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@ Tém tat kién thuc
'@. HE TRUC TOA PO TRONG KHONG GIAN



@ Trong khong gian, ba truc Ox,0y,0z d6i mét vudng gbc véi nhau tai géc O cua

moi truc.

% Goii,j,k lan lugt la cadc vecto don vj trén cac truc Ox,0y,0z.

@ Hé ba truc nhu vay dugc goi la hé truc toa d6 Descartes vuéng goéc Oxyz, hay
don gian la hé toa do Oxyz.

@ Piém 0 dugc goi la goc toa do.

@ Cac mat phang (Oxy),(0yz),(0zx) d6i modt vudng gdc vdi nhau dugc goi la cdc mat
phang toa do.

.

®. TOA PO CUA PIEM, TOA PO CUA VECTO TRONG KHONG GIAN

(@ Trong khéng gian Oxyz, cho mot diém M tuy y. B ba s6 (x;y;z) duy nhat sao
cho OM=xi+yj+zk dugc goi la toa d6 cua di€m M d6i vai hé toa do Oxyz. Khi do,
ta viet M=(x;y;z) hodac M(x;y;z), trong dé x la hoanh dd, y la tung do va z |a

cao do cua M.

@ Trong khong gian Oxyz, cho vecto & tuy y. B6 ba s6 (x;y;z) duy nhat sao cho
d=xi+y j+zk dugc goi la toa do cla vectd a ddi vdi hé toa dé Oxyz. Khi dé, ta viét

a=(x;y;z) hoac a(x;y;z).

© Trong khéng gian Oxyz, cho hai diém M (x,;; v, zy) va N{xy; yy;zyl.

®. Phan dang toan co ban

‘Dang ®: Hé truc toa do trong khong gian
=Cac vi du minh hoa



Cau 1: Cho hinh 1ap phuong ABCD - A'B'C' D’ ¢6 d6 dai mdi canh bang 1 (H.2.36). C6 thé 1ap mot hé

toa do Oxyz c6 gbc O trung véi dinh B va céc vecto i',}',f( lan luot 1a cac vecto B'A',B'C',]?TB

khong? gidi thich vi sao.
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Loi giai
+ Hinh 14p phuong ABCD-A B C D ¢6 cac canh B A, B C va B B d6i mot vudng goc v4i nhau.

—_—

* Vi hinh 13p phuwong c6 d dai mdi canh bang 1 nén cic vecto B A,BC, ]3_73 cung ¢ diém dau la B

va déu co do dai bang 1.

* Tu céc dicu trén, suy ra c6 thé 1ap mot hé toa d§ Oxyz c6 goc O trung véi dinh B va céc vecto i, j, k

lan luot 14 cac vecto B'A',B'C', B B-

Cau 2: Cho tr dién OABC c6 OA,0B,OC d6i mot vuong goc va co do dai bé“lng 1. V& hé truc toa do
Oxyz cb géc 12 O, cac diém A, B, C lan luot ndm trén cac tia Ox, Oy, Oz va chi ra cac vecto don vi trén

cac truc toa do.
Loi giai
* V6iO la géc toa do, ta v€ duogc cac truc Ox, Oy, Oz nhu Hinh 3.

+ Ba vecto don vi trén ba truc lan luot 1a ;':5;4,}':5@,12255

Hirth 3



Loi giai
* Vo610 la géc toa do, ta v€ duoc cac truc Ox, Oy, Oz nhu Hinh 3.
+ Ba vecto don vi trén ba truc 1an luot 1a 2':5,7\,}':51?,?(:56

Cau 3: Cho hinh hop chir nhat OABC-O A B C . Hé toa 46 Oxyz duogc chon sao cho céc tia
Ox,0y,0z lan Iuot chira cac diém A ,C, O'( Hinh 2.30).

a) Mit bén OC C' O nam trong mit phang toa do nao?
b) Ox c6 vudng goc voi mit bén OC C O khong?

¢) Mit bén OA A O ¢6 vudng goc voi mit phing toa do (Oxy) khong?
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Loi giai

a) Mit bén OC C'O' nam trong mit phing toa do ( Oyz ).
b) Ox L(Oyz) nén Ox L(0CC 0.

¢) Mit bén OA A'O nam trong mit phing toa d6 ( Oxz ). Cac mit phang toa do d6i mot vudng goc véi

nhau nén (OA A'O') 1 (Oxy).

‘Dang ®: Toa dd ciia diém va vecto trong khong gian
=Cac vi du minh hoa
Cau 1: Hinh 2.38 minh hoa mdt hé toa do Oxyz trong khong gian cung vdi cac hinh vudng c6 canh

béng 1 don vi. Tim toa d6 cua diém M.
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Loi giai
¢ Trong Hinh 2.38, ABCM.FODE la hinh hp chit nhat.
* Ap dung quy tic hinh hop suy ra
* @\7[:51?+55+5]§:35+4}'+37<.

* Vi vay, toa d6 cua diém M 1a (3;4;3).

Céu 2: Trong khong gian Oxyz, cho hinh hop chit nhit ABCD- A B'C' D' c6 dinh A’ trung véi gbe O
va cac dinh D', B, A lan luot thudc céac tia Ox,0y,0z(H.2.40). Gia st dinh C ¢ toa do 1a (2;3;5)

d6i voi hé toa 46 Oxyz, hiy tim toa do cta cac dinh D', B', A ddi v6i hé toa do do.
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Loi giai
+ Vi dinh D' thudc tia Ox nén hai vecto O D va i cung phuong, suy ra co s6 thuc m sao cho O D' =mi.

¢ Tuong tu, cO cac s6 thuc n, p sao cho o_f;': n}' va OA= p k. Theo quy tac hinh hop, suy ra

56’:O_B'+5§'+a>4:mi+n}'+pf< va do d6 diém C co toadd la (m;n; p).



* Mit khéc, dinh C ¢6 toa d6 1a (2;3;5) nén m=2,n=3,p=>5, tic la 0 D'=2i,0B'=3} vd OA=5k.
+ Tirday suyra D' (2;0;0),B(0;3;0) va A(0;0;5).

Cau 3: Trong khong gian Oxyz, hdy tim toa d cua cac vecto 1,} va k.
Loi giai

¢ Vii=1-i+0-j+0-knéni=(1;0;0).

¢ Vij=0-i+1-j+0-knén j=(0;1;0).

¢ Vik=0-i+0-j+1-knénk=(0;0;1).

‘Dang ©: Ung dung thuc té
=Cac vi du minh hoa
Ciau 1: Hiy mo ta hé toa d6 Oxyz trong can phong & Hinh 2.44 sao cho gdc O tring véi goc trén cia

cin phong, khung tranh ndm trong mit phang (Oxy) va mit trin nha tring voi mat phang (Oxz).

Hinh 2.44
Loi gidi

¢ Hinh v€& phu hop v6i mo ta:




Cau 2: Mot san tennis voi hé toa d0 Oxyz duoc chon nhu & Hinh 20.
a) Hoi mat san nam trong mat phfmg toa d0 nao?

b) Truc Oz c6 vudng goc voi mit san hay khong?

Hinh 20
Loi giai
a) Mit san nam trong mit phang toa do (Oxy).
b) Truc Oz vudng géc véi mat phéng toa do (Oxy) nén truc Oz vudng goc voi mat san.

Céu 3: Hinh 33a m6 ta mot san cau 16ng véi kich thude theo tiéu chuan qubc té. Ta chon hé truc Oxyz
cho san d6 nhu ¢ Hinh 33 b (don vi trén mdi truc 12 mét). Gia st AB 1a mot try ciu long dé cang ludi.

Hay xac dinh toa do cua vecto AB.

Hinh 33

Loi gidi
* Goi toa d0 diém A lé(xA;yA;zA . Vi chiéu rong ctia sin 14 6,1 m nén x,=6,1.

» Do mét nira chiéu dai cua san 14 6,7 m nén y,=6,7. Piém A thudc mit phang (Oxy ) nén z,=0.



* Vi vay, diém A c6 toa do 1a (6,1;6,7;0).

» Do dai doan thang AB 13 1,55 m nén diém B c6 toa do 12 (6,1;6,7;1,55).

* Vay ta c6: AB=(6,1-6,1;6,7—6,7;1,55—0), ttec 1a AB=(0;0;1,55).

©. Dang toan ren luyén

‘Dang ®: Cau trac nghiém nhiéu phuong an lua chon

Cau 1: Trong khong gian Oxyz’ cho hai diém A@1- 2) va B(2;2; l). Vecto AB ¢6 toa do 1a:
A Gi3-1) g CL-1-3) c. GLD p, (513
Loi giai

Chon D

Toa d6 cua mot véc to la toa do cua diem sau trir di toa do diém dau.

48 =(2- 1:2- 1:1- (- 2)) hay AB =(1:1:3)

Cau 2: Trong khong gian , cho hai diém AQL- 1) va B(2;3, 2). Vécto 4B co toa do 1a

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

Oxyz

Loi giai

Chogn A
uuu _ -
o oo 4B =(:2:3)
Uy
. o - Oxys Ao =3(i+4j)- 2k +5) L
Cau 3: Trong khong gian voi hé truc toa d Y2 cho véc-to . Toa do cua diém
4 1a
:17;- -3:-17;2 3;-2; 3:5;-
4 (3517:-2) g, (-3:-17:2) c. s 2:5) p. 3:3:-2)
Loi giai
Chon B
uuu
A0 =3(i+4))- 2k +5) =3i+12)- 2k+5/=3i+17j- 2k
Ta co: .
LI _ ] ) ] ) . -
Suyra 04 ="3i-17j+2k Lo A(-3;-17:2)
. 5 / -]:2:= 2 5
Cau 4: Trong khong gian Oxyz , hinh chiéu vudng gbc cta di€m M(1:2-2) trén truc Oz 1a diém
T _1-M- T, ()
A H (0;0; 1). B. E( 1,2,0). C. F(0:0; L). D. G(0,0,Z).

Loi giai



Chon C

X . M(@-1:2:-2 i 0:-2
Hinh chiéu vudng gbc cia diém M(-1,2;- 2) trén truc O7 13 diém F(0;0;-2)
Cau 5: Trong khong gian Oxyz, diém nao sau day nam trén mat phéng toa do (Oyz2)?

A, MB:40) B. P(-2:3:0) c. 9(2;0:0) p. N(0:4-1)
Loi giai
Chon D
Mit phang toa do (Oyz) 1a tip hop cac diém c6 hoanh do ¥ =0.
2 1 123
Cau 6: Trong khong gian Oxyz , cho diém v (1:2:3)

1én mit phang (Oxy ).
M(-1;2:-3)

. Xéc dinh toa do diém M " 14 hinh chiéu ctia M

A g M (1;2;0). c M (1;0;0). p. M (0;0;3).

Loi giai
Chon B

Do M 1a hinh chiéu ciia M 1én mit phing (Oxy) nén:

Vv =y, =2= M'(1;2;0)

1z, =0
Cau 7: Trong khong gian O%VZ | hinh chiéu vuéng goc cua didm M 2~ 1:3) tran mat phing (O2) co
toa do la
A4 (0 1;0)‘ B (5;0;0). c. (0:- 1;3) p, - 13:0)
Loi gii
Chon C

Ta ¢6 hinh chiéu vudng goc cua diém M(3:-133) yran mit phiang (O2) co toa do la (©;- 1;3).

Cau 8: Trong khong gian v4i hé toa do Oxyz M (1:2:3)

R(1;0,0)

. hinh chibu cua diém trén truc O 13 diém

A B. P(1;0;3)_ C. Q(O;Q;O). D. 5(0;0;3).

Loi gii
Chon C
Hinh chiéu cta diém 4 (@36:¢)

trén truc O 13 diém B(O;b;O).

Suy ra: Hinh chiéu ciia diém M (:2:3) trén truc 9 1a diém 0 ;2;0).

Cau 9: Trong khong gian Oxyz, hinh chiéu vudng goc cia diém M(5:-6:1) jap mit phang c6 toa do 1a
A, (0:-6:0) g, (0:-6:1) c. (5:-6:0) p. (5:0:1)



Loi giai
Chon D

M (5;-6; (5:0;1)

Hinh chiéu cta diém D 1en mit phing 1a diém c6 toa do

. S AT
Cau 10: Trong khong gian 4 Ox¥Z, cho didm M (1:-2:-3)

(Oyz)

"Hinh chiéu vudng goc cua diém M 1én

mit phing la

A 0(0;-2:-3). P(1;0;-3). N(1;-2;0). K (1;0;3).

B C D

Loi giai
Chon A

Toa do hinh chiéu vuong géc ciia diém M 1én mit phang (Oy2) la (0:-2:-3).

Cau 11: Hinh chiéu vuong goc cua diém A(5:- 4:3)
A'(5:4:-3) A'(- 5:4:0)

trén truc Ox 13 diém

A B A (- 5:4:- ;J‘ A (5;0;0)'

C D.

Loi giai
Chon D

A(5:- 4:3) A'(5:0:0).

Hinh chiéu vudng gbc cua diém trén truc OX 13

Cau 12: Trong khong gian Oxyz , hinh chiéu vuéng goc cua M (1;3:5) 1én mat phang toa do ©Ox) la

diém co toa dd

5 (0:35) g, (0:0:5) c. (:3:0) p, (:0:5)
Loi giai
Chon C
Hinh chiéu vudng goc cta M (1:3:5) 1én mit phang toa do (Ox) la (1;3;0).
Cau 13: Trong khong gian @7 | cho hai diém AQ:1:-1) va 3(2;3;2). Vecto 4B ¢6 toa do 1a
- S T T A ..
4 G5 g (1:-2:3) c G4 p, (:2:3)
Loi giai
Chon D
4B =(2- 133- 1:241)= 4B =(1:2;3)
Ta co .
Cau 14: Trong khong gian @Y7 | hinh chiéu vudng goc cta didm M (27 13) tren truc 07 co toa do 12
A, (2:0:0) B. (0:-1;0) c. (0:0:3) p. (Z-L0)

Loi giai

Chon C



Hinh chiéu vudng goc cua diém M (2:- 1:3) e truc 0z ¢4 toa dd la (0;0;3).

X 2 2:-3;
Cau 15: Trong khong gian Oxyz , hinh chi€u vudng goc cta diém A(2:-3:5) trén truc D s toa do la
4 (0:-30) g, (0:0:5) c. (2:0:0) p, (-3:0:0)
Loi giai
Chon A
; : 2:-3; =3
Hinh chiéu vudng gdc ctia diém A( :3) trén truc O o toa do la (©; 3’0).
~ :2:-3). g .
Cau 16: Trong khong gian Oxyz , cho diém A4(4:2;-3) Hinh chiéu vudng goc cta diém 4 trén mit
phang (Oxy) co toa do la
A, 0:2:-3) g 4:2-3) c. (0:0:-3) p, (#:2:0).
Loi giai

Chon D
Goi diém 4 50320:20) 13 pink chidu ciia 4 trén it phing (0= 4 (ui3i:0)
Mit phing O ¢ yrpr 1 " =0:0:1)

.‘,;.A,A,,.va(Oxy) .
Goi d 1a duong thang di qua 4 va vudng goc voi mat phang , ta co:

[.\' =4
d:{y=2

1_ z=-3+¢

Khi do 4" 1a giao diém cuia dudng thing ¢ va mat phing (Ow) = 414:2:0) .

Cau 17: Trong khong gian @7 | hinh chiéu vuong goc cua didm 4347 3) tren truc 07 ¢6 toa do 1a
A, (0:-4:0) B. (0:0:-3) c. (3:-4.0) p. (3:0:0)
Loi giai
Chon B
Glé S{I .-‘Pf E O__ = ."-"ff[:l.' I:I.' ﬂ'} .
M 13 hinh chiéu vuéng goc cia 4 trén PZ = Fn =20 =73
(0;0;-3)

Vay hinh chiéu cua 4 trén 07 ¢6 toa d6 1a

A4(2:0;0) B(0;2:0) C(O;O;Q)Va

OxXYZ ¢ho bén diém , ,

Cau 18: Trong khong gian voi hé toa do

9(2;2;2). Goi M , N 1an luot 1a trung diém cua 4B va €D Toa d6 trung diém caa MN 13

e
- 1 1: 1. Ig;—;li:
A, 10 132) g, 1(1:1:0). c. 1) p 2282



Loi giai

Chon C
Vi M 1 trung diém cia 4B nén M(l;l;O)_
Vi M 1a trung diém cua CD nen }\«’{1;1;2).
Vi 1 1a trung diém cia MN nén I(l;l;l).
Cau 19: Trong khong gian Oxyz , hinh chiéu vuong géc cua diém M(-32; 1)trén mit phang (Oxz)c(,)
toa do la
A, Gi05-1) g, (0:2:1) c. 30D p, (32:0)
Loi giai
Chon C
Hinh chiéu vudng goc cua diém M(-32; l)trén mit phiang (Ox2) co toa do la (30 1).
Cau 20: Trong khong gian Oxyz v6i he toa do (O;j;j;k) cho 5"; =J=- 245k, Tim toa d6 diém 4.
A -2 g CZL3) c. (-2:5) p, G251
Loi gidi
Chon B
Ta co:
OA = j-2i+5k =2+ j+5k = A(-2:1:5)
Cau 21: Trong khong gian Oxyz , hinh chiéu vudng géc ciia diém M(-3;2,1) trén truc OX c6 toa do 1a
A (3:0:0) g, (0:2:1) c. (0:2;0) p, (0:0:1).
Loi gidi
Chon A
Hinh chiéu vudng goc cua diém M(-3:2:1) trén truc OX ¢6 toa d6 la - 3;0;0).
Cau 22: Trong khong gian Oxyz , hinh chiéu vudng goc cua diém M (3;4;- 2)lén mit phang (0x2) cotoa
do la
4, 2(:0:0) g G(:4:0) c E@4:-2) p. F(:0:-2)
Loi giai
Chon D
Hinh chiéu vuong goc cua diém M (3:4:- 2)lén mit phang (Oxz) cotoa do la FG;0:- 2).

AQ; 1,'1), B(- 1'.2'.1). Tim toa d6 diém

Cau 23: Trong khong gian vdi hé truc toa do Oxyz ,cho 2 diém
A" 46i ximg voi diém 4 qua diém B .

A'(3:4:-3) A4'(-4:3:1) c A'(4:-3:3) b A47(4:3:3)

A B



Loi giai

Chon B
Piém 4" dbi xtmg véi diém 4 qua diém B = B 1a trung diém cua doan 44" = Toa do
f X, +x,
Xy == )
= x, =2x,-x, =2(-1)- 2 =-4
v, +y,
Vs =—5—= 1V, =2y, -y, =22-1=3
z 4z z, =2z, -z,=21-1=l
, zy =A%
4" thoa: | -
. L A(-4:3:1
Vay toa do ( )

A(1:2:0), B(- 10:1),c(0: 2:- 1)

Céu 24: Trong khong gian Oxyz, cho cac diém . Tinh d¢ dai cua vecto

AB-24C

A V2L B. 21, c. V13, p. 13
Loi giai

Chon C

. AB =(-2:-2:1). AC =(- 1:0:- 1), AB - 2AC =(0:- 2:3).

Ta co
[T -

St |AB-2A4C| =407 +(-2) +3° =413

Khi d6 d6 dai cua vecto 4B - 24C 13 ‘ ‘ Vi3

. o 1 I 7
Cau 25: Trong khong gian véi hé truc toa do Oxyz,cho ba diém AQ- 11, 8(3:2-2).c( 3""5].Tim
9 3 27
, Mr(x. ’,.,,) Loy T T ) 5 :_.+_._ - .
toa do diém ' "%’ thoa man MA- 248 =4CM Khidotobng * ¥ © bing
A. 6, B. " 15, C. 16, D. - 13,
Loi giai
Chon D
. [1ex-22=4G+3) ¥ =-3
100 000 O0m 3
MA-24AB=4CM = {-1- y-23=4(3-1) = y=- S
1-z-2.(-3) =4(z- 5) 27
Ta co )
-
5 :i-{-E— H?.S —= |3
Khi do -3 -3 2T
Céu 26: Trong khong gian %7 diém déi xtng cua A(1;2;3)qua mat phang Oy Z)lé diém nao dudi day
A 0(-1;,2:3) B N(1;-2:3) C P(1;2;-3) D M(1:-2:-3)

Loi giai



Chon A

Néu # 1a hinh chiéu cia G253 1an @ gy HO:23) 500 4113 diém déi ximg cia

A(:2;3) qua mit phiang (OyZ)thi H(O;z;s)lé trung diém cta 44'. Do d0, ta co
(X, =2y~ x, [x,=20-1 [x, =1

Ve =2yvgm v, 24y, =222 4y, =2 = A'(- 1;2;3) =0(- 1;2;3).

z, =2z, - z, [z, =23-3 z,. =3

W EN]H]

Cau 27: Trong khong gian cho @Y7 vecto OM =i- 3j+4k Goi M "1a hinh chiéu vuong goc ciia M tr

én mit phang (Oxy ) Khi d6 toa do cua diém M "trong hé toa do Oxyz |3
A (1;-3;4)_ B. (1;4;-3)' C. (0;0;4)_

D. (1;- 3;0).

Loi giai
Chon D

SN NN

Tacg OM =i-3j+4k = .-w(l.:-3.:4).

M 13 hinh chiéu vudng goc ciia M trén mit phing (Oxy)= 17(;-3;0)

. ez A-1,2:5) B(3:;-6:3 .4
Cau 28: Trong khong glanOxyz, cho hai diém 12 ), G:-6: ).Hinh chiéu vudng gbc cuia trung

diém I cua doan 4B trén mit phang (Oy2) 1a diém nao dudi day?

A P(3;0;0). B MG 1;5). c M (0;- 2;4). D. Q(O;O;S).

Loi giai
Chon C
Toa do trung diém ! ciia doan 45 I(-24)

£ , A o7
Toa d§ hinh chiéu cua 7 it phing (O2); M (0:-2:4)

Cau 29: Trong khong gian Oxyz , hinh chiéu vudng goc cta diém M (1:2:-3) 1én mat phang (©Oy2) cotoa
do la
o CL2Z-3) g, (0:25-3) c. (:0:0) p, -2:3)
Loi giai
Chon B
Hinh chiéu vudng goc cua diém M (1;2:- 3)lén mit phiang (Oy2) co toa do la 0:2;-3) .

Cau 30: Trong khong gian Oxyz , cho hai diém A(15253), B(-2:-49) pigm M thudc doan thing
AB ga0 cho MA =2MB.pg dai doan thing OM 1a:

A. 5. B. 3. c. V17, p. V/34.
Loi giai
Chon D



Diém M thudc doan thang 4B va MA =2MB

uud [S]N]E)

Nén MA =-2MB

e =20 ) [, = 2020n) s (o o
=V, Yy = 2(}'5 = Vi )= {2- Ve == 2(-4- J.'.__,) = 13y, =6 {y, =2
z,-z, ==2(z,-z,) 13-z, =-2(9-z,) |3z, =21 z, =71

= .-w(-l.:—ﬁ.:'?).

OM :.J(— 1Y +(-2Y +7° =36

b6 dai doan théng
Céu 31: Trong khong gian @2 | hinh chiéu vudng géc cua diém M ;- 6.2) 1én mit phang (Ox2) co
toa do la
A, (0:-6;0) g (5:0:2) c. G:- 6:0) p. 0;-6,2)
Loi gidi
Chon B

Mit phéng (Ox2) ¢6 phuong trinh ¥ =0
M (5:- 6:2)

Vay hinh chi€u vudng goc cua diém °

A(5:- 1;1)

(5:0:2).

(Oyz) 1

1én mit phang (Oxz) co toa do la

Cau 32: Trong khong gian Oxyz , cho diém . Hinh chiéu cua diém 4 trén mit phing

a diém

A M(S;O;O)' B N(0;- 1;1)_ c. P(0;- 1;0)_ D. Q(o;o;l)_
Loi gidi

Chon B

(Oyz) 2 N(0:-1:1)

Ta c6 hinh chiéu cua diém 4 trén mit phing la diém

All;3,5) B(24;6 . 8 _
Ciu 33: Cho L3 ), (24 ).Goi M 13 didm nim trén doan AB sao cho MA =2MB Tim toa

do diém M .
M‘EHE‘ M‘EEZ_1| M‘EEE" M‘EEE"
A 13733 g 13373 c 1333/ L 133'6

Loi giai

Chgn A



- - fx_]-:_z(x_z):"y:

o ood
AM=-2BM = {y- 3=-2(y- 4)
z- 5=-2(z- 6)

Ta co:

57;2) bl 3,0;4 -6:1;-1
Cau 34: Trong khong gian v4i hé toa do Oxyz’ cho ba vecto a( 57, ), (30 ), d ) Tim

toa do ctia vecto M =3a- 21_”5.

A m( 3,22;- 3). B m( 3;22;3)_ c m(- 3;22;- 3)_ D, m( 3- 22;3)‘
Loi giai

Chon A

a( 5,7;2) = 3a(15,21;,6) b( 3;0;4)= 2b(6;0;8)

Viy S a4 9be o =(15- 6- 6:21+1;6- 8- 1) =(3,22;- 3)

M(123)

CAu 35: Tim toa d6 diém M d1a didm dbi xung cua diém qua géc toa do o

A M'(- 123)' B M'(- L- 2:3}.
M'(- L-2- 3 p, M'(L2-3)

Loi giai

C

Chon C
M(123)

Toa do diém M{ la diém dbi ximg cua diém qua gbc toa do O 1a

MmAq- - 2- 3}'

Phwong an nhiéu A: Hoc sinh nham:

Piém M (1 diém déi xtng cta diém M(321) qua mit phang Oyz) Pl 12,3 .

Phwong an nhiéu B: Hoc sinh nham:

i ! - -
piém M (1a diém déi xtng cia diém M(321) qua truc 0z (- L 2'3}.

Phwong 4n nhiéu D: Hoc sinh nham:

Piém M (1a diém déi xing cia diém M(321) qua mit phang Oxy) P (12 3) .

—(1- 2 — -2 2
Cau 36: Trong khong gian Oxyz, cho cac vecto =(1:3: 3), vecto b=(-2:2:1) va vecto
¢ =(-1.2; 3). Tim vecto X biét ¥ +a-b=c
x=(4:-1-1 x=-4:1; x=(2:3; x=A-2.7,
A ( ) B, ( 4,],]). c ~ (2,3,5)' p. ¥ (-2.7 ?).

Loi giai

Chon B



Cau 37:

Cau 38:

Cau 39: Trong khong gian véi hé truc toa do 97 | cho

Cau 40:

Tir bai todn ta c6 ¥ =€ +b= @ pay € +b= @ =C4LD),

Vay ¥ —c+b-a :(-4.;|.;|).

Trong khong gian véi hé truc toa do Oxyz  cho A(l;2;3). Toa d6 diém M thoa

a|E NN u|NN]

OM +240 =0 13
| =1"=2a / =4 I e T L | Ve -
A M(-1;-2; 3)' B M(2,4,6)_ c. M(-2;-4 a). D. M(2;-4; 5J.
Loi giai
Chon B
_ OM +240 =0 = OM =204 =(2:4:6) . M(2:4;6)
Ta co .Do do6

—(1-7- —(- " 1
Trong khong gian v&i hé truc toa do Oxyz  cho cac vecto © (1’2’1), b =(-2; 3*4),

—(n-1- —(a-2- L . ) - ;
¢ =051:2) [ d =(20) pigy g d =xatrbaze Gigy xHrEI

A. 2 B. 3 C. 4 D.J.
Loi giai

Chgn A

- [ x-2y=4 [y =2

—_—

d=xa+yb+zc= {2x+3y+z=2= 1y =-1

x+4y+2z =0 -z =1

a :(Ili}— mem o+ 2im - IU) b =(7:-1:3)
va .

Gia tri cia " dé @ cung phuong véi b 1a

A, m =4, B. m=-4, Cc.m=-2, D. m =2,
Loi giai

Chon B
10-m m+2 m -10

= = = m=-4
a cing phuong v6i b khivachikhi 7 -1 3 :
—(1-0- -
Trong khong gian P77 cho cac vecto (1:0:3) val ( “‘“‘SJ. Tich vo huéng
a.(a +b) .
bang

A 25, B. 23 c. 27, D. 29,
Loi giai

Chon B

Ta c6 ﬂ+f:r:(— |.f2.f8)

Suy 1o aa+b)=1.(-1)+02+3.8 =23



Viy a. (n - b] =23 '

Oxyz a(2:- 5:3) b(0; 2:-1) a(1:7:2)

, cho ba vecto

Cau 41: Trong khong gian . Toa do vecto

d =a-4b+2c 3

A ;- 1;3). B. (4;1;11). C. (-3 5;?). D. (0; 2: 6).
Loi gidi

Chon B

-

Cd=a- 4h+2c=(2- 4.0+2.1:- 5-42+2.7:3- 4.(- D+2.2)=(4:1:11)
Ta co: .

. o3 ) B2 -3 .
Cau 42: Trong khong gian voi hé truc toa do Oxyz , cho hai diém AQ-23) 80 3"4).Tim diem

M &(0x) sao cho ba diém 4.B.M théng hang
A M (1;1;0)' B M (3:- 5;7}. c M (-3;5;0). D. M (- 2;1;0).
Loi giai
Chon D
Me(oxy)= M(x;y:0)
Ta co:
a8 =(L- 1) AM =(x- 1y +2:-3)
dow Lxol_y+2 -3 [x=2_ M(-2:1:0)
A,B.M thing hang = AB, AM cting phuong 1 -1 1 y =

‘Dang ®: Cau trac nghiém duang, sai

Cau 1: Cac ménh dé sau dung hay sai?

Oxyz A(2;'4;3) va B(2;2:7)

a) Trong khong gian , cho hai diém

(2:-1;5)

. Trung diém ctia doan 4B

cotoadola

Oxyz AQL;-2) va B(2;2;1) T (;1;1)

. Vecto 4B c¢6toa d6 1a

AWL-1) 3 BG32) vy 4B 6 toado 1252

b) Trong khong gian , cho hai diém

Oxyz

c¢) Trong khong gian , cho hai diém

(NN

AO =3\i+4j)- 2k +5j
, cho véc-to ( ]) J . Toa dd cua

d) Trong khong gian vdi h¢ truc toa do Oxyz

diém 4 133117572
Loi giai

a)b b) S cb d)S



X, +Xx
x, =4 5 £ =2
J :yA +yB — 1
. 2
ZA +ZB _
. Iy — =5 a1
a) Goi M 1a trung diém cta 4B . Khi do 2 - M 1’5).
b) Chon Sai
c) Taco 4B :(1;2;3).
d) Chon Sai
Céu 2: Cac ménh dé sau ding hay sai?
. . M=1:2:-2
a) Trong khong gian Oxyz , hinh chiéu vudng goc cua diém M(-1,2:-2) trén truc 07 1a
2 G(0:0:2)

diém
b) Trong khong gian Oxyz , cho AGL0D) va B(;-1,2) toa do véc to 4B 12‘1(2;_ L1

= —(1-- L —(-1-0:2 u L
Oxyz,chohaivecto  =(1; “*ljvé uy =(-1:0;3)

¢) Trong khong gian . Vecto 17 "2 ¢6 toa

(’3._ e 1)
A A

do la
d) Trong khong gian Oxyz , hinh chiéu vudng goc cuia diém M(3:-1:3) yren mit phing
(Oyz) co toa do 12‘1(5;0;0)
Loi giai
a) S b) D Ny d)s

a) Chon sai

ug . 1.
b) Toa dg véc to AB(2:- 1), Dung

J-_IJ: I--}- I ) J-JJ:,}I-,}I-,}
¢) Ta co: -, =(14+1:-2-0:1- 3)= w, - u, =(2:- 2; H)Dﬁng
d) Chon sai
Céu 3: Cac ménh dé sau ding hay sai?
2) Trong khéng gian vi hé toa 46 O  hinh chidu cia diém ™ ©23) ten true O 13 diém
0(0;2;0)
R ] ) = 2

b) Trong khong gian @7 | didm thuoc truc O7 ™ (0:0;-2)
c) Trong khong gian Oxyz , cho diém M (1 “’3). Toa do diém M 1 hinh chiéu cia M 1én

, M-1:2:-3
mit phing (Oxy)lé1 M(-1;2:-3)



) L 1 -2
d) Trong khong gian Oxyz, cho hai diém 4(:2;0), B(- 1,0;- 2)

M (0:1;- 1).

" Toa d6 trung diém M cua
doan thang 1a

Loi giai

a) D b) B S d) b

Ala:b:c) B(0:5:0)

a) Hinh chi€u cua diém trén truc Oy la diém .Suy ra: Hinh chiéu cua

dism M 23 e O 13 diém ©(0520).
b) Piém M (0;0;-2)e oz
X, =X, =1
Vi =¥, =2= M(1:2;0)
c) Do M " 1a hinh chiéu cia M 1én mit phing (Oxy) nén; =0
d) Theo cong thic toa do trung diém cua doan thang, ta co M (0:1:- ).
Céu 4:.Cac ménh dé sau ding hay sai?
a) Trong khong gian Oxyz, hinh chiéu vudng goc cua diém M(5:-6:1) 14 mit phang (Oxz) co
toa do 1a (0;-6:1)

, N T
b) Trong khong gian d:Oxyz, cho diém M (1:-2:-3)

(0yz) léQ([J; -2:-3).

"Hinh chiéu vudng goc cta diem M 1én

mit phang
¢) Hinh chiéu vudng goc cua diém AG:- 4;3)trén truc OX 13 diém A(-5:4:-3)
d) Trong khong gian Oxyz , hinh chiéu vudng goc cia M (1:3;5) 1én mit phang toa do
() la diém c6 toa do (1:3,0)
Loi giai
a) S b) P OE )b
a) Hinh chiéu cua diém M(3:-6:1) 1o mit phang (Oxz) 13 diém c6 toa do (5:0:1)

; 5 5 =2
b) Toa do hinh chiéu vudng goc ctia diém M 1én mit phing (0y2) la (0:-2:-3).

A(5:- 4:3) A'(5:0:0).

¢) Hinh chi€u vuong goc cua diém trén truc OX 13

(1;3;5) (Oxy) I (1;3;0)’

d) Hinh chiéu vudng goc ctia M 1én mit phang toa do

Cau 5: Cac ménh d¢ sau dung hay sai?

A(:1;-1) . B(2:3;2) (1;2:3)
va

a) Trong khong gian Oxyz , cho hai diém . Vecto 4B ¢6 toa do 1a



Oxyz A(2:-3;5)

b) Trong khong gian , hinh chiéu vudng goc cua diém trén truc W o toa
a6 15 3:0:0)

£ o M-3:2;
¢) Trong khong gian Oxyz , hinh chi€u vuéng gbéc cua di€ém M (-3,2;1)
(Oxz) . (3:0:-1)

co toa do la

trén mat phang

. , O:i; jik i — gl gy A
d) Trong khong gian Oxyz voi hé toa do ( J ) cho P4 =1J 2i+5k. toa do diem 4 1a (-2:1:5)
Loi giai
a)b b) S ©)S db
. AB =(2- 1;3-1;2+1)= 4B =(1;2;3)
a) Taco .
£ X 2;-3; =3
b) Hinh chiéu vudng goéc cua diém 4(2;-3:5) trén truc Oy co toa do 1a (o: 3,0).
M (-3;2:1) (Oxz) (- 3;0;1)
¢) Hinh Cl:ll_iéu vuong goc cua diém trén mat phéng co toa do la
4 :_,.f- 2+ 5k =- 2._r'+__.r'+5,f;=:- A(-E_'L-E)
d) Taco:
Cau 6: Cac ménh dé sau dung hay sai?
Ao oian OXVZ 1 Y S e a M(32:1) Ox s .
a) Trong khong gian , hinh chi€u vuong goéc cua diém trén truc X co toa do
 (0;2:1)
la
b) Trong khong gian Oxyz , vecto ¥ =2i= 3k ¢4 toa dd 1a (2:-3,0)
. MI2:1;-
c) Trong khong gian Oxyz , hinh chiéu vudng goc cua diém M( 1; 1) trén truc Oy co toa
% 1 (0:1:0)
A / - 2; ) A(:-2:
d) Trong khong gian @7 | hinh chiéu vuéng goc cia M '3)lén mit phing (0= )1321 A(1;:-2:0)
Loi giai
a)S b) S cb db
, . M(-3:2 _2.0-
) Hinh chiéu vuong géc cia didm M CF 2D (6t true 0v o6 toa do1a 300,
w=2i-3k =2i+0j- 3k u =(2;0;-3)
b) Ta co: . Suy ra
£ . MI\2:1;- -1
c¢) Hinh chi¢u vudng goc cua diém M( L; l) trén truc Oy 4 toa do 1a (0,1,0).

d) Chon dung
Cau 7: Cac ménh dé sau dung hay sai?

) —(._ 1.
a) Trong khong gian P¥7 | cho vec to ¥ =27 = 3k khi do" =(2:- 3:0)



Oxyz Oy léj =(0;1;0)

b) Trong khong gian , vécto don vi trén truc

s T I .25
C) TI‘Ol’lg khéng glal’l OxyZ, ChO ﬂ( iy 3'-.3)-. h(':'-.-—--. I)-.L( 3-.‘-".”)

u=2a-3h+4c 1;1”(' 16;-4:29)

. toa d0 cua vecto

d) Trong khong gian Oxyz , hinh chiéu vuéng goc cua diém E(- 1;:“’;Z)trén mit phing
(Oyz) ¢6 toa dd lé(_ 1;3:0)
Loi gidi
a)S b) b c)b d)S

2) Tacé: =2i - 3k = u=(2;0;- 3)

b) Theo dinh nghia, vécto don vi trén truc Oy la J :(O;I;O).

. 2a =(-4:-6;0), - 3b =(0:-06:3), 4c =(- 12:8,20)
c) Taco:

Suy ra; ¥ =20 3b +4c =(- 16;-4;29)

.2 2 E(-1;3:2 . ;3
d) Hinh chiéu vuéng gbc cua diém L3 )trén mat phang (Oy2) c6 toa do la (0:3; 2).

Cau 8: Cac ménh d¢ sau ding hay sai?

, 0= 71 - 9
a) Trong khong gian v6i hé toa do Oxyz,chobadiém 40;0:-2),8(2;1:- 1), € 2’2).Toa
411
G‘ T TaTaT
T B T |

do trong tdm G cuatam giac ABC1y

 M(1-2:3) . NG:0:-
b) Cho hai diém (17 2:3); N(:0:-1)

1(2;-1;1)

. Toa d6 trung diém / cua doan thing MN 13

Oxyz o AW:2-1) BGL-2) €(2:3:-3)

¢ =(2:2:-2)

c¢) Trong khong gian toa do va G1a trong tam

tam giac 4B C . Vecto chi phuong ctia dudng thang 0G 13"

d) Trong khong gian Oxyz , cho hai diém A3 5), B(- 3L 1). Toa d6 trong tdm G cua
G‘.E;-i;-j.
tam giac O4Bp '3 3
Loi giai
a)S b) b cob d)S
'I+2+I:D+I—2:—2—I+E':G"il_l:_l_‘
i3 3 '3 3 3

a) Taco:



. A Y
/ |+3; .,+E];3 I‘ﬁf(zé"é”
2 2 2

b) Trung diém / o toa do 1a

aG(2-7--2
¢) Vi G 1a trong tAm tam giac 4BC nén 0G(2:2; “).

G‘-

w'|--l-'-

L | b2

OAB
d) Toa d6 trong tdm cia tam giac la

Céu 9: Cac ménh dé sau ding hay sai?

a) Trong khong gian véi hé toa do OXYZ  cho tam gigc ABC bibt
(4 1 1|

o G‘ A ‘

e 2’2). Toa d¢ trong tdm G cia tam giac la 3 3 3

Oxyz , cho tam giac 4BC biét A

l =2

3

b) Trong khong gian

5
Trong tm tam gidc 4BC cotoaddla' 3

OxyZ ho ba diém

(3:3:9)

¢) Trong khong gian
tam gidgc 4BC ¢6 toa do 1a
OXZ | cho ba diém
G(1;0;3)

d) Trong khong gian véi hé truc toa do

C(I;O;l). Toa d6 trong tdm G cia tam giac ABC 1y

Loi giai

A(-2:1:3) B(5;0;2) v c(0;2;4)

(;0;-2) B(2:1:-1)

a)b b) S ¢)S db
a) Ap dung cong thirc tim toa do trong tim.
. _ X hx -
3
PR
1 ¥ :'1': Vs T Ve =1
' 3
. _ I tEtr _
b) G la trong tam tam giac ABC: * 3 = G(1:1:0)
G | X, x, :_1'_:. +y, : z,tz,+z. |
c) Trong tam G cua tam giac 4B C ¢6 toa do: 3 3
Viy G(11:3)

d) Theo cong thuc tinh toa do trong tdm ctia tam gidc.

Cau 10: Cac ménh d& sau ding hay sai?

b

(1;-2:2) B(0:4; I)Vé. C(2:1:-3)

. Trong tam cua

A@3:-2:3) B(-1;2:5)



a) Trong khong gian véi hé truc toa do Oxyz , cho
a=(2:-3-1)

, ] -9:3 ] T A
b) Trong khong gian véi hé truc toa do Oxyz cho cic didm M (1:2:3) : N(3:4:7)

IV (2:2:4
vecto MN 13 ( )

¢) Trong khong gian véi hé toa do F¥2

cua diém M trén mat phéng toa do

OXVZ ho hai diém

1(2;0:-2)

d) Trong khong gian
thing 4B 1a diém

, cho diém
(Oxy)la(l;Z;— 4)

A 2:-3) | B(3:-2:-1)
va

a=-i+2j- 3k

M(1;2:- 4)

Loi giai
a) S b) b 0SS d)b

2) Taco: =-i+2j-3k= a=(- |.:3.:-3)_

b) Ta cé: 12"1"(2;2;4)'

c) Toa dd hinh chiéu cta diém M trén mat phéng toa do

(Hoanh d9, tung do giit nguyén, cao do bang khong)

d) Toa dd trung diém 4B 1a diém ! ta co: '

Cau 11: Cac ménh dé sau ding hay sai?

a) Trong khong gian vdi hé toa do Oxyz
A@0:-1), B(35) 1 4s diém C 1a
b) Trong khong gian voi hé truc 7
hang. Khido ¥+ bing ¥+ =11
¢) Trong khong gian véi hé toa do O¥=

clia vecto € =a - 2b 3¢ =(0:- 7:- 7)

cho ba diém

, cho cac vecto

— 'T.:' T 'TH

X,
' 3
 +

y,ty,

E _lll. i

3
z, +z,

3 = 1(2;0:-2)

> cho tam gidc 4BC c¢6 trong tAm
C (4; 2;- 1)

(Oxy) 1 (1;2; 0).

a=(2:-13) b=(1;3-2)

. Toa @0 cua véc to 2 la

. Toa dd cua

. Toa d¢ hinh chiéu vuong goc

. Toa d¢ trung diém doan

G(-3;1;4) .
va

42:1;3) BQ;-2;2) C(x:y:5) ¢
, , : thang

. Toa do



Oxyz a(2;- 5:3) b(0; 2;-1) a(1;7;2)

d) Trong khong gian , cho ba vecto

U

d =a- 4b+2c 3¢ 3 57)

. Toa d0 vecto

Loi gidi

a) S b) P S d)S

. C(x;y; z)
ol .

a) G
_3:I+2+.r
3
0+3+y
= 3 x =-12
4 S 1+5+z =y =0
Do G(-3:1.4) 1a trong tAm tam giac 4BC nén ! 3 z=8 hay
C(-12:0;8)
_|_|_|__ L - THN] e 1.
b) Ta co 45 =(-15-3;- 1) AC =(e- 23y - 152)
Ba diém 4> B- € thang hang © 4B AC cung phuong
x-2_y-1_2 [x=4
o =: =" & = x+y=I1
-1 -3 -1 vy =7
-2b =(-2:- 6:4) a=(2;- 1;3) = ¢ =(0:- 7;7)
c) Taco ma
. d =a- 4b+2c =(2- 4.0+2.5;- 5- 42+2.7;3- 4.(- D+2.2) =(4;1:11)
d) Taco: .

Cau 12: Cac ménh dé sau dung hay sai?

L _ g L (14
Oxyz AB =(3:-2:5) , AC =(1:4; I).B{)

a) Trong khong gian vdi h¢ toa do cho cac vec to
dai trung tuyén AM cua tam giac 4BC1aAM =3

b) Trong khong gian @7 | cho diém AQ- 3;2). Toa d6 diém 4" dbi ximg v6i 4 qua mat
5 T_o1..72.9
phiing (Oyz2),, 4 1:-3:2)

Oxyz A(1:3;-1),8(3:- 1;5)

¢) Trong khong gian véi hé truc toa do > cho hai diém

(71 )
uuy uuu ‘Hr‘ el Rt
diém M thoa man hé thac MA =3MB1y 13 3

. Toa d0 cua

Oxyz A2:1;1) B(0:3:-1)

va diém € nim
(1:2:1)

, cho hai diém
A.B.C

d) Trong khong gian v6i hé toa do

Oxy)

trén mit phang sao cho ba diém thang hang. Piém C ¢ toado la

Loi giai



2) P HD S d) S

= -f
2) Tacb CB=AB~ AC gyy ry €8 =(2-0:0)

15 8| =T (Y o5 =f ac fic|=JFr e +C 1 =33
‘ CB:‘(JTJJJE‘ :\]33+(—a):+a3 =219
a .

\%
A :AC: +A4B°  BC®
Do dai dudng trung tuyén AM cia tam giac 4BC1a 2 4
(3v2) +(v38)  (2v19)
- 2 T4 Sy AM =3,

(Oyz)

b) Vi d6i xtrng qua mat phang nén toa do s€ duoc gitr lai bien Y bién z va d6i dau bién X.

o o A-1:-3:2
Suy ra toa do diém - 1-3; )

MOe12) oo ai bai MA =3MB.

¢) Goi diém
[1- x =3(3- x) ‘=4
— 3' _1' :3(_|_ _ll)t:s Vv :-3

.'I'::?’(S'—_) z=8

d) Do C nam trén Oxy nén €y, 0)
x-2 y-1_0-1
, uuu LUy = = =
A, B, C thing hang < 4C cung phuong 4B -2 2 -2
Suyra ¥ =hY =2
Cau 13: Cac ménh dé sau dung hay sai?
a) Trong khong gian vdi h¢ toa do Oxyz , tap hop céc diém co toa do Cx s Z)sao cho

-1=x =3 - 1=v=3 -1<2 23 13 tap cac didm cia mot khéi da dién (16i) co mot tam dbi

(1;1;1)

xung. Toa do cua tam do1 xirng do 1a

Oxyz M (1;2;-3) (Oyz)

b) Trong khong gian , hinh chiéu vudng goc ciia diém 1én mit phang
c6 toa do 1'21(_ 1:2:-3)

5:7;2) bl 3,0;4 -61;-1
¢) Trong khong gian vi h¢ toa do Oxyz , cho ba vecto al ), ( ), d )

. Toa do cua vecto M=3a- 2b+cyy m(322;- 3)



Oxyz o A(:2:0), B(-1:3:5) Goi I(a;b;c)

d) Trong khong gian , cho hai diém e T Got 1a diém thoa

(¥ ¥) (& 8] 1
min TA+31B =0 gni 46, gia tri cua bidu thie @ +20+2¢ ping S0

Loi giai

a)b b) S cob d)S
a) Dé théy khdi da dién d6 12 mot khdi 1ap phuong c6 cac mat song song vdi cac mat phéng toa
(3+(-1) 3+4(-1) 3+(1)]
2 72 7 2 =L

do, tam co toadd 1a

M (1:2:-3) (0yz) (0;2;-3)
b) Hinh chiéu vudng goc cua diém 1én mit phang cotoado la

a(572)=3a(15216) b(3;0,4)= Zb(ﬁﬂa)v T=3- 2b+c
_(15 6- 6:21+1,6- 8- 1) =(322- 3)
d) Taco:

744308 =0 = (- a:2- bi-¢)=(3+3a:3b- 9:3c- 15)

1
a=-—
?| - a=3+3a | I"‘
= {2-bh=3h-9= -h:I
|=c =3c- 15 15 25
C=— a+2b+2c =—
.4 Khidé 2
Céu 14: Cac ménh d& sau ding hay sai?
: : MU:-3:-5 ,
a ron ong gian vo1 he¢ toa do , hinh chi€u cua diem ) tréen mat phan
T gkh,\ gg %i he d6 Oxyz hinh chié aa did _:'lf(l.. 3: -} A < phv g
(Oyz) ¢6 toa do lé(O;_3;0)
b) Trong khong gian véi hé toa do Oxyz , cho tam giac ABC ¢4 AB =(-3:0; 4),

—(5-= 7 ,
Ac =(5; “"”.D(f) dai duong trung tuyén AM 1a3v2

AC-2; --1) B(0:- 1;- 2)

¢) Trong khong gian, cho hai diém . Toa d6 diém M thudc mit

phing (Oxy )sao cho ba diém 4:8-M thang hang 1a M (-4:5:0)
. . =1;2; =(-2;3;
d) Trong khong gian véi hé truc toa do OxyZ ¢ho cac vecto © (1’2’1), b =( 4),
—(1- —(4-9- P —_ . - - ,
—(0-1-2) Vé,d (41-.0)Blétrﬁngﬁ‘r =x.a +_1..|'r}+_.|: Glé.trl X+ y+z a1

Loi gidi



a) S b) D b d) S

2) Cho diém 1 Gz,

. Khi do:
Oxy 13 H(x,17,,:0)

H(x,,:0:z,)

Hinh chiéu vudéng goc H ctia M trén mat phang

Hinh chiéu vudéng goc H cua M trén mit phéng Oxz 13 Hinh chiéu vuéng

goc H ctia M trén mat phéng Oyz H(0; i )

L m|u |}

b) Ta c . AB+AC ("’-"S)

Vi AM 1a duon% run% tuyén cua tam giac 4B C nén:
oma 00

AM = AB+AC) =(1:- 1:4) = 4o —|AW| m =32

Ta co: =

&) Goi M (a:b: O)E(Cm)

S NN

Ar =(a+2:b-2:1). AB (*—B—I)

[RNYNIN] uuu

Diéu kién can va du dé ba diém A,8,.M thang hang hay AM, AB cung phuong la
a+2 _b-2_ 1 _[|a=4
e P — |
2 -3 -1 |b=S
Vay M(-4;:.\;D)'
o | ox-2y=4 [(x=2
d =xa+ybh+zec e 2x+3p+z =2 {y=-1
A Y — - —
d) x+4y+2z =0 -z =1 _

Cau 15: Cac ménh dé sau ding hay sai?

a) Trong khong gian @7 | hinh chiéu vudng géc cia diém MG:-6:2) lén mit phang

(Ox2) cb toa do 12‘1(5 :0:2)

b) Trong khong gian Oxyz, cho hai diém A(1;-1;2) va B(3;1;0). Toa d6 trung diém I ctia doan
AB1a 1(2;0;1)

Oxyz

¢) Trong khong gian véi h¢ truc toa do , diém thuoc truc Oy va cach déu hai diém

AG41) , B(:231),, M (0:5;0)
va la

d) Trong khong gian Oxyz , cho hai diém A(13233) , B(-2;-4; ) pidm M thudc doan thing
AB sao cho MA =2MB.pg dai doan thing OM 1a 17

Loi giai

a) b b) D b d)s



a) Mit phang (Ox2) ¢6 phuong trinh ¥ =0

Vay hinh chiéu vudng goc cua diém M(:-6:2) 1én mit phang (Oxz) co toa d6 la (5;0;2).

f‘. 1+3 -1+1 240

b) Toa do trung diém / cua doan thing 4B 1a | 2 S22 hay 1(2:0:1)
o) Goi M (0;5;0)e Oy
. MA=MB e J10+(4- b)Y =[2+4(2- b)Y = 4b =20 = b =5.
Theo gdé: \( ( ) J ( y
Viy M(O;S;o)_
d) Piém M thudc doan thing 4B va MA =2MB
Nén MA =-2MB
"1-.=- = Xy =T E(IH - ""-'..r) 1- Xy =7 2(- 2- 'T'--‘) ’3.1'.,: =-3 Xy —- |
— _1'.:. = _1‘.__.- — 2(-]'.:‘5 = _1'.__,- ) = 2 = _1'._!. — 2(_4_ _1'.__.-) =1 3_1'5: —- |:"_'| =1 1'1: :-2
|24= 2y 2—3(:5 - :.__,) 13- 2, =-2(9- :.__,) |32y, =21 z, =7

= M(—I.:—E.:?).

OM :J(— 1Y +(-2Y +7° =36

b6 dai doan thfmg

Cau 16: Cac ménh dé sau dung hay sai?

a) Trong khéng gian @7 cho A(x;y;-S); 5(6:- 2;4);6(_ 3;?;-3). Gia tri cia X, V dé

4, B, C thing hang lax =1; V =73

Oxyz , Ox ‘ 7
b) Trong khong gian véi hé truc toa do , diém thudc truc va cach déu hai diém
A(4;2;-1)  B(21,0) M (4:0:0)
va la
¢) Trong khong gian Oxyz , hinh chiéu vuong goc ciia diém M(L2:-3) 1en mit phang

(Oyz2) c6 toa do 13(0525'3)

. _ 1 712 _ 112 B
OxZ, A(0; 1,1)’ B(-2:1; 1), C( 1,3,2).]3iét
D(- ;- 3:- 2).

d) Trong khong gian véi hé truc toa do
ring ABCD 13 hinh binh hanh, khi d6 toa d6 diém D 1a

Loi giai
a) S b) D ob dS

. BA=(x-06:y+2:-7) BC =(-9:9:- 9)
a) Taco: ; .



x-0_y+2 x =-1

7
UL uuu = —— =
Q

4, B, C thing hang < B45C cung phuong = 7 7

y =5

Meox: M (x0:0) M

b) Goi cach déu 4B nen MA =MB , do do:

JE@- Y +27 4G 1Y =JQ@-2F +1F

¥ -8x+2l=x"-4x+5= x =4

¢) Hinh chiéu vudng goc cua diém M(1:2:-3) 1an mat phang (Oy2) 13 didm M (0:2:-3)

gt L uu -__ —
d) Goi (""«""), ta ¢6 ABCD 13 hinh binh hanh nén B4 =CD [ =7 ===
x =1
= 4y =1
z =4 D(1;1;4).

. Vay
Céu 17: Cac ménh dé sau dung hay sai?

Oxyz [(5):.1':+_1-:+(:+2): =17

a) Trong khong gian , mit cau cét truc O7 tai hai diém

4.8 pg dai doan 4B bing 217
A(310),B(152)

b) Trong khong gian vdi hé toa do O%Z o hai diém .Goi A’ 1a hinh chiéu

Oxy)

vuong goéc ciia A 1én mat phang , B" 1 hinh chiéu vuong goéc ciia B 1én mat phang

©2) Khids AB bing 2V6-

c) Trong khong gian v&i hé toa do Oxyz cho cac diém 4,B,C ¢o toa do thoa min

NN N

binh hanh 1aD(3;9;4)

d) Trong khong gian @2 cho hinh hop ABCD.ABCD" 4 A(O;O;l), B (1;0;0),

1 0)(tham khio hinh v& bén duéi). Toa do ciia diém D1a” (©0:1:1)

A o'

a)b b) S b db



a) Goi M 1a giao diém cia () véi truc 97 .

Ta c6 MeOoz = .-hf(ﬂiﬂll)

Ma Me(s) nén:

[

EE

t
=
0°+07+(t+2) =17 = (t+2) :|?¢|;+2|:._-"ﬁ ¢

-2+

A(D;U;—E—Jﬁ) B(D;D;-3+Jﬁ)= AB :Lfﬁ'

Suy ra toa do cac giao diém la:

b) Ta co: 4'(3:1,0)

vy B (0:52)

13 hinh chiéu vuéng goc cua A 1én mit phang ©x)

1a hinh chiéu vuéng goc cua B 1én mit phang ©yz)

AB =(0- 37 +(5- I’ +(2- 0) =y20

¢) Taco: OA =i+ j+k= -4(|-f|.f|).

OB =5i+ j- k= B(5:1:-1)
BC =2i +8/+3k = BC =(2:8:3)

AD :(.rn - Liy,- liz,- 1)

[NRE]E] [NINIE)

pé ABCD 13 hinh binh hanh thi 4D =BC

. AD =(2:8:3) 4B =(4:0:- 2)
Ta co: , .

Do d6 4D | AB khéng cing phuong nén 4, B, D khong thing hang.
D(3:9:4) ., ... s .
la diém can tim.

D(a;b;c)

Vay diém
d) Goi toa d6 diém

cD =(a- 1:b- 1:¢) . BA=(-1:0:1)
va .

Suy ra
(a-1=-1 a=0
= 1h-1=0 < b=l
Tacs CD=BA4 |€=] c=l

Vay toa do diém D(©;11) )

Céu 18: Cac ménh dé sau dung hay sai?

a) Cho tam giac ABC piét A2;-1;3)

46 AB+AC o5 1ga 3126 9)

va trong tam G cuatam giac co toadd la G2l 0). Khi



Onxyz A1;0,2) B(-2:1:3) €(3;2:4)

, cho bén diém
(2;3;1)

b) Trong khong gian voi hé toa do
D(6:9;- 5 )
(6:9; )- Toa d6 trong tdm cua tir dién 48CD 13

. )y -2 e o9 ,
¢) Cho ba digm 4502 BQL-1, €22 4 i E 13 dinh thir tu cia hinh binh

hanh ABCE thi 10a g cia £ 13 <% 13)
¢ ABC¢q A(l;l;l), B(-1:2:3) va cG:2:1) .Goi M 1a diém thudc duong

thang BC sao cho BM =2BC pé BMDA 13 hinh binh hanh thi toa do D léD(J;- L-1)

d) Cho tam gia

Loi giai

a) b b) D S d)s

a) Ta co: j;?+juc 23552? =3(0,2:-3) :(0;6;—9).

. G(x;y;z)
ol

b) G la toa d§ trong tam cua tr dién ABCD 3 ¢6:
X, tx, tx.tx, [ 1- 24340
r=— |
4 4
LA S U B 5 O O+1+2+9
4 _'L' = _1- [ =T _1' :f X :2
—_:.:'+:H+:L'+:J"| 2+3+4_5 = .}123
i 4 4 z =l
. E(x.y,:z.)
c) Giasu ErSETTES
X, +x. =x, g v, =0
SV, Y=y Y Sy, =3
z,+z =z, +z z, =1

ABCD 13 hinh binh hanh

Vay E(0;-3:1).

d) EEZM;O;—Z]. Goi D(x;y;z|suyra A_]3=[x—1;y—1;z—1).
BMDA 14 hinh binh hanh khi va chi khi AD=BM - D(5;1;—1|

Cau 19: Cac ménh dé sau dung hay sai?
a) Trong khong gian véi hé toa 4o @7 | cho hinh binh hanh 4BCE vei

AG;1;2),8050:1),€(2;3;:0) 1 4o dink E RACERY

b) Cho 3 diém M (2:0:0), N (0:-3:0) P(0:0:4) (e MNPO 13 it bink hanh thi toa do

cua diém Q 12‘1(2;3;4)



c) Trong khong gian Oxyz

C(0;0:¢)

d) Trong khong gian Oxyz , cho hinh binh hanh ABCD ¢

. D(a:b:c)
va

a) D b) P

a) Can nhé: Néu 4BCD 3 hinh binh han
Ap dung:

G
md

cho diém

Gl:-23) 1o didm

.Biét G 1a trong tAm ctia tam gidc 4BC thi @+D+¢ bing 6
- A0:2;3), B(5:0:- 1),C(4;3;0)

. Gia tri cia @ +b+¢ bing 15

Loi giai
)b d) b

[NININ) [N{N}E) Uy [NININ)

hthi 48 =DC hozc 4D =BC

. E(x;_v;z) , AB=(-2:-1:-1) . EC =(2- x:3- }'.f-:)
o1 .Taco va .

v —o (o
il 2-x 2 x =4

AR =FC &= {3-y=-1={y=4
-z =-1 z =l E(4:4:1).
' ' y

Vi ABCE 13 hinh binh hanh nén

NP =(0:3:4) MO =(x, - 2y,
b) Ta co: VP =(0:3:4), MO (x, - 2,

[N]NNIN] uuu

MNPQ 13 hinh binh hanh khi ¥Q =NP
0(2;3:4)

Vay toa d§ cia diem

c) Vi G 1a trong tam cua A4BC

Dodéﬂ+h+c' =3+(-6)+9 :f].

d) 4BCD 13 hinh binh hanh

M| N]N} s N

= AR =DC = D(.‘L‘_:. LB R T
Vay @ +b+c=0+5+10=15
Cau 20: Cac ménh dé sau ding hay sai?

Oxyz

a) Trong khong gian , cho hai diém

(¥ ¥) (™ R 1
man TA+31B =0 gni 46, gia tri cua bidu

. Va

2)

a =3

_0404¢c < |b=-6

3 c =9

yeiz, +z.- z, ) =(0:5:10)

A(:2:0), B(-1:3:5) . I(a:b;c)
. Goi
é

A(a;:0;0) B(0:5;0)

1a diém thoa



b) Trong khong gian OXyZ ho didm A(3:-4:3)

34

bang 2

. Téng khoang cach tir 4 dén ba truc toa do

9 o e B — N N
c¢) Trong khong gian vo1 hé toa d0 Oxyz ,d¢ hai vec to a =(m;2;3) va b=(:n;2)

phuong thi 2+ 31 bing 9

cung

Oxyz

d)Trong khong gian vd&i hé toa do , cho cac diém

C(x:y+1:1)

A(0;- 2-5) B(3:4:4)

thang hang. Khi do 3x-y bang 5

Loi giai

a)b b) S 0SS d)b

a) Ta co:

14+308 =0 = (1= a12- bi-c) =(3+3a;3b- 9;3¢- 15)

(1- a =3+3a
= {2-b=3-9= b=
|-c =3c- 15

a+2bh+2c =

]
t""|l;_.n|

. Khi do

7 c Ul - ) = :q
b) Hinh chiéu ciia 4 1én tryc Or1a 4 30:0) o d(4.0x) =44, =5

A 2T )= =32
Hinh chiéu ctia 4 1én truc Oy 13 4, (©: 4"U)nén d(4,0y) =44, 3\"{:,

, A . . - — | :5
Hinh chiéu cia 4 1én truc O7 1a 4 (0 O’B)nén d(4,02)=44 .

Téng khoang cach tir 4 dén ba truc toa do b?mg 10+ 3\5 .

c) 4 va b cung phuong = a=kb (G 20

F=2
(m =k.1 2
= {2 =kn e pn :% = 2m+3n :3.%+ B.i =7
=2k -
13 =2k 3
m ==
2
d) Tacb AB =(3; 6;9)’ AC =(x1y+3:; f:l).
Lug uudu [—. l:l +3 :E — {x =2
A, B ,C thdng hang © 4B, AC cung phuong 3 0 9 y=
= 3x-y=32-1=35
3x- y=5

Vay



Céu 21: Cac ménh dé sau dung hay sai?

Oxyz A(6:- 3:4), B(ﬂ-ff?-fﬁ'). Goi M

oi Mo N2 P 3 1yt 1a
(Oxv), (Oxz) _, (Oyz)
va

a) Trong khong gian , cho hai diém

giao diém cua duong thang 4B vé6i cac mit phang toa do . Biét rang
M, N. P 13m trén doan 4B sao cho AM =MN =NP =FPB _Gia trj cia tbng @ +b+c¢ 13
-11
b) Trong khong gian voéi hé truc toa do Oxyz  cho 4 diém A(2;4:‘_]), B(1:4:-1)
C(2:4:3) D(2:2:-1) ., M(x;y:2)
, , biét

21

X+Y+Z ping 4

9

dé MA® + MB” + MC™ + MD” dat gia trj nho nhét thi

A(1;2;-1) B(2- 1,3)

2]
37

c¢) Trong khong gian v6i hé toa do Oxyz , cho ba diém

?

C(-47;5 . .
(-47:5) Toa d6 chan dudng phan giac trong goc B cla tam giac ABC 313 3 3

A(;-2;2) B(-5.6:4)
, va

2J64

d) Trong khong gian véi hé toa d6 7 cho ba diém

C(0:1- 2)D€) dai duong phan gidc trong cia goc 4 cia ABC 13 3
Loi giai
a)b b) b c)S d)S
2) Tacs: 25 =(a- 6:b+31c-4)
Vi M, N, P lan luot 1a giao diém cua 4B véi cac miat phéng (D'\T)" (0xz) va (0y2) nén

M(x,:p,:0), N(x,:0:2, ), P(O;y,:2, )_

T 2 T ¥
Vi M2 No P y3m trén doan 4B sao cho AM =MN =NP =PB nan ta ¢6:

f4(.r._., - 6)=a-6
= {4(y, +3)=b+3
4;%::‘4‘3 I4(D—4]:n'—4 - ¢=-12

f(.‘rk -6)=a-6
= 1 2(043)=p+3

LA Lk

24AN = AB IE(__\.‘q-):L"q-:, b:_?)

i(ﬂ— 6)=a- 6
3

4
= 5(1 +3)=h+3

un un 4
iz‘jP =AB _(:.“ - 4) =c=-4
3 3 =

. a=-2
Vﬁya+b+c':—ll‘



77
f——U}
42 )

) I(a bC’) L H|N] | H|N]
b) Xét diém 7"’ thoa man A +IB+IC+ID =0 Khids
LU L L

oo MA® + MB* +MC* + MD* =(vz +m) +(H’I+IB) +(H’f +IC) +(w+m)
acod
UL L L LI

=41 +2MI(TA+ 1B +1C + D)+ [4> +IB" +IC* + ID°
=AM + 4" +1B° +IC" + ID” 214" +IB* +1C" + 1D (i MI" 20 ygi moi didm M )
T2

W| —;E;D‘ﬂ x+y+=z :E+_ =
4 2 4 2 4

Dau " =" xay ra <@ M =1 el

BA =(- 1;- 34):|ﬂ¢1‘ —J26,BC = (682):—‘56‘ z.j_

c) Taco:

Goi D 1a chan dwong phan giac trong ké tir B 1én AC ¢ja tam giac ABC
DA BA JJJ:’D' 2111‘

Suy ra : DC BC= DC - 2DA

d)

DB _AB
Goi D 1a chan dudng phan giac trong cta goc Bac ,taco PC AC Taco AB =226 ;

uuu uuu

AC =\26  guyrq DB =-2DC Goj D(ws-’)

f—5—.‘r=—3(—.‘r)
= (]—fl':—ﬁ(l—}') = ¥y ==
4=z =-2(-2- z)

Ly uuu ) = D"E
To PB =-2DC L3

127

L | oo
=

Vay
Céu 22: Cac ménh dé sau dung hay sai?

AQ1;2:-1)

b

a) Trong khong gian véi hé toa do Oxyz
B(2:- 1:3).C(-475) . . D(a;b;c)

giac ABC  Giatri @ +b+2¢ bang 5

, cho tam giac 4BC ¢o

1a chan dudng phan giic trong cua géc B cua tam

b) Trong khong gian Oxyz, cho hinh thang 4BCD ¢y 4B song song voi €D . Biét A(];Z;])’

B(2;0;- ]), C(égl;{})va dién tich hinh thang 48CD bang 6v2 - Goi Dla;bc) , khi d6 bieu

thae T =a- 2b+4cy T =3



Oz ho tam giagc ABC ¢p ABGLO) B pn3m trén mat

phang (Oxy) va ¢6 hoanh d6 duong, C ndm trén truc 97 va H(Z;

¢) Trong khong gian véi h¢ toa do
L1) 1a tryc tam cua tam giac

ABC  Toa d6 céc diém B , C théa man yéu cAu bai toan 1a B(3:1:0), €(0:0:-3)

d) Trong khong gian v6i hé toa do Oxyz , cho ba diém A2 1), B(2;- 1;3), C(-4;T;S).
2;— 2;1]
Toa d6 chan dudng phén giac trong goc B cua tam giac 4B Cal 3
Loi giai
a)b b) b c)b d)S
a)
A
D

C

Vi BD 1a phan giac trong cua goc B nén D nam giita 4 va C.

Taco BA=\1+9+16 =\26 . BC =36+64+4 =226

00 (m
o :£ =2= CD=2DA= CD =2DA
Taco DA BA .Do d6 ta co hé
( )
- a == :
a+4 =2(1- a) 3
11
b-7=2(2-b) = b =7
IE".S:E('I‘I:') c =l 3 1
a+b+2c=-Z4+__—_+2=5
. Vay
L an ,JJJ . ‘
b) Ta c6 BA(-1:2:2): BC (4"“). Suy ra ABCD vuong tai 4 va B va co dién tich bang
62
00 ¢ 000 (7 7 4)
AD =2= AD=—BC “:% . .. . =D Zi—i—
Suy a 37 AD(a- I;b- 2;c- 1) ‘,3 373
¢) Gia st B(x:y:0)€(0xp)(x >0),C(0:0:z)E Oz
Py [ [y A W[N]
uuu uuu
CH -48 =0 _
aHLBE il i S
uuy  Juu [R{N] N} . , AB. AH AC‘ —
CHLAB va 4B, AC,AH dong phang < -[ ]



(x+z =0 (x =3
2x+y-7=0 = 1y =I

(X-3y+yz-z=0 B(3: I;D},C{D;D;-B]l

_,,J—

=3 7>0). vay
mun|

BA (I—34)=‘*‘BA‘ J26:BC =(-6:8:2)= |BC

d) Taco:

Goi D 1a chan dudng phén giac trong ké tir B 1én 4C cua tam giac ABC
DA _BA D'_E.ﬂ.l"

_— UL

Suyra: DC BC = DC =-2DA

Céu 23: Cac ménh dé sau ding hay sai?

4(2:1:3) B(1:-2:2) C(x:y:5)

OXZ ¢ho ba didm : , SV dng

a) Trong khong gian véi hé truc
hang. Khi d6 ¥+ bing ¥+ =11

) ) - T,

b) Trong khong gian véi hé toa do Oxyz’ cho cac diém A2 0; 1), B(0;3; - 2
5 3
2

g U 'w —

Cl-4-50) . Toa do diém M sao cho MA+2MB+3MC =013 | 3

)
5 ‘
6

Oxyz o M) N(2:3:4)

¢) Trong khong gian vdi h¢ toa do , cho ba diém

P(7;7:5) 0 13(6:5:2)

. Dé tir giac MNP 13 hinh binh hanh thi toa do diém

&) Trong khong gian V7 cho hinh hop ABCDABCD pigg AN0D  BQ:1:2)
p(:-1;1) C'4;5;-5) A =G:4;-1)

. Toa dd cua dinh A 1a
Loi giai

a) b b) D b d) s

 AB =(-1:-3:-1) AC =(x-2:y-1:2)
a) Taco , .

Ba diém 4> B> € thing hang © 4B, AC cung phuong
x-2 y-1_12 x =4
=] ==z e p— ] == -T+J":||

-1 -3 -1 |y=7

b)G . M (a; b; c) Khi do:

=(2- a; —.'Er—l—f) 2MB =(-2a: 6- 2b:- 4- "r.:) 3MC =(- 12- 3a: - 15- 3b: - 3¢)

m+*rw3+3wc =(-6a- ID._—tlb—E'l._—f:lc—S)
Do do .

- 6a-10=0 = |b=-
= 1-6b-9=0

Ly L
Theo gia thiét MA+2MB+3MC =0 |~06c-5=0

(= R Y R ST




o P

Goi @Giyiz)= MO =(x- Ly~ Lz- 1) NP =(5:4:1)

- (x-1=5 [x=6

oo
MO=NP < {x-1=4 < {y =5
e ] = - —
Ta c6: tir gidge YNPC 14 hinh binh hanh z- 1=l -
Vay toa d6 diém € 1a: 0(6:5:2)
(o :(.TI_. Ve ;:L.) A :(.T.:. VI, ) ABCD
d) Gia sir toa d6 cac dinh 1an luot 1a , . Tt giac 1a
hinh binh hanh nén ta co:
x.-1=1
yc_ +] :]

[NINN]H] uuu

DC =AB o« |zo.-1=1 o €C=(2;0;2)

AACC
T giac 1a hinh binh hanh nén ta c6

[N]N]NN) [W]N|N )

A4 =CC o |z4-1=-7 o 4 =(3;5:-06)

Céu 24: Cac ménh dé sau ding hay sai?

a) Trong khong gian Oxyz’ cho hinh hop ABCD.ABCD ¢4 A(O;O;l), B (1;0;0),

C@L10) 1 am khio hinh vE bén duei). Toa do cia diém D1a 2 @D




b) Trong khong gian véi hé toa do Oxyz , cho hinh hop ABCDABCD A(0; 0; D),

- 0: D(0;3;0) D(D:3-3 o 2:1-2
3(3; o 0), ©3; ), (03 ) Toa d6 trong tim tam giac ABC lé( )
c) Trong khong gian Oxyz, cho hinh hop ABCD.ABCD it A(I;O;l), 3(2;1;2),

D(:-11) C4:5-5) o cadiom 413 C 3% D

| 1
n . A n . =Cm;-2:1) , v=(3;n;-2 .. .
d) Trong khong gian véi hé toa do Oxyz , cho hai vécto u =(m 1)Iva ( }, voi M va
1 1

713 hai s6 thuc. Dé vécto U cing phuong v6i Y thi biéu thire 7 =2m +1 ¢4 gia tri bang 4
Loi giai

a)b b) b 0SS d)S

2) Goi toa d6 diém D(a;b;c).suy 1 €D —(a- 1:h- L:c) v B4 =(- |.;r:+.;|).

(a-1=-1 a =0
= {h-1=0 <= {b=l

Ta co CD =B4 ¢ =1 ¢ =l .Vay toa do diém D(U;l;l).
b)
I‘ 33 3‘
) .2 . , 2’2 3 .Glabc
Goi 14 trung diém cua doan thang BD .Ta co 22 2 .Goi ( )12‘1 trong tdm tam
giac
523‘ 1- E
2 | 2 _
b (3 3 3 3 3 -
(3..3..3 -—:3‘b-—‘m b=1
Pre37 777 2 1 2
o \ 3 [ 3 -
UL uu JFG:‘G‘%._?[J‘%;E"F% '523‘ C+—|
Ta c6: DI =3IGyg;i | ' - - = . Do do: '
G(21;- 2
Vé'y ( ' ¥ ).
¢) Goi A (a;b;c)

S NN} NN LI Ly N N S| N]N] NN LI

ABCD.A'B'C'D' |y hinh hgp = AC =AB+AD+ A4 = A4 =AC - AB- AD (1)



AB =(1:1:1) 4D =(0:- 1:0) AC =(3:5:- 6) . AC - AB- AD =(2:5:-7)

Ad =(a- L:kc-1)

(a-1=2 a =3
(D= 1b=5 = 1bh=5
c-1=-7 lc=-0
Viy: A4 (3:.5:.-6)‘
( -1
A_:T
(m =3k =
I Ir -3
u=kvei-2=kn+e=im =
— "] -
[=-2k n=4
1 1

d) Ta cé vec to % cung phuong voi ¥ khi c6 sé X sao cho

Khidgs T =2Zm+n =1

Céu 25: Cac ménh dé sau ding hay sai?

. PPN n =y =2 f 45 ) .2 n o
a) Trong khong gian voi hé truc toa d6 Oxyz cho OA =2i+3]+5k pigm M thudc mat

, . . .2 2:3:;0
phing (Oxy) thoa man do dai 4M nho nhat. Toa @0 ctia diém M 12‘1( T ).
/ t= s , 5
Oxyz M (1;-2;4) . Khoang cach tir diém M dén truc OX bang

b) Trong khong gian , cho diém

23
A(2:-1:2)

c) Trong khong gian voi hé toa do Oxyz , cho hinh hop ABCD.ABCD pit T,

1.9, G T T, “2.n- N -1:2:2
3(1,2,1)’(:( A,3,L), D(3’0’1).T(_)ad(§diém3 léB( 1:2:

el a1
d) Trong khong gian véi hé toa do Oxyz, cho tam giac 4BC ¢6 A(1:2: l), 52 1'3),
21
Ch47 :'5). Toa d chan dudng phan gidc trong goc B cua tam gidgc 4BC 133 3 3
Loi gidi
a) D b) S 0P d)s
, 2:3;5
2) Theo gid thiét ta c6 42737 5,
Piém M thudc mit phang (Oxy ).
D6 dai AM nho nhét khi va chi khi M 1a hinh chiéu ctia 4 trén mit phing (Oxy),
TICERE
Viy M(2;3;0)
M (1;-2;4) H (1;0,0)

b) Goi H 13 hinh chiéu vudng goc cia diém xubng truc Ox suy ra



, : MH =J0° +(-2) +(4) =24f5
Vay khodng cach tir M dén truc OX bang d¢ dai 'J 2y +() J_
c)

Goi B(:n:;_v;z);

. . n 1:2 2:1:
LH lan luot 1a trung diém cua AC.BD . Suy ra ‘F(D’I’“)’H(“"I"I).

1- x=2-0 x=-1

= 42-y=l-1e= {y=2
R . . . L|L|L|, [N N) e — = _:"}
Vi ABCDABCD' |3 hinh hop nén BB =1 172512 [2=2
d)
B
a4 b ¢
Ta o BA=~20,BC =220
DA _BA | i | 000
) o DALBALL G 1
Goi 271 theo tinh chat phan giactaco PC  BC 2 Syyra Z
oL e v e 1l o L _(. el
Tacc')DA {I x;2- yi- 1 _}VéDC {4 x;7- p:i5 _}
.
I"L:'E{‘ﬁ"' "l.} ".:'5
1 11 211 @
(9p f2- y=- 20~ y) b Iy =1 b D 22003
2 3 33 2

‘Dang ©: Cau trac nghiém tra 16i ngan

Caiu 1: Trong khong gian Oxyz, hiy xac dinh toa do cua vecto j+2 }'+5 k.
Loi giai

Toa d0 cua vecto i'+2}'+57< 1a(1;2;5).

Céu 2: Trong khong gian véi hé toa dd Oxyz, cho hai diém M (—4;3;—1)va N(2;-1;-3).



Tim toa dd cua cac vecto oM ,5]>V .
Loi giai
Tacé: M(—4;3;-1)vaN(2;—1;-3). Do d6, OM=(—4;3;—1),0N=(2;-1;-3).

CAu 3: Tim toa d6 cia diém N trong Hinh 2.39.

AZ
N
|
bl
o, J N
» ( )
Loi giai

Ta c6: ON=2i+5 j+4k. Do do, N(2;5:4).

Cau 4: Trong khong gian Oxyz, xac dinh toa d¢ cua vecto AB trong mdi trudng hop sau:
a) A(0;0;0)vaB(4;2;-5); b)A(1;-3;7)vaB(1;-3;7);  ¢)A(5;4;9)va
B(—5;7;2).

Loi gidi
a) AB=(xy=X,; yp—Ya; 25— 24]=(4;2;-5)
b) AB=(x3—x,; y5— i 25— 2,/=(0;0;0)
c) KBZ(XB—XA;yB—yA;zB—zA)Z(—IO;S;—7)

Cau 5: Tim toa d6 cua cac vecto A; A, A, A & Hinh 30.



i)

Hinlr 30

Loi giai
Trong Hinh 30, ta co: A_IZZ(SE,A_ZTAZCTIEI ma L(0;0;3)vaH(4;0;0).
Do d6, A, A=(0;0;3)va A,A=(4;0;0).

Cau 6: Trong khong gian Oxyz, x4c dinh toa d6 cua diém A trong mdi trudng hop sau:

a) A trung voi gde toa do;
b) A nam trén tia Ox va OA=2;
¢) A nam trén tia di cua tia Oy va OA=3.
Loi giai
a) A trung voi gbe toa do nén A(0; 0;0).
b) Vi A ndm trén tia Ox va OA=2 nén OA=2i. Do d6, A(2;0;0).
¢) vi A ndm trén tia ddi cua tia Oy va OA=3 nén OA=—3]. Do d6, A(0;—3;0).

Ciu 7: Trong khong gian v6i hé toa do Oxyz, cho diém A(1;2;—3) va vecto i=(3;—4;2).

Hiy biéu dién theo cac vecto i, j va k mdi vecto sau:
a) OA; b) ii.

Loi giai
a) Vi diém A c6 toa dd 1a (1;2;—3) nén

OA=(1;2;-3).



Do d6, OA=1i+2j+(—3)k=i+2j—3k.
b) Vitu=(3;—4;2) nén
0=3i+(—4)j+2k=3i—4]+2k.

Cau 8: Trong khong gian Oxyz, cho ba vecto a, b ,¢ déu khac 0 va co gia d6i mot vudng goc. Nhitng
ménh dé nao sau day la ding?
a) Co thé 1ap dugc mot hé toa do Oxyz co cac truc toa do lan luot song song vdi gia cua cac vecto

a,b,é.

b) Co thé lap dugc mot h¢ toa d§ Oxyz co cac truc toa do lan luot trung vai gia cua cac vecto a, b ,C.

¢) C6 thé 1ap dugc mot hé toa do Oxyz c6 cic vecto i, j, k lan lugt bang cac vecto &, b, ¢.

d) C6 thé 1ap dugc mot hé toa d6 Oxyz co cac vecto i, j ,l; 1an luot ciing phuong cac vecto @, b ,C.
Loi giai

Ca 4 cau déu dung.

Cau 9: Cho hinh hop chir nhit OABC-O A B C' ¢6 canh OA=4,0C=6,00 =3. Chon h¢ tryc toa do
Oxyz co géc toa d6 O; cac diém A ,C, O’ lan luot ndm trén cac tia Ox, Oy, Oz. Xéc dinh toa do cac

diém A,B,B.

T(J' 15

Taco: OA=4i+0j+0k, suyra A(4;0;0);
OB=0A+0C=4i+6j+0k, suyra B(4;6;0)

OB'=0A+0C+00 =4i+6j+3k,suyra B(4;6;3)



Céu 10: Trong khong gian, xét ba truc Ox, 0y, 0z ¢6 chung gbc O va d6i mot vudng goc véi nhau.

Goi Z‘,}',I} la cac vecto don vi trén céc truc d6 (H.2.35).

a) Goi tén cac mit phang toa do c6 trong Hinh 2.35.

b) Cac mat phang toa do trong Hinh 2.35 ¢6 d6i mot vudng goc véi nhau khong?
Loi gidi

a) Cac mat phing c6 trong hinh v& 1a: Mit phang (Oxy), (Oyz), (Ozx).

b) vi Ox L Oy,Oy L Oz,0x va Oz cit nhau tai O va ndm trong mit phang ( Oxz) nén Oy L (Oxz). Ma
Oy C(Oxy)=(0xz) L(Oxy),0y C(Oyz)=(0yz) L (Oxz)

Chung minh tuong ty ta ¢6: (Oyz) L (Oxy)
Vay ba mit phang (Oxy), (Oyz), (Ozx) d6i mdt vudng goc v6i nhau.

Cau 11: Cho hinh hop chit nhit ABCD- A B'C D'. C6 thé lap mot hé toa dd Oxyz c6 gbc O tring véi
dinh C va céc vecto i, j, k 1an lugt cing hudng véi cac vecto CB ,CD, cC

khong? Vi sao?
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Loi gidi

Vi ABCD. A'B'C' D' 1a hinh hop chit nhat nén cac canh C C',CB va CD d6i mot vudng goc véi nhau.
Céc vecto CB,CD, CC cung c6 diém dau la C.

Do d6, suy ra c6 thé 1ap mot hé toa do Oxyz c6 gbe O trung véi dinh C va cac vecto i, } ,12 lan luot

cung hudng véi cac vecto CB,CD, cC.

Céu 12: Trong khong gian Oxyz, cho mét diém M khong thudc cac mit phang toa d6. V& hinh hop chit
nhat OADB.CFME c6 ba dinh A, B, C 1an lugt thudc cac tia Ox, Oy, Oz (H.2.37).

£
CT =
r/ M
ki P2
Oele.iiie .
r-l:."r . g

a) Hai vecto OM va OA+OB+O0C c6 bang nhau hay khong?
b) Giai thich vi sao c6 thé viét OM =x ;'+y j‘+zl} voi X, y, z 1a cac s6 thue.
Loi giai

a) Vi OADB.CFME l4 hinh hop chit nhat nén theo quy tic hinh hop ta c6: OM =OA+0B+0C



b) vi i 1a vecto don vi trén truc Ox nén OA=xivbixlash thue.
vi j 14 vecto don vi trén truc Oy nén OB =y j vdi y la sb thuc.

vi k 12 vecto don vi trén truc Oz nén OC = 2k v6izlasd thuec.

Do do, (T\7I:5;4+51§+56’:x2'+y}+z12 voi x,y, z la cac s6 thuc.

Cau 13: Trong khong gian Oxyz, cho vecto a tiy y (H.2.41). Liy diém M sao cho OM =@ va giai
thich vi sao ¢6 bo ba sd ( x; y;z ) sao cho a:xf+y}'+zl;.

47

Loi giai

Theo khai niém toa d¢ trong khong gian ta co: a\»/lthy}#zlz. Ma OM =g nén azxf+y}'+zlz. Do

do, co bo ba sO (x; y; z) sao cho a=xi+y j+zk.

Ciu 14: Trong Vi du 3, hiy x4c dinh toa do ctia cac diém B, D va C'.

B

Loi giai

Theo Vidu 3 taco: m=2,n=3, p=5.



Vi ABB'O I hinh binh hanh nén 0B=0 B'+OA=n j+pk=3j+5k- Do do, B(0;3;5) ViOB'C'D'la
hinh binh hanh nén 0C'=0 D +0 B =mi+n j=2i+3j. Do d6, C'(2;3;0) Vi ADD'A' I hinh binh
hanh nén OD=0A+0 D =mi+pk=2i+5k. Do do, D(2;0;5)

Cau 15: Trong khong gian Oxyz, cho hinh ling tru tam giac ABC.A B C ¢6
A(1;0;2),B(3;2;5),C(7;-3;9)va A(5;0;1).

a) Timtoadd cia A A b) Tim toa d6 cua cac diém B, C.
B(3; 2; 5)
A(1; 0; 2;./?\{;“: 3: 9)
/
[
‘F
BT
AY5;0;1) o
Hinh 2.42

Loi gidi
a) Taco: AA=(X, =X, Y= Yas 2,—2,]=(4;0;~1).
b) Goi toa do ciia diém B 1a (x; y;z) thi ]3_13':(;(—3;)/—2;2—5). Vi ABC - A B'C' 14 hinh lang tru
nén ABB A’ la hinh binh hanh, suy ra A_Z:B_E

x—3=4
Do d6{ y—2=0 hay x=7,y=2vaz=4.Vay B (7;2;4).
z—5=-1

Lap luan tuwong tw suy ra C (11;—3;8).

Cau 16: Trong khong gian vbi hé toa do Oxyz, cho hinh binh hanh c6 ba dinh A(1;1;-2),B(4;3;1)
vaC(—1;-2;2).
a) Tim toa do cta vecto AB. b) Tim toa d6 cua diém D.
Loi giai
a) Ta co:

AB=(4-1;3-1;1—(-2))=(3;2;3).



b) Goi toa dJ cua diém D 1a (xD,'yD;zD), ta co:
R’Z(—l—xD;—Z—yD;Z—zD).
T gidc ABCD 14 hinh binh hanh khi va chi khi

—1-—x,=3 Xp=—4
DC=AB = —Z—yD:2<:> yD:—4
2—z,=3 z,=—1.

Vay D(—4;—-4;-1).
Ciu 17: Trong khong gian Oxyz, cho ba diém khong thang hang
A(2;-1;4),B(3;5;-1),C(~1;1;2).
a) Tim toa d6 cua AB. b) Tim toa d6 diém D sao cho ABCD 14 hinh binh hanh.
Loi giai
a) Vi A(2;—1;4)vaB(3;5;—1) nén AB=(3-2;5—(—1);—1—4).

Vay AB=(1;6;-5).

b) A, B, C khong thing hang nén ¢ ABCD 14 hinh binh hanh thi diém D phai thoa man diéu kién AB=DC.

D » C

S

A ~B
Hinh 2.37

Goi XD;yD;ZD) 1a toa do diém D. Ta c6 DC= —1—xp;1=yp;2—2p).

—1-x,=1 |xp,=—-2

2—z,=-5 z,=7

Vay D(—2;-5;7).

. - a7, 37 - 5
Cau 18: Trong khong gian Oxyz, cho vecto u=—21+3]+zk va vecto V= 3;—2;2).



a) Tim toa d6 cua u. b) Biéu dién v theo cac vecto don vi i, j, k. c) Tim toa dj cia

G=20+=7,
3
Loi giai
T T - 3
a) Vil=—2i+3 j+—knéntu=|—2;3;~|.
4 4
b) Vi v=(3;-2;2| nen v=3i—2 j+2k
e € 4] .
¢) Biéu dién @ qua cac vectoddon vi:
T % 372 1, 5= .7
=2u+=v=2|-2i+3 j+=k|+=|3i—j+2k
a=2u 3v i+3] 2 3 3i 4]
N ANEY
12 6
. 67 13
Vay a=|-3;%;=2
wa ( 12 6)

Ciu 19: Trong khong gian Oxyz, cho hai diém M (x;y;z) va N(x';y';z').

a) Hiy biéu dién hai vecto OM va ON qua céc vecto i, j va k
b) Xac dinh toa d0 cua vecto MN.

Loi giai
a) Ta co: @\>/I=x-;’+y-}‘+z-l§,(7]>V:x'-f+y'-}'+z'-l;
b) Ta c6: MN=ON—OM=|x"-i+y - j+z -k|—(x-i+y-j+z-k)
A(x'—x)-i’+(y'—y)-}'+(z'—z)-lz

Do do, A_JTV:(x'—x;y'—y;z'—z).

Cau 20: Trong Vi du 5, xac dinh toa do cua cac diém D va D' sao cho ABCD- A B'C D' 1a hinh hop.



0 c

Loi giai

Goi toa d6 cua diém D 1a (x; y;z), toa do cua D 1a (x'; y';z')

e ——
[ '

khi d6 AD(x—1;y;z—2)va A'D (x—5;y;z—1).

Pé ABCD- A'B'C D' 13 hinh hop thi ABCD 13 hinh binh hanh.

. . |x—1=4 X=5
Do d6, AD=BC={ y=—5 «{y=-5,Suyra D(5;-5;6)
z—2=4 z=6

Pé ABCD. A'B'C' D' 1a hinh hop thi A'B'C’ D’ 14 hinh binh hanh.

. x—5=4 x=9
Dods, AD=BC=| y=—5 = |y=—5.Suyra D(9;-5;5)
z—1=4 7z=5

Céau 21: Trong khong gian Oxyz, cho hinh hop chit nhat ABCD.A’B’C’D’ ¢6 dinh A tring véi gbc O
va cac dinh D, B, A’ ¢6 toa do 1an luot 1a (2;0;0), (0; 4; 0), (0; 0; 3) (H.2.45). Xac dinh toa dd cua cac

dinh con lai cua hinh hdp chir nhat.
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Loi giai
Vi A trung géc O nén A(O;O;O).

Vi D thudc tia Ox nén hai vecto OD vai cung hudng. Do do, tdn tai sd thue m sao cho OD=mi.Ma

D(2;0; 0) nén m=2.

Vi B thudc tia Oy nén hai vecto OB va } cung huéng. Do do, tdn tai sd thue n sao cho

OB=nj.MaB(0;4;0) nén n=4

Vi A’ thudc tia Oz nén hai vecto O A' va k cing hudng. Do d6, tn tai sé thuc p sao cho O A'= pk-
Ma A'(0; 0; 3) nén p=3.

Vi ODCB 12 hinh binh hanh nén OC=0D+0B=mi+n j=2i+4 j. Do d6, C(2;4;0).

Vi O A'B B la hinh binh hanh nén O B'=0 A'+0B=pk-+n j=3k+4 j. Do d6, B'(0; 4; 3).

Vi OA'D'D 12 hinh binh hanh nén 0 p'=0 A +OD=mi+pk=2i+3k. Do d6, D'(2; 0; 3).

Vi ABCD. A'B'C'D' 1a hinh hdp chit nhét nén theo quy tic hinh hop ta co:
0_6'255+5]§+(7;:mf+n}+p12:2f+4j+312.Do do, C'(2;4;3).

Cau 22: Trong khong gian Oxyz, cho hinh hgp OABC. O' A'B C ¢6
A(1;1;-1),B(0;3;0),C'(2;-3;6).

a) Xac dinh toa d6 cua diém C.
b) Xéc dinh céac toa do dinh con lai cia hinh hop.

Loi giai



a) Ta co: O(0;0;0)

vi OABC -0 A B'C' 14 hinh hop nén AOBC 14 hinh binh hanh. Do d6:

X =Xp—Xc Xc=X,—Xp=1
OA=CB=y,=y,—y:= YC:)’A_YB:_2=>C(1;_2;_1)
Z,=Zg—Z z.=z,—2,=—1

b) Vi OABC.O'A'B'C' 1a hinh hop nén

xO:xCr—xC=1
00=CC=\y =y —y.=—1=01(1;-1;7)

2y=2.—2c=7

. X, —Xp=Xo—Xc=1 X, =2
AA=CC = yA,—yAzyC,—yC:—1= yA‘:O=>A(2,‘O,'6)

Z,—Zp=Z.—2c=7 z,=6

L va—xB:(xcv—xC)=1 xp=1

BB=CC =y, —yp=(y.—yc)=—1=|y,=2

zBr—zBZ(zCr—zC)=7 z,=7

Cau 23: Trong khong gian Oxyz, cho hinh hop chit nhat ABCD- A'B'C' D’ ¢6 dinh A tring véi goc O,
cac vecto K»B,A_JS,A_; theo thir tw ciing huéng véi i, j, k va c6 AB=8,AD=6, A A'=4. Tim toa do

cac vecto AB, AC, AC va AM v6i M 1a trung diém ctia canh C'D'.



L l_"'

Hinh 10

Loi giai
Dé tim toa dd cua vecto ZB, ta can biéu dién AB theo ba vecto i ,j’,l;.
Do AB cung hudng véi iva {ABV({AB=8=8ViV{nén AB=8i hay XB:8f+O}'+OT<.
Tuong tu, ta ciing ¢6: AD=0i+6j+0k, A A'=0i+0j+4k.
Trong hinh binh hanh ABCD, ta cé: KE:ZE+A_5=8;'+6}'+OI;.
Trong hinh binh hanh AA'C'C, taco: AC'=AC+A A =8i+6 j+4k.
Suy ra AB=(8,0;0); AC=(8;6;0); AC =(8;6;4).

Vi A_M:%(XE+A_B):%(XE+A_13+A_Z)

z,%<8;-+6;-+412+63+4:2>:4;-+63-+4r<

nén KM>:(4;6;4).

Cau 24: Trong khong gian v6i hé toa 6 Oxyz, cho diém A(4;5;3). Goi A,,A,, A, 1an luot 13 hinh
chiéu cuia diém A trén cac mat phing toa do (Oxy),(Oyz), (Ozx)( Hinh25). Tim toa do cua cac diém

ALA, A,
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Loi gigi
Goi Al(xl;yl;zl),Az(xz;yz;zz),A3(x3,‘y3;z3 .
V6i A(4;5;3), dat x,=4,y,=5,2,=3. Ta co:
X,=x,=4;y,=y,=5vaz,=0 (vi A, ndm trén mit phing (Oxy)). Do d6 A,(4;5;0).
Y>=Ya=5;2,=2,=3 va X,=0 (vi A, nim trén mat phing (Oyz)). Do d6 A,(0;5;3).
X;=X,=4;2,=2,=3 va y;=0 (vi A; nim trén mit phing (Ozx)). Do d6 A,(4;0;3).

Cau 25: Trong khong gian Oxyz, cho hinh hop chit nhat OBCD.O B'C' D ¢6 B(2;0;0),D(0;1;0),

O (0;0;1). Tim toa d cic dinh con lai.

Loi giai
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Hinh 2.33

Ta can tim toa do cac dinh 0,C,B,C,D.
Toa do dinh O 1a (0;0;0).

Theo gia thiét, ta c6 5}_?;:2},55:}',(75:];.



Suy ra:

55‘:51§+513:22'+}';

5]3’:(3]3+O_5':2f+12;
0_6'2573+55+(75:2f+}'+f<;
0—5'255%75':}41?.

Vay C(2;1;0),B(2;0;1),C(2;1;1),D(0;1;1).

Cau 26: Trong khong gian Oxyz, xac dinh vi tri diém G(2;—1;3).

-
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Hinh 2.35
Loi giai
ViG(2;-1;3) nén 0OG=2i—j+3k.
Trén cac truc Ox,Oy,0z lan luot léy ba diém A, B, C sao cho:
OA=2i,0B=—],0C=3k (Hinh 2.35).
Trong mat phéng toa do (Oxy ), v& hinh chit nhat OA G B. Néi G voi 0. Ta cb (75:5A+5]§
Trong mit phing (COG"), v& hinh chit nhit COG' G. Khi 46 OG=0G +OC.
Tu (1) va (2) suy ra:
OG=0A+0B+0C=2i— j+3k,nghiala G(2;—1;3).

Vay vi tri cia diém can tim chinh 13 dinh G cta hinh chit nhit COG G.
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