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@. Tém tat kién thuc

®. BIEU THUC TOA DO CUA PHEP CONG HAI VECTO, PHEP TRU HAI VECTO,
PHEP NHAN MOT SO VOI MOT VECTO

@ Trong khdng gian Oxyz, cho hai vecto a=(x;y;z) va b=(x";y;z]. Ta cé:

o G+b=[x+x;y+y;z+7);

o a—I;Z(x—x';y—y';z—zv):

® ka=(kx;ky;kz) v6i k la mot sé thuc.

@ Trong khéng gian Oxyz, cho ba diém khéng thadng hang A(x,; y.;24),B(xy; yp52;5) va
Clxc; yesze). Khi dé:

XpatXpg YatyYp Zptipg|,
2 2 7 2 )

o Toa d6 trung diém cla doan thang AB la

/V Vv v 17 & v 7 A7 A7 \

®. BIEU THUC TOA PO CUA TiCH VO HUONG

w Trong khdng gian Oxyz, tich v6 huéng cla hai vecto a=(x;y;z) va b=(x;y’; 7]

dugc xac dinh bdi cong thuc:

9 G-b=xx+yy+zz

& Chu y: NEU A(x,;ya;24) va Blxg; y5;25)

thi ABZZ,K»B\/<L\/(XB—XA)2+(yB—yA)2+(zB—zA)2.

Dac biét, khi B tring O ta nhan dugc cong thic OA=+x%+y’+z5-
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®. Phan dang toan co ban

‘Dang ©: Biéu thirc toa d ciia tong, hiéu hai vecto, tich ciia mdt sé voi mot vecto
= Cac vi du minh hoa
Cau 1: Trong khong gian Oxyz, cho hai vecto Zl=(2; 1;5) va I;:(Z;Z; 1). Tim toa do cua mdi vecto
a) a—b; b)3a+2b.
Loi giai
a) Vida=(2;1;5)vab=(2;2;1)néna—b=(2—-2;1-2;5—1)=(0;—1;4).
b) Taco3d=(32;3-1;3-5)=(6;3;15) va2b=(2-2;2-2;2-1)=(4;4;2).
* Dod63a+2b=(6+4;3+4;15+2)=(10;7;17).
Céu 2: Trong khong gian Oxyz, cho ba vecto p=(3;-2;1),4=(6;—4;2),F=(2;1;-3).
a) Tim toa d0 clia vecto c=2p—3q+F.
b) Tim hai vecto cung phuong trong cac vecto da cho.
Loi giai
a) Tacé: 2p=(6;-4;2),-34=(—18;12;-6),7=(2;1,-3).
¢ Suyra¢=2p—3G+r=(—10;9;-7).

b) Taco2p=(6;—4;2)=4, suy ra hai vecto p,q cung phuong.

3_ -2 - - . - -
* Do 5 z BB nén p,r khong cung phuong. Tuong tu, hai vecto q,r khong cung phuong.

Cau 3: Cho a=(—2;3;2),b=(2;1;—-1),¢=(1;2;3). Tinh toa do ciia mdi vecto sau:

a) 3a; b) 24 —b; c) a+25—%5.

Loi giai
* Ta co:

a)3d=(3-(-2);3-3;3-2). Vay3a=(—6;9;6).
-’ GIA0 VIEN:..iivieeeiiinnes 3 ) (EE Y X > ) I
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b) Taco2a=(—4;6;4)vab=(2;1;—1). Do d6, 2a—b=(—4-2;6—1;4—(—1)).
Vay 2d—b=(—6;5;5).

¢)Dod=(—2;3;2) va2b=(4;2;—2) nén a+2b=(2;5;0). Ngoai ra, vi _733:(_—3 —3;—2

7’ > nen

ZHZI;—EE: l;2;—g )
2 2 2
‘Dang @: Toa dj trung diém ciia doan thing, toa d trong tAm ciia tam giic
=Cac vi du minh hoa
Cau 1: Trong khong gian Oxyz, cho ba diém A(1;2;3),B(3;2;1) va C(Z;—l;S). Tim toa do trung
diém M cua doan théng AB va toa do trong tdim G cua tam giac ABC.
Loi giai

1+3 2+2 3+1
27272

¢ Vi M la trung diém cua doan théng AB nén toa do cua diém M 1a

M

¢ suy ra M(2;2;2).

14342 2+42+(—1) 3+145
3 "’ 3 3

¢ Vi G la trong tam cua tam giac ABC nén toa do cua diém G la

3

¢ suy ra G(2;1;3).

Céu 2: Cho tam giac ABC ¢6 A(—2;1;0),B(0;2;5),C(5;0;2). Tim toa do trung diém M cua doan
thang AB va trong tim G clia tam giac ABC.
Loi giai

* Do M(XM;yM;ZM 1a trung diém doan thang AB nén

_—24+0_ . _1+2_ 3 _ _0+45_5
CwE Ty T ME Ty Ty Ty
ovayM —1;%;%).

+ Do G(XG ,'yG;ZG) la trong tdm tam giac ABC nén

_ —2+0+5 _
*re=Tg o b
1+2+0
= :1;

© 3
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0+5+2 _7
3 :

*Z,=

w

ovayG(l;l;Z).

w

Céu 3: Cho tam giac ABC ¢c6 A(1;—1;1),B(0;1;2),C(1;0;1). Tim toa do:
a) Trung diém M cua AB; b) Trong tdm G cua tam giac ABC.

Loi giai
a) Toa do trung diém M cua doan thfmg AB la
oM 1+0;—1+1;1+2 hay M 1;0;§ .
2 2 2 2 2
b) Toa do trong tam G cua tam giac ABC la
e 1+0+1;—1+1+0;1+2+1 hay G 2;0;£
3 3 3 3 3

‘Dang ©: Bi€u thurc toa dé cua tich vo huéng
r=Cac vi du minh hoa

Cau 1: Trong khéng gian Oxyz, cho hai vecto a=(1;4;2) va b=(—4;1;0).
a) Tinh &-b va cho biét hai vecta @ va b c6 vudng géc véi nhau hay khéng.
b) Tinh d6 dai cla vecto a.
Loi giai
a) Ta cé: a-b=1-(—4)+4-1+2-0=0. Do dé, hai vectd @ va b vudng géc vdi nhau.
b) D6 dai clia vecto 3 13 (av iV 12+ 42+22=21.

Cau 2: Cho hinh chép S.ABCD c6 day ABCD la hinh ch{r nhat va SA vudng goc vdéi
mat phang (ABCD). Gia sir SA=2,AB=3, AD=4. Xét hé toa dd Oxyz vGi O trung A va
Cac tia Ox,0y,0z lan lugt trung véi cac tia AB,AD,AS(H .2.48).

a) Xac dinh toa d6 cua cac diém S,A,B,C,D.

b) Tinh BD va sC. c) Tinh (BD,SC).
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Hinh 2.48

Loi giai
a) Vi A trung goc toa do nén A(0;0;0). Vi B thudc tia Ox va AB=3 nén B(3;0;0). Vi
D thudc tia Oy va AD=4 nén D(0;4;0). Vi S thudc tia Oz va AS=2 nén S(0;0;2). Vi

hinh chiéu cta C Ién cac truc Ox,0y,0z lan lugt la B,D,A nén C(3;4;0).

b) Ta c6 BD=(0-3;4-0;0-0)=(—3;4;0), Suy ra BD={BDViv(—3 ) +4+0*=5.

*+ Ta €6 SC=(3-0;4-0;0-2)=(3;4;-2), SUy ra SC=(,5C Vv iV3*+4’+(—2)'=4/29.

, cos (BD,SC )= BD-5C
c) Taco (;Ef)v-vs_(’:vz,—(_3)'3+4'4+0'(_2)— 7_,.suyra
5v29 5v29

(BD,SC)~74,9".

Cau 3: Cho ba vecto 4=(3;0;1),b=(1;-1;-2),6=(2;1;-1).
a) Tinh a-b,b-¢. b) Tinh ¢av,vbv,cos (a,b).
c) Cho d=(1;7;-3). Chirng minh 4 L a.

Loi giai

a) Ta cé: G-b=3-1+0+(—1)+1-(-2)=1;

o b e=1-24(—1)-14(-2)-(-1)=3.

b) Ta €6: 4aviy3240%+ 12 =110 VbV i1+ (=1 P+(—2 P =16.
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V- 4
- a-b
cos (a,b)=
ol )i,a\/-va&: 1 :Jﬁé
V10-V6 30

c)Tacbéd-g=1-3+7-0+(—3)-1=0, suy ra d L a.

‘Dang 0: Ung dung thuc té

tCac vi du minh hoa

Céu 1: Trong khong gian véi mot hé tryc toa d6 cho trude (don vi do 1dy theo kilémét), ra da phat hién
mot chiée may bay di chuyén véi van tde va hudng khong d6i tir diém A(800;500;7) dén diém
B(940;550;8) trong 10 phit. Néu may bay tiép tuc giit nguyén vén toc va hudng bay thi toa do cta
may bay sau 5 phut tiép theo 1a gi?

i o T— H

e e s —— ey

Hinh 2.49
Loi gidi

* Goi C(x;y;z)1avi tri cia may bay sau 5 phut tiép theo. Vi huéng ctia may bay khong d6i nén AB

va BC cung hudng.

+ Do van toc clia may bay khong ddi va thoi gian bay tir A dén B gap doi thoi gian bay tir B dén C nén
AB=2BC.

¢ Do 6 BC=1AB=| 2402800 .550-500 . 8=7_(74.55.0,5),
2 2 2 2
x—940=70
+ Mit khac, BC=(x—940; y—550;z—8) nén { y —550=25
z—8=0,5.
x=1010
* Turdo | y=575 vavivay C(1010;575;8,5).
z=8,5
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* Vay toa d6 ctia may bay sau 5 phut tiép theo 1a (1010;575;8,5).

Céu 2: Hai chiéc kHinh khi ciu bay 1én tir ciing mot dia diém. Chiéc thir nhat ndm cach diém xudt phat
2 km vé phia nam va 1 km vé phia dong, dong thoi cach mat dat 0,5 km. Chiéc tha hai ndm cach

diém xuat phat 1 km vé phia bac va 1,5 km vé phia tay, dong thoi cach mat dat 0,8 km.

Chon hé truc toa do Oxyz véi géc O dit tai diém xuét phat cua hai kHinh khi cau, mat phéng (Oxy)
tring voi mat dat voi truc Ox hudng vé phia nam, truc Oy hudng vé phia dong va truc Oz hudng thang

dtng 1én troi (H.2.50), don vi do 1y theo kilomét.
a) Tim toa d6 cia mdi chiéc kHinh khi cau dbi véi hé toa do da chon.

b) Xéc dinh khoang céach giita hai kHinh khi cau (Iam tron két qua dén chit s6 thap phan tht hai).

(H.2.50)
Loi giai
a) Chiéc kHinh khi cau thtr nhét va tht hai c6 toa d6 1an luot 1a (2;1;0,5) va(—1;-1,5;0,8).

b) Khoang cach giita hai chiéc kHinh khi cau 1a

V(=1=27+(=1,5-1)*+(0,8—0,5)*=15,34~3,92( km).

Céu 3: Trong Vi du 2, khinh khi cau thir nhat hay thir hai & xa diém xudt phat hon? Giai thich vi sao.

Loi giai

* Theo Vi du 2 ta ¢, khinh khi cAu thir nhit c6 toa do 1a A(2;1;0,5),
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+ khinh khi ciu thi hai c6 toa d6 1a B(—1;-1,5;0,8).

* Taco: OA=V2°+1°+0,5°= k ,OB=y(—1)*+(—1,5) +0,82:—Vi’39 km.

* Vi gbc O dit tai diém xudt phat va OA>OB nén khinh khi cau thir hai gan diém xuat phat hon.

©. Dang todn ren luyén

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

Cau 1: Trong khong gian véi hé toa do Oxyz , cho hai diém AG:-2:3) va B(-1 2;5). Tim toa d6 trung
diém I cua doan thang 4B .
o 1G22 g 1(1:0:4) c. 1(0:8) p. [@-2-1)
Loi giai

Chon B

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

Toa do trung diém / cta doan 4B véi duoc tinh boi

N _ X X _

' 2
1y, =222 205 10;0,4)

_ _::.‘i":|.J= _

g =—5—=

Cau 2: Trong khong gian Oxyz , cho hai diém A -1 va B(23 2). Vécto 4B c6 toa do 1a
A (1;2;3). B. (- - 2;3)‘ C. (3;5;1)‘ D. (3;4;1).
Loi giai
Chon A
uuu _ -
Tu oo 4B =(1:2:3)
uuu
A S - Oxuz Ao =3(i+4))- 2k +55 o
Cau 3: Trong khong gian vo1 hé truc toa do YZ  cho véc-to . Toa do cua diem
4 1a
. . o2 . R LS.
A (3:17; 2). B.( 3; l?.-)‘ C. &R 2,5). D. (3:5; 2)‘
Loi giai
Chon B
uuu
A0 =3(i+4)- 2k +5/ =3i+12/- 2k +5/=3i +17 - 2k

Ta co:

S g 1T Y VI T-T | " 9 & Sé DT ................
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04 =-3i-17j+2k . AG3-17:2)

Suy ra
Ciu 4: Trong khong gian @7 | hinh chiéu vuéng goc cta diém M(1:2-2) trén truc O7 1a diém
4 (00 1) g EG12:0) c. Flo:0:-2) p, G(0:0:2)
Loi giai
Chon C

. . / -1:2:2 2 . 0:-
Hinh chiéu vudng goc cua diém M 12 2) trén truc 07 1a diém F(0:0:-2)

Cau 5: Trong khong gian véi h¢ truc toa do Oxyz cho diém A(l;2;4), 8(3;4;2). Tim toa do diém
M, viét B 13 trung diém cua 4M.
-1-0- ] o P PO | .. - A-
A M ( 1,0.6). B M (2:2; _). C. M(2,3,3). D. M(S,é,O)'
Loi giai
Chon D
B 13 trung diém ctia 4M nén ta c6:
( i _.TA- +.T_”
.‘IIE _f
a-.ll +l_-1I i i i
) -]'.3' :% .T_” :E'TB = 'T_.-f .T_” :2.3‘ I .T_” :5
:_.-f +.:” — _].'_” :2_].'3 = __1'_'_1- — __1'_” :2.4‘ 2 = _].'_” =0
=2 Iy TeIpT Iy zy =2.2- 4 zy =0
Vay M (5:6:0)
Cau 6: Trong khong gian Oxyz , diém nao sau day thudc truc Oz 9
A M (0;0:-2)' B. M(l;2;0). C. M(I;O;2). D. M(I;O;O).
Loi giai
Chon A
. M(0:0:-2 -
bidm M (%:0:-2)e0z
Cau 7: Trong khong gian Oxyz , cho AGL0:1) va B(-1,2) toa d6 véc to 4B 1a
A @-LD B. (0;- ;- 1). c Cui-1) p, (0:-1:3)
Loi giai
Chon A
AB(2;-1;1).

Toa @0 véc to

, .9 L= 2 .
Cau 8: Trong khong gian Oxyz, cho hai diém A4(1:2;0), B(- 1,0 2). Tim toa do trung diém M cua

doan thing AB.

A M(-1:- 1:- 1) B. M(0:1:- 1). C. M(0:2:- 2). D. M(-2:- 2.-2).

- Gido Viéni.....ccoeeeennn 10 (T3 > ) PR
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Loi giai
Chon B
M (0:1;- 1).

Theo cong thirc toa d6 trung diém cua doan thang, ta co

, Y - 10 e
Cau 9: Trcarulég khéurullg gian Oxyz, cho cac di€m A(1:2:0), 8 10:1),€(0:2; I). Tinh d¢ dai cia vecto

AB-2AC

A N2 B. 21, c. V13, D. 13,
Loi giai

Chon C

, AB =(-2:-2:1). AC =(- 1:0:- 1), 4B - 24C =(0:-2:3).
Ta co
Wl i) 3
[N NN uuu AE‘._.AC: -+'._.-+'-:
Khi d6 d6 dai cta vecto 4B - 24C 13 ‘ |

. ] .%o e
Cau 10: Trong khong gian véi h¢ truc toa do Oxyz , cho ba diem A= 11),B(32-2),c( 3""5]. Tim
9 3 27
, "l»if(,t" }.,,) L L UL ) A :_.+_._ - .
toa do diém " 7 théa man MA- 24B =4CM Khidotbng * Y ° bing
A. 0. B. " 15, c. 16, D. - 13,
Loi giai
Chon D
o [1-x-22=4(x+3) x=-3
oo | 100 3
MA-2AB =4CM = |-1- y-23=4(y-1) & |y=- <
1-z-2.(-3)=4(z-5) 27
Ta co -
-
s=2 433 25
Khi do -3 -3 27
Céu 11: Trong khéng gian 97 diém dbi xtmg ctia A4(:2:3) qua mit phang 0y Z)lé diém nao dudi day
A, o(- 1;2;3). B. N(l;-2;3). C. P(1;2;-3). D. M (1:-2;-3)_
Loi giai
Chon A
Néu Hla hinh chiéu cia AGED1en @Dy HO2D 600 41s diém déi ximg cua
A(:2;3) qua mit phiang (OyZ)thi H(, 2;3)151 trung diém cta 44'. Do d6, ta c6
(x, =2x, - x, (x, =2.0-1 (x, =1
v =2vg e v, = v, =22- 2 (=2 = A 152:3) =0(- 1:2:3).
z, =2z, - z, z, =23-3 z,. =3

M(4:-5:3)

Cau 12: Trong khong gian Oxyz , diém d6i xtng véi diém qua truc 0z ¢4 toa d6 1a

- Gido Viéni.....ccoeeeennn 11 (T3 > ) PR
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4 (4-5:-3) (-4:5:3) c (4:5:-3) p, (0:0:3).

Chon B

4 2 H(0:0:3
Hinh chiéu vudng goc ctia diém M lén truc 07 1a 0:0:3)

Goi M 13 diém déi xtmg ctia diém M qua truc O khi d6 H 1a trung diém cua MM’

M'(-4;5:3)
Suy ra .
Oxyz OM =i- 3j+4k

Cau 13: Trong khong gian cho vecto . Goi M 13 hinh chiéu vudng goc cua M tré

n mit phiang (Oxy ). Khi d6 toa do cua diém M "trong hé toa do Oxyz 3
4 (L-3:4) g, (Li%-3) c. (0:0:4) p, {:-3:0)

Loi giai
Chon D

S| NN}

Tacg OM =i 3j+4k= M (1;- 3.:4)‘

M 13 hinh chiéu vudng goc cua M trén mit phing (Oxy)= a(1:-3:0)

. ez A(-1:2:5) B(3:-6:3 . n L
Cau 14: Trong khong gian 0072, ¢ho hai didm L2 ), (-6 ). Hinh chiéu vudng goc cia trung

diém I cua doan 4B trén mit phing (Oy2) 1a diém nao dudi day?
- Aarl221- ] o e -
A P(B,0,0)' g N (3; 1,5)‘ c. M (0; _.4). D. Q(0,0,S).
Loi giai
Chon C

Toa d6 trung diém ! ctia doan 45 . I(-2:4)

, R ! I I
Toa d6 hinh chiéu ctua / mit phang (0y2) : M (o; "4).

4 : A .
Céu 15: Trong khong gian @7 | hinh chiéu vudng goc ciia diém M (1;2;-3) 1én mit phing () co toa
do la
o CL2-3) g, (0:2:-3) c. (t0:0) p, (- 2:3)
Loi giai
Chon B
M(1;2;-3) (Oyz) (0:2:-3)

Hinh chi€u vuong goc cua diém 1én mat phang co toa do la

Oxyz G(-3;1:4) i

Cau 16: Trong khong gian véi hé toa do > cho tam gidc 4BC ¢6 trong tAm

A(;0:-1), B(2;3:5)
c(-6:2:0)

.Toa dd diém C 1a

A B c(4;,2:-1) c. C(-12:0:8) D. C@B:-1:-5)
Loi giai

ChonC |  ex
) GIAO Vi€N:.icciiiiiiinnans 12 (T3 > ) PR
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Goi C(.r;y;z).
1+2+x
3
O0+3+y _
= 3 x =-12
4_—I+5+:¢ y =0
Do G(-3:1:4) la trong tAm tam giac 4BC nén | 3 = hay
C(-12:0:8)

Cau 17: Trong khong gian Oxyz , cho hai diém A(.l;2;3), B(-2:-4:9) pigm M thudc doan thang
AB sao cho MA =2MB.pg dai doan thing OM 1a:

A.S. B. 3. c. 17, p. V54
Loi giai

Chon D

Diém M thudc doan thang AB va MA =2MB

Nén MA =-2MB

1 -x, =- 2(_1'5 - .‘l.',__r) (1- x, =- 2(-2- .1',__,) '3_1.” —-3 '_T” =-1
SV, Yy = 2(‘1'3 - Yur )= {2- Y =" 2(-4- ,1'._,) o {3y, =-6= 4y, =-2
Z = Ey :_2(—_5_—_[;) .3_:I"r :_2(9_:1__.') .3:-” :EI _Z..If :‘?

= M(-I;-E;?).

oM :J(- 1Y +(-2) +7° =36

Do dai doan thang

Cau 18: Trong khong gian OxYz hinh chiéu vudng goc cua diém M(;-6:2) 1én mit phing (Oxz) cod
toa do la
AL (0;- 6;0)' B. (5;0;2). C. (5;- 6;0). D. (0:- 6;2).
Loi gidi
Chon B

Mit phang (Oxz) ¢6 phuong trinh ¥ =0

MG:-6:2) 1én mit phing (Oxz) co6 toa do 12‘1(5; 0;2).

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

Vay hinh chiéu vudng goéc cua di€m

Cau 19: Trong khong gian vdi hé truc toa do Oxyz , cho hai diém .Tim diém

M € (Oxy) sao cho ba diém 4-5-M thing hang

A. M(l;l;O), B. M(B:-ET)_ C. M(-S;S;O). p, M{250)
Loi giai

Chon D

— i cT - To IAV/ T=1 o A 13




’% TRUONG THPT wevrrrrsrssssssssnnas (V) CHUYEN PE DAY THEM 2025

Me (G."Lj')Z" M (x; Vi 0)
Ta co:

4B =(13- 11); AM =(x- 1,y +2:-3)

uuu uuuy

;4,B,M théng héng = AB. AM Cl‘lng phIIOTIg
o . T [y =-2
= L:L :_3:; ! = M’(—E;I;D)

1 -1 1 |p=l

M(3;1:4) . N(0:2:-1)
va

Céu 20: Trong khong gian 7 | cho hai diém . Toa @06 trong tAm cua tam giac

OMN 13

AL (- 3;1;-5). B. (-1;- 1;- 1). C. (3;3;3). D. (1;1;1).
Loi giai

Chon D

, . M(:1:4) N(0;:2;-1)  0(0;0,0)
Ta c6 toa 3o , va

X, X, +X
X, =— =1
3
_]'I'.l' +.]'I'\.' +.-]'I|i
Yy =— =]
3
_ _u +z, +z, .
]
Trong tam G ciia tam giac OMN ¢4 toa do thoa ! 3
G(L:1:1)
Suy ra

) ) o AlL;2:4) B(2:4:-1) .
Cau 21: Trong khong gian véi hé truc toa do Oxyz cho diem ( ), ( ) Tim toa d¢ trong
tam G cia tam giac OAB,

. G(6;3; 3). B. G(2;1;1). C. G(2;1;1). D. G(1; 2;1)‘

A
Loi giai
Chon D
X, _Xy ¥ Xpt X,
3
_ Vit Vet
1 Vs _% X -1
_L gtz < Yo =2
: : G z, =1
Goi G1a trong tam cua tam giac theo cong thirc ta co ' 3 G .
G121
Vay ( )

o .0;2) B(-2:1:3 .2;
Cau 22: Trong khong gian véi hé toa do Oxyz, cho bon diém AlLo 2), (-21; ), c(3:2;4)

D(6:9:- 5)

2

. Hay tim toa d¢ trong tam cua tir di¢n ABCD 9
CEY g (2-31D c. 231 (231
S g 1T Y VI T-T | " 14 (EE Y X > ) I




] CHUYEN DE DAY THEM 2025

& TRUONG THPT wovvrserssssnssssnns
A
Loi gidi
Chon C
G R
Goi (oy;2) 1a toa d0 trong tAm cua tir dién ABCD ¢, ¢o:
f _ Xy P Xt XX, f _1-2+3+6
4 X_T
Vo + Ve v V- +V 0+1+2+9
ly=24 B4L Dﬁ'y:T =2
z:z.q tZ,+I +Z, 2:2+3+4_ 5 < 1y=3
4 4 z=1

\ (=2 1 - 9.
Cau 23: Trong khong gian voéi hé toa do Oxyz,chobadiém A(10;-2), 821 1), C(1; 2’2).Timtoa

do trong tdm G clatam giac ABC

4 1] 1 1]
crn R ekl ekl
A, L . B.'333-. C. '3 3 3 D. .333_.
Loi giai
Chgn C
G.I+2+I;D+I_2;_2_I+2.:G‘.i-l,-l_‘
Ta cé: 3 3 3 (3737 3]

Cau 24: Trong khong gian vi hé toa do Oxyz , cho cac diém A 0;3), 3(2;3; -4), e 3;];2). Tim toa

d6 diém D sao cho tt gisgc 4BCD 13 hinh binh hanh.
A D(-2;4;-5)' B D(4;2;9). c. D(6:2:-3) D. D(-4;-2;9)‘
Loi giai
Chon D, .
Ta o BA=C |.:-3.:?)’g0i D(x;y;z)’ cD=(x+3y-Lz-2)
x+3=-1 [x=-4
e {y-l=-3e y=-2
Py z=2=T7 z=9 = D(-4-2:9)

ABCD 13 hinh binh hanh khi B4 =CD
¢ ABC pigy A= 4) B(5:-3:3) CCL-110) o

Céu 25: Trong khong gian %7 | cho tam gia

toa do trong tam G cuatam giac ABC
1 P _ 1. Yoo 1= =7 =1-
4 0Qi1-3) B.G(Z, 1,3). c G(Z-1-3) p GG2-1:3)
Loi giai
Chon B
5 SO PTervrrerrrsaenns

— R C1 - To JAV/ <Y o HAe 15
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X, hxgtx.
T == =Z
)
3
SN I L i E
c::. _lll :-' .1 J'?:j -'l. —- I c::.
_ ::.- +:H +:r _3
o 3 6(2;- 1;3)

G 1a trong tam tam giac ABC

CAu 26: Trong khong gian vé4i hé truc toa do Oz oho ba didm A3, 4); B(1:0;- 2)Vé &0, 1). Toa

do trong tdm G ciatam giac ABC 13

4 0Gi0:2) . G211 c. GL3) p. GGo-1)
Loi giai
Chon B
. :I+I+4:3
L 3
I+04+0
o .-.I'Il.i ) :I
' 3
4= 241 i
Taes O ai¥aiza) g |7° 3

Cau 27: Cho tam giac ABC, biét AQ- 2;4), B(0; 2;5), C(5;6;3). Toa dg trong tam G cuatam giac

ABC 13
A 6(6;3;3)_ B. G(4;2;2). c. G(3;3;6). D. G(2;2;4).
Loi giai
Chon D
MERLULER
i 3
N :—2+2+f:| _s
3
44543 _4
B T G(2;2;4)

G 1a trong tam cua tam giac ABC nenta co: | . Vay

Cau 28: Trong khong gian Oxyz , cho ba diém AG4L- 3); 8(2;-4;?); c G- 2;9). Toa do diém D dé

ABCD 13 hinh binh hanh 1a

A (2;3;-3)‘ B (-3;-3;3). c. (-6:5;- 12)_ D. (- 3;3;-3)_
Loi giai

Chon D

pé ABCD 13 hinh binh hanh thi 48 =DC

. AB =(6:-5:12) DC =(3- x,;-2- y,:9-z,)
Ma ; ! . L

— R C1 - To JAV/ <Y o HAe 16
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3- x, =0 x, ==3
-2-y,=-5= 1y, =3 = D(-33:-3)
I — —
Suy ra (9~ 7p =12 Zp =73
CAu 29: Cho hai diém M (L:- 2;3)Vé. N(3:0;- l). Tim toa d¢ trung diém I cua doan théng MN
A 1'(4;-2;2)‘ B. 1(2;- 1;2). C. 1(4;-2;1) D. 1Q2:-1:1)
Loi giai
Chon D
. s 13
/ I:B'f H‘}+D;3'}I o 1(2:-11)
Trung diém / cotoaddla ' = = < )

, ., CA1Z2:0:0),B(0:2:0),C(0:0: 2
Cau 30: Trong khong gian voi h¢ toa do Oxyz , cho bon diém ( ).B( ).c( ) va

2:2:-2 \ s s
D(‘_,2,,_)' Goi M.N lan luot 13 trung diém cua AB va CD. Toa do trung diém I cua

MN 1
;l’i.i.l]
A [3-12) g [(LL0) c 227 p, [ELD)
Loi giai
Chon D

X , M(1:1:0),N(1:1:2
Cach 1: Tacod M.N lan luot 13 trung diém cua 4B va CD nén ( ).N( ), tr do

MN , [(ELD)

suy ra trung diém cua

e . I(L1L1
Cach 2: Tu gia thiét suy ra Iia trong tadm tr dién.Vay ( )

. ST N(-1:1: m=-1:2
Cau 31: Trong khong gian voi hé toa do Oxyz cho ba diém"er (2:3-1) , VG L) va PQm-1: ) Tim
m & tam giac MNP vuong tai V .

A.m=-6 B. m =0, Cc.m=-4, D. m =2,
Loi giai
Chon B
MN (-3;-2:2); NP (2im - 2:1)
N <= J‘l:lf-l":-:':;' =0 -6-2(m-2)+2=0m-2=-2< m=0

Tam giac MNP vuong tai

Cau 32: Cho tam giac U/UIEC cc')uf(l;l;l), B(-1:2:3) va C(3;2;1). Goi M 1a diém thudc dudng thiang
BC sa0 cho BM =2BC pé BMDA 14 hinh binh hanh thi toa d6 D 1a

. D(5:1;1) . D(5:1;-1) C. D(5;-1;-1)

Loi giai

. D(-5:1;-1)

A B D

Chon B
56"2(4;0;—2). Goi D(x;y;z|suyra A_fJZ(x—l;y—l;z—l].

-’ GIA0 VieN:...ccciiinins 17 (T3 > ) PR
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BMDA 14 hinh binh hanh khi va chi khi AD=BM - D(5;1;—1]

Cau 33: Trong khong gian voi hé truc toa do OxYZ ¢ho tam giagc 4BC ¢ G 2:‘4), 5(3;0:-2)

C(1535?)' Goi D chan duong phan giac trong ha tir 4. Tinh OD

V207 V205 201 V203

A 3 B. 3 . c. 3 . D. 3
Loi gidi

Chon B

AB =214 y3 AC =14 4o g6 AB =2AC gyyra DB =2DC

uuu "’UIJLI D 51214}
Do D 1a chan duong phén giac trong va DB =2DC pep DB =- “DC, suy ra 3 /
205
oD =
Vay 3

Cau 34: Trong khong gian voi hé toa d0 @7 cho hinh binh hanh ABCE

4G:1:2),5(150:0,€(233,0) 1o s ginn E 13

- s e o1
A.£(4,4,1). B.E(D,_, 1). c. E(1:3:-1). D. E(1;1;2).
Loi giai

Chon A
CAn nhé: Néu ABCD 13 hinh binh hanh thi 48 =DC hogc AD =BC
Ap dl'lng: Lo Ly
. E(x;y;z) AB=(-2:-1;-1) . EC=(2- x;3- y;-z2)
Goi .Taco va .
2-x=-2 [x=4

md od
AB=EC = {3-y=-1l={y=4
Vi 4BCE 13 hinh binh hanh nén Fr=l lzEl gy BG4,

Cau 35: Trong khong gian v&i hé toa do OxXVZ  ¢ho tam gigec 4BC ¢4 A (1;-2;3), B(-1:0:2

G- 3;2)12‘:1 trong tam cua tam giac ABC  Tim toa do diém C.

4 CG-7:D) g C-4-1) c C:-1:-3) p. CG:2:1)
Loi giai

Chon A

G(1;-3;2)

14 trong tim ctia tam giac 4BC nén ta co:

x. =3x,- (x,+x,)=3.1-(1-1) =3
Ye =3¥ - (¥, +y5) =3.(-3)- (-2+0) =-7

z. =3z;-(z,+z,)=3.2-(3+2) =1

-’ GIA0 VieN:...ccciiinins 18 (T3 > ) PR
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Nén C(B;-?;l).

Oxyz c A:2:-1) B(2:-1:3)

Cau 36: Trong khong gian véi hé toa do , cho tam giac 4BC ¢o

C(-4;T;5).T(_)ad(} chan dudng phan giac trong goc B clia tam gidc 48C 1a
[% 2;1} (-2;11;1) %13_1% [%13_11}
A. / B. . C.' . D. /
Loi gidi
Chon D
B
A% IS - C
Ta cg BA=+20.BC =226
DA _BA 1 im0
. D(x;y:z) . _ i DA =- ;DC{*}
Goi "2 71 theo tinh chat phan giac taco DC  BC 2 Suyra Z
b (1. . L L NN (. o e
Ta o6 PA (1- x;2- y:- 1 _}Vémf: (- 4- x:7- y:5- z2)
1 2
I' X=- E{‘ 4' .T} X =- 5
1 11 211 @
(5)p {2 y=- (7- y) P [y=—t P D?—;—;I:
2 3 3 3 @
1 z=1
e s
=(1:2:- 2
Cau 37: Trong khong gian Oz, cho vecto ¢ (1:2:- 2) Tinh d¢ dai vecto 4-
all=22, .= ¢ 1= p. 1=,
Loi gidi
Chon C
, |a|: 1 +27 4+ (-2) =3
Ta co:

CAu 38: Trong khong gian O0%)7Z ¢ho didm 4C%3:12) pg dai doan thang O4 bang
A 13 B. 11. c.17. D. 6.
Loi gidi
Chon A
OA =\J(-4) +3* +12° =13

- Gido Viéni.....ccoeeeennn 19 (T3 > ) PR
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) () j
Cau 39: Trong khong gian véi hé toa do Oxyz , cho hai diém A(I’O’l) 3(4 2) . B9 dai doan
thang 4B bang
A2, B. 4. c. V22, D. 22
Loi giai
Chon C
T c6: 4B =(3:2

= AB —‘AB| ,f} +28+(-3) _n

Vay do dai doan thang 48 bang V22,

Céu 40: Trong khong gian @Y7 | cho hai diém 4006, 0), B(0:0 8). Do dai doan thang 4B
bang
A. 100, B. 10, C. 48, D. 6.
Loi giai
Chon B
48 =\J(0- 0) +(0- 6) + (8- 0)" =100 =10
Cau 41: Trong khong gian Oxyz , cho hai diém A2:3:4) va B(30; l). Do dai vecto jlug la
A. \/E B. 19. C. */E D. 13.
Loi giai
Chon A

48| =G 272Gy - 5. ) +(,- 2,0 =0

b0 dai vecto

CAu 42: Trong khong gian OxYZ ho hai vecto /, ¥ 13n luot 1a céc vecto don vi trén cac truc &Y, Oz .

Tich v6 hudng Jk bang
A0, B. 1. C. 3. D. 2.

Chon A

Ta co: J =(0:1:0), k =(0:0:1)

Suy ra JE=00+1.0+0.1=0

| 1 1
=(- 3-1:2 —] - s
Cau 43: Trong khong gian Oxyz , cho a=(-312) va b=(0, 4'5}. Gié tri cua @b bang

A. 10 B. - 14, c. 6. D.3.
Loi giai
Chon C

== = 2 =
Ta co: @0 (- 3).o+1.(- 4)+2.5 6

S g 1T Y VI T-T | " 20 (EE Y X > ) I
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u. :(— J3: D-f') v =(0:1:1)

Oxyz

Cau 44: Trong khong gian , cho hai vecto , T 7, khido
A, Uy =1- q@ B. UV =3- \ﬁ c.uv =0 D. uv =l
Loi gidi
Chon D
RTAY :(— ﬁ).D+D.I+I.I =1
Ta co:

Cau 45: Trong khong gian Oxz g01j la goc gitra hai vecto a va b , VOi a va b khac 0 khi d6

oy bang
ab ol ab_ e
Nl b, ab . lal+lel . Ikl
Loi giai
Chon A

C6ng thlﬁ:c tinh g(’)c giita hai vecto @ va P, véi @ va b khac O:

it

Cau 46: Trong khong gian voi hé toa do Oxyz , cho ba vecto
Trong cdc ménh dé sau, mé€nh dé nao sai?

cos{a b]l

a=(-110) b=(110) c=(1;11

A. H :ﬁ. B.alb, C. M :\B. p.blc,
Loi giai

Chon D

Ta co

by BT =25 e

9 ab=-11+11+00=0 2 4 p = B diing.

5 c=(1;11) = |d =3

)

= C dung.
be=11+11+01=2

#0 - D sai.

Cau 47: Trong khong gian v6i hé toa do , cho cac diém 4G, _4;0), B(- 1;1;3), C(3’1’0). Tim toa

d6 diém D trén truc hoanh sao cho 40 =BC

Oxyz

A D(-2:1;0) D(-4:0:0) B D(0:0;0) D(-6:0:0)

C D(6:0;0) D(12;0;0) D D(0:0;0) D(6:0:0)
Loi giai

Chon D

S g 1T Y VI T-T | " 21 (EE Y X > ) I
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AD =BC = [(x- 3 F+16 =5
OiD(.‘r.jD.jU)EG.T. =l-3) -

X =

G
. AlZ21 ,
CAu 48: Trong khong gian véi hé truc toa do Oxyz , cho diém (2:2 ) Tinh d6 dai doan thang OA
A OA =3 p. OA =9 c. OA =5 p. OA =5
Loi giai
Chon A
OA =2 +2°+1 =3
Cau 49: Trong khong gian Oxyz , cho hai vecto ¥ =(2:- ]:]), v=(-34-3) g6 do cia gbc gitra hai

vecto ¥ va V bang:

A. 1507 B. 120" C. 60 D. 30",
Loi giai

Chon A

—_—

cns(u;r) =

2.(-3)+(- D4+1.(-5) -3
oGy s JG3Y sa e Cs) 2

Ta co:

£ e . . (am') =150".
S6 do cua goc gitra hai vecto ¥ va vV bang:

a=(m3:4):b =(4:m:-7)

Chu 50: Trong khong gian véi hé toa d6 @7 cho hai vécto . Vi gia tri nao
cia ™ thi ¢ vudng goc vaGi by
AL B. 3. C. 4. D.2.
Loi gidi

Chon C

Ta c6: 4 vudng goc voi b yni ab =0 4m+3m-28 =0 m =4 Chon dap an C
‘Dang ®: Cau trac nghiém duang, sai

Cau 1: Cac ménh d¢ sau ding hay sai?

a) Trong khong gian @7 | cho hai véc to ¥ =IN3 +k V=] V3 +k . Khi d6 tich vo huéng
ctia UV bang 2

Oxyz Oy

b) Trong khong gian , cho hai vecto 7, k 1dn luot 1a cac vecto don vi trén cac truc

Oz Tich v hudng Jk bang 3

-’ GIA0 VieN:...ccciiinins 27 (T3 > ) PR
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Oxyz AQ:- 1*'3)va‘8('2‘]" 1)

c¢) Trong khong gian , cho hai diém . Do dai doan thang
AB biang J17

—(7-_ 2 =-14-2
d) Trong khong gian véi hé toa do Oxyz , cho hai vecto a=(:-31 va b=(-14; “). Gia

tri ctia biéu thirc 40 bing " 16

Loi giai

a)S b) S )b d)b

a) Taco g :(ﬁlﬂll) va ' :(Dh‘ﬁ:l)_ Suy ra 4V =3.0+03 +1.1= -

b) Ta co: J :(0:1:‘0); k :(0;0;1)_ Suy ra Jhk =0.0+1.0+0.1 :U'

o) vi 4B =\0+4+4 =17

n ab=2.-D+(-3)4+1.(-2)=- lo

Oxyz a =(- 12120}, b :(1;1;0)’ c 2(1;1;1). Cac

Cau 2: Trong khong gian véi h¢ toa do , cho ba vecto

ménh dé sau dung hay sai?

o 152
b) aLlb

M=

d blc
Loi giai
a)b b) b )b d)S
g ¢ SCEEO= el =2 4 ) iy

-’ GIA0 VieN:...ccciiinins 23 (T3 > ) PR
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e =D = || =3

c)

= ¢) ding.

Cau 3: Cac ménh dé sau dung hay sai?

— '}' Fal I '} = s
OXVZ  ¢ho hai vecto (2:4:- 2) va b=(l; “‘3). Tich v huéng

a) Trong khong gian
ctia hai vecto ¢ va b bang - 22

Oxyz u =(3;0;1) v=(2:1:0)

b) Trong khong gian toa do , cho vecto . Tich v6 huéng Y
bang 6
uy (1= 4) 1, 01:1)
c) Trong khong gian Oxyz , cho hai vecto S , . Goc gitra hai vecto da cho
bang 60
—(1-1- —(-".. =(- 1.2
d) Trong khong gian Oxyz , cho céc vecto a (1’3’3), b =(-2:2:1) va ¢ ( 1*“‘3). Tich
C.(a - b) .
vO hudong bang 5
Loi giai
a)S b) D ¢S db

a) Ta Cé: a'b :2.|+4-('2)' 23 — 12

b) Ta co: Y =32+0.1+1.0 =¢

¢) Su dung cong thirc tich v6 hudng cua hai vecto, ta co

o A T I N
CDS(HI;H:):#“_i:ﬂ:|:Jﬁ.\E :_E = (u,.je.':)ZIEU

=)
b,

-h=l1-(-2)13- 13- e h =217
) T bii fodin fa 6 ° b=(1- (-2):3- 2.3 |)haya ."J—(B._I._u).

Do dé e.(a-b)=(-1D3+2.14+32 :5-V€1y ea- b):s.

Oxy2 4, @ =(1-2:3) v b=(2-1-1)

Cau 4:. Trong khong gian v6i hé truc toa do . Cac ménh dé sau

ding hay sai?

-’ GIA0 VieN:...ccciiinins 24 (T3 > ) PR
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Y [a,b] —(-5,-7:-3)

b) Vecto @ khong cung phuong voi vecto b

¢) Vecto 4 khong vudng goc vbi vecto b,
H =14
d)

Loi giai

a) S b) S S d)b

Y Taco [a,b] —(57:3)

1 LT 2 . 3
b) Do 2 -1 -1 penvecto @ khong cung phuong véi vecto b nén b) sai.

. ab=12+(-2)(-1)+3(- 1)

nén a) sai.

c) D =1 nén vecto @ khong vudng goc vai vecto bnén C) sai.

d) Taco H :J(ﬂ_ +(-2) 43 :\/1_4 .nén d) ding

=(-110) b=(110) c=(1;11
Cau 5: Trong khong gian vdi hé toa do Oxyz,chobavecto a=( LI’O}, (&1 ), c=(11; ).Céc

ménh dé sau dung hay sai?

-
b) alb

=

dyblc

Loi giai

a) b b) D ¢)b d)s

a=(-1,1,0)= |q =2
a)

= a) ding.
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b) ab=-11+11+00=0 5 51 p b) diing.

c=(1;1,1) = |d =3

c) = ¢) dung.

d) b.c=11+11+01=2=0 _ d) sai.

Céu 6: Cac ménh dé sau ding hay sai?

Oxyz a =2i-3j+4k A@0:-2) . B(2:-11)

a) Trong khong gian , cho . Tich v6 hudng

uuu

a.4B ping 17

=t]:--2 =(=-21-?2 a+b .b 5
b) Cho hai vec to 1 '*3),’5 (-2:1.2) Khidétichvéhu:c’mg( ) bang 10

Oxyz . ) .M =(— J?_a 0 I)lé 60°

c) Trong khong gian , g6c gitra hai vecto ! va

AL -1;2 | B(2 1, 1)
va

d) Trong khong gian Oxyz , cho hai diém . Do dai doan AB

b2°1ng\/6
Loi giai
) b) S S d)p
2 Taco =(2:-3:4)
AR =(1:- 1:3)
Viy aAB=21+(-3).(-1)+43 =17
by Ta oo 4 +6=C 1i- 1:5)= (a+5)b=-1.-2)+(-1).1+2.5 =11
a Cco .
c) Taco i =(1:0;0)
1.(- )+DD+UI
J-H = \/—
. . =3
cos(i, u) J +U' +H° , = (:’.,u):IEEI"

ay:

Asz\?fq :J(z- D+ (D) +(1- 2 =6

d) Ta co:

S g 1T Y VI T-T | " 26 (EE Y X > ) I
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Céu 7: Cac ménh dé sau dung hay sai?

Oxyz u :(-‘C;Z;l)vé v =(1:- 1:2x)

a) Trong khong gian véi hé toa do , cho vecto . Tich vo

hudng cta ¥ va Vbang 3x-2

A(-2,7;3) . B(41;5)
va

b) Trong khong gian vdi hé toa do Oxyz , cho hai diém . do dai cua

doan ABbang ZJE

. A2 . 5 5
c¢) Trong khong gian v6i hé truc toa do Oxyz , cho diém ( ) D¢ dai doan thang OA b3
ng 3

—(_.71" —(1--1
d) Trong khong gian @7 cho cac vecto ( "]"), b=(1 ]'U). Tich vo huéng
a-b)b .
(a- ) bang 12
Loi gii
a)b b) D c)b d)S

2y oy =] +2(-1D+12x =35 o

LI

b) Ta co: AB=(6-6,2) ‘45:'436’“36’“4:2@.
c) OA =2 +2°+T =3

-b=(-3:2:2)= (a- b)b=-5
d)Tac()ﬂ o (ﬂ ) .

Cau 8: Cac ménh dé sau dung hay sai?

It 2:1;-
a) Trong khong gian vé&i hé truc toa do OxYZ ¢ho hinh binh hanh 4BCD _ Biét AQ2;1;-3 ),

. ".2 .1
BO:-2:5) [, C(GL3) e b hinh binh hanh ABCD 1 /349

=(1;0:-2) b =(2- 1.3
Oxyz a=(:0:-2) [y b =(2-13) pyep g

b) Trong khong gian véi hé toa do , cho hai vecto

T D s . s 25T
hudng cua hai vecto ¢ va b 1a mot vecto co toa do la ( )

S Y c11-Y. SV T-V E— 27 S 1. 3 > ) [P
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Il
21 i (net. a,b
a(2,3,l)’ b( 2’1"2).Khi do [ ] co toa do

¢) Trong khong gian @7 | cho hai vecto

bing (2;0;1)
|
d) Trong khong gian 97 | toa d6 mot vecto # vudng goc véi ca hai vecto
a=(LL- 2),6=(10;3) |, (2- 3- 1)
Loi giai
a)b b) S ©)S d)S
L T Ul U

. AB =(-2:- 3:8) BC =(1;3;-2) [AE..BC] =(-18:4:-3)

a) Taco: , . Suy ra .

Ul Ll
5_.H_‘ AB BC ‘ (-18) +4% +(-3) -JB4
Dién tich hinh binh hanh 4BCD 3. ~* ] “I

bl =(-2:- - 1)
b) Ta co [ﬂ' l B
rry 3L 212 3
]:| : H:(s.:-a 8)
] 12112 -21-21
c) Taco -
I I
n"a : :
rr é vl
~ n=g,bg=13;- 5-1
d) Ta co: n=bp Chon Q_( )

Céu 9: Cac ménh dé sau ding hay sai?

[u’v] =0 o .,V cung phuong.

a)

£ ~ \ Y u,v ~ , ,. .. 2
b) Néu ¥, V khong cung phuong thi gia ctuia vecto [ ] vuong géc voi moi mdt phang song

song véi gia clia cac vecto U va V.
0 |[u._1']| :|u||1'|.|:05(u._1').
d) [H._]-'].H :[H._I'].l' :D'
Loi gidi
a) P b) D S d) D

S g 1T Y VI T-T | " 28 (EE Y X > ) I
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a) Chon dung

b) Chon ding

) Ta chiimg minh 1% ] (M sin@v)

Gia sir " Z(u,.ju:.juJ va v :(\-‘,L\-‘jli-‘_:).
|[u._1']| =|u||1'|.sin (e, v)

+) Néu mot trong hai vecto ¥ va " 1a vecto 0 thi ta co

+) Néu ca hai vecto ¥ va ¥ déu khéc vecto 0. Khi do ta c6

=le|v]. |

|[u._1']| :|u||1'|.5in (u.v) =|u||1'|.,[‘| - cos (u,v)

:J(Hzl'3 - 1'21.'3): + (v - v, )y + (uyy, - 1',1!2): =‘[u,v”

|[u._1']| :|u||1'|.5in (u,v)

Taco nén khang dinh c) sai.

d) Chon dung

Oxyz

10: Trong Kkhong gian véi hé truc toa dd cho ba vécto

=17 - —(23-1- —(1--5 2 \
a =(1;2- 12,5 =(;- 1,0),c =(1;- 5 “). Cac ménh dé sau dung hay sai?
a) 4 cung phuong voi b
b) 4 b c khong ddng phang.

c) 4 b c ddng phang.

d) ¢ vudng goc voi b

Loi giai

a)S b)S c)b dS
a) Chon sai
b) Chon sai
|a;b] = 1-3;-7) 20 -
c) Taco: .Haivécto , khdng cung phuong.

[ﬂ;hl.c':—I+I5—l4:[} b oo
.Bavécto 4,9 ,¢ dong phang.
S g 1T Y VI T-T | " 29 (EE Y X > ) I
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d) Chon sai
Céu 11: Cac ménh dé sau dung hay sai?

a) Trong khong gian véi hé toa do Oxyz , cho hai diém M (2:1:-2) , A (4;- 5;]). b6 dai doan

thang MN bang 7

Oxyz .u=(1;0:3) vV =(x;- 1;1).

b) Trong khong gian > cho vécto Néu UV =3 thi d6 dai cua

M béng V2 .

¢ Cho 1= ~1;1;0/ 7=(0;-1;0

, goc giita hai vécto U va V 1a 60°

d) Trong khoéng gian Oxyz’ cho cic vecto =(1:3:2) va b :(2;1:‘1). Tich vo6 hudng
al2a-b
( ) la 31
Loi giai
a)b b) D ¢S d)S

MN =\[(@-2) +(-5-1F +(1- (-2)) =35 =7

a) Taco

b) Ta co: UV =x+3

Ma u.v =3 suy ra x+3=3 e x=0

Vay v=(0:-1:1)= H :‘f“: +(-1) :u@'

|u|| | 2= (u v —|35

d) Ta co; 20 =(20:4): 2a- b =(0:5:3) = a(2a-b)=1.0435+23 =21

Céu 12: Cac ménh dé sau dung hay sai?

S g 1T Y VI T-T | " 30 (EE Y X > ) I
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&

CHUYEN DE DAY THEM 2025

a=(-2:-3:1)

Oxyz , cho cac vecto

a) Trong khong gian
1
vecto @ va b bang 247

u=(2:-1:5)

Oxyz | cho cac vecto

b) Trong khong gian

u.(u - v) béng 41

I
c) Trong khong gian Oxy Z cho cic vecto =(10;1)
I
al2a+b)
bang 6
=(1:- 2:
d) Trong khong gian Oxyz , cho hai vécto u =(1;- 2:1 )Vé

cho bang 120°

v =(1:- 3:-2)
va

va b =(1;0;1). Cosin goc gitra hai

. Tinh v6 hudng

1
va b =(1;2;1). Tinh vo6 hudng

r=(-2:1:
) (-1]']),g(’)cgiﬁahaivect0d5

Loi gidi
a)S b) S cob db
=2+0+
mw:ﬂﬁ 0+ !

a) Goi ¥ 1a goc gitra hai vecto @ va b , ta co:

b) Ta ¢ u-v=(01:2:7)

Suy ra wlu-v) =12+42.C1)+75 =35

. u,(u- r) =35
y .

(- v=(1;-4:7)

Phuong 4n nhiéu B: Ta ¢6 ' .Suy ra

Phuong 4n nhiéu C: Ta c6

w-v=(1;2:7)

Phuong 4n nhiéu D: Ta c6 .Suy ra

r
. 2a
c) Taco:

—-—

l:l:rs(u.j 1') =
d) Taco

31

|ﬂ|.|.":r| :J4+9+|..j| 7041 27

w(v-v) =124 (-4).(- D+ 75 —41
w-v=(-4:3) g o) 2124 CAE DS

wlv-v)=2.C105+127 _,

1 1
(2:0:2): g,_.§+,r, =(3:2:3)P g.[ﬁg-h’:r) =134+02+13=06
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Céu 13: Cac ménh dé sau dung hay sai?

a=0:0-1) . b=(:-10)
va

Oxyz "7, Tich vo6 hudng

a) Trong khong gian , cho cac vecto

2
N

a.(b + 2a) bing 7

a=(2:1:-2) | bz(ﬂé'ﬁéﬁ) z
va . Tat
+/26 +2

ca gia tri cia " d¢ hai vecto ¥ =2a+3mb vy v =ma-b vuong goc la 6

Oxyz

b) Trong khong gian vi hé toa do , cho hai vecto

¢) Trong khong gian OXVZ ¢ho hai vecto ¥ =(2- LD v =(-314-5) g 4o cua gbc giira hai

vecto % va v bang 120°

d) Trong khong gian Oxyz , cho cac vecto a =(1:0:0) va b :(2;0;1). Tinh v6 hudng
ala+2b) |
( ) bang 5
Loi giai
a)S b) b c)S db

b+2a=(5-1-2)= alp+2a)=25+0.- D+(-D(-2) =12
a) Taco .

b) ab =-32: aa =9 bbh=4.

Hai vecto # =2a+3mb vy v =ma-b yysng géc

= uv =0 2maa-2ab+3Im’ab- 3mbb =0 |Sm+ﬁ\5- Q'JE_HI: =12m =0

0

= - BJE_}J:: +2m+2-f: == m=

CDS(;;.): 2.-3)+(-D4+1.(-5) :--.E

c) Ta co: . S6 do cuia goc giira hai
. . (H;V)ZISIT.
vecto ¥ va V bang:

26 =(£0;2),a+2b =(5:0:2)= a.(a+2b) =1.5+0.0+02 =5
d) Ta co:

Cau 14: Cac ménh dé sau ding hay sai?
¥ G

, 1 5 .
iAo vien:.. oot 32 & SO DT.ceverersnnanas
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&

Oxyz

a) Trong khong gian , cho céac vecto

c;;.(a— b)

bang 12

b) Trong khong gian %7

(a-b)b

, cho cac vecto
bang 12

Oxyz

c) Trong khong gian , cho cac vecto

NG

cos(a ,b) 13‘1- By

Oxyz

d) Trong khong gian cho hai diém

AB sao cho AB =2MB thi 6 dai OM bang 3

Loi giai

2) P b) S ©S

b =(1-(-2)2- 2 2-
a) Tir bai toan ta co b_(l (-2):3- 2,3 I}

ala-b)=13431432=12

Do do
Vay {1.({1- b): 2
b)Tacc’)ﬂ_h:(_?":lfz):’(ﬂ-b).h:—ﬂ
=7V 12421+ CD.CD
.b = —_——
c) Taco cos(a.b) Ji+d+1Ja+141 0

d) Vidiém M nim trong doan 4B nén dua vé véc to:

W oo - 5
MA+2MB =0 = w‘ T‘

w|~4
| La

Tur day ta suy ra OM =11,

Cau 15: Cac ménh dé sau ding hay sai?

o

CHUYEN DE DAY THEM 2025

a =(1;-

[

a =(1; 3; 3)

1)

A3 L= 1),B(2:2:-2) N&y M 13 didm ndm trén doan

S g 1T Y VI T-T | " 33

b =(-2

a=0(-212) b=0;-10)

1)

. b=(2:1:-1)
va

d) D

- k=217
hay @ f;_(3._|._u).

. Tich v6 hudng

. Tich v6 hudng

. Gia tri cua



& TRUONG THPT wereeeeessessssssnnns (V) CHUYEN PE DAY THEM 2025

a) Trong khong gian véi hé toa do Oxyz ,cho ¢ va b tao vo1 nhau mot goc 1200, déng thoi
b| =5 k=2
‘a‘_zvé‘ ‘_ .Dét“zkﬂ'bVé"':“"'z‘b.Dé”J-vthigiétricﬁakle‘l 2

L —(1-- 7
Oxyz, cho tam gidc ABC i A8 =(; “"“);

N

. Do dai dudng trung tuyén AM cua tam giac 4BC 1a 2

b) Trong khong gian v6i hé truc toa do
AC =(3:-4; 6)

) R TP .7 .9
c) Trong khong gian Oxyz’ cho ba diém AG1-2:3),5(0:31),€(4:2;2)

9
BAC ping V35

. Cosin cua goc

Oxyz a =(1;0;1)Vél b =(1;2:1)

d) Trong khong gian , cho cac vecto . Tinh v6 hudng

a.(2a +b)lé1 6

Loi giai

a)S b) S ¢S db
u. _1 ﬁr .y =0 = (ﬁm = b)(ﬂ+3b):U
a)

——

= klaf +(2k- 1ab- 2Jp| =0 -6k- 45 =0 = k =-

b | o

b) Ta cod

AB* =1+ (-2 +22 =90 AC* =¥ +(-4Y +6* =61 AC.AB =13+(-2)(-4)+2.6 =23
TR T TR T

_ ) U, U, LUd W
BC =\AC-AB) _ 4"+ 4B - 2.AC.AB =6149-223 =24

_AB'+AC’ BC® _9+61 24

) ) AM*? =29
Ap dung cong thirc duong trung tuyen ta co: 2 4 2 4
Véy AM :\129 .
nn LU Ll g N[N} UL
) Ta o AB =(1:5:-2): AC =(5:4:- 1) = AB.AC =27:|4B| =30; AC‘ =42
c) Taco T ' o .

oo ood
cos BAC :EDS(AB,AC):%: 27 _ 9
[48}}4¢| = Bodm 255

-0 Gid0 ViéNni....ccceennnnn 34 (T3 > ) PR
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0 Ta o: 24 =(2:0:2) ra+h =(3:2:3)= a(2a +b) =1.3+02+1.3 =6
a Co: S ' - .

Céu 16: Cac ménh dé sau ding hay sai?

a) Trong khong gian OXZ. cho hinh hop ABCD.ABCD ¢4 A(:0:1),8(2;1:2), 0@ 1;1)

Gaws) . -2
4°(1:1: - cos . .
va A U.Gié tri cua ' bang 3

-2:2: 2: 2 a+b+c|
b) Trong khong gian Oxyz,cho a( 2’2’0), 5(2’2’0), 0(2’2’2). Gia tri cua ‘ ‘ bang
11

=(2:1 =(-1:0:-2 cos\a;b

¢) Trong khong gian Oxyz,chohaivectoﬂ (2:1:0).5 =(- 1:0: “).Khidc') ( )béng
2
5

d) Trong khong gian Oxyz, cho céc vecto © =(lll.3), b=(-215) va c=(- 32). Tinh tich

X a.(b- 2c)

v6 hudng bang 6
Loi giai

a) P b) S 0SS d) b
) AB =(1:1:1), 4D =(0:-1:0), 44" =(0:1:-2).BD =(- 1;-2:- 1)
Apdungquytéchinhh@ptacé AC AB+AD+M - AC (I L _I)

ol il . 4 BDT -2 _45
[N N])E} g ':DS(AC B )

Mit khac, B D =BD nén ACBD 3o

 a+b+c=(2:0:2)= |”+b+f|:”2:+t': +2 =J44 =211

b) Ta cod
— , i
l:l:rs(a._h) b é
¢) Ta co. | ||b| ‘f"’ +1° +0° .J( 1y +0° +(-2) |
. b-2c :(_ 2- 2.11- 2.(- 3);5- 22) =(-47:1) .
d) Ta co: nén

a(b- 2¢)=1.(- 4)+17+3.1=6

i G cTT-Y V=T F—— 35 (EE Y X > ) I
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Céu 17: Cac ménh dé sau ding hay sai?

Oxyz o A(Z;O;O)’ 8(0;3;1),

a) Trong khong gian voi hé toa do , cho tam giac ABC

c(- 3;6;4)

V30

. Goi M 1a diém trén canh BC sao cho MC =2MB  pg dai doan AM bing

—(1-1-_7 —(1-0 . .
a=(L1-2) [, b =(:0m) oo iva ching bing 45'khi ™ =2 V6

b) Cho hai vecto
a| =243, |h| =3 a,b)=30°
c) Trong hé toa do Oxyz  ho hai vecto @ va b théa man | | \r| | va ( ) .bo
dai ctia vecto 3¢~ 2b bing 22
d) Trong khong gian vdi hé toa do Oxyz, cho hai diém B(-1;-1,0) va CG:L:- 1). Toa dd
M ‘ 0;%;0]
diém M thudc truc O va M cachdbu B:C1a | 2
Loi giai
a) S b) b ¢S d)S
a)
A
B M (&
BV =150
Ta co BC =(-3; 3;3). Vi diém M thudc canh BC vy MC =2MB ngp ‘ 3 , do d6
BM =(- 11;1)
. AB=(-23%1) . AM =AB+BM =(-3:4;2)
Laico nén .
LILILIL 3
AM :‘AM‘ :.f(—})' +47 427 =29
Viay .
EDS(_W ) 1- 2m
u,v)=———
b) JE-Jm: +1

, “~ . , A 0o y
Goc gifra hai vecto @b 656 do 45° neén ta co: -
% Gid0 VieN: e 236\ B SO PTuweecasssisins
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-

1- 2m 1 -
——— T Zﬁ\-‘m' +] = |
Jorfm® +1 \E

I m =

1- 2m =0

(1- Em): 23(,!1:: +I)

bd |

m=—
=1 2 =

s

m- - 4dm-2=0

J-ﬁmZE-JE

m =2-4J0

m =2 +w.-"E

. (3a,2p) =300
c) Goc gilra

—_———

Ba- J;rr =|3a|: +|%|: - 2.]3al.|26

c0s30° =(643) +(6)* - E.aﬁ.a.g =36

Ta co:

‘3a- 2b| =6

Suy ra:

d) Goi M (0:3:0)€0 1, 4i4m thoa man.

M =1+ +1). o =Jo+(v- 1) +
Ta o BM ,/l (y+1), cMm ,,’9 (y-1) |'

CBC BM :c.-wﬁr|+(;-+|)F:lr:++(,1--|3r‘-n4;-:9¢}-:3
Vi M cach déu ©°% nén 4.

M‘D;E;O]
Vay 4

Céu 18: Cac ménh dé sau dung hay sai?

2
a=(12:0) . b=(2:0:-1) 3
va

a) Goi % 1a goc gifta hai vecto , khi d6 “°5¥ bang

4(1;-2;0) , B(-3:0:4) .
va . Do

Oxyz ¢ho hai diém

b) Trong khong gian véi hé truc toa do dai

doan thang 4B bang 6

., A(-1,2:4 -1:1; : 0;
¢) Trong khong gian véi hé toa do Oxyz , cho cac diém (-12 ), B( 1’1'4), c(o 0'4).

S6 do ciia goc 4BC 1a 45

A(2:2:1)

d) Trong khong gian v6i hé truc toa do Oxyz , cho diém . do dai doan théng OA

bang 5
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a)b b) b 0SS dS
;_|;+:| ||.B|n:us.:r:>ms-:r —3
ol ||f?| E
a)
., AB :J(—z- 1Y +(0- (-2)) +(-0F =Jl6+4+16 =36 =6
b) Ta co: .
= cos4BC = ms(gigg‘) —fAH _1

STac BA(Ol{J) BC(1;- 1,0) ‘BA| ‘BC“
:HBC:135*_

d) OA =2+2°+1F =3

Ciau 19: Cac ménh dé sau dung hay sai?
a) Trong khong gian voi hé toa do 9% cho tir dign ABCD voi A(O;U”), b (O;I;U),
1

-0- 223 - : : e 6
CUL0:0) 13 DE23-1) it o kngi e dign 4BCD biing 6

b) Trong khong gian v6i hé toa do Oxyz , cho ba diém c6 toa do

3 9- . ,
AG0:1), BQ:21), € (3:-1) Goi M 1a diém nam trén tia 0¥ sa0 cho thé tich tir dién

1
ABCM bing 2 . Tung d6 ctia diém M 1a 1

. 1:-2)- B(3:1: 7.9
c¢) Trong khong gian OxyZ  ¢ho ba diém AQL-2):8(G:1:0).0(2:2: I). Tam giac 4BC ¢o

dién tich bang 26

. . R .2 . L. AL2:0:-1),
d) Trong khong gian véi h¢ truc toa do Oz, ¢ho 4 diém tao thanh tur giac 161 ( )

1346

R .2 e .
B(-2:1:-3) €(622).00:- 1-5) e o i tir e nay o6 gid trj bing 2

Loi giai

S g 1T Y VI T-T | " 38 (EE Y X > ) I
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a) D b) D S d)b

(ABC):%+%+i—:I & x+y+z-1=0

a) Taco

BC :ﬁzgzﬁ

= —_—
AB =BC =CA =2 2

d(D:(upcy) L2311

3

Viseo :%d(ﬂ;(ABC))-F_m =

N 5

.t
3.3

b) Goi toa o diém M 1a M =0:m;0) im>0

LY Lud

AB =(1:2:0), AC =(0:3:- ")=*[ABACI =(-4:2:3)

S| NN}

AM =(-1:m:- 1)

T o3, oo, |
4 HAB AC|.AM|=—[2m+1| == =
o 6 2

ABCK

m=-2([)
m =1 (tm)

Suy ra
Suy ra tung d6 cta diém M bang 1.

c) Taco

L

AB =(2:0:2), AC Z(I.fl.f?r:'.

AB: AC| =(-2:-4:2)

[JL L

o T

Dién tich tam giac 4BC 1a :

It \ I3 - -1 - i P L R
d) Chiéu lan luot cac diém A2:0:-1). BC-2:1: 3), €(:2:2).0(0:- 1 SIIlén mat phang

(O%) ¢ duoe che didm A 20:0). B (-2:1:0) ¢ (1:2:0),.0 (0:- 1:0)

-~

y
o
B’.( —

o >

A’ x
'y

oo oo oo oo
Sseo =S e ¥ S -5 AB ACH —‘ AB._ AD] ‘ :i

Di¢n tich cua tr giac ABCD .
S Y cTT- 1 V7T -, I — 39 T T
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Céu 20: Cac ménh dé sau ding hay sai?

a) Trong khong gian toa d§ Oxyz, cho tr di¢n ABCD y i

T R T -1- .
AG1:-2:4),8(-4;-2,0),C (3, “"I)Vél D(l’l’l).B(f)caocﬁatl’rdiénkétl‘r Dbéng3

Oxyz , cho nam diém tao thanh mot hinh chop co day la tor

b) Trong khong gian vadi hé toa do
giac véi A(; 0;3), B(2;- 1;0), C(3;2;4), D(l;3;5), E(4;2; 1). Dinh cia hinh chép tuong
mg 1a Diém C

—(4 -7 - —(6:-3:2 .
¢) Trong khong gian OXVZ ¢ho hai vecto =(4,-2,-4).b =(6:-3; “).Gié tri cta biéu thirc
(2a- 36 )a+2)

bang 200

—(1- - —(_2. 7.
d) Trong khong gian Oxyz , cho cac vecto a=(1;0:3) va b=(-2:2 5). Tich vo6 hudng
al\a+b) .
( ) bang 23
Loi giai
a)b b) b c)b d)S

Uuug uud

LILLI Uy
AB (- 3:0:-4), AC(4:0:- 3)._[AB._AC

, =(0;- 25:0)
a) Taco: .

Chon vecto phap tuyén clia mit phang (ABC)la n(0;1; 0)_

Phuong trinh mit phing (ABC)lé: y+2=0 .

D¢ cao " cua tr dién ké tr D bing khoang cach tr D dén (ABC). vay N0+ +07
b) Xét dap an A chon diém C 1a dinh, ta co:

AB =(2:- 1;-3) 4D =(1:3:2) AE =(4:2;-2) 4C=(3:2:1)
P [N (A U
i ol AB, AD| AE =4.7-2.7-2.7 =0
[,43._ AD] =(7,-7;7)= { mi mi oo
[AB._ AD] AC =3.7- 2.7+1.7 =14
Véi -
Suyra 4, B, D E ddng phing. Vay diém C 1a dinh cta hinh chop.

. 2a-3b=(-10;5;-14) a+2b=(16;-80)
c) Taco: ; .

-’ GIA0 VieN:...ccciiinins 40 (T3 > ) PR
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‘(za -3 )a+ ?ﬁ)‘ —200
Vay: .

_ -2 0+ 145 —(-1 2
d) Tir bai todn ta 6 ° 70 (1+( “)'-D*“*B*”)hay””’ -12:8)

ala+bp)=1.(- D+0.2+3.8 =23
Do do ( ) )

Viy i?.(ﬂ + b) 223'

Cau 21: Cac ménh dé sau dung hay sai?

a) Trong khong gian véi hé toa do %7

,b) =30 ' .
(” ) . Do dai cta vecto 3a - 2b bang 6

- =26 =
, cho hai vecto 4 va b théa man ‘ , va

b) Trong khong gian véi hé toa do OxyZ cho tir dién ABCD | biét

9.2 - 3. S5
A(h’3’1), B4iL; 2), C(6’3’?), D(-5-4 8). Do dai duong cao DH cua tir dién
a5
ABCD bing 7

c) Trong khong gian Oxyz , Cho hinh hdp chit nhat ABCD.ABCD . 4 tring voi goc toa

.+ B(m;0;0) D(0;m;0) A'(0;0; .. .z . _
do O. Biét ring O ), (0 m ), ( H)V(nm,”lacacsoduongva m+n =4

64
Goi M 1a trung diém ctia canh CC”. Thé tich 16n nhét ctia khéi tir dién BDAM bing 27
d) Trong khong gian v6i hé toa do Oxyz , cho hinh lang tru ABCABC co toa dd cac dinh
C ﬂ ﬂ; 0 ‘

2 CA(0:0:2a)
va

4(0;0:0) B(0;a;0)

.Goi D 1a trung diém canh BB va M d

@*J6

i dong trén canh 44" . Dién tich nho nht ctia tam giac MDC 3 4

Loi giai
a)b b) b cb d)b

cos(a:p) =cos30 = & _\B

; T
a) Ta thay

> .
.................. 41 & So6DbT
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— =

Ba- Ebr =(3a- 2b) =3[d[ - 6ab +4|b|: =36

A |3a§ - 2b| =
Vay

. AB =(2-2:-3), AC =(4:0;6), AD =(-7;-7;-9)
b) Ta co6: .

uuu m : i
AD =180 ‘ AB,ACH:J(=IE)’ +(-24F +§° =28

U uud (W10 (W[N]

[AB Ac] =(-12;-24;8) [ABAC

[N N[H]

1 000 |]|]|] 0oo oo
Visen = H-’“B -‘“:l AD 3'0' 5.!3: :—‘[AB,AC] ‘ =14
Suy ra: 0

Vs 45

Suy ra d6 dai duong cao PH cua t dién 4BCD bing Sasc

c)
z
fa g
D ,": \\\‘\\\ c
1’ : \\ R/I‘\
R T X
[; = c
Y
A4(0;0;0) B(m;0:0) D(0:m;0) A(0;0:n) Clmm:0)  B'(m;0:n)
Ta co: , , , suy ra , ,

n
C'(m:m;n) D'(0;m:n) ‘M[m’mﬁ]

5 5

oma n
BM :[ Oum 5 ‘

BD =(-nm;m;0) BA =(-m:0:n)

b 5

Vaniw = ‘[E,DD PBDE l EEE’ ‘mz.n‘ =£|m:.(4‘ nq =é|m.m.(8 -2m :'|

{l[m +m+8-2m| ¢4
8l 3 o7
0od  ood
CC =AAd'= C’ ﬂ;i;la
2 2 D(0;a;a) v M(0:0:¢) (0<t <2a)

d) Theo gia thiét, ta co

B < A c1T- T JAV/ 1-1, T 42 (EE Y X > ) I
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g |
DCF = ﬂﬁ.:_ E.'ﬂ TR
. 2 2 | pm =(0:-ayt-a)
Ta co 5 .
moi mod 211 > a2t 3a) +6a° 2
Sunc :'_anr_“'._D.ﬂw*]‘:"‘“‘;Jrf Rat+lda _ J Lo
: 2 4 4 4

Vi vay
MinS, o :ﬂ-""Illa t :Ea
Suy ra 4 khi 2

Céu 22: Cac ménh dé sau ding hay sai?

a) Trong khong gian Oxyz cho tir dién 4BCD ¢4 AZL-1), B(3:0:1), €(2:- 13), DI{D;HI;D}.

Tong tat cic cac gia tri ciia tham s6 7 dé thé tich khdi tir dién 4BCD bang 5 1a 3

b) Trong khong gian Oxyz , cho tam giac 4BC voi A(Z;l;l), 3(5;3;6), C(-12:3)

S :%Jm

. Dién tich

tam gidc ABC 13

c) Trong khong gian Oxyz , cho hai diém A40;-1;2) va B(2;1;1). Do dai doan 4B biang

J6

—M1-1-2 =0 =1" =7
d) Trong khong gian voi hé toa do Oxyz’ cho =(51:2),v =(- Lmm “). Khi

fuo] =

thi™ =2 hoge M =-3
Li giai

a) S b) D 0P d) s
AB =(1;- 1:2), AC =(0;- 2;4), AD =(- ;m- ;)= [AB, AC] =(0;- 4;-2)

1 000 000 OO0
V sen :EIAB,AC].AD| =5 |— 4m+2| =30= m=-7,m=8

a) Ta co

Luu " NIRRT

4B =(3:2:5) AC =(-3:1:2) | [AB..AC
5 va

b) Ta co =(- ;- 21:9)

000 0m - —
S, e :l‘[,qg__,qc” :l.J(— 1y +(-21) +9° =i\/523
Khido, 2 2 2 .
S e I ¢ - T V7 -1, F 43 (E-T- 1 21 PRI
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4B =\J(2- 1¥ +(1+1) +(1- 2 =45

c) Taco:

[H._l'l =(-m-2:-mm+1)= |[u._1'] ‘ :J(m +2Y +m +(m+1) =3m> +6m+5
d)

—— :I
|[H-_1-']| =J14 = 3m’ +om+5=14 = Im* +6m- 9 =0 = [m 3
m=-

Cau 23: Cac ménh dé sau dang hay sai?

a) Trong khong gian véi hé truc Oxyz , cho a(3;2 ;1), b (3;2;5). Toa dd vecto tich c6 hudng

|a.b] | (85-12:0)

b) Trong khéng gian véi hé truc toa do Y%, cho hinh binh hanh ABCD  Bi

AL 3), B(0;- 2;5) |, C(1;1;3) Dién tich hinh binh hanh ABCD 13359

¢) Trong khong gian @Y7 | cho céc didm A(2.1;0) , B (0;4;0),C(O;2;_ 1). Biét duong thang
x-1 _y+l =z-2
A n . e . (4BC) . . \ 2 d: 5 1 3 . 4.2
vuong géc voi mat phang va cat duong thang = tai diém
17

D(a;b;c) thoa man @ >0 va tr dien 4BCD ¢4 thé tich bing © . Téng @ +P+¢ bing 5

—{-5-13-- =(1- 7 - L
d) Trong khong gian Oxyz’chocécvectoﬂ_(ﬂ"?"‘ D, b=0:2:1), ¢=0m;3:-1).

AL e GZ[EJ,C] “m =6
Tim tat ca gia tri cua " sao cho lam =

Loi giai

[ S5 5

2
2

a) b b) S b d)S
T2 ] 33
S

5
b) Ta co: AB:(_ZI_ 3:8), Be :(1;3;_ 2). Suy ra

| =(8:- 12:0)

a) Co vecto tich c6 hudng

A Ny N [WIH]

[AB,BC‘I =(- 18;4;- 3)

-’ GIA0 VieN:...ccciiinins a4 (T3 > ) PR
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Sinn :‘[%ﬁéﬂ:,j( 18) + 42 + (- 3 =319

Dién tich hinh binh hanh ABCD 13

2t +1;¢- 1; 2 AD =(2f - 1:4- 2 2
¢) Do D€ nen D2t +1;¢ |'3E+“)suyra AD =(2¢- 1:¢- 2:3t+2)

UL U
, [AB.:A:‘:] =(-3;-2;4)

Ta co:
p=l
I 00 000, 000, 17 = '3

Vipey = —‘ AB.AC|.AD| =L _ B
Tacs " 6 G[ 5 = |4{+|5| =17 t=-8
D[E;-é;;

Loai ! =8 vikhéng thoa ¢ >0 Do d6 ! vay a+b+c=5.

[.'Er._r:l =(-5:m+1;3-2m).

d) Ta co

——— [-5=-5

ﬂ:[b,f]*:" I=m+l = m=2.
-1=3-2m

Céu 24: Cac ménh dé sau dung hay sai?

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

Oxyz, cho 3 diém c6 toa do la ,

a) Trong khong gian véi hé truc toa do

N

C(01;- 1). Gia tri sin HBC bing 2

b) Trong khong gian @97 | cho hai vecto " =31 |, 0 =(0:0:) Goi P 14 vecto cing hu
u
m,n - 1A

ong voi voi [ ] va ‘P‘ 15 . Toa d6 cua vecto P 1a (9:-12:0)

A(;1;-2) B(3;1;0) C(2:2:D

¢) Trong khong gian Oxyz , cho ba diém . Tam giac

ABC ¢ dién tich bang J7

—(4 -7 - —(6:- 32 .
d) Trong khong gian @Y7 cho hai vecto © =(4.-2.-4).b =(0:- 3 “).Gié tri cua biéu thirc

(24- 36 Na +?J:r)‘ ‘
bang 204

Loi giai

a)S b) D ¢)S d)S

- Gido Viéni.....ccoeeeennn 45 (T3 > ) PR
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sin (e:) :‘[E-’*P”
2) Ta c6 |u|.|1'|
BA =(- LL;1), BC =(-2;00) 5 [JJEdeJﬁfJ:I :(D;-E;E)‘

U Lud
inflsc =sin(54.50) %ﬁ"‘l‘ \Er 2

Vay

. [}J.FI,}?I =(3:-4:0)
b) Ta co

P cung hudng véi [m,n] khi ¢ k>0 sao cho ¥ =(3k; - 4k;0).
|p| =VOK +10k =15 =

k=3
k=-3(L) Vay k=37 =(9;-12:0)

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

c) Taco: .
AB=\Z +07+22 =B AC=JE+1+3F =1L BC =\[- 7+ L+ 1 =3
Suy ra
AC? =AB* + BC* ABC B
Vi nén tam giac vuong tai

S.. =XABBC :%Jé,Jé -6

ABC 2

Di¢n tich tam giac

2a-3b =(-10:5:- =16 - &

(2a- 36 )a+ Eh)‘ =200
Vay: .

Céu 25: Cac ménh dé sau ding hay sai?

a) Trong khong gian v6i hé truc toa do Oz cho 2 vecto

_ . A 3 - P o ¥ 5 X N — . , ., . 5 N
w=mi+2j-3k, v=mj+2i+4k p.& rang Y-V =8 | khi do gia tri cua " bang 5

— P I [ e I
b) Trong khong gian @7 cho hai vécto (- 2:1) va ' ( "‘]‘1), gbc gifta hai vecto d

cho bang 60°

-0 Gid0 ViéNni....ccceennnnn 46 (T3 > ) PR
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¢) Trong khong gian véi hé toa do Oxyz , cho hinh lang tru ding ABCABC ¢ 4(0:0:0)

B(2;0;,0) Cc(0;2;0) . A(0:0:2 .. AT s
, ( ), ( )Va ( ).GocglufchvaAClagoo

d) Trong khong gian Oxyz , goij 1a goc giita hai vecto @ va P, véi @ va P khac 0, khi do

4]

O ping ab

Loi giai

a)b b) S c)b dS

a) Ta co w=mi+2j-3k =u =(m:2:- 3) =mj +2i +4k = Vv =(2:m:4)

Theo dé bai -v =8= 2m+2m - 3.4 =8 < m =35.

—-

FTAY =3 | -
)= - _ —=-_ v) =120
, CDS(H_]-) |“|_|1-| JEJE 2=':- H_l-)
b) Ta cod
s B(2 0; 0) c'(0;2; 2) B:: =(-2:2:2)
c) Ta .

A'(o;o;z) c(0:2:0) . A'C:(D:E:—E)
, nén .

= BCAC=0
cos{a b]l
d) Cong thirc tinh goc giira hai vecto @ va b ,voi 9 va b khéc O H H

‘Dang ©: Cau trac nghiém tra 16i ngan

Céau 1: Trong khong gian Oxyz, cho ba vecto 1=(1;8;6),v=(—1;3;-2) vaw=(0;5;4). Tim toa

do cua vecto U—2v+w

Loi giai

—2v+w=(1;8;6)—2(—1;3;-2)+(0;5;4)=(1+2;8—6+5;6+4+4)=(3;7;14)

S g 1T Y VI T-T | " 47 (EE Y X > ) I
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-

Cau 2: Cho ¢=(2;-1;5),b=(0;3;-3),¢=(1;4;-2). Tim toa dé cla vecto

d=2a—L1p+32,
5
Loi giai
Ta co 251:(4;—2;10);152 0;5,—é ;352(3;12;—6).
5 5 5
Do dé 21:(4—0+3;—2—%+12;10—(_?3 +(—6)|, hay 32(7;%;%)-

Céu 3: Néu toa do cua vecto d 1a (x; y; z) thi toa do ctia vecto di cua a la gi?
Loi giai

Vecto doi cua a 1a —a.

Toa do cua vecto ddi cia a la: (—x;—y;—z).

Cau 4: Trong khéng gian Oxyz, cho a=(2;1;-2) va b=(-2;3;-2).

a) Tim a-b. b) Tim (@,b).

S Y c11-Y. SV T-V E— 48 S 1. 3 > ) [P
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Cau 5: Trong khéng gian véi hé toa dd Oxyz, cho hai vecto ii=(1;-2;3) va

-

v=(2;0;-3). Hay chi ra toa dd clia mét vecto w khac 0 vuéng gdéc véi ca hai vecto i

va v.
Loi gidi
Ta co:
)= 313 et ~2||=(6;9;4)
0 —-3/'|—-3 21|12 0

Chon w=(6;9;4). Theo dinh Ii trén, vecto w vudng gdc véi ca hai vecto i va v.

Cau 6: Trong khong gian Oxyz, cho ba diém A(2;9;—1),B(9;4;5)vaG(3;0;4). Tim toa d6 diém

C sao cho tam gidc ABC nhan G 1a trong tam.
Loi giai

Dé G 1a trong tAm clia tam giac ABC thi

X, +XpH X,
Xe=——3
+y.+ Xc=3X;—X,—x5=3.3—-2—-9=-2
YG:yA };B Yoo Yc=3Yc=Ya—Yyp=30-9-4=-13
Zy+Zgtze 2c=322,—25=3.4+1-5=8
=g

Vay C(—2;-13;8)

Cau 7: Trong khdng gian Oxyz, cho tam gidc MNP c6 M(3;7;2),N(5;1;—1) va P(4;—4;-2).

Tim toa do:

a) Trung diém / cGa doan thang MN; b) Trong tam G cla tam gidc MNP.

S Y c11-Y. SV T-V E— 49 S 1. 3 > ) [P
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Loi giai
a) Ap dung cong thuc tinh toa doé trung diém cho hai diém M(3;7;2) va N(5;1;-1),

3+5 7+1 2—-1
27272

tacol

, hay I

4;4;1).
2

b) Ap dung c6ng thic tinh toa dé trong tdm theo toa d6 cac dinh cla tam giac

MNP,

ta c6 G 3+5+4.7+1—4,2—1—2), h G(4;4_ 1)

3 ° 3 ° 3 3’ 3/

Cau 8: Trong khong gian Oxyz, cho hai vecto a=(1;0;5) va 52(1;3;9).

a) Biéu dién hai vecto @ va b qua céc vecto don vi 2',}',12

b) Biéu dién hai vecto g+b va 2d qua cac vecto don vi Z‘,}',l}, tir 36 xac dinh toa do cua hai vecto do.
Loi giai

a) Taco: a=(1;0;5)=i+5k;b=(1;3;9)=i+3j+9k.

b) Ta co: G+b=i+5k+i+3j+9k=2i+3 j+14k. Do do, a+b=(2;3;14)

2G=2(i+5k)=2i+10k. Do d6, 2a=(2;0;10)

Cau 9: Voi cac gia thiét nhu trong Vi du 5, hdy x4c dinh toa dd cua cac chiéc may bay sau 10 phut tiép
theo (tinh tir thoi diém may bay ¢ diém B).
Loi giai

Goi D(x;y: z) 1a vi tri ctia méy bay sau 10 phut bay tiép theo (tinh tir thoi diém méy bay & diém B).
Vi huéng clia may bay khong dbi nén AB va BD cung huéng. Do van tbc may bay khong déi va thoi

gian bay tir A dén B bang thoi gian bay tir B dén D nén AB=BD. Do 4o, EBZK»B:(MO ;50;1).

o Gido Vién:......cccueun. 50 IR T 1 X > ) PO
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x—940=140 [x=1080
Mit khac: BD=(x—940; y—550;z—8) nén | y—550=50 = { y=600
z—8=1 z=9

Vay D(1 080; 600; 9). Vay toa d§ ciia may bay trong 10 phtt tiép theo 1a (1080; 600; 9).

C&u 10: Cho ba diém A(2;0;2),B(1;2;3),C(2;1;2).

a) Tim toa dé cla cac vecto AB,BC,CA. b) Tinh cdc d6 dai AB,BC,CA.
Loi giai

a) Ta cé: AB=(1-2;2-0;3-2)=(—1;2;1);

BC=(2-1;1-2;2-3)=(1;-1;-1)

CA=(2-2;0-1;2—-2)=(0;—-1;0).

b) Ta c6: AB=(ABViy(—1)+2°+1°=6;

BC=({BCVIN1*+(—1)+(—1)*=V3;
CA=({CAV VO +(—1)+0°=1.

Cau 11: Trong Vat Ii, ta biét rang néu luc F tac dong vao mot vat va lam vat dich
chuyén theo doan thang tir M dén N, thi céng A sinh bdi luc F dugc tinh bang

cdng thlirc A=F-MN. Hay gidi quyét bai todn dugc dat ra & phan Khaéi déng.
Loi giai

Theo bai todn néu & phan Khéi dong thi trong khéng gian Oxyz, mot nguoi da tac
déng mot lyc khéng déi F=(2;3;—1) vao mot vat dang ¢ goc toa dé O va lam cho

vat dich chuyén thang tir O dén diém M (1;2;1).

=’ GIiA0 VIEN:..ivveeeiiinnes 51 . B SO PTuweecasssisins
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Ta c6 OM=(1;2;1). TUr d6 ta tinh dugc céng sinh ra bdi luc F 1a:
A=F-OM=2.1+32+(-1)-1=7
Nhu vay cdng sinh ra bdi luc F trong tinh huéng nay la A=7 ().

Céu 12: Trong tinh hudng m¢ dau, hiy tinh d6 16n cua goc a.

Loi giai

Theo Vi du 6 ta c6: A B'=(—120;0;300);|A B|=60v29cm,0'(0;450;0), A'(240; 450 0)

Do d6, A'O'=(—240;0;0)=|A 0]=240 cm

ot cos|[A A= ABAO _(=120)(=240)+0.0+300.0 _ 2129

|aB|[a 0] 60+/29.240 29

=B A 0'~68". Viy a~68°

Cau 13: Trong khong gian Oxyz, cho tam giac ABC cé A(XA;yA;ZA),B(XB;yB;ZB) va C(xc;yc;zc .
a) Goi M 1a trung diém cua doan th'fmg AB. Tim toa d6 ctia M theo toa dd cua A va B.

b) Goi G la trong tam ctia tam gidc ABC. Tim toa do cua G theo toa do cia A va Bva C.

Lo giai
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Ta c6: OA= xA;yA;zA),5>B:(xB;yB;zB),(TE’:(xC;yC;zC

. _ XatXp
=
2

X —— ] == +
a) Vi M 1a trung diém cua AB nén OMZE(OA+OB)=> y,=2A7 e

XatXg YatYp ZptZg

Do dé, M ; ;
© o, 2 2 2

—

b) Vi G 14 trong tim ciia tam gidc ABC nén OG==(OA+0B+0C)

w

X, +Xp+X
_ XatXptXe
Xg= =
= _YatYstye Do d6. G XatXptXe Ya+YptYe ZptZptic
Ye=—"T7T- 0 do, s s
3 3 3 3
Z, 42+,
L =—
¢ 3

Cau 14: Trong khbng gian Oxyz, cho bon diém

A(0;1;-2),B(2;-1;3),C(1;3;-2),D(5;-1;8).
a) Ba diém A,B,C cé thang hang khéng?
b) Chirng minh rang hai dudng thang AB va CD song song v4i nhau.
Loi gidi
2

a) TU toa do cla ba diém da cho, ta tinh dugc AB=(2;-2;5),AC=(1;2;0). Vi %¢_—2

nén hai vecto AB,AC khdng clung phuang.
Suy ra ba diém A,B,C khéng thang hang.

b) Ta c6 CD=(4;—4;10). Xét toa d6 cla hai vecto AB,CD, ta thay:
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4_-a_10

2 -2 5
Céc dang thuc trén chiing té AB va CD la hai vecto cung phuong. Suy ra AB va CD

song song hoac trung nhau. Nhung hai dudng thang nay khéng thé triing nhau (do

A,B,C khoéng thang hang). Vay AB/iCD.
Cau 15: Cho tam gidc ABC c6 A(7;3;3),B(1;2;4),C(2;3;5).
a) Tim toa d6 diém H la chan duong cao ké tir A cla tam gidc ABC.
b) Tim d6 dai canh AB va AC.
c) Tinh géc A.
Loi giai
a) Ta cé BC=(1;1;1).
Goi H(x;y;z) la chadn dudng cao cla tam gidc ABC ké tir A.
Suy ra BH=(x—1;y—2;z—4).
BH cung phuong véi BC, do d6 x—1=t; y—2=t;z—4=t, suy ra H(1+t;2+t;4+t),
Ta cé A_I?Z(XH—XA;yH—yA;zH—zA):(t—6;t—1;t+1).
A 1 BC = AH-BC=0 = t—6+t—1+t+1=0 = 3t=6 = t=2.
Suy ra H(3;4;6).

b) Ta c6 AB=(-6;-1;1); AC=(-5;0;2), suy ra

AB=1(—6)+(—1)+12=38; AC=1(—5 *+0*+22=4/29.
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AB- AC 30+0+2 32

C) cos A= , Su raA 15,43°.
) AB-AC 38429 3829 Y

Cau 16: Trong khéng gian véi hé toa dd Oxyz, cho A(1;0;0),B(0;0;1) va C(2;1;1).
a) Chitng minh réang A, B,C khong thang hanag.
b) Tinh chu vi cda tam giac ABC.
c) Tinh cos ABC.
Lo giai

a) Ta cé: BA=(1;0;—1),BC=(2;1;0). Suy ra BA=(1;0;—1)#kBC=(2k;k;0) v6i moi

k € R. Vay ba diém A,B,C khéng thang hang.
b) Ta thay:

BA=V1+0%+(—1)=V2,

BC=y2*+1+0°=15,

AC=V1*+1*+1’=13.

Vay chu vi clia tam gidc ABC bang v2+/3++5.

c) Ta cé:
— — — BA-BC
cos ABC=cos (BA,BC )=
== — . 1:240-1+(=1)-0 2 410 .
(BAV:-VBCV (= = = b
V245 V10~ 5

Cau 17: Hinh 37 minh hoa so d6 mot ngdi nha trong hé truc toa do Oxyz, trong dé

nén nha, bén bulc tudng va hai mai nha déu la hinh chit nhat.
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a) Tim toa d6 cla cac diém A,H va F.

b) Tinh géc doc clia mai nha, tuc la tim s6 do cla gdéc nhi dién cé canh la dudng
thang FG, hai mat 1an lugt la (FGQP) va (FGHE) (lam tron két qua dén hang phéan

mudi cla do).

Gd 53

L ;5
Bid 5

F (A LN} A v

Hinde 37

Lo giai

a) Vi nén nha la hinh chit nhat nén t& gidc OABC lahinh chiinhat, suy ra x,=x,=4,
Yc=Yz=5. Do A nam trén truc Ox nén toa dd di€m A la (4;0;0). Tudng nha la hinh chit
nhat nén t& gidc OCHE la hinh chr nhat, suy ra y,=y.=5, z;,=z;=3. Do H nam trén

mat phang (Oyz) nén toa d6 diém H la (0;5;3).

T& gidc OAFE la hinh chir nhat nén x,=x,=4;z.=z,=3. Do F nam trén mat phang

(Ozx) nén toa d6 diém F la(4;0;3).

b) D& tinh gbc dbc cla mai nha, ta di tinh s6 do cda gdc nhi dién c6 canh la duong
thang FG, hai mat 18n lugt la (FGQP) va ( FGHE ). Do méat phang (Ozx) vudng gdéc
véi hai mat phang (FGQP) va (FGHE) nén g6c PFE la géc phang nhi dién tng vai

g6c nhi dién d4. Ta cé: FP=(—2;0;1),FE=(—4;0;0).
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FP-FE

Suy ra cos PFE=cos (FP,FE)=——————
(FPVVFEV

(—2)-(~=4)+0-0+1-0 245
V(=2 +0%+1%(—4)+0*+0> 5

Do dd, PFE~26,6°. VAy goc déc cia mai nha khoadng 26,6°.

Cau 18: Trong khong gian Oxyz, cho ti dién ABCD Vi

A(1;3;-2),B(3;2;-4),C(2;1;0), D(3;5;-1).
a) Ching minh rang AB L CD.
b) Chirng minh rang BCD la tam giac déu.

¢) Tinh s6 do cla AMD véi M la trung diém cla BC (lam tron két qua dén hang don

Vi).

Loi giai
a) TU gia thiét, ta tim dugc AB=(2;—1;-2),CD=(1;4;-1). Suy ra:
AB-CD=2.1+(—1)-4+(-2)-(—-1)=0. Dang thic ndy chiing td AB_L CD.
b) Tinh ba canh cta tam giac BCD :
Vi CD=(1;4;-1) nén CD=(CDV iV12+4*+(—1)'=18=32.

DPE& tinh hai canh BC va BD, ta 4p dung c6ng thirc tinh khodng céch gitta hai diém

va coO:

BC=(BCViy(2=3+(1-2+(0—(—4))*=18=32;

BD=(BD ViV (3=3)+(5-2+(—1—(—4))’=1/18=32.
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TU ba dang thdc trén suy ra BCD la tam gidc déu.

c) Ta ¢c6 AMD=(MA,MD).

Vi M la trung diém cla BC nén M g;%;—z . Suy ra:
— (=3 3 L= [1 7
MA=|—;=;0 MD=(=;—;1
( 2 ’2) Va (252) )
Tu dé ta tinh duogc:
cos (MA,MD )= =
\/—32322\/12722\6
— |+ = +074/[=]| +[=] +1
2 2 2 2

—_—

Vay (MA,MD)=54,74", hay AMD~55".

Cau 19: MOt chau cay dugc dat trén mot gid dé c6 bon chan véi diém dat
S(0;0;20) va cac diém cham mat dat ctia bén chan lan lugt 1a A(20;0;0),B(0;20;0),
C(—20;0;0),D(0;—20;0) (don vi cm). Cho biét trong luc tdc dung |én chau cay cé
do 16n 40 N va dugc phan bé thanh bén luc F,,F,,F,,F, c6 do I6n bang nhau nhu

Hinh 4 . Tim toa d6 cla cac luc ndi trén (moéi centimét biéu dién 1 N).

]
]

o ) 5]

o

Hink 4
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Loi giai

T& gidc ABCD cé hai dudng chéo bang nhau va vudng géc véi nhau tai trung diém

cla moi duong nén la hinh vuénag.

Ta c6 SA=(20;0;—20),SB=(0;20;—20),SC=(—20;0;—-20),SD=(0;—-20;—20),
suy ra SA=SB=SC=SD=20+2. Do dé S- ABCD |a hinh chép t& gidc déu.

Céc vecto F,,F,,F,,F, c6 diém dau tai S va diém cudi lan luot 1a A',B,C',D".
Tacd SA=SB=SC'=SD nén S-A' B C D cling la hinh chép t& gidc déu.

Goi F la trong luc tac dung Ién chau cdy va O la tdm cuta hinh vuéng A'B'C'D. Ta
co:

—_— —  — —
- — = =  —

F=F +F,+F,+F,=SA+SB+SC+SD=450".

Ta c6 ( FVvi40, suy ra |s,_5":50':10.

Do tam gidc SO' A’ vudng can nén SA':SO'JE:lO\E:%SA,

suy ra 1_51:SA':%§4:(10;0;—10).
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Ching minh tuong tu, ta cling cé:

F’Z:%STB:(O;10;—10),1‘?’3:%576:(—10;0;—10),E:%s_5:(0;—10;—10).
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