ‘ : -y ~10e+17
2 12 ‘ 3
diém M thugc A, sao cho khoang cdch \/7
. . 2t =10t +17
tr M dén A,bang 1. Suyra:%zlﬁ t=1 hodc r =4
Vay: M(4;l;4) hodc M(7;4;4)
42 Cho dudng thing Azg - yl—l =§' Taco: MUOx=>M (t;O;O). Puong thang A qua
Xéc dinh diém M trén truc hoanh sa0 14(0;_1;9) ¢6 VICP la u =(2;1;2). AM =(1;-1;0) va
cho khoang céch tir M dén A bang ullAM = (2; 2t;-t = 2).
oM -
[ OAM| 5 v a8
d(M,p)=t———=
g .
Theo gia thuyét:
d(M,A)=0M =t =t-2=0 = t=~1 hodc t=2.
Vay: M (—1;0;0) hodac M (2;0;0)
43| Cho duong thing A _ -1 % _ z+12 Pudng thang Ac6 VTCP Ia u = (2;1;-1), mét phang (P)
va mit phang (P): x—2y+z=0. Goi c6 VIPT la n= (1; —2;1) . Goi H 1a hinh chiéu cua M trén
C ]51 giao diém cua A va (P), M 1a (P), ta c6: cos HMC = ‘cos(u,n)‘ . Ta cé:
di€ém thudc (P). Tinh khoang cach tir - L
M dén (P). biét MC =6 d(M.(P))=MH =MCcos HMC = MCcos u,n)
- Jel221 Ve
JorJ6 6
44 | Cho diém A(O;O; —2) va duong thang | ¢ Puong thing A qua A(—2; 2; —3) c6 VTCP la
A:x;2=y;2=Z+3.T1’nhkhoéng u=(2:32)
cich tir A dén A. Viét phuong trinh | 12 ¢0" AM =(2-2:1),u DAM =(7:2;-10)
mit cAu tam A, cit A tai hai diém B, C ‘u DAM‘ [49 + 4 +100
sao cho BC =8 H Ji19+4 =
¢ Goi (S) 12 mat cau can viét phuong trinh. Mat cau (S)
cé tam A(O; 0; —2) va ban kinh
R= \/d (A,A)+ ( j =3 +4% =5
Vay (S): x*+y?+(z+2) =25
45 | Cho cdc mit phang (P) c6 VTPT 1a n, =(1;2;3); (B) ¢6 VTPT la
(R):x+2y+3z+4=0 va — Lo
» n2=(3;2;—1). n=n1Dn2=(4;—5;2)
(P,):3x+2y—z+1=0. Viét phuong
trinh mat phang (P) di qua diém
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A(l;l;l), vudng géc voi hai mit phiang Mit phing (P) qua A va ¢6 VTPT la n= (4; =5; 2) co
(B) va (P) phuong trinh: 4x—-5y+2z-1=0
46 | ¢cCho tam gidc ABC c6 A(l;l;O) , G la trong tdm cua tam gidc ABC = C(—1;3; —4) .
B(O; 2;1) va trong tim G(0;2; —1). Tacé: AB = (—1;1;1),E = (—1;1; —1). Mat phéng (ABC)
Viét phuong trinh dudng thang A di | 6 VTPT 1a 7 = AB UAG = (1;1;0) . Phuong trinh dudng
qua diém C va vudng géc voi mat B
phang (ABC). ,, x=-1+t
thang A 1a: < y=3+¢ ,r0OR
z=-4
47 | Cho cic diém A(Z;I;O) ,B (1; 2; 2) , Tac6: AB= (—1;1; 2) . Phuong trinh duong thang AB:
C (1;1;0) va mat phéng x=2-t
(P):x+y+z-20=0.Xdcdinhdiém | {y=1+¢. DOAB= D(2-1;1+1;2t).
D thu¢c AB sao cho duong thang CD 7=2t
song song v&i mat phang (P). — -~
8 0ns bt phang (P) Tacé: CD =(1-1;1;2t), (P) ¢6 VIPT la n =(L;1;1)
- = 1 51
CD//(P) » nCD =0« t=——=D| —;—;—1
2 2°2
48 | Cho duong thang Goi I 1a giao diém cta (P) va A = I(=3;1;1)
x+ 2 - 2 N - 2 - -
A== yT = _il vamitphing | (P)c6 VTPT la n=(1;2:-3) , duong thing Acé VTCP
(P):x+2y-3z+4=0. Viét phuong | la u= (1;1; —1) . Puong thang d qua diém 7 va c6 VTCP
trinh duﬁrng thang d nam trong (P) sao ay=nlu= (1; -2: _1) c6 phuong trinh:
cho d cat va vudng géc véi duong
thang A. Xx==3+1
y=1-2¢,t0OR
z=1-t
49 | Cho mat phang ‘ (S) c6 tam I(1;2;3) va ban kinh R=5
(P):2x-2y—z—-4=0 vamat cau |2_4_3_4|
($): X +y +72—2x—4y—-6z-11=0 | d(1.(P)) =3 =3<R.Suyramitphing (P)
: ?hﬁng minh {nat pbéng (\P ) Céf mat cit mat 05}1 (S) theo mdt duong tron (C).
cau (S) theo mot dudng tron. Xac dinh | Goi /7, r14n luot 1 thm va bén kinh cita (C).
gi,)a 46 tAm va bén kinh cia dudng tron H 12 hinh chiéu vuong gbc cua [ trén (P) nén H (3; 0; 2)
va ban kinh r =R —1H* = [R* -d*(1.(P)) = 4
50 | Cho mit phing (P)ix=2y+2z-1=0 | Tacé: M OA = M (~1+5;,-9+6¢). A, qua
va hai dudng thang A(1;3;-1) vac6 VICP 1a u, =(2;1;-2).
pXFHL_y_z#9 -
T T 6 MA=(2-1;3-1;8-6t). Suy ra:
A XL YT3 2l vic dinhtoa | MADu, =(81-14,20- 1411 - 4)
s A VA,
A 32 R A o u
do diem Mt%luoc A, sao cho khoang d(M.A,) = 2l =201 —88: +63.
cach tu M dén A, va khoang cach tir u,
M &n (P) béng nhau. 11 =2
d(M,(P)) =2 3 9
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Khi doé:
; |11 -20) )
29" —88 +68 :T = 35t —88t+53=0 < =1
18 53 3
hoac ¢ =§. Vay: M (O;l; —3) hoac M (—;—;—j
35 35 35 35
51" | Cho 7(~1;2;3) va mit phing Mit cau (S): (x+1) —2) +(z-3) =
(P):4x+ y-z- 1=0. Viét phuong
trinh mat cau tam / tiép xiic véi (P) va Tiep diem 1a M| =252
tim toa do tiép diém.
52 | Cho mit cau Mit cdu (S) ¢6 tam (3;~2;1) va ban kinh R =10.
2 2 2 _ ’
(8): (x=3) +(y+2) +(2=1) =100 | 4(7 (p))=6<R suyra (P) cit (S).
vamatphang (P):2x=2y=2+9=0. | ya g dien ¢ tam J (-1;2;3) va bén kinh r =8
Chung minh rang (P) cat (S). Khi d6
tim tdm va ban kinh cua dudng tron
thiét dién cua (P) va (9). ﬂ
53 | Viét phuong trinh mat phang (P) ti€p | Mat phing (P) ¢6 VTPT la n=u, Ou , =(4:6;5) va c6
xtc véi mat cau X
: . OV 4Ss+ D= s A L oa
(S): 2 +37 +22 ~10x+2y+26+170=0 phuong trinh 4x+6y+5z+D =0. Mit cau (S) c6 tam
. O 1(5;-1;-13) va ban kinh R=S5.
va song song voi hai duong thang
=5+ x=—7+3¢ (P) tiép xiic v6i (S) = d (I.(P)) =R= D =51%5\77
d:dy=1-3 d':dy=-1-2 Vay: (P):4x+6y+5z+5125J77 =0
z2=-13+2¢ z=8
54 | Viét phuong trinh duong thang A DPuong thang A vudng géc voi miat phang toa do (Oxz)
vudng goc voi mat phang t0a dd (0x2) | ¢6 VTCP1a j= (0;1;0) . Goi
va cit hai dudng thing \
, M (t-4+0:3=1)M' (1-2¢"1=3+¢';4-5¢') lan lugt Ia
xX=t x=1-2¢
d:dy=-4+t d':dy=-3+/ giao diém ctia A v6idva d'. Tacé: MM' =k
=3¢ s=4-5¢ 1-2¢'-t=0 |,=3
e+t -t=k - 7 piém M é;—é;§
, 2 7777
1-5¢/+t=0 |1 =7
7
_3
X=—
7
2
Vay A<y ——75+S,S|:|R
_18
7=—
7
55 | a) Tim toa d6 diém H 12 hinh chiéu a) H (=3;1;-2)
vudng gbéc cua diém K (1; —1;2) trén
mit phang (P):2x—y+2z+11=0
b) Cho diém M (2;1;0) va mit phang | b) M’ (6213; —4)
(Q):x+3y—z-27=0. Tim toa do
diém M’ dbi xtmg voi M qua (Q).
) A'(=3;2:1)
60
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¢) Tim toa d6 diém A’ dbi xtng véi
diem A(1;-2;-5) qua duong thang A
x=1+2¢
c6 phuong trinh: {y =—-1-¢
z=2t
56 | Cho hai duong thang ¢d va d'citnhau tai M (2;3;1) .Suyrad va d’ clng
x=—-1+3¢ x=r thuoc mot mat phé“ing.
d:{y=1+2t d':{y=1+1 ¢ Mit phang (P) di qua diém M (2;3;1) vac6 VTPT la
2=3-2 z=-3+2¢ n=u, Duj/ =(6;-8;1) c6 phuong trinh:
.Chtmg minh d va d' cing thugc mot | 6x=8y+z+11=0
mat phang. Viét phuong trinh mat
phang do.
57 | Cho céc diém A(3; -2: —2) B (3;2;0), a) Phuong trinh mp(BCD): x+2y+3z—-7=0 va
a) Viét phuong trinh mp(BCD). Suy ra | b) Bdn kinh mat cau (S) la R =d (A.(BCD)) = Ji4
ABCD lamottiadign Mit cau (S): (x=3)"+(y+2)" +(z+2)’ =14
b) Viét phuong trinh mat céu (S) tam A VRN
va tiép xtic véi mp(BCD) ¢) Tiep diém Ia H (4;0;1)
c¢) Tim toa d¢ tiép di€m H cua (S) va
mp(BCD).
58 | Cho hai diém Phuong trinh mét phang trung truc (P) cua doan thang
7 10 11 a:2x+2y—z-9= 5t cA 514 .
A(3 2. 1) ( 7._10 _j va mit cu ABla:2x+2y—-z-9=0. Mat cau (S) c6 tam 1(1,2,3)
333 va ban kinh R=2. d(I,(P)) =2 suy ra trung truc cua
(8):(x=1)"+(3-2) +(2=3) =4 | doan AB tiép xic v6i mat cdu (S).
Chiing minh rang mit phang trung tryc TS 1211
clia doan AB tiép xiic v6i mit cu (S), Toa do ticp diém H 3’3’3
xdc dinh toa do cua tiép diém.
59 - 5
Cho diém M (1, 2,3) va mat phangq Diém M’ (E’ E’Ej
(P):2x+y+z-7=0.Goi M'ladiém 333
dbi xtng ciia m qua mit phang (P).
Viét phuong trinh mit ciu c6 duong Mt ciu(S) 7Y +f v 4y + 11y _8
x—— — -——| ==
kinh MM’ ' 3) \U73) T\T3) 3
60 | Cho mat phang . Puong thiang d di qua tdm 1 (5; 2; 2) clia mit cau (S) va
(P):2x+2y—2z—-3=0 vamatcau . =~ . X .
5 5 ) nhan VTPT n = (2; 2; —1) cua (P) lam VTCP c6 phuong
) (v=3) #(y=2 w2y =0 | T
Viét phuong trinh dudng thang d di trinh: =T T
qua tdm cua mdt cau (S) va vudng goc . .2 .
véi (P). Xdac dinh toa d giao diém cua Toa do giao diem M (3’0’3) :
dva (P).
61 | Cho bon diém 1. CA=(1;0;1),CB =(1;1;-1),CD = (1;1;0)
A(1,0;2),B(1;1;0),C(0;0;1) va SN e —
= CA,CB |=(-1;2:1)= | CA,CB | CD =1%0
D(LL:) A,B,C,D khong déng phang hay A,B,C,D 1a bd
4 = ) ) ) 9 ’ ’
. Chiing minh A, B,C,D labéndinh | . >o >0 K108 Cong phang hay abon
, R Loy e dinh cua mdt khoi tir dién
ciia mot khoi tir dién e ——m—— 1
2. Tinh thé tich khéi tir dién 2.V = g‘[CA, CB |.CD|= .
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3. Viét phuong trinh duong cao cia tir | 3. VTCP ctia DH 1a VTPT cia mp(ABC ) hay
dién ABCD ha tir dinh D — == _y- 1 x—l
4.’Vié't phuong trinh mat cau (S) ngoai [CA’ CB ] - (_1’ 2;1) Phuong trmh ) 1
tiép tor dién ABCD

5. Viét phuong trinh mat phang tiép
xtic v6i mat cau () tai A

6. Xéc dinh diém A’1a d6i xtng ciia A
qua mp(BCD)

7. Tinh khoang céch gitra hai duong
thang AC va BD

4. Mitcau: (S):x*+y*+z2=3x+y-z=0
5. Mt cau (S) ¢6 thm 1@;—%;%) va ban kinh

R= g Phuong trinh mit phang: x—y—3z+5=0
6. (BCD): x—y =0, duong thang qua A va vudng géc
x=1+t
voi (BCD)la d:qy=-t
z=2
Goi K =d n (BCD) =G;%;2) = A'(0;1;2)

7. Tac6: BD//(x0z),AC 1 (x0z)

2. Tinh géc a giita duong thang d va
mp(P)

3. Viét phuong trinh mp(Q) chura
dudng thing d va vudng géc véi
mp(P) ,

4. Viét phuong trinh hinh chiéu vudng
goc d "cta d trén mp(P)

5. Viét phuong trinh dudng thing nam
trong mp(P) chira A va vudng géc voi
duong thang d

6. Viét phuong trinh mit cau tam /
nam trén dudng thang d, tiép xic véi

mp(P) va cé ban kinh R = f

= d(BD,AC) =d(B,(x0z2)) =1
62 | Cho mp(P):x+2y—z+5=0 va | A(—L 2 10)
, +1 ' 3’
duong thang d:xT:y+1:z—3 3373
, u,.n,
1. Tim toa dg giao diém A cua d va (P) l:>a:3()0

2. s1na’—‘—

3.mp(Q):x—y—2z+3=0
4. d’ chinh la dudng thang giao tuyén cua (P) va (Q), c6

X=——%t

phuong trinh: <y = —%

z=t
1 2 10
xt+— y+— z——
5.40—3=— 3= 3
-1 1 1

63 | Cho hai diém A(3;3;1),B
(P):x+y+z-7=0

1. Viét phuong trinh duong thang AB
2. Viét phuong trinh hinh chiéu cia AB
trén mp(P)

3. Viét phuong trinh dudng thing d
nam trong mp(P) ma moi diém cua d
cdch déu hai diém A va B .

4. Viét phuong trinh duong vudng géc
chung cia AB va d

(0;2;1) va

1. AB: y=3
z=1
2. Tac6: AUmp(P), goi H la hinh chiéu cua B trén
X=t
mp(P). BH:{y=2+t, H=BH n (P):(i;&;zj
=1+t 333
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5. Tim diém K thudc duong thiang
AB, (K # B) sao cho

d(K,(P))=d(B.(P))

6. Tim diém C trén duong thing d 520
cho dién tich tam gidc ABC nhdé nhat.

x=3+5¢
y=3-¢
z=1-4¢

AH :

3. Goi I 1a trung diém AB. Suy ra I(%;%;lj dla giao

tuyén cua mp(P)va mat phéng trung truc (R) ciia AB.
xX=t
d:qy=T7-3t
z=2t
4.Tacé AB O(R),d U mp(R), trong mp(R) ké duong
thang IM Od,M Od = IM 1a duong vudng géc chung

phing (P):x+y—z+1 =0. Viét
phuong trinh dudng thing nim trong
(P) ddng thoi cét va vudng géc véi A

PEERE
m—2="2-2"1
-1 3 5
5. K(6:4:1)
6. Spupe = %AB.CI . C la hinh chiéu cua I trén d
17 47 34
Cl—i—:— |=M (y4
(14 14 14} G
64 | Cho hai duong thang M, ((); 2: —4) M, (—8;6;10)
y=2 z+4 1. d,: _ vad,: —
dyix= 1 \Cs vicpu, = (1;-1;2) vicpu, =(2;1;-1)
d - x+8 _ y=6= z—10 Ta c6: [LZ,LZ].MIMZ =70#0. Vay d,va d, chéo nhau
2 - -
2ot chita d,
1. Chirng minh rang d, va d,chéo 2. (a): =(@):x-5y-3z+68=0
nhau i /14,
2.Viét phuong trinh mat phang chia 3. d (dl’d2) =d (Ml’(a)) =235
d, va song song voi d, _—— R
3. Tinh khodng cdch gita hai duong | & M 0N Od,, MN i = (1:0:0) cting phuong
thing d,va d, M (18;-16;32),N (-52:-16:32)
4. Viét phuong trinh dudng thing d x=18+¢
song song vdi tru Ox, cat d, tai M, cat ddv=—16
d, tai N. Tim toa d¢ cdc diém M, N ' y_ 1
5. Goi AB la duong vudng géc chung ¢ L
cia d,va d, (AQd,,BOd,). Hay viét | 5. AQd,.B0d,,AB Ou,,AB Ou, va A(2;0;0),
phuong trinh mat cau duong kinh AB. B(0;10;6) () (x _1)2 + (y _5)2 + (Z _3)2 ~35
65 | Trong khong gian Oxyz, cho duong x=-1+2¢
thing A: x+l_y _z+2 va mit Phuong trinh tham s6 cta A 13 { y = —t
2 -1 7="2+2t

Gidi phuong trinh ~1+27 =7~ (~2+21)+1=0 dugc ¢ =2

Suy ra giao diém cta A va (P) la 1(3; —2;2).
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A c¢6 VICP la i=(2-52), (P) c6 VTIPT la
n= (1;1;—1). Ta co [ﬁ,ﬁ] = (l; —4; —3) .
Puodng thing nam trong (P) ddng thoi cit va vudng goc
v6i A s& di qua I vanhén [7i,ii] lam mot VTCP, do d6
x=3+t¢
c6 phuong trinh 1a < y =-2-4r.
z=2-3t

66 | Trong khong gian Oxyz, cho mitcau |Pat AB=a, AC =b,AD =¢ thi ABCD la t{ dién vudng

(S) cotam [ (1;2;3) va di qua diém dinh A, ndi tiép mat cdu (S) .
A(5;-2;-1). Xét cac diém B, C, D | Khi d6 ABCD la tir dién dat 6 géc A ciia hinh hop chir
thude (S) sao cho AB, AC, AD doi | hhattuongimgco ciccanh AB, AC, AD vudng gbc va
mot vudng gée v6i nhau. Thé tich cia dudng chéo AA' 1a dudng kinh cua cau.
khéi tir dién ABCD c6 gid trj 16n nhat | Tacé a” +b* +c* =4R”.
ban
g X6t V =V oy Svabe « V2 =a-a?bic?.
36
242, 2
Ma a’+b*+c* 23a’b’c’ - (%j >a’bh’c’
P 3
o[ 2B 236v2 o vs R3.M
3 27
2
V6i R=IA=43 . Vay V__ :%.

67 | Trong khong gian Oxyz, cho diém Goi A 1a duong thing can tim va B=AnOx
A(l; 2;3) va duong théng = B(b;O;O) va BA= (1 -b; 2;3) .
d:x_3:y_1:Z+7_Viétphuf(yng Do ADd, A qua A nén ELT‘;:O

2 1 -2
trinh duong thang di qua A, vudng = 2(1-b)+2-6=0 = b=-1.
goc voi d vacattruc Ox. T d6 A qua B(—I;O;O), c6 mot vécto chi phuong 1a
x=-1+2¢
BA = (2;2;3) nén c6 phuong trinh A:qy =2t
7=3¢
68 | Trong khong gian Oxyz, cho mdtcau | Mt ciu () 6 thm(-1;-1;-1) va ban kinh R =3.
(8):(x+1)" +(y+1)" +(z+1)" =9 va
7 7 Ta tinh dugc Al =5,AM =~ AI’ -R* =4.
diem A(2;3;-1). Xét cdc dl?m M Phuong trinh miat cau (S') tam A(2;3;-1), ban kinh
thudc (S ) sao cho duong thing AM
B (5) _ AM =4 1a:(x=2)" +(y=3)" +(z+1)" =16.
tiép xdc véi (S), M ludn thudc mit q
phing c6 phuong trinh nio? M 1udn thudc mat phang (P) = (S) N (S') c6 phuong
trinh: 3x+4y—-2=0.

69 | Trong khong gian Oxyz,chomitcau |Pat AB=a, AC=b, AD=c thi ABCD la tir dién
(S) c6 tim [ (—2;1; 2) va di qua diém | vuong dinh A, ndi tiép mit cau (S) .

A(l; _2;_1) . Xét c4c diém B, C, D Khi d6 ABCD 1a ttr dién dat & géc A cua hinh hop chir
nhat tuong g c6 cic canh AB, AC, AD vudng géc va
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thude ( S) saocho AB, AC, AD doi | duong chéo AA" la duong kinh cua cau. Ta c¢6
mot vudng géc voi nhau. Thé tich cua a’+b’+c” = 4R;' X
khoi tir dién ABCD c6 gia tri 1é6n nhat | xXét v =V pen :g“bc = V? :%azbzcz.
2,32, 2%
Ma a’+b*+c* 23a’b’c’ - [%] >a’bh’c’
P 3
i T VSR3.M
3 27
V6i R=IA=3\3.Vay V. =36.
70 | Trong khong gian Oxyz,choduong | Ta 1ldy M (6;7;3)0(d), ta tim dugc 2 diém
x=1+t -
thing )y =241 Goi A adwomg | N (1-5:2),N, (1:0:4) 0(8) déeho | 117 =N
gdny e & AM = AN,
z=3 .
2 . < , AM AN, <0 )
thang di qua A(1;2;3) va c6 vec tochi | Tacé {__1 vi viy duong phan gidc géc nhon cua
- . AM AN, >
phuong u =(0;-7;-1). Viét phuong o aNz ‘AO ‘ .
winh dudmg phén gidc cia g6c nhon ha} duong thang can Elm la duong thang di qua A va trung
taobdi d va A. diém H cua doan thing MN, .
Ta tinh H z;8;z s AH = é;6;l , chon véc to chi
22 22
x=1+5¢
phuong IE = (5;12;1) , ta duoc (AH) Ry =2+12¢
7=3+t
71 | Trong khong gian Oxyz, cho duong x=1+¢
x=1+3¢ Phuong trinh tham s6 dudng thang A:{y=1-2¢.
thang d :{y=1+4r.Goi A 1 dudng z=1+2¢
2=l Chon diém B(2;-1;3)0A, AB=3.
thang di qua diém A(l;l;l) va co
) Piém C 14.17.1 hodc C _4__7_1 Sm trén d tho
vecto chi phuong u :(l; —2;2). Viét rem 55" oac 5 5’ nam trén & thoa
phuong trinh dudng phan gidc clia go¢ | a0 AC = AB .
nhon tao boi d va A _ _ 4 7 -
Kiém tra duoc diém C (—g;—g;lj théa man BAC nhon.
A < (3.6 . A iz
Trung diém cua BC la [ g;—g;2 . Puong phan gidc
can tim 1 AI c6 vecto chi phuong
x=-1+2¢t
U= (2;1 I; —5) va c6 phuong trinh { y =-10+11¢
72=6-5t
72 | Trong khong gian Oxyz, cho mit cadu | Pat: AD=a, AB=b, AC =c.
S) c6 tam I(-1;0;2) va di qua diém NIEEE
(5) ( ‘q) Tacs: R=IA=~3. AM =32+ .y =4
A(0;1;1). Xét cdc diém B, C, D 2 2
thudc (S) saocho AB, AC, AD d6i
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mot vudng gbc véi nhau. Thé tich cua
khoi tir dién ABCD c6 gia tri 16n nhat

2+ 2+ 2
SR=p=trate 0; € =3

AD BDT Cosi: b* +a” +c* 23/b’a’c’
(b2 +a’ +c2)3
27
=V :éabcsé.S :g

=b'a’c’ < = abc<8

A(2;-2;4),B(—3;3;—1) va mat
phang (P):2x—y+2z-8=0.Xét
M la diém thay d6i thudc (P), gid tri

nho nhét cia 2MA* 4+ 3MB”* bing bao
nhiéu ?

73 | Trong khong gian Oxyz, cho mat Goi duong thang A 1a hinh chiéu vudng géc ctiad trén
phing (P):x+y+z—3=0 va duong (P)vél A:dm(P) thi ALA
” + - ’ —
thing d: 5 =21 =272 vig , ,, x=l
1 2 _:1 .| Phuong trinh tham s0 cta duong thang: d:{y=—1+2¢
phuong trinh hinh chi€u vudng géc cua
A 7=2—t
d trén (P)
Tacé: A(t;—1+21,2—-1)1(P)
=t+2—14+2-t+3=0=1r=1= A(L;1;1)
B(0;—1;2)€d . Goi d’ 1a duong thang di qua B va
vudng géc voi(P).
xX=t
Suy ra phuong trinh duong thang d’:{y =1+1¢
z=—2+t
. I 18 1S - K 9 A N / 4 7 _2
Goi B’ la hinh chiéu ciia B 1én (P)thi B E;g;? )
Puong thang A 1a duong thang di qua A,B’.
AB' = [%%%5] suy ra vecto chi phuong cia A la
u=(1;4;—5). Phuong tinh duong thing A Ia
x—1 y—-1 z-1
1 4 -5
74 | Trong khong gian Oxyz , cho hai diém

Goi I(x;y;z) théa 2IA+3IB=0
Ta tim duoc diém 1 (—LL1).

2 2 —  77\2 — . B\
Xét 2MA® +3MB :2(M1+1A) +3(M1+IB)
= 5MI* 4 2(2IA+31B) + 2IA* + 31B*

=5MI* +2IA® 4 3IB
Ta c6: [A=33,IB=23,d (I;(P))=3

Lai c6 MI 2d(1;(P)):3 nén

2MA? +3MB* >5.3° +2.(3J§)2 +3.(2J§)2 —135.
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75 | Trong khong gian Oxyz, cho diem Mit cdu c6 tam 1(3;2;5),R=6,IE =y/6 <R suyra E
E(2:1;3), mat phang nam trong mat cau.
(P):2x+2y-2z-3=0 vamitcau | Goi (C,,.,)=(P)n (S) suyra I' Ia hinh chiéu vuong
2 2 2 ”
(S) : (x—3) +(y _2) "'(Z _5) =36. | g6c cuia I trén mit phing (P) .
ST d‘m“% thang di qua E » hial Phuong trinh duong thang d qua I va vudng géc voi
trong (P) vacit (S) tai hai diém c6 =342
khoang céch nho nhit. Viét phuong < ..
trinh cta A (P) lad:qy=2+2¢t.Tacé:
7=5-t
I'=dn(P)=1' 2 1A L TE= —5(1;1;4).
9 9 9 9
Vi A 12 duong thing di qua E, ndm trong (P) va cit
(S ) tai hai diém c6 khoang cdch nho nhit nén A 1a
dudng thing di qua E, nam trong (P) va vudng goc voi
I'E suyra LTA =[%,ﬁ} =9(1;—1;0).
xX=2+t
Vay phuong trinh cua A:qy=1-¢,t0R.
z=3
76 | Trong khong gian voi hé toa d§ Oxyz, | Ta co:
cho ba diém A(l; 2;—1) , B(2; —1;3) , BA = (—1;—3;4) = ‘Z?Z‘ = \/2_6,55 = (—6;8;2) = ‘E&‘ =24
C(—4;7;5). Tim toa d¢ chan duong 3
ABC cua tam giac ABC
Suyra: DA =ﬁ — DC=-2DA = D(—E;E;lj.
DC BC 33
77 | Trong khong gian v6i hé toa d6 Oxyz, | Goi I la diém théa man IA+IB+2IC =0 (1).
cho tam gidc ABC vo6i A(1;0;0), Ta c6 (1 4O = DA+ 0B +20€ = (4:12:12
B(3;2;4), C(0;5:4). Tim toa do diém | =< (1) - - =(412:12) -
M thudc mit phing (Oxy) sao cho 1(1;33).
MA + MB +2MC| nhé nhét. Khi d6 ‘m +Ml§+2]\—/[6‘ :‘41747‘ =4MI .
Do M thudc miat phing (Oxy) nén dé
‘M—A +MB +2MC| nhé nhit hay MI nho nhit thi M 1a
hinh chiéu cua I (1;3;3) trén (Oxy) = M (1;3;0) .
78 | Trong khong gian v6i hé tryc toa do Tac6 AB=(-3;3;6) = mot véc to chi phuong ciia
Oxyz , cho hai diem . , -
\ X duong thang AB 1a u =(-1;1;2). Phuong trinh ciia
A(0;2; —4) ,B (—3;5; 2) . Tim toa do
diém M sao cho biéu thirc . x=-
MA? +2MB* dat gid tri nho nhat. duong thang AB la yy =2+t
Z2=—4+2t
Goi I 1a diém thoa man JA+2IB =0 = I (-2;4;0).
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2 2 — 77\ — =\’
MA® +2MB* = (MI +1A) +2(MI +1B)
= IA> +21B° +3MI” +2MI 1A +21B)
= JA* +2IB* +3MI*.
Do A, B, I cbdinhnén IA? +2IB* +3MI* nho nhat
khi MI® nho nhat hay M 1a hinh chiéu cia I trén
duong thang AB.
Vi M OAB nén M (-t;2+1;2t-4)
= IM =(2-1;t=2;2t - 4)
Tacé IM JAB=IMAB=0 = 2—t+1-2+4t-8=0
= t=2=M(-2;4,0).
79 | Trong khong gian Oxyz , cho hai diém Goi [ (a;b;c) 1a tim dudng tron ndi tiép tam gidc OAB.

A(22:1), B(—§;f;§j.\/iét
3733

phuong trinh dudng thang di qua tim
dudng tron noi tiép tam gidc OAB va
vudng géc v6i mit phing (OAB)

Ap dung bai todn trén cho AOAB , ta duoc
AB.IO+OBIA+OAIB=0 (*).
Tacé OA=3, OB=4, AB=5;
10 =(~a;-b;—c), 1A=(2-a;2-b;1-c),

IB =(_—8—a;i—b;§—cj.
3 3 3

—5a+4(2—a)+3(—

W | oo
|
Q
~—
1
(@)

Tur (*) tacé —5b+4(2—b)+3(§—bj:0 = b=1.

—5c+4(1—c)+3(§—cj=0

Do do6 1 (0;1;1) .Mait khac, ta cé: [54,@] = (4; -8; 8) .

Suy ra vec to chi phuwong ctia dudng thang can tim 12
u= (1; -2 2) .Vay dudng thing can tim ¢6 phuong trinh

_z-1
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Trong khong gian Oxyz, cho mat
phang (P) di qua diém M(1;2;3) va
cit cdc truc Ox, Oy, Oz 14n luot tai
cdc diém A, B, C (khdc 0). Viét
phuong trinh mat phang (P) sao cho
M 1la tryc tdm cua tam gidc ABC .

Goi A(a;0:0), B(0;6;0) va C(0;0;c) v6i abc 0.
Phuong trinh mit phang (P) di quabadiém A, B, C la

FeXiiog

a b ¢

Vi M (1;2;3)0(P) nén tacé: LI
a b c

biém M 1a tryc tam ctia AABC
~ {AM OBC {W.R‘:o
BM OAC  |BM.AC=0
Tacé: AM =(1-a;2;3), BC =(0;-b;c),
BM =(1;2-b;3), AC =(-a;0;c).

Chwong III. Phwong phap toa d¢ trong

68 “khonggian Oxyz_SyPhap 0939989966




Toan 12

GV. Lw Si Phap

Tu dé taa ¢ h¢ phuong trinh:

trinh dudng thing song song d,, cét d,

vad, .

b+3c=0 |P73C a=14
—a+3c=0 < ja=3c = <b=7
1.2 3_ 1,2 3_ _14
—+Z4+==1 —+—+==1 c=—
a b c 3¢ 3 ¢
—c
2
N = 2 .XxX Yy . 3z_
Phuong trinh mat phang (P) la —+=+—=1
& np g( ) 14 7 14
= x+2y+3z-14=0.
81 Trong khong gian véi hé toa d0 Oxyz J Iy (001) ) hi oh . (111)
. .|+ ;0; t =(L1;1).
cho diém A(3;2;—1) va duong thang qua Mo . covectoc 1,p ong u
-, +Goi H, K 1an luot 1a hinh chiéu ciia A 1én (P) va d.
X =
d:{y=t .Viét phuong trinh mit TZ}CO: d(A’(P)):AHSAK'
s =1+1 bang thac xay ra khi va chi khi H =K.
,, Do dé d(A,(P)) =AK.Khidé (P) di M,(0;0:1)
phang (P) chita d sao cho khoang . e ]
chtir A d& (P) 13 16n nhit nhan AK lam vecto phdp tuyén.
R A SE AT TR o + KOd nén K(t,6,1+1) vaAK = (1 =3t =23t +2). Ta
c6: AK i = AK.ii=0
o L(t=3)+1.(r=2)+1.(r+2)=0 = r=1.
..... Suy ra: E=(—2;—1;3).
/SK/,, Vay (P):=2(x=0)-1.(y=0)+3.(z=1)=0
i = 2x+y-3z+3=0.
P\
82 Trong khong gian Oxyz , cho ba dudng x=3+2u x==1+3v
, - - Tacdd :sy=—1+u,d,:qy=-"2v
thiang dl:x doyrloz 2, 1 _ ’ -
2 1 -2 72=2-2u z2=—4-v
d,: xHl_y _z+4 va | Goi d, 1a dudng thang can tim.
3 -2 -1
X+3_y-2 ¢ , Goi A=d, nd, = A(3+2u;~1+u;2-2u),
d,: ——==——=—=. Viét phuong
4 -1 B=d,nd,= B(=1+3v;=2v;=4-v).

AB =(=4+3v-2u;1-2v—u;=6-v+2u).

d, song song d, nén AB = ki, voi u, =(4;—1;6).

—4+3v—-2u =4k v=0
Xé=kﬁ3 e 1-2v-u=-k = qu=0 .
—6-v+2u =6k k=-1

DPuong thang d, diqua A(3; -1 2) va ¢ vtep la

i, = (4-1:6) nén d,: > = yi’l = 1:62.
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PHUONG PHAP TQA PO TRONG KHONG GIAN

---000---

§1. HE TOA PO TRONG KHONG GIAN

¢ Truc Oy goi la truc tung

A. KIEN THUC CAN NAM
1. H¢ toa do z4
Cho ba truc Ox,0y,0z vudng gbc voi nhau tung déi mot. Goi
;,;,I; la cac vecto don vi tuong ung trén cac truc Ox,0y,0z . HE I
g6m ba truc nhu vay dugc goi la hé truc toa do Pé-cdc vudng \*\M(x;y; 2)
g6c Oxyz trong khong gian hay don gidn dugc goi 1a hé toa do
+ biem O dugc goi 1a goc toa do i N
¢ Truc Ox goi la truc hoanh 7 0 y

¢ Truc Oz goi la tryc cao

¢ Cdc mit phing (Oxy) ,(Oyz),(Oxz) d6i mdt vudng gbe véi x
nhau duoc goi 1a cdc mét phang toa do.

Chii §: H :M :H =1, ij=ik=jk=0

2. Toa d9 ciia mot diém

M(x;y;z) - OM :x.;+y.}'+z.7< , (x : hoanh d¢; y: tung d9; z: cao d9)
Chu y:

¢ MO(Oxy) = z=0:M0(0yz) = x=0:M0(0zx) = y=0

* Piém thudc mat phflng toa do: M D(Oxy) = M(x;y;O), NO (Oyz) = N(O;y;z),
PO (Ozx) = P(x;O;y)

* MOOx = y=z=0,MUOOy « x=z=0,0MUOOz = x=y=0

* Diém trén truc toa dd : M 0Ox = M(x;O;O),N 0oy = N(O;y;O),
POOz= P(00:2)

3. Toa d§ cuia vecto

Zl = (x;y;z) = Zl = x.;+y.; +z.l; ,(x :hoanh d¢; y: tung d9; z: cao d9)
Chu y:

0=(0:0;0).i =(1;0;0), j =(0:1;0),k = (0;0:1)

4. Lién hé giira toa do diém va toa do vecto

Trong khong gian Oxyz, cho A(xA;yA;zA),B(xB;yB;zB),C(xc;yc;zc)

+ AB =(xB TXGY TV _ZA)

q , N —k —ky. z, -k
o M chia doan thing AB theo ti s6 k (k1) = MA =kMB. Khi dé: M(xAl ka ;yf*1 ky 5 ;ZA1 kZBJ

. . + + +
¢ M trung diém doan thang AB. Suy ra M(XA ZXB ;yA 2)’3 ;ZA ZZBJ

L x,+tx,+tx + + Z, vz, T2
oGlatrongtémcﬁatamglacABC.SuyraG(A 33 C;yA y; yC;A ; CJ
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4 4 4
¢ Cho AABC, goi I la tdm duong tron ndi tiép tam gidc ABC . Goi a, b, c¢ l1a dd dai cic canh. Khi d6
tacé alA+b.IB+c.IC =0
5. Cac phép toan trén vecto

. R L X, tx,+x.+x + + + 2tz vz 12
oGlatrongtamcuatudlenABCD.SuyraG(A B_~C D;yA Yp " Ve yD;A B_°C CJ

Trong khong gian Oxyz, cho hai vecto ;z= (al;az;a3),l; = (bl;bz;b3) . Ta co:
a =b,
¢ atb=(a tb:a,tba,+b) ¢ ka=(ka;:kaika,).kOR ¢ a=b « {a,=b,
a, =b,
6. Tich vo hwéng va ing dung
Trong khdng gian Oxyz, cho hai vecto a = (al;az;a3),b = (bl;bz;b3) . Ta co:
—_ — 4.2 —
* ab=ab +a,b, +ab, *a =af+a§+a32 . a‘:\/af+a§+a§

e alb < ab=0 < ab +ab +ab =0

IR 7 1A 17 — a9 _4 _ 49
* acung phuong v6i b, b#0 = a=kb < <a, =kb, = PR (b, b,, b, #20)
a, =kb I

+ Khoang cich giita hai diém: AB :‘E‘ :\/(xB —)cA)2 +(yB —yA)2 +(ZB -z, )2

-\ ab b +a,b, +ab S
¢ GOc gitra hai vecto: cos(a,b)= ﬁa.bﬁ = B e T e ’( )
a b‘ \/a12+a22+a32.\/b12+b22+b32

7. Tich c6 hwéng va irng dung

a. binh nghia: Trong khong gian Oxyz, cho hai vecto a= (al;az;a3),2 = (bl;bZ; b3) . Tich ¢6 hudng cua

hai vecto @ va b, ki hiéu I [5,13} hodc @ Ob, duoc xdc dinh béi:

aOb =(Zz Z3 ; Z3 Zl ; Zl Zz } = (a2b3 —ab,;a,b —aby;ab, —azbl)
, bi 10 b |by b,
Cha §: a0b = —(ZD&)
b. Tinh chat
N cach | o o 03| ={d| fsin(25)
clb
savab cung phuong « a0b=0 *a,b,c dong phiang E(Zl DI;):O
¢. Ung dung cia tich c6 huéng
+ Dién tich hinh binh hanh ABCD 1 S, , = ‘XE 0AD

+ Dién tich tam gidc ABC 1a S, = %‘TB 0AC

+ Thé tich khéi hop ABCD.A'B'C'D' 1a V, =‘(Z§ DXB).H‘

BCD.A'B'C'D'

¢ Thé tich khéi t dién ABCD 1a V

ABCD

:%‘(TB ch).ﬁ‘

71

Chwong III. Phwong phap toa d6 trong khong gian Oxyz _ SyPhap 0939989966



Toan 12 GV. Lw Si Phap

B. BAI TAP TRAC NGHIEM
Cau 1: Trong khong gian voi hé toa dd Oxyz , cho ba diém A(-1;-2;3),8(0:3;1),C(4;2;2). Tinh tich vo
hudng AB.AC.
A. AB.AC =-7. B. AB.AC =0. C. AB.AC =2. D. AB.AC =27.
Cau 2: Trong khong gian véi hé toa do Oxyz, cho ba diém A(l;—1;1),B(O;l;2),C(1;O;1). Tim toa do

trong tdm G cua tam gidc ABC.

A. G E;O;% . B. G 2;1;i . C.G l;z;i . D. G z;O;i .
33 33 333 33

Cau 3: Trong khong gian véi hé toa d§ Oxyz ,cho ba vecto Zz = (5;7;2),13 = (3; 0;4),; = (—6;1;—1) . Tim
toa do cua vecto n thoa man n = 521 + 627 + 42.

A.n=(-19:39:30).  B. n=(19:3930). C. n=(19-39:30).  D. n=(19:39;-30).
Cau 4: Trong khong gian voi hé toa dd Oxyz, cho hinh binh hanh OADB c¢6
OA =(-1;1;0),(1;1;0) = OB (O 1a gdc toa d9). Tim toa dd tam / ctia hinh binh hanh OADB.

A. 1(50;0). B. 1(1;0:1). C. 1(0;1;0). D. I1(1;1;0).
Cau 5: Trong khong gian véi hé toa d0 Oxyz, cho ba diém M(l; 0;0),N(0; 0;1),P(2;1;1). Tim toa do
truc tam H cua tam gidc MNP.

A. H(1;0:0). B. H(0:2;-1). C. H(-1;2:4). D. H(2-21).
Cau 6: Trong khdong gian v&i hé toa dd Oxyz, xét hinh 18p phuong ABCD.A'B'C'D' c6
A(1:2:-1),¢(3:4:-1) va 1(2:3;0) la tam ctia hinh lap phuong. Tim toa d tim K cita hinh vudng
A'B'C'D'.

A. K (2:3:1). B. K (2:3;-1). C. K(2:3:2). D. K (1:2:3).
Cau 7: Trong khong gian voi hé toa do Oxyz, cho ba vecto a= (—1;1;0),5 = (1;1;0),2 = (1;1;1). Ménh dé
nao dudi day sai ?

A. bOc. B. a Ob. C. |d =3 D. [a|=+2.
Cau 8: Trong khong gian vdi hé toa d0 Oxyz, cho ba diémA(l;O; —2),B(2;1;—1),C(1; —2;2). Tim toa do

trong tdm G cua tam gidc ABC.

A. G i;1;l . B. G f;—l;—g . G i;—1;—l . D. G(4;—1;—1).
3373 37 37 3 3737 3

Cau 9: Trong khong gian véi hé toa d0 Oxyz ,cho ba vecto a= (2; —5;3),13 = (0;2;—1),2 = (1;7;2). Tim

toa do cua vecto ¢ thoa min e = a—4b-2c.
A. e=(-27;0:3). B. e=(27:3). C. e=(0;-27:3). D. ¢=(0:27;3).

Cau 10: Trong khong gian voi hé toa d0 Oxyz, cho ba vecto a= (—1;1;0),13 = (1;1;0),2 = (1;1;1). Ménh
dé nao duéi day ding ?
2 coa+b+e=0. D. ac=1.
J6
Cau 11: Trong khong gian v6i hé toa dd Oxyz, cho bon diém A(I;O;O),B(O;I;O),C(O;O;l),D(l;l;l).
Ménh dé nao dudi day sai ? »

A. ABUOCD. B. Bon diém A, B,C,D tao thanh mot tir dién.

A. a,b cung phuong.  B. cos (Z;,E) =
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C. Tam gidc ABD 1a tam gidc déu. D. Tam gidc BCD]la tam giac vudng.
Céu 12: Trong khéng gian véi hé toa d Oxyz . cho ba diém A(2;1;-1),B(4;1:-3),C(3:7;0). Tim toa do
diém A’ dbi xtng ciia A qua trung diém M cta canh BC.

A. A'(257). B. A’ (5:7;2). C. A'(57:-2). D. A'(5-2:7).
Cau 13: Trong khong gian véi hé toa do Oxyz, cho bon diém A(l;O;O),B(O;I;O),C(O;O;l),D(l;l;l).
Goi M, N lan luot 12 trung diém cua AB va CD. Tim toa do trung diém I cia MN.

A. T l;l;l . B. I l;l;l . C. I l;l;l . D. I z;2;z .

4 44 222 333 333

Cau 14: Trong khong gian véi hé toa do Oxyz ., cho ba diém A(1;1;0),8(0;0:1),C(2:1;1). Tim toa do
tryc tim H ctia tam gidc ABC.

A. H(1:1;0). B. H(0:3:1). C. H(2:1;-1). D. H(-1;2:3).
Cau 15: Trong khong gian véi hé toa d0 Oxyz, cho ba diém A(2;1;1),B(1;—1;0),C(1;O;2). Tinh d0 dai
duong chéo ctia hinh hop nhan OA,OB,OC lam ba canh.

A 2. B. 3. C. 5. D.s.
Cau 16: Trong khong gian vdi hé toa d0 Oxyz ,cho ba vecto Zz = (2; —5;3),27 = (0;2;—1),2 = (1; 7;2). Tim

toa do cua vecto d théa man 2 = 421 —%l; + 32.

A. &z(n;l;s—s} B. Ez[l;n;s—sj. C. d =(151;55). D. éz(n;—l;ss].
373 373 3
Cau 17: Trong khong gian v6i h¢ toa d§ Oxyz ,cho ba vecto Zz = (5; 7;2),13 = (3;0;4),2 = (—6;1; —1) . Tim
toa do cua vecto n? thoa man m = 321 —213 + E
Aom=(-322-3).  B.m=(322-3). C. m=(-3223). D. m=(3-22:3).
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§2. MAT PHANG

A. KIEN THUC CAN NAM
1. Vecto phép tuyén ciia mit phing
a. Dinh nghia:
* Vecto n# 0 duoc goi 1a vecto phdp tuyén ciia mit phiang (o) néu gid cia né vudng géc véi (o), viét tat
1a: 7 0(at)
+ Néu hai vecto a = (al;az;a3),l; = (bl;bz;b3 ) khong cung phuong va gid cua ching song song voi mot
mp (a) (hodc nam trén (o)) thi n=albl mot vecto phap tuyén cuamp(d).
b. Chu y:
* Néu n 1a vecto phdp tuyén ctia mot mat phang thi kn,k # 0 ciing 1a vecto phéap tuyén ctia mit phang d6
+ Mit phang (ABC) c6 vecto phip tuyén n=ABOAC
2. Phuwrong trinh tong quat ciia mit phing ‘ ‘
a. Dinh nghia: Phuong trinh ¢6 dang Ax+ By +Cz+D =0, trong d6 A,B,C,D khong dong thoi bang 0
duoc goi 1a phuong trinh tong quat ctia mit phing hay con goi 1a phwong trinh mét phang.
b. Nhin xét: " )
¢ Nau médt phang (a) c6 phuong trinh tong quét 1a Ax + By + Cz + D =0 thi né c6 mdt vecto phép tuyén
;z = (A; B;C )
 Phuong trinh mit phing di qua diém M 0 (xo; Vo3 2, ) nhan vecto n= (A; B;C )khéc 01am vecto phéap
tuyén c6 phuong trinh: A(x —x0)+B(y —y0)+C(z—ZO) =0

¢. Cac truomg hop riéng ciia phwong trinh tong quat

Céc hé so Phuong trinh mit phang (a) Dic diém ciia mit phang ()
D=0 Ax+By+Cz=0 (a)diquagéctoad@O
A=0 By+Cz+D =0 (a) // Ox hoac (a) O Ox
B=0 Ax+Cz+D =0 (a) // Oy hoac (a) O Oy
Cc=0 Ax+By+D =0 (a) // Oz hodc (a) 0 Oz
A=B=0 Cz+D=0 (a) // (Oxy) hoac (a) = (Oxy)
A=C=0 By+D =0 (a) // (Oxz) hoac (o) = (Oxz)
B=C=0 Ax+D =0 (a) /1 (Oyz) hoac (a) = (Oyz)

Chu y:
+ Mit phang (Oxy) c¢6 phuong trinh: z =0 va c6 vecto phéap tuyén k= (0; O;l)
+ Mit phéng (Oxz) c¢6 phuong trinh: y =0 va c6 vecto phap tuyén ; = (0; 1;0)

+ Mit phéng (Oyz) c¢6 phuong trinh: x =0 va c6 vecto phap tuyén i= (l; 0;0)
3. Phwong trinh mit phing theo doan chin . i
Mait phang (a) khong di qua goc O, cat truc Ox,0Oy,Oz lan luot tai cdc diem

A(a;0;0),B(0:5:0),C(0:0;¢) (v6i a,b,c #0) thi ¢6 phuong trinh: §+%+§ =1

Phuong trinh nay goi 1a phuong trinh theo doan chin cta mit phing (a)
4. Vi tri twong ddi giira hai mit phing
Trong khong gian Oxyz, hai mat phang (0(1) va (0( 2) c6 phuong trinh:

((J(l):Alx+Bly+Clz+Dl =0; (02)2A2x+Bzy+C2z+D2 =0. Khi dé (0‘1) : ¢6 vecto phép tuyén
n

nT = (AI;BI;CI)Vé di qua diém M, (xo,yo,zo) ; (0(2) ¢6 vecto phap tuyén la: n, = (AZ;BZ;CZ)
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o (a,)cht (a,) = A :B:C,#A,:B,:C, +(a,)0(a,) = n On, = AA+BB,+CC,=0
Luu y:

n =kn, n =kn, - =

. {”l =)=, . {”l " S(a)/a) e #kn, = (@)n(@,)=d
M, 0O(a,) - MOD(EXQ)

5. Khoang cach tir mjt diém dén m{t mit phang i

Trong khong gian Oxyz, cho mat phang (a) c6 phuong trinh Ax + By +Cz+D =0 va diem

M, (x,:3,:%, ) - Khoang cdch tir diém M, dén mit phang (a), ki higu d(M,.(a0)) , duoc tinh boi cong

‘Ax +By, +Cz, +D‘

VA +B +C°
6. Goc giira hai mit phang (a) va (B):

cos ( n,n, ) =
B. CAC DANG TOAN
1. Lap phuong trlnh mit phing: Phuong phap
Céch 1: (Xéac dinh yeu t6: vecto phép tyén va dlem nhu bang dudi day)
Buoc 1. Tu gia thiét, x4c dinh cdc vecto va cac yeu t6 khdc (néu can)
Budc 2. Xdc dinh toa do vecto phép tyén va toa d6 mot diém cta mit phang
Budc 3. Két luan
Ciéch 2: (Xédc dinh hé s6)
Budc 1. Goi PT mp d4 cho c6 dang: Ax+By+Cz+D =0,(2)
Budc 2. Tur gia thiét, xdc dinh 4 hé s6 A, B, C, D (kiém tra diéu kién, néu c6)
Budc 3. Két luan

thuc: (MO,(O())

n.n
172 RN p A N
—, Vi n,,n, 1a vecto phdp tyén cua (a) va (f).

n,

n

1l

Dang Tinh chit ciia mp(a) (gia thiét cho) Pi qua diém VTPT

1 | mp(a)qua3diémA, B, C A, B, C n,=| AB,AC |

2 mp(a) la mat phfmg trung truc doan AB M 1a trung diém AB ﬁ; = AB

3 mp(a) qua M va song song (B): Ax+By+Cz+D =0 M 1177:@
mp(a) qua M va vudng géc dudng thang (d) M ;Ta = Z

) mp(0) qua M va vudng géc duong thing AB M ﬁ; = AB
mp(0) qua A, B va song song (d) A hodc B ﬁ; = [XE,&;}
mp(0) qua A, B va song song CD A hodc B : = [ZE,@E]

> mp(Q) chtra (d) va song song (d’) Léy M O (d) ﬁ; = [:,1;;}
mp(Q) chtra (d) va song song AB Léy M U (d) E = [Z,E}
mp(Q) qua 2 diém M, N va vudng géc mp(P) M hoac N ﬁ; = [W,ﬁ;]

¢ mp(a) chira (d) va vudng géc mp(3) Lay M O (d) ﬁ; = [ﬁ;,ﬁ;]

7 mp(a) qua diém M va vudng géc 2 mp (B), (v) M ﬁ; = [nay,ﬁa

8 mp(a) qua diém M va ssong 2 dt (d), (d) M ﬁ; = [:1;;]
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9 mp(a) qua diém M, vudng géc mp(B) va ssong dt (d) M ;l; = [ﬁ;,;l;]
M hoac — o —
7 Y . , . = MN
10 | mp(a) chua (d) va di qua M(d) Liy N 0(d) n, [ ,Md]
2. Tim H 1a hinh chiéu ciia M trén mp(a): Phuong phép
Céch 1. H 1a hinh chiéu ctia M trénmp(a): Ax+ By +Cz+D =0
HO(@) Ax, +By, +Cz, +D =0 .
Tacé: { — — e x -x  y -y z —z = toadodiémH.
MH ,n cung phuong H_—M - H -M__"H M

A B C

Ciach 2. Viét phuong trinh duong thing (d) qua M va vudng géc mp(a) = Toa d6 H 1a nghiém ctia hé
phuong trinh gdm phuong trinh cia (d) va (a)

3. Tim diém M’ d6i xing v6i M qua mp(a): Phuong phap

Tim hinh chiéu H ctia M trén mp(0) = H la trung diém cia MM' = Toa d6 diém M’

4. Xet Vl tri twong ddi gitra hai mat phing: Phuong phép

Véi n, n, n, 1a vecto phap tuyén ciia hai mit phang (a, ) va (o, )

0 2 0 2
o n #kn,=(@)n(@,)=d o ., =0=(a,)0(a,)

5. Khoang cach tir mjt diém dén mét mit phing
Cho mit phing (a) c6 phuong trinh Ax + By +Cz+D =0 va diém M, (xo;yo;zo) . Khoang céch tir diém
M, d&n mit phing (), ki hiéu d (M,.(a)) . duoc tinh boi cong thirc:
|Ax, + By, +Cz, +D|
\/A2 +B2+C?
Nhdn xét: Néu H 1a hinh chiéu vudng géc cua diém M trén mat phang (G) thi d (M ,(a )) =
Chi y: i 7 q )
+ Khoang céch gitra hai mat phang song song l1a khoang cich tur mgt diém tuy y trén mat phang nay dén
mét phing kia: Cho (a)/ /(). d((@).(B)) =d(M.(a)). M O(B) hay d((a).(B))=d(M.®)).M DO(a)
¢ Khoang cdch gitta mt duong thang song song véi mot miat phang 1a khoang cach tir mot diém tiy ¥

trén duong thang dén mat phang.
6. Goc giira hai mit phing

d(M,.(@)) =

Cho hai mit phang (a): Ax + By +Cz+D =0,(B):A'x+B'y+C'z+D'=O, goi n,ng lan luot 1a hai

vecto phép tuyén ctia hai mit phang.

Goi ¢ 12 géc giira hai mit hi ()(B)t p ) ’Tuzﬁ ‘AA+BB'+CC‘
01¢ la gbc gitra hai mat phang (o ) va ,taco: cosP =—-—
n,|.|ng \/A2+BZ+C2 \/A'2 B2+(C7
C. BAI TAP TRAC NGHIEM

Cau 1: Trong khong gian véi h¢ toa d0 Oxyz, cho ba diém A(l;—l;Z),B(—l; 0;3),C(O;2;1). Tinh dién
tich S cua tam gidc ABC.

As=22 B s=205 c.s=22 b.s=
2 5 2 2
Cau 2: Trong khong gian véi hé toa dd Oxyz . Viét phuong trinh mit phang () di qua diém M (1; —2;3)
va song song véi mat phang (B):2x-3y+z+5=0.
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A. x+3y-z-7=0. B. 2x-3y+z-11=0. C.x-3y+z+11=0. D.2x-3y+z-9=0.
Cau 3: Trong khong gian véi hé toa d0 Oxyz, cho mit phing (P):3x+4y+2z+4=0 va diém
A(1;-2;3). Tim khoang céch d tir diém A dén (P).

A.d=i. B d=L C.d=@. D.d=

J29 BENT 5

Cau 4: Trong khong gian véi hé toa d0 Oxyz, cho mit phang (O()di qua D(2;6; —3) va song song

o
HE
=]

mp (Ozx) . Phuong trinh nao dudi day la phuong trinh ctia mét phing (a)?

A. x-2=0. B. y-6=0. C. z+3=0. D. y=0.
Cau 5: Trong khong gian véi hé toa dd Oxyz, cho mit phang (a)di qua A(3;—1; —S)déng thoi vudng
géc véi hai mit phing (B):3x-2y+2z+7=0 va (y):5x-4y+3z+1=0. Phuong trinh nao dudi day la
phuong trinh ctia mat phang (a )

A. 2x+y—-2z-15=0. B.2x+2y-z-15=0. C. x+2y-2z-15=0. D. x+2y-z-15=0.
Cau 6: Trong khong gian voi hé toa d0 Oxyz. Goi (a@)la mat phéng cit ba truc toa do tai ba diém
M (8;0;0), N (0;-2;0), P(0;0;4). Viét phuong trinh cta (a).

A2+ Xy Zop B. x-4y+2z-8=0. c. X+ X +2o D. x-4y+2z=0.
8 2 4 4 -1 2
Cau 7: Trong khong gian véi hé toa d0 Oxyz, cho mit cau (S):(x—l)2 +(y+3)2 +(z—2)2 =49 .
Phuong trinh nao dudi ddy 1a phuong trinh mat phang tiép xic véi (S)?
A. 6x+2y+37-55=0. B. 6x+2y+3z+5=0.
C.2x+3y+6z-5=0. D. x+y+z-55=0.

Cau 8: Trong khong gian v6i hé toa do Oxyz, cho hai mit phang (0() :3x=5y+mz—-3=0 va
(B) :2x+ny—3z+1=0 (m,n 1a tham s6 thyc). Tim tat ca gid tri ctia m va n dé hai mat phang di cho song

song voi nhau.

A. n=-10,m =-9. B. n:—g,m:—g. C. m:—l,n é
3 2 3 2 3
Céu 9: Trong khong gian véi h¢ toa dd Oxyz, cho ba diém A(12:3),B(0:1:1),C(1:0;0) . Tinh

AC OBC.
A. ACOBC =(-1:3-2). B. ACOBC =(-1;3;2).
C. ACDOBC =(1;-32). D. ACOBC =(-1;-3;2).

Cau 10: Trong khong gian voi hé toa dd Oxyz, cho dudng thing A c¢6 phuong trinh:
x=10 _y-2 _z+2

. Xét mat phéng (P):10x+2y+mz+11=0 (m la tham s6 thuc). Tim tat ca céc gia

5 1
tri cia m dé (P) song song v6i dudng thang A.
A. m=-2. B. m=52. C. m=2. D. m=-52.

Cau 11: Trong khéng gian véi hé toa do Oxyz. Viét phuong trinh miat phang (a) di qua hai diém
A(3;1; —1),B(2;—1;4) va vudng goc voi mat phfmg (B):2x—y+3z-1=0.

A, x—y—-z+5=0. B. x-13y-5z+5=0. C.5x-13y-z+5=0. D. x+13y+5z-5=0.
Cau 12: Trong khong gian vdi hé toa do Oxyz, cho hai diém A(O;l;l) va B(l;2;3). Viét phuong trinh

mat phang (P) di qua A va vudng géc voi dudng thang AB.
A, x+y+2z-6=0. B. x+3y+4z-7=0. C. x+y+2z-3=0. D. x+3y+4z-26=0.
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Cau 13: Trong khdéng gian v6i hé toa d0 Oxyz.Cho ba mit phiang (a):x+y+2z+1=0,
(B):x+y—z+2=0va (y):x—y+5=0.Ménh dé nao dudi day sai ?

A (@)1 1(y). B. (@) D). C. (@) 0(B. D. (B)T).
Cau 14: Trong khong gian véi hé toa dd Oxyz, cho diém A(l;2;1),B(4;5;—2) va mat phéng

(O() :3x—4y+5z+6=0. Dudng théng AB cét mat phéng (O() tai M. Tinh ti $b %

Al 2 .t b1

2
Ciau 15: Trong khong gian v6i hé toa dd Oxyz, cho mit phang (0() :x+2y-z-2=0. Tim toa d6 diém

O' dbi xtng cua gdc toa do O qua mit phing (O().

A. O %;i;—g . B. 0'(2;4;—2). C.0O %;i;g . D. O —g;i;g .
33 3 333 333

Cau 16: Trong khong gian véi hé toa do Oxyz. Lap phuong trinh tiép dién ciia mat cau (S):
x>+ y?+72 —6x—2y+4z+5=0tai diém M(4;3;0).

A, x+y+2z-10=0. B.2x+y+2z-10=0. C. x+2y+z-10=0. D. x+2y+2z-10=0.
Cau 17: Trong khong gian véi hé toa dd Oxyz, cho hai diém A(2;3;7),B(4;l;3) Viét phuong trinh mat

phang trung tryc ciia doan thang AB.
A x-y-2z-9=0. B. x-y-2z+9=0. C.2x-y-z+9=0. D. x-2y-z-9=0.

Cau 18: Trong khong gian v&i hé toa dd Oxyz, cho mit phang (O() chta tryc Ox va diém A(4;—1;2).
Phuong trinh nao dudi ddy 12 phuong trinh ctia mat phang (a) ?

A. y+2z7=0. B. 2y+z=0. C.2x+z=0. D. 2x+y=0.
Cau 19: Trong khong gian v6i hé toa d6 Oxyz, cho miat phing (0() di qua hai diém
D(l;O;l),E(S;Z;?))VEl vudng gbéc voi mat phéng (y) :2x—y+z-7=0. Phuong trinh nao dudi day la
phuong trinh ctia mét phang (a) ?

A. x—-2z+1=0. B. x-2y+1=0. C.y-2z+1=0. D. z-2x-1=0.
Cau 20: Trong khong gian véi h¢ toa do Oxyz, cho hai diém A(O; 1;—1),B(2;—1;3). Viét phuong trinh

mit phang trung tryc cta doan thang AB.
A. 2x+y+2z-3=0. B.x-y-2z-3=0. C.x-y+2z-3=0. D. x-4y+2z+3=0.

Cau 21: Trong khong gian voi hé toa d0 Oxyz, cho mat phfmg (O() chtra truc Oz va diém C(3; —4;7).
Phuong trinh nao dudi ddy 1a phuong trinh ciia mit phing (a) ?

A. 4x+3y=0. B. 3x+4y=0. C. x+y=0. D. 4x+3z=0.
Cau 22: Trong khong gian véi hé toa dd Oxyz, cho ba diem A(0;2;1),B(3;0;1),C(1;0;0). Phuong trinh
nao dudi day 1a phuong trinh ciia mit phang (ABC)?

A. 2x=3y—-4z+2=0. B. 2x+3y—-4z-2=0. C.2x-3y—-4z+1=0. D.4x+6y—-8z+2=0.
Cau 23: Trong khong gian v6i  hé toa  do Oxyz, cho bén  diém
A(1,0:1),B(-1:1:2),C(=1:1;0), D (2;-1;-2) . Ménh d& nao dusi day sai ?

A. BCUBD =(-4;-6,0). B. S, =13.
CVien = % D. Phuong trinh mit phang (BCD):4x+6y+z-2=0.
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Cau 24: Trong khong gian voi hé toa dd Oxyz, cho miat phing (O() di qua ba diém
M (1;0;0) ,N (0; —2;0) ,P(O; 0; —3) . Phuong trinh nao duéi ddy 1a phuong trinh ctia mit phang (a) ?

A. x-3y-2z-6=0. B.6x+3y-z-6=0. C.6x-3y-2z-6=0. D. x-y-z-6=0.
Cau 25: Trong khong gian v6i hé toa dd Oxyz, cho bon diém A(1;0;0), B(0;1;0),C(0;0;1), D(=2;1;-1).

Mg¢nh dé nao dudi ddy sai ?
A. Phuong trinh mét phang (BCD): x—-2y—-2z+2=0. B. d(A,(BCD))=1.

C. BAOBD =(1;-2;-2). D. A,B,C,D 1abén dinh ctia mot ¢ dién.
Ciau 26: Trong khong gian véi hé toa dd Oxyz, cho diém M (1;4;2)V21 mit phang (0() tx+y+z-1=0.
Tim toa d6 diém M’ d6i xtng ctia M qua mit phing (a )

A. M (3,0:2). B. M'(-3,0;-2). C. M'(-3:-2;0). D. M'(0;-2:3).

Cau 27: Trong khong gian voi hé toa 3 Oxyz, cho mit phang (O() di qua diém H(2;1;1) Vi cit cdc truc
toa do tai cdc diém A,B,C sao cho H 13 truc tAm cla tam gidc ABC. Phuong trinh nao dudi day la
phuong trinh ctia mit phang (a) ?

A. x+y+2z+6=0. B. x+2y+z-6=0. C.2x+y+z-6=0. D. 2x+y+z-12=0.
Cau 28: Trong khong gian véi hé toa d0 Oxyz, cho hai mat phang 1a 2x—my+3z-6+m=0 va
(m+3)x=2y+(5m+1)2=10=0 (n la tham s thyc). Tim tht ca gi tri ctia m dé hai mat phing da cho

cét nhau.
A. m#-1. B. m=1. C. m#1. D. m=-1.

Cau 29: Trong khong gian v&i hé toa dd Oxyz, cho mit phang (O()di qua cdc hinh chiéu cua diém
B (2;3;4) trén céc truc toa d9. Phuong trinh nao duéi ddy 1a phwong trinh ctia mét phang (a) ?

A, 3x+2y+z-12=0. B. x+y+z-12=0.
C. 6x+4y+3z-12=0. D.3x+4y+6z-12=0.

Cau 30: Trong khong gian véi hé toa dd Oxyz, cho bon diém A(5;1;3),B(1;6;2),C(5;0;4),D(4;0;6).
Goi mit phang (C() di qua canh AB va song song véi canh CD. Phuong trinh nao dudi day l1a phuong
trinh cia mat phang (a) ?

A. 10x+9y+5z-74=0. B. 10x+9y+5z-4=0.

C. 5x+3y+2z-7=0. D. 10x-9y+5z+74=0.

Cau 31: Trong khong gian v6i hé toa do Oxyz, cho hai miat phang (O() 2x+my+2mz—-9=0va
(B) :6x—y—z-10=0(m la tham sb thyc). Tim tit ca gi4 trj ctia m dé hai mat phang da cho vudng géc

vOi nhau.
A. m=-2. B. m=-4. C.m=2. D. m=4.

Cau 32: Trong khong gian v6i hé toa d6 Oxyz. Cho hai mit phang (0’):x+y+z -3=0 va
(,[3’) :x—y+z—1=0. Viét phuwong trinh mit phang (y) vudng géc voi (a) va (,[3’) sao cho khodng cich
tir O dén mp(y) bang 2.

A. (y):x—zi3\/5:0. B. (y):x+zi\/5=0.
C. (v):y-z£2=0. D. (y):x-z+242 =0.
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Cau 33: Trong khong gian v6i hé toa d0 Oxyz. Tim trén truc Oz diém M céch déu diém A(2;3;4) va
mat phang (O():2x+3y+z—17 =0.

A. M (0;0;3). B. M (0;0;4). C. M (0;0;5). D. M (0;0;6).
Cau 34: Trong khong gian véi hé toa d0 Oxyz, cho hai diém A(O; 2;—1),B(2; 0;1).Tim toa do diém M
trong mit phiang (Oyz) sao cho MA® + MB® dat gia tri bé nhét.

A M (0:2:1). B. M(0:1:2). C. M(110). D. M(0:1;0).
Cau 35: Trong khong gian v6i hé toa dd Oxyz, cho hai mit phang (0() 2x+my+3z-5=0 va
(B) :nx—8y—6z+2=0 (m, n la tham sb thyc). Tim tat ca gid tri clia m va n dé hai mat phang da cho

song song v&i nhau.

1 1 1

A.m=Z,n=—. B. m=—4,n=4. C.m=—,n=- D. m=4,n=-4.

f—

Cau 36: Trong khong gian vdi hé toa d0 Oxyz, cho ba diém A( ;1;1),B(4;1;0) va C(—1;4;—1).Me§t

phing (a)nao dudi diy chira dudng thing AB ma khoang cach tir diém C dén () bang J14.
A. (@):x-2y+3z-3=0. B. (@):x-2y+3z-2=0.
C.(@):x-2y+3z-5=0. D. (a):x-2y+3z=0.

Cau 37: Trong khong gian véi hé toa d0 Oxyz. Cho hai mit phang (O():x+2y+2z+11=0vél
(B):x+2y +2x+2 =0. Tinh khoang céch d giita hai mit phang song song (O()vél ([3)
A d((@).B)=17. B. d((0).(B)) = 4. C. d(().@)=10.  D.d((@).@)=3.

x=-1+2¢
Cau 38: Trong khong gian voi hé toa d0 Oxyz, cho hai duong thing d:{y=1+3t ,rOR va
xX=2+t

x=2+¢

d':{y=-2+5/ ¢ OR . Viét phuong trinh mit phing (a) chira d’ va song song vdi d.
/

7=-2t
A. 5x—11y—-7z+32=0. B. 11x+5y+7z-32=0.
C.11x-7y-5z-23=0. D.1lx-5y-7z-32=0.

Cau 39: Trong khong gian voi hé toa @ Oxyz, cho mit phang (O() di qua diém G (1;2;3) Vi cit cdc truc
toa do tai cac diem A,B,C sao cho G la trong tim cua tam gidc ABC. Phuong trinh nao dudi day la
phuong trinh ctia mat phang (a) ?
A XYt B. 42421 C
6 9 3 9 6 3
Cau 40: Trong khong gian v6i hé toa d0 Oxyz, cho hai diém A (1; —2;4) ,B (3; 6;2) Viét phuong trinh mat

phang trung truc ciia doan thang AB.
A. x+4y-z-7=0. B. 4x+y-z-7=0. C.x+y—-4z+7=0. D. x+4y-z+7=0.

+Z +

=1. D.

[
NJFS

X
"3

Cau 41: Trong khong gian véi hé toa do Oxyz. Lap phuong trinh mit phang (0() song song vOi mat
phing (B):x+y+2z+1=0 va tiép xtc voi mit cdu (5): x” +y* +2’ —2x +4y -6z +8 = 0.

A. (O():x+y+2z—22=0. B. (O():x+y+2z—1=0.
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C. (a):x+y+2z-11=0. D. (a):x+y+2z-2=0.
Céu 42: Trong khong gian v6i hé toa do Oxyz, cho ba diém A(1;1;:2), B(-2:1:-1),C(2:-2;-1) . Tim toa
d6 hinh chiéu cta gdc O trén mp(ABC).

o122 3) 5o(2o223) cof223)  pof22o3)
34 17 34 17’ 34 34 4’774 34 17" 34

Ciau 43: Trong khong gian voi hé toa dd Oxyz, cho mit phang (P): x—2y+3=0. Tim vecto phap tuyén
clia mat phang (P).

A. n=(1;-2;0). B. n=(1;-2;3). C. n=(1;2;0). D. n=(1;2;3).
Cau 44: Trong khong gian véi hé toa dd Oxyz, cho mit phang (0( ) chtra truc Oy va diém B(1;4; —3).
Phuong trinh nao dudi ddy 12 phuong trinh clia mat phing (a) ?

A. x+3z=0. B. 3y+z=0. C.3x+z=0. D. 3x-y=0.
Cau 45: Trong khong gian vdi hé toa do Oxyz, cho bon diém A(5;1;3),B(1;6;2),C(5; 0;4),D(4; 0;6).
Ménh dé nao dudi day sai ?

A. ACUAD =(-2;-1;-1). B. Phuong trinh (ACD):2x +y+z—-14=0.

C. ABOCD =(10;6:5). D. Phuong trinh (BCD): 6x +5y+3z-42 =0.
Cau 46: Trong khong gian v6i hé toa dd Oxyz, cho hai miat phang 1a 2x-my+3z-6+m=0 va
(m + 3)x —2y+ (Sm + l)z —10=0 (m 1a tham s thyc). Tim tit ca gi tri ctia m dé hai mat phang da cho

trung nhau.
A. m=2. B. m#1. C.m#2. D. m=1.

Cau 47: Trong khong gian véi hé toa d0 Oxyz, cho bon diém A(4;1;4),B(3;3;1),C(1;5;5)V51 D (1; 1;1) .
Tim toa d6 hinh chiéu cua D trén mp(ABC).

A. D ﬂ;E;2 . B. D/ 811333 C. D i;l;i . D. D’ E;ﬁ;ﬂ .
25 5 25 25725725 25525 25 5 °25

X =1
Cau 48: Trong khong gian voi hé toa dd Oxyz, cho duong thang d:{y=8+4r vi mit phang
7=3+2t
(O() :x+y+z-7=0. Lap phuong trinh mit phang (B) di qua d va vudng géc vai mp(a).
A. (B):x+2y-3z-1=0. B. (B):2x+y+3z+1=0.
C. (B):x+2y-3z+1=0. D. (B):2x+y=3z+1=0.
Cau 49: Trong khong gian véi hé toa d6 Oxyz. Tim trén truc Oy diém M cich déu hai mat phang:
(O():x+y—z+1=0 va (B):x—y+z—5=0.
A. M (0;-4;0). B. M (0;-5;0). C. M (0;-6;0). D. M (0;-3;0).
Cau 50: Trong khong gian v6i hé toa d0 Oxyz. Tim toa do hinh chiéu vudng géc cia diém
M, (1;—1;2)trén mat phéng (O() 2x—y+2z+12=0.

A w2210, 20 . [ 22,10,20
9’97 9/ 9’979 )
C. M, —§;E;—§. D. M| gl;—%.
9’9’ 9 9°9" 9

81

Chwong II1. Phwong phap toa d¢ trong khong gian Oxyz _ SyPhap 0939989966



Toan 12 GV. Lw Si Phap

Cau 51: Trong khong gian véi hé toa d0 Oxyz, cho hai mat phang 1a 2x—my+3z-6+m=0 va
(m+3)x=2y+(5m+1)2=10=0 (n la tham s thyc). Tim tit ca gi tri ctia m dé hai mat phing da cho
vudng géc voi nhau.
A.m=—£. B.m=—i. C.m=i. D.m=£.
19 19

Céu 52: Trong khong gian voi hé toa do Oxyz. cho hai mat phing (a):2x+y-5z+14=0va
(B) : X +my—2mz+5=0 (m 1a tham s6 thyuc). Tim tat ca gid tri cia m dé hai mat phang d cho vudng géc
v&i nhau.

A.m=—£. B.m=£. C.m=—£. D.m=£.
11 11

Cau 53: Trong khong gian véi hé toa d0 Oxyz, cho hai mit phang (O():2x+ny+21+3=0 va
(B) cmx+2y—4z+7=0 (m,n la tham s6 thuc). Tim tat ca gia tri cua m va n dé hai mat phfmg da cho

song song v&i nhau.
A. m=4;n=-1. B. m=—4;n=-1. C.m=—4,n=1. D. m=4;n=1.

Cau 54: Trong khong gian véi hé toa do Oxyz, cho mat phing (a) di qua diém M (O; 0;—1) va song

song voi gid cua hai vecto a= (1; —2;3) va b= (3;0;5) . Viét phuong trinh mit phang ().

A. 5x-2y-3z+21=0. B. -5x+2y+3z+3=0.
C.10x-4y-6z+21=0. D. 5x-2y-3z-21=0.
x=-1+2¢
Cau 55: Trong khong gian véi hé toa d0 Oxyz, cho hai duodng thing d:{y=1+3r ,tOR va
x=2+t
x=2+t

d':{y=-2+5/ ¢ OR. Viét huong trinh mat phang () chta d va song song vdi d’.

7=-2¢
A. 7x-11y-5z-30=0. B. 11x-5y-7z+30=0.
C.1lx+5y+7z+30=0. D. 11x-7y-5z+20=0.

Cau 56: Trong khong gian véi hé toa do Oxyz, cho mit phing (O() di qua diém A(2;5; —7) va song song
véi gia cua hai vecto a= (1; —2;3),1; = (3;0;5) . Phuong trinh ndo dudi ddy 1a phuong trinh ctia mét phing
(a)?

A. 5x-2y-3z-11=0. B. 5x+2y+3z+21=0.

C. 5x-2y-3z+11=0. D. 5x-2y-3z-21=0.
Cau 57: Trong khéng gian vé6i hé toa dd Oxyz, cho mit phang (0() di qua diém E(O;Z;O) va song song
v6i mit phang (B) :2x+3y—4z-2=0. Phuong trinh nao duéi ddy la phuong trinh ctia mit phang (a) ?

A. 2x+3y-4z-12=0. B. 2x+3y-4z-21=0.
C.2x+3y-4z-6=0. D. 2x+3y-4z+22=0.

Cau 58: Trong khong gian véi hé toa do Oxyz, cho mit phang (a):4x+y—2=0.Vecto nio trong céc
vecto sau ddy c6 gid vudng géc voi mat phang (a).

A. ;z=(—l;4;0)- B. ;1:(1;4;0). C. ;z=(—8;—2;0). D. ;12(4;1;1).
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Cau 59: Trong khong gian v6i hé toa d6 Oxyz. Viét phuong trinh mat phang qua ba diém
A(0:2:1),B(3:0:1),¢(1:0;0).

A. 2x+3y+4z-2=0. B.2x+3y-4z+2=0. C.2x-3y-4z+1=0. D.2x+3y-4z-2=0.
Cau 60: Trong khong gian véi hé toa d6 Oxyz, goi A, B,C lan luot 1 hinh chiéu vudng goc cia diém
M (8; —2;4) 1én céc truc Ox, Oy, Oz. Viét phuong trinh mit phang (ABC).

A. x—4y+27-8=0. B. x+4y-2z-8=0. C. x+4y+2z-8=0. D.2x—-y+2z-8=0.

Cau 61: Trong khong gian voi hé toa dd Oxyz, cho miat phing (O() di qua ba diém
B(Z;—l;3),C(4;0;1),D(—10;5;3). Phuong trinh nao dudi day la phuong trinh ctia mat phéng (a)?

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

Cau 62: Trong khong gian véi hé toa dd Oxyz, cho mit phang (O() di qua OF va vudng goc voi mat
phang (B) :2x+3y—-4z-2=0, voi E(O;Z;O) . Phuong trinh nao dudi ddy 14 phuong trinh ciia mit phing
(a)?

A. 2x+y+z=0. B. 2x+z=0. C.2y+z=0. D. 2x+y=0.

Cau 63: Trong khong gian v6i hé toa do Oxyz, cho diém A(O; —2;1) va mit phing
(a):7x—y+2z-1=0. Tinh khoang cach d tir A dén mat phang (a).

A. d(A,(a))zﬁ. B. d(A,(a)):%. C. d(A,(a)):ﬁ. D. d(A,(a))=g.
Cau 64: Trong khong gian v6i hé toa dd  Oxyz, <cho bén  diém
A(1;-2;0),B(0;-1;1),C(2:1,-1),D(3;1;4). Hoi ¢6 tit c4 bao nhiéu mat phang cich déu bon diém d6 ?
A. 7 mit phang. B. 1 mit phing. C. 4 mat phang. D. V6 s6 mit phing.

Cau 65: Trong khong gian vadi hé toa do Oxyz, cho diém M (1;4;2)V21 mat phfmg (O() ix+ty+z-1=0.
Tim toa d6 diém H 12 hinh chiéu vudng géc ctia diém M trén mit phang (0( )

A. H(-1:2;0). B. H(1:2;0). C. H(2:-1,0). D. H(21;0).
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§3. PUONG THANG

A. KIEN THU'C CAN NAM
I. Phwong trinh tham sf'), va phuong trinh chinh tic ciia dwong thing
1. Phuong trinh tham so
Cho dudng thing A di qua diém M, 0 (xo; yo;zo) va nhén vecto a = (al;az;%) # 0 lam vecto chi phuong.
x=x,tat
A c6 phuong trinh tham s6 1a: <y = y, ta,t , trong d6 ¢ la tham s0.
2=z, tag
2. Phwong trinh chinh tic
Cho duong théng A di qua diém M 0 (xo; yo;zo) va nhan vecto a = (al;az;a3 ) voi a,a,a, # 0 lam vecto chi

phuong. A c6 phuong trinh chinh the Ia; — "0 =2 "0 =27 %

al a2 aS
Luu y:
x=t x=0 X =
Phuong trinh cic truc toadg: Ox:<y=0 ; Oy::y=t ;0 Oz:9y=0
z=0 z2=0 z=t

Diéu kién dé xdc dinh vecto chi phuong ctia dudng thang:
@ Dung dinh nghia: uz0 vaco gid song song hodc trung voi (d) < u 1a VTCP cuia ()
@ Néu (d) vudng géc gid a,b (khong ciing phwong) thi i = a Ob 1a mot VTCP cua (d)
I Vi tri twong doi giira hai dwong thing
Cho hai duong théng dva d'lan Iuot di qua hai diém M, (xo;yo;zo) , M/ (xf);y(/);zé ) va ¢ vecto chi

0

p - -/ -~ A1 ea
phuong lan luot a:(algaz;a3), a =(a1’;aé;ag).Dét n=ala ,tacé céc diéu kién sau:

Ldrra o 1m0 2. d=q o 170
M, 0d' M, 0d'
, n#0 o
3.dcatd' = 4_ . 4.dvéd'chéonhau@n.M0Mé¢0
nMM, =0

5.d0d' = ad =0
Céch khac:
xX=x,tat x=x'+*a't'
Vi tri tuong dbi giira 2 dudng thing : (d): y=y, ta,t va (d’): y=y', ta',t'
z=z,tay z=z'+a'yt'
x, +at=x'+at
Xét h¢ phuong trinh: <y +at=y' +at’ (¥)
7, *tat=z"+at
¢ Néu hé (*) ¢6 nghiém duy nhét thi d cét &’ tai mot diém
¢ Néu hé (*) c6 vo s nghiém thi d trung voi &
¢ Neéu hé (*( vd nghiém thi d va d’ khong c6 diém chung
Khi dé:
* Néu hai vecto chi phuong cua d va d’ cung phuong trinh d//d’
* Néu hai vecto chi phuong cua d va & khong cing phuong trinh d va &’ chéo nhau.
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III. Vi tri twong ddi giira dwdong thing va mit phing
Cho dudng thing d di qua diém M, (xo;yo;zo) va ¢ vecto chi phuong la a = (al;az;%) , mit phang
(O() c6 phuong trinh: Ax +By+Cz+D =0. Goi n= (A;B;C) 1a vecto phép tuyén cﬁa(a) . Ta cé céc

diéu kién:

1.d//(a) - an=0 2. d0(a) - an=0
M, D(cx) M, D(cx)
3.d cit (a) = an#0 4.d0(a) = n=ka, véimoi k 1a s6 thyc
Cach khac
x=x, tat

Cho duodng thang (d): y=y, ta, va mp(a’):Ax+By+Cz+D =0
7=z, Tast
Lap phuong trinh A(x, +a,t)+B(y, +a,t) +C(z, +ast) + D=0 (*), (1a an)
¢ (*) vOo nghiém < d// (a)
¢ (*)c6 dung 1 nghiém =1, = dn (a) = M(xo tat;y, tat;z, +a3to)
¢ (*) v s6 nghiém < d 0 (a)

IV. Tinh khoang cach ) .
1. Khodng cach tir m¢t diém dén mot duwong thang

Cho dudng thing A di qua diém M, (xo;yo;z0 ) , €0 vecto chi phuong a= (al;az;a3 ) va diém M

M, 0
Khi d6: d(M,.0) =t————

a
Cich khac: Tinh khoang céch tir diém M dén duong thang A, ta thyc hién céc budc sau:

Budc 1. Viét phuong trinh mit phang (O() chtta M va vudng géc voi A

Budc 2. Tim giao diém H ciia A va (O()

Bude 3. Khodng cdch tir M dén A chinh la khodng céch giita hai diém M va H: d(M.A) = MH

2. Khoing cach giita dwong thing va mit phiang song song

Pé tinh khoang cdch gitra duong thang A song song v6i mot mit phang (0( ) , ta thuc hién céc budc:

Budc 1. Liy mot diém M, (xo;yo;z0 ) tuy y trén A
Budc 2. Khodng céch gitta A va () chinh 1a khoang cdch tir diém M, dén (a): d(A.(@)) =d (M,.())
_ ‘Axo +By, +Cz, +D‘

JA* +B +C
3. Khoang cach giira hai dwong thang chéo nhau
Cho hai dudng thang chéo nhau A va A’/

va d(M,,(a))

* A qua diém A va c6 vecto chi phuong a
+ A’ qua diém B va c6 vecto chi phuong b

(03) 48

Khi d6: d(A,A') =B
a0t

Cich khac: Dé tich khoang cdch giita hai dudng thang chéo nhau A va A, ta thuc hién céc budc:

Budc 1. Viét phuong trinh mit phang (0() chtra duong thang A va song song véi A/
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Budc 2. Ly mét diém M(/) (xo;yo;zo) thy y trén A’

Budc 3. Khoang cdch gitta A va A' chinh I khoang cdch tir diém M) dén (a):d(.0') =

B. CAC DANG TOAN

1. Lap phuwong trinh dwong thﬁng
Phuong phdp: (Xéc dinh yéu to: vecto chi phuong va diém thudc dudng thang, nhu bang dudi diy)

Budc 1. Tur gia thiét, xdc dinh cdc vecto va cdc yéu t6 khéc lién quan (néu can)
Budc 2. Xdc dinh toa d6 vecto chi phuong va toa d6 mot diém cua duong thang

Budc 3. Thay vao phuong trinh tham sd hay phuong trinh chinh tic

(M. (@)

Céc dang
Dang | Tinh chit ciia dwong thing d (gia thiét cho) Pi qua diém VTCP
1 Duong thang d di qua A, B A B u, = AB
2 Puodng thang d qua A va song song dt A A LZ = LTA
3 Puong thang d qua A va vudng géc mp(at) A LE = nj
4 Puodng thang d qua A va vudng géc 2 dt di, d» A 1;; = :Z,Z]
Puong thing d qua A va ssong mp(a), mp(p) — _[
S N . ’ . . A I/ld - nasnﬁ
(hay ssong mp nay va chtra trong mp con lai) .
. . Léy -
6 Puong thang d 1a giao tuyén ctia mp(a), mp(p) 10 (a) m (,3) u; =\ n,,ng
- DPuong thang d qua A, vudng géc dudng thang A n =l
A va ssong (hay chira trong) mp(Q) ¢ ]
3 Duc‘)’ng,théng d qua A, vudng goc duong thang A 1;; = [Z,ﬁ;] (V6i mp(a)
dy va cat duong thang d» 1a mp qua A va db)
Pudng thing d qua A, vudng goc va cit dud AvaB —
9 e ngA ang d qua A, vudng goéc va ca ng (Tim B 1a h/chiéu . = AB
ang cta A lén A)
7 ) ) A" va B (lan
10 Puong thang d 1a hinh chiéu cta dudng thang Iuot 12 h/chiéu A
Alén (a) Cﬁa’A, B 1én (0);
lay A, BLIA)
11 | Puong thang d qua A va cat 2 dudng thang di, A U, =[[”dl ,AM],[”(;Z,ANH
d> (Liy M Od,,NOd,)
2. Tim H 14 hinh chiéu ciia M trén duong thang (d)
HUO()

Céch 1. H 12 hinh chiéu caa M trén dudng thing (d) < {

Giai hé phuong trinh, tim toa d6 diém H.
Céch 2. Viét phuong trinh mp(at) qua M va vudng géc véi (d) = Toa dd H 1a nghiém cta hé phuong trinh
gém phuong trinh cua (d) va ().
3. Tim toa dd diém M’ 1a doi xirng v6i M qua dwong thing d:
Tim hinh chiéu H ctia M trén (d) = H 12 trung diém cia MM' = toa do diém M’
4. Vi tri twong doi giira hai duong thing: Phuong phap ( xem ndi dung II)
5. Vi tri twong ddi gitra dwong thing va mit phang: Phuong phép ( xem ndi dung III)
6. Tinh khoang cach: Phuong phdp ( xem ndi dung IV)

Chwong II1. Phwong phap toa d¢ trong
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C. BAI TAP TRAC NGHIEM
Céu 1: Trong khong gian véi hé toa do Oxyz. cho hai diém A(1;2;3),B(-1:2;-3)va dudng thing

x=1+¢
A:{y=2+¢ . Tim trén duong thang A diém M sao cho ‘m +MB dat gid tri nho nhat.
z=-1+¢
A, M(-12:-1). B. M(1:2:-1). C. M(1:2:1). D. M(2:1:1).
x=2+t
Céu 2: Trong khong gian vi hé toa @6 Oxyz. cho diém A(1;0;0)va duong thang A:{y=1+2¢,r0OR.
7=t
Tim toa d6 diém A’ d6i xting cta A qua duong thang A.
A. A'(2:0:1). B. A’ (-1:0:2). C. A'(2:0:-1). D. A'(2:1;0).

Cau 3: Trong khong gian v6i hé toa d0 Oxyz. Tinh khoang cach tur diém M (1;—1;1) dén duong théng

xX=2+t

A:<y=3r ,tOR.

z=1+¢

A.d(M,A):@. B.d(M,A)=6—*/ﬁ. C.d(M,A):@. D.d(M,A)zz—m.
11 11 11 11

xX=t
Cau 4: Trong khong gian véi hé toa d0 Oxyz, cho duong thiang d:{y=8+4r vi mit phing
7=3+2t

(O() :x+y+z-7=0. Viét phuong trinh d’ 1a hinh chiéu vudng géc clia d trén mp(O() .

x=-8+4t x=-2+4t x=4-4t x=-3+4¢
A.d :{y=15-5¢. B.d :qy=5-5t . C.d {y=1+t . D.d :{y=5+t
z=t z=-t 7=3-t¢ =1+t
x=-1+2¢
Cau 5: Trong khong gian véi hé toa d6 Oxyz, cho duong thang A:{y=1+3¢ ,tOR va
xX=2+t

(@):11x-5y—-7z-32=0. Tim khoang cich d gitta A va ().

A. d =+/195. B. g =219 c.a="%2_ D.d:@.
5 J195 100

Cau 6: Trong khong gian vi hé toa d6 Oxyz . Cho duong thiang A: x =y =z Tim toa do diém M'1a d6i
xung cua M(1;2; —1) qua dudng thang A.

A M l;—2;z . B. M' l;2;é . C. M g;—l;i . D. M'(l;—2;7).
3733 333 333

Cau 7: Trong khong gian véi hé toa dd Oxyz . Viét phuong trinh duong thang A nim trong mit phing

x=1-¢ x=2-¢
(a):y+2z=0vacit hai duong thing d,:{y =1 tOR vad,:{y=4+2/ ¢ OR.
z=4t z=4
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x=-8+7t x=1+7¢t
A, A:iy=8-8 ,t0R. B. A:qy=-8+¢,t0R.
z=—4+4¢ z=4t
c.opXr8-y-8_z+d p.aXl-y-2
7 -8 4 7 -8 4

Ciu 8: Trong khong gian véi hé toa @6 Oxyz, cho d 1a dudng thang di qua diém A(l; 2;3) va vudng gbc
v6i mit phang (@):4x+3y-7z+1=0 . Phuong trinh ndo dudi ddy la phuong trinh tham s6 ciiad.

x=-1+4¢ x=1+3¢ x=-1+8¢ x=1+4¢
A <y==2+3¢t,t0R. B.{y=2-4t,tUR. C.qy==-2+6r ,t0UR. D.qy=2+3,tUR.
z=-3-Tt z=3-Tt z=-3-14¢ z=3-7Tt

Cau 9: Trong khong gian véi hé toa d Oxyz, cho mit phang (0() :2x+y+z-1=0 va dudong thang

-1 +2 . N -2 5 N = - A N 5 \ 2 .
d: XT =% = Z—l Goi M la giao diém cua dva(a) , hdy viét phuong trinh cta dudng thang A di qua

M vudng géc v6i d va nam trong (0() .

= - = + = -
X ?4t =04y X ?4t X ?4t
A.A:y:E+&JDR.B.A:y:H%tJDR.C.A:y:E—&JDR D.A:y:5+&JDR.
7 2= 7 7
7=—— == z=——+t
2 2 2
x=1+2¢
Cau 10: Trong khong gian v6i hé toa dd Oxyz, cho duong thangd :{y=2+4¢,tJR va mit phang
7=3+¢
(G) :x—y+2z+5=0. Khing dinh nao duéi diy diing ?
A. d cat mit phing (a ) B. d song song v&i mit phang (G )
C. d vudng géc véi mat phang (a). D. dnam trong mit phang (Ol).

Cau 11: Trong khong gian véi hé toa dd Oxyz, cho mit phiang (@):2x+ y+3z+1=0 va duong thing d
x=-3+¢
¢6 phuong trinh tham sb: { y =2—2¢,# R . Ménh dé nao dudi day ding ?
z=1
A. d/l(a). B. d O(a). C. d cét (a). D. d O(a).
x=5+t

Cau 12: Trong khong gian véi hé toa dd Oxyz . Tim a dé hai duong thing d : y=at ,t0OR va

z2=2-t
x=1+2¢
d :{y=a+4¢ ¢/ OR song song.
z=2-2¢
A. a=4. B. a=1. C.a=3. D.a=2.
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Cau 13: Trong khong gian véi hé toa d0 Oxyz, cho to dién ABCD véi
A(0:0;2),B(3:0;5),C(1:1:0),D(4:1;2). Tim toa d6 hinh chiéu H ctia D trén mp (ABC).

H ﬁ;2;ﬂ . B. H E;ﬁ;2 . C.H ﬁ;ﬂ;2 . D. H 2;ﬁ;ﬂ .
11 11 11 11 11 11 11 11 11 11 11 11

Cau 14: Trong khong gian voéi hé toa dd Oxyz, cho mit phang (P):x—y-z-1=0 va dudng thang
x+l_y-1_2z-2

. Viét phuong trinh duong thang A qua A(l;l; —2), vudng géc voi d va song song

2 1
véi (P).
Aoty 2 B A Xyl _z*2
2 5 -3 2 5 -3
- - + - - +
C.A:x 1:y 1:2 2. D.A:x 1:y 1:Z 2.
-3 2 5 2 5 -3

Cau 15: Trong khong gian véi hé toa d0 Oxyz, cho to dién ABCD véi
A(0:0:2),8(3;0:5).C(1:1:0),D(4:1;2). Viét phuong trinh tham s clia duong cao tit dién ABCD ha tir
D.

x=4+t x=4-3t x=4-t x=4-3¢
A.y=1-t,tOR. B. <y=1+9¢,t0R. C.qy=1+¢,t0OR. D. <y=1+4+9¢,t0R.
7=2+t =243t 7=2+t 7=2-3t
x=-3+2¢
Cau 16: Trong khong gian voi hé toa dd Oxyz . Tim khoang cich d gitta duong thing A:{y=-1+3¢ va
z=—1+2¢

mat phang (a):2x—2y+z+3=0.

A-d(A,(a)):% - d(A(a ))_i. C.d(A,(O()):% D. d(A(a ))_i

Cau 17: Trong khdéng gian véi hé toa dd Oxyz, cho diém A(1;2;1) va duong thang
A:x+2:y—1 z+1

T 2
5\/_

. Tim khoang céch d tir diém A dén duong thang A.

3f 2f

A. d(AD)= B. d(AA)= C.d(An)= D. d(A.A)= 5*/_

Cau 18: Trong khong gian véi hé toa d0 Oxyz, cho mit phing (O() :3x—2y-z+5=0va dubng thang

A;xz_l :yI7 =273 Tinh khodng céch d giita A va ().
d(A,(a))z@. B. d(A(a))—i. C. d(A(u))—i. D. d(A(a))—i

Cau 19: Trong khong gian voi hé toa d0 Oxyz. Tinh khoang céach tir diém N (2;3;1) dén duong théng
A x+2 =y—1 _ z+1.
1 2 -2

A)_i

A.d(N, C.d(N.a)= 10[
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x=1+2¢
Cau 20: Trong khéng gian v6i hé toa dd Oxyz, cho hai duong thing d :qy=2+3t,t0R va
x=3+4t
x=3+4¢
d,:1y=5+6t",t' OR . Ménh dé nao dudi day ding ?
7=7+8
A. d, Ud,. B. d //d,. C.d =d,. D. d,va d, chéo nhau.

A A . re 1A A \ 2 x=1_y+1_z . 2
Cau 21: Trong khong gian v6i h¢ toa d§ Oxyz, cho duong thang d :T =T va mat phang
(O():x+2y+z—1 =0. Tim toa d6 giao diém M cta d va (O().

A M Z;—l;—% . B. M z;—l;—Z . C. M —l;z;z . D. M g;—l;2 .
3 3 3 3 3 3 333 3 33
x=4+2¢
Cau 22: Trong khong gian véi hé toa dd Oxyz, cho phuong trinh tham sb ciia A:{y=3-3¢ t0OR.
z=1+2¢
Khing dinh nao duéi ddy ding ?
. , + + +
A. Puomg thing A o6 phuong trinh chinh the 1a 2% =2 33 = Zz L
B. Puong thing A qua diém M (4;3; 1) va ¢6 mot vecto chi phuong a= (—2;3; —2).
C. Puong thing A qua diém M (4;3;1) va c6 mot vecto phép tuyén n= (2; -3; 2).
x=1+2¢
D. Puong thang A qua diém M (4;3;1) va song song véi duong thang A’ :{y=-3/ ¢/ OR.
7=3+2¢

Cau 23: Trong khdéng gian véi hé toa do Oxyz. Tinh khoang cich d giita hai duong thang

x=-1 x=1
d:qy=-1,t0R;d":<y=1,fOR.
7=t 7=t
A. d=2V2. B. d =+/2. C.d=2. D. d=4.

x-1_y+1_z-5

Cau 24: Trong khong gian voi hé toa do Oxyz, cho hai dudng thing d: 2 3 I va

d,_x—l _y+t2 _z+l
3 2 2
A. dva d'1a hai dudng thang tring nhau.

. Khang dinh nao dudi ddy ding ?

B. dva d'1a hai dudng thing chéo nhau.
C. dva d'1a hai dudng thang cat nhau.
D. dva d’1a hai duong thang song song v4i nhau.

Ciau 25: Trong khong gian véi hé toa dd Oxyz, cho duong thang A: % = yT—l = % Xic dinh toa d6 diém

M trén truc hoanh sao cho khoang cach tir M dén A bang OM.
A. M(-1;0;0) hodc M (2:0;0). B. M(1;0:0) hodc M(-2:0;0).
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C. M (=1:0;0) hogc M (4:0;0). D. M(=2;0;0) hogc M (2:0:0).

-2 _y+1_z-1

Cau 26: Trong khong gian véi hé toa do Oxyz, cho dudng thang A: x3 > . Vecto nao

trong cdc vecto dudi diy cé gia song song véi duong thang A.

Ao u=(2-11). B. u=(6:-4:2). C.ou=(-21-1). D. u=(-231).
Cau 27: Trong khong gian v6i hé toa dd Oxyz. Cho dudng thing A:x =y =z Tim toa d6 diém M'la
d6i xtng cia M (1;2;3) qua duong thang A.

A. M'(l;2;3). B. M'(%;l;%). C. M'(3;2;1). D. M'(3;1;2).

Cau 28: Trong khong gian véi hé toa 46 Oxyz, cho diém C(3;2;1) v mit phang (a):2x-5y+4=0.
Viét phuong trinh dudng thing A di qua C va vudng géc véi mit phang (a).

x=3+2¢ x=3+2¢ x=3 x=3-2¢
A A:sy=2 A0R. B Ay =2-5¢,t0OR. C. A:sy=2-=-5¢,t0R. D. A:{y=2+5¢,tOR.
z=1-5¢ z=1 z=1+2¢ z=1
x=1+2¢

Cau 29: Trong khong gian v6i hé toa dd Oxyz . Tinh khoang cich d giita hai duong thang A:{y=-1-1

z=1
v A,_x—2=y+2:z—3
T -1 1 1
A. d(A,A’) =£. B. d(A,A’)=£. C. d(A,A’) =£. D. d(A,A’)=&.
2 2 6 2

Cau 30: Trong khong gian v6i hé toa d0 Oxyz, cho hai dudng thing
dlz—x_lz
1
A.d .d,

:Z—_3,d2 X2l 272 epdne dinh nao dudi day ding ?
3 2 4 6

rung nhau. B. d ,d, chéo nhau. C. d,.d, song song. D.d.d, cat nhau.

N =<

—+

” . — +
Cau 31: Trong khong gian voi hé toa d Oxyz, cho diem A(1;0;2) va duong thang d :le = % =z
Viét phuong trinh dudng thing A di qua A, vudng géc va cit d.
A.A:X__I:z:x__z. B.A:X_I:l:x_z‘ C.A:x__lzl:x__z. D.A:X_I:l X_2‘
2 2 1 1 || 1 -3 1 1 1

x=3+¢

Cau 32: Trong khong gian voi hé toa d6 Oxyz, cho hai duong thang A:qy=t va

Z=t

A, : al ;2 = yT—l =§ . Xdc dinh toa do diém M thudc A, sao cho khoang cich tr M dén A, béng 1.
A. M(4;1;1) hoac M(4;7;7). B. M(4;1;1) hodc M(7;4;4).
C. M(l;4;1) hoac M(4;7;4). D. M(1;1;4) hoac M(4;4;7).
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x=1+1t
Cau 33: Trong khong gian vé6i hé toa 4o Oxyz, cho diém M (1;2;4)V21 duong thang A:{y=2+7 . Tim
z=1+2¢
diém H thudc duong thang A sao cho doan thang MH nho nhat.
A H(2:3:3). B. H(3:2:3). C. H(3:3:2). D. H(3:33).

x=3
Cau 34: Trong khong gian v6i hé toa dd Oxyz, cho dudng thing A:4y=7 ,rOR. Vecto nao trong cic
z=5-t
vecto dudi ddy c6 gid song song voi dudng thang A.
Ao u=(0:2;1). B. u=(21;3). C. u=(1;0;-1). D. u=(0:0;-2).
Cau 35: Trong khéng gian véi hé toa d6 Oxyz. Tinh khoing cdch d giita hai dudng thang
- + - + - +
A:x 1:y 3:1 4v21A’:x 2:y 1:z 1.
2 1 -2 -4 -2 4

A. d(A,A/) =g. B. d(A,A/)zg. C. d(A,A/)zg. D. d(A,A’)z@.

Cau 36: Trong khong gian vé6i hé toa d0 Oxyz , cho dudng thang A di qua diém M (2; 0; —1) va c6 vecto

chi phuong a= (4; —6; 2). Phuong trinh nao dudi ddy 1a phuong trinh tham s6 ctaA.

x=-2+4t x=2+2t x=-2+2t x=—4+2t
A.<y=-6t ,tUOR. B.<y=-3t ,t0OR. C.qyy=-3t ,tOR. D.qy=-6-3¢t,tUR.
z=1+2t z=-1+1t =1+t =2+t
x=1+2¢t
Cau 37: Trong khong gian v6i hé toa d6 Oxyz, cho dudng thingd:{y=2+4r,r0OR va mit
=3+t

phing (a) :4x+8y+2z-7=0. Khang dinh nao dudi ddy ding ?

A. d cat mit phing (O( ) B. dnim trong mit phang (O( )
C. d song song vGi mit phing (0(). D. d vudng géc v6i mit phang (0().
-1_y-2_z-3

Cau 38: Trong khong gian véi hé toa do Oxyz, cho dudng thing d: x2 . Phuong trinh

nao dudi day ciing 1a phuong trinh ciia d?

x=3+4¢ x=1+¢ x =2t x=3+4¢
A.<y=1-2¢,t0R. B. sy=2-¢,tOR. C.{y=1-¢,t0OR. D. <y=1+2¢,:t0R.
7=4+2¢ z=3+¢ z=2+¢ 7=4-2¢

Céu 39: Trong khong gian vi hé toa do Oxyz., cho hai diém A(1;-2;3),B(3:0;0). Viét phuong trinh
duong thang A di qua hai diém A va B.

x=1+2¢ 3 x=3+2¢ | 5 3
+ - + -
A Ady==2-2(¢0R B. A ==2=2% c.ady=2r OR D AT -—=2"2=22"2
2 3 2 2 3
7=3+3¢ 7=3t
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xX=2+t
Ciu 40: Trong khong gian vé6i hé toa dd Oxyz, cho diém A(I;O;O) va duong thang A:{y=1+2¢,:0R.

=t
Tim toa d6 diém H 1a hinh chiéu vudng géc clia diém A trén dudng thang A.
A. H 2;0;—1 . B. H é;0;l . C. H(3;O;—1). D. H(3;O;1).
2 2 22

Cau 41: Trong khong gian véi hé toa dd Oxyz, cho ba diém M (0;1;2), N (1;0;1) va P(2;1;-2). Viét
phuong trinh dudng thing d qua M va song song voi duong thang NP.

NP P A S S S PR S LI St S R P ant S AR S W P L P a
-1 1 3 1 1 -3 1 1 3 1 1 -3
x=1+at
Cau 42: Trong khong gian voi hé toa do Oxyz. Tim a dé hai dudng thang d:{y =1 ,tOR cat
z=-1+2t
x=1-1
d :qy=2+2¢{,/0OR
z=3-¢
A.a=1. B. a=0. C.a=2. D. a=3.
Cau 43: Trong khong gian véi hé toa d0 Oxyz, cho hai duong thang d:xT—lzyTﬂ :il va
x=3-1t
d :{y=2t ,t0OR.Tim giao diém M néu c6 ctia dva d’.
z=-1+¢
A. M(-L1;0). B. M (-1;0:3). C. M (3;0:-1). D. M(0;-1;3).
Cau 44: Trong khong gian vé6i hé toa dd Oxyz, cho hai dudng thang d va d, lan lugt c6 phuong trinh 12
X =t
d:yy=-1-4t va d, :£=yT_l=x-;2. Viét phuong trinh chinh tic cua duong thing d di qua
7z=6+6t

M(l;—l;Z) , vudng goéc voi d, va d,.

x+1l_y-1_z+2 x+l_y-1_z+2

A.d . B. d .
14 17 9 9 17 14

C.d:x—1:y+lzz—2' D.d:x—1=y+lzz—2‘
14 17 9 9 14 17

Cau 45: Trong khong gian véi hé toa d§0 Oxyz, cho diémD(—2;1;2) . Viét phuong trinh dudng théng A

di qua D va song song vdi truc Oz.

x=-2 x=2 x=-2+t x=-2
A A:qy=1+¢t0OR. B. A:qy=1 tOR. C.A:{y=1 ,A0R. Do A:cy=1 ,tOR.
z=2+t z=2+t¢ z=2+t¢ z=2+t¢
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§4. MAT CAU

A. KIEN THUC CAN NAM
1. Phuwong trinh chinh tic

Trong khong gian Oxyz, mit cau (S) c6 tim | (a;b;c) ban kinh R c6 phuong trinh

fa:(x=a) +(y=b) +(z=c) =R* (1)

Djc biét phuong trinh mat cdu tim 0(0;0;0) ban kinhR: x* +y* +2* = R’

2. Phwong trinh tong quat

Trong khong gian Oxyz, phuong trinh x> +y” +z° =2ax —2by-2cz+d =0 (2) v6i @’ +b* +c* —=d >0

1a phuong trinh mit cau tim / (a;b;c) ban kinh r =va’> +b’ +c*> —-d
3. Vi tri twong ddi ciia mit phing va mit ciu
Trong khong gian Oxyz, cho (x —a)2 + (y —b)2 + (z —c)2 = R* va mit phang (@): Ax+By+Cz+D =0
Goi d=d (I,(a)) 12 khoang céch tir tdm [/ dén mp(a). Ta cé:

¢ d>R=(S) va (@) khong c6 diém chung

+ d =R = (a)tiép xic (S) tai H (H: tiép diém, (a): mit phang tiép di¢n)

¢ d =R =(a)cit (S) theo mot duong tron 16n (C) ¢6 tim H 12 hinh chiéu ctia I 1én mp(a) va ban

kinh r =vR* -d*

4. Cac dang toan thwong gip khi viét phwong trinh mit ciu

L . R Tdml(a;b;c)
Luu y: Viét phuong trinh mat cau (S):

bdn kinh R

4.1. Lap phwong trinh mit cau:
Phuong phdp lap phuong trinh mat cau:
Cidch 1: (Xéc dinh yéu t6: TAm va ban kinh, nhu bang duéi day)
Budc 1. Tu gia thiét, xdc dinh cdc vecto va céc yéu td khdc lién quan (néu can)
Budc 2. Xéc dinh toa d tAm va ban kinh ctia mit cau
Budc 3. Viét duge phuong trinh mat cau (S).

Dang Tinh chit ciia mit ciu (gi thiét cho) Tam Ban kinh
1 Mait cau (S) tdm I di qua M 1 R=MI
2 | Mit cau (S) duong kinh AB I 1atrung diém AB | R= A—ZB =JA=IB
3 | Mit clu (S) tam 7 tiép xtc mp(0r) I R=d(I.(a))
4 Mit cau (S) tAm I va tiép xiic duong thang A I R=d (I,A)

Cach 2 : (Xac dinh hé s0)
Budc 1. Goi mit cau (S) c6 phuong trinh: x* + y? +z2 = 2ax—2by —2cz+ d =0 , (2)
Budc 2. Tir gia thiét 1ap hé 4 phuong trinh gdm cic an a, b, ¢, d . Giai hé d6, tim a, b, ¢, d
Budc 3. Thay vao phuong trinh (2) i
Dang 5: Mit cau (S) ngoai tiép tit di€én ABCD (hay di qua 4 diém A, B, C, D)
* Goi phuong trinh mit cau (S) ¢6 dang: x* + y® +z2 —=2ax—2by —2cz+ d =0 (2)
* A B,C,DO(S)=t0add3 diém A, B, C, D théa man (2).
¢ Gidihé¢ tima, b, ¢, d
Dang 6: Mit cau (S) di qua 3 diém A, B, C va tam I O (a)
¢ Goi phuong trinh mat cau (S) ¢6 dang: x*+y*+z> —2ax-2by—-2cz+ d =0 (2) = tim I(a, b, ¢)
* A, B, CO(S) = toa d6 3 diém A, B, C théa man PT(2) va tim [ (a;b;c) U(a)

+ Giai hé 4 phuong trinh trén tim a, b, ¢, d
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Dang 7: Mat cau (S) di qua 2 diém A, Bvatim I 0 (d)
Céch 1: Néu duong thang (d) cho bdi phuong trinh chinh tac:
¢ Goi phuong trinh mat cau () ¢6 dang: x*+y* +z* —2ax—-2by—2cz+d =0 (2) = tdm [ (a;b;c)
¢ A, BO(S) = toa ¢ diém A, B théa man (2) va tam I (a; bic) O(d)
* Giai hé 4 phuong triph trén tim a, b, ¢, d )
Céch 2: Néu duong thang (d) cho bdi phuong trinh tham so
¢ I0d)= I(x0 +at;y, ta,t;z, +a3t)
* A,BO(S) = AI* = BI*. Ta dugc phuong trinh an ¢, giai tim ¢, tim duoc toa d6 diém I
4.2. Phwong trinh tiép dién (a) ciia mat cau:
Dang 1: Mit phang (o) tiép xtc mit cau (S) tai A = mp(a) qua A v c6 vtpt n=IA
Dang 2: Mit phang () tiép xic (S) va vudng géc duong thang A (c6 vtcp a= (al;az;a3) )
* Mat phéng (a) vudng géc A = mp(a) nhan a= (al;az;a3 ) l[am vtpt = PT mp(a) cé
dang:a,x +a,y+a,z+m=0 (m chua biét)
* Mit phang (a) tiép xic (S) = d(1.(a)) =R
Dang 3: Mit phang (o) tiép xtc (S) va song song v6i mp(B) (c6 vtpt n= (A;B;C))
¢ Mit phang (a) song song (B) = mp(a) nhén n= (A; B; C) lam vtpt =PT mp(d) c6 dang:
Ax+By+Cz+ D =0 (D chua biét)
* Mit phang (a) tiép xtc (S) = d(I,(a))=R. Tim dugc D
Dang 4: Mt phang () tiep xtuc (S) va song song 2 duong thang (d1), (d2) :
+ Mit phang (a) song song 2 dudng thing (dl) va (dz) = VTPT ctia mp(a) 12 n= [a‘;,a]
= Phuong trinh mp(a) cé dang: Ax+ By+Cz+D =0 (D chua biét)
* Mit phéng (q) tiép xtic () = d(1.(a))=R. Tim dugc D
4.3. Tim tiep diem H ciia mét cau (S) va mp(a) (Khi d6 A 1a hinh chiéu cuta tam 7 trén mp(Q))
Tim A 12 hinh chiéu cua I trén mp(Q)
Cach 1. H 1a hinh chiéu ctia M trén(a): Ax + By +Cz+D =0.

Ax+By+Cz+D =0

) HUO(a) A e R
Ta cé: ﬁh—ﬁﬁ; cting phudng Xy "Xy Yy Yy % T Suy ra toa do diém H.
A B C
Cich 2. Viét phuong trinh dudng thang (d) qua I va vudng géc mp(at) = Toa dd H 1a nghiém ctia hé
phuong trinh gém phuong trinh ctia (d) va (0)
4.4. Giao diém ctia dwong thing va mit cau:

x=x,tat
Cho dudng thing d :{y =y, +a,t (1) vamitcau (S): (x—a) +(y=b) +(z-¢c)’ =R* (2)
z=z,tag

+ Thay phuong trinh duong thing d (1) vao phuong trinh mit cau (2), gidi tim 7,

¢ Thay ¢ vao (1), tim dugc toa d6 giao diém

4.5. Tim ban kinh r va tam H cia dwong tron (C) (véi (C) 1a thiét dién cia mp(a) va mit cau (S))
¢ Binkinh r =R’ —d’(I,a) (v6illatim va R la ban kinh mit clu (S))

* Tim tAm H 1 hinh chiéu vudng géc ciia tim I trén mp(Q)
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B. BAI TAP TRAC NGHIEM
Cau 1: Trong khong gian voi hé toa d0 Oxyz, cho mat cau (S) c6 tam 1(2;1;1) va mit phing
(P):2x+y+2z+2=0. Biét mat phéng (P) cat mat cau (S) theo giao tuyén la mdt duong tron cé ban
kinh bang 1. Viét phuong trinh cia mét cau (S).

Ao (x=2) +(y=1) +(z-1) =10, B. (x+2) +(y+1) +(z+1) =10.
C. (4] s{yet) +(e1) =5, D. =2 s{y-1) +(e-1) =5,

Cau 2: Trong khong gian véi hé toa dd Oxyz, cho mit cau (S):3x” +3y* +3z° —6x -3y +157-2=0.
Xéc dinh tim I va ban kinh R ctia mat cau (S).

Al l;l;—é ,R=ﬁ. B. I 1;1;_2 ’Rzﬁl
22 22

6 6
C. 1 l;l;E ,R =ﬂ. D. I l;1;—é ,R =\/g.
22 3 2 2

Cau 3: Trong khong gian vdi hé toa d0 Oxyz , cho mat cau (S) c6 tam [ (5; —3;7) va ban kinh R =2. Viét
phuong trinh mat cau (S).

Ao (x+5) +(y=3) +(z+7) =2. B. (x=5) +(y+3) +(z-7) =2.

C. (x—s)2 +(y+3)2 +(z—7)2 =4, D. (x +5)2 +(y—3)2 +(z+7)2 =4,
Cau 4: Trong khong gian voi hé toa do Oxyz, cho mat cu (S): x> +y +77 +4x-2y+62+5=0. Xdc
dinh tAm / va ban kinh R ctia mit cau (S).

A I(-2:1-3),R=9. B.I(21:3),R=3. C.I(-2:1-3),R=3. D.I(%-13),R=3.
Cau 5: Trong khong gian véi hé toa d0 Oxyz. Lap phuong trinh mat cau (S) di qua ba diém
A(2;0;1),B(1;0;0),C(1;1;1) va ¢4 tAm nam trén mat phéng (C() x+y+z-2=0.

A X +y +72 -2x-2y+1=0. B. x> +y’+7° —2y-2z+1=0.

C. x> +y*+77-2x—-2z+1=0. D. x> +y* +7°-2x—-2y—-2z+1=0.
Cau 6: Trong khong gian véi h¢ toa d0 Oxyz , cho mat cau (S) ¢6 tam [ (1;2;3) va tiép xtc voi mp (Oyz).
Viét phuong trinh mat cau (S).

A. (x—1)2 +(y—2)2 +(z—3)2 =100. B. (x+1)2 +(y+2)2 +(z+3)2 =14.

C. (x+1) +(y+2) +(z+3) =1. D. (x-1) +(y-2) +(z-3) =1.
Cau 7: Trong khong gian voi hé toa d0 Oxyz, cho mit cau (S): x>+ y*> +z> —2x+4y+2z+3=0. Tim
tAm 7 va ban kinh R ctia mit cau (S).

A I(-1;2;1),R=~3. B.I(;-2;-1),R=+3. C.I(L-2-1),R=3. D.I(-121),R=3.
Cau 8: Trong khong gian véi hé toa d0 Oxyz, cho mat cau (S) di qua ba diém
A (1;2; —4),B (1; —3;1) ,C (2;2;3) va ¢4 tAm nam trén mat phéng (Oxy) . Viét phuong trinh mat cau (S).

A xP 4yl 4z —4x+2y-21=0. B. (x+2) +(y-1) +22 =9.

C. (x+2)2 +(y—1)2 +7° =26. D. x> +y* +72 +4x-2y+21=0.
Cau 9: Trong khodng gian véi hé toa d6 Oxyz, cho bon diém A(I;O;O),B(O; —2;0),C(0; 0;4) va géc toa
do O. Viét phuong trinh mat cu () di qua bon diém A,B,C,O0.

A x*+y* +77 —x+2y-4z+16=0. B. x> +y +7 +x—-2y+4z=0.
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C.x’+y +77 —x+2y—-4z+4=0. D. x> +y’ +7 —x+2y—-47=0.
Cau 10: Trong khong gian v6i hé toa d0 Oxyz, cho mit cau (S) qua diém M(S; —2;1) va c6 tam
1(3; —3;1) . Viét phuong trinh mat cau (S).

A x>+ 472 +6x -6y +27+14=0. B. (x+3) +(y-3) +(z+1) =5.

C. P +y +72 —6x+6y—-27+14=0. D. (x=3) +(y+3) +(z-1) =25.
Cau 11: Trong khong gian véi hé toa d0 Oxyz, cho (S) 1a mat cau tam [ (2; 1;—1) va tiép xuc voi mat

phang (@) c6 phuong trinh 2x -2y -z +3=0. Viét phuong trinh mit cau (S).

A. (x—2)2 +(y—1)2 +(z+1)2 =4, B. (x+2)2 +(y+1)2 +(z—1)2 =g.
C. (x=2) +(y-1) +(z+1)’ =g. D. (x+2) +(y+1) +(z-1) = 4.

Céu 12: Trong khong gian véi h¢ toa do Oxyz, cho bén diém A(1:1:1),B(1:2:1).C(1:1;2),D(2:2:1).
Viét phuong trinh mét cau (S) di qua boén diém A,B,C.D.

A xT+y +72 +3x+3y+3246=0. B. x> +y’+77—x-y—-z+1=0.

C. x> +y +77+3x+3y+3z-6=0. D. x*+y*+7°-3x-3y-3z+6=0.
Cau 13: Trong khong gian v6i hé toa do Oxyz, cho mat cau (S) di qua ba diém
A (0;8; 0),B (4;6;2),C (0; 12;4) vi ¢6 tim nam trén mit phang (Oyz) . Viét phuong trinh mit cau (S).

A X2 +y +72-Ty-5z+48=0. B. x> +y*+7° —-14y-10z+18 =0.

C. x*+y*+7°-14y-10z7+48=0. D. x> +y*+72 +14y+10z+28 =0.
Cau 14: Trong khong gian v6i hé toa o Oxyz, cho mat cau (S): x> +y> +z2 —8x—2y+1=0. Xdc dinh
tam 7 va ban kinh R clia mit cau (S).

A.1(0:1:4),R=4.  B.I(410),R=2. C. 1(1;0;4),R =2. D. I(41:0),R=4.
Cau 15: Trong khong gian vdi h¢ toa d0 Oxyz , cho mat cau (S) di qua hai diém A (3; —1;2) ,B (1;1; —2) va
¢6 tAm nam trén truc Oz. Viét phuong trinh mat cau (S).

A x*+y +77-2y-10=0. B. x> +y +7°+2z-10=0.

C. x2+y2+(z—1)2=11. D. x2+(y—1)2+12=9.
Cau 16: Trong khong gian véi hé toa dd Oxyz , cho mit cau (S) ¢6 tim la diém C(4; —4;2) va di qua gdc
toa do. Viét phuong trinh mat cau (S).

Ao (x=4) +(y+4) +(z-2) =36. B. (x-4) +(y+4) +(z-2) =6.

C. (x+4) +(y-4) +(z+2) =36. D. x?+y? +72 —8x+8y -4z =10.
Cau 17: Trong khong gian v6i hé toa d6 Oxyz, cho (S) la mit cau tam 7(2;1;~1) va tiép xdc véi mit
phang (@) c6 phuong trinh 2x -2y —z+3=0. Tim ban kinh R cta ().

A R=2. B.R=2. C.R=2. D. R=2.

3 9 3

Cau 18: Trong khong gian véi hé toa dd Oxyz, cho diém A(O; 0; —2) va dudng théng

A:x+2:y—2zz+3
2 3
BC =8.

. Viét phuong trinh mat cﬁu(S) c6 tim A, cit A tai hai diém B,Csao cho
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A. x2+y2+(z+2)2=25. B. x2+(y+2)2+zz=25.

C. (x+2) +y?+22 =25 D. (x=1) +(y+1) +(z+2) =25.
Cau 19: Trong khong gian véi h¢ toa dd Oxyz , cho bén diém A(1;00), B(0;1;0),C(0;0;1), D(=2:1;-1).
Viét phuong trinh mit cau (S) c6 tim A va tiép xic v6i mit phang (BCD).

Aoxt+(y-1) +2 =1 B. (x-1) +y*+22 =1.

C. x2+y2+(z—1)2:1, D. (x—1)2+(y—1)2+(z—1)2:1.
Cau 20: Trong khéng gian véi hé toa d6 Oxyz, cho mat cau (S) ¢6 duong kinh AB voi
A(4:-3;7).B(2:1;3). Viét phuong trinh mat céu (S).

Ao x>+ 422 +6x -2y +102+26 =0, B. (x+3) +(y-1) +(z+5) =3.

C. (x=3) +(y+1) +(z-5) =4. D. x> +y +72 —6x+2y—107+26 = 0.
Cau 21: Trong khdéng gian véi hé toa d6 Oxyz. Lap phuong trinh mit cau (S) di qua ba diém
A(1;2:-4),B(1;-3;1),C(2:2:3) va c6 tam nam trén mét phing (Oxy).

A X +y +72+2x-y-21=0. B. x> +y>+77 +4x-2y-21=0.

C. x> +y" +7° +4x-27-21=0. D. x*+y*+72 +4y-27-21=0.
Cau 22: Trong khong gian véi hé toa dd Oxyz, cho mit cau (S):(x+1)2 +(y—2)2 +(z—1)2 =9. Xi4c

dinh tdm 7 va ban kinh R ctia mit cau (S).
A I(-121),R=9.  B.I(-:21),R=3.  C.I(;-2-1),R=3. D.I(-2-1),R=9.

Cau 23: Trong khong gian véi hé toa d0 Oxyz, cho mat cau (S):3x> +3y° +372 —6x+8y+15z-3=0.
Xéc dinh tdm I va ban kinh R ctia mat cau (S).

st 1-4-2) r= . NIPRENEA S T)
32 32 6
C. 1 l;i;é ,R =£. D. I 1;_i;_§ ,R:E.
32 6 32 9

Cau 24: Trong khong gian véi hé toa do Oxyz, cho bon diem A(1;0;0), B(0;1;0),C(0;0;1),D(1;1;1).
Tim bén kinh R cia mit cau ngoai tiép t dién ABCD.

A. R=4/3. B. R =/2. C.Rz% D.R=§.

Cau 25: Trong khong gian voi hé toa d0 Oxyz, cho mat cau (S): x> +y’ 477 -2x+2y+1=0 va diém
M (O; -1 0) . Viét phuong trinh mat phang (P) tiép xiic véi (S)tai M.

A, x-y=-2z-1=0. B. 2x+y-z+1=0. C.x+y+z+1=0 D. x=0.
Cau 26: Trong khong gian voi hé toa dd Oxyz, cho mit phang (P):3x—4z—1=0. Mit ciu nao trong
cdc mat cau sau day cat mat phang (P)?

A. (x+3)2+(y+1)2+z2=1. B. (x—1)2+(y—3)2+12=1.

C. (x=1) +(y=3) +(z-1) =1. D. 2 +(y+1) +(z-3) =1.
Cau 27: Trong khong gian véi hé toa d0 Oxyz, cho mit phang (a):4x+3y-2z+1=0 va diém
1(0;~2:1). Tim bén kinh R cta hinh cu tam / tiép xic véi (a).
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C R=i. D. R=29.

5
V29 BN

Cau 28: Trong khong gian véi hé toa d§ Oxyz, cho mat cau (S) ¢6 ban kinh R =2, tiép xic v6i mit

B. R=

phang (Oyz) va ¢6 tAm nam trén truc Ox . Viét phuong trinh mat cau (S).

A. (x—2)2+y2+z2=4. B. (x+2)2+y2+zz=4.
C. (x—2)2+y2+zz=16. D. x2+y2+(z—2)2=4.
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ON TAP CHUONG III
PHUONG PHAP TQA PO TRONG KHONG GIAN
A. KIEN THUC CAN NAM

I. VECTO VA TQA PQ
1. Cong thire :
1.1. Toa do cia diém : OM =xi+y.j+z.j « M =(xy;z2)
Toa do diém dic biét:
*Piém trén MP toa d6: M O(Oxy) = M(x;y;0),  NDO(Oyz) = N(0;y;2),
KD(Oxz) = K(x;0;2)
* Piém trén truc toa d: M OO0x = M (x;0;0), NUOOy = N(0;y;0), KOz = K(0;0;z)

. + + +
* M la trung diém AB = M(XA2XB;yA2yB;ZAZZBj

N R ., X, tx,+x + + +z,+
*Glatr()ngtamtamg1acABC:>G(A L C;yA Y yC;ZA %p ch

3 3 3
1.2. Toa d¢ cua vecto: a = al.f+a2.}' +a3.}' o a= (al;az;a3)
Toa dd vecto dac biét: i= (1;0;0), } = (0;1;0) , k = (0;0;1) lan Iuot 1a vecto don vi déng thoi ciing 1a
VTCP cua truc Ox, Oy, Oz va la VTPT cua cac mat phang (Oyz), (Oxz), (Oxy)
1.3. Phép toan vecto: Cho a = (al;az;a3);l; = (bl;bz;b3)
* Cong, trir: atb=(a th;a,tha,£b)  AB=(X,=X,}Y, = YiiZp—24)

* Nhan s6 voi vecto: k.a = (ka,; ka,;kas)

* Tich vd hudng: ab= a.b, +a,b,+a,b,
Ung dung: ¢ ‘Zz‘=‘/af+a§+a32 ¢ AB=‘XI§‘=\/(xB—xA)2+(yB—yA)2+(ZB—ZA)2
. COS(ZI,Z)) _ab a,b +a,b, +a,b,

REIAE 2 2 2 2 2 2
‘aHb‘ \/a1 ta; +a; .\/b1 +b, +D,

* Tich c6 hudng: [Zz,l;]: alb= ( B i h G ; L J
b, by |b b |b b,

- -1 |n0a
Chad y n:[a,bJ: .
nb

a, =b, a, =kb,

1.4. Quan hé vecto: ¢ a=bh < a, =b, ¢ ab cung phuong < a=kb < a, =kb,

a, =b, a, =k.b,

¢ a,b,cdong phing « [a,b]c=0 ¢a0b < ab=0 < a b +a,b, +a,b,=0

2. Cac dang toan
Dang 1: Tim D sao cho ABCD la hinh binh hanh

¢ Chiing minh A,B,C khong thang hang ¢ ABCD 12 hinh binh hanh < AB =DC
Dang 2: Chung minh ABCD 1a mét tu dién.
Viét phuong trinh mp(ABC) va chimg t6 diém DO(ABC) (toa d6 diém D khong thoa phuong trinh
mp(ABC))
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II. MAT PHANG
1. Tém tit 1y thuyét

1.1.Vecto phép tuyén (VTPT)cta mit phing: Vecto n#0 c6 gid vudng goéc mp (a) goi la VTPT cua
mp(a)

1.2. Phuong trinh: mp(Q) qua M (xo; Vo' zo) va ¢ vecto phép tuyén n=(A;B;C)cé phuong trinh dang:
Alx=x,)+B(y=y,)+C(2-2,)=0|(1)

Chiy:
¢ Néu mp(d) c6 phuong trinh Ax+By+Cz+ D =0 (2) thi mp(a) c6 1 VIPT n= (A;B;0)
¢+ Mat phéng di qua A(a;O;O) ,B (0; b;O) ,C(O; O;C) phuong trinh c6 dang:

Z+242=1)(a20,b#0,c£0)
a b c¢

¢ Phuong trinh c4c mit phang toa do: (Oyz) x=0; (Oxz) 1y =0; (0xy) :z2=0

¢ Dicu kién dé xdc dinh vtpt cia mat phang:
@ Dung dinh nghia: 7 # 0 vacé gia vudng goc voi mp(a) < 7 la VTPT ctia mp(a)
@ Néu mp(a) song song hodc chira gid a,b (khong cung phuong) thi 7 =a Ob 12 mot VTPT cua
mp(at)

1.3. Vi tri twong ddi ctia hai mp (@) : Ax+By+Cz+D =0va (,8) tAx+B,y+C,z+D, =0

— (AI;BI;CI):k(AZ;BZ;CZ) (AIQBl;Cl):k(Az;Bz§C2)
¢ (@)=(P) {Dl — D, () 1(B) {Dl £ kD,
¢ (a)n(P)=d = (A;B;;C) #k(A,;B,;C,) ¢(a0(P) = AA +BB,+CC, =0

1.4. Khoang cich tir M (x,;,2,) dén (@):Ax+By+Cz+D=0 la

_ |Ax0+By0+CZO+D|
d(M,(a))— \/A2+Bz+C2

|7y -7 |

1.5. Géc giita hai mit phang : cos(a, fB) = | ~ | ‘ - ‘
n,|\. H‘B

2. Cac dang toan
2.1. Lap phuong trinh mit phang
Cich 1: (Xdc dinh yéu t6: VTPT va diém, nhu bang dudi day)
B1. Tir gia thiét, x4c dinh céc vecto va céc yéu td khac (néu can)
B2. Xdc dinh toa dd VTPT va toa d6 mot diém ctia mit phang
B3. Thay vao phuong trinh (1). Thu gon va két ludn
Céch 2: (X4c dinh hé sd)
B1. Goi PT mp da cho c6 dang: Ax+By+Cz+ D =0,(2)
B2. Tir gia thiét, x4c dinh 4 hé s6 A, B, C, D (kiém tra diéu kién, néu c6)
B3. Thay vao phuong trinh (2). Két luan

Dang Tinh chét ciia mp(at) (gia thiét cho) Di qua diém VTPT
1 | mp(a) qua 3 diém A, B, C A, B, C n,=| AB,AC]
2 mp() 12 mit phing trung truc doan AB Mla trzgg diém a =AB
3 mp(a) qua M va song song (B): Ax+By+Cz+D =0 M nj= rTﬂ=(A;B;C
A mp(Q) qua M va vudng géc duong thang (d) M ﬁ; = Z
mp(0) qua M va vuong géc duong thang AB M n, =AB
5 mp(0) qua A, B va song song (d) A hoac B a = [E,IZ]
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mp(0) qua A, B va song song CD A hodc B ﬁ;= [KE,@B]
mp(Q) chtra (d) va song song (d’) Léy M U (d) ﬁ; = :ﬁ;,ﬁ;]
mp(Q) chtra (d) va song song AB Léy M U (d) ﬁ; = :Z,ZEJ
mp(Q) qua 2 diém M, N va vudng géc mp() M hoac N ﬁ; = :W,ﬁ;]

° mp(a) chira (d) va vudng géc mp(3) Léy MO (d) ﬁ; = :7,@}

7 mp(a) qua diém M va vudng géc 2 mp (B), (v) M E = [Z,,@]

8 | mp(a) qua diém M va ssong 2 dt (d), (d*) M n, = [ZZ ]

9 mp(Q) qua diém M, vudng géc mp(B) va ssong dt (d) M a = [Z,@]

10 | mp(a) chita (d) va di qua MO(d) M hoé‘(’ dL)é‘y Mol =MV, |

2.2. Tim H 1a hinh chiéu ctia M trén mp(Qt)
Cédch 1. H 1a hinh chiéu ciia M trén mp(a): Ax+By+Cz+D =0

HO(@) Axy, * By, +Co, +D=0 y
Taco: §— — < 9\x,-x, vy -y z —z — toadddiémH.

MH ,n cung phuong H "M —ZH ‘M _—"H =M

A B C

Cich 2. Viét phuong trinh dudng thang (d) qua M va vudng géc mp(a) = Toa d6 H 1a nghiém cuia hé
phuong trinh gdm phuong trinh cia (d) va (a)
2.3. Tim diém M’ dbi xtmg v6i M qua mp(at)
Tim hinh chiéu H cua M trén mp(0) = H la trung diém cua MM’ = Toa do diém M’

III. PUONG THANG
1. Tém tat 1y thuyet i
1.1. Vecto chi phuong (VTCP) ctia duong thang:

Dinh nghia: Vecto a # 0 va c6 gid song song hodc tring voi dudng thing (d) goi 1a VTCP cua dudng
thang (d)
1.2. Phuong trinh: Puong thang d di qua M (x,); v, za) va ¢6 VTCP g = (al;az;a3) , €O:
x=x,tat
¢ Phuong trinh tham s6: { y = Y, +a2t,(t DR) €))

2=z, tay

¢ Phuong trinh chinh tic 2H YN 2T (a,.a,.a, 20) (2)

a a, a,
Chu y:
X=t x=0 x=0
e Phuong trinh cdc truc toa do: Ox:{y=0 ; Oy:{y=t ;0 Oz:9y=0
z=0 z=0 7=t

Diéu kién dé xdc dinh VTCP cua duong thang:

@ Dung dinh nghia: uz0 vaco gid song song hodc trung véi (d) < u 12 VTCP cua (d)
@ Néu (d) vudng géc gid a,b (khong cing phuong) thi & =d b 12 mot VICP cua (d)
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x=x, tat x=x'+a't'
1.3. Vi trf tuong dbi gilta 2 dudng thang : (d):4y =y, +a,t va(d'):{y=y' +a',t'

7=z, tay z=z' +ta',t'
x, +at=x' +at

Xét hé phuong trinh: <y, +a,t=y' +at’ (¥)

7, *at=z" +at
¢ Néu hé (*) c6 nghiém duy nhét thi d ¢t d’ tai mot diém
¢ Néu hé (*) c6 vo s6 nghiém thi d tring v&i d’
¢ Néu hé (*( v nghiém thi d va d” khong ¢ diém chung
Khi d6:
« Néu hai VTCP cua d va &’ cing phuong trinh d//d’

« Néu hai VTCP cua d va d” khong cung phuong trinh d va d’ chéo nhau.
1.4. Vi tri twong d6i dwdng thang va mit phang;

x=x,tat
Cho dudng thiang (d):{y =y, +a,t va mp(a@):Ax+By+Cz+D =0
2=z, tagt

Lap phuong trinh A(x, +a,t)+B(y, +a,t) +C(z, +ast)+ D=0 (*), (1a an)
= (*) vo nghi€ém < d// (a)

* (*) c6 ding 1 nghiém =1, = dn( ) M(x tat;y, tat;z, ta,t )

= (*) v6 s6 nghiém < d O ()

2. Céc dang toan
2.1. Lap phuong trinh duong thang:
Phuong phap: (Xéc dinh yéu t6: VTCP va diém, nhu bang dudi day)
B1) Tir gia thiét, xdc dinh céc vecto va cic yeu t6 khac lién quan (néu can)
B2) Xéc dinh toa d6 VTCP va toa d6 mot diém cta duong thang

B3) Thay vao phuong trinh tham sé hay phuong trinh chinh tic
Céc dang

Dang | Tinh chét ctia dudng thang d (gia thiét cho) Pi qua diém VTCP
1 | Pudng thing d di qua A, B A, B u, = AB
2 Puodng thang d qua A va song song dt A A Z = Z
3 Puong thiang d qua A va vudng géc mp(Q) A E = E
4 Puong thiang d qua A va vudng géc 2 dt di, da A LTd = [MZ,IZ]
5 Puong thiang d qua A va ssong mp(a), mp(p) A — _ [* —
SN Al <1 u, = na,n[,]
(hay ssong mp nay va chira trong mp con lai)
. . Lay e
6 Puong thang d 1a giao tuyén ctia mp(a), mp(f}) 10 (0’) A (,3) u, = [na,nﬂ]
7 Puong thang d qua A, vudng géc duong thang A 0= I:I/T rT]
A va ssong (hay chira trong) mp(Q) L
3 Duc‘)’ng,théng d qua A, vudng goc duong thang A LTd = [u:,a] (Véi mp(a)
di va cat duong thang d» 1a mp qua A va db)
9 fl)lggngA thang d qua A, vubng géc va cit dudng ( "?ir’:/laBBlg LTd e
& h/chiéu cua A
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1én A)
A’ va B’ (lan
\ 2 <1 A, \ 2 luot 1a h/chiéu
10 2111Aomg O(thang d 1a hinh chiéu cta dudng thang ciaA, B lén U
@ (): liy A,
BUA)
11 Pudng thang d qua A va cat 2 dudng thang di, A Uy :[[”d, ’AM]’[%Z’ANH
b (Léy M Od,,NOd,)

2.1. Tim A 12 hinh chiéu cta M trén duong thang (d)

., , HO(d) toa do di€m H thdéa min (d)
Cach 1. H 1a hinh chiéu cua M trén duong thang (d)= . . << _. _.
MH Ou, MH.a, =0
Giai hé phuong trinh, tim toa do diém H.
Céch 2. Viét PT mp(a) qua M va vudng géc vai (d)= Toa d6 H 1a nghiém ctia hé phuong trinh gém
phuong trinh cua (d) va (). i
2.3. Tim toa d6 diém M’ 1a d6i xttng voi M qua duong thang d:
Tim hinh chiéu H cta M trén (d) = H 1a trung diém cia MM’ = toa d6 diém M’

IV. MAT CAU
1. Tém tat 1y thuyet
1.1. Phuong trinh:

¢ Phuong trinh mat clu tAim I(a;b;c) ban kinh R c6 dang: (x—a)2 +(y —b)2 + (z —0)2 =R* (1)

¢ Phuong trinh dang: x* +y* +z° —2ax—2by —2cz+d =0 (2) (véi a’+b* +¢* —d >0) la phuong trinh
mit cdu (S) ¢6 tam 7(a;bic)vabankinh R =va> +b* +c> —d
1.2. Vi tri tuong d6i cia mat phang va mat cau
Cho (S): (x—a)2 +(y—b)2 +(z—c)2 =r’> va (@):Ax+By+Cz+D=0
Goi d =d(I.(P)) 1a khoang cich tir tim I dén mp(a) :
" d>R : (Sn@)=4

= d=R : () tiép xiic (S) tai H (H: tiép diém, (a): tiép dién)

" d<R : (O) ct (8) theo duong tron c6 tdm H 1a hinh chiéu cta I 1én (0) va ban kinh r =+ R> —-d*

2. Cac dang toan
2.1. Lap phuong trinh mit cau:
Phuong phép 1ap phuong trinh mat cau:
Cich 1: (Xdc dinh yéu t6: TAm va ban kinh, nhu ' bang dudi day)
B1) Tur gia thiét, xdc dinh céc vecto va cdc yeu t6 khéc lién quan (néu can)
B2) Xic dinh toa d6 tAm va ban kinh ctia mat cau
B3) Thay vao PT (1).

Dang Tinh chét ctia mit cau (gia thiét cho) Tam Ban kinh
1 Mait cau (S) tdm I di qua A 1 R=1IA
. 7 AB
2 Mait cau (S) duong kinh AB Ila trung diém AB R= -
3| Mt chu (S) tam 7 tiép xtic mp(a) I R=d(I.(@)
4 | Mit ciu (S) tim I va tiép xic duong thing A I R=d(1.4)

Céch 2 : (Xdc dinh hé s0)
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B1) Goi mit cau (S) ¢6 phuong trinh: x* + y> +z> —=2ax—2by—-2cz+ d =0 , (2)
B2) Tur gia thiét 1ap hé 4 phuong trinh gdm cdc 4n a, b, ¢, d . Giai hé d6, tim a, b, ¢, d
B3) Thay vao phuong trinh (2) i
Dang 5: Mit cau (S) ngoai tiép tit di€én ABCD (hay di qua 4 diém A, B, C, D)
* Goi phuong trinh mat clu (S) ¢6 dang: x*+y’ +z>—2ax-2by—2cz+d =0 (2)
*A,B,C,D(S)=toadd3 diém A, B, C, D thoa man (2).
* Giai hé tima, b, ¢, d
Dang 6: Mit cau (S) di qua 3 diém A, B, C va tam I O (a)
* Goi phuong trinh mat cau (S) c6 dang: x*+y*+7° —2ax—2by—2cz+d =0 (2) = tam I(a, b,
c)
* A, B, C 0 (S) = toa d0 3 diém A, B, C théa man PT(2) va tim I(a;b;c) O(a)
* Gidi h¢ 4 phuong trinh trén tim a, b, ¢, d
Dang 7: Mit cu (S) di qua 2 diém A, Bvatim /0 (d)
Céch 1: Néu duong thang (d) cho bdi phuong trinh chinh tac:
* Goi phuong trinh mat cau (S) c6 dang: x*+y*+z*—2ax-2by—2cz+d =0 (2) = tim
1 (a;b;c)
* A, B0 (S) = toa 4 diém A, B thoa man (2) va tam I (a;b;c)0(d)
. Qiéi hé 4 phuqorng trinh trén tim a, b, ¢, d )
Céch 2: Néu duong thang (d) cho bdi phuong trinh tham s6
10d)=>1 (xo +at;y, ta,t;z, +a3t)
« A,BO(S) = AI* = BI*. Ta dugc phuong trinh ant, giai tim ¢, tim dugc toa do diém 7
2.2. Phuong trinh tiép dién (&) cia mat cau:
Dangl: Mit phéng (a) tiép xtc mit cau (S) tai A = mp(0) qua A va cé vtpt n=1IA
Dang 2: Mit phang () tiép xic (S) va vudng géc duong thang A (c6 vtep a= (al;az;a3) )
+ Mat phéng (a) vudng g6c A = mp(a) nhan a= (al;az;aS) lam vtpt = PT mp(a) coé
dang:a,x+a,y+a,z+m=0 (m chua biét)
* Mt phiing (a) tiép xiic (5) = d(I,(@)) =
Dang 3: Mit phang () tiép xic (S) va song song voi mp(B) (c6 vtpt n= (A;B; C))
+ Mait phéng (a) song song (B) = mp(a) nhédn n= (A;B; C) lam vtpt =PT mp(a) c6 dang:
Ax+By+Cz+D =0 (D chua biét)
* Mt phiing (@) tiép xiic (S) = d(I.(@))=R . Tim duoc D
Dang 4: Mit phang (o) tiép xtc (S) va song song 2 dudng thang (d1), (d2) :
- Mit phang (o) song song 2 dudng thing (di) va (d2) = VTPT cua mp(a) 1a n= [Z,&;]
= PT mp(a) c6 dang: Ax+By+Cz+D =0 (D chua biét)
* Mit phiing (a) tiép xiic (S) = d(I.(@))=R . Tim dugc D
2.3. Tim tlep diém H cua mit cau (8) va mp(a) (Khi d6 H la hinh chiéu cta tdm I trén mp(0))

Nhu dang todn tim hinh chiéu ctia diém 1€n mat phang
2.4. Giao diém cua duong thang va mit cau:

x=x tat
. 2 c s s A 2 2 2 _
Cho duong thang d:qy =y, +a,t (1) vamatcau (S): (x—a) +(y—b) +(z—c) =R (2
7=z, tay

« Thay phuong trinh duong thang d (1) vao phuong trinh mat cau (2), giai tim ¢,
* Thay ¢ vao (1), tim dugc toa d¢ giao di€m
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2.5. Tim ban kinh r va tdm H cua duong tron (C) (voi (C) 1a thiét dién cta mp(0) va mat cu S))
« Bankinh r=+R*>-d*(I,a) (v6iIlatim va R 12 ban kinh mit ciu (S))

» Tim tdm H 12 hinh chiéu vudng géc cua tim I trén mp(a)

B. BAI TAP TRAC NGHIEM

+1 _y z-2 o 2
=z = , mat phan
2 1 1 Phang

(P):x+y—2z+5=0 va diém A(l;—l;Z). Viét phuong trinh dudng thang cat d va (P) 1an luot tai M va
N sao cho A 1a trung diém ctia doan thang MN.
A x+1 _y-1_z+2

Cau 1: Trong khong gian véi hé toa d0 Oxyz, cho duong thing d : al

x=1_y+1_z-2

. B.
3 2 1 2 -3 2
C.x—1:y+1:2—2‘ D.x—I:y—lzz—Z‘
2 3 2 2 3 2

Cau 2: Trong khong gian vé6i hé toa dd Oxyz, cho hai mit phang song song (a’):x+y—z +5=0 va
(,3) :2x+2y—2z+3=0. Tim khoang céch d gitta (a) va (,3)

6 3
Cau 3: Trong khong gian voi hé toa d0 Oxyz, cho mat phang (P):3x+4z+12=0 va mat cau
(S):x>+y + (z - 2)2 =1. Khing dinh nao dudi diy ding ?

A. d((@).(B) B. d((a),(B)) =2. C. d((@).(B) D. d((@).(p)) =%.

A. mp(P) cit (S) theo mot duong tron. B. mp(P) khong cit (S).

C. mp(P) di qua tdm cua mat cau (S). D. mp(P) tiép xtc mit cau (S).
Cau 4: Trong khong gian voi hé toa 40 Oxyz, cho duong thiang A: X+2 y3—1 =% +25 va hai diém
A(—2;l;l) ,B (—3; -1; 2) . Tim toa do diém M thudc A sao cho tam giac MAB c6 dién tich bﬁng 3\/5.

A. M (-2;1;-5) hodc M (-14;-35;19). B. M (-2;1;-5) hodc M (-14;35;19).

C. M (21;5) hodc M (14;35;19). D. M (2;1;-5) hodc M (-14;-35;19).

Cau 5: Trong khong gian véi hé toa do Oxyz, cho A(5;1;3),B(—5;1; —1),C(l; —3;0),D(3; -6; 2) . Tim toa
d6 cua diém A’ d6i ximg voi A qua mp(BCD).
A. A (1,7;5). B. A'(-1,7;5). C. A'(1;,-7;-5). D. A’ (1-7;5).
Cau 6: Trong khong gian voi hé toa &0 Oxyz, cho mit phang (0/) :3x—-2y-z+5=0 va duong thang
A:x—l _ y=17 _ z—3
2 1
(a) va (B).
? -3

A-d((a),(ﬂ))=%. B.d((a),(ﬁ))zﬁ. C. d((@).(p) T D.d((a),(ﬂ))=%.

. Goi (,8) 12 mit phang chira A va song song voi (0’) Tinh khoang céich d gitta

Cau 7: Trong khong gian véi hé toa dd Oxyz, cho tam gidc ABC c6 dién tich bang 6 nam trong mit
phang (@) c6 phuong trinh 2x -2y +z+5=0. Tinh thé tich V hinh chép S.ABC véi S(L1;1).

AV =122, B.V=8. C.V=4 D. V =36.
Ciu 8: Trong khong gian véi hé toa d6 Oxyz . Tinh khoang céch d tir diém M (2; 0;1) dén duong thang
x=1_y_z-2

1 2 1

d
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A.d(M,d)=A3. B.d(M,d)=\12.  C.d(M,d)=V2. D. d(M,d)=26.

x=1+¢

Cau 9: Trong khong gian voi hé toa d6 Oxyz. Cho dudong thing d:{y=¢t ,tOR va mit

z=-1
phang (P): x +y+2z—1=0.Khang dinh nio duéi day ding ?
A. d song song vdi (P). B. d nam trong (P).
C. d vudng goéc véi (P). D. Géc giita d va (P)bang 45°.

Cau 10: Trong khong gian v6i hé toa dd Oxyz, goi H 1a hinh chiéu vudng géc cua diém A(2; -1 —1) dén
mit phing (@):16x-12y~15z~4=0. Tinh d¢ dai cia doan AH.

A. AH =55. B. AH =2. C. AH =E. D. AH =£.
5 5 25

Cau 11: Trong khong gian v6i hé toa 0 Oxyz, cho ba diém A(2;1;-1),B(~1;0;4),C(0;-2;~1). Phuong
trinh nao sau ddy 1a phuong trinh ciia mit phang di qua A va vudng géc voi duong thang BC ?
A. x=2y+5z-5=0. B.x-2y-5z=0. C.x-2y-5z+5=0. D.x-2y-5z-5=0.

Cau 12: Trong khong gian voi hé toa dd Oxyz, cho hai diém A(l;—l;S) va B(O; O;l). Mit phéng (P)

chtra A, B va song song vdi Oy cé phuong trinh nao duédi day ?
A dx+y-z+1=0. B. 4x—-z+1=0. C.2x+z-5=0. D. y+4z-1=0.

Cau 13: Trong khong gian voi hé toa d0 Oxyz, cho diém M (—2; —4;3) va mit phang
(a) :2x—y+2z-3=0. Tim khoang cich d tir diém M dén mit phang (0’)

A.d (M. () =1. B. d(M,(a))=3. C.d(M,(@)=11.  D.d(M,(a))=2.
Cau 14: Trong khong gian véi hé toa dd Oxyz, cho A(2;1;-1),B(3;0;1),C(2;-1;3), diém D thudc truc
Oy va thé tich cua tir dién ABCD bang 5. Tim toa d6 dinh D.

A. D(O; —7;0). B. D(O;—7;O) hoac D(O;8;O).

C. D(0:8;0). D. D(0;7;0) hodc D(0;-8;0).

x=1+¢

Cau 15: Trong khong gian voi hé toa dd Oxyz, cho hai dudng thiang d:qy=2+t,tUR va

z=3-1
x=1+2¢
d,:{y=-1+2¢ ¢ OR. Khang dinh nao duéi day ding ?
z=2-21
A. d,,d, chéo nhau. B. d,,d, trung nhau. C.d /1d,. D. d,,d,cat nhau.
x=-1+3¢
Cau 16: Trong khong gian voi hé toa d0 Oxyz, cho hai duong thing d:{y=1+2¢ ,t0OR va
72=3-2
x=t

d':{y=1+¢ /' OR. Viét phuong trinh mit phang chtra d va d’.
7=-3+21
A. 6x+8y—-z+11=0. B. 6x-8y+z+11=0. C. 6x-8y+z+13=0. D. 6x-8y+z-13=0.
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Cau 17: Trong khong gian véi hé toa d0 Oxyz, cho mit phang (a):mx+y+(n-2)z+m+2=0. Véi
moi sb thuc m, n mit phing () ludn di qua diém cd dinh c6 toa d6 1a diém nao dudi day ?

A. N(210). B. M (1;2;0). C. 0(0;1;-2). D. P(-1-2;0).
Cau 18: Trong khong gian vdi hé toa d0 Oxyz, cho mat phéng (P):6x+3y-2z-1=0 va mit cau
(S):x*+y*+72-6x—4y-2z-11=0. Mit phéng (P) cat mit cau (S) theo giao tuyén 1a mot duong tron
(C). Tim toa d tim H va ban kinh r cua (C).

A. Tam H (3; 2;1) , ban kinh r =5. B. Tam H(%;%;gj , ban kinh r = 4.
C.Tam H g;é;é , ban kinh r = 4. D. Tam H g;2;l , ban kinh r =5.
777 777
Cau 19: Trong khong gian véi hé toa dd Oxyz, cho mit phang (a) :2y+z=0. Ménh dé nao dudi day
ding ?
A. (a)/10x. B. (a)//0y. C. (a)/1(y0z). D. oxO(a).

Cau 20: Trong khong gian véi hé toa d0 Oxyz, cho duong thing d c6 phuong trinh tham so:
x=2-t
y=1+¢,t0R . Phuong trinh ndo sau ddy 12 phuong trinh chinh tic ctia d ?
z=t

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

=——T. D. x+2=y+1=z+1.

x=1+¢
Cau 21: Trong khong gian v6i hé toa d0 Oxyz, cho hai duong thang d:{y=0 ,tOR va
7=-5+t
x=0
d':{y=4-2¢,/0R. Viét huong trinh dudng vudng géc chung cia d va d’.
7=5+3¢
x=4-¢ x=4+2t
A.Sy=3t ,t0R. B. {y=3t ,0OR.  C.
7="2+t 7="2+2t

x—4

x—4
-2

z+2

= l = Z__2 D. l
3 2 3

Cau 22: Trong khong gian vdi hé toa d0 Oxyz, cho hai diém A(2;O;O),B(l;l;—1). Viét phuong trinh

mat phfmg trung truc (P) cia doan thflng AB va phuong trinh mat cau (S) c6 tam O, tiép xtc voi mp(P).

A. (P):2x+2y+2z-7=0, (S):x*+y +7° =é.
B. (P):2x+2y+2z-1=0, (S):x*+y* +7* =1.
C.(P):x—y+z-1=0, (S):x*+y*+7* =2,

D. (P):2x=2y+2z-1=0, (S):x*+y* +7° :%.
x-3 - y—6 _ z—1
-2 2 1

Cau 23: Trong khong gian véi hé toa d0 Oxyz, cho hai duong thing d,: va

xX=t

d,:qy=-t,tUR. Viét phuong trinh duong thang di qua diém A(O;l;l), vudng goc vo1 d, va cat d,.
z=2
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A x-1_y-1_z-1 B x _y-1_z-1 x=1_y _z-1 _
T 3 4 -1 3 4 -1 -3 4 -1 3 4

Cau 24: Trong khong gian voi hé toa d§0 Oxyz, cho hai duong thang d:qy=1-t ;t0OR va

z2=1+2t
x=1-2¢
d,:1y=2¢ ,tOR.Ménh d nao dudi day ding ?
7=3-4¢
A. d, va d,chéo nhau. B. d, va d, cat nhau.
C. d, va d, trung nhau. D. d, va d,song song.

Cau 25: Trong khong gian véi hé toa do Oxyz, cho ba diém A(O; O;a), B(b;O;O) , C(O;C;O) . Viét phuong
trinh mat phéng (ABC).

A+ Zog B. X+2+2 C.X+242o, D. 2+ 2o,
a c a b c c a c b a
=3+4t
Cau 26: Trong khong gian véi hé toa d0 Oxyz, cho dudng thang d:{y=-1—-¢,r0R va mit phang
2=4+2t
(P):x+2y—z+3=0.Ménhdénaodué’idﬁydﬁng?
A. d cit (P). B. d vudng goc v6i (P).
C. d song song véi (P). D. d nam trén (P).
Cau 27: Trong khong gian véi hé toa dd Oxyz, cho hai dudng thang dl:x_1 2% _11 va
d, :i1 :yT_ =5 Viét phuong trinh dudng thang d qua A(6 I 4) va cit hai duong thing d,.d,.
A.d:X_Z:X:Z__l‘ B. d _:y__lzi
- 2 4 -4 2 1
c.a:X2-2"2_2 D. g X"2-y*2 2+l
-4 2 4 -4 2 4

Cau 28: Trong khong gian véi hé toa d0 Oxyz, cho tam gidc ABC voi A(l;O;l) ,B (0;2;3) , C(2;l;0). Tim
d6 dai duong cao h ctia tam giac ké tur C.

V26 V26 C. h=+26.

A h=——. B. h=——. D. h=26.
3 2

Cau 29: Trong khong gian véi hé toa dd Oxyz , cho diém M (2 I 2) va duong thang A: T_l = %3 = f

Viét phuong trinh dudng thing di qua O va M va viét phuong trinh mat cau (S) tim A va di qua O
A 0A:Z=2=2 () (x-2) +(y-1) +(z-2) =0.

2712

B OA:%—%—é (S):(x+2)" +(y+1)° +(z+2)° =
C OA:%=%=§,(S) (x=2)*+(y=1)"+(z-2)" =9
D. OA%:_ll:%,(S) (x=2)"+(y-1)"+(z-2)" =4
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Cau 30: Tim toa do hinh chiéu vudng géc M' coa diém M(2;0;1)trén duong thang

ALy _z2=2
12 1
Ao M'(0;-2:1). B. M'(1;0;2). C. M'(-1;4;0). D. M'(2;2;3).

Cau 31: Trong khong gian v6i hé toa d0 Oxyz, cho diém M (—l; 2;1) va mit phing
(P):x+2y+2z-3=0. Viét phuong trinh tham s6 ctia duong thang d qua M va vudng géc voi (P) va
phuong trinh mat cau (S) c6 tam 1a géc toa do va tiép xuc voi (P).

x=1+¢ x=1-t
A.d:{y=2-2t,t0OR,(S):x* +y* +7* =0. B. d:qy=-1+2t,tOR,(S):x* +y* +7* = 4.

z=1-2¢ 7=1-2¢

x=-1+¢ xX=t
C.d:qy=2+2t,tOR(S):x" +y* +7> =1. D.d:{y=2t tOR,(S):x*+y +z°=2.

z=1+2¢ z=1+2¢

Cau 32: Trong khong gian voi hé toa dd Oxyz, cho mit phang (P):3x—4z—1=0. Mit ciu nao trong
cdc mit cu sau day tiép xuc véi mat phéng (P).

Ao x?+(y-1) +(z-3) =1. B. (x=3) +(y-1) +2* =1.
C. (x=1) +(y-3) +2 =1 D. x*+(y-3) +(z-1) =1.
Cau 33: Trong khong gian vdi hé toa dd Oxyz, cho mit phing (a):2x-3y+z—-1=0. Mit phing (a)

cdt cac truc toa d0 tai cac diém c6 toa d6 nao dudi day ?

A. (1,0;0),(0;0:1). B. (0;%;0),(0;0;1).

C. (Lo;oj,(0;—1;0),(0;0;1). D. (l;o;o),(o;—l;oj.
2 3 2 3

Cau 34: Trong khong gian véi hé toa d0 Oxyz, cho hai duong thang d:qyy=2t tOR ,

X=t

z=1-t
x=1+2s
d,:qy=2+2s,sUR. Viét phuong trinh mit phing chira hai dudng thing d,.d,.
Z=-s
A. y+2z-2=0. B. x+2y-2=0. C. x+2z-2=0. D. x+y+2z-2=0.
Cau 35: Trong khong gian véi hé toa d0 Oxyz, cho duong thang d:xT_3=yT_3=§ ,

mp(a): x+y—z+3=0 va diém A(l;2;—l). Puong thang A di qua A, cit d va song song v&i mp(a)cé
phuong trinh nao dudi day ?
A.)c—1=y—2=z+1‘ B.x—lzy—2=z+1‘
1 2 1 1 -2 -1
x+1 _y+2 _ z-1 D x—1_y-2_z+1
1 2 1 1 21
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x=2+t
Cau 36: Trong khong gian véi hé toa d0 Oxyz, cho hai duong thang d,:{y=1-¢,t0R va
7=2t

2t

2 —
d,:1y=3 .’ OR . Viét phuong trinh mat phang cach déu hai dudng thang d,,d,.
/

N xR

t
A. x=5y+2z-12=0. B. x+5y+2z+12=0. C. x+5y-2z-12=0. D. x+5y+2z-12=0.

Cau 37: Trong khong gian véi hé toa d0 Oxyz, cho dudng thing d : xl—l = y2—1 =% _32

va mat phéng
(@):x+y+z-4=0.Ménh dé nao dudi ddy ding ?

A. d cit (a). B. d//(a). C.dO(a). D. d O(a).
Cau 38: Trong khong gian voi hé toa d§ Oxyz, cho mat phéng (P):2x+2y-z-3=0 va mat ciu

(S): (x—S)2 +(y —2)2 +(z —2)2 =9. Viét phuong trinh dudng thang d di qua tim ciia mat cau (S) va
vudng géc voi (P) va xéac dinh toa do giao diém M cia d va (P).

A. d:x;S = y;’Z =272 M (3:13). B. d:x;S = y;2 = Z__IZ,M(3;0;3).
C.oq: 2322072272 (333), D.q: 222722272 4(30:3).
2 2 A o2

Cau 39: Trong khong gian v6i hé toa dd Oxyz, cho mat phang (P) c6 phuong trinh x—y—1=0. Diém
H (2;—1; —2) 12 hinh chiéu vudéng géc ciia gbc toa dd O trén mit phang (Q). Tim géc ¢ giita hai mit
phang (P) va (Q).

A. ¢ =30". B. ¢ =90". C. ¢ =45". D. ¢ =60°.
Céu 40: Trong khong gian véi hé toa dd Oxyz, cho hinh chir nhat c6 hai dinh A(-2;3;0),B(2;3;0)va

mot canh ndm trén tryc Ox. Khéi tron xoay sinh bdi hinh chit nhat d6 khi quay quanh tru Oy c6 thé tich V
?

A.V =12 B. V =12/, C.V=6rm D.V=—.

Cau 41: Trong khong gian vadi hé toa d0 Oxyz, cho diém A(l; 2; —5). Goi M,N,P 1a hinh chiéu cua A
trén ba truc Ox, Oy, Oz . Viét phuong trinh mat phang (MNP).

Aox+2-L=q, B. x+2+2=1, C. x+2-2=0, D. x+2-2+1=0.
25 25 25 25
N N . e ~ ~ . \ M x—1 _y _ z—3 <
Cau 42: Trong khong gian v6i hé toa dO0 Oxyz, cho hai duong thing d,: R va
x=2t
d,:{y=1+4¢,t0R. Khang dinh nao duéi day ding ?
7=2+6t
A. d,,d, chéo nhau. B. d,,d,cit nhau. C. d,.d, tringnhau.  D. d,//d,.
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9
x=-=-t
5
Cau 43: Trong khong gian vdi hé toa d0 Oxyz, cho dudng thing d:{y=5r ,r0R va mit phing
7
7=—+3¢
5

(P):3x-2y+3z-1=0. Goi d’la hinh chiéu cua d trén (P). Trong céc vecto sau, vecto nao khong phai
1a vecto chi phuong cta d’?

A. a=(5;51;39). B. b=(5-51,-39).  C.d=(-55139).  D.c=(10;-105-78).
Cau 44: Trong khong gian voi hé toa d0 Oxyz, goi (y) 1a mat phang di qua diém M (3; -1 —5) va vudng
g6c v6i hai mit phang (a) :3x—-2y+2z+7=0, (,8) :5x—4y+3z+1=0. Viét huong trinh cia mit phang
()

A. 2x+y-2z-15=0. B.2x+y-2z-16=0. C. x+y+z+3=0. D. 2x+y-2z+15=0.
Cau 45: Trong khong gian véi hé toa do Oxyz, cho diém A(—l; -1; —2) ;B (0;1;1) va mat phfmg
(P):x+y+z-1=0. Tim toa d6 hinh chiéu vuéng géc H cua A trén (P) va viét phuong trinh mit phang
(Q) di qua A, B va vudng goéc voi (P).

222 2 21
A.Hl === [,(Q):2x-2y+2z+1=0.B. H| —=;——=;= |,(Q):x—2y—-z-1=0.
(333)(@ y+2z (3 33)(Q) y-z
22 1
B. H —;—;—— |, ix—2y+z+1=0.
(3 3 3j Q) y
221
C.H|l===[,(Q):x—y+z+1=0.
(3 3 3j (Q):x—y
A A : LA A . 2 x=1_y-3_z .
Cau 46: Trong khong gian v6i hé toa do Oxyz, cho dudng thang d:T——?,—Eva

mp(P):x=2y+2z-1=0.Mait phing chira d va vudng géc véi mp(P) cé phuong trinh nao dudi day ?
A. 2x+y-27-8=0. B.2x-2y+z+8=0. C.2x+2y+z-8=0. D.2x-2y+z-8=0.

Cau 47: Trong khong gian véi hé toa do Oxyz, cho diém A(l;2;3) va dudng thang d :% :yT_l =z+3.

Viét phuong trinh mit phing (A, d).

A. 23x+17y+z-60=0. B. 23x+17y—-z+14=0.

C.23x-17y—-z+14=0. D. 23x-17y+z-14=0.
Cau 48: Trong khong gian v6i hé toa dd Oxyz, cho A(L;1;3),B(~1;3;2),C(~1;2;3). Tinh khoang cdch d
tur géc toa do O o1 mp(ABC).

A. d=+3. B.dzﬁ. C.d=3. D. d=3.

2 2

Céu 49: Trong khong gian véi h¢ toa do Oxyz, cho bén diém A(1:1:1),B(1:3;5).C(1:1:4),D(2:3:2). Goi
1,J 1an luot 1a trung diém ctia AB,CD. Khang dinh nao dudi ddy ding ?

A. AB,CD c6 chung trung diém. B.cDUl.

C. ABO1J. D. 1J O(ABC).
Cau 50: Trong khoéng gian voi hé toa d0 Oxyz, cho diém A(2; 1 —1) ;B (1;2;3) vad mit phing
(P):x+2y-2z+3=0. Tim toa do hinh chiéu vudng géc H clia A trén (P) va viét phuong trinh mit
phing (Q) chtra A, B va vudng géc véi (P).

A. H(LL1), (Q):10x+2y+3z-15=0. B. H(1;,-11), (Q):10x-2y+3z-15=0.
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C. H(-LL1), (Q):4x=2y+z+5=0. D. H(L-1;-1), (Q):x~y+z-1=0.
X=-3+2t
Cau 51: Trong khong gian véi hé toa do Oxyz, cho hai duong thiang d:{y=-2+3r,rOR va
7=6+4t
x=5+¢
d' :{y=-1-4¢ ¢ OR. Tim toa giao diém M ctia d va d’.
7=20+¢
A. M (5;-1;20). B. M (3;7;18). C. M (3;-2:1). D. M (-3;-2;6).
Cau 52: Trong khong gian voi hé toa dd Oxyz. Viét phuong trinh mit phang qua M (O; 0;—1) va song
x=1+3¢
song voi hai duong thing dl:%=y_—_22=ZT_3,d2: y=2 ,tOR.
z=-1+5¢
A. 5x-2y-3z-3=0. B. 5x-2y-3z-21=0.
C. 5x-2y-3z+3=0. D. 5x-2y-3z+21=0.
x=6-4t
Cau 53: Trong khong gian vé6i hé toa do Oxyz , cho diém A(l;l;l) va duong thang d:{y=-2-t ,t0OR.
z=—1+2t
Tim toa d6 hinh chiéu ciia A trén dudng thing d 1a diém nao dudi day ?
A. 0(-2:3:1). B. M (2;-3;-1). C. P(2:31). D. N(2;-3:1).

Cau 54: Trong khong gian véi hé toa d0 Oxyz, cho duong thing d c6 phuong trinh tham sb:
x=2+2t
y=-3t ,t0R .Phuong trinh nio sau ddy la phuong trinh chinh tic ciia d ?

z=-3+5¢
+ — - +
A.X+2=y:Z_3' B.x 2:122_3. C.x—2=y=z+3, D.x 22122 3
2 -3 5 ) -3 5
Cau 55: Trong khong gian vdi hé toa d0 Oxyz. Tim toa d9 hinh chiéu vuong géc M' cia didm
M(2;0;1) trén duong thing A;XT_1 :% :ZT_z'
A M'(2:2;3). B. M'(1;0;2). c. M'(0;-21). D. M’ (~1:~40).

Cau 56: Trong khong gian v6i hé toa d0 Oxyz. Viét phuong trinh ctia dudng thang 12 giao tuyén hai mat
phfmg (P):2x+y-z-3=0va (Q):x+y+z-1=0.
x+1:y—2:z+1 B.x—lzy—2:z+1
-2 -3 1 2 3 1
c.L=y2_271 p. f-y~2_z*l
-2 3 -1 2 3 1
Cau 57: Trong khoéng gian v6i hé toa d0 Oxyz, Cho diém M (l; —2;3) va mat

A.

phang (P):2x+y+z-7=0. Goi M'la diém ddi xing ctia M qua mit phang (P). Viét phuong trinh mit
cau c6 duong kinh MM’

2 2 2 2 2 2
M
3 3 3 3 3 3 3
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A5 o)) )
Colx+=| +|y—=| +|z—-——| =—. D.|x+=| +|y——| +| z2+— | ==.
3 3 3 3 3 3 3 8

x=0
Cau 58: Trong khong gian véi hé toa @ Oxyz, cho duong thang d:{y=t ,t0R. Viét phuong trinh
7=2-t
duong vudng géc chung cua d va truc Ox.
x=0 x=0 x=0 xX=t
A.<y=t,t0OR. B. yy=2¢,tUR. C.qy=2-¢t,t0OR. D. <y=t,t0OR.
=t =t =t =t

Cau 59: Trong khong gian véi hé toa d Oxyz, cho A(0;0;1),B(~1-2;0),C(2;1;-1). Duong thing A
di qua trong tdm G cua tam gidc ABC va vudng goéc voi mp(ABC) c¢6 phuong trinh nao dudi day ?

x=l—5t x=l+5t x=l+5t x=l—5t
3 3 3
1 1 1 1
A. y=—§—4t,tDR. B. y=—§+4r,rDR. C. y=—§—4t,tDR. D. y=—§—4t,tDR.
z =3t z =3t z =3t z=-3t

Cau 60: Trong khong gian v6i hé toa d0 Oxyz, cho diém A(O;—l;3) va duong thang

x=1+2¢
d:qy=2 ,t0OR.Tim khoang cich d tir diém A dén duong thang d.
z="t
A. d=+8. B. d =43, C. d =+/6. D. d =414,
. - + + .
Cau 61: Trong khong gian voi hé toa d0 Oxyz, cho dudng thang d : al 12 =7 11 -2+l va mdt phang

(P):2x+y—-2z=0. Dudng thing A nam trong (P) vudng géc véi d tai giao diém cta d va (P). Viét
phuong trinh dudng thiang A.

xX=t x=1-t x=1+¢ x=1-1t
A.A:qy=-2+¢,t0OR.  B.A:xy=2 t0OR. C.A:qy=2 ,t0OR. D.A:5y=-2 ,t0R.
z=1-t Z=t Z=t 7=t

Cau 62: Trong khong gian véi hé toa dd Oxyz, cho mit cau (S): x> +y® +7° —2(x+ y +z) -22=0 va
mit phang (P):3x— 2y+6z+14 =0. Tim khodng cich d tir tim / ctia mat cau (S) t6i mit phang (P).
A.d=3. B. d=4. C.d=2. D.d=1.
Cau 63: Trong khong gian véi hé toa d0 Oxyz, cho mit cau (S):x* +y> +z> —2x—4y—6z =0. Trong
ba diém 0(0; O;O),M (1; 2;3),N(2;—l; —1) ¢6 bao nhiéu diém thudc mat cau S)?
A. 3. B. 2. C. 1. D. 0.
Cau 64: Trong khong gian voi hé toa d Oxyz, cho A(a;O;O),B(O;b;O),C(O;O;c) v6i a,b,c 12 nhitng sb
1

duong thay ddi sao cho 1 +— +l =2 . Mit phang (ABC ) ludn di qua mot diém cb dinh c6 toa do 1a diém
a c

nao dudi day ?

A. J(2:2;2). B. I(L11). C. K(—%;—%;—%). D. H(%%%j
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Cau 65: Trong khong gian vai hé toa dd Oxyz, cho hai vecto U= (1;0; 2) va v = (0;—1;1). Trong céc
vecto sau, vecto nao cung phuong véi [1;,;] ?
A. 5=(—2;1;1). B. l;=(l;1;l) C. E:(O;l;—l). D. 3:(2;2;—1).

Cau 66: Trong khong gian véi hé toa dd Oxyz. Tim mot vecto chi phuong ciia giao tuyén hai mit phang
(P):3x+2y-z-1=0 va (Q):x+4y-3z+2=0.

A u=(541). B. u=(-1-45). C. u=(145). D. u=(1;-4-5).
x=2 _y+2 _z-3
T

Cau 67: Trong khong gian véi hé toa dd Oxyz, cho hai dudng thang d, : va

x=1-t
d,:{y=1+2¢,t0OR va diém A(l;2;3) . Viét phuong trinh duong thang A di qua A, vudng géc véi d, va

z=-1+t
cat d,.
AL x+1:y+2:z+3' B. x—I:y—Z:z—3‘
1 -3 =5 -1 -3 =5
C. x—lzy—2=z—3‘ D. x—lzy—2=z—3‘
1 -3 =5 1 3 5

Cau 68: Trong khong gian voi hé toa d0 Oxyz, cho mat cau (S) c6 tam [ (2; 1;—1) va tiép xdc voi mat
phfmg toa do (Oyz) . Viét phuong trinh mat cau (S).

Ao (x+2) +(y+1)" +(z-1)" =4 B. (x+2)" +(y-1) +(z+1) =2.

C. (x=2)" +(y-1) +(z+1)" =1. D. (x=2) +(y-1) +(z+1)" =4.
Cau 69: Trong khong gian véi hé toa do Oxyz, cho A(2;-1;6),B(=3;-1;-4),C(5;-1;0),D(1;2;1). Tinh

thé tich V cua t& dién ABCD.
A. V =50. B. V =30. C. V =40. D. V =60.

Cau 70: Trong khong gian vé6i hé toa dd Oxyz , cho mit cau tim 1 (4; 2; —2) bén kinh R tiép xiic v&i mat
phang (P):12x-5z-19=0. Tim ban kinh R.

=39
= I
Cau 71: Trong khong gian vdi hé toa do Oxyz, cho A(Z;O;O),B(O; 2;0),C(0; 0; 2),D(2; 2; 2) . Mit cau
ngoai tiép tir dién ABCD c6 ban kinh R bing bao nhiéu ?

A. R=13. B. R=30. C.R D. R=3.

A. R=3. B.R:g. C. R=/3. D.Rz?.

Cau 72: Trong khong gian voi hé toa d0 Oxyz, cho mat phéng (P) cit ba truc Ox,0y,0ztai A,B,C;
trong tdm tam gidc ABC la G (—1; —3;2) . Viét phuong trinh mat phang (P).
A x+y-z-5=0. B. 2x-3y-z-1=0. C. x+3y-2z+1=0. D. 6x+2y-3z+18=0.

x=1+¢
Cau 73: Trong khong gian voi hé toa d0 Oxyz, cho hai dudng thiang d:{y=2+7,t0OR va
7=3-t
x=1+2¢
d':{y=-1+2¢ ¢ OR. Ménh d& nao dudi day ding ?
z=2-2¢
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A. d chéo véi d’. B.d=d'. C.d/id. D. d cat d’.
Cau 74: Trong khong gian voi hé toa d6 Oxyz, cho diém [ (2; 6; —3) vad cdc mit phing
(a’):x—2=0,(,8):y—6=0 , (y):z+3=0. Ménh dé nao dudi day sai ?

A. (a)O(B). B. (a) diqua I. C. (B)/1(x0z). D. (y)//0z.
Cau 75: Trong khong gian v6i hé toa dd Oxyz, cho mit cau (S):x*+y>+z° —2x—4y—-4z=0. Mat
phiang tiép xic véi (S) tai diém A(3; 4;3) c6 phuong trinh nao dudi day ?

A. 2x+2y+z-17=0. B. 2x+4y+2z-17=0.
C.2x+2y+2z-17=0. D. x+y+z-17=0.
x=1+2¢
Cau 76: Trong khong gian v6i hé toa d0 Oxyz, cho hai duong thang d:{y=-1-¢,t0R va
z=1
- + -
d =t 12:y 2 _Z73 Tinh khoéng cich & gitta d va d'.
A. h:%. B. h=+2. C. h:g. D. h:76.

Cau 77: Trong khdéng gian v6i hé toa dd Oxyz, cho diém A(3;5;0) vd mit phang
(P):2x+3y—z-7=0. Viét phuong trinh dudng thing d qua A va vudng géc véi (P) va tim toa d6 diém
d6i xing A’ ciia A qua (P).

A d x;3-yT+5—_—Z,A’(-l;l;2)- B-dix;:yT_S:_il’Al(‘l"l’z)
C.d x+3_y_+5=£,A’(1;1;2). D.d:> 3_y—'5_5,A’(1, 1;2)
2 3 2 3

Céu 78: Trong khong gian vé6i hé toa o Oxyz, cho A(0;0;2),B(3;0;5),C(11;0),D(4;1;2). Tim do dai
dudng cao h cua tir dién ABCD ha tir dinh D xubng mit phing (ABC).

A. h=A11. B.h:%. C. h=1. D. h=11.

Cau 79: Trong khong gian véi hé toa dd Oxyz, cho hai diém M (—2;3;1),N(5;6; —2). Puong thaing MN
cat mp (0xz) tai diém A . Piém A chia doan MN theo ti s6 k 12 bao nhiéu ?

A.k:%. B. k=2. C. k=-2. D.k:—l.
Cau 80: Trong khong gian v6i hé toa d0 Oxyz, cho hai mat phing (P):x+y+z-3=0 va
(Q):x—y+z—-1=0. Viét phuong trinh mit phing (R) vudng géc véi (P) va (Q) sao cho khoang céch tir
O dén (R) bang 2.

A. y-z-232=0. B. x—z+22 =0. C. x—z+2J2 =0. D. x-y*2J2=0.

. + - .
Cau 81: Trong khong gian voi hé toa d0 Oxyz, cho duong thang d : xl - % =L " 2 va diém 1(0;0;3) .
Viét phuong trinh mat clu (S) c6 tAm [ va cit d tai hai diém A, B sao cho tam gidc IAB vuong tai I.
A. (S):x2+y2+(z—3)2=§. B. (S):x2+y2+Z2=§.

C. (8):x*+y* +(z-3)" =8. D. ($):x” +y’ +(z+3) =2.
Cau 82: Trong khong gian véi hé toa do Oxyz, cho ba mat phing (P):2x+y+z+3=0,
(@):x—y—-z—-1=0 va (R):y—z+2=0.Ménhdénéoduéidﬁysai?
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A. (P) O(R). B. Khong c6 diém nao ciing thudc ba mit phang trén.

C. (Q) O(R). D. (P)O(Q).
Cau 83: Trong khong gian v6i hé toa d0 Oxyz, cho hai mit phing
(@):3x=2y+2z+7=0,(f8):5x—4y+3z+1=0. Viét phuong trinh mat phang qua goc toa do O, dong
thoi vudng goc voi ca (a) va (B).

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

Cau 84: Trong khong gian véi hé toa dd Oxyz, cho dudng thang A :% = yT—l = % Xidc dinh diém M trén

truc hoanh sao cho khoang cach tir M dén A bang OM.
A. M (-1,0;0) hodc M (0;2;0). B. M (1;0;0) hodc M (2;0;0).
C. M (~1;0,0) hoac M (2;0;0). D. M (2;1;0) hodc M (1;2;0).
Cau 85: Trong khong gian voi hé toa do Oxyz, cho A(3;0;O),B(O; —6;0),C(0;0;6) va

mp(@):x+y+z-4=0.Toa do hinh chiéu vudng géc clia trong tim tam gidc ABC trén mp(a) 1a diém
nao dudi day ?

A. K(2;-1;-3). B. N(-2;-13). C. H(2;-13). D. M (2:1;3).
x=1+mt
Cau 86: Trong khong gian voi hé toa d0 Oxyz, cho hai duong thang d:{y=t ,UOR va
7=-1+2¢
x=1-1

d':{y=2+2¢,/ OR. Tim tt ca cdc gid tri thuc ctua m d&& d cat d’.
z=3-1

A. m=-1. B. m=2. C.m=1. D. m=0.
Cau 87: Trong khong gian véi hé toa d Oxyz , cho (a) 1a mat phang di qua diém A(l;2;3) va song song
v6i mit phang (,[3’) :x—4y+z+12=0. Phuong trinh ndo sau ddy 12 phuong trinh cia mit phang (0/) ?

A, x—4y+z7+3=0. B. x-4y+z+4=0. C.x-4y+z-4=0. D. x-4y+z-12=0.
Céu 88: Trong khong gian véi hé toa d Oxyz, cho ba diém A(0;1:2),B(1:-2;-1),C (1;-1;1). Goi (8)1a
quy tich diém M sao cho MA® + MB* = MC* =9. Khang dinh nao duéi day ding ? ‘

A. (S)1a mot duong thang. B. (S)1a mat cau tdm O bén kinh bang 3.

C. (S)la mot mat phang. D. (S)1a mat cau tam O bén kinh bang 1.
Cau 89: Trong khong gian v6i hé toa d Oxyz, cho bén diém A(L;1;1), B(1;2;1),C(1;1;2) va D(2;2:1).
Tim tdm / cua mat cau ngoai ti€p ti dién ABCD.

A. 1(3:3;3). B. 1(3;-3;3). c.1[3.2.3), p.1[2.-32.3).
2°272 27 272

Cau 90: Trong khong gian véi hé toa dd Oxyz, cho mit phang (P):x—2y+2z—1=0 va hai duong

, + + - - + .
thing A, :"TI:%: 169, A, "2 I yl 32 21. Xic dinh toa d0 diém M thuoc A, sao cho khoang
céch tir M dén A, va khoang cdch tir M dén (P) bang nhau.

A. M (0;1;3) hodc M 18333 B. M (0;1;-3) hodc M 18533,

35735735 35735735
C. M(O;l;—3) hoac M(ﬁ,g,ﬁj D. M(l;l;3) hoac M[i i ij
35735735 35735735
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Cau 91: Trong khong gian véi hé toa d6 Oxyz, cho hai diém A(l;4; 2),B(—l; 2;4) va duong thang

:x_—_l1 = yT+2 = % Tim toa d6 diém M thudéc A ma MA® + MB? nho nhat.
A. M (1;0;4). B. M (0;-1;4). C. M (-1;0;4). D. M (1;0;-4).

Cau 92: Trong khong gian v6i hé toa dd Oxyz, cho hai diém A(l;—l;l),B(—l; 2;3) va dudng thing
x+l_y-2_z-3

A 5 1 . Viét phuong trinh dudng thang di qua A, vudng géc v6i hai dudong thiang AB va
A.
A.x—1:y+lzz—1‘ B.x+1=y+1=z+1‘
7 -2 -4 7 2 4
C.x—1:y+1:z—1' D.x—1:y+1:z—1.
7 -2 4 7 2 4

x=1
Cau 93: Trong khong gian v6i hé toa 46 Oxyz, cho duong thang d:<y=1+¢ ,t0R va hai mit phang
z=-1+t
(P):x—y+z+1=0 va (Q):2x+y—-z-4=0.Ménh d¢ nao dusi day ding ?
A. d O(P),d O(Q). B. d//(P). C. d/11(Q). D. d =(P)n (Q).
x=7 _ y;3 _ z_—19 Vi

Cau 94: Trong khong gian v6i hé toa dd Oxyz, cho hai duong thing d,:

x=3_y-1_z-1

d, = 2 . Viét phuong trinh dudng vudng géc chung ciia d, va d,.
A.36—7:))—3:z—9“ B.x—7:y—3:z—9.
2 1 4 2 -1 4
C.x—7=y—3:z—9 D x—3=y—1zz—1

-2 1 -4 -1 2 -4
Cau 95: Trong khong gian voi hé toa d0 Oxyz, cho mat phéng (P) chtra truc Oz va diém A(2; —3;5).
Viét phuong trinh mit phang (P).
A. 3x+2y=0. B. 2x+3y=0. C.3x-2y+z=0. D. 2x-3y=0.

Cau 96: Trong khong gian vdi hé toa dd Oxyz, cho M = Z,M =5,(ﬁ,;) =%T. Tim d0 dai d cua vecto

(7).

A.d=5. B. d =8. C. d=53. D. d =10.
x=1+2¢
Cau 97: Trong khong gian voi hé toa dd Oxyz, cho duong thang d:{y=2-¢ ,tR. Phuong trinh nio
7=3+¢
dudi day ciing 1a phuong trinh ctia d ?
x=3+4¢ x=1+t¢ x=1+2¢ x =2t
A, <y=1-2t,t0OR. B. Jy=2-¢,t0OR. C.qy=2+t ,t0OR D.<y=1-¢,t0OR.
z=4+2 7=3+¢ z=3-1 =2+t

Cau 98: Trong khong gian v6i hé toa d6 Oxyz. Viét phuong trinh mp(P)chira truc Oy va diém
M (1;-11).
A. x+z=0. B. x-y=0. C. x+y=0. D. x-z=0.

118

Chwong III. Phwong phap toa dé trong khong gian Oxyz _ SyPhap 0939989966



Toan 12 GV. Lw Si Phap

. - + .
Cau 99: Trong khong gian voi hé toa d0 Oxyz, cho duong thang A:XTl :% :2_12 va mat phang

(P):x-2y+z=0. Goi C la giao diém cua A va (P), M 1a diém thudc (P). Tinh khoang cédch tir M dén
(P), biét MC =+/6.
A. d(M,(P)) =%. B. d(M,(P)) :g. C.d(M,(P)) =§. D. d(M,(P)) :g.
x=3+¢

Cau 100: Trong khong gian v6i hé toa d Oxyz, cho hai dudng thang Ac:sy=t tUOR va

z=t
50 al ;2 = yT—l = % Xdc dinh toa do diém M thudc A, sao cho khoang cdch tir M dén A,bang 1.
A. M(4;l;4) hoac M(l;4;4). B. M(7;4;4) hoac M(l;l;7).
C. M(4;l;4) hoac M(7;4;4). D. M(4;7;4) hoac M(7;4;4).

Cau 101: Trong khdng gian vdi hé toa d§ Oxyz, cho ba diém A(O; O;3),B(—l; —2;1) va C(—I;O; 2) . Viét
phuong trinh mat phang (ABC) va tinh d6 dai dudng cao 4 cia tam gidc ABC ké tir dinh

A A. (ABC):2x+y—2z+6:0,h:¥, B. (ABC):2x-y—-2z+6=0,h :ﬁ,
C. (ABC):x+y—21+6:0,h:%. D. (ABC):x+y+21+6:0,h:—3\2/§,

Cau 102: Trong khong gian vé6i hé toa dd Oxyz, cho mit phang (P):3x+4y+5z+8=0va duong thang
d 1a giao tuyén cua hai mit phang (@):x-2y+1=0 va (B):x-2z-3=0. Tim ¢ la géc giita dudng
thang d va mp(P).

A. 9 =45 B. ¢ =90". C. ¢ =60". D. ¢ =30°
Cau 103: Trong khoéng gian voi hé toa d6 Oxyz, cho hai diém A(l; —2;1),B(2;l;3) va
(P):x—y+2z-3=0. Viét phuong trinh duong thang AB va tim giao diém M cua duong thang AB véi
mat phang (P).

A. AB: xl—l = y;—Z = Z_l, M(O;—S;—l). B. AB: x:-l = y;Z = Z_l, M(O;—S;l).
C.oap: L= *2_ 27y (g5-0), D. ap: 2122271 y.0-5).
1 2 2 1
A N . re LA ~ \ 2 X_l_y‘l‘l_Z . . s R
Cau 104: Trong khong gian véi hé toa d0 Oxyz, cho duong thang d :T =TT va hai diém
A(l; —1;2) , B(2; -1; 0) . X4c dinh toa d6 diém M thudc d sao cho tam gidc AMB vudng tai M .
A. M(l;l;O) hoiac M Z;—é;% . B. M(l;—l;O) hodac M Z;—é;2 .
3 33 333
C. M(l;—l;O) hoiac M Z;é;E . D. M(l;—l;l) hoiac M l;—é;E .
333 3733

Cau 105: Trong khong gian véi hé toa do Oxyz, cho mit phing (P):x—-2y-3z+14=0 va diém
M (1; —1;1). Tim toa d6 ctia diém M’ d6i xtmg véi M qua mp(P).

Ao M'(5-37). B. M’ (2;-11). C. M'(-1;3;7). D. M'(2;-3;-2).
Cau 106: Trong khong gian véi hé toa dd Oxyz, cho diém A(—l; 2;1) va hai mit phang
(P):2x+4y—-6z-5=0, (Q):x+2y—-3z=0 . Ménh dé nao sau day la ding ?

A. mp(Q) khong di qua A va song song v&i mp(P).
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B. mp(Q) khong di qua A va khong song song v&i mp(P).
C. mp(Q) di qua A va song song v&i mp(P).
D. mp(Q)di qua A va khong song song v&i mp(P).

Cau 107: Trong khong gian voi hé toa d0 Oxyz, cho diém A(l;O;—l) va duong thing

:XT_I =yT+1 :il' Viét phuong trinh mit phang (P) qua A va vudng géc véi d. Tim toa d¢ hinh chiéu
vudng géc H cua A trén d.
_ 1 1 1 _ 51 1
A, (P):x+2y—z+3=0, H| —;——;——|. B. (P):2x+2y+7z-3=0, H| =;—;——|.
3 3 3 33 3
5 1 1 111
C.(P):2x+2y—z-3=0, H| =;——;——|. D. (P):x+y—z-3=0, H| —;—;— |.
(P) y (3 3 3) (P):x+y (3 3 3j

Cau 108: Trong khong gian véi hé toa dd Oxyz, cho hai diém A(3; 3;1) ,B (O; 2;1) va mit phang
(P):x+y+z-7=0. Viét phuong trinh dudng thing d nam trén mp(P) sao cho moi diém cta d cich déu
hai diém A, B.

x=2t x=t xX=-t xX=t
A.y=T7-3¢t,tU0R. B. {y=7-3t,t0R. C.3y=7-3t,tR. D. Sy=7+3¢t,t0R.
Z=t =2t 7=2t z =3t

Cau 109: Trong khong gian véi hé toa &0 Oxyz, cho céc diém A(O; 0;3),M (1; 2;0). Viét phuong trinh
mat phang (P) qua A cit cdc truc Ox, Oy lan luot tai B, C sao cho tam gidc ABC c6 trong tAm thudc duong
thang AM.
A.3x+4y+5z-6=0. B. 2x+3y+4z-12=0.
C. 6x+3y+4z-12=0. D. 6x-3y—-4z+12=0..
Cau 110: Trong khong gian vdi hé toa dd Oxyz, cho hai diém A(l; 2; —3),B(3;—l;1) . Viét huong trinh
chinh tic ctia duong thang di qua hai diém A va B.
A.x—lzy—2:z+3. B.x—3:y+1:z—3.
3 -1 2 1 2 -3
x+1=y—2=z—3 D x—I:y—Z:z+3
2 3 4" 2 -3 4
Cau 111: Trong khong gian véi hé toa d0 Oxyz, cho diém A(4;—l;3) va dudng thing

C.

Xl _y+l_z-3
2 -l
AL A (2-35). B. A'(2;3;5). C. A'(5,23). D. A'(3;5:2).

d

. Tim toa d6 diém dbi xtmg A’ ctia A qua d.

Cau 112: Trong khong gian véi hé toa dd Oxyz, cho diém A(—l;3; 2) vd mit phang
(P) :2x=5y+4z-36=0. Goi I 1a hinh chiéu vudng géc cia A trén (P). Viét phuong trinh mit cau tim /

va di qua
AA (x=1) +(y+2) +(z-6) =45. B. (x+1)"+(y+2) +(z+6) =20,
C. (x=1) +(y+2) +(z-6)" =4. D. (x+1)" +(y+2)" +(z+6)" =9.

Cau 113: Trong khong gian vdi hé toa do Oxyz, cho diém M (—1;2; —3). Goi M .M ,,M, lan luot 1a

diém ddi xtmg ctia M qua cic mit phang (Oxy),(Oxz),(Oyz) . Viét phuong trinh mat phang (M MM, )
A. 6x—-2y+3z+6=0. B. 6x+2y+3z+6=0. C. 6x-3y—-2z+6=0. D. 6x-3y+2z+6=0.

Cau 114: Trong khong gian voi hé toa dd Oxyz. Viét phuong trinh mdt phang chia truc Oy va diém

0(L4;-3).
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A. x+3z=0. B. 3x+y=0. C.3x+z=0. D. 3x-z=0.
Cau 115: Trong khong gian véi hé toa d6 Oxyz, cho mat cau (S):x’ +y +7°-2x-4y—-6z-2=0 va
mit phang (a) :4x+3y—12z+10=0. Viét phuong trinh mat phang tiép xic véi (S) va song song véi
().

A. 4x+3y-12z+78 =0 hodc 4x+3y—-12z-26=0.

B. 4x+3y-12z+78=0.

C.4x+3y—-12z-78=0 hodc 4x+3y-12z+26=0.

D. 4x+3y-12z+26=0.

x=1+t¢
Cau 116: Trong khong gian véi hé toa 46 Oxyz, cho dudng thiang d:4y=2-¢ ,r0R va mit phing
z=1+2¢
(a’):x+3y+z+l=0. Ménh d¢ nao dudi day ding ?
A. d cit (a). B. d//(a). C.dO(a). D. d O(a).

+ + .
x—6 yl szadiém

Cau 117: Trong khong gian v&i hé toa dd Oxyz, cho duong thing A:

-2
A(l;7;3). Tim toa do diém M thudc A sao cho AM =2./30.
A. M(3;—3;—1) hoiac M ﬂ;—l;—l—7 . B. M(3;—3;—1).
77 7
C. M(Sl l;_ﬂj' D. M(3;3;1) hoac M(Sl, 1 17)
7 7 7 77

Cau 118: Trong khong gian véi hé toa d0 Oxyz, cho mat phéng (P):2x+3y+z-11=0 va mat cau
(S):x*+y*+7° —2x+4y—-2z-8=0. Tim toa d¢ tiép diém M ciia (P) va (S).

A. M (31;2). B. M (1;2;3). C. M(2:1;3). D. M (3;2;1).
Cau 119: Trong khéng gian v6i hé toa do Oxyz, cho duong thing d : x1 y:-l =272 . Hinh chiéu
vudng géc clia d trén miat phang toa do (0xy) ¢6 phuong trinh nao du¢i day ?
=1+2¢ x=-1+2¢ x=-1+2¢ x=0
A, <y=-1+¢,t0R. B.Jy=-1+¢ t0OR. C.<y=1+¢r 0OR. D.<y=-1-¢,t0OR.
z=0 z=0 z=0 z=0

Cau 120: Trong khong gian véi hé toa dd0 Oxyz, cho hai diém A(l; —2;3),B(—l;0;1) va mat phéng
(P):x+y+z+4=0. Viét phuong trinh mat clu (S) c6 ban kinh béng A—6B , €0 tAm thudc dudng théng
AB va (S) tiép xic véi (P).

A (e d) (r=3) (2 2) =5,
B. (x+4) +(y-3) +(z+2)" = %hoéc (x+6)2+(y—5)2+(z+4)2:%.
C. (x+2) +(y+3) +(z+4) = %hoéc (x—6)2+(y-5)2+(z-4)2=§.
D. (x+6)" +(y=5) +(c+4)’ ==
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Cau 121: Trong khong gian v6i hé toa d6 Oxyz, cho dudong thing A:=— 5 a —yT_3 :§Va mit phang

(P):2x—y+2z=0. Viét phuong trinh mit cu c6 tdm thuoc dudng thing A, ban kinh bang 1 va tiép
xtic voi mat phang (P).

.(x+1) (y+1)2+(z+1) =1.
B. (x=5) +(y-11)"+(z-2)" =1 hodc (x+1)"+(y+1)"+(z+1)" =1.
C. (x=5) +(y-11)"+(z-2)" =

D. (w#5) +(y+11)" +(2+2) =1 hoge (x-1) # (y-1) +(s-1) =1
Cau 122: Trong khdéng gian véi hé toa d Oxyz. Tim khoang cich d gilta hai duong thang

x=1+2¢
d:dy=—1-1,(0R va g': 2 2=2*2_273
o -1 1 1
A. d(d,d’):%. B. d(d.d")=~2. C. d(d.a")=A6. D. d(d,d’)=§.

Cau 123: Trong khong gian v6i hé toa dd Oxyz, cho mit phiang (P):2x+y—2z+10=0 va diém
1 (2;1;3) . Viét phwong trinh mit cau tm 7 cat (P) theo mot dudng tron c6 ban kinh bang 4.

A (8):(x=2)" +(y-1)" +(z-3)" =25. B. (8):(x+2)" +(y-1)" +(z+3)" =16.

C. (8):(x=2)" +(y-1)"+(z-3)" =16. D. (8):(x=2)" +(y+1) +(z-3)" =25.
Cau 124: Trong khdéng gian véi hé toa dd Oxyz, cho mit phang (P):x+2y+z+1=0 va diém
A(l; 0;3).Viét phuong trinh mit phang (Q) song song voi (P) va khoang céch tir diém A dén (Q)bing

Je.

A. x+2y+z-10=0. B. x+2y+z-2=0.

C.x+2y+z+10=0 va x+2y+z-2=0. D. x+2y+z-10=0 va x+2y+z+2=0.
Cau 125: Trong khong gian v6i hé toa dd Oxyz, cho duong thing d : Tl—%=_i2 va hai diém
A(2;l;0) ,B (—2;3; 2). Viét phuong trinh mat cau di qua A, B va c6 tim thudc dudong thflng d.

A (x+1) +(y+1) +(z-2)" =17 B. (x—1)"+(y+1)" +(z-2)" =16.

C. (x=1) +(y-1)" +(z+2)" =19, D. (x+1)" +(y-1) +(z+2) =18

Cau 126: Trong khong gian véi hé toa dd Oxyz, cho duong thang (d)di qua diém A(2;3;5) va vudng
g6c voi mat phang (a):2x+3y+z-17 =0. Tim toa do giao diém H cua (d) véi Oz.
A. H(0;0:1). B. H(0:0;4). C. H(1;3:2). D. H(4;0;-2).
Cau 127: Trong khong gian véi hé toa dd Oxyz. Goi d 1a dudng thang di qua gbc toa do O, vudng géc
x=1+1t
v6i truc Ox va vudng géc véi duong thang A:{y=2-¢,t0R . Viét phuong trinh ciia duong thang d.

z=1-3¢
x=t x=0 xX=t
— X_Yy_2 — —
A. <y ==3¢,t0OR. B'T_g__' C.qy=-3t,t0OR. D. <y=3¢t,tOR.
z=-1 Z=t 7=~
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Cau 128: Trong khong gian voi hé toa dd Oxyz, cho cic diém A(2;1;0),B(1; 2;2), C(l;l;O) va mat
phang (P):x+y+z-20=0. Xéc dinh diém D thudc AB sao cho duong thang CD song song vGi mit
phang (P).

A. D(52;-1). B. DG % %} C. DG % —1) D. D[%;—%;l),

Cau 129: Trong khong gian voi hé toa do Oxyz, cho hai diém A(—l;2;3),B(1;O; —5) va mit phang
(P):2x+y-3z-4=0. Tim toa 6 diém M thudc (P) sao cho A, B, M théng hang.

A. M (0;1;-1). B. M (0;L;1). C. M (LL1). D. M (0;1;0).
Cau 130: Trong khong gian véi hé toa d0 Oxyz , cho mat cau (S) c6 thm [ (6;3; —4). Tim bén kinh R cua

mat cau S tiép xuc voi truc Ox.

A. R=5. B. R=23. C. R=43. D. R=4.
Cau 131: Trong khong gian v&i hé toa d6 Oxyz, cho mat phang (a):x+3y+z+1=0 va duong thiang
x=1+t¢
d:qy=2-t ,t0OR. Tim toa do giao diém A cta d va (a).
72=2-3t
A. A(3;,0;-4). B. A(=3;0;4). C. A(3;-4;0). D. A(3;0;4).
Cau 132: Trong khong gian véi hé toa d6 Oxyz, cho diém A(l;2;3) va duong thang
d: x;l_%_z_—z?a Viét phuong trinh duong thang A di qua A, vudng géc véi d va cit truc Ox.
x=1+2¢ x=1+2¢ x=1+2¢ x=1+2¢t
A, A:iy=2+2t,t0R. B. A:<y=2t ,t0OR. C.A:qy=3+3t,t0R. D. A:qy=2+2¢,tR.
z=1-3¢ 7=3+3t 7=2+2¢ 7=3+3t

x =2t
Cau 133: Trong khong gian v6i hé toa dd Oxyz, cho duong thiang d :{y=1-t,t0R. Phuong trinh nio

=2+t
sau ddy ciing 1a phuong trinh cta duong thing d ?
x=2-2t x=4-2t x=2t x=4+2¢
A.<y=-t ,tOR. B.sy=-1+¢,r0OR. C.qy=1+¢,t0OR. D.<y=1-¢ ,t0OR.
7=3+¢ 7=4-t 7=2+t¢ 7=4+¢
Cau 134: Trong khong gian véi hé toa dd Oxyz, cho dudng thang A: 12 _y_-;l :il va mit phang

(P):x+y+z-3=0. Goi I 1a giao diém cua A va (P). Tim toa do diém M thudc (P) sao cho MI vudng
g6c v6i A va MI =414,

A. M (5;9;-11) hoac M (3;7;13). B. M (5;9;11) hodc M (-3;-7;13).

C. M (5,9;~11) hodc M (-3;-7:13). D. M (5;-9;11) hodc M (3;7;-13).
Cau 135: Trong khong gian véi hé toa d0 Oxyz, cho hai diém A(1;3;-4) va B(-1;2;2). Viét phuong
trinh mit phing trung tryc ctia doan thing AB.

A, 4x+2y+12z-17=0. B. 4x-2y-12z-17=0.

C.4x-2y+12z+17=0. D. 4x+2y-12z-17=0.
Cau 136: Trong khong gian vdi hé toa do Oxyz, cho hai diém A(2;0;1),B(0; —2;3) va mat phéng
(P):2x—y—-z+4=0.Tim toa d6 diém M thudc (P) sao cho MA = MB =3.
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A. M (0:1;3) hodc M(—ﬁ;f;ﬁ) B. M (0:1;3) hodc M(Q;E;E)
77 7 777

C. M (1;0;3) hoac M(—E;E;EJ. D. M (3;0;1) hodc M(E;E;ij'
77 7 777

Céu 137: Trong khong gian véi hé toa dd Oxyz, cho hai mit phang (a):m*x—y+ (m2 —2) z+2=0 va

(,[3’) :2x+m’y—2z+1=0(m 1a tham sb thyc). Tim cdc gid tri cua m d& mp (0/) vudng géc véi mp (,[3’)

A. m|=+3. B. |m|=2. C. |m|=1. D. |m|=~2.
X=5+2t
Cau 138: Trong khong gian véi hé toa dd Oxyz, cho hai duong thang d,:{y=1-t ,t0OR va
7=5-t
x=9-21

d,:{y="t ,' OR. Viét phuong trinh mit phang chira ca hai duong thang d,.d,.
z==2+1
A. 3x+5y+7-25=0. B.3x-5y+z-25=0. C.3x-5y-z+25=0. D. x+y+z-2=0.
Cau 139: Trong khong gian vdi hé toa d0 Oxyz, cho bon diém A(—l; —2;4),B(—4; —2;0),C(3; —2;1) va
D(1;1;1). Tim d¢ dai dudng cao / ciia tr dién ABCD ke tir dinh D.

A. h=35. B. h=2. C.h=%. D. h=3.

. + - .
Cau 140: Trong khong gian véi hé toa d0 Oxyz, cho dudong thang A: xTZ :yTz :il va mat phang
(P):x+2y—3z+4=0. Viét phuong trinh dudng thang d nam trong (P) sao cho d cat va vudng géc véi

dudng thang A.

x=-3+¢ x=-3+¢ x=-3+¢ XxX=3+t
A Sy =1+2¢ ,t0R. B. <y=1-2r,tUR. C.<y=1-¢t ,tUR. D. sy=1-2¢,tUR.
z=1+¢ z=1-t z=1-2t Z=t
Cau 141: Trong khong gian voi hé toa dd Oxyz, cho dudng thang d:x;1= y_;lzzl—l' Viét phuong
trinh mat cau tim 1(1;2; —3) va cit d tai hai diém A, B sao cho AB =\/%.
Ao (x+1) +(y+2)" +(2-3)" =169. B. (x+1)" +(y+2)" +(z+3)" =81.
C. (x=1)"+(y-2)" +(z-3)" =49. D. (x=1)"+(y-2)" +(z+3)* =25.

Cau 142: Trong khong gian v6i hé toa dd Oxyz, cho diém A(O;O;—Z) va duong thing

+ - + ‘ N ’ 5
AXF2 o722 Z%3 gt phuong trinh mat cAu tim A, cit A tai hai diém B, C sao cho BC =8.

2 3
Ao xP+y?+(z+2) =25, B. x> +y?+(z+2)" =16.
C. x*+y +(z+2)" =36. D. X’ +y*+(z+2) =9.

Cau 143: Trong khong gian v6i hé toa dd Oxyz, cho cic miat phang (P):x+2y+3z+4=0 va
(P):3x+2y—-z+1=0. Viét phuong trinh mit phing (P) di qua diém A(l;l;l), vudng géc véi hai mat
phang (P) va (P,).

A. 4x-5y+2z-1=0. B.4x+5y+2z-3=0. C.4x-5y-z+1=0. D.2x-3y+2z-5=0.
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Cau 144: Trong khong gian v6i hé toa d§ Oxyz, cho hai diém A(3; 2;1),B(—%;—?;1—;) va mat cau
(S): (x —1)2 + (y - 2)2 + (z —3)2 =4 . Xéac dinh toa do6 cua tiép diém H cua mit phéng trung tryc cua doan

AB va mit cau (S).

A. H l;2;E . B. H —l;z;E . C.H —l;—g;E . D. H —l;—z;—E .
333 333 3 33 33 3

Cau 145: Trong khong gian v6i hé toa d6 Oxyz, cho bén diém A(I;O;O),B(O;I;O),C(O;O;l) va
D(~2;1;~1). Tinh thé tich V ctia tir dién ABCD.

A. V=2 B.V:%. C.v=1 1.

1
&
<

I

|

x=-8+4t
Cau 146: Trong khong gian v6i hé toa d0 Oxyz, cho dudng thing d:qy=5-2¢t ,tOR va diém
Z=t
A(3;~2;5). Hinh chiéu vuéng géc ctia A trén d la diém nao dudi day ?
A. K(-4;-13). B. H(4;-1;3). C. J(4-1;-3). D. I(-41;-3).
Cau 147: Trong khong gian vdi h¢ toa do Oxyz, cho mat phfmg (P):2x-2y—z—4=0 va mit cau
(S):x*+y*+77-2x—-4y-6z-11=0. Biét mat phéng (P) cat mit cau (S) theo mot duong tron. Xac
dinh toa d6 tam H va ban kinh r cua duong tron do.

A.Tam H(2;1;2), ban kinh r =3. B. Tam H (1;0;2), ban kinh r =4.
C.Tam H (3;0;2), ban kinh r =5. D. Tam H (3;0;2), bén kinh r =4.
Cau 148: Trong khong gian v6i hé toa dd Ouxyz . Viét phuong trinh mit phang (P) tiép xtdc véi mit ciu
xX==5+2¢t
(S): x> +y* +72 —10x+2y+26z+170=0 va song song voi hai duong thing d:{y=1-3r tOR,
z=-13+2¢t
x=-7+3¢
d :<y=-1-2¢,/0OR.
7=8
A. 4x+6y+5z+51+577 =0. B. 4x+6y+5z+51+5y77 =0.
C. 4x+6y+5z+51-577 =0. D. 4x+6y+57£51+5y77 =0,

Cau 149: Trong khong gian véi hé toa d0 Oxyz , cho mat cau (S) c¢6 tam I (3;3; —4) va tiép xuc voi truc
Oy. Tim ban kinh R ctia mit cau (S).

A.R:%. B. R=4. C. R=+5. D. R=5.
Cau 150: Trong khong gian véi hé toa dd Oxyz, cho ba diém A(1;0;0), B(0;2;0),C(0;0;3). Phuong
trinh nao sau day khong phai la phuong trinh mét phing (ABC ) ?

A. 12x+6y+47-12=0. B. 6x+3y+2z-6=0. C.6x+3y+2z+6=0. D.x+%+§=1.

Cau 151: Trong khong gian véi hé toa dd Oxyz, cho mit phang (P):2x+y—2z—1=0 va duong thang
al I 2 12 = ZTH . Tim giao diém M cua d va (P). Viét phuong trinh mit phang (Q) chtra d va vudng

gbc voi (P).

d:
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A. M (7:3:2), (Q):x+y+z+1=0. B. M(%ﬁ;%), (Q):x—8y+5z+13=0.
1 1 7 .3
C. M E;_3;§ , (Q):x+8y+5z-3=0. D. M 5;—3;5 , (Q):x+8y+5z+13=0.

Cau 152: Trong khong gian véi hé toa dd Oxyz, cho cdc diém A(3;—2; —2),B(3;2;0), C(0;2;1) va
D(—l;l;2) . Viét phuong trinh mat ciu (S) thm A va tiép xtic voi mp(BCD).

Ao (x=3)"+(y+2)" +(z+2) =16. B. (x=3)" +(y+2) +(z+2) =15.

C. (x=3) +(y+2) +(z+2)" =14, D. (x-3)"+(y+2)" +(z+2) =17.
Cau 153: Trong khong gian voi hé toa do Oxyz. Tim toa d0 giao diém M cua dudong thang
d:x—12 _ y=9 _2-

4 3
A. M (1;051). B. M (12;9:1). C. M (L16). D. M (0;0;-2).

! va mat phang (a'):3x+5y—z—2=0.

Cau 154: Trong khong gian voi hé toa d6 Oxyz, cho diém M (2;1;0) vd mit phing
(Q):x+3y-2z—27=0. Tim toa do diém M’ dbi ximg v6i M qua (Q).

A. M'(13;6,-4). B. M'(6;13;-4). C. M'(13;-4;6). D. M'(6;3;4).
Cau 155: Trong khong gian véi h¢ toa d Oxyz . Tim toa do diém A’ d6i xing voi diém A(l; -2; —5) qua
x=1+2¢
duong thang A c¢6 phuong trinh: { y =—1-7,r0OR.
7 =2t
A A (-3;2:1). B. A'(1;2;-3). C. A'(3;-2:1). D. A'(1;3;2).

Cau 156: Trong khong gian véi hé toa d0 Oxyz, cho ‘1;‘ =2,

=1,(1;,\7) :%T. Tinh géc ¢ gilita vecto v
va vecto u —v.

A. ¢ =30". B. ¢ =90". C. ¢ =60". D. ¢ =45°,
Cau 157: Trong khong gian véi hé toa dd Oxyz, cho diém G(l;l;l). Mit phang qua G va vudng géc véi

dudng thang OG c6 phuong trinh 1a phuong trinh nao dudi day ?
A x+y-z-3=0. B. x+y+z=0. C.x+y+z-3=0. D. x-y+z+3=0.

Cau 158: Trong khong gian v6i hé toa dd Oxyz, cho mat cau (S): x> +y* + (z - 2)2 =1va hai mit phing
(P):3x+4z-12=0, (Q):3x+12y+4z—-12=0.Mat phéng cit mat ciu (S) theo mot duong tron c6 ban
kinh r :2 1a mat phang nao dudi day ?

A. mp(P). B. mp(Q).

C. mp(P)va mp(Q). D. Khong c6 mét phang nao.
Céu 159: Trong khong gian véi hé toa d9 Oxyz, cho mat phang (a):(1+m)x+ J2y + (m-1)z+2m=0
(m 12 tham s6 thyc) va mit cau (S): x> +y*> +z> =1. Tim tit ca gid tri tham s6 m dé mat phang (a) tiép
xtdc voi mat cau (S).

A.m=\/5 hoac m=—\/5. B. m =1 hodac m=-1.

C. m=+2. D. m=-1.
Cau 160: Trong khong gian v6i hé toa dd Oxyz, cho miat phang (0’ ) di qua hai diém
A(4; —1;1) ,B (3;1; —1) va chtra try Ox. Phuong trinh nao sau ddy 1a phuong trinh ctia mét phing (0/) ?
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A. x+z=0. B. y+z=0. C. x+y=0. D. x+y+z=0.
xX=t
Cau 161: Trong khong gian v6i hé toa d6 Oxyz, cho hai duong thang d:yy=2t tOR
z=1-t
x=1+2s

d,:{y=2+2s,s0OR. Xét vi trf twong ddi gitta d, va d,. Ménh dé nao dudi dy ding ?

Z=-s
A. d, va d,vudng géc nhau. B. d, va d,chéo nhau.
C. d, va d, song song nhau. D. d, va d, cat nhau.

x=2 _y+1_z+3

Cau 162: Trong khong gian voi hé toa 40 Oxyz, cho hai dudng thang d: 5 5

x=1_y-1_z+1

d,: N 5 . Tim hoang céch d gitta d, va d,.
A.d:g. B.d=4—‘2/§. C.dzg. D. d =42.

Cau 163: Trong khong gian v6i hé toa dd Oxyz, cho biét ba dinh ctia mot hinh binh hanh ¢6 toa do 1a
(1,1;1),(2:3;4).(6:5:2). Tinh dién tich S ctia hinh binh hanh.

/83

A. S =83 B. S =+/83. C.S:T. D. S =24/83.

xX=t
Cau 164: Trong khong gian véi hé toa dd Oxyz, cho dudng thing (d):{y =-1,s0R va hai mit phang
z=-1
(P):x+2y+2z+3=0, (Q): x+2y+2z+7=0. Viét phuong trinh mit cau (S) c6 tim thudc (d) va tiép
xdc voi (P), (Q).

A (S):(x+3) +(y+1) +(z-3) = B. (8):(x=3) +(y+1) +(z+3) =

Ol O
N=R I ENCR N N

C. (8):(x+3) +(y+1) +(z-3) = D. (8):(x=3) +(y-1) +(z-3)" =

Cau 165: Trong khong gian v6i hé toa dd Oxyz. Tim ban kinh R ctia mit ciu tim / (1;3;5) va tiép xiic
xX=t
voi duong thang d:{y=-1-¢,t0R.
z=2-t
A. R=4/7. B. R=14. C.R=1. D. R=+/14.
Cau 166: Trong khong gian véi hé toa dd Oxyz, cho diém A(-L1;0) va dudng thang

- + . .
Einl S e le . Tim toa d¢ diém M thudc d sao cho do dai AM béng /6.

1 -2
A. M (1;0;1) hay M (2;0;2). B. M (1;0;~1) hay M (0;2;-2).
C. M (;1;0) hay M (0;2;2). D. M (-10;~1) hay M (-2;0;-2).

Cau 167: Trong khong gian voi hé toa do Oxyz. Viét phuong trinh cdc miat phang chia hai diém

NE)

A(1;0;0),B(0;-2:3) va cdch diém M (1;1;1) mot khoang bing =
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A. x+y+z-1=0 va 23x-37y—-17z-23=0. B. x+y+z-1=0 va 2x-3y—-7z-23=0.

C. x+2y+z-1=0 va 23x-37y—-17z-23=0. D.2x+3y+z+1=0 va3x—-y+z-3=0.
Cau 168: Trong khong gian véi hé toa dd Oxyz, cho ba diem M (2;0;0), N (0;-3;0),P(0;0;4). Tur gide
MNPQ 14 hinh binh hanh, tim toa do diém Q.

A. 0(3;2;4). B. 0(4;3;2). C. 0(-2:-3:4). D. 0(2:3;4).
Cau 169: Trong khong gian véi hé toa d0 Oxyz, cho diém A(—1;3; —2) va mat phéng
(P) :x—2y=2z+5=0. Tinh khoang céch tir A dén (P) va viét phuong trinh mit phang (Q) di qua A va
song song voi (P).

A. d(A(P))=2,(Q):x=2y+2z+3=0. B. d(A,(P)) =§,(Q):x—2y—21+3=0.
C. d(A.(P)) =%,(Q):x+2y—2z+3=0. D. d(A,(P))=%,(Q):x—y—z+3=0.

Cau 170: Trong khong gian véi hé toa do Oxyz, cho mit cau (8):(x—1)"+(y+3)" +(z-2)" =49.
Phuong trinh nao sau ddy 14 phwong trinh cia mat phang tiép xiic voi mit cau () ?

A, x+2y+2z-7=0. B. 6x+2y+3z-55=0.

C. 6x+2y+3z=0. D. 2x+3y+6z-5=0.
Cau 171: Trong khong gian véi hé toa dd Oxyz, cho mit phang (P):4x+ y—2=0. Pudng thang nio
trong céc duong thang sau vudng géc v6i mit phang (P)?

x=1-4¢
A A:dy=2+¢ tOR popXTloytl_z-2
2 -1 1
=4
x=1+4¢
coa X3tz D.A:y=2+1 t0OR
4 1 2 ;
Z:

Cau 172: Trong khong gian véi hé toa do Oxyz, cho mit phang (P):3x—4z—1=0. Mit cau nao trong
cdc mit cu sau day khong cit mat phéng (P)?

2 2 2 2 2 4
A, (x-1) +(y-3) +({z-1) =1. B. (x—-1) +(y-3) +z"=—.
(-1 +(5-3) +(e-1) (s (s-3) +e=
_ 2 _ 2 2_1 2 2 _ 2_
C. (x 1) +(y 3) +z =55 D. x +(y+1) +(z 3) =5.
Cau 173: Trong khong gian véi hé toa dd Oxyz. Tim tat ca cdc gid trj thuc ctia tham sé m sao cho duong
x=l—§t
thang d:{y =t ,t0R nam trong mit phang (a):2x—y-2z-6=0.
z:—Z—lmt
2
A. m=4. B. m=-4. C. m=2. D. m=4va m=-2.

Cau 174: Trong khong gian véi hé toa d0 Oxyz , cho mat cau (S): (x—3)2 +(y +2)2 +(z —1)2 =100 va
mit phang (P):2x—2y—z+9=0. Biét rang (P) cat (S). Tim tim va ban kinh ctia dudng tron thiét dién
cua (P) va (S).

A.Tam J(1;2;3), ban kinh r=7. B. Tam J (~1;2;3), bdn kinh r =8.

C. Tam J(-1;2;3), bén kinh r =242, D. Tam J (1;-2;-3), ban kinh r =4.
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Cau 175: Trong khong gian voi hé toa d§ Oxyz, cho tam gidc ABC c6 A(l; 1;0), B(0;2;1) va trong tim
G(O; 2; —1). Viét phuong trinh dudng thang A di qua diém C va vudng géc v6i mit phing (ABC).

x=-1+¢ x=-1+¢ x=-1+¢ x=1+¢
A.<y=3+r ,t0OR. B.{y=3-r ,t0OR. C.qy=3+r ,t0OR. D. <y=3+¢,t0R.
z=—4 z=—4 z=4 =4t
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ON TAP THI THPT

Ciu 1: Trong khong gian Oxyz, cho hai diém A(2;2;1),B[—§;%;§j. Puong thang qua tim dudng tron

noi tiép tam gidc OAB va vudng géc véi miat phang (OAB) c6 phuong trinh Ia:
I B
A. 3-" 3= 6 B.X+1=y_8=Z_4.
1 -2 2 1 -2 2
2 2 5
X+§ Y7y Z+§ D x+1_y-3 z+1
1 -2 2 1 2 2

Cau 2: Trong khéng gian voi hé toa dd Oxyz, cho duong thang d vudbng géc v6i miat phang

(P) :4x—7+3=0. Vecto nao dudi day 1a mot vecto chi phuong cia dudng thang d ?
Ao u=(41;3). B. u=(41-1). C.u=(4-13). D. u=(4;0;-1).

Cau 3: Trong khong gian v&i hé toa do Descartes Oxyz, cho diém A(3;—1;O) va duong thing

x=2 _y+l_z-1

d ! 5 . Mit phang (a) chtra d sao cho khoang cich tir A dén (a) 16n nhat ¢6 phuong
trinh 1a
A, x+y-z+1=0. B. x+y-z=0. C.x+y-z-2=0. D. —x+2y+z+5=0.

Ciau 4: Trong khong gian Oxyz, cho diém A(3; -1 1) . Hinh chiéu vudng géc ciia diém A trén mit phang
(Oyz) 1a diém

A. M (3;0;0). B. N(0;-L1). C. 0(0;0:1). D. P(0;-10).
Cau 5: Trong khong gian Oxyz, cho ba diém A(l;l;l) , B(—l;2;0) , C(2; - 3;2). Tap hop tat ca cdc diém
M céchdéubadiém A, B, C la mot duong thang d . Phuong trinh cia duong thiang d 1a

x=-8+3¢ x=-8+3t x=-8-3t x=-8+3¢
A.y=t . B.yy=t¢ . C.yy=t . D.<y=-t
z=15-Tt 7=15+7t 7=15+7t z=-15-Tt
. + - .
Cau 6: Trong khong gian Oxyz cho duong thang A :% = yTl = ZTl va mat phang

(P) :x—2y-z+3=0. Puong thing nim trong (P) dong thoi cét va vudng géc v6i A c6 phuong trinh

la:

x=1+¢ x=1 x=1+2¢ x=-3
A <y=1-2¢. B.yy=1-¢ . C.qyy=1-¢. D.<y=-t.
z7=2+3¢t z7=2+2¢t z=2 z7=2t

Cau 7: Trong khong gian v&i hé toa dd Oxyz, cho mit cau (S):x* + y* +z2 =4a”,a >0. Mit cau (S) cat
mat phéng (Oxy) theo mdt duong tron (C). Xac dinh tdm va ban kinh cta (C).

A. Tam 0(0;0;0) va ban kinh r =2a. B. Tam I(1;1;0) va ban kinh r =2a.

C. Tam J(0;1;1) va ban kinh r =a. D. Tam H(1;1;1) va ban kinh r =4a.
Ciu 8: Trong khong gian Oxyz , cho diém M (1; 1,'2). Hoi ¢6 bao nhiéu mat phang (P) di qua M va cat
céc truc x'Ox, y'0Oy,z7'0z lan luot tai cac diém A, B,C saocho OA=0B=0C #0?

A. 3 mat phang. B. 4 mat phang. C. 8 mat phang. D. 1 mat phang.
Cau 9: Trong khong gian Owxyz, phuong trinh ctia mat phang (P) di qua diém B(Z; 1;—3), dong thoi
vudng géc voi hai mit phang (Q):x+y+3z =0, (R):Zx—y+z =0 la
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A. 4x+5y-3z+22=0. B. 4x-5y-3z-12=0.
C.2x+y-3z-14=0. D. 4x+5y-3z-22=0.

Cau 10: Trong khdéng gian Oxyz, cho hai diém A(2;—2;4),B(—3;3;—1) va mat phang
(P):2x—y+2z—8=0.Xét M ladiém thay doi thudc (P), gid tri nh6 nhét cua 2MA* +3MB’ béng

A. 145, B. 108. C. 135. D. 105.

Cau 11: Trong khong gian véi hé truc toa d0 Oxyz, cho hai vec to Zz(l; -2; 0) va l;(—2; 3; 1). thmg
dinh nao sau day 1a sai?

A [p|=14. B.2a=(2-40). C.ab=-8. D. a+b=(-11; -1).
Cau 12: Trong khong gian véi hé truc toa do Oxyz, cho hai diém A(O; 2; —4),B(—3;5;2). Tim toa do
diém M sao cho biéu thitc MA® +2MB? dat gia tri nho nhét.

A. M (-2;4;0). B. M (-1;3;-2). C. M(=37;-2). D. M[—%;Z;—lj.

2
Cau 13: Trong khong gian Oxyz, cho mit ciu (S) cé tim I(—2;1;2) va di qua diém A(l; —2;—1). Xét
cic diém B, C, D thudc (S ) sao cho AB, AC, AD d6i mot vudng géc v6i nhau. Thé tich ctia khdi tir

dién ABCD c6 gi4 tri 16n nhét bang
A. 36. B. 216. C. 108. D. 72.
Cau 14: Trong khong gian v&i hé toa dd Oxyz, cho mit phiang (P):3x—z+2=0. Vecto niao dudi ddy la
mot vecto phap tuyén cua (P)?
A. n, =(3;0;-1). B. n,=G;-12). C. n, =3;-10). D. n, =(-1;0;-1).
Cau 15: Trong khéng gian Oxyz, Cho hai diém A(S; —4;2) va B(l; 2;4). Mit phang di qua A va vudng

géc voi duong thang AB c6 phuong trinh 12
A. 2x-3y—-z+8=0. B.3x-y+3z-13=0. C.3x-y+3z-25=0. D.2x-3y-z-20=0.

Cau 16: Trong khdéng gian véi hé toa dd Oxyz,cho mit phang (P):3x+4y+2z+4=0 va diém
A(1;-2;3). Tinh khoang céch d tir diém A dén (P).
V5 5 5 5

A.dz?. B.d=——. C.d==. D. d=—.

J29 9 29

Cau 17: Trong khong gian vadi h¢ truc toa d Oxyz , cho vécto a = (1; —2;3) . Tim toa d0 cua vécto b biét
rang vécto b nguoc hudng voi vécto a va |l;| = 2|Zl|.

A. b =(2-2;3). B. b =(-2;4;-6). C. b =(2;-4;6). D. b =(-2;-23).
Cau 18: Trong khong gian toa dd Oxyz, cho mit cu (S) X+ +77—2x+4y—-4z-16=0 va mat
phing (P) :x+2y-2z-2=0. Mit phing (P) cit mat cau (S) theo giao tuyén 1a mot dudng tron ¢
ban kinh la:

A. r=+e. B. r=4. C. r=243. D. r=22.
Cau 19: Trong khong gian voi h¢ truc toa d0 Oxyz, cho hai diém A(l; 0;—3) , B(—3;—2; —5). Biét réng
tap hop cdc diém M trong khong gian thoa man dang thic AM* +BM* =30 1a mot mét cau (S). Toa
d6 thm I va ban kinh R cia mit cu (S ) l1a

V30

AT (-l=k-4)R=2 B. I(-L;,—-1;-4);R =6,
C. 1(-2;-2;-8);R=3. D. I(-L-5-4);R=3.
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x=1+3¢
Cau 20: Trong khong gian Oxyz, cho duong thang d:{y=1+4t. Goi A la dudng thing di qua diém
z=1
A(l;l;l) va ¢6 vecto chi phuong u =(l; -2; 2). Puong phan gidc ctia géc nhon tao bdi d va A cb
phuong trinh la

x=1+3t x=-1+2¢ x=-1+2¢ x=1+7t
A.Sy=1+4r. B. y=-10+11z. C.3y=-10+11z. D.<y=1+1 .
z=1-5¢t 7=-6-5¢ 7=6-5¢ z=1+5¢
Céau 21: Trong khong gian Oxyz , mit cau (S) : (x—S)2 +(y —1)2 +(z + 2)2 =3 ¢6 ban kinh bang
A. 3. B. 9. C. 24/3. D. /3.
Céau 22: Trong khong gian Oxyz , mit phang (P) :x+2y+3z-5=0 c6 mot véc-to phap tuyén la
A. ny=(-1;2;3). B. n, =(1;2;3). C. n,=(1;2;-3). D. n, =(3;2;1).

Cau 23: Trong khong gian Oxyz, cho mit phing (P) di qua diém M (1;2;3) va cit cdc truc Ox, Oy,
Oz 1an luot tai cdc diém A, B, C (khac O). Viét phuong trinh mat phang (P) sao cho M Ia tryc tam
cua tam gidc ABC.

A. f+§+§:3. B. 6x+3y-27-6=0. C.x+2y+3z-14=0. D. x+2y+3z-11=0.
Cau 24: Trong khong gian v6i hé toa dd Oxyz, vecto nio duédi ddy la mot vecto phap tuyén clia mat
phang (Oxy)?

A. m=(L1L1). B. j =(0;1;0). C. i =(10,0). D. k =(0;0;1).

Cau 25: Trong khong gian vé6i hé toa 40 Oxyz, cho hai diém A(l;—l;l);B(3;3;—l). Mit phang (0’) la
trung truc ctia doan thang AB c6 phuong trinh 12

A. (a):x+2y—z—4=0. B. (a):x+2y—z+2=0.

C.(a):x+2y+z-4=0. D. (a):x+2y-z-3=0.

A R . . 2 x—1 y-2 z-3 _ PR e an
Cau 26: Trong khong gian Oxyz , dudng thang d : ST T3 di qua di€m nao dudi day?

A. P(1;2;3). B. N(—2;1;—2). C. M(—1,—2;-3). D. 0(2;—1,2).
Cau 27: Trong khong gian vdi hé toa do (O;f;j;E), cho hai vecto a =(2;—1;4) vad b =i -3k . Tinh
b .

A. ab =-13. B. @b =-10. C. db =5. D. ab =-11.

Cau 28: Trong khong gian véi h¢ toa dd Oxyz, cho hai diém A, B véi OA=(2;-1;3), OB =(52;-1).
Tim toa d0 ctia vecto AB.
A. AB=(2;-1;3). B. AB=(7;1;2). C. AB=(3;3;-4). D. AB =(-3;-3;4).
x=1+3¢t
Cau 29: Trong khong gian Oxyz, cho duong thang d:{y=1+4s. Goi A la duong thang di qua diém
z=1
A(l;l;l) va c6 vecto chi phuong u= (—2;1; 2) . Puong phan gidc ctia géc nhon tao boi d va Acéd phuong

trinh 1a.
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x=-18+19¢ x=1+27¢ x=-18+19¢ x=1-t¢
A {y=—6+Tt . B.{y=1+r . C.qy=-6+Tt . D. y=1+17¢.
z=-11-10¢ z=1+t¢ z=11-10¢ z=1+10¢

x—1_y+2 _z

| " va cit hai duong

Cau 30: Phuong trinh dudng thiang song song véi duong thang d :

. + + - - - -
théngdl:x boy*l_z Z;dz:x l-y-2.z2 3121:

2 1 -1 -1 1 3
A.x+1=y+1=z—2‘ B,x_lzlzz_l_
-1 -1 1 1 -1 1
C.x—lzlzz—l. D.x—lzy—2=2—3.

1 1 -1 1 1 -1

Cau 31: Trong khong gian Oxyz, cho mit cau (S) :(x—2)2 +(y —3)2 +(z +1)2 =16 va diém
A(—l;—l;—l). Xét céc dieém M thudc (S) sao cho duong thing AM tiép xic véi (S) M 1ludn thudc mot

mit phang ¢ dinh ¢6 phuong trinh la
A. 3x+4y-2=0. B. 3x+4y+2=0. C. 6x+8y+11=0. D. 6x+8y—-11=0.

Cau 32: Trong khong gian vi hé truc toa dd Oxyz, phuong trinh mit cau (S ) c6 tim nam trén dudng

thang d ——yT_1= 222 va tiép xiic voi hai mat phang (P):2x—z—4=0, (Q):x—2y—2=0 la
A (8):(x+1) +(y+2)" +(2+3)" =5. B. (8):(x=1)"+(y-2)"+(z-3)" =+5.
C. (8):(x=1)"+(y-2)" +(z-3)" =5. D. (8):(x=1)"+(y-2)"+(z-3)" =3.

Ciau 33: Trong khong gian vé6i hé toa dd Oxyz, tim tat ca cdc gid tri thuc ctia tham sé m dé phuong trinh
x*+y*+z° =2x—2y—4z+m =0 la phuong trinh mit cau.

A. m>6. B. m<6. C. m<e. D. m=6.
Cau 34: Trong khong gian Oxyz, cho mit cau (S) : (x+1)2 +(y +1)2 +(z +1)2 =9 va diém A(2;3;—1).
Xét cdc diém M thudc (S ) sao cho duong thang AM tiép xic véi (S), M luén thudc mit phang cé

phuong trinh
A.3x+4y+2=0. B. 3x+4y-2=0. C. 6x+8y+11=0. D. 6x+8y-11=0.

Cau 35: Trong khong gian voi hé toa dd Oxyz, cho diém M (1;-2;3). Toa do diém A 1a hinh chiéu
vudng géc ctia diém M trén mit phang (Oyz) la

A. A(1-2;3). B. A(L0;3). C. A(0;-2;3). D. A(1;-2;0).
Ciau 36: Trong khong gian vé6i hé toa dd Oxyz , viét phuong trinh mat phang (P) chira diém M (1;3; —2) ,
cit céc tia Ox, Oy, Oz lan Iuottai A, B, C sao cho T=—=—.

A, 4x+2y+z+1=0. B.4x+2y+z-8=0. C.2x-y-z-1=0. D. x+2y+4z+1=0.
Céau 37: Trong khong gian Oxyz, cho diém A(l; —2;3) . Tim toa d¢ hinh chiéu vudng géc M cua diém A
trén mit phing (Oyz )

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

Cau 38: Trong khong gian Oxyz, cho diém A(l; 2;3) va duong thang d : x; = = +27. Duong

théng diqua A, vudng gbéc véi d va cit truc Ox ¢c6 phuong trinh la
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x=1+¢ x=1+¢ x=-1+2¢ x=-1+2¢
A Sy=2+72t. B. {y=2+2¢. C.yy=2t . D. <y=-2¢
z=3+3¢t 7=3+2¢ z=3¢t z=t

Cau 39: Trong khong gian vai hé toa do Oxyz, cho mait cau (S):(x+1)*+ (y=2)>+(z-1)> =9. Tim toa
d6 tam 7 va ban kinh R cia (S).
A. I(-1;2;1),R =3. B. I(1;-2;-1),R=3. C. I(-1;2;1),R =9. D. 1(1,-2;-1),R =9.
Cau 40: Trong khong gian Oxyz, cho mit phing (P):x+y+z-3=0 va duong thing
x y+l z-2

d T " . Hinh chiéu vudng géc clia d trén (P) c6 phuong trinh la
A x—lzy—lzz—l‘ B. x—lzy—lzz—l‘
3 -2 —1 1 4 -5
C. x+1:y+1:z+l‘ D. x—lzy—4:z+5‘
—1 —4 5 1 1 1
A N . re LA ~ \ 2 X—l_y—z_Z—l .
Cau 41: Trong khong gian véi hé toa d0 Oxyz, cho duong thang d : R , A(2;1;4). Goi
H (a;b;c) la diém thugc d sao cho AH c6 d6 dai nho nhat. Tinh 7 =a’ +b* +¢°.
A.T=8. B. T =4/5. C. T =13. D. T =62.

Cau 42: Trong khong gian Oxyz, cho mat cau (§):(x—1)"+(y-2)"+(z-3)" =1 va diém A(2:3;4).
Xét cdc diém M thudc (S ) sao cho duong thing AM tiép xic voi (S), M 1udn thudc mat phing cé
phuong trinh la

A, x+y+z-7=0. B. 2x+2y+2z+15=0.

C.2x+2y+2z-15=0. D. x+y+z+7=0.
Cau 43: Trong khong gian Oxyz, cho ba diém A(—l;l;l) , B(2;1;0) va C(l; —1;2) . Mat phéng diqua A
va vudng géc v6i dudng thang BC c6 phuong trinh 1a

A. x+2y-2z+1=0. B. x+2z-1=0. C. x+2y-2z-1=0. D.3x+2z+1=0.
Cau 44: Trong khong gian Oxyz, mit phang di qua diém A(Z;—l; 2) va song song voi mit phing (P) :
2x—y+3z+2 =0 c6 phuong trinh la

A. 2x—y=3z+11=0. B.2x-y+3z-9=0. C.2x—-y+3z-11=0. D.2x—-y+3z+11=0.

x=1+3¢
" N . 1A A ey 2 _ x=1_y+2 _z
Cau 45: Trong khong gian véi hé toa d0 Oxyz, cho hai duong thang d, : y——2+t,d2:T— =3
z=2

va mit phang (P):2x+2 y =3z =0. Phuong trinh nao dudi day la phuong trinh mat phang di qua giao
diém ctia d, va (P), dong thoi vudng géc voi d,?

A. 2x—-y+2z+13=0. B. 2x—-y+2z+22=0.

C.2x+y+2z-22=0. D. 2x-y+2z-13=0.
Céu 46: Trong khong gian Oxyz, cho diém E(2;1;3), mdt phang (P):2x+2y—z—3=0 va mit ciu
(S):(x—3)2 +(y—2)2 +(z—5)2 =36. Goi A la duong thing di qua E, nim trong (P) va cit (S) tai

hai diém c6 khoang cdch nho nhat. Phuong trinh ciia A 12

x=2+4+9t x=2-5¢ x=2+t x=2+4t

A Jy=1+9r. B.{y=1+3. C.iy=1-r. D.jy=1+43¢.

z=3+8t z=3 z=3 z=3-3t
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Cau 47: Trong khong gian Oxyz , cho hai diém A(l;l;—2) va B(2;2;1). Vecto AB ¢6 toa do la

A. (3:1:1). B. (3;3;-1). C. (-1;-1;-3). D. (113).
Cau 48: Trong khong gian vdoi hé toa d0 Oxyz, cho bon diém A(1;0;2), B(—2;1;3), C(3;2;4),
D(6;9; —5) . Toa @6 trong tdm cua t& dién ABCD la

A. G(2-31). B. G(2;3:1). C. G(2:3-1). D. G(-2;3:1).
Ciau 49: Trong khong gian voi hé toa dd Oxyz, cho mit phang (P):x—2y+z—-5=0. Diém nao duéi day
thudc (P)?

A. K(-5;0;0). B. J(2;-1;5). C. I1(1;1;6). D. H(0;0;-5).
Cau 50: Trong khong gian véi hé toa d6 Oxyz, cho diém A(l; —2;3) va hai mat phang
(P):x+y+z+1=0, (Q):x—y+z—-2=0. Phuong trinh nao dudi day la phuong trinh dudong théng di
qua A, song song v4i (P) va (Q)?

x=-1+¢ x=1+¢ x=1 x=1+2¢
Aiy=2 . B.yy=-2. C.qy=-2 . D.<y=-2
z=-3-t z=3-t 7=3-2t 7=3+2¢

Cau 51: Trong khong gian voi hé toa dd Oxyz, cho mit cau (S): x>+ y*> +z%> =9, diém M (1;1; 2) va mit
phéng (P):x+y+z-4=0. Goi A la dudng théng di qua M, thuoc (P) va cit (S)tai hai diém A, B sao
cho AB nho nhat. Biét réng A c6 mot vecto chi phuong 1a i = (1;a;b), tinh T =a —b.

A.T=0. B. T=-2. C.T=l1. D.T=-1.
Cau 52: Trong khong gian Owxyz, cho mit cau c6 phuong trinh x> + y* +z2 —=2x+4y—6z+9=0. Toa do
tam 7 vabankinh R cla mit cau la

A. I(1;-2;3) va R=5. B. I(-1;2;-3) va R=A5.

C. I(1;-2;3) va R=+/5. D. I(-1;2;-3) va R=5.
Ciau 53: Trong khong gian Oxyz , mit phang (P) :2x+3y+z—1=0 c6 mot vecto phép tuyén la

A. ity =(1;3;2). B. ii, =(~1;3;2). C. i, =(23;-1). D. ii, =(2;3;1).
Cau 54: Trong khong gian véi hé truc toa d0 Oxyz, cho mit cau (S) c¢6 phuong trinh
(8):x* +y* +2z* =2x—4y -6z +5=0. Tinh dién tich mit cau ().

A. 97T B. 42 C. 36 D. 127
Cau 55: Trong khong gian Oxyz, cho mit cau (S) : (x—2)2 +(y —3)2 +(z —4)2 =2 va diém A(l;2;3).
Xét céc diém M thudc (S) sao cho duong thing AM tiép xidc voi (S ), M 1udn thudc mat phang cé
phuong trinh la

A 2x+2y+2z-15=0. B. x+y+z+7=0.

C.2x+2y+2z+15=0. D. x+y+z-7=0.

x=1-t

Cau 56: Trong khong gian Oxyz , diém nao dudi ddy thudc duong thang d: < y =5+t ?

7=2+3t
A. 0(-L13). B. M (1;1;3). C. P(1;2;5). D. N(1;5;2).
Cau 57: Trong khong gian véi hé toa d0 Oxyz, cho mit phing (P):x+y—z+9:0, duong thing
d :XT_?’ =yT_3 =§ va diém A(l;2;—1). Viét phuong trinh dudng thang A di qua diém A cit d va song
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song v&i mat phang (P) .
x=1_y=-2_z+1 B x=1_y=-2_z+1
-1 2 -1 T 2 -1
C.x—lzy—2=z+l‘ D.x—lzy—2=z+1‘
1 2 1 -1 2 1
Céau 58: Trong khong gian voi hé toa dd Oxyz, phuong trinh nao dudi day 1a phuong trinh mit phang di
1_y+2 _2z-3 9
-2 1
A, x=2y+3z+3=0. B.3x-2y+z-12=0. C.3x+2y+z-8=0. D.3x-2y+z+12=0.
Cau 59: Trong khong gian vdi hé toa d0 Oxyz, cho ba diém A(2;—1;1), B(1;0;4) va C(O;—2;—1).
Phuong trinh mat phang qua A va vudng géc véi dudng thing BC 1a
A. x=2y+3z-7=0. B. x+2y+5z+5=0. C.x+2y+5z-5=0. D.2x+y+2z-5=0.
Cau 60: Trong khong gian véi hé toa do Oxyz, cho diém I(1;2;3) va mat phéng
(P):2x-2y—z—4=0.Mit cau tam I tiép xiic voi (P) tai H. Tim toa d6 diém H.
A. H(1;-1,0). B. H(-1;4;4). C. H(-3;0;-2). D. H(3;0;2).

Céau 61: Trong khong gian Oxyz, cho ba diém A(l; 2;1) , B(3;—1;1) va C(—l;—l;l). Goi (Sl) 12 mit cau

c6tim A, ban kinh bang 2 ; (S,) va () 12 hai mit cAu c6 tam lan lugt 12 B, C va ban kinh déu bang

A.

qua diém M (3;—1;1) va vudng géc v6i dudng thang A: x3—

1. Hoi ¢6 bao nhiéu mit phang tiép xtic véi cd ba mit cau (S1 ) , (Sz) , (53) .

A. 6 mit phang. B. 8 mit phang. C. 7 mit phang. D. 5 mat phang.
x=1+3¢
Cau 62: Trong khong gian Oxyz , cho duong thing d:{y=-3 . Goi A la dudong thing di qua diém
z=5+4¢

A(l; —3;5) va ¢6 vecto chi phuong 1;(1; 2; —2). Duong phan gidc cua géc nhon tao bdi d va A c6
phuong trinh la

x=-1+2¢ x=1-t x=1+7t x=-1+2¢
A <y=2-5t . B.{y=-3 . C.{y=-3+5¢. D.<y=2-5¢
7=6+11z 7=5+T7t 7=5+¢ z=—6+11¢

Cau 63: Trong khong gian v6i hé truc toa dd Oxyz, diém thudc truc Ox va cich déu hai diém
A(42;-1) va B(21;0) 1a

A. M (40;0). B. M (5;0,0). C. M (-4;0;0). D. M (-5;0;0).
Cau 64: Trong khong gian v6i hé toa d0 Oxyz, cho mit cau (§): x* +(y+2)> +(z—2)* =8. Tim ban kinh
Rcua (S).

A. R=4. B. R=8. C. R=64. D. R=242.
Cau 65: Trong khong gian véi hé toa d Oxyz, cho diém A(2; 2;1). Tinh d6 dai cta doan théng OA.
A. OA=5. B. OA=9. C. 0A=A/5. D. OA=3.

Cau 66: Trong khong gian vdi hé toa do Oxyz, cho hai diém A(1;-1;2),B(-1;2;3) va duong théng
d: xl_l = y;2 = Z;. Tim diém M (a;b;c) thudc d sao cho MA® + MB* =28, biét ¢ <0.
am[L7.-2) B. M (-1;0;-3). C. M(2:3;3). p. m[-1.-7.-2),
6 6 3 6 6 3
Cau 67: Trong khong gian véi hé toa do Descartes Oxyz, cho diém M (O; -1 2) va hai duong thang
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dl:xl_lzy+12:Z;3’dzixglzy_14=2_2.Phuongtrinhduc‘mgthéngdiqua M, citca d, va d,
la
A ﬁ_y_ﬂ_Z—Z B f_y_ﬂ_z_z C.i_)"l'l_z_z D i=y+l_z+3
3 3 4 9 9 16 -9 9 16 29 9 8
2 2

Cau 68: Trong khong gian Oxyz , cho mit phang (P) :x—4y+3z-2=0. Mot vecto phip tuyén cia mat
phang (P) la

A. n, =(1;4;3). B.n,=(-1;4;-3).  C.n =(0;-4;3). D. n, =(-4;3;-2).
Cau 69: Trong khong gian voi hé toa dd Oxyz, cho dudng thing d : X*3_J __12 ol . Mit phang
(P) di qua diém M (2;0;~1) va vudng géc véi d 6 phuong trinh la

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

C. (P): x—y+2z+2=0. D. (P): x—y-2z=0.

Cau 70: Trong khong gian vadi hé toa d0 Oxyz, cho tit dién OABC (O la géc toa d6), AUOx, BOOy,
C 0Oz va mit phang (ABC) c6 phuong trinh: 6x+3y+2z—12=0. Thé tich khéi t dién OABC béng
A. 14. B. 3. C. 1. D. 8.
Cau 71: Trong khong gian véi hé toa dd Oxyz, cho mit cau (S):(x—5)*+(y—-1)*+(z+2)* =9. Tim
tam / va ban kinh R cua (S).
A. I(-5;-1;2),R=3. B.I(5L-2),R=9. C.I(55L-2),R=3. D.I(-5-12),R=9.
Céu 72: Trong khong gian Oxyz , mit phang (Oxy)c6 phuong trinh la
A. y=0. B. x+y+z=0. C. z=0. D. x=0.
Céu 73: Trong khong gian véi hé toa o Oxyz, cho ba diém A(L;2;-1), B(2-13), C(~4:7;5). Toa do
chan dudng phén giic trong géc B cua tam gidc ABC la

A. (—g;ﬂ; j B. [E;—Z;lJ. C. (E;E;l} D. (-2;111).
3°3 3 37373

Cau 74: Trong khéng gian Oxyz, cho hai diém A(2; 2; 1), B(—g; %; g) Puong thang di qua tim

dudng tron ndi tiép tam gidc OAB va vudng géc v6i mit phang (OAB) c6 phuong trinh 12

A.x+§=y_§=z+§. B.X+1=y_8=z_4.
1 -2 2 1 -2 2

b5 ou

x+1_y-3_z+1 Y 3 ¢ 6

C.

1 =2 2 1 -2 2
Cau 75: Trong khong gian Oxyz , cho mat cau (S) cotam [ (1; 2;3) va di qua diém A(S;—Z;—l) . Xét cac
diém B, C, D thudc (S) saocho AB, AC, AD dbi mot vudng géc véi nhau. Thé tich ctia khéi tir dién
ABCD c6 gi4 tri 16n nhit bang

A. 128. B. @ C. 256. D. %
3 3
Cau 76: Trong khong gian Oxyz , diém nao dudi ddy nim trén mat phang (P) 2x-y+z-2=0.
A. 0(,-2;2). B. P(2;-1;-1). C. M (L1;-1). D. N(L-1;-1).
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Cau 77: Trong khong gian véi hé truc toa @ Oxyz cho hinh thang ABCD vudng tai A va B. Biét
A(1;2;1), B(2;0;-1), C(6;1;0) va D(a;b;c). Hinh thang ABCD c6 dién tich béng 6\/5. Ménh dé nao
dudi day ding?

A.at+b+c=6. B. a+b+c=5. C.a+b+c=8. D.a+b+c=17.
Cau 78: Trong khong gian véi hé toa dd Oxyz, cho ba diém A(O; —1;3),B(1;O;1) va C(—l;l; 2). Phuong
trinh nao dudi ddy 1a phuong trinh chinh tic cia dudng thang di qua diém A va song song v&i dudng
thang BC?

x=-2t
NI ALPE k  N tal P J al T CR T N D. |y=—1+1.
2 11 2 11

7=3+t

Cau 79: Trong khong gian Oxyz, khoang cdch gifta hai mit phing (P):x+2y+2z—10=0 va
(Q):x+2y+2z—-3=0 béng
8 4 7

A. —. B. —. C. —-. D. 3.
3 3 3

Cau 80: Trong khong gian voi hé toa do Oxyz,tim toa dO tdm I va ban kinh R cua mat cau
(x—D>+(y+2)° +(z—4)* =20.

A. I(-1;2;-4),R = 52. B. 1(1;=2;4), R = 20.

C. I(-1;2:-4),R =2+/5. D. I(1;-2;4),R = 2+/5.
Cau 81: Trong khong gian véi hé toa dd Oxyz, cho mit cau (S):x” +(y —1)2 +z% =2. Trong céc diém
cho dudi day, diém no nim ngoai mit cau (S ) ?

A. M (LL1). B. 0(110). C. P(L;0;1). D. N(0;1;0).

, + - -
Cau 82: Trong khong gian Oxyz, cho duong thang d: x2 l- yl l- Z32

(P) :x—y—z—1=0. Phuong trinh duong thang A di qua A(l;l;—2) , song song v6i mit phing (P) va

va mit phing

vudng géc v6i duong thing d 1a

Ap Xyl 272 B.a: X tloy7l_z+2

-2 -5 3 2 5 -3
x+1=y+1=z—2‘ D.A:x—lzy—1=z+2‘

2 5 -3 -2 -5 3
Cau 83: Trong khong gian voi hé toa d0 Oxyz, cho hai diém A(0:1;1) va B(1;2;3). Viét phuong trinh cta
mit phang (P) di qua A va vudng géc véi AB.

A. (P):x+3y+47-26=0. B. (P):x+y+2z-6=0.

C. (P):x+3y+4z-3=0. D. (P):x+y+2z-3=0.

Cau 84: Trong khong gian voi hé toa d0 Oxyz, cho AABC biét A(Z;O;O), B(O;Z;O), C(l;l;3). Goi
H (xo; yo;zo) 1a chan duong cao ha tir dinh A xudng BC. Tinh S =x, +y, + z,.

C. A:

A s= B. 5=, C.s=2 D. 5=
34 11 11 9
x=4-2t
Cau 85: Trong khong gian véi hé toa d6 Oxyz, cho hai duong thang chéo nhau d:qy= ,
z=3
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x=1
d,:{y=t".Phuong trinh mit cdu c6 ban kinh nho nhét tiép xiic vdi ci hai dudng thang trén 1a

I

z="1
3V 2 2 _ 3Y 2 2 _
A. x+E +y +(z+2) = B. x+E +y +(z+2) =

3V ) 2 _ 3\’ 2 2 _
C. X_E +y +(z—2) = D. X_E +y +(z—2) =

Ciau 86: Trong khong gian véi hé toa dd Oxyz , cho ba diém M (3;2;8) , N(O; 1;3) va P(2; m;4). Tim m
dé tam gidc MNP vuong tai N .
A. m=4, B. m=-10. C. m=-1. D. m=25.

Cau 87: Trong khong gian Oxyz, cho hinh hop ABCD.A'B'C'D' c¢6 A(1;0;1), B(2:1;2), D(L;-11),
C'(4;5;=5) . Tinh toa d6 dinh A’ ciia hinh hop.
A. A'(3:5-6). B. A'(2;0;2). C. A'(4:6,-5). D. A'(3;4,-6).

W oW
EN NN =

Cau 88: Trong khong gian véi hé toa dd Oxyz, cho mit phang (P):x-2y+2z-2=0 va diém
I (—1; 2; —1) . Viét phuong trinh mit cau (S ) c6 tim [ va cat mat phing (P) theo giao tuyén la dudng
tron ¢6 ban kinh bang 5.

A (8):(x+1) +(y-2) +(z+1)" =25.

B. (8):(x=1) +(y+2)" +(z-1)" =34.
C. (8):(x+1)"+(y-2)" +(z+1)" =34. D.

S):(x+1)" +(y=2)" +(z+1)" =16.

—_

Cau 89: Viét phuong trinh téng qudt ctia mit phang (a) qua ba diém A, B, C lan luot 1a hinh chiéu
caa diém M (2;3; —5) xuéng céc truc Ox, Oy, Oz.
A. 15x-10y-6z-30=0. B. 15x-10y-6z+30=0.
C.15x+10y—-62z+30=0. D. 15x+10y-6z-30=0.

Cau 90: Trong khong gian véi hé truc Oxyz, cho mit ciu (S ) c6 tam [/ (O; —2;1) vi mit phang
(P) :x+2y-2z+3=0. Biét mat phing (P) cit mit cau (S) theo giao tuyén 1a mot duong tron c6 dién
tich 1a 277.Viét phuong trinh mit cau ().

A (8):x? +(y+2) +(z+1)" =1. B. (S):x?+(y+2) +(z+1) =2,
C. (8): 2 +(y+2) +(z+1)" =3. D. (8):x*+(y+2)" +(z-1)" =3.

Cau 91: Trong khong gian Oxyz , dudng thang d : x-1F3 = y_—ll =L ;5 c6 mot vecto chi phuong la
A.u, =(3;-1;5). B. u, =(L-1;2). C.u, =(,-1;-2). D. u, =(-315).

Cau 92: Trong khong gian Oxyz , cho mit cau (S) c6 tam I(—l; 0; 2) va di qua diém A(O;l;l). Xét cac
diém B, C, D thudc (S) saocho AB, AC, AD ddi mdt vudng géc v6i nhau. Thé tich cia khdi tir dién
ABCD c6 gia tri 16n nhét bang

A. 8. B. § C. 4. D. i

3 3

Cau 93: Mit phang cat mat cau (S) x> +y*+77=2x+2y+6z—1=0 c6 phuong trinh la

A. 2x+3y-7z-16=0. B.2x+3y-z+10=0. C.2x+3y—-z-18=0. D.2x+3y-z+12=0.
Cau 94: Trong khong gian Oxyz , cho hai diém A(2; —4;3) va B(2;2;7). Trung diém cta doan AB c6
toa do 1a
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A. (2-15). B. (13;2). C. (4;-2:10). D. (2:6;4).

Cau 95: Trong khong gian Oxyz, cho diém M (1;1;2). Hoi c6 bao nhiéu mit phang (P) di qua M va
cit céc truc x'Ox, y'Oy, 70z lan luot tai diém A,B,C saocho OA=0OB=0C #0?

A. 3. B. 1. C. 4. D. 8.
Cau 96: Trong khong gian véi hé toa dd Oxyz, cho A(=1;0;0), B(0;0;2), C(0;-3;0). Ban kinh mit
cAu ngoai tiép tr dién OABC la

A. E. B. E. c. Y14 D. J14.
4 3 2
Céu 97: Trong khong gian Oxyz, cho hai diém A(1;1,—1) va B(2;3;2). Vecto AB ¢6 toa do 1a
A. (=1;,—2;3). B. (1;2;3). C. (351). D. (3;4;1).

Cau 98: Trong khong gian v6i hé truc Oxyz, cho A(l; 0; —3) , B(3; 2;1). Mit phang trung truc doan AB
c6 phuong trinh la

A 2x+y-z+1=0. B. x+y+2z-1=0. C. x+y+2z+1=0. D. 2x+y-z-1=0.
Cau 99: Trong khong gian v6i hé truc toa d0 Oxyz, cho diém M (1;2;5). S6 mit phang (a) di qua M
va cét céc truc Ox, Oy, Oz tai A, B, C saocho OA=0B =0C (A, B, C khdng trung voi géc toa

do O0)la
A. 3. B. 4. C. 1. D. 8.

Cau 100: Trong khong gian v&i hé toa dd Oxyz, cho mit phang (P) :2x-y+z-10=0 va dudng thang
x+2 _y-1_z-1

. Pudng théng A cét (P) va d lanlugttai M va N sao cho A(l;3;2) 14 trung

2 1 -1
diém MN . Tinh d6 dai doan MN .
A. MN =226. B. MN =24/33. C. MN =44/33. D. MN =266.

Cau 101: Trong khong gian vdi hé toa d0 Oxyz, phuong trinh nao dugc cho dudi day la phuong trinh
mit phang (Oyz) ?

A. y+z=0. B. x=y+z C. x=0. D. y—-z=0.
Cau 102: Trong khéng gian Oxyz, cho ba diém M (2;0;0),N(0;=1;0), P(0;0;2). Mat phang (MNP)
¢6 phuong trinh la:

A.£+l+£:()_ B £+l+£:1 C.£+l+£:—1 D.£+l+£:].

-1 2 2 -1 2 2 -1 2 2 1 2
Cau 103: Trong khong gian Oxyz, cho biéu dién cua vecto a qua céc vecto don vi 1a a =2i+k-3].
Toa dd cua vecto ala
A. (-3;2). B. (21;-3). C. (2-31). D. (1,2;-3).
Cau 104: Trong khong gian véi hé toa 3 Oxyz cho mit cau (S ) c6 tam [ (—1;4;2) va c6 thé tich bang

%T . Khi d6 phuong trinh mat cdu (S) 1a

A (x+1) +(y-4) +(z-2) =4 B. (x=1)" +(y+4) +(z+2)" =4.
C. (x+1) +(y-4) +(z-2)" =16. D. (x=1)"+(y+4)" +(z+2) =4.
Cau 105: Trong khdéng gian Oxyz, cho dudng thang A:x—+1 =l=z—+2 vi miat phang

2 -1 2
(P) :x+y—z+1=0.Duodng thing nam trong (P) ddng thoi cit va vudng géc véi A ¢6 phuong trinh 1a
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x=3+¢ x=-1+¢ x=3+¢ x=3+2t
A, Sy =-2+4r. B. yy=-4r . C.{y=-2-4¢. D. <y=-2+6t.
z=2+t z7=-3t 7=2-3t z7=2+t¢

. + + +
Cau 106: Trong khong gian Oxyz, cho duong thang d : xl l- y2 3 -2+2

va diém A(3;2;0). Diém
dbi xtmg cta diém A qua duong thing d c6 toa do 1a
A. (-1;0:4). B. (7;1;-1). C. (21-2). D. (0;2;-5).
Cau 107: Trong khong gian toa d0 Oxyz, cho tam giac ABC biét A(I;O;—l), B(2;3;—1), C(—Z;l;l).
Phuong trinh duong thing di qua tim duong tron ngoai tiép cia tam gidc ABC va vudng géc voi mat
phang (ABC) la
x=3_y—-2 _z-5
3 -1 5 3 -1 5
x-1_y _z+1 xX_y—-2 _z

A.

x=10 _y-2_z+2
2 r 7 17
phang (P):10x+2y+mz+11=0, m la tham s0 thyc. Tim tat ca cic gia tri cua m dé (P) vudng goéc véi
A.
A. m=52. B. m=-52. C.m=2. D. m=-2.
Cau 109: Trong khong gian véi hé truc toa d6 Oxyz, cho ba diém A(3;-2;3), B(-12:5), C(L0;1).
Tim toa d§ trong tdm G cua tam gidc ABC?
A. G(-1;0;3). B. G(0;0;-1). C. G(1;,0;3). D. G(3;0;1).

Cau 108: Trong khong gian véi hé toa dd Oxyz, cho duong thang A: . Xét mat

Cau 110: Trong khong gian Oxyz, cho duong thing d:xl—lzy;2=z—3

(a’):x+y—z—2 =0. Trong cic duong thang dudi ddy, duong thang nio nim trong mit phang (0’),

va mit phing

dong thoi vudng géc va cit duong thang d ?

N NPT e S i B.a, X l=y7lo2
1 -2 3 3 -2 1
- - - + + +
C.AS:x S5_y-2_z 5. D.Alzx 2_y+4_z 4‘
3 -2 1 -3 2 -1
Cau 111: Trong khéng gian Oxyz, cho duong thang d :x—_l2 = yT—l = % DPuong thing d c6 mot vecto
chi phuong la
Ao us =(2:11). B. u =(-1;2:1). C. us =(-1;2;0). D. u, =(2;1;0).
5 - — +2
Cau 112: Trong khong gian Oxyz, cho hai duong thing d,: al 13 =2 23 = Zl ;

- +1 z-2 , , .
d,: al 35 = y2 =L va mat phang (P):x+2y +3z-5=0. Puong thang vudng géc vdi (P), cat d,
va d, c6 phuong trinh Ia
A.x—3=y—3zz+2' B.x—lzy+1:$
1 2 3 1 2 3
C.x—Z:y—3:z—l' D.x—I:y+1:£'
1 2 3 3 2 1

Cau 113: Trong khong gian voi hé toa do Oxyz, cho diém M(a;b;l) thugc mit phing
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(P):2x~y+z-3=0.Ménh d¢ nao dudi day ding?
A. 2a-b=3. B. 2a-b=2. C.2a-b=-2. D. 2a-b=4.
Cau 114: Trong khong gian Oxyz, cho hai diém A(—l; 2;1) va B(2; 1;0). Mit phang qua A va vudng

gbc véi AB c6 phuong trinh la
A. x+3y+z-6=0. B.3x-y-z+6=0. C. x+3y+z-5=0. D.3x-y-z-6=0.

Cau 115: Trong h¢ toa do Oxyz cho [/ (1;1;1) va mit phang (P): 2x+y+2z+4=0.Mit cau (S) tam [
cit (P) theo mot dudng tron ban kinh r =4 . Phuong trinh cia (S ) la

A (x=1) +(y-1) +(z-1)" =0. B. (x=1)"+(y-1)" +(z-1)" =25.
C. (x=1)"+(y-1)"+(z-1)" =16. D. (x-1) +(y-1) +(z-1)" =5.
x=1

Cau 116: Trong khong gian véi h¢ toa d0 Oxyz, cho dudong thang d:{y=1+3t(t0OR). Vecto nao dudi
z=5-t
day 12 mot vecto chi phuong ciia dudng thang d.
A. b =(1;3;-1). B. ¢ =(0;3;-1). C.a=1;,-3-0. D. d =(1;2;5).
Cau 117: Trong khong gian Oxyz , mit phang (P) :2x+y+3z-1=0 c6 mot vecto phap tuyén la:
A. ny =(2:13). B. n, =(-1;3;2). C. n =(312). D. n, =(1;3;2).
Cau 118: Trong khong gian vdi hé toa d0 Oxyz, cho tam gidc ABC véi A(1;0;0), B(3;2;4), C(0;5:;4).
Tim toa d6 diém M thudc mat phéng (Oxy) sao cho ‘m +MB +2MC ‘ nho nht.

A. M(1;-3;0). B. M (1;3;0). C. M(3;1,0). D. M (2;6;0).
Cau 119: Trong khong gian véi hé toa dd Oxyz, cho duong thing d : x2—1 =2 +15 =£ _3. Phuong trinh
nao dudi day 1a phuong trinh hinh chiéu vudng géc ciia d trén mat phang x+3=0?
x=-3 x=-3 x=-3 x=-3
A. Jy=-5+¢. B.{y=-5-¢. C.3y=-6-t. D. y=-5+2¢.
7=3+4¢ z7=-3+4¢ z=T+4¢ 7=3-t¢

- + -
x3:y 1=z 2,d2: Y

Cau 120: Trong khdng gian Oxyz, cho ba duong thang d, : . 5 3 > 1

. x+3 _ y-2 z . 2 N 5 4 5 5
vad,: 2 :—1 =g. Duong thiang song song d,, cat d, va d, c¢6 phuong trinh la
ALy 274 p X3_y*l_z=2
4 -1 6 -4 1 -6
C. x—1=l=z+4‘ D.x—3=y+1=z—2‘
4 -1 6 4 1 6
Céu 121: Puong thing (A): XT_l = yTJ’Z = il khong di qua diém nao dudi day?
A. (-1-3:1). B. A(-1;2;0). C. (3:-1;-1). D. (1;-2:0).

Cau 122: Trong khong gian véi hé toa &0 Oxyz, phuong trinh nao dudi ddy 1a phuong trinh duong thang
di qua diém A(2;3;0) va vudng géc véi mit phang (P):x+3y—z+5=07?

x=1+3¢ x=1+3¢ x=1+¢ x=1+¢
A y=3t . B.{y=3t . C.qy=1+3. D. <y=3t
z=1+¢ z=1-t¢ z=1-t z=1-t
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Cau 123: Trong khong gian vai hé toa d0 Oxyz, cho diém M (1; —2;3). Goi I 12 hinh chiéu cua M trén
truc Ox. Phuong trinh nao dudi day 1a phuong trinh mit cau tim 7, ban kinh IM ?

A (x=1)*+y*+72 =13. B. (x+1)*+y*+7° =13,
C. (x=1)>+y*+27 =4/13. D. (x+1)>+y*+7>=17.
Cau 124: Trong khong gian véi hé toa dd Oxyz , cho diém M (2;1;0) va duong thang d c6 phuong trinh
- + . . ,
d :le :yTl 2%. Phuong trinh cua duong thang A di qua diém M, cat va vudng goc voi duong
thang d la:
A.x—Z_y—l_i B.x—Z_y—lzi C. x—2_—y+1_i‘ D.x—2_y—1=i
-1 -4 2 -1 -3 2 -3 -4 -2 1 -4 2
A A . .2 N . 2 x+1_y-1_2z-2 \
Cau 125: Trong khong gian Oxyz, cho diém A(2;1;3) va duong thang d : TS T Puong
thang di qua A, vudng géc v6i d va cit truc Oy c6 phuong trinh 1a.
x=2t x=2t x=2+2t xX=2+2¢
A. §y=-3+4¢. B. {y=-3+3¢. C.3y=1+3¢. D.sy=1+¢ .
=3¢ =2t 7=3+2 7=3+3t

x=2—t
Cau 126: Trong khong gian Oxyz , duong thang d :{y =1+2¢ ¢6 mdt vécto chi phuong Ia
=3+t
A. us =(-12:1). B. us =(21;3). C. ur =(-1;2;3). D. u> =(2:1;1).
Cau 127: Trong khong gian voi hé toa d0 Oxyz, cho hai vecto d= (2;1;0),5 =(-1;0;=2). Tinh
cos(ﬁ,E).
A. cos(ﬁ,l;)=—g. B. cos(ﬁ,lg)=£. C. cos(ﬁ,l;)=z. D. cos(ﬁ,l;)=—i.
5 25 5 25
Cau 128: Trong khong gian véi hé toa d0 Oxyz, phuong trinh nao dudi day 1a phuong trinh cua mat
phang (Oyz)?
A. y—-z=0. B. y=0. C. x=0. D. z=0.
Cau 129: Trong khong gian vé6i hé toa @6 Oxyz, cho hai diém A(l; -2; —3),B(—1;4;1) va duong thang
x+2 _y-2 _z+3
1 -1
doan AB va song song void ?
A.x—1:y—1=Z+l B X y—2=2+2 c. X y—1:2+1

d . Phuong trinh nao duéi day 12 phuong trinh duong thang di qua trung diém cua

X p X-y-1_z+l
1 -1 20 1 A 2 1A 2 11 2

Cau 130: Trong khong gian vé6i hé truc toa dd Oxyz, cho hai diém A, B ndm trén mit ciu c6 phuong

trinh (x—4)"+(y+2)"+(z+2)" =9. Biét ring AB song song véi OI , trong d6 O la goc toa d va I 1a
tAm mat cau. Viét phuong trinh mit phing trung truc AB .

A 2x+y+z-4=0. B. 2x-y-z-6=0. C.2x+y+z+4=0. D. 2x-y-z-12=0.
Cau 131: Trong khong gian véi hé toa dd Oxyz, cho diém A(4;0;1) va B(—2; 2;3). Phuong trinh nao
dudi ddy 1a phuwong trinh mit phang trung tryc cua doan thing AB?

A. 3x-y-z=0. B.3x+y+z-6=0. C.3x—-y—-z+1=0. D. 6x-2y-2z-1=0.
Cau 132: Trong khong gian voi hé toa dd Oxyz, phuong trinh nao dudi ddy 12 phuong trinh mit cau di
qua ba diém M (2;3;3), N(2;-1;-1), P(=2;-1;3) va c6 tAm thudc mat phfmg (@):2x+3y—-z+2=0.
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A X +y +77-4x+2y—-62-2=0. B. X’ +y +7°-2x+2y-2z-10=0.

C. X+ y*+77+4x-2y+62+2=0. D. x*+y +7°-2x+2y-2z-2=0.
Cau 133: Trong khong gian voi hé toa dd Oxyz, cho A(l; -1 2); B(2; I l) va mit phang
(P) :x+y+z+1=0. Mit phang (Q) chira A, B va vudng géc v6i mit phang (P) Mit phang (Q) co
phuong trinh la:

A. —x+y=0. B. x+y+z-2=0. C.3x-2y-z+3=0. D.3x-2y-z-3=0.
Cau 134: Trong khong gian voi hé toa do Oxyz, cho diém A(4;6; 2) ,B (2; —2;0) va mat phéng
(P):x+y+z=0. Xét duong thang d thay doi thugc (P) va di qua B, goi H hinh chiéu vudng géc cua A
trén d. Bict rang khi d thay d6i thi H thugc mot dudng tron co dinh. Tinh ban kinh R cua duong tron do.

A. R=+6. B. R=2. C. R=1. D. R=4/3.
Cau 135: Trong khong gian Oxyz, cho mat cau (S) cé tam I(—l; 2;1) va di qua diém A(l;O;—l). Xét
cdc diém B,C,D thudc (S ) sao cho AB,AC,AD d6i m{t vudng géc véi nhau. Thé tich cua khdi t dién
ABCD c6 gia tri 16n nhit bang

A. ﬁ B. 2 C. 32. D. 64.

3 3

Cau 136: Trong khong gian voi hé toa d§ Oxyz, cho diém M (—1;1;3) va hai duong théng

- + - + .
pxloy*3 2ol xtly =i2. Phuong trinh nao dudi day 1a phuong trinh dudng thing di

3 2 1 1 3
qua M, vudng goc vai A va A'?
x=-1-t x=-1-t¢ x=-t x=-1-t
A.Sy=1+1 . B.{y=1-¢ . C.3y=1+¢t. D.Sy=1+¢ .
=3+t 7=3+t 7=3+¢ z=1+3¢

Cau 137: Trong khong gian véi hé toa dd Oxyz, cho diém M(2; 1;0) va duong thang

- + . . ,
:le :yleil' Phuong trinh tham so cua duong thang d di qua M , cdt va vudng géc véi A la
x=2-t xX=2+t¢ x=2+2t x=1+¢
A.d:3y=1+t. B.d:{y=1-4t. C.d:q y=1+¢. D.d:qy=-1-4¢.
Z=t z=-2 z=-t 7=2t

Cau 138: Trong khong gian véi hé toa dd Oxyz, viét phuong trinh mit phang (P) song song va cich déu
hai dub’ng théng dl :x__zzl :E’ d2 :ﬁ :y__lzz__z'
-1 1 1 2 -1 -1

A. (P):2y-2z+1=0. B. (P):2x-2z+1=0. C. (P):2y—-2z-1=0. D. (P):2x-2y+1=0.
Cau 139: Trong khong gian véi hé toa d§ Oxyz, cho cac diém A(3;-4:0), B(-1;1;3) va C(3;1;0). Tim toa
d6 diém D trén truc hoanh sao cho AD = BC.

A. A. D(12;0;0) hoac D(6;0;0). B. A. D(-2;0;0) hoac D(—4;0;0).

C. D(0;0;0) hoac D(6;0;0). D. A. D(0;0;0) hoac D(-6;0;0).
Cau 140: Trong khong gian Oxyz, mit phang di qua diém A(l; 2; —2) va vudng géc v4i duong thang
A:X+1 _y-2_z+

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

c6 phuong trinh la

144

Chwong I1I. Phwong phap toa d6 trong khong gian Oxyz _SyPhap 0939989966



Toan 12 GV. Lw Si Phap

x=2+3¢
Cau 141: Trong khong gian véi hé toa d0 Oxyz, cho hai duong thing d:{y=-3+r va
72=4-2t
,x—4_y+1_z N N RPN N \ 2 A < 2 ,
d :T =TT Phuong trinh nao dudi ddy 1a phuong trinh duong thang thudc mat phang chtra d
va d', ddng thoi cach déu hai duong thang d6 ?
A.x—3:y+2=z—2‘ B.x+3=y+2=z+2‘
3 1 -2 3 1 -2
C.x—3:y—2=z+2. D.x—3=y—2:z—2‘
3 1 -2 3 1 -2

Cau 142: Trong khong gian voi hé toa d0 Oxyz, cho hai diém A(3;-2:6), B(0:1;0) va mat cau
(S):(x=1)+(y—2)*+(z-3)* =25.Mit phéng (P):ax+by+cz—2=0 diqua A,B va cit (S)theo giao
tuyén 1a duong tron c6 ban kinh nhé nhat. Tinh T =a+b +c.
A. T =3. B. T=5. C.T=2 D. T =4.
Cau 143: Trong khong gian véi hé toa do Oxyz, mit phang (P):2x+3y+4z-12=0 cit truc Oy tai
diém c6 toa do la
A. (0;4;0). B. (0;6;0). C. (0;3;0). D. (0;-4;0).
xX=t
Cau 144: Trong khong gian v6i hé toa dd Oxyz cho diém A(3; 2;—1) va duong thang d:qy=t . Viét
z=1+t
phuong trinh mit phang (P) chtta d sao cho khoang cich tir A dén (P) 12 16n nhat.
A. x+2y-z-1=0. B. 2x-y-3z+3=0. C.3x+2y-z+1=0. D.2x+y-3z+3=0.
Cau 145: Trong khong gian véi hé toa d§ Oxyz, cho ba diém M (2:3;-1), N(-1;1;1) va P(1,m—-1;2). Tim

m dé tam giac MNP vuong tai N.

A. m=-6. B. m=—4. C. m=2. D. m=0.
Cau 146: Trong khong gian véi hé toa d6 Oxyz, cho diém M (1;2;3). Goi M,, M, 1an luot 1a hinh chiéu
cua M trén cic truc Ox,Qy. Vecto nao dudi day la mot vecto chi phuong cua duong thang M M.

A. i, =(1;2;0). B. u, =(0;2;0). C.u, =(-12;0). D. i, =(1;0;0).
Cau 147: Trong khong gian véi h¢ toa d0 Oxyz, cho mat cdu (S) c6 tam 1(3;2;-1) va di qua diém
A(2;1;2). Mit phang nao dudi day tiép xiic véi (S) tai A?

A. x+y-3z-8=0. B. x+y-3z+3=0. C.x-y-3z+3=0. D. x+y+3z-9=0.
Cau 148: Trong khong gian véi hé toa d0 Oxyz, cho vecto a = (—l; - 2;3) . Tim toa d0 cua vécto
b =(2;y;z ), biét ring vecto b cling phuong véi vecto a.

A. b =(2:46). B. b =(2:4;-6). C. b=(2-33). D. b =(2;-46).
Cau 149: Trong khong gian voi h¢ toa dd Oxyz, cho ba diém A(1;0;0), B(0;-2;0) va C(0;0;3). Phuong
trinh nao dudi day 1a phuong trinh ctia mit phang (ABC)?

AT+ 24 2o B. X+ 42 c. L+Xiiog, D. 2+ X 2oy

31 =2 3 =2 1 -2 1 3 1 -2 3

Cau 150: Trong khong gian vdi hé toa d0 Oxyz, cho ba diém A(=2;0,0), B(0;=2:0),C(0;0;-2). Goi D la
diém khédc O sao cho DA,DB,DC ddi mot vuong goc véi nhau va I(a,b,c) la tam mat cau ngoai tiép to
dién ABCD. Tinh S =a+b+c.

A. S =-1. B. §=-2. C. §=-3. D. S =-4.

Cau 151: Trong khong gian Oxyz , cho mit cau (S): (x +3)2 + (y +1)2 + (z —1)2 =2 . X4c dinh toa 4o tam

4 4
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cla mit cau (S) .
A. I(-3;1;-1). B. 1(3;-11). C. 1(3:5;-1). D. I(-3;-11).
x=1+t¢
Cau 152: Trong khong gian Oxyz, cho duong thang d:{y=2+t. Goi A la dudng thing di qua
z=3
A(l; 2;3) va c6 vec to chi phuong ﬁ=(0; —7;—1). Duong phan gidc cua géc nhon tao béi d va A c6
phuong trinh Ia

x=1+6¢ x=1+5¢ x=—4+5¢ x=—4+5¢
A.d:3y=2+11t. B.d:qy=2-2t. C.d:qy=-10+12¢t. D.d:qy=-10+12¢.
7=3+8t¢ z7=3-t¢ z7=-2+t z7=2+t¢

Cau 153: Trong khong gian Oxyz , mit phang (P) 3x+2y+z-4=0 c6 mot vecto phap tuyén la

A. n, =(1;2;-3). B. n, =(321). C. n, =(123). D. n, =(-1;2;3).
Cau 154: Trong khong gian v6i hé toa d0 Oxyz, phuong trinh ndo duéi day 1a phuong trinh ciia mit ciu
¢ tam I(1;2;-1) va tiép xic véi mat phang (P):x—2y-2z-8=07

Ao (x+1)?+(y+2)° +(z-1)* =3. B. (x=1)*+(y=2)" +(z+1)* =3.

C. (x+1)> +(y+2)* +(z-1)> =9. D. (x=1*+(y=2)"+(z+1)* =9.
Cau 155: Trong khong gian vadi hé toa d0 Oxyz, Cho hai diém A(1:1;0) va B(0;1;2). Vecto nao dudi day
1a mot vecto chi phuong ctia dudng thing AB?

A. d=(-1;0;-2). B. b =(-1,0;2). C. d=(-112). D. ¢ =(1;2;2).
Cau 156: Trong khong gian voi hé toa d0 Oxyz,cho mat ciu (S) ¢6 tAm I(2;1;1) va mat phéng
(P):2x+y+2z+2=0. Biét mat phang (P) cat mdt cau (S) theo giao tuyén la mot duong tron cé bin
kinh bang 1. Viét phuong trinh mat cau (S).

A (S):(x=2)+(y=1*+(z=1)*=10. B. (8):(x=2)*+(y=1)>+(z—-1)* =8.

C. (8):(x+2)* +(y+ 1) +(z+1)* =10. D. (S):(x+2)> +(y+1)> +(z+1)* =8.
Cau 157: Trong khong gian vé6i hé toa d0 Oxyz, cho hai diém A(3;-2;3) va B(-1;2;5). Tim toa do trung
dieém I cia doan thang AB.

A. 1(1;0;4). B. 1(-2;2;1). C. 1(2;0;8). D. 1(4;0;1).
Cau 158: Trong khong gian Oxyz, cho diém H(2; I; 1) . Goi (P) 1a mat phang di qua H va cét cic truc
tpadotai A, B, C saocho H Iatruc tim tam gidc ABC . Phuong trinh mat phéng (P) Ia

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

. . + - +
Cau 159: Trong khong gian Oxyz, diém nao sau day thudc duong thang d : x+2 -y-l_z 2 ?

1 2
A. P(L1;2). B. M (-2;-2:1). C. N(2;-1;2). D. 0(-2;1-2).
. + - .
Cau 160: Trong khong gian voi hé toa d0 Oxyz, cho duong thang d: x2 ! =T =t~ mat phang

(P):x+y—2z +5=0 va A(l;—l;Z). DPuong thiang A cit d va (P) lan lugt tai M va N saocho A Ia
trung diém cua doan thing MN . Mot vecto chi phuong ctia A 1a

A. i =(4;5;-13). B. i =(-3;5;1). C.i=(232). D. i =(;-12).

" « . e 1A R \ 2 x+1 _y _z-5 . . 2
Cau 161: Trong khong gian vdi hé toa d0 Oxyz, cho dudong thang d :T =—3 = " va mat phang
(P):3x-3y+2z+6=0. Ménh d¢ nao dudi diy ding ?

A. d song song voi (P). B. d vudng gbc véi (P).
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C. d cit va khong vudng géc véi (P). D. d nam trong (P).
Cau 162: Trong khong gian véi hé toa d0 Oxyz, cho hai diém A(—2;3;1) va B(5;—6;-2). Dudong théng

AB cit mit phang (Oxz) tai diém M. Tinh ti s6 2—%

A ﬂ:l B.ﬂzz‘ C ﬂ:l D ﬂ:3

"BM 2’ BM "BM 3 " BM
Cau 163: Trong khong gian voi hé toa dd Oxyz, cho mat cau (S): (x+1)* +(y—1)> +(z+2)> =2 va hai

duong thang d : xIZ :% =Z _11 va A:% :% =Z—_11. Phuong trinh nao duédi day la phuong trinh cta
mit phang tiép xidc vai (S), song song voi d va A?
A. y+z+3=0. B. x+z-1=0. C. x+z+1=0. D. x+y+1=0.

Cau 164: Trong khong gian véi hé truc toa do Oxyz viét phuong trinh mit cau (S ) c6 tam 1(-2;3;4)

biét mat cau (S ) cit mit phéng toa do (0xz) theo mdt hinh tron giao tuyén c6 dién tich béng 1677.

A (02) (3 =3) +(2-4)' = B (e+2) (y=3)"+ (s -4) =25
C. (x+2)" +(y-3)"+(z-4)" =16. D. (x+2)> +(y=3)* +(z—4)> =9.
Cau 165: Trong khong gian vé6i hé toa d0 Oxyz, phuong trinh nao dudi day 1a phuwong trinh chinh tic ciia
x=1+2¢
duong thang d:qy=3t ?
=2+t
x2l_y_z*2 g xtl oy _zm2 o xfl oy e#2 o xtl_y 272
2 3 1 2 3 1 1 3 2 1 3 2

Cau 166: Trong khong gian v6i hé toa d0 Oxyz, phuong trinh nao dudi ddy 1a phuong trinh mat phang di
qua diém M (1;2;-3) va cé mot vecto phéap tuyén n=(;-2;3)?

A. x-2y-3z-6=0. B.x-2y+3z-12=0. C. x-2y+3z+12=0. D. x-2y-3z+6=0.

Cau 167: Trong khong gian véi hé toa d0 Oxyz, cho mit phang (a):x+y+z—-6=0. Diém nao dudi
day khong thudc (a)?

A. N(1;2:3). B. M (3:3;0). C. H(L-1L1). D. K(2:2;2).

Cau 168: Trong khong gian v6i hé toa dd Oxyz, cho diém M (3; -1 —2) va mit phing
(@):3x—y+2z+4=0. Phuong trinh nao dudi diy Ia phuong trinh mit phang di qua M va song song véi
(a)?

A.3x—y+2z+6=0. B.3x-y-2z+6=0. C.3x-y+2z-6=0. D.3x+y-2z-14=0.
Cau 169: Trong khong gian véi hé toa do Oxyz,cho mit phiang (P):6x-2y+z-35=0 va diém
A(-1;3;6).Goi A'la diém d6i xtng voi A qua (P), tinh OA'.

A. 0OA'=4/186. B. 0A' =/46. C. 0A'=5V3. D. OA' =3426.

Cau 170: Trong khong gian voi hé toa dd Oxyz, cho mit cau (S): x> + y> +z> =4a”,a > 0. Tinh dién tich
S cua mit cau (S) va thé tich V cua khéi cau.

} 3
A. S:ﬂaz,V:47Ta B. S:647Ta2,V:2567m '

1671’ 32714’

C. S=8ma’,V = D. S =16/a*,V =

Cau 171: Trong khong gian v6i hé toa d0 Oxyz, cho mit cdu (S): x>+ y* +z> =4a®,a > 0. Mit cau ()
cit mit phéng (Oxy) theo mot duong tron (C). Tinh dién tich xung quanh S, cta hinh try nhén (C) lam
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ddy va c6 chiéu cao la a+/3. Tinh thé tinh V cta khéi tru twong tmg.

A. S, =41a’\J3,V =87a’ 3. B. S, =167*/3,V =167’ /3.
C. S, =27a’\3,V =47’ 3. D. S, =4ma’\3,V = 4ma’ 3.

A A , . 2 x-l_y _z-2 2
Cau 172: Trong khong gian Oxyz, cho duong thang d :T =31 va mat phang
(P) :2x—y—2z+1=0. Puong thang nim trong (P), cit va vudng géc véi d c6 phuong trinh 1a

A.x—1=y+1=z—ll B.x—2=y+1=z—3'
3 4 1 3 4 1

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

Cau 173: Trong khdng gian v6i hé toa do Oxyz, viét phuong trinh duong vudng géc chung cia hai
, X+l _y-4_z-4

- - +
X Z:y 3:z 4V\

duong thang d : ad:
2 3 -5 3 -2 -1
A_f:l:z_l B x—2:y—2=z—3'
1 1 1 2 3 4
. AZ2oy*2_ 273 p.X-y=2_ 273
2 2 2 2 3 -1
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