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» BAI @. HE TOA PO TRONG KHONG GIAN

@). Tom tat Kién thirc

@. HE TRUC TOA PO TRONG KHONG GIAN

o

Trong khdng gian, ba truc Ox, Oy, 0z d6i mdt vudng goc véi nhau tai géc O clia moi truc.

Goi1,J, k Ian lwot 13 cac vecto don vi trén cac truc Ox, 0y, Oz.

Hé ba truc nhw vay dwoc goi la hé truc toa do Descartes vuong goc Oxyz, hay don gian la hé toa
do Oxyz.

biém 0 dwoc goi la goc toa do.

Cac mat phang (0xy), (0yz), (0zx) d6i mdt vudng gdc véi nhau dwgc goi 1a cAc mit phang toa
do.

Khong gian v&i hé toa do Oxyz con dwoc goi la khong gian Oxyz.

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

V]

Trong khong gian Oxyz, cho mot diém M tuy y. Bé ba s6 (x; y; z) duy nhat sao cho OM = xT +
yJ + 7k dwogc goi la toa d6 ctia diém M d6i védi hé toa do Oxyz. Khi @6, ta viet M = (x; y; z) hoac

M (x;y; z), trong d6 x la hoanh d9, y 1a tung do va z la cao d6 cta M.

Trong khong gian Oxyz, cho vecto a tuy ¥. Bd ba s8 (x; y; z) duy nhit sao cho @ = xi + yJ + zk

duwoc goi 1a toa do cia vecto a d6i véi hé toa dd Oxyz. Khi d6, ta viét d = (x; y; z) hodc d(x; y; 2).
Trong khong gian Oxyz, cho hai diém M (x,; yu; Zy) va N(xy; Yu; Zy)-

Khi dé: W = (xN — XMy YN — YMmiZN — ZM)'




(B. Phan dang toan co ban

+Dang @: Hé truc toa do trong khong gian
=~Cac vi du minh hoa

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

toa do Oxyz c6 gdc O tring véi dinh B’ va cac vecto T, J, k 1an luot 1a céc vecto B’A’, B'C’, B'B khong?

giai thich vi sao.
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Loi giai

+ Hinh lap phuwong ABCD - A'B'C'D’ ¢6 cac canh B'A’, B'C' va B'B d6i mét vubng gdc véi nhau.

+ Vi hinh lap phuong c6 d6 dai mdi canh bang 1 nén cac vecto B’A’, B'C’, B'B cung ¢6 diém dau 1a B’

va déu c6 do dai bang 1.

* Tir cac diéu trén, suy ra cd thé 1ap mot hé toa do Oxyz ¢ gbc O trang véi dinh B’ va cac vecto 7,7, k

lan luot 1a cac vecto B’A’,B'C’, B'B.

Cau 2: Cho tir dién 0ABC c6 04, 0B, 0C d6i mot vudng goc va co do dai bang 1. V& hé truc toa do
Oxyz c¢6 gbc 1a 0, cac diém A, B, € lan luot nam trén cac tia Ox, Oy, 0z va chi ra cac vecto don vi trén

cac truc toa do.
Loi giai
+ Vi 0 1a gc toa do, ta v& dugc cac truc Ox, Oy, Oz nhu Hinh 3.

+ Ba vecto don vi trén ba truc lan luot 13 7 = 52,]" = 0B,k =0C



Hirk 3

Loi gidi
* V6i 0 1a gbc toa do, ta v& duoc cac truc Ox, Oy, Oz nhu Hinh 3.
* Ba vecto don vi trén ba truc lan luot 13 7 = m,f = 0B,k = OC

Cau 3: Cho hinh hop chir nhat 0ABC - O'A'B’C’. Hé toa d6 Oxyz dugc chon sao cho céc tia
Ox, 0y, 0z lan lugt chira cac diém A, C, 0'( Hinh 2.30).

a) Mat bén 0CC’0’ nam trong mit phang toa do nao?
b) Ox cé vubng gbc véi mat bén 0CC'0' khbng?

¢) Mt bén 0AA'0’ c6 vudng goc véi mat phang toa do (Oxy) khdng?
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Loi giai

a) Mat bén 0CC'0’ nam trong mit phang toa d6 ( Oyz ).
b) Ox L (Oyz) nén Ox L (OCC'0").

¢) Mat bén 0AA’0’ nam trong mat phang toa do ( Oxz ). Cac mat phang toa d6 d6i mot vudng goc véi

nhau nén (0OAA'0") L (Oxy).



+Dang @: Toa d ciia diém va vecto trong khong gian
=~Cac vi du minh hoa
Cau 1: Hinh 2.38 minh hoa mét hé toa do Oxyz trong khéng gian cung véi cac hinh vudng cé canh

bang 1 don vi. Tim toa d6 cua diém M.

Loi giai

+ Trong Hinh 2.38, ABCM.FODE la hinh hop chir nhat.
» Ap dung quy tic hinh hop suy ra

+ OM = OF + 0D + OF = 37+ 4j + 3k.

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

Cau 2: Trong khéng 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 lan luot thudc cac tia Ox, Oy, 0z(H. 2.40). Gia st dinh C c6 toa d6 1a (2; 3; 5) dbi

Vv6i hé toa 46 Oxyz, hay tim toa do cua cac dinh D', B’, A d6i véi hé toa do do.
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+ Vi dinh D’ thudc tia Ox nén hai vecto 0D’ va 7 ciing phuong, suy ra c6 s6 thuc m sao cho 0D’ = mf.

+ Tuong tu, 6 cac sb thuc n, p sao cho OB’ = nj va 04 = pk. Theo quy téc hinh hop, suy ra OC = 0D’ +

OB’ + 04 = mi + nJ + pk va do d6 diém C c6 toa d6 1a (m; n; p).
+ Mit khac, dinh C c6toa dd 12 (2;3;5)nénm = 2,n = 3,p = 5, tac 1A 0D’ = 27, 0B’ = 37 va O4 = 5k.
¢ Tur day suy ra D'(2; 0;0),B'(0; 3; 0) va A(0; 0; 5).

Cau 3: Trong khdng gian Oxyz, hdy tim toa do ciia cac vecto T, 7 Va k.
Loi giai

*Vii=1-740-7+0-knén?=(1;0;0).

*Vij=0-T+1-7+0-knénj=(0;1;0).

*Vik=0-740-7+1-knénk = (0;0;1).

+Dang @: U'ng dung thuc té
=~Cac vi du minh hoa
Cau 1: Hay md ta hé toa d6 Oxyz trong can phong ¢ Hinh 2.44 sao cho gbc O tring véi goc trén cua

can phong, khung tranh nam trong mat phang (Oxy) va mat tran nha tring véi mat phang (Oxz).

Hinh 2.44

Loi giai

+ Hinh vé phu hgp véi mo ta:



Cau 2: Mét san tennis vai hé toa d6 Oxyz dugc chon nhu ¢ Hinh 20.
a) Hoi mat san nam trong mat phang toa d6 nao?

b) Truc 0z c6 vubng goc vbi mit san hay khong?

Hinh 20

Loi giai
a) Mt san nam trong mit phang toa do (Oxy).
b) Truc 0z vudng goc vai mit phang toa dd (0xy) nén truc 0z vudng goc voi mat san.

Cau 3: Hinh 33a m6 ta mot san cau 16ng vai kich thudc theo tiéu chuan quéc té. Ta chon hé truc Oxyz
cho sén d6 nhu ¢ Hinh 33b (don vi trén mdi truc 12 mét). Gia sir AB 1a mét try cau long dé cang luéi.

Hay xac dinh toa do cta vecto AB.



Hink 33

Loi gii
* Goi toa do diém A 1a (x4; v4; 24). Vi chiéu rong cua san 1a 6,1 m nén x, = 6,1.
+ Do mét nira chiéu dai cua san 1 6,7 m nén y, = 6,7. Biém A thuoc mat phing (0xy) nén z, = 0.
* Vi vy, diém A c6 toa do 1a (6,1; 6,7; 0).

* Do dai doan thiang AB 12 1,55 m nén diém B c6 toa d6 12 (6,1; 6,7; 1,55).

+ Vaytaco: 4B = (6,1 — 6,1;6,7 — 6,7; 1,55 — 0), tc 1a AB = (0; 0; 1,55).

|‘ lDang toan ren luyén

+Dang @: Cau tric nghiém nhiéu phwong an Iwra chon
Cau 1: Trong khong gian Oxyz , cho hai diem A(LL—2) va B(2;2;1). Vecto AB ¢6 toa do la:
A. (3,3-1). B. (-1-1-3). C. (311). D. (113).
Loi giai
Chon D
Toa d6 ctia mot véc to 1a toa do cta diém sau trir di toa dd diém dau.
AB=(2-1,2-1,1-(-2)) hay AB=(113).
Céu 2: Trong khong gian OXyz , cho hai diém A(L,L-1) va B(2;3;2). Vécto AB ¢6 toa do 1a
A. (1,2;3). B. (-1-2;3). C. (3,5:1). D. (3,41).
Loi giai

Chon A



Tacod AB=(12;3).

Cau 3: Trong khong gian vdi hé truc toa d6 Oxyz, cho véc-to AO = 3(T+ 4])— 2k +5] . Toa dd cua

diém A la

A. (3;17;-2). B. (-3;-17;2). C. (3;-2;5). D. (3;5;-2).
Loi gii

Chon B

Ta c6: E=3(7+4])—2R+5]=3T+12]—2R+5]=37+17]—2E.
Suy ra OA=-3i -17j +2k nén A(-3;-17;2).

Céu 4: Trong khong gian Oxyz , hinh chiéu vudng goc ctia diém M (—1; 2,— 2) trén truc Oz 1a diém
A. H(0;0;-1). B. E(-12;0). C. F(0;0;-2). D. G(0;0;2).
Loi giai
Chon C
Hinh chiéu vudng géc cta diem M (-12;-2) trén truc Oz 1a diém F(0;0;-2)
Céu 5: Trong khong gian Oxyz, diém nao sau ddy nam trén mit phang toa do (Oyz)?
A. M(3;4;0). B. P(-2;3,0). C. Q(2;0;0). D. N(0;4;-1).
Loi giai
Chon D
Mit phang toa do (Oyz) 1a tap hop cac diém c6 hoanh 6 X =0.
Céu 6: Trong khong gian Oxyz, cho diém M (1;2;3). X4c dinh toa d§ diém M’ 1a hinh chiéu cua M
1én mit phang (Oxy).
A. M'(-1;,2;,-3). B. M'(1,2,0). C. M'(1,0;0). D. M'(0;0;3).
Loi giai
Chon B
Do M’ 1a hinh chiéu cia M 1én mit phing (Oxy) nén:

Xy =Xy =1
Yu = Yu =2=>M'(12,0).
z,, =0

Céu 7: Trong khong gian Oxyz , hinh chiéu vudng goc cua diém M (5;-1;3) trén mit phang (OyZ) co
toa dd la
A. (0;-1,0). B. (5;0;0). C. (0;-13). D. (-1,3;0).
Loi giai

Chon C



Ta c6 hinh chiéu vudng géc ciia diém M (5;—1;3) trén mét phang (Oyz) c6 toa d¢ la (0;-1;3)

Céu 8: Trong khong gian v6i hé toa d6 Oxyz , hinh chiéu cua diém M (1; 2, 3) trén truc Oy 1a diém
A. R(1;0,0). B. P(1;0;3). C. Q(0;2;0). D. $(0;0;3).
Loi gidi
Chon C
Hinh chiéu cta diém A(a;b;c) trén truc Oy la diém B(0;b;0).
Suy ra: Hinh chiéu cta diém M (1;2;3) trén truc Oy la diém Q(0;2;0).
Cau 9: Trong khong gian Oxyz, hinh chiéu vudéng goc cta diém M (5;—6;1) 1én mat phang co toa do 1a
A. (0;-6;0). B. (0;-6;1) . C. (5-6;0). D. (50;1).
Loi gii
Chon D
Hinh chiéu cua diém M (5;—6;1) 1én mat phang 14 diém co toa d6 (5;0;1) .
Ciu 10: Trong khong gian d : Oxyz, cho diém M (1; -2, —3). Hinh chiéu vudng goc cta diém M 1én
mit phang (Oyz) la
A. Q(0;,-2;-3). B. P(10;-3). C. N(3-2,0). D. K(10;3).
Loi gii
Chon A
Toa d6 hinh chiéu vudng goc clia diém M 1én mat phang (Oyz)1a (0;-2;-3).
Cau 11: Hinh chiéu vudng goc cua diem A(5;—4;3)trén truc Ox 1a diém
A. A'(54,-3). B. A'(-5;4;0). C. A'(-54;-3). D. A'(5;0;0).
Loi giai
Chon D
Hinh chiéu vudng géc cua diém A(5;—4;3)trén truc Oxla A'(5;0;0).
Céu 12: Trong khong gian OXyz , hinh chiéu vudng goc ciia M (1;3;5) 1én mat phang toa o (Oxy) 1a
diém c6 toa do
A. (0;35). B. (0;0;5) C. (130). D. (10;5).
Léi giai
Chon C
Hinh chiéu vuéng goc cia M (1,3;5) 1én mat phing toa do (Oxy) 1a (1;3;0).

Cau 13: Trong khong gian Oxyz , cho hai diém A(l;l;—l) va B(2;3; 2) . Vecto AB ¢b toa dod la
10



A. (3;5:1). B. (-1;,-2;3). C. (3;4:1). D. (1;2;3).
Loi giai
Chon D
Tacd AB=(2-1;3-1;2+1)= AB=(1;2;3).
Cau 14: Trong khong gian Oxyz , hinh chiéu vudng goc ciia diém M (2;-1;3) trén truc Oz c6 toa do 1a
A. (2;0;0). B. (0;-1,0). C. (0;0;3). D. (2;,-10).
Loi giai
Chon C
Hinh chiéu vudng goc ciia diém M (2;-1;3) trén truc Oz cb toa do 1a (0;0;3).
Cau 15: Trong khong gian Oxyz , hinh chiéu vudng géc ciia diém A(2; -3, 5) trén truc Oy co toa df la
A. (0;-3;0). B. (0;0;5). C. (2;0,0). D. (-3;0;0).

Loi giai
Chon A
Hinh chiéu vuéng géc cia diém A(2;-3;5) trén truc Oy c6 toa d¢ 1a (0;-3;0).
Céu 16: Trong khong gian Oxyz , cho diém A(4;2;-3). Hinh chiéu vuéng goc ctia diém A trén mat
phing (Oxy) c6 toa dd la
A. (0;2,-3). B. (4;,2,-3). C. (0;0;-3). D. (4;2;0).
Loi giai
Chon D

Goi diem A'(Xy; Yo:Z,) 12 hinh chiéu ctia A trén mit phing (Oxy) = A'(%:%:0)
Mit phing (OY) 6 VTPT 1a: 1i=(0;0:2)

Goi d 1a duong thang di qua A va vudng goc v6i mit phing (Oxy) , ta co:

Xx=4
diiy=2
z=-3+t

Khi d6 A’ 1a giao diém cua dudng thang d va mit phang (Oxy) = A (4; 2;0) .

Cau 17: Trong khong gian Oxyz , hinh chiéu vudng goc cua diém A(3;—4;-3) trén truc Oz co toa do 1a
A. (0;—4;0). B. (0;0;,-3). C. (3,-4;0). D. (3;0;0).

Loi giai

Chon B

11



Giast M €0z = M(0;0;c).
M 14 hinh chiéu vuéng géc cta A trénOz = z,, =2, =—3.
Vay hinh chiéu cia Atrén Oz c6 toa do 1a (0;0;-3).

Céu 18: Trong khong gian v6i hé toa d6 Oxyz, cho bdén diém A 2;0;0 , B 0;2;0 , C 0;0;2 va
D 2;2;2 .Goi M, N lan luot 1a trung diém ctia AB va CD. Toa d6 trung diém cua MN la

1.1,
Al 1-152 . B. | 1,10 . C. 11,11, D. I[E > ]

Loi gidi
Chon C
Vi M 1a trung diém cia ABnén M 1;1;0 .
Vi N la trung diém ctia CDnén N 1;1:2 .
Vi | 1a trung diém cia MNnén 1 1;1;1 .

Cau 19: Trong khong gian Oxyz, hinh chiéu vuéng géc ciia diém M (=3;2;1) trén mat phang (Oxz) cé

toa dod la
A. (3,0;-1). B. (0;2;1). C. (-3,0;1). D. (-3,2,0).
Loi giai
Chon C
Hinh chiéu vudng goc ciia diém M (=3;2;1) trén mat phiang (Oxz) ¢6 toa d6 1a (-3;0;1).
Céu 20: Trong khong gian OXyZ véi hé toa do ( o:i: E) cho OA= j—2i+5K. Tim toa do diém A.
A. (5-2:1). B. (-2;1,5). C. (L-25). D. (-2;51).
Loi giai
Chon B
Ta co:

OA= | -2i+5k =—2i+ j+5k = A(-215).
Céu 21: Trong khong gian OXyz , hinh chiéu vudng goc cua diém M (=3;2;1) trén truc Ox co toa do 1a
A. (-3;0;0). B. (0;2;1). C. (0;2;0). D. (0;0;1).
Loi giai
Chon A
Hinh chiéu vudng goc cua diém M (=3;2;1) trén truc Ox co toa d6 1a (—3;0;0).
Céu 22: Trong khong gian Oxyz , hinh chiéu vuéng géc ctia diém M (3;4;-2)1én mit phang (Oxz) co
toa dd la
A. Q(3,0;,0). B. G(3;4,0). C. E(0;4;-2). D. F(3,0;-2).

Loi giai
12



Chon D
Hinh chiéu vudng géc cua diem M (3;4;-2)1én mit phang (Oxz) ¢ toa do la F (3;0;-2).

Céu 23: Trong khong gian voi h¢ truc toa d Oxyz , cho 2 diém A(2;1;1), B(-1;2;1). Tim toa d6 diém
A’ d6i xtmg v6i diém A qua diém B.
A. A'(3,4;,-3). B. A'(—4;31). C. A'(4-33). D. A'(4,3,3).
Loi giai
Chon B
biém A’ ddi xung voi diém A qua diém B = B 1a trung diém cua doan AA’ = Toa do
. Xy + Xy
2 Xy =2X5 — X, =2.(-1)-2=—4
' 2. _ yA + yA’ _ _ —
A’ thoa: <y, _Tc> Yy =2Yg =Y, =22-1=3
2,42, Z,=22,-17,=21-1=1
Z, =———
2

Xg

Vay toa do A'(—4; 3; 1) )

Céu 24: Trong khong gian Oxyz, cho cac diém A(l; 2;0), B(—l; 0;1),C (0; 2, —1) . Tinh d¢ dai cta vecto

AB-2AC.

A. 21, B. 21. C. J13. D. 13.
Loi giai

Chon C

Taco AB= (—2;—2;1),A—C =(-10; —1),@— 2AC = (0;-2;3).
Khi d6 do dai ciia vecto AB—2AC la: [AB -2AC| = /07 +(-2)" +3° =13.

CAu 25: Trong khong gian véi hé truc toa do OXyz, cho ba diém A(L,-1;1),B(3;2;-2),C(-3;,15). Tim

toa do diém M (X; y;z) thoa man MA—2AB = 4CM . Khi d6 téng S=g+§—£ béng
X vy z
A. 6. B. -15. C.16. D. -13.
Loi giai
Chon D
1-x-22=4(x+3) X=-3
Tacd MA-2AB=4CM = -1-y-23=4(y-1) < y=—§.
1—2—2.(—3)24(2—5) 27
71=—
5
Khi do 8:1+E—E:—13
-3 -3 27

13



Cau 26: Trong khong gian Oxyz, diém d6i xing ciia A(1;2;3) qua mat phing (Oyz)la diém nao dudi day
A. Q(-1,23). B. N(3,-2;3). C. P(2-3). D. M(3,-2;-3).
Loi giai
Chon A
Néu H 12 hinh chiéu ciia A(12;3)1én (Oyz)thi H(0;2;3).Goi A'la diém dbi xtng ciia
A(%;2;3) qua mat phang (Oyz)thi H(0;2;3)1a trung diém cta AA’. Do dé, ta c6
Xy = 2Xy — X, Xy =2.0-1 Xy =—1

Ya=2Yy —Ya < 1Ya =22-2 1y, =2 = A'(-1,2;3)=Q(-12;3).
2, =22, -1, 2, =23-3 z,, =3

CAau 27: Trong khong gian cho Oxyz vecto OM :7—3] +4K . Goi M'1a hinh chiéu vudng goc cia M
trén mat ph:fmg (Oxy) . Khi d6 toa d6 cta diém M’ trong hé toa d§ Oxyz la
A. (L-34). B. (1,4,-3). C. (0;0;4). D. (1-3,0).
Loi giai
Chon D
Taco OM =i-3j+4k = M (L-3;4).
M’ 1a hinh chiéu vudng géc cia M trén mt phang (Oxy) = M'(1-3;0)
Cau 28: Trong khong gian Oxyz, cho hai diém A(—l; 2; 5) , B (3; —6; 3) . Hinh chiéu vudng goc cua trung
diém | cua doan AB trén mit phing (Oyz) 1a diém nao dudi day?
A. P(3,0;0). B. N(3,-15). C. M (0;-2;4). D. Q(0;0;5).
Loi giai
Chon C q
Toa d¢ trung diém | ctia doan AB - 1(1;-2;4)
Toa do hinh chiéu cua | mat phéng (Oyz) M (O; -2, 4) )

Cau 29: Trong khong gian Oxyz , hinh chiéu vuéng goc cua diém M (1; 2, —3) 1én mit phang (Oyz) cod
toa do la
A. (-12;-3). B. (0;2;-3). C. (10,0). D. (1-2;3).
Loi giai
Chon B
Hinh chiéu vudng goc cua diém M (1; 2, —3) 1én mat phing (Oyz) cotoadola (0; 2, —3) .
Céu 30: Trong khong gian OXyz , cho hai diém A(1;2;3), B(-2;-4;9). Piém M thudc doan thing
AB sao cho MA=2MB.D¢ dai doan thaing OM la:

A. 5. B. 3. C. V17, D. /54.
Loi giai
Chon D
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Diém M thudc doan thang AB va MA=2MB
Nén MA=-2MB
Xa — Xy =—2(Xg =Xy ) 1-Xy =—2(—2—Xy ) 3x, =-3 X, =—1

= yA_yM:_Z(yB_yr\A)(::> 2_y|v|:_2(_4_y|v|)<:> 3yM=_6<:> yM=_2
Zy—2y =—2(25—12y) 3-2, =-2(9-12,) 3z, =21 Zy =1

=M (-1;-2;7).

D dai doan thing OM = /(-1)° +(-2)’ +7° =36 .

Céu 31: Trong khong gian Oxyz, hinh chiéu vudng goc cta diém M (5;-6;2) 1én mit phing (Oxz) c6
toa dd la

A. (0;-6;0). B. (5;0;2). C. (5;-6;0). D. (0;-6;2).
Loi giai
Chon B

Mit phang (Oxz) c6 phuong trinh Yy =0
Vay hinh chiéu vuong goc cia diém M (5;—6;2) 1én mat phang (Oxz) c6 toa do 14(5;0;2).

Céu 32: Trong khong gian Oxyz , cho diém A(5; -1 1) . Hinh chiéu ctia diém A trén mit phang (Oyz)

1a diém

A. M (5;0;0). B. N(0;-11). C. P(0;-1,0). D. Q(0;0;1).
Loi gii

Chon B

Ta 6 hinh chiéu ciia diém A trén mét phang (Oyz) 1a diém N (0;-1;1).

Cau 33: Cho A(1;3;5), B(2;4;6) .Goi M 1a diém ndm trén doan AB sao cho MA =2MB. Tim toa

do diém M.
A. M(§,E,1—7J B. M[g,z,z—lj C. M[E,I—O,EJ D. M(Z,l—o,ﬂj
33" 3 3’3" 3 3373 3376
Loi giai
Chon A
£z
x-1=-2(x-2) 3
Taco: AM=-2BM ={y-3=-2(y—4) = y=1—31.
z—5=—2(z—6) z—z
3
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Cau 34: Trong khong gian véi hé toa o Oxyz, cho ba vecto ;l( 5; 7;2), l;( 3; 0;4), E( —6; 1,'—1). Tim

toa do cua vecto m=3a-2b+c.
A. m(3;22;-3). B. m( 3;22;3). C.m(-3;22,-3). D.m(3-223).

Loi giai
Chon A
a(5;,7;2) = 3a(15;21;6); b( 3;0;4) = 2b( 6;0;8).
Viy m=3a-2b+c=(15-6-6;21+1;6-8-1) =( 3;22;-3).

Céu 35: Tim toa do diém M’ 1a diém ddi xing cua diém M 1;2;3 qua gdc toa do O.

A.M'-1;2:3 . B.M'-1,-2;3 .
cC.M'-1,-2-3. D.M'12,-3.

Loi giai
Chon C

Toa d diém M’ 1a didm déi xtmg cua diém M 1;2;3 quagdctoaddp O 1a M’ —1,—2;—3

Phwong an nhiéu A: Hoc sinh nham:

Piém M’ 1a diém dbi xtng ctia diém M(3;2;1) qua miat phang (Oyz) =M "' —1;2;3 .

Phwong an nhiéu B: Hoc sinh nham:

biém M’ 1a diém d6i ximg cta diém M(3;21) quatryc Oz =M"' —1,—2;3 .

Phwong 4n nhiéu D: Hoc sinh nham:

Piém M’ 1a diém dbi xtng ctia diém 1(3;2;1) qua miat phang (Ozy) = M ' 1;2;—3 .
Cau 36: Trong khong gian Oxyz , cho cac vecto a = (L 3; 3), vecto b= (=2; 2; 1) vavecto c= (-12; 3)

. Tim vecto X biét x+a—b=c.

A X=(4-1-1). B. x=(-4L1). C. x=(235). D. x=(-2,7;7).

Loi giai
Chon B
T bai toan ta cd6 Xx=c+b—a hay 6+6—a=(—4;1;1) )

Vay ;<=E+5—§:(—4;1;1).

Cau 37: Trong khong gian véi hé truc toa do OXYZ ¢ho A(12;3). Toa d¢ diém M thoa OM +2A0 =0

la

A. M(-1-2;-3). B. M (2;4;6). C. M (-2,-4,-6). D. M(2,-4;-6).
Loi giai

Chon B

16



Ta co ()—M+2A—O:6<:>C)—M:2(TA=(2;4;6).D0<16 M (2;4;6)

Cau 38: Trong khong gian v6i hé truc toa do Oxyz , cho cac vecto a= (1; 2;1), b = (_2; 3 4) , €= (0;1; 2)

va 9=(%20) B¢ ne = xa+yb + 2. Gid i x+y+z 1a
AL 2 B. 3 C. 4 D. 5.
Loi gidi
Chon A
Xx—2y =14 X =2

&:x.é+y.6+z.6<:> 2X+3y+2=24y=-1.
X+4y+2z2=0 z=1

Cau 39: Trong khong gian v6i hé truc toa do Oxyz, cho a =(10—m;m+2;m2 —10) va b :(7;—1;3).

Gié tri cia m dé & cing phuong véi b 1a

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

Loi giai

Chon B

10-m m+2 m*-10

oS m=-4,
-1 3

& cung phuong véi b khi va chi khi

Céu 40: Trong khong gian Oxyz , cho cac vecto a = (1;0;3) va b= (-2;2;5). Tich v6 hudng 5.(5+ B)

bang
A. 25, B. 23. C. 27. D. 29.

Loi gidi
Chon B

Tacé a+b=(-1;2;8).

Suyra a(a+b)=1(-1)+02+38=23.
Vay a(a+b)=23.

Cau 41: Trong khong gian Oxyz, cho ba vecto 5(2;—5;3),6(0; 2;—1),5(1;7;2). Toa dd vecto
d=a—-4b+2c 1a
A. (,-13). B. (4,1,11). C. (-3 57). D. (0; 2; 6).
Loi giai
Chon B
Taco: d=a—4b+2c=(2-4.0+2.1-5-4.2+2.7;3-4.(-1)+2.2) =(4,1,11).

Céu 42: Trong khong gian véi hé truc toa do Oxyz, cho hai diém A(l; —2;3); B(2;—3;4) .Tim diém
M € (Oxy) sao cho ba diém A,B,M thang hang
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A. M(1,3,0). B. M (3,-5,7). C. M (-35;0). D. M (-2;1,0).
Loi giai

Chon D

Taco: M €(Oxy)= M (x;y;0)

ﬁ:(1;—1;1);m=(x—1;y+2;—3)

X=-2
y=1

x-1 y+2 -3

A,B,M thing hang = AB, AM cung phuong = —— =— :>{ = M (-2,10).

1 -1 1

+Dang @: Cau tric nghiém ding, sai

Cau 1: Cac ménh dé sau dung hay sai?
a) Trong khong gian Oxyz , cho hai diem A(2;-4;3) va B(2;2;7). Trung diém cua doan AB
co toa do lé(Z; -1 5)

b) Trong khdng gian OXyz , cho hai diém A(L1-2) va B(2;2;1). Vecto AB c6 toa do 1a(3;1,1)
c) Trong khong gian OXyz, cho hai diém A(LL-1) va B(2;3;2). Vécto AB c6 toa do 1a(1;2;3)

d) Trong khong gian v6i hé truc toa o OXyz , cho véc-to AO = 3(T+ 4]) — 2k + 5] . Toa d0 cua

diem A 13(3;17;-2)

Loi giai
a)b b) S c)b d)S
X, +X
= A2 B _9
a) Goi M 1a trung diém cia AB. Khi do 1y, =%=—1 = M (2-15).

b) Chon Sai
¢)Tacé AB=(L23).
d) Chon Sai
Cau 2: Cac ménh dé sau ding hay sai?
a) Trong khong gian OXyz , hinh chiéu vuéng goc cta diém M (—1; 2;— 2) trén truc Oz la
diém G (0;0;2)
b) Trong khdng gian Oxyz , cho A(-10;1) va B(1;-12) toa dj véc to AB la(2;-11)
18



¢) Trong khong gian OXyz , cho hai vecto J; = (1; - 2;1) va @ = (—1; 0; 3) . Vecto uj - uj co toa
dol1a(2;-2,-2)
d) Trong khong gian Oxyz , hinh chiéu vuéng goc ctia diém M (5;-1;3) trén mat phing (Oyz)
6 toa do 12‘1(5; 0; 0)
Loi giai
a)S b) b )b d)S
a) Chon sai
b) Toa do véc to AB(2,-11). Dung
¢) Taco: U —U, =(1+1;-2-0;1-3) = U, ~u, = (2;~ 2, 2) Pung
d) Chon sai
Cau 3: Cac ménh dé sau ding hay sai?
a) Trong khong gian voi hé toa &6 Oxyz, hinh chiéu cta diém M (1;2;3) trén truc Oy la
diémQ(0;2;0)
b) Trong khong gian Oxyz , diém thudc truc Oz 1a M (0; 0; —2)
c) Trong khéng gian Oxyz , cho diém M (1;2;3). Toa d diém M’ 1a hinh chiéu cia M 1én
mit phang (Oxy)la M'(-12;-3)
d) Trong khong gian Oxyz, cho hai diém A(1;2;0), B(~10;-2). Toa d trung diem M cua
doan thang 1aM (0;1;,-1).
Loi giai
a) b b) D c)S d) D
a) Hinh chiéu cua diém A(a;b;c) trén truc Oy la diém B(0;b;0).Suy ra: Hinh chiéu cua
diém M (1;2;3) trén truc Oy 1a diém Q(O;Z;O).

b) Piém M (0;0;,-2)eOz.

Xy =Xy =1
c¢) Do M’ 1a hinh chiéu cia M 1én mit phang (Oxy) nén:1y,, =y, =2=M'(12;0).
Zy =0

d) Theo cong thure toa d¢ trung diém cua doan théng, tacO M (O;l; —1).

Cau 4:.Cac ménh dé sau dung hay sai?
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a) Trong khong gian Oxyz, hinh chiéu vudéng goc cua diém M (5;—6;1) 1én mit phang (Oxz)
co toa do 1a(0;-6;1)

b) Trong khong gian d : Oxyz, cho diém M (1-2;-3). Hinh chiéu vudng géc ctia diém M lén
mit phang (Oyz)1aQ(0;-2;-3).
¢) Hinh chiéu vudng gbc cua diém A(5; -4, 3) trén truc Ox 1a diém A’(—5; 4;— 3)
d) Trong khong gian Oxyz , hinh chiéu vuéng goc ctia M (1;3;5) 1én mit phang toa do (Oxy)
1 diém c6 toa d¢ (1 3;0)
Loi gidi

a) S b) P 0)S d) P
a) Hinh chiéu cua diém M (5;—6;1) 1én mat phang (Oxz) 1a diém c6 toa do (5;0;1) .
b) Toa d6 hinh chiéu vudng géc ctia diém M 1én mit phing (Oyz)1a (0;-2;-3).
¢) Hinh chiéu vudng géc cta diém A(5;—4;3)trén truc Ox1a A'(5;0;0).
d) Hinh chiéu vudng goc cia M (1,3;5) lén mat phang toa do (Oxy) 1a (1;3,0).

Cau 5: Cac ménh dé sau ding hay sai?

a) Trong khong gian Oxyz , cho hai diém A(1;1;-1) va B(2;3;2). Vecto AB c6 toa do 14(1;2;3)
b) Trong khong gian Oxyz , hinh chiéu vudng géc cua diém A(2; -3, 5) trén truc Oy c¢o toa
do 1a(-3;0;0)
¢) Trong khong gian Oxyz , hinh chiéu vuéng goc ctia diém M (-3;2;1) trén mit phang (Oxz)

c6 toa d6 14(3;0;,-1)

d) Trong khéng gian Oxyz véi hé toa do (O;T; j;E) cho OA= j—2i+5kK. toa do diém Ala (-2;15)
Loi gidi

a) D b) S ¢S d) b
a) Tacod AB=(2-1;3-1;2+1)= AB=(1;2;3).
b) Hinh chiéu vubng géc cua diém A(2;-3;5) trén truc Oy c6 toa do 1a (0;-3;0).
¢) Hinh chiéu vudng goc ciia diém M (-3;2;1)trén mat phang (Oxz) c6 toa do 1a (-3;0;1).
d) Tacé:OA= j—2i+5k=-2i+ j+5k = A(-2,1;5).

Cau 6: Cac ménh dé sau dung hay sai?

a) Trong khdng gian Oxyz , hinh chiéu vudng goc ciia diém M (=3;2;1) trén truc Ox cd toa
do1a(0;2;1)
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b) Trong khong gian Oxyz , vecto U = 2i — 3K ¢6 toa do 1a(2;-3,0)

¢) Trong khong gian Oxyz , hinh chiéu vuéng goc caa diém M 2;1;—1 trén truc Oy co toa
d6 1a(0;1,0)
d) Trong khong gian Oxyz , hinh chiéu vuéng géc ciia M (1,—2;3) 1én mat phing (Oyz)la A(L-2;0)
Loi giai
a) S b) S o) b d)b
a) Hinh chiéu vudng goc ciia diém M (=3;2;1) trén truc Ox c6 toa do la (-3;0;0).
b) Taco: u=2i-3k=2i+0j—3k.Suyra u=(2;,0;,-3).
¢) Hinh chiéu vudng goc ciia diém M 2;1,—1 trén truc Oy c6 toa do Ia (0;10).
d) Chon dung
Cau 7: Cac ménh dé sau dung hay sai?
a) Trong khong gian Oxyz, cho vec to G = 2i —3K , khi d6 U = (2;-3;0)
b) Trong khong gian Oxyz , vécto don vi trén truc Oy 13 j = (0;1,0)
c) Trong khong gian Oxyz, cho &(-2;-3;3), b(0;2;-1),c(-3;2;5). toa do cua vecto
U =28-30 +4C lat(-16;—4;29)
d) Trong khong gian Oxyz , hinh chiéu vudng goc ctia diém E (—1; 3 2)trén mit phing (Oyz)
c6 toa do 1a(-13;0)
Loi giai
a)s b) P 0P d) S
a) Taco: U=2i -3k < U =(2,0;-3)
b) Theo dinh nghfa, vécto don vi trén truc Oy 1a j =(0;10).
c) Taco: 2d=(-4,-6;6), —3b =(0;-6;3), 4¢ =(-12;8;20)
Suy ra: U =28 -3b +4C = (-16;-4;29)

d) Hinh chiéu vudng géc ctia diém E(-1;3;2)trén mit phiang (Oyz) ¢ toa do 1a (0;3;2).

Cau 8: Cac ménh dé sau ding hay sai?
a) Trong khong gian vo6i hé toa do Oxyz, cho ba diém A(l; 0; —2), B(Z;l; —1), C (1; -2; 2).
411

Toa do trong tim G cua tam giac ABCla G (—g,g,gj
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b) Cho hai diém M (L,-2;3)va N(3,0;-1). Toa do trung diém | ciia doan thang MN la
1(2-11)

c) Trong khong gian toa do Oxyzcho A(L2;-1), B(3;1;,-2), C(2;3,-3)va G la trong tam
tam giac ABC . Vecto chi phuong ciia duong thang OG lal = (2;2;-2)

d) Trong khong gian Oxyz , cho hai diém A(1;3,-5), B(—3;1;—1). Toa d¢ trong tm G cua

tam giac OAB IéG(%;—%;—Zj

Loi gidi
a)s b) 0P d)s
3 Tach: G(“Z*l;0”_2;_2_1*2]:(;[5;—1;—1].
3 3 3 3 3
b) Trung diém | c6 toa do 1a I(l;B;—22+O;3;1J© 1(2,-11).

¢) Vi G la trong tam tam giac ABC nén OG (2;2;-2).

d) Toa d6 trong tdm cua tam giac OAB la G(—%;%;—Z).

Cau 9: Cac ménh dé sau ding hay sai?
a) Trong khong gian voi hé toa d0 Oxyz, cho tam giac ABC biét (1; 0; —2) , B(2;1; —l),
C (1; -2; 2) . Toa do trong tam G cua tam giac 1aG (% ; —%;—EJ
b) Trong khdng gian OXyzZ , cho tam gi4c ABC biét A(L-2;2), B(0;4;1)va C(2L-3).

Trong tdm tam gidc ABC c0 toa do la (1 : 1 ; —2)
3 3

¢) Trong khong gian Oxyz , cho ba diém A(—Z;l; 3) , B(5; 0; 2) va C (0; 2;4). Trong tam cua
tam gidc ABC c6 toa d0 1a(3;3;9)

d) Trong khong gian vdi hé truc toa do Oxyz , cho ba diém A(3; -2; 3) , B (—1; 2; 5) , C (1; O;l)
. Toa d0 trong tim G cua tam giac ABC 1aG(1;0;3)

Loi giai

a) b b) S c)S db

a) Ap dung cong thirc tim toa do trong tam.
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X, + Xg + %o
G:—:l
3
+yg +
b) G la trong tdm tam giac ABC: | Yg = w =1=G(110)
ZG=zA+23B+zC=O

X, +Xg + VYo Yo Zy+2y+1
¢) Trongtam G cua tam giac ABC Cétoadé:G(A 3:3 Xc;yA );f’ yC; A 3? cj.

Vay G(L13).

d) Theo cbng thirc tinh toa do trong tm cua tam giac.

Cau 10: Cac ménh dé sau dung hay sai?
a) Trong khong gian véi hé truc toa do Oxyz, cho a=-i+ 2]—3[{ . Toa do cua véc to ala
a=(2-3-1)
b) Trong khong gian voi hé truc toa d0 OXyz cho cac diém M (1; 2;3) .\ (3;4;7) . Toa @0
cua vecto MN IAMN (2;2;4)
¢) Trong khong gian véi hé toa &6 Oxyz , cho diém M (l; 2,— 4) . Toa d¢ hinh chiéu vudng goc
cua diém M trén mat phang toa o (Oxy)l1a(12;-4)

d) Trong khdng gian Oxyz , cho hai diém A(1;2;-3) va B(3;-2;-1). Toa do trung diém doan
thang AB la diém | (2;0;-2)

Loi giai
a) S b) b c)S d) D
a) Taco: a=-1+2]-3k =>a=(-12,-3).
b) Ta co: W(2;2;4).
¢) Toa dd hinh chiéu cua diém M trén mit phang toa d (Oxy) la (12;0).
(Hoanh d¢, tung do gitr nguyén, cao do bang khong)

x - X, + Xq
3
d) Toa do trung diém AB ladidm 1 taco: |y, :LgyB = 1(2,0;-2).

Z,+1

A B

ZI s S—
3
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Cau 11: Cac ménh dé sau ding hay sai?
a) Trong khong gian v6i hé toa do Oxyz, cho tam gidc ABC co trong tam G(-3;1;4) va
A(L0;-1), B(2;3;5). Toa do diém C 1aC(4;2;-1)
b) Trong khong gian véi hé truc Oxyz cho ba diém A(2;1;3), B(1;,—-2;2), C(x;y;5) thing
hang. Khi d6 x+Yy bangx+y =11
¢) Trong khong gian véi hé toa do Oxyz, cho cac vecto d=(2;-13), b = (1,3;,-2). Toa dd

clia vecto €=a-2b 1aC =(0,-7,-7)

d) Trong khdng gian Oxyz, cho ba vecto a(2;-5;3),b(0; 2,-1),a(%7;2). Toa do vecto
d=a-4b+2c 1a(-3;5,7)

Loi giai
a)S b) b c)S d)S
a) Goi C(x;y;2).
_3:1+2+x
. 33 X =12
Do G(-3;1;4) la trong tdm tam gidc ABC nén 1= +3+y <y=0 hay
z=8
4:—1+5+z
3

C(-12;0;8).
b) Tacd AB=(-1;-3;-1), AC=(x-2;y-1;2).

Ba diém A, B, C thing hang < AB, AC cung phuong

x-2 y-1 2 X=4
S——=2 "=
1 3 -1 |y=7

c) Taco —2b=(-2-6;4) ma d=(2,-13) =>¢=(0,-7;7).
d) Taco: d =a—4b+2c=(2-4.0+2.5,-5-4.2+2.7;3-4.(-1)+2.2) = (4111).

= Xx+y=11.

Cau 12: Cac ménh dé sau dung hay sai?

a) Trong khong gian v6i hé toa dd Oxyz cho cac vec to AB = (3;-2;5)va AC = (L4,-1). Do
dai trung tuyén AM cua tam giac ABC la AM =3

b) Trong khdng gian Oxyz, cho diém A(L-3;2). Toa d6 diém A’ déi xtmg véi A qua mat
phing (Oyz)la A'(-1;-3;2)
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¢) Trong khong gian voi hé truc toa dd Oxyz, cho hai diém A(13,-1),B(3,-15). Toa dj cua
diém M thoa man hé thire MA =3MB aM (g X % ) —3)
d) Trong khong gian voi hé toa dd Oxyz , cho hai diém A(2;11), B(0;3;-1)va diém C nim
trén mat phang (Oxy) sao cho ba diém A, B,C thing hang. Piém C c6 toa d6 la (1; 2;1)

Loi giai

a) P b) D 0)S d) s
a) Taco CB=AB-AC suy ra CB=(2,-6;6).

AB =|AB| =3 +(-2)" +5° =/38, AC =[AC| =1 +47 +(-1) =312

Va CB =[CB| = {/2* +(-6)" +67 =219 .

AC®+AB* BC’
2 4

Do dai duong trung tuyén AM cua tam giac ABC la AM? =

=(3x/§) ;(\/@) _(ZJf) =9.Suy ra AM =3.

b) Vi doi xttng qua mit phang (Oyz) nén toa do s& duoc giit lai bién y, bién z va doi dau bién x.
Suy ra toa do diém A'(—l; -3; 2) .
¢) Goi diém M (x;y;2), theo d& bai MA=3MB.
1-x=3(3-x) X=4
& 13-y=3(-1-y) &<{y=-3.
~1-2=3(5-2) z=8
d) Do C nam trén Oxy nén C(X; y;O)

x-2 y-1 0-1
—2 2 —2

A, B, C thing hang < AC cung phuong AB <
Suyra x=1y=2

Cau 13: Cac ménh dé sau ding hay sai?
a) Trong khdng gian véi hé toa do Oxyz , tap hop cac diém cd toa d6 (X; y;z)sao cho
~1<x<3,-1<y<3,-1<7<3 latap cac diém cua mot khédi da dién (16i) c6 mot tam dbi

xtng. Toa do cia tam di ximg do 1a(L,1;1)

b) Trong khong gian Oxyz, hinh chiéu vudng géc cia diém M (1;2;-3)1én mit phang (Oyz)

c6 toa do 1a(-1;2;-3)
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c¢) Trong khong gian voi hé toa d6 Oxyz, cho ba vecto ;l( 5; 7;2) , l;( 3;0;4) : E( —6;1;—1)
. Toa d0 cua vecto m=3a—2b+c Ié%( 3;22;—3)
d) Trong khdng gian Oxyz , cho hai diém A(1;2;0), B(-13;5) . Goi I(a;b;c) 1a diém thoa

mén 1A+31B =0. Khi do, gi4 tri ctia bidu thirc a+2b+2¢ bing50

Loi giai

a)b b) S c)b d)S
a) D@ thiy khdi da dién d6 1a mot khdi 1ap phuwong cd cac mit song song voi cac mit phang

toa do, tam c6 toa do Ia (3+(2_1) ; 3+(2_1) ; 3+(2_1)J = (111).

b) Hinh chiéu vudng goc ciia diem M (1 2;-3) 18n mét phang (Oyz) ¢ toa do 1a (0;2;-3).
o)a(57;2) = 3a(15;21;6); b( 3;0;4) = 2b( 6;0;8).Vay m=3a-2b+c
=(15-6-6;21+1;6-8-1) =( 3;22;-3).

d) Tacé:

1A+3IB=0 < (1-a;2—b;—c) = (3+32;3b—9;3c -15)

1
a=——
1-a=3+3a 2
12-b=3bh-9< bzlzl . Khi @6 a+2b+2c=%
—-c=3c-15 15
cC=—
4

Cau 14: Cac ménh dé sau ding hay sai?
a) Trong khong gian véi hé toa @ Oxyz, hinh chiéu ciia diém M (1; -3, —5) trén mit phang
(Oyz) co toa do 1a(0;-3;0)
b) Trong khong gian véi hé toa do Oxyz , cho tam gidc ABC cé AB = (—3; 0;4) ,
AC = (5;-2;4). Do dai dudng trung tuyén AM 1232
c) Trong khong gian, cho hai diém A(-2;2;-1), B(0;—1;-2). Toa d6 diém M thudc mét
phing (Oxy)sao cho ba diém A,B,M thing hang 1a M (—4;5;0)
d) Trong khong gian véi hé truc toa do Oxyz, cho cic vecto a=(L21), b=(-2;3;4),
¢=(0;12) va d =(4;2,0). Biét ring d = xd+ yb +2C. Giatri x+y+z lal
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Loi giai

a) S b) b b d)s
a) Cho di€m M (Xy; Yy 2y ). Khi do:

Hinh chiéu vuéng goc H cta M trén mit phang Oxy 1a H (X,\,I Y ;O)
Hinh chiéu vudng goc H ciia M trén mét phiang Oxz 1a H(x,,;0;z,, ) Hinh chiéu vudng

g6c H cia M trén mat phang Oyz la H (0; yM;zM)

b) Tacé: AB+AC =(2;-2;8).

Vi AM 14 dudng trung tuyén cia tam giac ABC nén:

Ta c6: mzé(@#A—c):(l;—lm) = AM =|AM| = |J1” + (-1)° +4° =3J2.
¢) Goi M (a;b;0)e(Oxy).

AM =(a+2;b-2;1), AB=(2;-3;-1).
Diéu kién can va dii dé ba diém A, B, M thang hang hay AM, AB cung phuong 1a
a+2 b-2 1 a=-4
T:_—szz@{bzs |
Vay M (-4;5;0).
X—2y=4 X=2

d) d=xd+yb+z6<2x+3y+z=2<Jy=-1.

X+4y+2z2=0 z=1

Cau 15: Cac ménh dé sau dung hay sai?
a) Trong khong gian Oxyz , hinh chiéu vuéng goc cua diém M (5;—6;2) 1én mét phang (Oxz)
co toa do 1a(5;0;2)

b) Trong khong gian Oxyz, cho hai diém A(1;-1;2) va B(3;1;0). Toa d6 trung diém | ciia doan
AB la1(2;0;1)

¢) Trong khéng gian voi hé truc toa do Oxyz, diém thudc truc Oy va cach déu hai diém
A(3;4;,1)va B(L,2;1)1aM (0;5;0)

d) Trong khong gian OXyz , cho hai diém A(l;2;3), B(-2;-4;9). Piém M thudc doan thang
AB sa0 cho MA=2MB.D¢ dai doan thang OM la v17

Loi giai

a) P b) P 0P d)s
a) Mit phang (Oxz) c6 phuong trinh y=0
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Vay hinh chiéu vuéng géc cia diém M (5;—6;2) 1én mit phang (Oxz) c6 toa d¢ 14(5;0;2).

b) Toa do trung diém | cua doan thang AB la I[1+3 1+1,2+OJ hay 1(2;0;1)

2 2 2

¢) Goi M (0;b;0)eOy.

Theo d&: MA=MB < \[10+(4-b)’ =[2+(2-b)’ < 4b=20<>b=5.
Vay M (0;5;0).
d) Piém M thudc doan thang 4B va MA=2MB
Nén MA=-2MB
Xa — Xy =—2(Xg =Xy ) 1—Xy =—2(—2—Xy ) 3x, =-3 X, =—1
S YA Yu="2(Ye = Yu) ©12-Vy =-2(-4-Yy ) 3V =6y =2
Zy—2y =—2(25- 2y ) 3-2, =-2(9-12,) 3z, =21 Zy =1

=M (-1;-2;7).

D dai doan thing OM = (-1)° +(-2)' +7° =36 .

Cau 16: Cac ménh dé sau dung hay sai?
a) Trong khong gian Oxyz cho A(x;y;—3); B(6;—2;4);C(-3,7;-5). Gid tri cia X, y dé A
, B, C thang hang lax=1; y=-5.
b) Trong khdng gian vé&i hé truc toa d6 Oxyz, diém thudc truc OX va cach déu hai diém
A(4;2;-1) va B(2,1,0) 1aM (4;0;0)
¢) Trong khdng gian Oxyz , hinh chiéu vudng goc caa diém M (1;2;-3) 1én mit phang (Oyz)
c6 toa do 1a(0;2;-3)
d) Trong khong gian véi hé truc toa dd Oxyz, cho A(0;-11), B(-2,1-1), C(-13;2). Biét
rang ABCD 14 hinh binh hanh, khi d6 toa d¢ diéem D1aD(-1-3;-2).

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

a) Tacé: BA=(x—6;y+2-7); BC=(-99;-9).
x=-1
y=5"

, . - 2 7
A, B, C thang hang < BA;BC cung phuong < —96 y;; =9<:>{

b) Goi M €Ox: M (x;0;0), M céch déu A B nén MA=MB, do dé:

\/(4—x)2+22 +(—1)2 :\/(Z—X)Z +12 & X2 -8x+21=x2—4x+5< x=4.
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¢) Hinh chiéu vudéng goc cta diém M (1;2;-3) 1én mit phang (Oyz) 1a diém M’(0;2;-3).

X+1=2
d) Goi D(x;y;z),tacé ABCDIa hinh binh hanh nén BA=CD < {y-3=-2
1-2=2
x=1
< qy=1.Vvay D(314).
=4

Cau 17: Cac ménh dé sau dung hay sai?
a) Trong khong gian Oxyz, mit clu ((S):x*+y*+(z +2)2 =17 cat truc Oz tai hai diém
A B. Do dai doan AB béng 2\/]7
b) Trong khong gian véi hé toa o Oxyz cho hai diém A(3;1,0),B(L5;2). Goi A’ Ia hinh chiéu
vudng goc cua A 1én mat phang (Oxy), B’ Ia hinh chiéu vudng goc ciia B 18n mat phang
(Oyz). Khi doé A'B' bang2+/6.
¢) Trong khong gian véi hé toa do Oxyz, cho cic diém A,B, C c¢6 toa do thoa man
OA=i+j+k, OB=5i+ j—k, BC=2i+8j+3k.Toadddiém D dé tx giac ABCD Ia hinh
binh hanh 1D (3;9; 4)
d) Trong khong gian Oxyz , cho hinh hgp ABCD.A'B'C'D’ ¢c6 A(O;O;l), B'(l;O;O), C'(l;l;O)
(tham khao hinh v& bén duéi). Toa do cua diém D1aD(0;11)

A o'

Loi giai
a) D b) S ¢)b d)b
a) Goi M la giao diém ciia (S) véi truc Oz .
Tac6 M €Oz =M (0;0;t).

Ma M e(S) nén:

t=-2-+17
02+0% +(t+2)" =17 & (t+2)" =17 & [t+2| =17 & :
t=-2++/17

Suy ra toa d céc giao diém 1a: A(O;O;—Z—x/ﬁ), B(O;O;—2+\/]7):>AB=2J]7.
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b) Ta co: A'(3;10) l1a hinh chiéu vudng géc ctia A 1én mit phang (Oxy).

Va B’(0;5;2) la hinh chiéu vudng goc ctia B 1én mit phang (Oyz)

AB'=J(0-3) +(5-1) +(2-0)' =+29.
c) Taco: OA=i+j+k= A(LL1).
OB =5i+ j—k = B(5;1;-1).
BC =2i+8]+3k = BC =(2;8;3).
AD =(x, -1y, —1;25 -1).
Xp—1=2 Xp =3
Pé ABCD Ia hinh binh hanh thi AD =BC =1y, -1=8 =1y, =9 = D(3;9;4).
Z,-1=3 Z, =4
Tacé: AD=(2;8;3), AB=(4;0;-2).
Do dé AD, AB khong cung phuong nén A, B, D khong thang hang.
Vay diém D(3;9;4) la diém can tim.
d) Goi toa do diém D(a;b;c).

Suyra CD=(a-Lb-1c) va BA=(-10;1).

a-1=-1 a=0
Taco CD=BA <{b-1=0 <Ib=1.
c=1 c=1

Vay toa do diem D(0;1;1).

Cau 18: Cac ménh dé sau dung hay sai?
a) Cho tam gidc ABC biét A(Z;—l; 3) va trong tam G cua tam giac co toa do la G(Z;l;O).
Khi d6 AB+AC c6 toa do 13(0;6;-9)
b) Trong khéng gian véi hé toa o Oxyz, cho bon diém A(L0;2), B(-213), C(3;24),
D(6;9;-5). Toa do trong tdm cua tir dien ABCD 13(2;3;1)
¢) Cho ba diém A(L0;-2), B(2;1,-1), C(L—-2;2) va diém E 1a dinh thir tu ctia hinh binh
hanh ABCE thi toa d cia E la(0;-1;3)
d) Cho tam gidc ABCco A(LL1), B(-12;3) va C(3;21) . Goi M la diém thudc duong
thing BC sao cho BM =2BC . P& BMDA la hinh binh hanh thi toa d6 D 1aD(5;-1-1)

Loi giai

a) D b) b 0) S d) S
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a) Taco: AB+AC =3AG =3(0;2;-3) =(0;6;-9).

b) Goi G(x;y;z) la toa do trong tdm cua tir dién ABCD ta co:

X:xA+xB+xC+xD X:1—2+3+6

4 4 X =2
y:yA+yB+yc+yD - y=O+1+2+9 _

4 4
Ittt ,_2+3+4-5 z=1

4 4
c¢) Giasir E(Xz;Ye;2e)-

Xo +Xo =X + Xg Xg =0

ABCD lahinh binhhanh &y, + Y. =Yg+ Y © 1Y =-3.
I, +2.=2+1; z. =1
Vay E(0;-3;1).
d) BC = (4;0;—2). Goi D(x;y;z) suyradD = (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 do Oxyz , cho hinh binh hanh ABCE voi
A(3;1;2),B(1;0;1),C(2;3;0). Toa dd dinh E 12E(4;4;1).
b) Cho 3 diém M (2;0;0), N(0;-3;0), P(0;0;4). Néu MNPQ Ia hinh binh hanh thi toa d¢
cua diem Q 1a(2;3;4)
¢) Trong khdng gian Oxyz cho diém G(1-2;3) vaba diém A(a;0;0), B(0;b;0), C(0;0;c)
.Biét G 14 trong tdm cua tam giadc ABC thi a+b+c bang 6
d) Trong khong gian Oxyz, cho hinh binh hanh ABCD véi A(L;2;3),B(5;0;—1),C(4;3;6)

va D(a;b;c). Gia tri cia a+b+c bang 15
Loi gidi

a)b b) b c)b db

a) Cannhé: Néu ABCD Ia hinh binh hanh thi AB =DC hoic AD =BC.

Ap dung:

Goi E(x;y;z). Tacd AB=(-2;-1;-1) va EC =(2-x;3-y;-2).
2—-X=-2 X=4

Vi ABCE la hinh binh hanh nén AB=EC < {3-y=-1<1y=4. Viy E(4;4;1).
-z=-1 z=1
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b) Tacé: NP =(0;34); MQ = (%, ~2: Yq: 2 )
X =2
MNPQ la hinh binh hanh khi MQ=NP =1y, =3.
zo =4

Vay toa do cia diem Q(2;3;4).

1=a+0+0

¢) Vi G latrong tam cia AABC =<-2

Do d6 a+b+c=3+(-6)+9=6.
d) ABCD Ia hinh binh hanh
= AB =DC = D (X, +Xc = Xgi Va+ Yo — Va: Za + Zc — 25 ) = (0;5;10).
Vay a+b+c=0+5+10=15.
Cau 20: Cac ménh dé sau dung hay sai?
a) Trong khong gian Oxyz, cho hai diém A(1;2;0), B(-13;5). Goi | (a;b;c) la diém théa

man 1A+31B =0. Khi do, gi4 tri ctia bidu thirc a+2b+2¢ bing %

b) Trong khong gian Oxyz cho diém A(3;—4;3). Tong khoang cach tir Adén ba truc toa do
G

bing Y1~
875

¢) Trong khong gian vé&i hé toa d6 Oxyz ,dé hai vec to a= (m;2;3) va b= (;n;2) cung
phuong thi 2m+3n bang 9

d)Trong khdng gian voi hé toa ¢ Oxyz , cho cac diem A(0; —2; -5), B(3;4;4),C(xy+11)
thang hang. Khi d6 3X—Y bang 5
Loi giai
ab b) S c)S db
a) Taco:

1A+3IB =0 < (1-a;2—b;—) = (3+3a;30-9;3¢c - 15)
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1
a:__
l1-a=3+3a 2
=12-b=3p-9& b:lzl _Khi 6 a+2b+20:2—25
—c=3c-15 15
c=—
4

b) Hinh chiéu ciia Alén truc Oxla A (3;0;0) nén d (A, OX) =AA =

32,

Hinh chiéu ciia Alén truc Oyla A, (O; —4;0) nén d (A, Oy) = AA,
Hinh chiéu cia Alén truc Oz 13 A (O; 0; 3) nén d (A, OZ) =AA =
Téng khoang cach tir Adén ba truc toa do bang 10+ 32,

c) a va b cung phuong <>a=kb (k = 0)

w

k:
m=k.1

=<{2=kn<<in=
3=2k

:>2m+3n:2.§+3.ﬂ:7
2 3

m=

2
4
3
3
2

d) Tacé AB=(3;6,9), AC=(x;y+3;6).

. — X 6
A, B,C thang hang < AB, AC cung phuong <:>§=—=§ =

=3x-y=32-1=5.
Vay 3Xx—y=5.
Cau 21: Cac ménh dé sau dung hay sai?

a) Trong khong gian Oxyz, cho hai diem A(6;-3;4), B(a;b;c). Goi M, N, P lan luot la

giao diém ctia duong thing AB véi cac mit phing toa do (Oxy), (Oxz) va (Oyz). Biét ring

M, N, P nam trén doan AB sao cho AM =MN = NP = PB. Gid trj cia tong a+b+c la-11

b) Trong khong gian v6i hé truc toa dd Oxyz , cho 4 diém A(2;4,-1), B(1;,4;-1), C(2;4;3)

, D(2;2;-1), biét M (x;y;z) & MA? + MB? + MC? + MD? dat gi4 tri nho nhat thi X+y+2
21

bangZ

c¢) Trong khong gian véi hé toa do Oxyz, cho ba diém A(l 2;— 1) B -1,3 C(—4; 7;5)

Toa d§ chan duong phan giac trong goc B cua tam giac ABC la (E —l lj
d) Trong khong gian voi hé toa dd Oxyz, cho ba diém A(l' -2; 2), B (—5; 6; 4) va C (0;1; —2)

r

Do dai duong phan giac trong cua goc A cua AABC la
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Loi giai
a) D b) B 0)S d)s
a) Taco: AB=(a-6;b+3;c—4).

Vi M, N, P lan luot la giao diém cia AB véi cac mat phang (Oxy), (Oxz) va (Oyz) nén

M (X3 Ym:0), N(Xy;0;2y ), P(0;¥p;25)-
Vi M, N, P nidm trén doan AB sao cho AM =MN = NP = PB nén ta c6:

4(xy, —6)=a—-6
4AM = AB ~ 4(y,v1 +3):b+3:> c=-12
4(0-4)=c-4
o 2(xy —6)=a-6
2AN=AB & 1 2(0+3)=b+3 = b=3
2(zy—4)=c-4
2(0-6)=a-6
4 AP - 7B 4
3 o §(y,,+3)=b+3:> a=-2
4
5(zp—4)=c—4

Vay a+b+c=-11.

b) Xét diém 1 (a;b;c) théaman 1A+ IB+IC+1D=0. Khi d6 |G % oj.

- —\2 _— —\2 _— —\2 _ —\2
Taco MA2+MBZ+MC2+MD2=(MI+IA) +(M|+|B) +(M|+|C) +(M|+|D)
=4M|2+2W(ﬁ+ﬁ+ﬁ+ﬁ)+|A2+|BZ+|CZ+|D2
—AMI? + 1A% + 1B2 + IC? + ID? > IA2 + IB2 + IC2 + ID2 (Vi MI2 >0 véi moi diém M )
7 21

Dau "="xayra <M =1 ticla M Z;Z;O :>x+y+z:z+—:—.
4 2 4 2 4

¢) Taco: BA=(-1;,-3;4)= ‘BA‘ J26;BC =(-6;8;2) = ‘BC‘ 2426 .

Goi D la chan duong phan giac trong ké tir B 1én AC cutia tam giac ABC
DA BA —

Suyra: —=—=DC= —2DA=D —2 Ly ;1
DC BC 3" 3

d)

W)
(@]
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Goi D la chan duong phéan giac trong cia goc BAC , ta co % = % Taco AB=226 ;

AC =+/26 . Suy ra DB =-2DC . Goi D(x;y;2).

5
X=——
—5-x=-2(-x) 3
T DB=-2DC = 6-y=-2(1-y) < y:% :D(—Z;%;Oj.
4-72=-2(-2-2) |,-9
Vay AD=@.

CAau 22: Cac ménh dé sau dung hay sai?

a) Trong khong gian véi hé toa dd Oxyz , cho tam gidc ABC c6 A(1;2;-1),

B(2; -1 3) ,C (—4; 7;5). Goi D(a; b; C) la chan duong phan giac trong ctia goc B cua tam
gidc ABC.Giatri a+b+2c bang 5

b) Trong khdng gian Oxyz, cho hinh thang ABCD c6 AB song song véi CD. Biét A(1;2;1)
, B(2;0;-1), C(6;1;0)va dién tich hinh thang ABCD bing 6+/2 . Goi D(a;b;c), khi d6 biéu
thic T=a—-2b+4cla T =3

¢) Trong khong gian voi hé toa d6 Oxyz, cho tam gidc ABC c6 A(3;1;0), B nim trén mit

phang (Oxy) va c6 hoanh d6 duong, C nam trén tryc Oz va H(2;1;1) 1a truc tim cua tam
gidc ABC . Toa do cac diém B, C thoa min yéu cau bai toan 1a B(3;1;0), C(0;0;-3)

d) Trong khong gian véi hé toa do Oxyz, cho ba diem A(L2,-1), B(2,-13), C(-4;7;5).

Toa do chan duong phan giac trong goc B cua tam giac ABC Ié(l—; = 2;1)
Loi giai

a) b b) D 0D d) S

c
Vi BD la phan gi4c trong cia goc B nén D nam giira A va C.
Tacod BA=+1+9+16 =+/26; BC =/36+64+4 = 2/26 .

Tace 2 =BC 5 cD—2DA= CD = 2DA. Do db ta c6 hé
DA BA
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a=——
a+4=2(1-a) 3
11

b-7=2(2-b) < b=1—31 . Vay a+b+2c_—§+3+2 5.
c-5=2(-1-¢) |.—1

b) Tacé BA(~12;2);BC(4;11). Suy ra ABCD vudng tai A va B va c6 dién tich bing 62

Suy ra AD =\/§:>ﬁ=%ﬁ va AD(a-Lb-2;c-1) = D(g%%)

¢) Giasu B(x;y;0) e (Oxy),(x>0),C(0;0;z) €Oz

AH-BC=0
AH 1 BC .
va AB,AC,AH dong phing < {CH-AB =0
CHLAB S
[AB,AH]-AC =0
X+z2=0 X=3

2x+y-7=0  <qy=1 (Vix>0).Vay B(310),C(0;0;-3).
X—3y+yz—z=0 z=-3

d) Tacé: BA=(-1-34)=|BA|=/26;BC = (-6;8,2) = [BC| = 21/26.

Goi D la chan duong phan giac trong ké tir B 1én AC ctia tam giac ABC
Suyra: — DA _BA L bc-—2DA=p[-2:14]
DC BC 3'3

Cau 23: Cac ménh dé sau dung hay sai?
a) Trong khong gian v6i hé truc Oxyz cho ba diém A(2;1;3), B(1;-2;2), C(x;y;5) thing
hang. Khi d6 x+Yy bangx+y=11
b) Trong khong gian véi hé toa dd OXyz, cho cac diem A(2; 0; -1), B(0; 3; -2),

)
5

C(—4;-5;0). Toa do diém M sao cho MA+2MB +3MC = OIaM(

oolo'l
Nloo

c) Trong khdng gian véi hé toa dd Oxyz , cho ba diém M (11,1), N(2;3;4),
P(7;7;5). Bé tir giac MNPQ 1a hinh binh hanh thi toa do diém Q 1a(6;5;2)

d) 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). Toa dd cuia dinh A’ 1A A" =(3;4;-1)
Loi giai
a)b b) b cb d)S

a) Taco AB=(-1;-3;-1), Ez(x—Z;y—l;Z).
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Ba diém A, B, C thing hang < AB, AC cung phuong
Xx-2 y-1 2
< =

1 3 1 \y=7

x=4
<:>{ = X+y=11.
b) Goi M (a;b; c). Khi do:
MA=(2-a; —b;~1-c), 2MB =(-2a; 6-2b;—~4-2c), 3MC =(~12-3a; —15-3b; —3c)
Do d6 MA+2MB +3MC = (-6a-10; —6b—9; —6¢-5).

5
a=-=
—6a—-10=0 g’ c
Theo gia thiét MA-+2MB+3MC =0 <> 1-6b-9=0 < 1b=-> jM(_é;_E;_Ej'
_6c-5=0
5
c=—=
6
Vay M [—5;—§;—§j.
32" 6
c)
M N
/ /
o P

Goi Q(xy;2)=MQ=(x-Ly-1z-1). NP=(5,41).
Xx-1=5 X=6
Ta c6: tir gide MNPQ I3 hinh binh hanhMQ = NP < {x-1=4<{y=5.
z-1=1 z2=2
Vay toa d6 diém Q la: Q(6;5;2).
d) Gia st toa do cac dinh lan luot 1a C = (X ;Y i2c), A'=(Xy;YuiZy). T gidc ABCD la
hinh binh hanh nén ta c6:
X, —1=1
DC =AB < 1y, +1=1 & C=(2;0;2)
z.-1=1

T giac AA'C'C la hinh binh hanh nén ta c6

Xy —1=2
A =CC' = { y,=5 & A'=(3;5-6).

Cau 24: Cac ménh dé sau ding hay sai?
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a) Trong khdng gian Oxyz , cho hinh hop ABCD.A'B'C'D’ ¢6 A(0;0;1), B'(1;0;0), C'(1;1;0)

(tham khao hinh v& bén dudi). Toa d6 cua diém D1aD(0;11)

b) Trong khong gian vdi hé toa dd Oxyz, cho hinh hop ABCD.A'B'C'D’ cé A(O; 0; O),
B(3; 0; 0), D(O; 3; 0), D’(O; 3; —3). Toa do trong tdm tam giac A'B'C Ié(Z; 1 —2)
c) Trong khong gian Oxyz, cho hinh hop ABCD.AB'C'D’ biét A(L0;1), B(212),
D(l; —1;1) , C'(4; 5; —5). Toa d6 cua diém A’ 1a A’(—3;4;—1)

d) Trong khong gian vé6i hé toa d6 Oxyz , cho hai vécto U = (m;-2;1)va V= (3;n;—-2), véi m

va N 14 hai sé thuc. Dé vécto U cing phuong voi V thi biéu thirc T =2m+ncé gia tri bang 4

o e

Loi giai
a) D b) b c)S d) S
a) Goi toa do diém D(a;b;c).Suyra C'D =(a-Lb-1c) va BA=(-10;1).
a-1=-1 a=0
Tac6 CD=BA < {b-1=0 < {b=1.Viytoadddiém D(0;11).
c=1 c=1
b)
D!
A/
D!
e T
A
3.3, 3].Goi G(a;b;c) la trong tam tam

Goi I 1a trung diém cta doan thang BD'.Ta cé I (
giac
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19
ﬁ:[E;_E;_Ej a=2
Tacé: DI =3IGvoi 2.2 2 Do dé —§=3(b—§]@ b=1 .
- 3, 3 3 2 2
IG: __,b ,C+— C=—2
2 2 3 3
——=3|c+—
2 2

Vay G(2;1;-2).
¢) Goi A'(a;b;c)
ABCD.A'B'C'D" 1a hinh hop = AC’ = AB+ AD + AA’ < AA' = AC'— AB— AD (1)
AB=(L11), AD=(0;-10), AC'=(3,5-6) = AC'-AB-AD =(2;5,-7)
=(a-1Lb;c-1)
a-1=2 a=3
(1)< 1b=5 <<b=5
c-1=-7 c=-6
Vay: A'(3;5;—6).

k=1
m =3k 2
d) Ta cé vec to U cing phuwong véi v khi c6 s6 k sao cho u=kve{-2=kneo m=_?3.
1=-2k —

Khidd T=2m+n=1.

Cau 25: Cac ménh dé sau dung hay sai?
a) Trong khong gian véi hé truc toa d6 Oxyz, cho OA=2i+ 3] +5k . Diém M thudc mat
phang (Oxy) thoa man do dai AM nho nhét. Toa do cia diém M 1a(2; 3; 0).
b) Trong khong gian Oxyz, cho diém M (1,-2;4). Khodng céch tir diém M dén truc Ox
béng 2\/§
¢) Trong khong gian v&i hé toa dd OXyz, cho hinh hop ABCD.A'B'C'D’ biét A(Z;—l; 2) :
B'(1;2;1), C(-2;3;2), D'(3;0;1). Toa do diém B laB(-1;2;2)

d) Trong khong gian véi hé toa d6 Oxyz, cho tam gidc ABC cé A(1,2, 1) B(2 —1;3),
C (—4; 7;5) Toa d6 chan duong phan giac trong goc B cua tam giac ABC Ia(é 1—31%
Loi giai
a)b b) S cb d)S
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a) Theo gia thiét ta co A(2;3;5).

Diém M thudc mit phang (Oxy).

Do dai AM nho nhét khi va chi khi M 1a hinh chiéu ciia A trén mt phang (Oxy).
Vay M(2; 3; 0).

b) Goi H 1a hinh chiéu vudng goc cia diém M (1; —2;4) xudng truc OX suy ra H (1; 0; 0).

Vay khodng céch tir M dén truc Ox bing do dai MH = /07 +(~2)° +(4)’ =245
c)

Goi B(x;y;z); I,H lan luot 1a trung diém caa AC,B'D’. Suyra 1(0;1;2),H(2;1;1).
1-x=2-0 x=-1

Vi ABCD.A'B'C'D’ lahinhhopnén BB'=1H < {2-y=1-1{y=2 .
1-z=1-2 =2

d)

A% b c
Tacé BA=+/26,BC =2./26.
. DA BA 1 — —
Goi D x;y;z , theo tinh chat phan giac ta c6 — =——=—.Suyra DA:—EDC *
DC BC 2 2

Tacé DA= 1-X;2—y;—1—z vaDC= —4—x;7—Yy;5—2

1—x:—E —4—X x:—g
2
* = 2—y:—1 1T—y = y:E :D[—g;l—l;l]
3 3
—1-z2=—-5-2 z=1
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+Dang €): Cau tric nghiém tra 1&i ngin

Cau 1: Trong khong gian Oxyz, hdy x4c dinh toa do ciia vecto 7 + 2] + 5k.
Loi giai

Toa d6 cua vecto 7 + 2] + 5k 1a (1;2;5).

Céau 2: Trong khong gian vai hé toa &6 Oxyz, cho hai diém M (—4; 3; —1) va N(2; —1; —3).

Tim toa d6 cua céc vecto OM, ON.
Loi giai
Taco: M(—4;3;—1) va N(2; —1; —3). Do d6, OM = (—4;3;—1),0N = (2; —1; —3).

Cau 3: Tim toa d6 caa diém N trong Hinh 2.39.

e |

Loi giai
Tacod: ON = 2T + 57 + 4k. Do do, N(2;5:4).

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

Loi giai
a) AB = (Xp — X4;Yp — Yas Zp — Za) = (4;2; =5)

b) AB = (xp — X455 — Yas Zp — Z4) = (0;0; 0)
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c) AB = (xg — %45 ¥ — Yas 2 — Za) = (—10;3; =7)

Cau 5: Tim toa do cta céc vecto 4,4, 4,4 & Hinh 30.

In F Al 3 3)
- ‘/:’.' 5 '-:
H
4 1
1
.II.Irl:.'l'.'II 'HI
Loi gidi

Trong Hinh 30, ta c6: 4,4 = OL, A,A = OH ma L(0; 0; 3) va H(4; 0; 0).
Do do, 4,4 = (0; 0;3) va 4,4 = (4;0;0).

Cau 6: Trong khong gian Oxyz, x4c dinh toa do cia diém A trong mdi truong hop sau:

a) A tring véi goc toa do;
b) A nam trén tia Ox va 0A = 2;
¢) A nam trén tia d6i cua tia Oy va 0A = 3.
Loi gidi
a) A triing vai goc toa d6 nén A(0; 0;0).
b) Vi A nim trén tia Ox va 0A = 2 nén 04 = 27. Do do6, A(2;0:0).
c) vi A nim trén tia ddi cua tia Oy va OA = 3 nén 04 = —3J. Do do, A(0; —3; 0).

Cau 7: Trong khong gian vai hé toa d6 Oxyz, cho diém A(1; 2; —3) va vecto i = (3; —4; 2).

Hay biéu dién theo cic vecto 7,7 va k mdi vecto sau:
a) O4; b) .

Léi gidi
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a) Vi diém A c6 toa d6 1a (1; 2; —3) nén

04 = (1;2; -3).

Do d6, 04 = 17+ 2] + (—=3)k = T + 2j — 3k.
b) Viu = (3; —4;2) nén

i =30+ (—4)] + 2k = 31 — 4] + 2k.

Cau 8: Trong khong gian Oxyz, cho ba vecto @, b, ¢ déu khac 0 va c6 gia doi mot vudng goc. Nhitng

ménh dé nao sau day la dang?

a) C6 thé lap duoc mot hé toa do Oxyz c6 cac truc toa do lan lugt song song Vai gid cua cac vecto

d,b,é.

b) C6 thé lap dugc mot hé toa d6 OxXyz co cc truc toa do 1an luot triing Véi gia cia cac vecto d, b, .

¢) C6 thé lap duoc mot hé toa do Oxyz c6 cac vecto T, J, k 1an luot bang cac vecto d, b, é.

d) C6 thé 1ap dugc mot hé toa dd Oxyz cb cac vecto T, 7, k 1an luot ciing phuong cac vecto @, b, é.
Loi giai

Ca 4 cau déu ding.

Cau 9: Cho hinh hop chir nhat 0ABC - O'A’B'C’ ¢6 canh 0A = 4,0C = 6,00' = 3. Chon hé truc toa
do6 Oxyz c6 goc toa do 0; cac diém A, C, 0’ lan lugt nam trén céc tia Ox, Oy, 0z. Xac dinh toa do cac
diém A, B, B'.

T(J' '
A !
EE} -8
A -_— e e
O C 4
i ]
X { B
Hinh &
Loi giai

Taco: 04 = 47+ 0] + Ok, suy ra A(4; 0; 0);
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OB = 04 + 0C = 41 + 6] + Ok, suy ra B(4; 6; 0)
0B’ =04+ 0C + 007 = 47+ 6] + 3k, suy ra B'(4; 6; 3)

Cau 10: Trong khdng gian, xét ba truc 0x, Oy, 0z c6 chung goc O va d6i mot vudng goc véi nhau. Goi

7,7,k 1a cac vecto don vi trén cc truc d6 (H.2.35).

a) Goi tén cac mat phang toa d6 cd trong Hinh 2.35.

b) Cac mit phang toa do trong Hinh 2.35 ¢6 d6i mot vubng goc véi nhau khong?
Loi giai

a) Cac miat phang c6 trong hinh vé& la: Mt phang (Oxy), (Oyz), (Ozx).

b) vi Ox L 0y, 0y 1 0z, Ox va Oz cat nhau tai O va nam trong mat phang ( Oxz) nén Oy L (Oxz). Ma
Oy c (Oxy) = (0xz) L (Oxy),0y c (0Oyz) = (0yz) L (0xz)

Chtng minh tuong tu ta c6: (0Oyz) L (Oxy)
Vay ba mat phang (Oxy), (Oyz), (Ozx) d6i mot vudng goc véi nhau.

Cau 11: Cho hinh hop chir nhat ABCD - A'B'C'D’. C6 thé 1ap mot hé toa do Oxyz ¢ gbc O tring véi
dinh C va cac vecto 7,7, k 1an luot cing huéng véi cac vecto CB, CD, CC'

khéng? Vi sao?
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Loi giai
Vi ABCD. A'B'C'D’ la hinh hop chir nhat nén cac canh CC’, CB va CD d6i mét vubng goc véi nhau.
Céc vecto Fﬁ, ﬁi cc’ cung co diém dau la C.

Do d6, suy ra c6 thé 1ap mot hé toa o Oxyz c6 géc O tring véi dinh C va cc vecto T, 7, k 1an luot cling

hudng véi cac vecto Eﬁ, ﬁ, cc'.

Cau 12: Trong khdng gian Oxyz, cho mot diém M khong thudc cac mat phing toa do. V& hinh hop chi
nhat OADB.CFME c6 ba dinh A, B, C lan lugt thudc cac tia Ox, Oy, Oz (H.2.37).

Z
5 .
F M
ki Lol
Oicimeeee |__JB
r-l.:.";-'- i g

a) Hai vecto OM va 04 + OB + OC c6 bang nhau hay khong?
b) Giai thich vi sao c6 thé viét OM = xT + yJ + zk véi x, y, z 1 cac sb thyc.
Loi gidi
a) Vi OADB.CFME Ia hinh hop chit nhat nén theo quy tic hinh hop ta co: OM = 04 + OF + 0C
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b) Vi 7 1a vecto don vi trén truc Ox nén 04 = x7 véi x 1a sé thuc.

Vi J 1a vecto don vi trén truc Oy nén OB = yJ véi y 1a sé thuc.

Vi k 14 vecto don vi trén truc Oz nén OC = zk vai z 1a s thuc.

Do d6, OM = 04 + OF + OC = x1 + yJ + zk véi x,y, z 14 cac s thyc.

Cau 13: Trong khong gian Oxyz, cho vecto d tuy y (H.2.41). Lay diém M sao cho OM = G va giai

thich vi sao c6 bo ba s ( x;y;z ) sao cho d@ = xT + yJ + zk.

47
é .
1 ’/
k .
Fﬁ,,.lr’.'r
0
j Y
i
¥
Loi giai

Theo khai niém toa do trong khong gian ta c6: OM = x7 + yj + zk. MAOM = d@ nén d = x7 + yj +

zk. Do d6, c6 bd ba sé (X; y; z) sao cho @ = xT + yj + zk.

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

Tz
A B

Loi giai
Theo Vidu3tacdé: m =2,n=3,p =5.
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Vi ABB'O I3 hinh binh hanh nén O = OB’ + 04 = nj + pk = 3] + 5k. Do d6, B(0; 3;5) Vi

OB'C'D' 1a hinh binh hanh nén 0C” = 0D’ + OB’ = mi + nj = 27 + 3J. Do d¢, C'(2; 3;0) Vi
ADD'A' 1a hinh binh hanh nén 0D = 04 + 0D’ = mi + pk = 27 + 5k. Do d6, D(2; 0; 5)

Cau 15: Trong khéng gian Oxyz, cho hinh lang 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) Tim toa d6 cua AA’. b) Tim toa do cua cac diém B, C’.
B(3: 2: 5)
Al 0, E:I/i:\l'::l:.f: 39
1
[
;
BT
A5 0; 1) C
Hinh 2.42
Lo giai

a) Ta co: AA = (X = X453 V01 — Va3 240 — 24) = (4;0; =1).

b) Goi toa do ctia diém B’ 1a (x;y;z) thi BB’ = (x — 3;y — 2;z — 5). Vi ABC - A'B’C’ 13 hinh ling
tru nén ABB’A’ 13 hinh binh hanh, suy ra A4’ = BB'.

x—3=4
Dodbé{y—2=0 hayx =7,y =2vaz=4.Vay B'(7;2; 4).
z—5=-1

Lap luan twong tu suy ra C'(11; —3; 8).

Cau 16: Trong khong gian vdi hé toa dd Oxyz, cho hinh binh hanh c6 ba dinh A(1; 1; —2), B(4;3; 1)
vaC(—1;-2;2).

a) Tim toa d6 cua vecto AB. b) Tim toa do cua diém D.

Léi gidi

a) Ta co:

AB=(4—-1;3-1;1—-(-2)) =(3;2;3).
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b) Goi toa d6 cua diém D 1a (xp; yp; zp), ta co:

DC = (=1 —xp; =2 = yp; 2 — 2p).

T gidc ABCD la hinh binh hanh khi va chi khi
_1 - xD = 3 xD = _4
2 _ZD = 3 ZD = _1

Vay D(—4; —4; -1).

Cau 17: Trong khdng 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 la hinh binh hanh.

Loi giai
a) Vi A(2; —1;4) VA B(3;5;—1) nén 4B = (3 — 2;5 — (—1); =1 — 4).
Vay 4B = (1; 6; —5).

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

D » C

i

A B
Hinh 2.37

Goi (xp; Vp; zp) latoa d6 diém D. Ta co DC = (-1-— xp; 1 —yp;2 —zp).
—1—XD=1 {xD=—2

ﬁzD_(f@{l—yD=6 s
Z_ZD=_5

Vay D(—2;-5;7).
Cau 18: Trong khong gian Oxyz, cho vecto u = —27 + 3] + %E va vecto ¥ = (3; —z; 2).

a) Tim toa do cua u. b) Biéu dién ¥ theo cac vecto don vi 7, J, k. c) Tim toa do cia a = 2u +

V.

W
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Léi giai

~ = - - 37 A - _ 9. .E
a)Vlu——21+3]+anenu—( 2,3,4).
N2 ._E. A - —)_E—) i
b)Vlv—(B, 4,Z)nenv—SL 4]+2k.

¢) Biéu dién d qua cac vectoddon vi:

_ 5,67, 132
Tt/ TG

. 67 13
Vaya:(‘ ;E‘?)

Cau 19: Trong khong gian Oxyz, cho hai diém M (x; y; z) vaN(x'; y'; z').

a) Hay biéu din hai vecto OM va ON qua céc vecto 7, ] va k
b) Xac dinh toa do cua vecto MN.
Loi gidi
a)TacG:OM =x-1+y-J+z-kKON=x"-T+y -J+z -k
b) Taco: MN =ON —OM = (x' -T+y' -J+z' -k)—(x-i+y -J+z-k)
=@ -0 T+ - T+E -2k

Dodé,mz x'—x;y' —y; 2" — 2).

Cau 20: Trong Vi du 5, x4c dinh toa do cta cac diém D va D’ sao cho ABCD - A'B'C'D’ 1a hinh hop.
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D C'

Loi giai
Goi toa do cua diém D 1a (x; y; z),toaddocuaD’' la (x';y';2")
khi d6 AD(x — 1;y;z — 2) VAA'D' (x — 5; y;z — 1).
Dé ABCD - A'B'C'D’ 1a hinh hop thi ABCD 1a hinh binh hanh.
. x—1=4 x=5
Do d6,AD =BC = {y=-5 & {y = —-5.SuyraD(5;-5;6)
z—2=4 Z=06
Dé ABCD. A'B'C'D’ 1a hinh hop thi A’B’C’D’ 1a hinh binh hanh.
x—5=4 x=9
Do d6,A’'D' =B'C' = {y=-5 & {y=-5.SuyraD'(9;-5;5)
z—1=4 z=15
Cau 21: Trong khong gian Oxyz, cho hinh hop chir nhat ABCD.A’B’C’D’ ¢6 dinh A tring vai goc O
va cac dinh D, B, A’ ¢6 toa do lan luot 1a (2; 0; 0), (0; 4; 0), (0; 0; 3) (H.2.45). Xac dinh toa do cua cac

dinh con lai cta hinh hp chit nhat.

B r

-

\_:b

I, N
Y]

b Bt TRl
- e

-
e

N\

Loi giai
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Vi A triing géc O nén A(0; 0; 0).

Vi D thudc tia Ox nén hai vecto oD vai cung hudng. Do do, tdn tai s6 thuc m sao cho 0D = mi. Ma
D(2;0;0) nénm = 2.

V1 B thudc tia Oy nén hai vecto OB va J cuing hudng. Do d6, ton tai sé thuc n sao cho 0B =
nj.MaB(0; 4; 0) nénn = 4

Vi A’ thudc tia Oz nén hai vecto 0A’ va k cling huéng. Do dé, ton tai sé thuc p sao cho 04’ = pk.
Ma A’(0; 0; 3) nén p = 3.

Vi ODCB 14 hinh binh hanh nén OC = 0D + OB = mi + nj = 21 + 4j. Do d6, C(2;4:0).

Vi 0A'B’B Ia hinh binh hanh nén 0B” = 0A’ + OB = pk + nJ = 3k + 4f. Do d6, B'(0; 4; 3).

Vi OA'D'D 14 hinh binh hanh nén 0D = 047 + 0D = mi + pk = 27 + 3k. Do d6, D'(2; 0; 3).

Vi ABCD. A’B'C'D’ 1a hinh hop chit nhat nén theo quy tic hinh hop ta c6:

0C’ = 0D + OB + 0A' = mi + nj + pk = 27 + 4j + 3k. Do d6, C'(2; 4; 3).

Cau 22: Trong khéng gian Oxyz, cho hinh hop 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) Xac dinh céc toa d6 dinh con lai cua hinh hop.

Léi giai
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a) Ta co: O(0;0;0)
Vi OABC - 0'A’B'C’ la hinh hop nén AOBC 1a hinh binh hanh. Do d6:

Xq = Xp — X¢ xczxA_szl
0A=CB=>{yA=y3—yc=>{y5=yA—yB=—2=>C(1;—2;—1)
Zp =Zp — Z¢ ZC:ZA_ZB:_].

b) Vi OABC.O'A'B'C' 1a hinh hop nén

Xor =Xt —xc =1
00" =CC" =3y =y —Yc=—1=0'(L,-17)
Zot =Zet —Zg =7

AN =CC = {yy =ya=Yo —Yc=—1=jyy =0= A'(2;0;6)

Xg —Xg = Xcr —xc =1 {xAr=2
Zyt —Zp=Zor — Zc =7 Zy =6

BB =CC ={ypy —ys=0c —yc)=—1={yy =2

Xg' —Xp = (X' —xc) =1 {XB' =1
zgr —2p = (2¢1 — 2¢) =7 zgr =7

Cau 23: Trong khdng gian Oxyz, cho hinh hop chit nhat ABCD - A'B’C'D’ ¢6 dinh A triing vaéi gbc 0,
cac vecto AB, AD, AA’ theo thir tw cung huéng véi 7,7, k va c6 AB = 8,AD = 6, AA’ = 4. Tim toa do

cac vecto AB, AC, AC’ va AM véi M 1a trung diém cua canh C'D’.

1 l_"'

A
-

Hinh 10

Loi giai
Dé tim toa do ciia vecto AB, ta cin biéu dién AB theo ba vecto 7,7, k.
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Do 4B cung huéng véi 7va |AB| = AB = 8 = 87| nén AB = 87 hay AB = 87 + 0] + Ok.
Tuong tu, ta ciing c6: AD = 07 + 6] + Ok, AA’ = 07 + 0] + 4k.

Trong hinh binh hanh ABCD, ta c6: AC = 4B + AD = 87 + 6] + Ok.

Trong hinh binh hanh AA'C'C, taco: AC’ = AC + AA’ = 81 + 6] + 4k.

Suy raAB = (8;0; 0);R = (8;6; 0);A—C’) = (8;6;4).

Y 1 [ [ _l [ [
ViAM = (AC' + AD’) = -(AC" + AD + AA)
1 - - 7 - M - - 7

=E(8l+6j+4k+6j+4k)=4l+6]+4k

nén AM = (4;6;4).

Cau 24: Trong khdng gian vai hé toa 46 Oxyz, cho diém A(4; 5; 3). Goi A;, A,, A5 lan luot 14 hinh
chiéu cua diém A trén cac mat phang toa d6 (0xy), (0yz), (0zx)(Hinh25). Tim toa d6 caa cac diém
A, Ay, As.

Loi giai
Gol Ay (x1; Y15 21), Az (X35 V25 72), A3 (X35 Y35 Z3).
V6i A(4;5;3),datx, =4,y, = 5,24 = 3. Taco:
X, = X4 =4;y; = ys = 5vaz, = 0 (vi A; nam trén mat phang (0xy)). Do d6 A, (4; 5; 0).
Y, =Y4 =5;2, =z, = 3vax, = 0 (Vi A, nam trén mat phang (0yz)). Do d6 A,(0; 5; 3).
X3 = X4 = 4;25 = z, = 3Vva y; = 0 (Vi 453 nam trén mit phang (0zx)). Do d6 45(4; 0; 3).
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Cau 25: Trong khéng gian Oxyz, cho hinh hop chir nhat OBCD.0'B'C'D' ¢6 B(2;0;0),D(0; 1;0),
0'(0;0; 1). Tim toa do cac dinh con lai.

Loi giai
Z
a’l D
;1
B '
s 1 ¥
1% CREEETEEES —
A0 D
2.
x/ﬁ' C
Hinh 2.33

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

_ L,

Theo gia thiét, tacé OB = 2i,0D = J,00' = k.

0C'=0B+0D+00"=21+j+k;
0D'=0D + 00 =j+k.
Vay C(2;1;0),B'(2;0;1),€'(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 gidi
ViG(2;—1;3) nén 0G = 27 — ] + 3k.
Trén cac truc Ox, 0y, Oz lan lugt liy ba diém A, B, C sao cho:
04 = 21,08 = —J,0C = 3k (Hinh 2.35).
Trong mit phing toa d6 (Oxy), v& hinh chit nhat 0AG'B. N&i G’ véi 0. Tac6 0G' = OA + OB
Trong mit phing (COG'), v& hinh chit nhat COG’G. Khi d6 0G = 0G' + OC.
Tur (1) va (2) suy ra:
0G = 04 + OB + 0C = 27— J + 3k, nghia 1a G (2; —1; 3).

Vay vi tri ciia diém can tim chinh 1a dinh G cua hinh chir nhat COG'G.
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