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Vecto’ trong khong gian

Pinh nghia: Vecto trong khong gian 1a mot doan thang c6 huéng. Do dai ctia vecto trong khong gian 1a
khoéang cach gitra diém dau va diém cudi cta vecto do.

Chii y: Tuong ty nhu vecto trong mit phang, dbi voi vecto trong khong gian ta ciing c6 cac ki hiéu va khai
ni€ém sau:
« Vecto c6 diém dau 1a A va diém cudila B dugc ki higula AB .

+ Khi khong can chi rd diém dau va diém cudi cua vecto thi vecto con dugc ki hiéu la &,b, X, y,...

+ D0 dai cua vecto AB duoc ki hiéu la ‘E

. d6 dai ciia vecto a duoc ki hiéu 1a ‘a‘

« Puodng thing di qua diém dau va diém cudi ciia mot vecto dugc goi 13 gia cua vecto do (Hinh 1).

=]

d

Hinh 1. Puong thang d 1a gia cia vecto a

Tuong ty nhu trudng hop ciia vecto trong mit phang, ta co cac khai niém sau ddi véi vecto trong khong

gian:

« Hai vecto duoc goi la cung phuong néu ching co gia song song hodc tring nhau.

« Néu hai vecto cting phuong thi chiing cung huéng hodc nguoc hudng.

« Hai vecto & va b dugc goi 1a bing nhau, ki hiéu @ =b, néu ching c6 cing d¢ dai va cung
hudng.

Chi y: Tuwong tu nhu vecto trong mit phing, ta c6 tinh chat va cac quy wéc sau ddi voi vecto trong khong
gian:
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« Trong khong gian, véi mdi diém O va vecto a cho trudce, c6 duy nhat diém M sao cho OM =&

« Céc vecto c6 diém dau va diém cudi tring nhau, vi du nhu AA, BB, ... goi la cac vecto-khong.
+ Ta quy udc vecto khong c6 do dai 1a 0, cung hudng (va vi vay cung phuong) vdi moi vecto.

« Do d6, cac vecto khong déu bang nhau va duoc ki hiéu chung 1a 0.

Tong va hiéu cua hai vecto trong khong gian

a) Tong ciia hai vecto trong khong gian

A
a —
a
B
0

Trong khong gian, cho hai vecto a va b. Lay mot diém O bat ki va cac diém A, B sao cho OA=a va
AB =b . Khi dé, vecto OB dugc goi 1a téng ciia hai vecto & va b, ky hicula a+b .
Trong khong gian, phép 13y tong cia hai vecto dugc goi 1a phép cong vecto.

Nhin xét: Quy tic ba diém va quy tac hinh binh hanh trong mit phang van ding trong khong gian:

« Quy tic ba diém: Néu A, B,C la ba diém bt ki thi AB+BC =AC

« Quy tic hinh binh hanh: Néu ABCD 14 hinh binh hanh thi AB+ AD = AC

B'r Cr-’
« Quy tdc hinh hgp chir nhat: Cho hinh hop ABCD.A'B'C'D’. Tacé AB+AD+ AA = AC'.

H¢ thirc twong tu: BA+BC + BB’ = BD’

Chu y: Twong ty nhu phép cong vecto trong miat phang, phép cong vecto trong khong gian ¢ cac tinh chat
sau:

« Tinh chit giao hoan: Néu d va b 1a hai vecto bt ki thi a+b =b+a.
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+ Tinh chit két hgp: Néu &b va € 1a ba vecto bit ki thi (a+b)+¢ =a+(b+c).

« Tinh chit cdng véi vecto 0:Néu & 1a mot vecto batkithi d+0=0+a=4.
Tir tinh chat két hop cuia phép cong vecto trong khong gian, ta c6 thé viét tong ctia ba vecto ab vacla
d+b+¢ ma khéng can sir dung cac ddu ngodc. Tuong tir ddi v6i tong ctia nhiéu vecto trong khong gian.
b) Hiéu cta hai vecto trong khong gian

Vecto d6i: Trong khong gian, vecto ¢ cing do dai va ngugc hudng véi vecto a duogc goi 1a vecto dbi cua
vecto é

« Vecto déi cia a ki higu 1a —a

« Vecto ddiciia AB 1a BA, nghiala —AB =BA (dung dé lam mat déu trir truée vecto)

« Vecto 0 duoc coi 1a vecto dbi cua chinh n6

Pinh nghia: Trong khong gian, cho hai vecto a,b.Ta goi a+ (—5) la hi€u cua hai vecto avab vaki
hiéu la a - b. Phép lay hiéu cua hai vecto duoc goi 1a phép trir vecto.

Nhan xét:

« Voibadiém O, A, B bét ki trong khong gian thi ta c6 OB-OA= AB.

» Hai vecto @ va b déi nhau thi a+b=0
Tich ctia mot s6 vé&i mot vecto’ trong kKhong gian

Trong khong gian, tich cia mot s6 thuc k = 0 voi mot vecto @ = 0 1a mot vecto, ki hiéu 1a kad , duge xac
dinh nhu sau:
+ Cung hudng véi vecto a néu k>0 ; nguoc hudng voi vecto a néu k<0
« C6 do dai bang |k|.[a].
Phép 14y tich ctia mot sé véi mot vecto duoc goi 12 phép nhan mét s véi mot vecto.
Chii y: Quy uéc kd =0 néu k =0 hodc a=0.
« Néu kd =0 thi k=0 hodc a=0.

« Trong khong gian, diéu kién can va dii dé hai vecto a @ va b (6 * 6) cung phuong 14 ¢6 mot sb
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H¢ thirc trung diém, trong tim:

/4 9 2 —_— _— — —_— —_— 1;»
= Neéu | latrung diém cua doan thang AB thi IA+IB=0; IA=-1B; Al :EAB;...

» Néu G la trong tam cua tam giac ABC thi @\+@+G—C:6; FA:-%R; @:—2&;...

Nhan xét:
» \/6i hai vecto a va b bat ky, voi moisé h va k, ta ludn c6:
e k(a+b)=ka+kb o (h+k)a=ha+ka o h(kd)=(hk)a
L L - 1a=0
eld=a e (-1)d=-a ka=0 {
k=0

» Haivecto a va b (6 khac 6) cung phuong khi va chi khi c6 s6 k sao cho a=kb
= Badiém phan biét A, B, C thang hang khi va chi khi c¢6 s6 k = 0 sao cho AB =kAC

Tich vo hwéng cua hai vecto trong khong gian

Goc giira hai vecto

Trong khong gian, cho hai vecto U,V khac 0. Lay mot diém A bat ki /
va goi B,C 1a hai diém sao cho AB=u, AC=v. Khi d6, goc <
BAC(0° <BAC < 180") duge goi la gbc giita hai vecto U va v, ki hi¢u

= Néuu cung hudng voi v thi (6\7) =0°; nguoc hudng thi (Gv) 180°; vudng goc th1 u V =90°

Dinh nghia tich vo huwdéng cua hai vecto: Trong khong gian, cho hai vecto u,v khac 0. Tich vd hudng

clia hai vecto U va v 1a mot sd, ki hiéu 1a u.v, duge xac dinh béi cong thirc: uv = ‘UHV‘ .Cos(u,v).

= Trong tru’(‘yng hop U=0 hodic v=0 ta quy udc uv=0

-2 -2 - —
= uu=u —‘ ‘ u >0; u =0 u=0

uv
ul

= VO’lhalveCtOUthaCO tacoULlveuv=0

= Véi hai vecto U, v khic 0, ta co cos(ﬁ,x?):

Tinh chét: Vi ba vecto gl, 6, C vasé thuc k ta co:

. ab-b.a e a(b+6)-ab+ac « (ka)B =k (ab) (k)
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BN/ PHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Xac dinh vectd, chiing minh dang thic vectd, dé dai vecto

BAI TAP TU LUAN

Bai tap 1: Cho tir dién ABCD c6 d6 dai mdi canh bang 1
a) Co bao nhiéu vecto co diém dau 12 A va diém cudi 1a mot trong cac dinh con lai cua tr di¢n
b) Trong cac vecto tim dugc & cau a, nhing vecto ndo ¢ gid nam trong mét phiang (ABC)

¢) Tinh d¢ dai cua céc vecto tim dugc ¢ cau a.
A

C
Bai tap 2: Cho hinh lang truy ABC.A'B'C’.

a) Trong ba vecto BC,CC' va B'B thi vecto nao bang vecto AA' ? Giai thich vi sao.

b) Goi M 1la trung diém cua canh BC. Xac dinh diém M’ sao cho MM’ = AA

Bai tip 3: Cho hinh ling tru S.ABCD c¢6 ddy ABCD I hinh binh hanh. Goi M,N,O lan luot 14 trung
diém AB,CD va AC . Chimng minh rang:

a)HaivectoWVém d6i nhau b) SA+SB +SC + SD = 450

¢) SD-BN -CM =SC
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Bai tap 4: Cho hinh l4p phuong ABCD.A'B'C'D’ ¢6 canhbang a.Goi G 14 trong tAm cta tam giac AB'D’

A’ n'
BI‘ E Crl'
:
|
y — p
B C
a) Tim vecto CC' + BA; CC’ + BA+ D'A’ b) Chitng minh BC + DC + AA’ = AC’
¢) Chirng minh BB’ + AD +CD =B'D d) Chimg minh BB'—C'B’+ D'C’ = BD’
¢) Ching minh A'C =3A'G f) Tinh do dai u= AB+ A'D’ + AA

Bai tap 5: Baluc El, Ez, Ea cung tac dung vao mot vat co phuong do6i mot vuong géc voi nhau va co do

16n 1an lugt 1a 2N, 3N va 4 N.

a) Tinh d6 16n hop hai luc F,, F, b) Tinh d6 16n hop luc cta ba luc da cho

Bai tip 6: Cho tir dién ABCD c6 AC va BD cing vudng goc véi AB. Goi M,N 1an lugt I4 trung diém
ctia hai canh AB,CD. Ching minh rang:

a)W:%(A—C+ﬁ) b) MN.AB =0

Bai tap 6: Tinh khoang céch tir trong tdm ctiia mot khédi Rubik (d@)ng chét) hinh t dién déu dén mot mat
ctia nd, biét rang chiéu cao cuia khdi Rubik 1a 8cm.

Bai tap 7: Ba soi ddy khong gidn v6i khdi lwong khong dang ké duoc bude chung mot dau va duge kéo
cing vé ba huéng khac nhau. Néu cac lyc kéo 1am cho ba soi ddy ¢ trang thai ding yén thi khi d6 ba soi
day ndm trén ciing mot mat phang. Hay giai thich vi sao?
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BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong

an.

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 8:

Cho tir dién ABCD.Pat AB=a, AC =b, AD=c.Goi G la trong tdm tam gidc BCD . Pang
thirc nao sau day dung?

A. AG=a+b+¢. B. AG=(a+b+).
1. . - 1.~ -
C. AG:—(a+b+c). D. AG:—(a+b+c).
2 4
Cho tr dién ABCD.DétE=5,A—C=B,E=E.GQiM létrungdiémcﬁadoan BC.Déng
thirc nao dudi day dung?

A. DM =Z(a+b-2). B. DM = >(a+25c).
C. DM =>(a~25+). D. DM =(a+25-).

Cho tir dién ABCD. Goi M va P lan luot 1a trung diém cta cac canh AB va CD. Pt AB=h
, AC =c¢ , AD=d . Khang dinh nao sau day ding?

A WP = (+d +B). B. MP—(d+b-c).
C. MP——(c+b-d). D. MP——(c+d-b).

Cho ttr dién ABCD va diém G thoamin GA+GB+GC +GD =0 (G 1a trong tAm cua tir dién).
Goi G, la giao diém cia GA va mit phang (BCD). Khéng dinh ndo dudi day ding?

A. GA=-2GG. B. GA=4GG. C. GA=3G,G . D. GA=2GG.

Cho hinh chép S.ABCD c6 day ABCD Ia hinh binh hanh. B3t SA=a, SB=b, SC=c, SD=d
. Khing dinh nao duéi day la ding?

A.a+c=b+d. B.a+b+c+d=0. C.a+d=b+c. D.a+b=c+d.

Cho hinh ling tru ABC.A'B'C’. Pat AA' =a, AB=b, AC =c. Goi G’ la trong tAm cla tam
giac A'B'C’. Vécto AG' bing?

A S(a+346).  B.Z(sasbec).  C.3(asbrx).  D.I(arbe).

Cho hinh ling truy ABC.A'B'C’. Pat AA'=a, AB=b, AC =c. Hiy biéu dién vecto B'C theo
a,b,c?

A.B'C=a+b-c. B.B

C=-a+
C.B'C=a+b+c. D.B'C=-a-

ol Tl
Ol Ol

—+

Cho hinh lang truy ABC.A'B'C'. Goi M 1a trung diém cua canh BB'. Pat CA= 5, CB =5,

AA =c. Khing dinh nao sau ddy ding?
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Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

AL

A.W:EHE—%B. B.m:m_%a.

— . - 1- - . .1
C. AM=b-a+-c. D. AM =a-c+=b.

2 2

Cho hinh hop ABCD.A'B'C'D’ tdm O. Goi | 1a tAm cua hinh binh hanh ABCD. Pat AC' =u,
CA'=v, BD' =x, DB’ =y. Khi dé:

- 1, - - - - 1, - - -
A. 20I:—Z(u+v+x+y). B. ZOI:—§<u+v+x+y).
C. 2&:1(a+\7+§<+9). D. 2&:1(G+0+§<+9).

2 4

Cho hinh ling tru tam gidc ABC.A'B'C’. Pit AA'=a, AB=b, AC =c, BD =d . Khing dinh
nao sau day la dung?
A.a=b+c. B.a+b+c+d=0. C.b-c+d=0. D.a+b+c=d.

Cho hinh 1ap phuong ABCD.A'B'C'D'. Goi O 1a tim cua hinh lap phuong. Khang dinh nao
sau day la dung?

A. AG=Z(AB+AD+AA). B. AG==(AB+AD+AA).

3 2

C. AG=(AB+AD +AR). D. AG = 2(AB+ AD+ AA).
4 3

Cho hinh hop ABCD.A'B'C'D'. Pit AB=a, AD=b, AA'=c. Phan tich vecto AC' theo
a,b,c?
A. AC'=-a+b+c. B.AC'=a+b-c. C.AC'=a+b+c. D.AC'=a-b+c.

Cho ttr dién ABCD. Piém N xéc dinh béi dfmg thirc sau AN = AB + AC — AD. Ménh dé nao

dang?
A. N latrung diém BD. B. N 1a dinh hinh binh hanh BCDN .
C. N la dinh hinh binh hanh CDBN . D. N=A.

Cho hinh hogp ABCD.AB'CD'. Goi M 1la diém dugc xac dinh boi déng thirc sau
MA + MB + MC + MD + MA' + MB' + MC’ + MD’ = 0. Ménh d nao dung?

A. M 14 tam miat day ABCD.

B. M 1a tdm mit day A'B'C'D".

C. M 1 trung diém doan thiang ndi hai tim cua hai mit day.

D. tap hop diém M 1a doan thing ni hai tAm cua hai mit day.

Cho hinh hop ABCD.A'B'C'D’ ¢6 tim O. Pat AB=a, BC =b. Piém M xéc dinh boi déng
— 1/~ - )
thirc OM = E(a - b) . Khéng dinh nao sau day dang?

A. M I trung diém BB'. B. M 1a tam hinh binh hanh BCC'B".
C. M 1i trung diém CC'. D. M la tdm hinh binh hanh ABB'A".

Cho ba vecto a,b,c . Didu kién nao duéi day khang dinh a,b,c dong phang?

A. Tdn tai ba s thuc m,n, p théaman m+n+ p=0 va ma+nb+ pc=0.
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B. Ton tai ba s6 thuc m,n, p thoamdn m+n+p=0 va ma +nb + p6=6.

C. Ton tai ba s thuc m,n, p sao cho ma+nb + pE =0.
D. Gia cua gl, 6,6 dé)ng qui.

Cau17: Cho ba vécto a,b,c khong dong phang. Xét cac vécto Xx=2a+b va 9 —a-b-c va
7 =-3b—2c. Khing dinh nao dudi day la ding?
A. ;(,9,2 dong phang.
C. x,b

,Z d6i mot cung phuong.

< |

B
cung phuong. D.

Cau 18: Cho ba vécto a,b,c khong dong phiang. Khang dinh nao dudi ddy dung?

A. X=a+b+2c va 9:25—36—66 va z=-a+3b+6¢C ddng phang.

B. x=a—-2b+4c va 9:35—36+26 va z=2a-3b-3c dong phang.
C.x=a+b+c va §/=25—3B+E va z=-a+3b+3c ddng phang.
D. x=a+b-c va )7225—6+36 va z=-a-b+2c dong phang.

Ciu 19: Ménh dé nao sau day la sai?
A. ab.c dong phang néu mot trong ba vecto d6 bang 0.
B. a,b,c ddng phang néu co hai trong ba vecto d6 cling phuong.
C. Trong hinh hop ABCD.A'B'C'D" ba vecto AB',C'A", DA’ dong phang.
D. x=a+b+c ludng ddng phang véi hai vecto avab.

Cau 20: Mot chiéchén tron duq’c treo song song v6i mit phang 1’12‘?.1’1’1 ngang boi ba s¢i day khong dan xuét
phat tir diém O trén tran nha va lan lugt budc vao ba diem A, B,C trén dén tron sao cho cac lyc
cang El Ez E3 lan luwot trén mdi diy OA,0OB,0Cd6i mot vudng goc véi nhau va

‘El‘ = ‘Ez‘ = ‘ES‘ =15 (N). Tinh trong luwong ctia chiéc dén tron do.

A. 143N B. 15v/3N. C.17\/3N. D. 16V/3N.
Céu 21: Mot chiéc dén chum treo c6 khéi luong m =5kg duoc thiét ké voi dia dén duoc gitt bai bon
doan xich SA,SB,SC,SD sao cho S.ABCD 1a hinh chép tir giac déu co ASC =60". Tim do 16n

cta lyc cang cho mdi soi xich. Ldy g =10m/s?.
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]

15V3 2043 253 3043

A—N B—N C—N D—N

Cau 22: Theo dinh luat I Newton (Vat li 10 - Chdn troi sang tao, Nha
xudt ban Gido duc Viét Nam, 2023, trang 60) thi gia tc cua
mot vat c6 cung hudng voi lyc tac dung 1€n vat. PO 16n cua gia
tdc ti 16 thuan véi d6 16n cia luc va ti 16 nghich véi khéi luong

cia vat: F =ma trong d6 a la vecto gia toc (m /32), Flal|

vecto lyc (N). Mubn truyén cho qua bong cé khdi luong
0,5 kg mot gia toc 50 m/s” thi can mot luc da c6 do 16n 1a bao nhiéu?
A.10N. B. 15N. C. 20N. D. 25N.

Cau 23: Néu mot vat c6 khoi luong m(kg) thi luc hép dan P cua Trai Dt tic dung 1én vat dugc xac

dinh theo cong thurc P= mg , trong do § la gia tdc roi tu do ¢6 d6 16n g =9,8 m/s?. Tinh do

16n cta lyc hap dan ctia Trai Pat tic dung 1én mot qua tao c6 khéi luong 105 gam

\

ey

g
P
A. 1,029N. B. 1,433N. C. 2,096 N. D. 1,477 N.

Ciu 24: Trong dién truong déu, luc tinh dién F (don vi: N) tac dung 1én dién tich diém co dién tich q
(don vi:C ) dugc tinh theo cong thie F =q.E, trong d6 E 1a cuong do dién truong (don vi:
N/C). Tinh d6 16n cua lyc tinh dién tdc dung Ién dién tich diém khi q=10"°C va d6 16n dién
truong E =10° (N/C)

A. 107*N. B. 2.10°N. C. 1072N. D. 1,8.10°N.
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PHAN Il. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon ding hoac

sai.

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Trong khong gian, cho tit dién ABCD c¢6 trong tam G .
a) GA+GB+GC+GD =0
. 1 .
b) OG =Z(OA+OB+OC+OD)
c) BG =GA+GC +GD
d) AG=2(AB+AC+AD)
Cho tir dién ABCD.Goi M va N 1lan luot 1a trung diém ciia AB,CD va G la trung diém MN

a) GA+GB+GC+GD =0
b) MA+ MB + MC + MD = 4MG

c) MN = (A8 +CD)

d) 2MN = AC + BD

Trong khong gian cho hinh hgp ABCD.A'B'C'D’ tam O.

a) AC’ = AB + AD + AA'.

b) AB+BC'+CD+DA=0.

c) AB+AA = AD + DD'.

d) AB+BC +CC'=AD'+D'O+0C’.

Trong khong gian, cho hinh hp ABCD.A'B'C'D’.

a)%+ﬁz?€+ﬁ. b)ﬁ+TO+ﬁ:FC.

¢) BC+BA+BB' =BD'. d)BA+DD’+BD'=BC .

Trong khong gian, cho hinh chép S.ABCD c6 ddy ABCD 14 hinh binh hanh tam O. Goi G 1a
diém thoa man GS + GA+GB +GC +GD =0.

a) AB +BC +CD + DA=S0

b) OA+OB+0C+0D=0

c) SB+SD =SA+SC.

d) GS =30G.

Trong khong gian, cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 canh bang a. Goi | 1a tdm hinh

vuong ABCD, goi G la trong tam cua tam giac AB'C (tham khao hinh v§).

C

A fy
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a) AB + AD + AA' = AC' .
b) GA+GB'+GC =2GI .
c) AB+AD=ATC'.
d) BD' = 2BG.

Cau7: Trong khong gian, cho t&r dién ABCD. Goi M, N lan luot 1a trung diém AD,BC
a) AB,DC,MN dong phang.
b) AB, AC, MN khong dong phang.
c) AN,CM, MN ddng phang.
d) BD, AC,MN ddng phang.

Cau 8: Trong khong gian, cho tr dién ABCD . Trén canh AD va BC lan
lugt lay cac diem M, N sao cho AM =3MD va BN =3NC . Goi
P,Q lan luot 13 trung diém AD va BC.
a) P—Q =AC + DB
b) MN = MA+ AC +CN
c) MN =MD + DB + BN
d) BD, AC,MN dong phang.

Cau9: Cho hinh hop chii nhat ABCD.A'B'C'D’' ¢6 canh AB=a; AD = a\/§; AA’ =2a. Xét tinh dang,

sai cua cac khang dinh sau:

— = = Al D'
a) AB +CD =0 !
b) AD+CB' =0 B c'
¢) |AB + AD|= a5 ] .
d) \E+W+@\=2ﬁa R y

Ciu 10: Trong khong gian, cho hinh 1ap phuwong ABCD.A'B'C'D’ ¢6 canh bang a

Al D'

|
I
i
B : ol
I
I
I
I

a) BB—-DB=BD
b) BA+BC +BB'=BD
c) ‘ﬁ+E+B—B’ :a\/f

d) \B—C—B—A+C—'A\=a
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Cau 11:

Cau 12:

Trong khong gian. cho tir dién ABCD. Goi M, N lan luot Ia trung
diém ctia cac canh AD va BC, | 1a trung diém MN.

a) AB-CD=AC-BD

b) AB+CD =AD +CB

c) AB + DC = 2MN

d) IA+IB+IC+ID=0

M5t chiée 6 t6 duogc dit trén mit day dudi cia mot khung st c6
dang hinh hdp chir nhat v6i ddy trén 1a hinh chit nhat ABCD, mat
phing (ABCD) song song véi mit phing nam ngang. Khung st
d6 duge bude vao moc E cta chiée can ciu sao cho cac doan day
cap EAEB,EC,ED c6 d¢ dai bang nhau va cung tao vdi mat
phang (ABCD) mét goc bang 60 . Chiéc cin cau kéo khung sat
1én theo phuong thang dimg. Biét rang cac luc cing EEESE
déu c6 cudng d6 1a 4700 N va trong luong ciia khung si 1a 3000 N
D EAF =R F

bR =R F

c) ‘El + Es\ =8141N (lam tron dén hang don vi)

d) Trong luong ciia chiéc xe 6 t6 1a 16282 N (lam tron dén hang don vi).

PHAN IIl. Cau tric nghiém tra I&i ngan

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Trong khong gian, cho hinh 1ap phuong ABCD.A'B'C'D’ biét ring AN =—4AB +k AA' - 2AD
(keR) va AM =2AB+ AA —3AD . Tim gia tri k thich hgp &é AN L AM
Trong khong gian, cho hinh chép S.ABCD ¢6 day 14 hinh binh hanh tim O,M 1a diém thay d6i

trén SO . Ti sb SS—'\g sao cho P = MS? + MA? + MB? + MC? + MD? nho nhét 13 bao nhiéu?

Trong khong gian, cho tir dién ABCD c6 cac diém M,N,P 1an luot thudc cac canh BC,BD va
AC sao cho BC =4BM,AC =3AP,BD =2BN . Mt phang (MNP) cét duong thang AD tai

diém Q. Tinh ti sb ﬂ.
AD

Trong khong gian, cho tir dién S.ABC c6 SA=SB=SC=AB=AC=2,BC = 272 Hay tinh
SC.AB.

Trong khong gian, cho tr dién ABCD. Goi E,F Ian lugt 1a trung diém cia AB, CD. Cho
AB =2a, CD=2h, EF =2¢. Vi M 1a mét diém tuy y, biét tong MA* + MB® =k.ME* +1.a°.
Tinh k +1.

Trong khong gian, cho hinh hop ABCD.A'B'C'D’ . Biét MA =k.MC , NC' =1.ND.Khi MN song
song véi BD' thi k +1 co gia tri 1a bao nhiéu?
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Cau7: Trong khong gian, cho hinh hop ABCD.AB,C,D, c6 G,;G, lan luot 1a trong tim tam giac BDA
va CB,D,. Biét AC, =aAG, +bAG,. Tinh a+b

Cau8: Chohinhchép S.ABC véi SA=3,SB =4,SC =5. Mot mit phang () thay doi luon di qua trong
tam ctia S.ABC cit cac canh SA,SB,SC tai cac diém A,B,,C,. Tim gia tri nhé nhét cta biéu

1 N 1 N 1 .

SA> SB? SC?

Cau9: Trong khong gian, cho hinh lap phuong ABCD.A'B'C'D’. Goi N 1a diém thoa C'N = 2NB’, M
1a trung diém cia A'D’, | 1a giao diém cua A'N va B'M . Biét Al =aAA'+bAB +CcAD. Tinh
a+b+c.

Cau 10: Trong khong gian, cho hinh chép S.ABCD day 14 hinh binh hanh. Goi M va N 1a cac diém

thie P =

thoa man MD +MS =0, NB +2NC = 0. Mt phing (AMN) cét SC tai P . Tinh ti s6 %.
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VECTO VA HE TOA PO TRONG
KHONG GIAN

VECTO TRONG KHONG GIAN

BAI @
3
IY.Y Y LY THUYET CAN NHO

Vecto’ trong khong gian

Pinh nghia: Vecto trong khong gian 1a mot doan thang c6 huéng. Do dai ctia vecto trong khong gian 1a
khoéang cach gitra diém dau va diém cudi cta vecto do.

Chii y: Tuong ty nhu vecto trong mit phang, dbi voi vecto trong khong gian ta ciing c6 cac ki hiéu va khai
ni€ém sau:
« Vecto c6 diém dau 1a A va diém cudila B dugc ki higula AB .

+ Khi khong can chi rd diém dau va diém cudi cua vecto thi vecto con dugc ki hiéu la &,b, X, y,...

+ D0 dai cua vecto AB duoc ki hiéu la ‘E

. d6 dai ciia vecto a duoc ki hiéu 1a ‘a‘

« Puodng thing di qua diém dau va diém cudi ciia mot vecto dugc goi 13 gia cua vecto do (Hinh 1).

=]

d

Hinh 1. Puong thang d 1a gia cia vecto a

Tuong ty nhu trudng hop ciia vecto trong mit phang, ta co cac khai niém sau ddi véi vecto trong khong

gian:

« Hai vecto duoc goi la cung phuong néu ching co gia song song hodc tring nhau.

« Néu hai vecto cting phuong thi chiing cung huéng hodc nguoc hudng.

« Hai vecto & va b dugc goi 1a bing nhau, ki hiéu @ =b, néu ching c6 cing d¢ dai va cung
hudng.

Chi y: Tuwong tu nhu vecto trong mit phing, ta c6 tinh chat va cac quy wéc sau ddi voi vecto trong khong
gian:
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« Trong khong gian, véi mdi diém O va vecto a cho trudce, c6 duy nhat diém M sao cho OM =&

« Céc vecto c6 diém dau va diém cudi tring nhau, vi du nhu AA, BB, ... goi la cac vecto-khong.
+ Ta quy udc vecto khong c6 do dai 1a 0, cung hudng (va vi vay cung phuong) vdi moi vecto.

« Do d6, cac vecto khong déu bang nhau va duoc ki hiéu chung 1a 0.

Tong va hiéu cua hai vecto trong khong gian

a) Tong ciia hai vecto trong khong gian

A
a —
a
B
0

Trong khong gian, cho hai vecto a va b. Lay mot diém O bat ki va cac diém A, B sao cho OA=a va
AB =b . Khi dé, vecto OB dugc goi 1a téng ciia hai vecto & va b, ky hicula a+b .
Trong khong gian, phép 13y tong cia hai vecto dugc goi 1a phép cong vecto.

Nhin xét: Quy tic ba diém va quy tac hinh binh hanh trong mit phang van ding trong khong gian:

« Quy tic ba diém: Néu A, B,C la ba diém bt ki thi AB+BC =AC

« Quy tic hinh binh hanh: Néu ABCD 14 hinh binh hanh thi AB+ AD = AC

B'r Cr-’
« Quy tdc hinh hgp chir nhat: Cho hinh hop ABCD.A'B'C'D’. Tacé AB+AD+ AA = AC'.

H¢ thirc twong tu: BA+BC + BB’ = BD’

Chu y: Twong ty nhu phép cong vecto trong miat phang, phép cong vecto trong khong gian ¢ cac tinh chat
sau:

« Tinh chit giao hoan: Néu d va b 1a hai vecto bt ki thi a+b =b+a.

- GV. Phan Nhat Linh - @ SDT: 0817 098 716

|




Chwong 2. VECTO VA HE TRUC TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

AL

+ Tinh chit két hgp: Néu &b va € 1a ba vecto bit ki thi (a+b)+¢ =a+(b+c).

« Tinh chit cdng véi vecto 0:Néu & 1a mot vecto batkithi d+0=0+a=4.
Tir tinh chat két hop cuia phép cong vecto trong khong gian, ta c6 thé viét tong ctia ba vecto ab vacla
d+b+¢ ma khéng can sir dung cac ddu ngodc. Tuong tir ddi v6i tong ctia nhiéu vecto trong khong gian.
b) Hiéu cta hai vecto trong khong gian

Vecto d6i: Trong khong gian, vecto ¢ cing do dai va ngugc hudng véi vecto a duogc goi 1a vecto dbi cua
vecto é

« Vecto déi cia a ki higu 1a —a

« Vecto ddiciia AB 1a BA, nghiala —AB =BA (dung dé lam mat déu trir truée vecto)

« Vecto 0 duoc coi 1a vecto dbi cua chinh n6

Pinh nghia: Trong khong gian, cho hai vecto a,b.Ta goi a+ (—5) la hi€u cua hai vecto avab vaki
hiéu la a - b. Phép lay hiéu cua hai vecto duoc goi 1a phép trir vecto.

Nhan xét:

« Voibadiém O, A, B bét ki trong khong gian thi ta c6 OB-OA= AB.

» Hai vecto @ va b déi nhau thi a+b=0
Tich ctia mot s6 vé&i mot vecto’ trong kKhong gian

Trong khong gian, tich cia mot s6 thuc k = 0 voi mot vecto @ = 0 1a mot vecto, ki hiéu 1a kad , duge xac
dinh nhu sau:
+ Cung hudng véi vecto a néu k>0 ; nguoc hudng voi vecto a néu k<0
« C6 do dai bang |k|.[a].
Phép 14y tich ctia mot sé véi mot vecto duoc goi 12 phép nhan mét s véi mot vecto.
Chii y: Quy uéc kd =0 néu k =0 hodc a=0.
« Néu kd =0 thi k=0 hodc a=0.

« Trong khong gian, diéu kién can va dii dé hai vecto a @ va b (6 * 6) cung phuong 14 ¢6 mot sb
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H¢ thirc trung diém, trong tim:

/4 9 2 —_— _— — —_— —_— 1;»
= Neéu | latrung diém cua doan thang AB thi IA+IB=0; IA=-1B; Al :EAB;...

» Néu G la trong tam cua tam giac ABC thi @\+@+G—C:6; FA:-%R; @:—2&;...

Nhan xét:
» \/6i hai vecto a va b bat ky, voi moisé h va k, ta ludn c6:
e k(a+b)=ka+kb o (h+k)a=ha+ka o h(kd)=(hk)a
L L - 1a=0
eld=a e (-1)d=-a ka=0 {
k=0

» Haivecto a va b (6 khac 6) cung phuong khi va chi khi c6 s6 k sao cho a=kb
= Badiém phan biét A, B, C thang hang khi va chi khi c¢6 s6 k = 0 sao cho AB =kAC

Tich vo hwéng cua hai vecto trong khong gian

Goc giira hai vecto

Trong khong gian, cho hai vecto U,V khac 0. Lay mot diém A bat ki /
va goi B,C 1a hai diém sao cho AB=u, AC=v. Khi d6, goc <
BAC(0° <BAC < 180") duge goi la gbc giita hai vecto U va v, ki hi¢u

= Néuu cung hudng voi v thi (6\7) =0°; nguoc hudng thi (Gv) 180°; vudng goc th1 u V =90°

Dinh nghia tich vo huwdéng cua hai vecto: Trong khong gian, cho hai vecto u,v khac 0. Tich vd hudng

clia hai vecto U va v 1a mot sd, ki hiéu 1a u.v, duge xac dinh béi cong thirc: uv = ‘UHV‘ .Cos(u,v).

= Trong tru’(‘yng hop U=0 hodic v=0 ta quy udc uv=0

-2 -2 - —
= uu=u —‘ ‘ u >0; u =0 u=0

uv
ul

= VO’lhalveCtOUthaCO tacoULlveuv=0

= Véi hai vecto U, v khic 0, ta co cos(ﬁ,x?):

Tinh chét: Vi ba vecto gl, 6, C vasé thuc k ta co:

. ab-b.a e a(b+6)-ab+ac « (ka)B =k (ab) (k)
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BN/ PHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Xac dinh vectd, chiing minh dang thic vectd, dé dai vecto

BAI TAP TU LUAN

Bai tap 1: Cho tir dién ABCD c6 d6 dai mdi canh bang 1
a) Co bao nhiéu vecto co diém dau 12 A va diém cudi 1a mot trong cac dinh con lai cua tr di¢n
b) Trong cac vecto tim dugc & cau a, nhing vecto ndo ¢ gid nam trong mét phiang (ABC)

¢) Tinh d¢ dai cua céc vecto tim dugc ¢ cau a.
A

C
Léi giai

a) Co ba vecto la AB,AC va AD.

b) Trong ba vecto AB, AC va AD chi c6 hai vecto 13 AB va AC c6 gia nim trong mat phing
(ABC).

¢) Vi tir dién ABCD c6 d¢ dai mdi canh biing 1 nén |AB|=| AC|<| AD|=1.

Bai tap 2: Cho hinh lang truy ABC.A'B'C’.

a) Trong ba vecto BC,CC’ va B'B thi vecto nao bang vecto AA ? Giai thich vi sao.

b) Goi M 14 trung diém ctia canh BC. Xéc dinh diém M’ sao cho MM’ = AA’,
A

C

Loi giai
a) Hai duong thing AA’ va BC chéo nhau nén hai vecto AA’ va BC khong cung phuong.

Do dé, hai vecto AA' va BC khong bang nhau.
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T giac ACC'A’ 1a hinh binh hanh nén AA’//CC’ va AA'=CC’.
Hai vecto AA’ va CC' ¢6 cing d6 dai va cuing huéng nén hai vecto dé bang nhau.

Tuong ty, hai vecto AA va BB ¢o cung d6 dai va ngugc hudng nén hai vecto AA va B'B
khong bang nhau.

b) Goi M’ 1a trung diém ctia canh B'C’. Vi tir giac BCC'B’ 14 hinh binh hanh nén MM '//BB’
va MM'=BB'".

Hinh lang tru ABC.A'B'C’' ¢6 AA'//IBB’ va AA'=BB’, suyra MM'//AA" va MM'= AA'.
Hai vecto MM’ va AA" c6 ciing d6 dai va cing huéng nén MM’ = AA',
Viy trung diém ctia canh B'C’ 1a diém M’ can tim.

Bai tip 3: Cho hinh ling tru S.ABCD c¢6 ddy ABCD I hinh binh hanh. Goi M,N,O lan luot I4 trung
diém AB,CD va AC . Chiing minh rang:

B
a)HaivectoWVém d6i nhau b) SA+SB +SC + SD = 450
¢) SD-BN -CM =SC
Loi giai
a) Tt giac ABCD 1a hinh binh hanh nén AB=CD va AB song song véi CD = BM = DN

Suy ra BM// DN nén tir giac 1a hinh binh hanh. Hai vecto BM va DN c6 cung do dai va nguoc
huéng nén chiing ddi nhau.

b) Ta co SA+SC =2S0; SB +SD =2S0 suy ra SA+SB +SC + SD = 450
c) Turcau a ta co BN =-DM suy ra SD-BN—-CM =SD+DM —CM =SM + MC =SC

Bai tap 4: Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canhbang a.Goi G 14 trong tim cta tam giac AB'D’
A n'

Bf
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- W /[ /L 4
a) Tim vecto CC'+ BA; CC’'+ BA+ D'A b) Chirng minh BC + DC + AA' = AC’
¢) Chimg minh BB’ + AD +CD =B'D d) Chtmg minh BB'—C'B’ + D'C’ = BD’
¢) Ching minh A'C =3A'G f) Tinh do dai u= AB + AD’ + AA’

Loi giai
a) Vi ABCD.A'B'C'D’ 1a hinh hop nén BA=CD va D'A’=CB
Suy ra CC'+BA+D'A'=CC'+CD+CB=CA'.
b) Vi t&t gidc ABCD 1a hinh binh hanh nén BC = AD va DC = AB

Apdungquytéchinhh@psuyra BC + DC + AA = AD + AB + AA’ = AC’

¢)Taco AD=B'C’' va CD =B'A’ do d6 BB'+ AD +CD = B'B + B'C’ + BA'=B'D
d) Ta ¢6 ﬁ—cTa'—D'C'=BT2«—(D'C'+@)=?B'—W=@+(—W)
=BB'+B'D'=BD

¢) Do G la trong tm tam giac AB'D’' nén GA+GB’+GD’ =0 . Khi d6 theo quy téc hinh hop
taco: AC=AA+AB +AD =AG+GA+AG+GB + AG+GD =3AG

f)Taco u=AB+AD +AA = AB+AD + AA = AC’. Suy ra M=AC=a\/§

Bai tap 5: Ba luc El, Ez, E3 cung tac dung vao mot vat co phuong do6i mot vuong géc voi nhau va co6 do
16n 1an lugt 1a 2N, 3N va 4N.

a) Tinh d 16n hop hai luc F,,F,

a) Goi O la vi tri trén vat ma ba lyc cung tac dong vao. Goi A, B, C la cac diém sao cho El =0A

F,=OB, F,=0C . Khi o |F, + F,|= OE = /3’ + 4’ =5N
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OB +0OC = OE
b) Dung cac hinh chir nhat OBEC va OEFA thitaco ¢ . _ . _
OA+OE =0F

Do do E+€+E:ﬁ+@+(f:ﬁ+O—E:C¥

Vay d6 16n hop luc cua cé ba lyc la:

\E+€+E\:O—F’:\/OA2+0E2 =JOA? + OB +OC? =+/22 + 3 + 42 =29 N.

Bai tip 6: Cho tir dién ABCD c6 AC va BD cung vudng goc v6i AB . Goi M, N 1an luot 14 trung diém
ctia hai canh AB,CD . Chimg minh ring:

a) W:%(E+ﬁ) b) MN.AB =0
Loi giai

a) Ta c6: MN =MA+AC+CN va MN =MB+BD+DN. A
Do d6 2W=(m+m)+(ﬁ+ﬁj)+(m+m).
Vi M,N Iin luot I3 trung diém cia AB,CD nén M
MA+MB=CN +DN =0.

e — SN P — B D
Suy ra 2MN = AC +BD , hay MN =E(AC+ BD).

S N
b) Tir gia thiét, ta co AC.AB =BD.AB=0.
C

Vi vay
SR NP, N ——
MN.AB:E(AC+BD).ABzEAC.ABJrEBD.AB:O.

Bai tip 6: Tinh khoang cach tir trong tim cta mot khdi Rubik (dong chét) hinh tir dién déu dén mot mat

cua nd, biét rang chiéu cao ctia khoi Rubik 1a 8cm.

C
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Gia sir khoi Rubik (ddng chat) hinh ttr dién déu dwgc mo phong nhu hinh vé.
Vi G latrong tam DBCD nén | la trong tam cua tur dién.

Vi ABCD I hinh t& dién déu nén AG L (BCD) va AG =8cm.
Mit khac Al =3IG nén 3 diém A, I, G thing hang va IG = % AG .
Do d6 IG L (BCD) =d(I,(BCD))=1G =%AG =2cm.
Bai tap 7: Ba soi ddy khong gidn v6i khdi lwong khong dang ké duoc bude chung mot dau va duge kéo

cing vé ba huéng khac nhau. Néu céc luc kéo lam cho ba soi day ¢ trang thai dimg yén thi khi d6 ba soi
day ndm trén ciing mot mat phang. Hay giai thich vi sao?

S
)
Y
Q

Gia su lyc kéo trén moi sgi day duoc biéu dién boi cac vecto OA,OB,OC véi la dau chung cua

ba soi day. Khi ba sgi ddy can bing thi OA+OB+0C =0.

V& hinh binh hanh OADB . Theo quy téc hinh binh hanh thi OA+OB =0D.

Do d6 OA+OB+0C =0« 0D+0C =0« 0C =-0D.

Hay O la trung diém ctia CD. Do d6 cac diém O, A,B,C cling thudc mit phing (ABCD).

Suy ra ba soi ddy cting nam trong mat phing do.
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BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong
an.
Caul: Chotrdién ABCD.Pit AB=a, AC=b, AD=c.Goi G la trong tm tam gisc BCD. Ping

thirc nao sau day dung?

A. m:5+5+5.

C. AG=(a+bec)

Goi M 1a trung diém ciia CD:%’%W.

S SR B [ S —

Mt khéc AG = AB +BG = AB +~BM =AB+§.§(BC+BD)
G A -

:AB+—(AC—AB+AD—AB):—(AB+AC+AD):—(a+b+c).
3 3 3

Cau2: Chotirdién ABCD.Pit AB=a, AC=b, AD=c.Goi M la trung diém cua doan BC . Ping
thirc nao dudi day dang?

A. DM =2 (a+b-2). B. DM =>(a+25c).
C. DM =>(a~25+). D. DM =(a+25-).
Loi giai
A

Vi M la trung diém ctia BC:W:%%.
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Chuong 2. VECTO VA HE TRUC TOA DO TRONG KHONG GIAN

Matkhécmzﬁ+ﬁ+w:ﬁ_ﬁ+%ﬁ

—AB-AD+(BA+AC)==AB+>AC - AD =~a+ ~b-¢=~(a+b-2()
2 2 2 2 2 2

Cau3: Chotirdién ABCD.Goi M va P lan luot Ia trung diém cuia cac canh AB va CD. Pt AB=b

,AC=c, AD=d. Khing dinh nao sau day ding?

A MP=(c+d +b). B. MP=2(d+5-¢).

C. MP——(c+b-d). D. MP——(c+d-b).

P

2AM = AB

Vi M,P lan luot 1 trung diém cta AB,CD =4~
AC + AD = 2AP

w:m+ﬁ:_m+ﬁ:_%ﬁ+%(rc+m)

Cho tir dién ABCD va diém G thoa mén GA+GB+GC +GD =0 (G latrong tam cua tr dién).
Goi G, 1a giao diém clia GA va mit phang (BCD). Khang dinh nao duéi ddy ding?
A. GA=-2GG. B. GA=4GG. C. GA=3GG. D. GA=2GG.

Cau 4:

Loi giai

A

C
Vi G, la giao diém cia AG va mit phang (BCD) = G, la trong tdm tam giac BCD.
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AL

Suy ra = GA+3GG, =0 —»GA=3G,G.

CAu5:  Cho hinh chép S.ABCD c6 day ABCD 14 hinh binh hanh. P4t SA=a, SB=b, SC=c, SD=d
. Khing dinh nao duéi day 1a dung?
A.5+5:5+a. B.a+b+c+d=0. C.a+d=b+c. D.a+b=c+d.
Loi giai

. SA+SC=2S0=a+C - - - -
Goi O la tam hinh binh hanh ABCD =< ___ . _=a+c=b+d
SB+SD=2SO=b+d

Cau 6: Cho hinh lang truy ABC.A'B'C’. Dat AA = a, B=b, AC =c. Goi G’ la trong tam cua tam

giac A'B'C’. Vécto AG’ bang?

AS(a+®+c).  B.(3a+brc).  C.(a+b+x). D (a+bc).

Loi giai

C
Goi | 14 trung diém B'C’. Vi G’ 1a trong tdm tam giac AB'C' = A'G’zém.
Mit khic AG'= A + NG’ = AR+~ AT = AR+ (W8 + AC')

:M'+%(ﬁ+ﬁ):%(3ﬁ+ﬁ+ﬁ):%(35+5+E).

Cau7: Cho hinh lang try ABC.A'B'C’. Dat AA' = 5, AB=b , AC =c. Hay bidu dién vecto B'C theo

a,b,c?

A.BC=a+b-c. B.B'C=-a+b-c.

C.B'C=a+b+c. D. B'C=-a-b+c.
Loi giai
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4#;

(¥
Vi BB'C'C 14 hinh binh hanh nén= B'C = B'C’ + B'B = BC — AA/

— AN +BA+AC=-AA'-AB+AC =-a-b+cC.

Cau 8: Cho hinh lang tru ABC.A'B'C'. Goi M 1a trung diém cua canh BB'. it CA= 51, CB =5,
AA =c. Khang dinh nao sau day dung?

A.m‘zaﬂé_%s. B.m:m_%a.

— . - 1~ - . . 1

C. AM:b—a+Ec. D. AM:a—c+§b.
Loi giai

Vi M 14 trung diém BB'—)W:%B—B'.
e e ] L. 1-
Mit khac AM = AB + BM :—BA+EBB':—CA+CB+EBB'=—a+b+Ec

Cau9: Cho hinh hop ABCD.A'B'C'D’ tdm O. Goi | 13 tim ctia hinh binh hanh ABCD.Pat AC'=u,
CA'=v, BD' =x, DB’ =y. Khi dé:

A 200 == {4V x+Y). B. 201 =~ Z(U+V+x+).
C. 200 = (i +v+x+Y), D. 201 = £{(u+v+x+Y).
Loi giai

_ : y OA+ OB = 20M
Goi M, N lan luot 1a trung diém AB.CD=<__ . _ = __ .
OC +0OD = 20N

Vi | l1a trung diém MN = OM +ON = 201 :2&:%((TA+@+(%+®)
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Cau 10:

Cau 11:

Cau 12:

Ciu 13:

AL

=22 AC-2CA-2BD -2DB | =—=(d+v+x+Y).

2\ 2 2 2 2 4

Cho hinh lang tru tam giac ABC.A'B'C’. bat AA = 5, AB =D , AC :E, BD=d. Khéng dinh
nao sau day la dung?

A.a=Db+c. B.a+b+c+d=0. C.b-c+d=0. D.a+b+c=d.
Loi giai

Taco) BC=AC-ABed=c-beb-c+d=0.

Cho hinh 14p phuong ABCD.A'B'C'D'. Goi O 1a tim cta hinh l4p phuwong. Khing dinh nao
sau day la dung?

A. AG = 7(AB+AD + AR). B. AG=(AB-+AD + AR).
3 2
C.Ezl(ﬁ+ﬁ+m). D.m:g(ﬁ+ﬁ+ﬁ).
4 3
Loi giai
A’I B’
D’ i (o
e
4'” B
DL ¢

Tacod AC' = AB + AD + AA
Mit khac O 1a trung diém AC':TO:%AT:':%(E+E+@).

Cho hinh hop ABCD.A'B'C'D'. Pit AB=a, AD=b, AA'=c. Phan tich vecto AC' theo
a,b,c?

A. AC'=-a+b+c. B.AC'=a+b-c. C.AC'=a+b+c. D.AC'=a-b+c.

Loi giai
D '
1 ”B!
A
| o
C = -—=z
2 B C
A @ B

Taco AC=AA+AC=AA+AB+AD=a+b+c.

Cho tt dién ABCD. Piém N xéc dinh béi déng thitc sau AN = AB + AC — AD. Ménh dé nao
ding?

A. N 1a trung diém BD. B. N 1a dinh hinh binh hanh BCDN .
C. N la dinh hinh binh hanh CDBN . D. N=A.
Loi giai
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Taco AN = AB + AC — AD < AN — AB = AC — AD < BN =DC.
Suy ra N 1a dinh tha tu cua hinh binh hanh CDBN .

Cau 14: Cho hinh hop ABCD.AB'C'D'. Goi M 1a diém duoc xac dinh boi déng thirc sau
MA + MB + MC + MD + MA' + MB' + MC’ + MD’ = 0. Ménh d& nao dtng?
A. M 1atdm mat day ABCD.
B. M 14 tdm mit day A'B'C'D".
C. M 1a trung diém doan thang ni hai tAm ctia hai mat day.
D. tip hop diém M 14 doan thing ndi hai tAm ctia hai mat day.
Loi giai

OA+0OB+0C +0D =0
OAN+0B +0C +0D =0

Goi O=ACBD va O’:A’C’mB'D’:{

MA + MB + MC + MD = 4MO + OA + OB + OC + OD = 4MO
- {MA’ +MB’'+ MC' + MD’ = 4MO’ + OA' + O'B' + O'C' + O'D’ = 4MO’
= 4MO +4MO'=0> MO+ MO =0= M 1a trung diém ctia OO".
Cau 15: Cho hinh hop ABCD.A'B'C'D’ ¢6 tim O. Pit AB=a, BC =b. Piém M xdc dinh boi ding
thitc OM = %(é — 6) . Khang dinh nao sau day dung?

A. M 1a trung diém BB'. B. M 1a tdm hinh binh hanh BCC'B".
C. M 1atrung diém CC'. D. M la tdm hinh binh hanh ABB'A".
Loi giai

Goi 1,1’ lan luot 1a tam cac mat day ABCD,A'B'C'D' = O la trung diém 11",

_ —

Métkhéch%(a b) 2(AB BC) ;(ﬁ:’+@)=EDB=|B.

Suyra M 1 trung diém BB'.

Cau 16: Cho ba vecto a,b,c . Didu kién nao dudi day khing dinh a,b,c dong phang?
A. Tdn tai ba s6 thuc m,n, p théamin m+n+p=0 va ma+nb + pc 0.
B. Tn tai ba s thuc m,n, p théaman m+n+ p=0 va ma+nb+ pc=0.
C. Tdn tai ba sb thuc m,n, p sao cho ma -+ nb + pE =0
D. Gi4 cua a,b,c ddng qui.
Loi giai
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AL

Xétm=n=p=0talubncé m+n+p=0 va ma -+ nb + p6=6 nhung khong thé suy ra

duge a,b,c ddng phing.

Xét m+n+ p =0 thi chic chin c6 mét trong ba sé m,n, p khac 0.

: e n- - - .

G1és1”rm¢0—>ma+nb+pc:0<—>a:——b—£c—>ab,cdéngphéng.
m m

Cau17: Cho ba vécto a,b,c khong dong phiang. Xét cic vécto Xx=2a+b va 9:5—b—c va

7= —3b 2c. Khing dinh nao duéi day 1a ding?
A. X,y Y,z dong phang. B. x,a cung phuong.
C. x,b cung phuong. D. X 9 z déi mot cung phuong.

Gia st ba vecto ;(,9,2 dong phang khi d6 — x = m§ +nz.
m=2
o _ - - m=2
< 2a+b=ma—(m+3n)b—(m+2n)c < m+3n:—1<—>{n_ L
m+2n=0 B

Vay X,y,z dong phang.

Ciu 18: Cho ba vécto a,b,c khong dong phang. Khang dinh nao dudi diy ding?
A. X=a+b+2c va 9:25—36—66 va z=-a+3b+6¢C dong phang.

B. x=a—2b+4c va y=3a—-3b+2c va z=2a—-3b—3c dong phing.
C.Xx=a+b+C va y=2a-3b+C va z=-a+3b+3c ddng phing.
D. x=a+b-c Vé9=25—6+36 Vé2=—5—5+26d6ngph§mg.

Loi giai

Tacé X,Y,z dong phang khi va chi khi Im,n: X = m)_/ +nz.
X=a+b+2c
Véi {y=2a-3b—6c= X—§y+ ZZ—))? y,z ddng phing.
z=—a+3b+6c
Céau 19: Ménh dé nao sau day la sai?
A. ab,c ddng phang néu mot trong ba vecto d6 bang 0.

B. a,b,c dong phang néu co hai trong ba vecto d6 cing phuong.
C. Trong hinh hop ABCD.A'B'C'D" ba vecto AB',C'A’, DA’ ddng phang.

D. X=a+b+c ludng ddng phing vé6i hai vecto avab.
Loi giai

Gia str cho hinh hop ABCD.A'B'C'D’ va goi M 12 trung diém C'D’ khi do:
AB+ AD+CM =AM = AM khong ddng phing véi AB, AD.

Cau 20: Mot chiée dén tron dugce treo song song vi mat phang nam ngang boi ba soi diy khong dan xuat
phat tir diém O trén trdn nha va lan luot budc vao ba diém A, B,C trén dén tron sao cho cac luc

GV. Phan Nhat Linh - @ SDT: 0817 098 716
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AL

cing F,F,,F, lin luot trén mbi diy OA,OB,OCddi mét vudbng géc v6i nhau va

‘El‘ = ‘Ez‘ = ‘ES‘ =15 (N). Tinh trong lugng ciia chiéc dén tron do.

A. 143N B. 153N, C.173N. D. 16V3N.
Loi gidi

GoiA,B,,C, lan luot 1a cic diém sao cho @ = E,(TBl = E,TCl = ES . Lay cac diém
D,,A,B,,D; sao cho OAD,B, -C,AD,B; 1a hinh hop (nhu hinh bén). Khi d6, ap dung quy tac
hinh hop ta c6

OA + OB, +OC, =OD.,

Mat khac, do cac lyc cang F,, F,, E3 doi mot vudng goc va ‘El‘ = ‘Ez‘ = ‘Es‘ =15(N) nén hinh hop
OAD,B, -C,AD,B; c6 ba canh OA,0B,, OC, d6i mot vuéng goc va bang nhau. Vi thé hinh hop
d6 13 hinh 1ap phuong c6 do dai canh bang 15. Suy ra d6 dai dudng chéo OD, ctia hinh 1ap
phuong dé bing 1543 .

Do chiéc dén & vj tri can béng nén El + Ez + Eg =P ,0d0 P la trong lyc tdc dung 1én chiéc den.

Suy ra trong lugng ctia chiée dén 1a | P |= ‘OTDl =15v3N

Cau 21: Mot chiée dén cham treo c6 khoi luong m =5kg duogc thiét ké voi dia dén duoc gilr boi bdn
doan xich SA,SB,SC,SD sao cho S.ABCD 1a hinh chép tir giac déu co ASC =60". Tim do 16n

cta lyc ciang cho mdi soi xich. Ldy g =10m/s?.
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y J S
g
B
_._,-—'—'_'_'_‘_-_-'_'_‘_‘—'—-\.._
A o C
D
WEEY g mE sy 0y

Tacd P =mg nén |P|=m|g|=5.10=50N.

Vay dd 16n cua trong luc P tac dong 1én chiéc dén chum 1a 50N .

Goi O 1a trong tdm cta chiéc dén chum ciing 1a chan dudng cao hinh chop déu S.ABCD .
V& OP biéu dién trong lyc tac dong 1én dén chum véi OP L (ABCD).

Khi do luc cang mdi soi xich s& 1a A—S,B—S,g,D—S.

Chiéc dén chum dung yén nén AS + BS +CS + DS +OP =0.

Suyracﬁ=S—A+§+S—B+S—D=4%:SO:30P=5§=§

Tam giac SAC cantai S c¢6 c0SOSA = 2—2

25
Suy ra lyc cang cua mdi soi day xich la: SA= SO -2 _ &
cos30° 3 3

GV. Phan Nhat Linh - @ SDT: 0817 098 716
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Cau 22:

Cau 23:

Cau 24:

Theo dinh luat IT Newton (Vdt li 10 - Chan troi sang tgo, Nha
xudt ban Gido duc Viét Nam, 2023, trang 60) thi gia toc cua
mot vat c6 cung hudng véi lyc tac dung 1€n vat. PO 16n cua gia
tbe ti 16 thudn véi do 16n caa luc va ti 18 nghich voi khdi luong

cia vat: F =ma trong d6 d la vecto gia toc (m/sz) F la s

vecto luc (N). Mubn truyen cho qua bong co khdi luong ;
0,5 kg mot gia toc 50 m/s® thi can mét luc da c6 d6 16n 1a bao nhleu‘7
A.10N. B. 15N. C. 20N. D. 25N.

Loi gidi
Taco F =ma suy ra |F|=m|a] =0,5.50 = 25(N).
Vay mudn truyén cho qua bong khdi luong 0,5 kg mot gia toc 50 m/s? thi cin mét luc da c6
dolonla 25 N.
Néu mot vét c6 khéi luong m(kg) thi luc hap dan P cua Trai Dt tc dung 1én vat dugc xac

dinh theo cong thurc P= mg , trong do § la gia tdc roi tu do ¢6 do 16n g =9,8 m/s?. Tinh do

16n cua luc hap dan cta Trai Dat tic dung 1én mot qua tdo co khdi lwong 105 gam

\

A. 1,029N. B. 1,433N. C. 2,096 N. D. 1L477N.
Loi giai

Pbi 1059=0,105 kg.
Do 16n cua luc hép dan cua Trai Dat tac dung 1én mot qua téo la:
|P|=m|g|=0,105.9,8=1,029 N
Trong dién truong déu, lyc tinh dién F (don vi: N) tac dung 1én dién tich diém co dién tich q
(don vi:C) dugc tinh theo cong thic F= q.E, trong do E la cuong do di¢n truong (don vi:

N/C). Tinh d6 16n cua lyc tinh dién tdc dung Ién dién tich diém khi q=10"°C va d6 16n dién
truong E =10° (N/C)
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A. 107N, B. 2.10°N. C.107°N. D. 1,8.10°N.
Loi giai

Do 16 ciia lyc tinh dién 1a |F|= q|E[=10°.10° =10 N.

PHAN Il. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon diing hoic

sai.

Cau l:

Cau 2:

Trong khong gian, cho tir dién ABCD c6 trong tam G .
a) GA+GB+GC+GD =0

1l — —— ——
b) OG :Z(OA+OB+OC+OD)
c) BG =GA+GC +GD
d) AG = 2(AB + AC + AD)

3
Loi giai

a) bung: Theo cong thue vi G 1a trong tam tr dién ABCD —GA+GB+GC +GD =0
b) bBung: Ta co:
OG - +(0G +0G +0G +0G ) =4 (0A+ AG + OB + BG + OC +CG + 0B + DG)
-1 (0A+0B+0C +0D)

4
¢) Ping: GA+GB +GC +GD =0« GA+GC +GD =-GB = BG
) Sai: AG = AG+0G = AG +7(OA+OB +OC +0D) = AG +(40A + AB + AC + AD).
~ AG-+OA-+>(AB+AC + AD) = =(AB+ AC + AD)

4 4

Cho tir dién ABCD.Goi M va N lan luot 1a trung diém ciia AB,CD va G la trung diém MN

a) GA+GB+GC+GD =0
b) MA+ MB + MC + MD = 4MG

c) MN = (A8 +CD)

d) 2MN = AC + BD

Loi giai

n GV. Phan Nhat Linh - @ SDT: 0817 098 716




Chwong 2. VECTO VA HE TRUC TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

Y /
) 2 GA+GB =2GM
a) bang: Vi M,N lan luot 14 trung diém AB.CD »<__ = = _ |
GC +GD =2GN

Mit khéc G 1a trung diém MN —GM +GN =0 <> GA+GB+GC +GD =0.
b) Dling: Khi 46 MA+ MB + MC + MD = 4MG +(€A+(¥+E+G—D)=4m

¢) Sai: D& chiing minh dugc MN = %(E + E)

Ta co: W:m+A—C+C—N; MN = MB + BD + DN . Do d6: 2MN = AC + BD
Cau 3: Trong khong gian cho hinh hgp ABCD.A'B'C'D’ tam O.

a) AC’ = AB + AD + AA'.

b) AB +BC’+CD +D'A=0.

c) AB+ AA = AD + DD’ .

d) AB+BC +CC’=AD +D'O+0C’.

Loi giai
a) Pung: Theo quy tic hinh hop thi AC' = AB + AD + AA
b) bung: Ta co AB+CD =0 va BC'+D'A=0.Do d6: AB+BC'+CD+D'A=0.

!

AWA

 [AB+AN-AE .
¢)Sai: Vi<__. __ __ maAB'#AD" = AB+AA'= AD+DD’.
AD + DD’ = AD’

d) Diing: Ta c6 AB+BC +CC'=AC’; AD'+D'O+0C’ = AC’
Vay AB+BC +CC'=AD'+D'O +0C’
Cau 4: Trong khong gian, cho hinh hop ABCD.A'B'C'D’.

a) BC+BA=B'C’'+BA. b) AD+D'C'+ D'A'=DC.
¢) BC+BA+BB' =BD'. d)BA+DD’+BD'=BC .
Loi giai

D C
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Cau 5:

Caiu 6:

AL

a) Dlng: Ta c6 BC + BA=BD; B'C'+ B'’A=B'D' ma BD =BD’

b) Bung: Tac6 AD+ D'C'+ D'’A'=AD +D'B'= AD'+ D'B'= AB'=DC

¢) Bung: Ta co: BC +BA+BB'=BD+BB'=BD'
d)Sai:ViEA+D—D'+B—D'=Q+B—B'+B—D'=B—A'+B—D'¢Q

Trong khong gian, cho hinh chop S.ABCD c6 ddy ABCD Ia hinh binh hanh tam O. Goi G 1a
diém thoa man GS + GA+GB+GC +GD =0.

a)ﬁ+ﬁ+@+ﬁ=%

b) OA+OB+0C+0D =0

c)S§+Sﬁ=§A+§.

d) GS =30G.

a) Sai: Ta c6 AB+BC +CD +DA=AA=0

b) Bung: Goi O 1a tim hinh binh hanh ABCD = OA+ OB +0C +0D =0

c¢) bung: Ta co SE+STZ5=2%; SA+SC =2S0 nén SB+SD =SA+SC

d) Sai: Ta c6 GS+GA+GB+GC +GD =0 < GS +4GO + OA+0OB +0OC + OD =0

< GS +4G0 =0 < GS = 40G

Trong khong gian, cho hinh lap phuong ABCD.A'B'C'D’ c¢6 canh bang a. Goi | 1a tAm hinh
vuong ABCD, goi G la trong tam cua tam giac AB'C (tham khao hinh vé).

7
N
A HRNEAN
\\ | J\\ e D
T
P A - ¢
A ¥ ‘0
a) AB -+ AD + AA' = AC’ .
b) GA+GB'+GC = 2GI .
¢) AB+AD=AC’.
d) BD'=2BG.
Loi giai
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a) Pung: Theo quy tic hinh hop thi AB + AD + AA' = AC’
b) Sai: G la trong tam cta tam giac AB'C nén GA+GB'+GC =0.
c¢) bing: Ta co AB+ AD = AC = AC’
R
Cau7: Trong khong gian, cho t&r dién ABCD. Goi M,N lan luot 1a trung diém AD,BC
a) AB,DC,MN dong phang.
b) AB, AC,MN khong dong phang.
c) AN,CM, MN ddng phang.

d) BD, AC,MN ddng phang.

d) Sai: Ta c6 ABIG ~ AD'B'G =

Loi giai

a) Bung: MN = %(E + FC) — AB,DC,MN dong phang

b) Pung: AB,AC,MN khong dong phing vi MN khéng ndm trong (ABC)
¢) Sai: AN,CM,MN ddng phéng sai vi AN khéng ndm trong (MNC)

d) DBung: MN = %(@ + E) — BD,AC,MN dong phang

Cau 8: Trong khong gian, cho tir di¢n ABCD. Trén canh AD va BC lan luot léy cac diém M,N sao
cho AM =3MD va BN =3NC. Goi P,Q lan luot 14 trung diém AD va BC.
A
a) P—Q = AC + DB
b) MN = MA+ AC +CN
c) MN =MD + DB + BN
d) BD, AC,MN dong phang.
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Loi giai

a) Sai: D& chimg minh duge 2PQ = AC + DB nén A sai
b) Btng: Theo gia thuyét tacé M,N 1a trung diém cua PD,QC
. [MN=MA+AC+CN
cobing: <~ .
MN =MD + DB + BN
MN =MA+ AC +CN

d)bing: Tacoy . =
3MN =3MD +3DB + 3BN

— 4MN = AC - 3BD +%ﬁ — BD, AC,MN khéong ddng phang.

Cau 9: Cho hinh hdp chii nhat ABCD.A'B'C'D’ ¢6 canh AB =a; AD = a\/§; AA' =2a. Xét tinh dang,

sai cua cac khang dinh sau:

—_— == = A' D'
a) AB +CD =0 |
b) AD+CB =0 B ¢
¢) |AB + AD| =a\5 R ],
d) [AB + AD' +CC'| = 2V/2a S y

Loi giai
a) Sai: AB’ va CD’ khong d6i nhau nén AB'+CD’ %0
b) Pung: A'D va CB’ déi nhaunén AB’+CD' =0

¢) Sai: \ﬁ+ﬁj\ - ‘A—C‘ — AC =+/AB2+ AD? = 2a

d) Dang: ‘E+A’D’ +@‘ :‘E+ﬁj+ﬁ‘ — AC' =+/AB? + AD? + AA? = 24/2a

Cau 10: Trong khong gian, cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang a
a) BB-DB=BD

b) BA+ BC + BB'=BD B' | c'
c) ‘ﬁ+ﬁ+B—B’:a\/§ E
L Abonoomes ~-7D
d)‘BC—BA+C'A‘:a "
B C

Loi giai
a) bung: Ta co ﬁ—ﬁ=@+(—ﬁ)=ﬁ+@=ﬁ.
b) Sai: Ap dung quy tic hinh hop ta c6 BA+BC + BB’ = BD'

¢) Sai: \ETA+@+@
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d) bung: Ta c6 BC-BA+CA=AC+C'A=C'C.Do d6 ‘?c-ﬁ+ﬁ‘=0'cza

Céu 11: Trong khong gian. cho tir dién ABCD. Goi M,N lan luot 1a trung
diém cta cac canh AD va BC, | 1a trung diém MN.
a) AB-CD = AC - BD
b) AB+CD = AD +CB
c) AB + DC = 2MN
d) IA+IB+IC+ID=0

Loi giai
a) Sai: Str dung quy tic ba diém va quy tic hi¢u, ta c6
AB-CD (AC +CEB)-CD - AC + (CB - CD) - AC + DB~ AC - BD,
b) Bng: Theo quy tic ba diém, ta co AB = AD + DB.
Do d6 AB+CD :ﬁ+ﬁ+C—D:ﬁ+(@+ﬁ):ﬁ+@.

c) Bung: AB + DC = 2MN
d) bung: IA+1B+IC+ID=0

Ciu 12: Mot chiée 6 t6 duoc dit trén mit day dudi cua mot khung sét co
dang hinh hdp chir nhat v6i day trén 1a hinh chit nhat ABCD, mat
phang (ABCD) song song v&i mit phang nim ngang. Khung sit

d6 duge bude vao moc E cia chiée can céu sao cho cac doan day
cap EA EB,EC,ED c6 d6 dai bang nhau va cung tao véi mat
phang (ABCD) mét goc bang 60 . Chiéc cin cau kéo khung sat
1én theo phuong thiang dimg. Biét rang cac luc cing ﬁEEE
déu c6 cuong d6 1a 4700 N va trong lugng ctia khung sé 1a 3000 N
)R =FF

b) R+ R =F+F

¢) |F, + F;| =8141N (lam tron dén hang don vi)

d) Trong luong ciia chiéc xe 6 t6 1a 16282 N (lam tron dén hang don vi).
Loi giai

Lay cac diém M,N,P,Q lan luot trén cac tia EA,EB,EC,ED sao cho

EM =F,EN =F,,EP=F,EQ=F,.

Do cac lyc cang F,F,,F,,F, déu co cuong do 1a 4700N nén EM = EN = EP = EQ = 4700 .
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a) Sai: Ta co: E+€=W+ﬁ=2ﬁ,V6i H 1a trung diém ciia MN

F3+F4=§+ﬁ=2R,Véi K 1a trung diém cta PQ suy ra E1+E2¢E3+E4

b) Pung: Taco F, +F, = EM + EP = 2EO, véi O 1a trung diém cua MP

F,+F, =EN + EQ = 2EOQ, v6i O 1a trung diém ciia MP suyra F,+F,=F,+F, .

¢) Ping: \El + E\ —| 2EO |- 2EO . Theo gia thiét, goc gitta EAvéi (ABCD) bing 60" nén goc
gitta EM véi (MNPQ) ciing bang 60" hay SMO =60".

Xét AEMO c¢6 EM = 4700, SMO = 60" suy ra EO = EM sin60° = 2350+/3 .

d) Diing: Tir day ta tinh duge |F; + | = 2E0 =8141N.

PHAN IIl. Cau tric nghiém tra I&i ngan

Cau 1: Trong khong gian, cho hinh lap phuong ABCD.A'B'C'D’ biét rang AN =—4AB + kAA - 2AD
(keR) va AM =2AB+ AA —3AD . Tim gia tri k thich hgp &é AN L AM

Loi giai
D C
1
A B
|
|
1
[ SR
2D ¢
A' B'

Vi ABCD.A'B'C'D’ 1a hinh 1ap phuong nén AB = AA'= AD
Céc vecto AB , AA' , AD dbi mot vudng goc voi nhau.

Do d6: AB.AA'=0; AB.AD=0; AA.AD=0.
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Pé AN L AM thi AN.AM =0 @(—4ﬁ+km—zﬁ).(2ﬁ+m—3ﬁ):o

< —8AB.AB — 4AB.AA +12E.ﬁ+km.(zﬁ+m—3ﬁ)—zﬁ.(2ﬁ+m—3ﬁ):o
o —8(@)2 —0+0+ 2k AA.AB + k AA.AA’ — 3Kk AA.AD — 4AD.AB — 2AD.AA + 6AD.AD =0
2 ——\2 —=\?2

< -8(AB) ~0+0+0+k(AN) ~0-0-0+6(AD) =0
< —8AB® + KAA? + 6AD* =0 (ma AB=AA"=AD)
< —8AB’ +kAB” +6AB’ =0 < (-8+k+6)AB*=0 < -8+k+6=0 < k-2=0ck=2.
Vay gia tri k thichhopdé AN L AM la k=2.

Cau2: Trong khong gian, cho hinh chép S.ABCD c¢6 day 1a hinh binh hanh tdm O,M 14 diém thay doi
trén SO . Ti s6 SS_'\(Q sao cho P = MS? + MA? + MB? + MC? + MD? nho nhét 13 bao nhiéu?

Loi giai

S

Goi | 1a diém théa man SI =410.

Suy ra: P:(W+@)2+(W+ﬁ)2+(W+E§)2+(W+E)2+(W+ﬁ)z
—5MI% +1S2 + 1A + |Bz+|c2+|D2+2W(E+ﬁ+@+ﬁ+6)
=5|v||2+|sz+|A2+|BZ+|c2+|D2+2W(E+4E+FA+@+cf+cﬁ)

=5MI? +1S% + IA? + IB? + IC? + ID? . Vay P, khi M = | :%zg.

Cau 3: Trong khong gian, cho tir dién ABCD c6 cac diém M, N, P 1an lugt thudc cac canh BC,BD va
AC sao cho BC =4BM,AC =3AP,BD =2BN . Mt phang (MNP) cét duong thang AD tai

diém Q. Tinh ti sb ﬂ.
AD

Loi giai
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A

Pit AB =a,AC =b, AD =c, AQ =k AD =kc
Theo dé bai, ta co: m=§5+16;M=1(5+5);ﬁ:15_
4 4 2 3

MN = AN - AM = -ta_1p.1c
4 4 2

Ta co: W:ﬁ—m=—§é+i6
4 12

- - 34 14 -
MQ=AQ-AM =——a—-=-b+Kkc
Q=AQ rAa

0,25X + 0,75y =0,75
Vi M,N,P,Q déng phing nén XxMN + yMP = MQ < 0,25x—%y=0,25 oiy=
0,5x=k

glw glw galo

— 3-—= AQ 3
Vay AQ=-AD=> —=—-.
Y AQ=T AD 5
Cau4: Trong khong gian, cho tor dién S.ABC c6 SA=SB=SC=AB=AC=2,BC= 272 Hay tinh
SC.AB.
Loi giai

S
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Tacé: BC® =SB” +SC?(2.2* =2° +2°) = ASBC vuong can tai S .

Mit khac: SA= AC = SC =2 = ASAC la tam giac déu.

2
SC.AB = SC(SB - SA) — SC.SB—SC.SA =0— SC.SA.cos ASC = —2.2.c0s60° = —2? -2,
Vay SC.AB=-2.

Cau5: Trong khong gian, cho tir dién ABCD. Goi E,F lan luot 13 trung diém cua AB, CD. Cho
AB =2a, CD=2b, EF =2c. Vi M la mét diém tuy ¥, biét tong MA? + MB? =k.ME? +1.a*.

Tinh Kk +1.
Loi giai
A
E
B D
F
C
Ap dung cong thirc d6 dai duong trung tuyén, ta co:
MA* + MB®  AB? AB*
ME? = “; = MA® £ MB’ = 2ME? + =1 = 2ME* + 22" Vay k+1=2+2=4.

Cau 6: Trong khong gian, cho hinh hop ABCD.A'B'C'D’ . Biét MA=k.MC, NC' =I.ND.Khi MN song
song voi BD' thi k +1 c6 gia tri 1a bao nhiéu?
Loi giai

n o’

Al B’

Pit AB=a,AD =b,AA'=c.

e —k(5+5)+5
Ta co: MA' =k.MC < AA — AM :k(AC—AM)<:>AM -
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a+b+c—Ib
1-1 '

Suy ra: m:m_m:(_L_ng+(_L_lj5+(L_ijg,

Hon nira: ﬁ:A—D’—ﬁ:—5+5+E.

Mat khac: NC =1.ND < AN =

3k +1

Vi MN //BD’ nén MN //BD’ <

2o k=-3=1=-1.Vay k+|=

Cau7: Trong khong gian, cho hinh hop ABCD.AB,C,D, ¢6 G,;G, lan lugt 1a trong tim tam gidc BDA
va CB,D,.Biét AC, =aAG, +bAG,. Tinh a+b
Loi giai

Tacé:E:A—Gl+@; ﬁ:A—Gl+Gl—D; AAle—Gl+Gl—A;.

Suy ra AB+ AD+ AA =3AG, ma AB+ AD + AA = AC, suyra AC, =3AG, (1)

Ta lai c6: AC = AG, +G,C ; AB, = AG, +G,B,; AD, = AG, +G,D, .

Suy ra AC + AB, + AD, =3AG, <> AB+ AD + AB + AA + AD + AA =3AG, .

< AB + AD + AA = §AG <:>ACl=gAG2 (2)

Tir (1) va (2) suyra ACI:gAGl+%AGz.Suyra a+b:%

Cau8: Chohinhchép S.ABC véi SA=3,SB =4,5C =5. Mot mit phang () thay doi luon di qua trong
tam cta S.ABC cit cac canh SA,SB,SC tai cac diém A,B,,C,. Tim gia tri nho nhit ctia biéu
1 N 1 N 1 .
SA> SB? SC?

thitc P =
Loi giai
Goi G la trong tdm cua S.ABC khi d6 GA+GB+GC +GS =0.

Tirdo G = (SA+ 5B+ 5C) (1).

Do A,B,,C, thudc cac tia SA,SB,SC nén SA, ﬁ cung hudng, S—BS—Bl cung hudng, %S—C1

SA SA1 SB SB SC SC

cung huong, 0 o = <A 'S8~ B,'SC  SC,

. SC —
Vay (1) twong duo &i SG ==| 2~SA —SB —SC, [(2
ay (1) tuong duong véi 4( A A+ 5 5C J( )
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Do G, A,B;,C, thugc mot mat phing nén tir (2) ta c6 1134 + B + ¢ =
4\ SA SB, SC,

Hay §+£+§:4 trong d6 x=SA,y =SB,,z=SC,.
X vy z

1 1 1 ) 4
— +— +— trong di€u kién §+—+§:4Vé

x>y’ oz X y z

Viy bai toan quy vé tim gia trj nho nhat caa P =

2
0<x<30<x<40<z<5.Tacod 16=(§+£+§] S(32+42+52)[i+i+i}

X y z x> y* 7?

Cau9: Trong khong gian, cho hinh 13p phuong ABCD.A'B'C'D’. Goi N 1a diém thoa C'N = 2NB’, M
14 trung diém cua A'D’, | 1a giao diém cua A'N va B'M . Biét Al =aAA'+bAB +CcAD. Tinh

a+b+c.
Loi giai
A B
1
1
1
1
1
1
1
D . C
'
1
1
Al
R Nieuial et = 4
Lt ____"..-o.— '_"
S
_D‘I z CJ‘

Ta c6 tam giac IAM dong dang v6i tam gidc INB' nén suy ra:

1
, , *A’D'

ﬂ:A,Mzi 3w =3an

IN BN gA,D, 5

AI:AA'+A'|=M'+gm:m+g(ﬁ+W):m+g(ﬁ+§ﬁJ

_AA+SAB+1AD. Suyraatb+c=o
5 5 5

Céu 10: Trong khong gian, cho hinh chép S.ABCD déy 1a hinh binh hanh. Goi M va N 1a cic diém
. . . . SP
théa mdn MD +MS =0, NB+2NC =0. Mit phang (AMN) cat SC tai P. Tinh ti s6 g_C
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Loi giai

Piat AB=x, AD=y, AS=z va SP=kSC.
Taco AM ==(AD+AS)==y+=7; AN = AB+BN =+~ y.

2 2 2 3
ﬁ:A—S+S—P:A—S+k§:A—S+k(?C—FS)zFS+k(E+E—?S)zk;(+k§/+(l—k)2

Vi 3 véc to m,m, AP d@)ng phfmg nén AP =mAM +nAP .

[1~ 1~j [~ 2~j - [m 2n)~ m-
m =y+=z|+n| X+=y |=nX+| —+— |y +—1
2 2 3 2 3 2

Khi do: kx+ky+(1-k)z

n=k n=k

Suy ra m+@:k<:) 1—k+&:k,tirphuongtrinhl—k+2—k=k<:>k:§.
2 3 3 3 4
M_1-k M1k
2 2

g oF _3

¥'sc 4
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AVEY.

Dang 2: Xac dinh géc va tinh tich vé hudng cua hai vectc

BAI TAP TU LUAN

Bai tap 1: Cho hinh 1ap phuong ABCD.A'B'C'D’. Tinh gbc gitlra cac cap vecto sau:

a) AD va B'C’ b) AC va AD'.
Bai tip 2: Cho hinh chop tir giac déu S.ABCD c6 d6 dai tit ca cac canh bang a. Tinh céc tich vo hudng
sau:

a) AS.BC b) AS.AC.

Bai tip 3: Cho hinh ling tru tir gidc déu ABCD.A'B'C'D’ c¢6 d6 dai mdi canh day bang 1 va do dai mdi
canh bén bang 2 . Hay tinh goc giita cac cip vecto sau day va tinh tich vo hudng ctia mdi cip vecto do:

a) AA" va C'C b) AA’ va BC
¢) AC va BA
Bai tap 4 : Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 canh bang 5
a) Tim goc gilra cac cdp vecto sau: AC va AB ; AC va W; AC va C3; AD’ va BD
b) Tinh céac tich v6 hudng: AC.AB ; AC.BD’ ; AD'.BD
c¢) Chiing minh AC’ vuong goc voi BD
Bai tap 5: Cho biét A (don vi: J ) sinh boi luc F tic dung 1én mot vat dugce tinh béng cong thuc A= Fd

trong do d 1a vecto bidu thi do dich chuyén cua vat (don vi: mét) khi chiu tac dung cua lyc F. Mot chiéc
xe c¢6 khdi lugng 1,5 tin dang di xudng trén mot doan duong ddc cd goc nghiém 5° so véi phuong ngang.

Tinh cong sinh ra boi trong luc P khi xe di hét doan duong doc dai 30m (1am trong két qua dén hang don
vi), biét ring trong luc P duge xac dinh boi cong thie P =m.g, véi m (don vi: kg) 1a khdi luong cia vat

va g la gia tc roi tu do c6 do 16n g =9,8m/s?.

Bai tap 6: Mot chit diém A ndm trén mat phang nim ngang (a) , chiu tdc dong boi ba luc El EZ Eg . Cac

luc F, F, c6 gia nam trong () va (El, Ez) =135°, con luc F, co gid vudng goc vi () va hudng 1én

trén. Xac dinh cuong do hop luc cua cac luc El, E, E3 biét réng dd 16m cua ba luc d6 1an luot 1a 20N, 15

N va 10N.
GV. Phan Nhat Linh - & SDT: 0817 098 716




Chwong 2. VECTO VA HE TRUC TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

AL

BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong

an.

Cau 1:

Cau 7:

Cau 8:

Cau 9:

Ciu 10:

Cau 11:

Cho a va b 1a hai vecto cung hudng va déu khac vecto 0. Ménh dé nao sau day dang?
Aab-fdl[f.  B.ab-o. C.ab--1, D. ab——[al 5.
Cho hai vecto a va b khac 0. Xac dinh géc o gilta hai vecto a vab khi ab= —‘EHB‘
A. a =180°. B. a=0°. C. a=90°. D. o =45°.
Cho hai vecto @ va b thoa man ‘5‘ =3, ‘B‘ =2 va ab =-3. Xac dinh géc a gitra hai vecto a
va b
A. a=30°. B. a =45°. C. a =60°. D. o =120°.
- S 2. . ..
Cho hai vecto & va b thoa man ‘a‘ = ‘b‘ =1 va hai vecto U = ga—Bb va V=a+b vudng goc

véi nhau. Xac dinh goc o gitra hai vecto a va b.

A. a=90°. B. « =180°. C. a=60° D. a =45°.
Cho hai vecto a va b thoa min diéu kién ‘5‘ = ‘5‘ =1 va ab=3. b6 dai vecto 3a+5b:
A. 5+/5. B. V/24. C.8. D. 124,

Cho hai vecto 5,6 thoa man: ‘5‘ = 4;‘6‘ = 3;‘5 — 6‘ =4.Goi o la goc gitra hai vecto 5,6 Chon
khang dinh ding?

A. Cosazg. B. « =30°. C. Cosa:%. D. « =60°.

Cho hai vecto 5,6 thoa man: ‘a‘ = 4;‘6‘ =3 ab =10. Xét hai vecto 9: a-bx=a- 2b, . Goi a

la goc gitra hai vecto ;(,9 . Chon khing dinh dung.

A. COSQ = —— B. cosq = —— C cosw—i D cosw—i
Cho hai vecto 5,5 thoa man: ‘5‘ = 26;‘5‘ = 28;‘5+6‘ =48. b dai vecto a-b b'flng?
A. 25. B. /616 . C.09. D. \/618.

Cho tir dién ABCD c6 AB = AC = AD va BAC = BAD =60° . Hiy xac dinh goc giita cip vecto
AB va CD?

A. 60°, B. 45°. C. 120°. D. 90°.

Cho hinh chép S.ABC c¢6 SA=SB=SC va ASB =BSC =CSA. Hay xac dinh goc gilra cap
vecto SA va BC?

A. 120°. B. 90°. C. 60°. D. 45°.

Cho hinh chép S.ABCD c6 day 1a hinh vuéng ABCD canh bing a va cac canh bén déu bang
a.Goi M va N lan luot la trung diém ctia AD va SD . S6 do clia goc (MN,SC) béng:

A. 45° B. 30° C. 90° D. 60°
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Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Ciu 19:

Cau 20:

Cho tir dién ABCD déu canh bang a. Goi O 1a tim dudng tron ngoai tiép tam giac BCD . Géc
gitta AO va CD bang bao nhiéu?

A. 0°. B. 30°. C. 90°. D. 60°.

Cho tir dién ABCD véi AB L AC, AB L BD . Goi P, Q lan luot 14 trung diém ciia AB va CD
. Goc giita PQ va AB 1a?

A. 90° B. 60°. C. 30° D. 45°.

Cho tt dién ABCD ¢6 AB = AC = AD va BAC = BAD =60°,CAD =90°. Goi | va J lan luot

1a trung diém ctia AB va CD. Hay xac dinh goc giita cip vecto AB va 1J?

A. 120°. B. 90°. C. 60°. D. 45°.

Cho tir dién ABCD c6 hai mit ABC va ABD la cac tam giac déu. Khing dinh ndo sau day dung
nhat.

A. AB va CD chéo nhau B. AB va CD vudng gbéc véi nhau

C. AB va CD déng phang D. AB va CD cit nhau

Cho hinh ling tru tam gidc déu ABC.A'B'C’' ¢c6 AB=a va AA = J2a. Géc gitra hai duong
thang AB’ va BC'bang
A C

CF

A. 60°. B. 45°. C. 90°. D. 30°.

Cho hinh 1ap phuong ABCD.AB,C,D, c6 canh a.Goi M 1a trung diém AD . Gi4 tri BM B—D1

la:
Al B. a’. c. 32 D. 24,
2 4 2
Cho hinh 1ap phuong ABCD.EFGH . Hay xac dinh goc gitra cdp vecto AB VvaEG ?
A. 90° B. 60° C. 45° D. 120°
Cho hinh I1ap phuong ABCD.A'B'C'D’. Goi M, N lan luot 1a trung diém cua AD, BB'. Cosin
ctia goc hop boi MN va AC' bang
NEES B V2. ¥ p. Y2,
3 3 3 4
Cho hinh ling try ABC.A'B'C’ ¢6 day ABC la tam giac déu canh a, tam giac ABC déu nim

trong mit phang vudng goc véi (ABC). M 14 trung diém canh CC'. Tinh cosin géc « giita hai

duong thing AA' va BM .
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V2 3 a e
A. COSazg. B. COS(XZE. C. COSOC=£. D. COSO!ZE.
11 11 11 11
Céu 21: Cho tam giac ABC, thi cong thirc tinh dién tich ndo sau day 1a dung nhét.
A. S =1JAB’AC? —BC? B. S :3\/ABZACZ+1(E.E)2
2 2 2
2 . \2
C. S=1\/ABZACZ—1(AB.AC) D. S =1\/ABZACZ—(AB.AC)
2 2 2
CAu 22: Cho hinh 1ap phuong ABCD.EFGH ¢6 canh bing a.Ta c6 AB.EG bing?
2
A a%2. B. a’. C. a’\f3. D. af.

Cau 23: Cho tir dién ABCD vé6i AC :gAD,CAB =DAB =60°,CD = AD . Goi ¢ la goc gitra AB va
CD. Chon khang dinh dung?

A. COS(p:% B. 9 =60°. C. p=30°. D. cosqo:%.

Cau 24: Cho tir dién déu ABCD, M 14 trung diém cua canh BC . Khi d6 cos(AB,DM ) bing

NRES B %3 el p. ¥
2 6 2 2

PHAN II. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon diing hoic
sai.

Cau 1: Trong khong gian, cho hai vecto @ va b clng c6 d6 dai bang 1. Biét rang goc giita hai véc-to

dola 45°.
a) é.6=£.
2
b) (é+35).(§—2b)=—5+%.
C) ‘é+5‘:2+\/§.
d) [a—+/2b|=0.

Cau2: Cho ttrdién déu ABCD c6 canh bang a va M 1a trung diém cua CD.
a) AM CD =0.
2
b) AB.AC = %

¢) ABCD =0

2

d) m.ﬁ:—%.
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Cau 3:

Cau 4:

Mot chat diém ¢ vi tri dinh A cua hinh ldp phuong
ABCD.A'B'C'D'. Chét diém chiu tac dong béi ba luc &,b,¢ lan A b | B

)

luot cing hudng véi AD, AB va AC’ nhu hinh v&. P 16n cua "
D 1

cac lyc d,b va ¢ twong ing 1a 10N, 10N va 20N.

a) d+b=c.

b) \a+6\= 20N.

¢) [a+¢[=]p +¢]. D’ c'
d) | \a +b+ 6\ =32,59N (lam tron két qua dén hang phin mudi).

Mot chiéc dén chum treo c6 khéi lugng m =5kg duoc thiét
ké véi dia dén duoc giit boi bén doan xich SA, SB,SC,SD 'i'
sao cho S.ABCD 1a hinh chop tir gidc déu c6 ASC =60 .

Biét P =m.§ trong d6 § 1a vecto gia tdc roi ty do c6 d6 16n

10m/s?, P 1a trong luc tac dong vat co donbila N, m la

khéi lwong ctia vat ¢6 don vi kg . Khi do: B

a) SA,SB,SC,SD 1a 4 vecto déng phing A \ " C

0 [54-[55 -5 - 9 P
¢) B 16n cua trong luc P tac dong 1én chiéc dén chum béng 50N

253

2

d) Po 16n cta lyc cang cho mdi soi xich bang N

PHAN IIl. Cau tric nghiém tra 1&i ngan

Cau 1:
Cau 2:

Cau 3:

Cho tir dién déu ABCD canh a. Goi M 1a trung diém ciia BC. Tinh cos(ﬁ,W)

Mot em nho can ning m =25 kg truot trén cau truot dai 3,5 m. Biét rang, cau truot c6 goc
nghiéng so véi phuong nam ngang 1a 30°.

o

AN % ‘
: \\*:jr“; q "":»}
: R

v \\‘~‘
P

LCl ______________________ S 3

Tinh d¢ 16n cia trong luc P= mg tac dung 1én em nho, cho biét vecto gia tde roi tw do § co do
16n1a g =9,8m/s?.
C6 ba lyc cung tdc dong vao mot vat. Hai trong ba lyc nay hgp véi nhau mét goe 100° va c6 do

16n 1an luot 13 25 N va 12 N. Luyc thir ba vuéng goc v6i miat phang tao boi hai luc dd cho va co
do 16n 4 N. Tinh d6 16n ctua hop luc cua ba luc trén.
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Cau4: Mot em nhd can ndng m = 25 kg trugt trén cau truot dai 3,5 m. Biét rang, cau trugt co6 goc

nghiéng so v6i phuong nam ngang 1a 30°

% 4

Do 16n cia trong luc la P= m.g tac dung 1én em nho, cho biét vecto gia toc roi tw do § co do
16n 12 g =9,8m/s*. Cho biét cong A(J) sinh béi mot luc F ¢ do dich chuyén d duogc tinh
boi cong thire A= F.d . Hay tinh cong sinh béi trong luc P khi em nho trugt hét chidu dai ciu
truot.

Cau 5: Mot luc tinh dién F tac dong 1én dién tich diém M trong dién trudng déu 1am cho M dich
chuyén theo dudng gip khic MNP . Biét q=2.10"?(C) va vecto cudong do dién truong c6 do
1én E =1,8.10° (N/C) va d = MH =5 (mm). Tinh cong A sinh béi lyc tinh dién F .

+ + + + + + + + +|

Cau 6: Mot chiée 6 to duoc dat trén mat day dudi cua mot khung sét co dang
hinh hop chit nhat voi day trén 1a hinh chit nhat ABCD, mit phang
(ABCD) song song véi mit phang ndm ngang. Khung sét d6 dugc
budc vao moéc E cla chiée can céu sao cho cic doan diy cap
EA,EB,EC,ED c6 d6 dai bang nhau va cing tao véi mit phang
(ABCD) mét géc bang 60°. Chiéc can cau kéo khung sit 1én theo
phuong thang dimg. Tinh trong lwong ctia chiée xe 6 to (1am tron dén
hang don vi), biét rang cac luc cang E; Ez ES , E4 déu co cuong do 1a

4700N va trong lwong cua khung sat 13 3000N .
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AVEY.

Dang 2: Xac dinh géc va tinh tich vé hudng cua hai vectc

BAI TAP TU LUAN

Bai tap 1: Cho hinh 1ap phuong ABCD.A'B'C'D’. Tinh gbc gitlra cac cap vecto sau:

a) AD va B'C' b) AC va AD'.
Loi gidi
B C
A 7
L/ S — c’
A D’

a) Hai vecto AD va B'C’ cung hudng nén (E, B’C') =0.
b) Tt gisc ADD'A’ 13 hinh binh hanh nén AD = AD’. Do do(ﬁ, A'D') =(AC,AD) =CAD
Tam gidc ADC vudng can tai D nén CAD =45, Vi vay (A—C, A’D’) =45,

Bai tap 2: Cho hinh chop tir giac déu S.ABCD c6 d6 dai tat ca cac canh bang a. Tinh céc tich vo hudng
sau.

a) AS.BC b) AS.AC.

Loi giai

a) Tam giac SAD c6 ba canh bang nhau nén 14 tam giac déu suy ra SAD =60".

Ta giac ABCD 1a hinh vuong nén AD =BC suy ra (E,ﬁ) = (E,E) =SAD =60".
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AL

2

Do d6 AS.BC = ‘EHE‘.COS 60" = a.a.% =

b) Tt gidc ABCD 1a hinh vuong c6 do dai mdi canh 13 a nén d6 dai duong chéo AC la \/Ea.
Tam giac SAC c6 SA=SC =a va AC = J2a nén tam giac SAC vuong can tai S

V2,

Suy ra SAC =45, do d6 AS.AC = ‘?SHE‘.COS SAC = a.«@a.72 —a%.

Bai tip 3: Cho hinh ling tru t&r giac déu ABCD.A'B'C'D’ c¢6 d6 dai mdi canh day bang 1 va do dai mdi
canh bén bang 2 . Hay tinh goc giita cac cip vecto sau ddy va tinh tich v hudng ciia mdi cip vecto do:

a) AA" va C'C b) AA" va BC
c) AC va BA
Loi giai
D C
A B
D (ol
Af ', Bﬂ'

a) Vi AA'//ICC’ nén hai vecto AA' va C'C nguoc hudng nhau.
Suy ra (AA',C'C)=180". Do dé: AA'C'C =|AA||C'C|.cos( AA',C'C)=2.2.0s180" = -4
b) Vi A'/ADD’1a hinh chit nhat nén A’AD =90°
vi ABCD 14 hinh vuéng nén BC = AD. Do d6 (ﬁ E) = (m,ﬁ) = A'AD =90°
Ta co: AA.BC = AA.AD = ‘muﬁ‘.cos(m,ﬁ) =2.1.c0s90" =0
¢) Vi A’/ABB’ 14 hinh chit nhat nén B'A’=BA.
Mat khac ABCD 1la hinh vuéng nén CAB =45" va AC = \/5
Ta c6: AC.B’A'=—AC.AB = —‘EH@‘.COS(E,E) =—/2.1.c0545 =—1.
Bai tap 4 : Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 canh bang 5
a) Tim goc gifra cac cdp vecto sau: AC va E; AC va W; AC va CD; AD' va BD
b) Tinh c4c tich vo huéng: AC.AB; AC.B'D’; AD'.BD

¢) Chirng minh AC’ vudng goc v6i BD
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AL

Loi giai

A D'

a) Ta c6: (A—C,E) =CAB =45°; (A_C',W) = (A—C,B—D’) =90°

(E,ﬁ)=(ﬁ,ﬁ)=180°—45°=135° (E 1a diém déi xtmg ctia A qua C)

AD' =BC' = (AD',@) = (BT:',@) = C'BD ma tam gidc C'BD la tam giac déu nén khi do ta
c6 C'BD =60°.

b) Tacé AC =BD =B'D’ =52 suy ra:

« AC.AB = AC.AB.c0s45° = 25

« Do AC vudng goc v6i B'D' nén AC.B'D' =0

« AD’.BD = AD'.BD.c0s60°=5+/2./2. % =25

¢) Ta can chimg minh AC'BD =0
Taco: AC' = AB+ AD + AA" va BD = AD — AB nén ﬁﬁ=(@+ﬁ+ﬁ)(ﬁ—@)

— AB.AD — AB? + AD? — AD.AB + AA.AD — AN.AB =52 —52=0
Suy ra AC’ vudng géc v6i BD (diéu phai ching minh)

Bai tap 5: Cho biét A (don vi: J ) sinh bai luc F tac dung 1én mot vat duge tinh bang cong thirc A= F.d

trong do d 1a vecto biéu thi o dich chuyen cua vat (don vi: met) khi chiu tdc dung cua luc F. Mot chiée
xe ¢6 khdi lugng 1,5 tin dang di xudng trén mot doan duong ddc cd goc nghiém 5° so véi phuong ngang.

Tinh cong sinh ra boi trong luc P khi xe di hét doan duong doc dai 30m (1am trong két qua dén hang don
vi), biét rang trong luc P duoc xé4c dinh béi cong thirc pP= m.§, v6i m (don vi: kg) 1a khéi lugng cua vat

va g 1a gia téc roi tu do ¢6 do 16n g =9,8m/s?.
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AL

Loi giai

Tac6é 1,5 tin = 1500 keg.
Do 16n cua trong lyc tac dung 1€n xe 1a: ‘5‘ = m‘ﬁ‘ =1500.9,8 =14700N
Vecto d biéu thi do dich chueyenr cita xe c6 do dai 1a: |d|=30(m) va (P,d)=90°-5° =85°
Cong sinh ra boi trong luc khi xe di hét doan duong dc 1a:
A=Pd = \5\ \H\ .cos(ﬁ, d ) =14700.30.c0585° ~ 38436 (J)
Bai tap 5: Mot chit diém A ndm trén mit phing nim ngang (a), chiu tac dong boi ba lyc EIEZ Eg . Céc

luc F, F, c6 gia nam trong () va (El, Ez) =135°, con lyc F, co gid vudng goc véi () va huéng 1én

trén. Xac dinh cuong do hop luc cua cac luc El FZ E; biét rang do 16n ctia ba luc d6 1an luot 1a 20N, 15
N va 10N.

Loi giai

—

Fg

135° Fa

—

F1
Goi F 1a hop luc cua cac luc El,?z, Es tuc 1a E:E+E2+ES ta co:
—.2 e 2 —— —— I . I
F[ =(R+F+F) =R’ +F’+F +2R.F,+2F,F+2FF,
= 207 +15? +107 + 2.20.25.c05135°= 725 —300+/2

Vay \E\ =/725-300~/2 ~17,34N.
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AL

BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong
an.

Caul: Cho a va b 1a hai vecto cung hudng va déu khac vecto 0. Ménh dé nao sau day dang?
Aab=ffl[f.  B.ab-0. C.ab--1. . ab—-[al b
Loi giai
Do a va b 13 hai vecto cung huéng nén (5,6) =0"= COS(&,B) =1.Vay ab= ‘5“6‘ .
Cau2: Cho haivecto a va b khac 0. Xéc dinh goc o gilta hai vecto a vab khi ab= —‘5“5‘

A. o =180°. B. o =0°. C. a=90°. D. a =45°.
Loi giai

Ma theo gia thiét ab = _\a\ .\6

, suy ra COS(&,B) =-1= (5,5) =180°

Cau3: Cho hai vecto a va b théa man ‘é‘ =3, ‘5‘ =2 va ab =-3. Xac dinh goc « gilra hai vecto a

va b
A. a=30°. B. o =45°. C. a=60°. D. o =120°.
Loi giai
e e S db 3 1 -
Tacod ab :‘a‘.‘b‘.cos(a,b): cos(a,b) = |§6|1.‘6‘ :&—2:—52 (a,b):lzoo

: AT I N L2 e e .
Cau4: Cho hai vecto @ va b thoa man ‘a‘ :‘b‘ =1 va hai vecto U :ga—3b va V=a+b vudng goc

v6i nhau. Xac dinh goc « gitra hai vecto a vab.
A. a=90°. B. o =180°. C. a =60°. D. o =45°.
Loi giai

Ta cé um:u.v=o@@é—3ﬁJ(é+6)=o©§éz—%éB—sﬁz I |
ib
al. ol

Suy ra COS(é,B)z :—13(5,5)21800

Ciu5: Cho haivecto a va b théa man diéu kién \5\ - \6\ —1 va ab =3. D¢ dai vecto 3a+5b:

A. 54/5. B. /24. C.S8. D. 124.
Loi giai

(3a+ 56)2 —0a° +30aD+25b° =9+90+25=124 = [3a.+ 56| = V124

Cau 6: Cho hai vecto a,b théa man: ‘5‘ = 4;‘5‘ = 3;‘5 - 5‘ =4.Goi a la goc gilra hai vecto a,b. Chon
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Cau 7:

Cau 8:

Cau 9:

.
A. Cosazg. B. o =30°. C. Cosa:%. D. a =60°.
Loi giai
Toco (B ="+ ~2aB = ab=2. Dodo: cosa= 20 -2,
: alfe|

Cho hai vecto a,b théa man: \é\ = 4;‘5‘ =3;ab=10. Xét hai vecto 9 —a-bx=a-2b,. Goi a
la goc gitra hai vecto ;(,9 . Chon khang dinh dang.

1 2
A. COSax = —. B. cosa =—. C. COSO!Zi. D. cosa =—.

5 N 5 NG

(a) +2(b) ~3ab=4.
=y(x)" = |(a-25)" = (a) +a(B) - 4ab =245.
=07 = (a-8) = (&) + 5] 225 - 6.

Khid(')COSa=ﬁXy 4 = 2

B

Tacé xy=(a-2b)(a-b)

Cho hai vecto 5,5 thoa man: ‘5‘ = 26;‘5‘ = 28;‘5 + 5‘ =48. b0 dai vecto a-b b'flng?

A. 25, B. /616 . C. 9. D. /618.
Loi giai

Taco: [a-Bf =(a-b) =a +b ~2ab=2(a +b’|-(a+b)

:2(‘5‘2 +\6\2)—\5+6\2 =2(26° + 287 ) - 48 =616:>\5—6\=m.

Cho tir dién ABCD c6 AB = AC = AD va BAC = BAD =60° . Hiy xac dinh goc giira cip vecto
AB va CD?
A. 60°, B. 45°. C. 120°. D. 90°.

Loi giai

A
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AL

Ta cé: ABCD = E.(ﬁ — E) — AB.AD — AB.AC = AB.AD.cos60° — AB.AC.cos60° =0

:(E,C—D)zgo(’

Cau 10: Cho hinh chép S.ABC c¢6 SA=SB=SC va ASB =BSC =CSA. Hay xac dinh goc giira cap
vecto SA va BC?

A. 120°. B. 90°. C. 60°. D. 45°.
Loi giai

S

B
Ta c6: SABC = ﬁ(% — @) — SASC — SA.SB = SA.SC.cos ASC — SA.SB.cos ASB = 0
— (?A,ﬁ) —90°

Cau 11: Cho hinh chép S.ABCD c6 day 1a hinh vuéng ABCD canh biang a va cac canh bén déu bang
a.Goi M va N lan luot 1a trung diém ctia AD va SD . S6 do clia goc (MN,SC) béng:
A. 45° B. 30° C. 90° D. 60°
Loi giai
Ta c6: AC =a+2 = AC? =2a% = SA? + SC? = ASAC vudng tai S .
SO [ S
Khi do: NM.SC =~ SASC =0 (NM,SC)=90° = (MN,SC) = 90°

Céu 12: Cho tir dién ABCD déu canh bing a. Goi O la tim duong tron ngoai tiép tam giac BCD . Goc
giita AO va CD bang bao nhiéu?
A.0°. B. 30°. C. 90°. D. 60°.

Loi giai
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AL

Tac6 AO.CD = (@ —C—A)C—D

3

2

-~ CO.CD - CACD =CO.CD.cos30° — CACD.cos60° = a

2 2
a3 V3 1 @ &
3 2 2 2

Suyra AO LCD.

Céu 13: Cho tir dién ABCD voi AB L AC, AB L BD . Goi P, Q 1an luot 13 trung diém caa AB va CD
. Goc gitta PQ va AB 1a?
A. 90° B. 60° C. 30° D. 45°.
Loi giai

Ta c6: AB.PQ = AB L PQ

Cau 14: Cho tir dién ABCD c6 AB = AC = AD va BAC = BAD =60°,CAD =90°. Goi | va J lan luot

1a trung diém ctia AB va CD. Hay xac dinh goc giita cip vecto AB va 1J?

A. 120°. B. 90°. C. 60°. D. 45°.
Loi giai
A
|
B D
J
C

. . — 1= —
Xét tam gidc ICD ¢6 J 14 trung diém doan CD. Ta ¢6: 1J =§(|C+ ID)

Vi tam giac ABC c6 AB = AC va BAC =60° nén tam giac ABC déu. Suy ra: Cl L AB
Tuong tu ta c6 tam giac ABD déunén DI L AB.
Xét 1J.AB == (IC + 1D).AB = > IC.AB + > ID.AB =0.
2 2 2
Suy ra 1J L AB. Hay gbc gitra cap vecto AB va IJ bang 90°.

Cau 15: Cho tirdién ABCD c6 hai mit ABC va ABD la cac tam gidc déu. Khang dinh nao sau day ding

nhét.
A. AB va CD chéo nhau B. AB va CD vudng gbéc véi nhau
C. AB va CD déng phang D. AB va CD cit nhau
Loi giai
Chon B
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AL

bat AB=AD=AC =a
Taco CD.AB = (AD - AC) AB =|AB||AD)cos60° ~ | AB||AC|cos60° = aa~ —aa.> =0
2 2

Vay AB LCD.

Céiu 16: Cho hinh ling try tam giac déu ABC.A'B'C’' ¢c6 AB=a va AA = J2a. Goc gitra hai duong
thang AB’ va BC'bang

A C
B
AW R |
A Cr
B'
A. 60°. B. 45°. C. 90°. D. 30°.
Loi giai

AR AR . AR AR RRIRE L RRIART & ,_3a’°
= AB.BC + AB.CC'+ BB'.BC + BB'.CC :—?+0+0+2a 27.

—. . ABBC 1
S AB' BC')= 2~ - == = (AB',BC')=60°.
uy ra 005 ) ‘AB’.‘BC' av3.a3 2:( )

Cau 17: Cho hinh lap phwong ABCD.AB,C,D, c6 canh a. Goi M 1a trung diém AD . Gia tri B,M.BD,
la:
A a2, B. a’. c.3a. D. 222,
2 4 2

Loi giai

GV. Phan Nhat Linh - @& SDT: 0817 098 716 _




Chwong 2. VECTO VA HE TRUC TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

Cau 18:

Cau 19:

AL

D
Ta co: WBT)l =(@+ﬁ+m)(ﬁ+ﬁ+ﬁ)
2 a‘2

:@.ﬁ;+ﬁ2+mm:_aaaz+%:?

Cho hinh 1d8p phuong ABCD.EFGH . Hay xac dinh goc gilra cdp vecto AB VvaEG ?

A. 90° B. 60° C. 45° D. 120°
Loi gidi
E
5 H
F G

Ta c6: EG//AC (do ACGE 12 hinh chit nhat)= (E,E) = (E,A—C) = BAC =45°

Cho hinh Iap phuong ABCD.A'B'C'D'. Goi M, N lan luot 1a trung diém cua AD, BB'. Cosin
ctia goc hop boi MN va AC' bang
& z 5 &

A —. B. —. C. —. D. —.
3 3 3 4

Loi giai

Xét hinh 1ap phuong ABCD.A'B'C'D’ canh a.

Pit a=AB, b= AD, E=M’:>‘5‘=‘B‘=‘E‘=a, ab=bc=ac=0.

a3

Ta co: m:m_m:m+m_m:a_§5+ga:w:\/a2+%az+%az:_

2
A—C':ﬁ+ﬁ+m:5+5+63‘A—C":\/a2+a2+az =a\3

|wNAC) 2

AC'.MN = a? —%az +%a2 =a’ = cos(MN; AC) = ‘COS(W;A—C’)
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Céu 20: Cho hinh ling tru ABC.A'B'C’ ¢6 day ABC la tam giac déu canh a, tam giac ABC déu nam
trong mit phang vudng goc voéi (ABC ) . M latrung diém canh CC’. Tinh cosin géc « giita hai

dudng thing AA' va BM .

A. COSQZ@. B. COS(X:@. C. COSOC:@. D. COSO::@.
11 11 11 11
Loi giai
! a\/_ 14 ’ !
Tacé: AH = AH——Va AH 1 BC,A'H L BC = BC L(AA'H) = BC L AA" hay

BC L BB'. Do d: BCC'B’ 1a hinh chir nhat.

Khi d6: CC' = AA' = a‘f\/_ af . BM = /a+16 _ g

2
Xét: AN.BM = AA.(BC +CM ) =0+ AN'CM = 3%.

st
4
Suy ra COS(AA’,BM)= =\/§.
a«/6 a\/Z
2 4
Céu 21: Cho tam giac ABC, thi cong thic tinh dién tich nao sau ddy 1a dang nhat.
A. S =1 AB’AC?—BC? B.S== \/AB AC? + (AB Ac)
2 2 2
—_— —\2 —_—
C. S=1\/ABZACZ—1(AB.AC) D. S =1\/ABZACZ—(AB.AC)2
2 2 2
Loi giai

_1 . _1 2 2 i 2 _1 2 2 2
S ec _EABACsmA_E\/AB AB?sin A_E\/AB AC?(1-cos’ A)

:1\/A82Ac:2 —(E.A—c)2 .
2

Cau 22: Cho hinh 1ap phuong ABCD.EFGH c6 canh bing a.Ta c6 AB.EG bing?
a’\2

A. a’/2. B. a’. C. a%\/3. D. .

Loi giai
@.E:E.(ﬁ+ﬁ):ﬁ.ﬁ+ﬁﬁ — AB’ + AB.AD (EH = AD) =a? (do AB L AD)
Cau 23: Cho tt dién ABCD vé6i AC =gAD,CAB = DAB =60°,CD = AD . Goi ¢ la gbc giita AB va

CD . Chon khang dinh dung?
A. COS(p:% B. ¢ =60°". C. p=30°. D. COSgo:%.
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Loi giai

A

 ,._.__.. ABCD ABCD
Ta co COS(AB,CD)= ‘E“E‘ ~ ABCD

Mit khac: AB.CD = E(ﬁ ~ E) = AB.AD - AB.AC

= AB.AD.cos60° — AB.AC.cos60° = AB.AD.% - AB; AD.% = —% AB.AD = —% AB.CD.

—EAB.CD

Do c6 COS(E,@) -4 ___ _ - Suy ra COS(p=l.
AB.CD 4 4

Ciu 24: Cho ttr dién déu ABCD, M 14 trung diém cua canh BC . Khi d6 cos(AB,DM ) bang

A2 R el p. Y2
2 6 2 2
Loi giai
A
B D
M
C

_ ABDM _ ABDM
[l fom] 28
S 2

Gia strcanh cuatirdiénla a. Tacod Cos(ﬁ, DM )

Mit khac: AB.DM = ﬁ(m — E) — AB.AM — AB.AD = AB.AM .c0s30° — AB.AD.cos60°

Chwong 2. VECTO VA HE TRUC TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO
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AL

B3

Do ¢ COS(E,W) = ? Suy ra cos(AB,DM )= -

PHAN II. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon diing hoic
sai.

Cau 1: Trong khong gian, cho hai vecto @ va b cung c6 d6 dai bang 1. Biét rang goc gitta hai véc-to

dola 45 .
a) a.B:%.
b) (a+36).(a—2b):—5+%.
¢) [a+b[=2++2.
d) [a-2b|=0.

Loi gidi
a) Pung 56=|a|.\6\cos(a,6)=72.

V2 V2

b) Diing: (a+30).(a~2b) =|af’ + &b —6[p] =1+ -6=5+ =,

¢) Sai: (é+5)2:§2+2§.6+62:1+2.%+1:2+\/§ suy ra ‘é+6‘:\/2+\/§.

d) Sai: (a—ﬁﬁ)z = &% +24/2db + 2b2 :1+2\/§'%+2:2 suy ra [a - /20| = /2.

Cau2: Cho tir dién déu ABCD c6 canh bang a va M 1a trung diém cua CD.
a) AM CD =0. A

a2

b) AB.AC ==
2

c) ABCD =0

d) AM.AB == M

Loi giai

a) bung: Tam giac ACD déu suy ra AM vudng goc véi CD nén AMCD=0.
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b) Pung: Tacé AB.AC = ‘ﬁ‘.‘ﬁ‘cos(ﬁ,ﬁ) = AB.AC.cos BAC = a.a.c0os60° = a?.

c¢) bung: Ta c6 ABCD = (m + W)ﬁ =AM .CD + MBCD.
Mat khac AM, BM 1a trung tuyén cua cac tam giac déu ACD, BCD nén AM L @ MB LCD.

Suy ra AM.CD = MB.CD =0 :(E,ﬁ):%“.
d) Tacé AM :1(E+ﬁ)
2
I . . . . . 2 2
Suy ra AB.AM = AB.E(AC+AD):E(AB.ACJFAB.AD)=l L
2 2 2 2

Cau3: Mot chat diém & vi tri dinh A ctia hinh 1ap phuong
ABCD.A'B'C'D’. Chét diém chiju tac dong boi ba luc &,b,¢ 1in .

luot cung hudng voi AD, AB va AC’ nhu hinh v&. Do 16n cua '

cac lyc a,b va ¢ twong ing 1a 10N, 10N va 20N.

a) d+b=c.

b) \a+6\= 20N.

¢) [a+c|=]p+c]. D’ c’
d) | \a +b+ 6‘ =32,59N (lam tron két qua dén hang phin mudi).
Léi gii

Tir gia thiét ta co @ L b; cos(d,C)=cosDAC = 1. cos(B,C) =CcosBAC' =

N

a) Sai: Gia sir a+b =d . Theo quy téc hinh binh hanh thi d cung huéng v6i AC suyra a+b =¢

A

b) Sai: ‘é + 5‘ =102 (dudng chéo hinh vudng canh bang 10).

¢) Dung: Taco a+¢” =[a" +2ac +[¢[ =10* + 2.10.20.%+ 20% =500 + 402*@ :

Suy ra |é+6|=W.

Mat khac (b +6)2 = \6\2 +2b.¢ +[e] =102 + 21020+ L 4 20° = 500+—400‘/§ .
J3 3

Suyra‘5+6‘:W.Véy |§+6|:‘5+6‘
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9 3 AL
d) Gia str luc tong hop la m, teccla m=a+b +C .
Dodé: i=a+b+¢ < |mf :(é+5+6)2 o |mf =a®+b?+c?+2ab+2bc+2ca
12 2 2 2 l 1
< |M[” =10% +10% + 20> + 0+ 2.10.20.—= + 2.10.20. =
J3 V3
o |mM[ =10% +10 + 20 + 0 + 210201 121020 L o Im| ~32,59.
V3 V3
Cau4: Mot chiée dén chum treo c6 khdi lugng m =5kg dugc thiét
ké véi dia dén duoc giit boi bén doan xich SA, SB,SC,SD 'S.

sao cho S.ABCD 1a hinh chép ti gidc déu c6 ASC =60".
Biét P =m.§ trong d6 § 1a vecto gia tdc roi ty do c6 d6 16n
10 m/s?, P 1a trong luc tac dong vat co donbila N, m la
khéi lwong ctia vat c6 don vi kg . Khi dé: B

a) SA,SB,SC,SD 1a 4 vecto ddng phing A \ / C
— == == |=— D

b) \SA\z\SB\z\SC\z\SD\

c¢) B9 16n cua trong luc P tac dong lén chiéc dén chum béng 50N

253 \

d) o 16n cta lyc cang cho mdi soi xich bang 5

Loi giai
a) Dung: SA,SB, SC,SD 1a 4 vecto dong phang
b) Biing: [3A| = 58] = 5C| =55
c¢) bing: D§ 16n trong luc tac dong 1én dén chum la: P=mg =5.10=50N
d) Sai: Ta co S.ABCD 1a hinh chép tir gidc déu => SA=SB =SC =SD ma ASC =60’
Vay tam giac SAC déu. Goi O 1a trung diém AC .
Hop luc cua 4 soi xich 1a: F =SA+SC +SB + SD =250 + 2SO = 450

Pé deén chum dimg yén thi hop luc cia cac soi xich phai can bang véi trong luc hay 450 =P
hay 450 =P < SO =12,5

Xét tam giac déu SAC c6 SA= %so = %
Vay do 16m cua luc ciang cho mdi soi xich 1a 25;@ N
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PHAN IIl. Cau tric nghiém tra I&i ngin

Caul: Cho tr dién déu ABCD canh a. Goi M 14 trung diém ctia BC. Tinh cos(E,W)

Loi gidi
A
B D
M
C
Xét tir dién ABCD canh a ta co: DM =a—23; AM =¥.

__ABDM AMDM 2 AM.DM
pon] eV a
2

Ta co Cos(ﬁ,m)

Tinh AB.DM : ta co AB.DM — AB(AM - AD) = AB.AM - AB.AD

A8 | M cos( A8, AN ) - [AB] [AD) cos( A8, AD) =a X2 Y3 _5p1_ %
2 2 2 4

3
Vay cos( AB,DM |=—.
ay cos( J="%
Cau2: Mot em nhd can ndng m =25 kg trugt trén cau truot dai 3,5 m. Biét réng, cau truot co g6c

nghiéng so véi phuong nam ngang 1a 30°.

Tinh d6 16n cuta trong luc P=m{ tac dung 1én em nho, cho biét vecto gia toc roi tu do § co dod

16n1a g =9,8m/s?.
Loi giai

1
Do 16n trong luc tac dung 1én em nhé la: P =mgcos60° = 25.9,8- > =122,5N

Cau 3: (o ba luc cung tac dong vao mot vat. Hai trong ba luc ndy hop véi nhau mét goe 100° va c6 do
160 14n luot 1a 25 N va 12 N. Luc tht ba vuong goc voi mat phéng tao boi hai luc da cho va ¢é
dd lon 4 N. Tinh d¢ 16n cta hop luc cia ba lyc trén.
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Cau 4:

Loi giai
C
Y
F,
E
Ol . Ay
E / 100°
B D

Goi F,,F,,F, 1a ba lyc tic dong vao vét dat tai diém O Ian luot co d6 1on 1a 25N,12N,4N .
V& OA=F,0B =F.,OC = F..

Dung hinh binh hanh OADB va hinh binh hanh ODEC .

Hop luc tac dong vao véatla F = OA+ OB +0C =0D +OC =OE

Ap dung dinh 1i c6sin trong tam giac OBD, ta c6

OD’ = BD? + OB? - 2.BD.OB.cosOBD = OA* + OB?* + 2.0A.0B.c0s100° .

Vi OC L (OADB) nén OC L OD suy ra ODEC 12 hinh chit nhat.

Do d6 tam giac ODE vuodng tai D.

Ta c6 OE* =0C? + OD? =0C? + OA’ + OB? + 2.0A.0B.c0s100° .

Suy ra OE = \/OC2 +OA? + OB’ + 2.0A.0B.c0s100°

= \/42 +25% +12° +2-25-12-c0s100° ~ 26,092.
Vay do lon cia hop lucla F =OE =~ 26N .

Mot em nhd can ndng m =25 kg trugt trén cau truot dai 3,5 m. Biét réng, cau truot co g6c

nghiéng so véi phwong nam ngang 1a 30°

A ‘
: ig 4D
s R

¥ \\~“
P

LCI ______________________ S 3

Do 16n cua trong luc 1a P= m.g tac dung Ién em nho, cho biét vecto gia tdc roi tw do § c6 do
16n 12 g =9,8m/s*. Cho biét cong A(J) sinh bsi mot lyc F ¢ do dich chuyén d duogc tinh

boi cong thie A= F.d . Hay tinh cong sinh béi trong luc P khi em nho truot hét chidu dai ciu

truot.
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AL

Loi giai

Do 16n trong lyc tdc dung 1én em nhé la: P = mgcos60° = 25.9,8- % =122,5N

Cong sinh boi trong luc P khi em nho truot hét chidu dai cau truot 1a:
A= F.d = Pd cos60° =122,5.3,5.% =214,375(J)

Cau5: Mot lyc tinh dién F tac dong lén dién tich diém M trong dién trudong déu lam cho M dich
chuyén theo dudng gip khuc MNP . Biét q=2.10"
16n E =1,8.10° (N/C) va d = MH =5 (mm). Tinh cong A sinh béi luc tinh dién F.

(C) va vecto cuong do dién truong c6 do

+ + + + + + + + +]

Pbi 5mm = 0,005m
Goi K 1a diém thuéc MH sao cho PK L MH , L la diém thuéc HN sao cho PL L HN

Ta co: Ay = A + Aoy = F;-MPcosa, + F,.PN cose,

< Ay =0E. MK .cosa, +QE.

.CoS
cos ¢, cosa,

< Ape = qE(MK + PL) = qE(MK + KH ) =gE.MH =2.10"".1,8.10°.0,005 =1,8.10° (J)

Cau 6: Mot chiéc 6 t6 duoc dit trén mit day dudi cua mot khung sit co
dang hinh hop chit nhat véi day trén 1a hinh chit nhat ABCD, mét
phéng (ABCD) song song v&i mat phéng nam ngang. Khung st
d6 duoc bude vao moc E cua chiée cin ciu sao cho cac doan day
cap EA,EB,EC,ED c6 d¢ dai bing nhau va ciing tao véi mat phing
(ABCD) mot goc bing 60°. Chiéc can cau kéo khung sit 1én theo
phuong thang dimg. Tinh trong luong cua chiée xe 6 to (1am tron
dén hang don vi), biét rang cac lyc cang El EZ ES , E4 déu c6 cuong

d6 14 4700N va trong luong cua khung sat 13 3000N .
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Loi giai

A

Taco AEC =60°

Taco F; +F, =2E0 = |F, + ;| = 2|E0| = |F|3 = 47003

Tuong ty ta cling co E; + E = ‘Ez‘\/é = 47004/3

Vay trong luc 6t6 la: (El +F,+ E3 + EA) — (trong lyc khung sat) ~13281(N )

HET:
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BAI @ TOA PO CUA VECTO TRONG KHONG GIAN

IY.Y Y LY THUYET CAN NHO

Hé truc toa d¢ trong khong gian

Dinh nghia: Trong khong gian, ba truc Ox, Oy, Oz d6i mdt vuong goc véi nhau z
tai gbc O cua mdi tryc.

oil,], K 1in luot 1a cac vecto don vi trén cac truc Ox, Oy, Oz.

[
e H¢ ba truc nhu vay dugc goi 1a h¢ truc toa dd Descartes vuong goc Oxyz S S ] y
hay don gian 1a h¢ toa do Oxyz . 7
e Diém O dugc goi la géc toa do. x
e Cic mat phang (Oxy), (Oyz),(0zx) d6i mot vudng gbe véi nhau duge goi la cac mit phang toa do.
e i=j=K=1viij=jk=ki=
Khong gian véi h¢ toa d0 Oxyz con dugc goi la khong gian Oxyz .
Toa d6 caa diém
z
Trong khong gian v&i hé toa o Oxyz , cho diém M . Toa d6 diém M p
duoc xac dinh nhu sau: e R
e Xéc dinh hinh chiéu M, cia diém M trén mat phang Oxy .
) b
Trong mat phang toa d0 Oxy tim hoanh d¢ a, tung dd b cua %
diém M, . '
e Xac dinh hinh chiéu P ctia diém M trén truc cao Oz, diém
P tng v6isd ¢ trén truc Oz. S6 ¢ 1a cao d6 cua diém M . x
e B{so (a;b;c) latoadd diém M trong khong gian véi hé toa dd Oxyz , ki hicu 1a M (a;b;c)
Toa do cua vecto
Trong khong gian voi hé toa do Oxyz
e Toadd diém M cling 1a toa dg cua vecto oM
e Cho u. Dyng diém M (a;b;c) thoa man OM =u thi toa do .
cia diém M 1a toa d6 cua u. JK Y

Theo hinh v& thi U=0OM =OH +OK +OP =a.i +b.j +ck
Suy ra u=(a;b;c)=ai+b.j+ck

e Toa dd cic vecto don vi lan luot la: 1=(L0;0),  j=(0;10), k=(0;0;1)
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BN rHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Toa dd diém, toa dd vecto
Khi xac dinh toa d6 diém, toa do vecto thi ta can chl y dén cac két qua sau:

u =V
o u=ai+bj+ck=u=(ab;c) o U(U;Uy5Uy) =V (Vy5V,5v,) < U, =V,

U; =V,
o OM =(a;b;c) thi M(a;b;c) o AB=(Xg—Xp Y~ YaiZs —Zn)

e Chiéudiém M (a;b;c) lén mat phing toa d hodc hé truc toa do thi thanh phén bi khuyét bang 0
Chéng han: M (1,2;3) chiéu lén Oxy thi z=0 nén hinh chiéu khi d6 1a M, (1;2;0)
e T giac ABCD Ia hinh binh hanh khi va chi khi AD =BC

BAI TAP TU’ LUAN

Bai tap 1: Trong khong gian Oxyz cho diém A(3;-2;-1). Goi A, A, A, lan luot 12 hinh chiéu cta diém

A 1én cac mat phfmg toa do. Tim toa do cac diém AALA

Bai tip 2: Cho hinh hop chit nhat OABC.O’A'B'C’ ¢6 canh OA=4,0C =6,00' =3. Chon hé truc toa do
Oxyz ¢6 gbc toa do O ; cac diém A,C,0’ lan luot nam trén cic tia Ox,0y, 0z . Xéc dinh toa do cac diém
A B,B".

Bai tap 3: Trong khong gian Oxyz , cho hinh hop chit nhat ABCD.A'B'C'D’ ¢6 dinh A tring véi gbc O,

cac vecto AB,AD, AA’ theo thtt tu cing huéng véi i, j,K vacé AB=8,AD =6, AA =4 Tim toa do cic
vecto E,TC,TC va AM véi M 13 trung diém cua canh C'D’.

Bai tip 4: Trong khong gian Oxyz , cho ba diém khong thang hang A(2;-14),B(3;5,-1),C(-112).
a) Tim toa dg cua AB .

b) Tim toa d6 diém D sao cho ABCD 14 hinh binh hanh.
Bai tip 5: Trong khong gian véi hé toa 4o Oxyz cho hai diém B(L2;-3), C(7;4;—2). Tim toa d¢ diém
E thoa ndm dang thirc CE = 2EB

Bai tp 6: Trong khong gian véi hé truc toa do Oxyz cho hinh hop ABCD.A'B'C'D’ co A(1;0;1), B(2;1;2)
D(1-11), C'(4;5;—5). Tinh toa do dinh A’ ctia hinh hop.
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BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong

an.

Cau 1:

Cau 2:

Cau 4:

Cau 5:

Cau 6:

Cau 7:

Cau 8:

Cau 9:

Ciu 10:

Cau 11:

Trong khong gian Oxyz , hinh chiéu vudng goc cua diém A(1;2;5) 1én tryc Ox co toa do 1a

A. (0;2;0). B. (0;0;5). C. (30;0). D. (0;2;5).

Trong khong gian voi hé toa d6 Oxyz , toa d6 hinh chiéu cua diém A(=2;-13) trén mat phing
Oyz la

A. (0;-10) B. (-2;0;0) C. (0;-1;3) D. (-2;-1,0)

Trong khong gian véi hé toa 46 Oxyz , cho diém M (1; 2;3) .Goi H 14 hinh chiéu vudng goc ciia
M 1én mit phang (Oxy). Toa d6 cia H 1a

A. H(-1-2;3). B. H(0;0;3). C. H(10;0). D. H(1,2;0).

Trong khong gian Oxyz , cho a=(2;3;2) va b=(L1-1). Vecto a—b co toa do I

A. (3,4:1). B. (-1,-2;3). C. (351). D. (1,2;3).

Trong khong gian OXyz, cho diém A(LL1). Tim toa d6 hinh chiéu vudng géc clia diem A trén
mit phang (Oxz).

A. (1,0;1). B. (0;1,0). C. (310). D. (0;3,1).

Trong khong gian véi hé truc toa do Oxyz , cho a=—i+ 2] ~3k. Toa d0 cua ala

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

Trong khong gian v6i hé truc toa dd Oxyz cho hai vector 5(1; 1L,-2) b= (-2;1;4) . Tim toa do ctia
vector U=a—2b.

A. (5-1-10). B. (0;3;0). C. (-3;3;6). D. (5-110).

Cho diém A(3;-11). Hinh chiéu vudng géc clia diém A trén mit phang (Oyz) 1a diém

A. M (3;0;0). B. N(0;-11). C. P(0;-1,0). D. Q(0;0;1).

Trong khong gian OXyz , hinh chiéu vuéng goc clia diém A(1;2;5) trén mit Oxz cé toa do la
A. (0;2;5). B. (0;2;0). C. (1;0;5). D. (0;0;5).

Trong khong gian Oxyz , cho hai vecto a= (2; —2;1) ,B = (0;1; 3) . Toa do cua vecto a+bla

A. (2,-3,2). B. (1;—%;2). C. (2,-14). D. (-2;3;2).

Trong khong gian Oxyz , cho hai diém A(l;—l;Z)Vé B(2;1;—4) . Vécto AB ¢6 toa do
A. (3;0;-2). B. (-1;-2;6). C. (1,0;-6). D. (1,2;-6).
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Cau 12: Trong khong gian Oxyz , cho diém A(l; —2;3) . Hinh chiéu vudng goc cta diém A 1én mit phang

(Oyz) co toa dd 1a
A. (3,0;3). B. (10;0). C. (-2;0). D. (0;-2;3).
Cau 13: Trong khong gian vai hé toa do Oxyz , cho hai vécto 1a u= (2;1;—1) va V= (1;3;1) . Toa d0 cua
vécto (ﬂ + 29) tuong tng la
A. (3;4;0). B. (1,-2;-2). C. (4,7:1). D. (5;5;-1).

Ciu 14: Trong khong gian voi hé toa do Oxyz , cho diém A(2;-10) va diém B(3;1;1). Toa do diém ddi
xung voi A qua B la
A. (,-2,-4). B. (0;3;-1). C. (432). D. (0;-13).

Ciu 15: Trong khong gian Oxyz , cho biéu dién ctia vecto a qua cac vecto don vi la a=2i+k- 3] .Toa

do cua vecto ala
A. (2,-31). B. (1-3;2). C. (2,5-3). D. (1,2;-3).

Cau 16: Trong khong gian Oxyz , cho diém M thoa man hé thic OM =2i + ] .Toadd diém M la
A. M =(0;2,1). B. M =(1,2;0). C. M =(21,0). D. M =(2;0;1).

Cau 17: Trong khong gian voi hé toa o Oxyz cho hinh binh hanh ABCD va cac dinh c6 toa do 1an luot
la A(3;1;2), B(l;O;l),C(2;3;0) . Toa d0 dinh D la
A. D(3,1,0). B. D(0;2;-1). C. D(4,4;1). D. D(33;-1).

Cau 18: Trong khong gian v6i hé toa do (O; i ;R) , cho hai vecto a = (1,2;3) va b = 2i — 4k . Tinh toa

: u
A.u=(-12;-1).  B.u=(-1;-2;3). C.u=(-16:3).  D.u=(-1;2;7).
Cau 19: Trong khong gian vdi hé toa do (O;f; ]; R), cho hai vecto a = (1; 2;3) va b = 2i — 4k. Tinh toa do

vecto U=a—b
A. u=(-12-1). B.u=(-1-23).  C.u=(-16;3). D. u=(-127).

Cau 20: Trong khong gian Oxyz cho ba diém M (2;0;0); N(0;-3;0); P(0;0;4). Néu MNPQ la hinh
binh hanh thi toa d6 diém Q 1a
A. (-2,-34). B. (-2;-3,-4). C. (2;3,4). D. (3;4;2).

Céau 21: Trong khong gian véi hé toa do Oxyz , cho hai diém A(2;1;1),B(-12;1). Tim toa d¢ cua diém
A" @i ximg v6i diém A qua diém B?
A. A'(34,-3). B. A'(—4;31). C. A(132). D. A'(50;1).

Céu 22: Trong khong gian Oxyz , cho ba diém A(-4;1,-5), B(2;-4;7), C(3;-2;9). Toa do diém

D @ ABCD Ia hinh binh hanh la
A. D(2;3;-3). B. D(-3;3;-3). C. D(-3;-3;3). D. D(-6;5;-12).
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Cau 23: Trong khong gia Oxyz , cho vécto a = (-3;2;1) vadiém A(4;6;,-3). Toa d¢ diém B thoa min

AB =a la:
A. (-1-8;2). B. (7;4;-4). C. (1,8;-2). D. (-7;-4;4).

Cau 24: Trong khong gian v6i hé toa do Oxyz , cho diém M (2;—1;— 3) . Tim toa d0 cua diém M’ d6i
xtng voi diém M qua tryc Oy .
A. M'(2;1;,-3). B. M'(-2;-1;3). C. M'(2;-1;-3). D. M'(-2;-1;-3).

Céu 25: Trong khong gian Oxyz , cho hai diém A(1;2;0), B(~13;5). Goi I (a;b;c) la diém thoa man
IA+3IB =0. Khi d0, gia tri ctia bidu thirc a+ 2b+ 2¢ bing:

A2 B -2 C. 50. p. 2.

2 2 2
Cau 26: Trong khong gian v6i hé toa do Oxyz , cho ba diém A(L11),B(5;,-12),C(3;2;—4). Tim toa do
didm M thoa man MA+2MB - MC =0

A. M(4;—§;—gj. B. M(4;§;g) C. M(4;—§;gj. D. M(—4;—§;gj.
2 2 2 2 22 22

Céu 27: Trong khong gian vi hé toa do Oxyz , cho ba diém A(0;,-2), B(1;2;1), C(4;3;m). Tim m
dé 4 diém O, A,B,C dong phang.

A.m=-7. B. m=-14. C.m=7. D. m=14.

Cau 28: Trong khong gian véi hé truc toa &0 Oxyz, cho ba diem A(L2;-1),B(2;-13) va C(-3;51).
Piém D 1a dinh tht tu cta hinh binh hanh ABCD . Hiy chon khing dinh diing trong cac khang
dinh sau?

A. D(-4;8,-3). B. D(-2;8,-3). C. D(—4,8;-5). D. D(-2;2;5).

Cau 29: Trong mit phang toa d0 OXyz, cho A(0;2;-1);B(2;15);C(L6;2) va hai diém M,N théa man
MN = NA+ NB + NC . Puong thing MN luén di qua diém | c6 toa do
A. (2;3,5). B. (2;0;3). C. (2,-13). D. (1,3;2).

Cau 30: Trong khong gian véi hé truc Oxyz chobadiém A(-12;-3), B(L0;2), C(x;y;-2) thang hang.
Khi d6 x+ y bang

A. X+y=1. B. x+y=17. C.x+y=—l—51. D.x+y:1—51.

PHAN II. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & méi cau, thi sinh chon diing hoic
sai.
Caul: Trong khong gian Oxyz, cho hai vécto a = (=2;1,—3),b = (-1-3;2) va diém A(4,6;-3).

a) Toa d6 vecto a—2b= (0;1;,-1).

b) Toa do diém B(2;7;-6) thi & = AB.

¢) Hai vecto & va b cung phuong hudng.
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Cau2: Trong khong gian OXyz , cho ba vecto a = (—1;1;0),5 = (1;1;0),6 =(L11).

a) Do dai vecto d bing /2.
b) Vecto b vudng goc voi a.
¢) Vecto b vuong goc voi C .
d) Toa d¢ vecto 3a+2b —C bang (-2;4;-1).
Cau 3: Trong khdng gian véi hé toa d6 Oxyz , cho hinh hop ABCD.A'B'C'D’ biét rang cac diém cd toa
do A(2;1;,0),C(0;3;0),C'(-12;1),D'(0;-2;0).
a) Toa do cac diém A',B' 1a A'(10;-1),B'(0;4;2).
b) Toa do cac diém B,D la B(L51),D(L-1-1).
¢) Toa dg vecto AB 1a AB =i+ 4] +k.
d) Toa d6 vecto AB 1a B D=i-5]-3k.
Cau 4: Chohinhchép S.ABCD c6 day ABCD Ia hinh vudng c6 cac canh bang 1, SAD 1a tam giac déu
va nam trong mit phang véi day. Goi O,M va N lan luot 13 trung diém cua AD,BC va CD.
Thiét 1ap hé truc toa 6 Oxyz nhu hinh vé.

a) Toa do cac diém A,B la A(O;—%;OJ,B 1;—%;0).

b) Toa do cac diém C,D 1a C(l;%;Oj,D(O;%;O].

Ve

¢) Toa d6 diém S 1a 5(0;0;7].

d) Toa d cac diém M,N la M(l;O;O),N(%;%; j

Caus: Trong khong gian Oxyz, cho & =1 +3k —4] va b =(m—-n;4m—6n;n*-3m+2), véi m,nla

tham sb.
a) Toadd a=(1;,3;-4).

b) Dung diém A thoa OA=4 thi A(L—4;3).
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Cau 6:

AL

C) Tbn tai giatricua m va n déb=0.
d)Néu a=b thi m+n=9.

Trong khdng gian Oxyz , cho d=(2;2;0),b = 2j+2k . Dyng OA=4d va OB=bh.

z

&

b
]
et

a) a=2i +2k. b) Toa do b =(0;2;2).
¢) Toa do AB =(-2;2;0) d) Géc AOB=45".

Trong khong gian Oxyz , cho hinh hop OABC.O’A'B'C’ ¢6 A(l;l;—l), B(O;3;0),@ = (2;—6; 6)
Goi H,K lan luot 14 trong tdm cta tam giac OA'O’ va CB'C'.

Or
] Cr
U‘- ---------- c
Af B
a) Toa d6 diém C' 1a (2;-3;6) b) Toa d6 diem O’ 1a (3;-5;5).
¢) Toa dd véc to AB' = (-2;3,-6). d) Toa do véc to HK = (-12;-1).

PHAN IIl. Cau tric nghiém tra I&i ngan

Cau 1:

Cau 2:

Cau 3:

Trong khong gian vdi hé toa 30 Oxyz cho cac véc to u=2i- 2] +k , V= (m;2; m +1) voi m la
tham s thyc. C6 bao nhiéu gia tri cia m dé M = M .

Trong khong gian Oxyz , cho hai diém A(3;1;-2), B(2;-3;5). DPiém M thu¢c doan AB sao
cho MA=2MB, toa d6 diém M 1a (a;b;c). Khidé a+b+c bang?

Trong khong gian véi hé toa dd Oxyz cho hai diém A(4; 2;1), B(-2;—14). Tim duoc toa do
diém M (a;b;c) thoa man ding thie AM =2MB. Khido a+b+c="?

Trong khong gian voi hé toa do Oxyz cho ba diém M (2;3;-1), N(-LL1) va P(Lm-12).

Tim m dé tam giac MNP vudng tai N .
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Cau5: Trong khong gian véi mot hé truc toa do cho trudce (don vi do léy theo km), ra da phat hién mot
chiéc may bay di chuyén véi van toc va huéng khong doi tir diém A(800;500;7) dén diém
B(940;550;8) trong 10 phiit. Néu may bay tiép tuc gift nguyén van téc va hudng bay thi toa do
ciia mdy bay sau 10 phut tiép theo D(X;y;z). Khidé x+y+z="?

D

B./

A

PO

A

Cau 6: Mot chiée xe dang kéo cing soi ddy cap AB trong cong trudng xay dung, trén d6 da thiét 1ap hé
toa do Oxyz nhu hinh v€ dudi véi @0 dai don vi trén cac truc toa do béng 1m . Tim duoc toa do

ctia vecto AB = (a;b;c). Khi d6 tinh a+c

0Z30° >
K I5H B/ ?
A

Cau7: Mot thiét b thim do d4y bién nhu hinh vé& duoc ddy boi mot luc T =(5;4;-2) (don vi: N) gitp
thiét bi thuc hién do doi 8 = (70;20;—40) (don vi: m). Tinh cong sinh boi lyc f

Cau8: Cho biét may bay A dang bay véi vecto van toc & = (300;200;400) (don vi: km/h). M4y bay B

bay cung hudng va cé tbe do gip ba 1an toc do ctia may bay A.

e

Tinh tbc d6 ctia may bay B .
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y / 7
BAI @ TOA PO CUA VECTO TRONG KHONG GIAN

IY.Y Y LY THUYET CAN NHO

Hé truc toa d¢ trong khong gian

Dinh nghia: Trong khong gian, ba truc Ox, Oy, Oz d6i mdt vuong goc véi nhau z
tai gbc O cua mdi tryc.

oil,], K 1in luot 1a cac vecto don vi trén cac truc Ox, Oy, Oz.

[
e H¢ ba truc nhu vay dugc goi 1a h¢ truc toa dd Descartes vuong goc Oxyz S S ] y
hay don gian 1a h¢ toa do Oxyz . 7
e Diém O dugc goi la géc toa do. x
e Cic mat phang (Oxy), (Oyz),(0zx) d6i mot vudng gbe véi nhau duge goi la cac mit phang toa do.
e i=j=K=1viij=jk=ki=
Khong gian véi h¢ toa d0 Oxyz con dugc goi la khong gian Oxyz .
Toa d6 caa diém
z
Trong khong gian v&i hé toa o Oxyz , cho diém M . Toa d6 diém M p
duoc xac dinh nhu sau: e R
e Xéc dinh hinh chiéu M, cia diém M trén mat phang Oxy .
) b
Trong mat phang toa d0 Oxy tim hoanh d¢ a, tung dd b cua %
diém M, . '
e Xac dinh hinh chiéu P ctia diém M trén truc cao Oz, diém
P tng v6isd ¢ trén truc Oz. S6 ¢ 1a cao d6 cua diém M . x
e B{so (a;b;c) latoadd diém M trong khong gian véi hé toa dd Oxyz , ki hicu 1a M (a;b;c)
Toa do cua vecto
Trong khong gian voi hé toa do Oxyz
e Toadd diém M cling 1a toa dg cua vecto oM
e Cho u. Dyng diém M (a;b;c) thoa man OM =u thi toa do .
cia diém M 1a toa d6 cua u. JK Y

Theo hinh v& thi U=0OM =OH +OK +OP =a.i +b.j +ck
Suy ra u=(a;b;c)=ai+b.j+ck

e Toa dd cic vecto don vi lan luot la: 1=(L0;0),  j=(0;10), k=(0;0;1)
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BN rHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Toa dd diém, toa dd vecto
Khi xac dinh toa d6 diém, toa do vecto thi ta can chl y dén cac két qua sau:

u =V
o u=ai+bj+ck=u=(ab;c) o U(U;Uy5Uy) =V (Vy5V,5v,) < U, =V,

U; =V,
o OM =(a;b;c) thi M(a;b;c) o AB=(Xg—Xp Y~ YaiZs —Zn)

e Chiéudiém M (a;b;c) lén mat phing toa d hodc hé truc toa do thi thanh phén bi khuyét bang 0
Chéng han: M (1,2;3) chiéu lén Oxy thi z=0 nén hinh chiéu khi d6 1a M, (1;2;0)

e T giac ABCD Ia hinh binh hanh khi va chi khi AD =BC

BAI TAP TU’ LUAN

Bai tap 1: Trong khong gian Oxyz cho diém A(3;-2;-1). Goi A, A, A, lan luot 12 hinh chiéu cta diém
A 1én cac mat phfmg toa do. Tim toa do cac diém AALA
Loi giai

Toa do ctia diém A =(3;-2;0)

Toa d9 cua diem A, =(3;0;-1)

Toa d9 ciia diem A, =(0;—2;-1)
Bai tip 2: Cho hinh hop chit nhat OABC.O’A'B'C’ ¢6 canh OA =4,0C =6,00' =3. Chon hé truc toa do
Oxyz c6 goc toa dd O ; cac diem A,C,0O’ 1an luot nam trén cac tia Ox,0y,0z . Xéc dinh toa d6 cac diém

A B,B'.
Loi giai
1
04 (0
'
1
A’ ! ,
e
-!-——-— - =
,’f' Oj C y
x A B

Ta co:
- OA=4i +0] +0k suyra A(4;0,0)
- OB=0A+0C =4i +6] + 0k suyra B(4;6;0)

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

Bai tap 3: Trong khong gian Oxyz , cho hinh hop chit nhat ABCD.A'B'C'D’ ¢6 dinh A tring véi gbc O,

cac vecto E,ﬁ,ﬁ' theo thtr ty cung hudng voi i, 17, K vaco 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’.

Loi giai
A
A D’
. ,
1
1 -
[ -’ -
k, -
Al M|
e Doy
II \\
7 A
’ \
B ; —{C
’
’ )
I’ ‘\
I’ ‘
7 \
’ \
B !
C

Dé tim toa do cua vecto AB ta cAn biéu didén AB theo ba vecto 1, i, k.

Do AB cung huéng véi i va ‘ﬁ‘ = AB =8:8m nén AB =8i hay AB=8i +0j+0kK .
Tuong tu, ta cling co: AD =07+6}+O|2,m =OT+OT+4IZ.

Trong hinh binh hanh ABCD ta c6: AC = AB+AD =8i +6 + 0k .

Trong hinh binh hanh AA'C'C ta c6: AC' = AC + AA =8i +6] +4K .

Suy ra AB =(8;0;0); AC =(8;6;0); AC’ =(8;6;4).

Vi AM :%(AC' + AD')z%(AC' +E+H):%(8i”+6j+4l€+6}+4l€) _ 47 +6]+4K
Suy ra AM = (4;6;4).
Bai tap 4: Trong khong gian Oxyz , cho ba diém khong thiang hang A(2;-14),B(35; —1),C (—1;1; 2).
a) Tim toa do cua AB .
b) Tim toa d6 diém D sao cho ABCD 1 hinh binh hanh.
Loi giai
a) Vi A(2,-1,4) va B(3,5-1) nén AB =(3-2;5—(-1);-1-4) nén AB=(1;6;-5).
b) Do ba diém A, B,C khoéng thang hang nén dé ABCD 1a hinh binh hanh thi diém D phai thoa

man diéu kién AB=DC.
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D

A =B
Goi (X3 ¥o;2p) 1a toa dd diém D.
-1-x, =1 Xp =—2

Tacod DC =(-1- Xyl Ypi2-2,)=>AB=DC & {1-y, =6 <1y, =-5
2-7,=-5 Zy=1.

Vay D(—2;—5;7) thi tir gidc ABCD 14 hinh binh hanh.

Bai tap 5: Trong khong gian véi hé toa d6 Oxyz cho hai diém B(L;2;-3), C(7;4;-2). Tim toa d¢ diém
E thoa ndm dang thirc CE = 2EB
Loi gidi

Goi E(x;y;2)

Tacé: CE =(Xx—7;y—42+2) va 2EB=(2-2x,4-2y;-6 - 22)

X—7=2-2X X::;

Khid6 CE=2EB < {y-4=4-2y < y=>
1+2=-6-2z2 8

z1=——=

3

Vay toa do ctia diém E thoa man hé thuc 1a E (3;2;—2)

Bai tp 6: Trong khong gian v6i hé truc toa do Oxyz cho hinh hop ABCD.A'B'C'D’ c¢6 A(1;0;1), B(2;1;2)
D(L-11), C'(4;5;—5). Tinh toa do dinh A’ ctia hinh hop.
Loi gidi
Theo quy tic hinh hop ta co: AB+ AD + AA'= AC’ = AA' = AC'— AB— AD.
Mit khac: AC'=(3;5,-6), AB =(L11), AD =(0;~10).
Do d6: AA'=(2;5,-7).

Suy ra A'(3;5;,-6).
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BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong
an.
Caul: Trong khong gian Oxyz , hinh chiéu vudng goc cua diém A(1;2;5) 1én tryc Ox co toa do 1a
A. (0;2;0). B. (0;0;5). C. (1,0;0). D. (0;2;5).
Loi giai

Hinh chiéu vudng gbc cua diém A(1;2;5) 1én tryc Ox c6 toa do la (1;0;0).

Cau2: Trong khong gian v6i hé toa dd Oxyz , toa d hinh chiéu cua diém A(—2; —1;3) trén mat phéng
Oyz la
A. (0;-10) B. (-2;0;0) C. (0;-13) D. (-2;-1,0)
Loi giai
Toa d6 hinh chiéu cta diém A(—2;-1;3) trén mat phang Oyz 1a (0;-1;3).
Cau 3: Trong khong gian véi hé toa d6 Oxyz , cho diém M (1; 2;3) .Goi H 14 hinh chiéu vudng goc ciia
M 1én mat phang (Oxy). Toa do ciia H 1a
A. H(-1-2;3). B. H(0;0;3). C. H(L0;0). D. H(1;,2;0).
Loi giai
Toa do diém H 1a H(12;0).
Cau4: Trong khong gian Oxyz , cho a= (2;3;2) vab= (1;1—1). Vecto a—b ¢o6 toa do la
A. (3,4:1). B. (-1,-2;3). C. (351). D. (1;,2;3).
Loi giai
Vecto a—b ¢6 toa do (1,2;3).
Cau5:  Trong khong gian OXyz, cho diém A(L1L1). Tim toa do hinh chiéu vuéng goc ciia diém A trén
mit phang (Oxz).
A. (3,0:1). B. (0;1,0). C. (310). D. (0;11).
Loi gidi

Toa d¢ hinh chiéu vudng géc cia diém A trén mat phang (Oxz) 1a H(L0;1).

Cau 6: Trong khong gian v6i hé truc toa 6 Oxyz , cho a=-—i+ 2] ~3k. Toa d6 cua ala
A. (-2;-1;-3). B. (-3;2;-1). C. (2;-3;-1). D. (-1;2;-3).
Loi giai

Do d6, a=—i+2]j-3k=(-1;2;-3)
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Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

AL

Trong khong gian v6i hé truc toa dd Oxyz cho hai vector 5(1; 1,-2) b= (-2;1,4). Tim toa do cua

vector U =a—2b.

A. (5-1-10). B. (0;3;0). C. (-3;36). D. (5-110).
Loi giai
a(LL-2) . - .
Taco < =u=a-2b=(5-1-10).
b=(-2;14)

Cho diém A(3;-11). Hinh chiéu vudng géc clia diém A trén mit phang (Oyz) 14 diém
A. M (3;0;0). B. N(0;-11). C. P(0;-1,0). D. Q(0;0;1).
Loi giai
Ta ¢6 hinh chiéu vudng goc ciia diém A trén mit phang (Oyz) la diém N(0;-11)
Trong khong gian Oxyz , hinh chiéu vuéng géc ciia diém A(1;2;5) trén mat Oxz co toa do 1a
A. (0;2;5). B. (0;2;0). C. (1;0;5). D. (0;0;5).
Loi gidi
Hinh chiéu vudng géc cua diém A(1;2;5) trén mat Oxz c6 toa do la (1;0;5)
Trong khong gian Oxyz , cho hai vecto a= (2; —2;1) ,B = (0;1; 3) . Toa d6 cua vecto a+bla
A. (2,-3,2). B. (1;—%;2). C. (2,-14). D. (-2;3;2).
Loi giai
Taco a+bh=(2-14).
Trong khong gian Oxyz , cho hai diém A(L;-1; 2) va B(2;l;— 4) . Vécto AB ¢6 toa do
A. (3;0;-2). B. (-1,-2;6). C. (1,0;-6). D. (1;2;-6).
Loi giai
Taco: AB=(2-1;1-(-1);-4-2)=(1;2;-6)
Trong khong gian OXyz , cho diém A(L;-2;3). Hinh chiéu vudng goc clia diém A 1én mit phiang
(Oyz) co toa dd 1a
A. (1,0;3). B. (10;0). C. (-2;0). D. (0;-2;3).
Léi gidi
Dé tim toa d9 hinh chiéu cta diém A(L-2;3) 1én mit phang (Oyz) ta chi can giit nguyén tung
d6 va cao @9, cho hoanh d6 béng 0.
Trong khong gian v6i hé toa dd OXyz , cho hai vécto 1a U =(2;1;-1) va v =(1;3;1) . Toa do ciia
vécto (G + 2\7) tuong tng la

A. (3;4;0). B. (1,-2;-2). C. (4;7:1). D. (5;5;-1).
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AL

Loi giai
Taco u+2v=(4;7;1).
Cau 14: Trong khong gian voi hé toa do Oxyz , cho diém A(2;-10) va diém B(3;1;1). Toa do diém ddi
xtng voi A qua B 1a
A. (L,-2,-4). B. (0;3;-1). C. (4;32). D. (0;-13).
Loi giai

Goi A'(x;y;z) la diém ddi xtmg v6i A qua B < B la trung diém doan thang AA’

g 24X
12 Xx=4
& 1:_;y<:> y=3.Suyra A'(43;2).
(0rz 27
2

Cau 15: Trong khong gian Oxyz , cho biéu dién cia vecto a qua cac vecto don vi la a=2i+k- 3] .Toa
do cua vecto ala
A. (2,-31). B. (1-3;2). C. (2,5-3). D. (1,2;-3).
Loi giai
Taco: a=2i+k-3j=2i-3j+1lk =a=(2-31).
Cau 16: Trong khong gian Oxyz , cho diém M théa man hé thirc OM =2i + ] . Toa d6 diém M 1la
A. M =(0;2,1). B. M =(1,2;0). C. M =(2,10). D. M =(2;0;1).
Loi giai
Vidiém M théa man hé thie OM = 2i + j nén toa do diém M =(2;1,0).
Cau 17: Trong khong gian v6i hé toa &6 Oxyz cho hinh binh hanh ABCD va cac dinh c6 toa d6 1an lugt
1a A(31,2),B(10;1),C(2;3;0). Toa do dinh D 1a
A. D(3,1,0). B. D(0;2;-1). C. D(4;42). D. D(33;-1).
Loigiai
X, —3=1 Xy =4

Vi ABCD 14 hinh binh hanh suy ra AD=BC <1y, ~1=3 <1y, =4= D(441).
Z,—2=-1 Z, =1

Cau 18: Trong khong gian véi hé toa do (o; i ;E) , cho hai vecto a =(1;2;3) va b=2i-4k. Tinh toa

A.. u=(-1;2;-1). B.u=(-1;-2;3). C.u=(-16;3). D. u=(-12;7).
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Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

AV

Tacé: 1=(1;0;0); j=(0;1;0); k =(0;0;1) nén b=2i -4k =b=(2;0;-4).

Suyra u=a-b=(-12;7).

Trong khong gian v6i hé toa do (O;T; i E), cho hai vecto a = (L23) va b = 2i — 4k. Tinh toa do
vecto l] = 5—5
A. u=(-12-1). B.u=(-1-23). C.u=(-16;3). D. u=(-12;7).
Loi giai
Taco: b=2i-4k =>b=(20,-4)=>a-b=(-12,7)

Trong khong gian Oxyz cho ba diém M (2;0;0); N(0;-3;0); P(0;0;4). Néu MNPQ la hinh
binh hanh thi toa d¢ diém Q 1a
A. (-2,-3,4). B. (-2;-3,-4). C. (2;34). D. (3;4;2).
Léi giai
Goi Q(x;y;z) khi d6 MN =(-2;-3;0); QP =(~x;—y;4-2).
—X=-2 X=2
T gise MNPQ 13 hinh binh hanh<> MN =QP < {-y=-3 < {y=3.Vay Q(2,3;4).
4-7=0 z=4
Trong khong gian v6i hé toa do OXyz, cho hai diém A(2;1,1),B(-12;1). Tim toa do cua diém
A’ dbi xtmg voi diém A qua diém B ?
A. A'(34,-3). B. A'(—4;31). C. A(132). D. A'(50;1).
Loi giai
Piém A’ ddi xing véi diém A qua diém B nén B 1a trung diém cua doan AA’ .
Xy =2Xg — X, =—4
Do do 1y, =2y, -y, =3 = A'(-4;31).
z,=27,-7,=1
Trong khong gian OXyz, cho ba diém A(-4;1;-5), B(2;-4;7), C(3;-2;9). Toa d¢ diém
D dé ABCD la hinh binh hanh 14
A. D(2;3;-3). B. D(-3;3;-3). C.D(-3;-3;3). D.D(-6;5-12).
Loi giai

Xp+4=1 Xp =—3
Tacé BC =(1;2;2); ABCD la hinh binh hanh <> AD=BC < {y,-1=2 {y, =3 .

Z,+5=2 Z,=-3

Trong khong gia Oxyz , cho vécto a = (-3;2;1) va diém A(4;6;-3). Toa d6 diém B théa man
AB=a la:

A. (-1-8;2). B. (7;4;-4). C. (1,8,-2). D. (-7;-4;4).
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Cau 24:

Cau 25:

Cau 26:

Cau 27:

Loi giai
X—4=-3 x=1
Goi B(x;y;z).Khido AB=(x—-4y-6;z+3).Khido AB=a<> y-6=2 <1y=8 .
z+3=1 7=-2

Trong khong gian véi hé toa o Oxyz , cho diem M (2;-1;—3). Tim toa d¢ cta diém M’ doi
xtng v6i diém M qua truc Oy .
A. M'(2;1;-3). B. M'(-2;-1;3). C. M'(2;-1;-3).

Loi giai

D. M'(-2;-1;-3).

Diém M (X,;Y,:2,) c6 diém ddi ximg qua truc Oy 1 diém M'(=X,;Yo5—2,) -
Vay diém M (2;-1;-3) c6 diém déi xtimg qua truc Oy 1a diém M'(-2;-1;3).

Trong khong gian Oxyz , cho hai diém A(1;2;0), B(-13;5). Goi I(a;b;c) 1a diém théa man

IA+3IB =0. Khi d0, gi4 tri cua bidu thirc a+ 2b + 2¢ bing:
A2 B. 2. C. 50. D.
2 2 2

Loi giai

27

Taco: IA+3IB=0 < (1-a;2—b;—c)=(3+3a;30-9;3c -15)

1
a=——
l1-a=3+3a 112 )
=:2-b=3b-9< b:Z . Khi d6 a+2b+2c=?5
-c=3c-15 15
cC=—
4

Trong khong gian voi hé toa o Oxyz , cho ba diém A(L,L1),B(5;-12),C(3;2;—4). Tim toa do

C. M( ;—E;g].
- 22

Loi giai

diém M thoa man MA+2MB-MC =0

A. M(4;—§;—gj. B. M(4;§;g)
2 2 2 2

Goi M (a;b;c).
Taco: MA=(1-a;1-b;l-c), MB=(5-a;-1-b;2~c),MC =(3-a;2—b;-4-c).

1-a+2(5-a)—(3-a)=0 |24
MA+2MB -MC =0 < 1-b+2(-1-b)-(2-b)=0 < b:—g:M[4;—3;§).
1-c+2(2-c)—(-4-c)=0 9
C=—
2

Trong khong gian véi hé toa do Oxyz , cho ba diém A(0;1-2), B(3;,2;1), C(4;3;m). Tim m
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de 4 diem O, A, B,C dong phang.
A-m=-T7, B. m=-14. C.m=7. D. m=14.
Loi giai
Dé 4 diém O,A,B,C ddng phing <> OC =aOA+hOB <« (4;3;m)=a(0;1,-2) +b(L2;1)

4=D b=4
=J3=a+2b < ja=-5.
m=-2a+b m =14

Céu 28: Trong khong gian véi hé truc toa dd Oxyz , cho ba diém A(1;2;-1),B(2;,-13) va C(-3;51).

Diém D 1a dinh tht tu ciia hinh binh hanh ABCD . Hiy chon khang dinh dung trong cac khing
dinh sau?
A. D(-4;8,-3). B. D(-2;8,-3). C. D(—4,8,-5). D. D(-2;2;5).
Loi giai
Giasu D(X;y;2).
-3-x=1 X=-4

Tt gidc ABCD 14 hinh binh hanh<> AB=DC <> {5-y=-3={y =8
1-z=4 z=-3

Vay D(—4;8,-3).
Cau 29: Trong mit phang toa do OXyz, cho A(0;2;-1);B(2;15);C(L6;2) va hai diém M,N théa man
MN = NA+ NB + NC . Puong thing MN luén di qua diém | c6 toa do

A. (2:3,5). B. (2;0;3). C. (2,-13). D. (1,3;2).
Loi giai
Tacd MN = NA+ NB + NC < MN = MA+ MB + MC —3MN < 4MN = MA + MB + MC
3

Goi G la trong tdim AABC, khi d6 4MN =3MG < MN = ZMG = MN, MG cung phuong
= M,G,N thing hang v6i G(1,3;2). Vay diém 1(1;3;2) la diém can tim.

Cau 30: Trong khong gian véi hé truc Oxyz chobadiém A(-12;-3), B(L0;2), C(x;y;—2) thang hang.
Khi d6 x+y bang

A. Xx+y=1. B. x+y=17. C.x+y:—1_51, D,x+y:l_51,
Taco: AB=(2,-2;5), AC=(x+Ly-2]1).

Ba diém A, B, C thing hang < AB, AC cung phuong
3

1 = S =>X+y=1.
2 -2 5 y=2
5
PHAN II. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon dling hoac
sai.
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Cau 1:

Cau 2:

Cau 3:

AL

Trong khong gian OXyz , cho hai vécto a = (—2;1,-3),b = (-1-3;2) va diém A(4;6;-3).
a) Toa do vecto a-2b= (0;1;,-1).
b) Toa d diém B(2;7,-6) thi d = AB.
¢) Hai vecto @ va b cing phuong huéng.
d) Goc gitra vecto d va b bang 120°.
Loi giai

a) Sai: Vi a—2b =(0;7;-7).

—2=X; -4 Xg =2
b)Pung: Vi d=AB < 11l=y, -6 <1y,=7 =B(27;-6).

—3=12,+3 Z, =—6

c)Sai:Vi_—2¢i¢_—3.
17372
d) Ding: Vi cos(a;b) = 2+ (B)Lr(92 L (a.6)=120°
J2Z+2 (B P+ (-3) +22 2

Trong khong gian Oxyz , cho ba vecto a= (-110) b= (110) C= (L11).
a) Po dai vecto & bang J2.

b) Vecto b vuong goc voi a.

¢) Vecto b vuong goc voi C .

d) Toa d¢ vecto 3a+2b —C bang (-2;4;-1).

Loi giai

a) Bing: Vi \é\ = \/(—1)24-—124—0 =2
b) Pung: Vi @b =(-1).1+1.1+0=0
¢) Sai: Vi b¢ =1.1+1.1+0.1=2.
d) Sai: Vi 38 +2b —C =(-2;4;-1).
Trong khdng gian vai hé toa d6 Oxyz , cho hinh hop ABCD.A'B'C'D’ biét ring cac diém c6 toa
do A(2;1;,0),C(0;3;0),C'(-12;1),D'(0;-2;0).
a) Toa do cac diém A',B' 1a A'(10;-1),B'(0;4;2).
b) Toa d¢ cac diem B,D 1a B(15;1),D(L-1-1).
¢) Toa dg vecto AB 1a AB =i+ 4] +k.
d) Toa d6 vecto AB 1a B'D=i-5]-3k.
Loi giai

a) Sai: Goi toa do diém A’ 1a (x;y;z) = AC'=(-1-x2-y;1-z)

Khi d6 AC =(-2;2;0). Vi A'C'CA 1a hinh binh hanh nén A'C’= AC
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AL
-1-x=-2 x=1

Suyra;2-y=2 < qy=0= A(10:1). Lam tuong ty ta co: B'(0;4;2)

p) Pung: B(1;5;1); D(1;-1;-1)
c) Ping: AB=(1,4;1)= AB=i+4]+k
d) Pang: B'D =(L-5-3)=B'D=i-5j-3k

Cau4: Chohinhchép S.ABCD c6 ddy ABCD la hinh vudng c6 céc canh bang 1, SAD 1a tam giac déu
va nam trong mit phing véi day. Goi O,M va N lan luot 13 trung diém cua AD,BC va CD.
Thiét 1ap hé truc toa d6 Oxyz nhu hinh v&.

a) Toa do6 cac diém A B 1 A[O;—%;Oj,B(l;—%;Oj.
A o 4R . 1 1
b) Toa d6 cac diem C,D la C 1;5;0 ,D[ 0;=:0].

2
J3

¢) Toa d6 diém S 1a 3(0;0;7].

d) Toa do céc diém M,N 1a M(1;0;0),NG;%;0).

Chon hé toa @0 Oxyz nhu hinh vé.

\ . 3
SAD la tam giac déu c6 canh bang 1 nén SO = g

N -

A(O;—%;OJ,B(l;—%;oj,c(l;%;oj, D(O;%;O)S{O;O;?J, M (30;0), N(

a) Dung: Toa d¢ cdc diém A B 1a A(o;—%;o], B(l;—%;oj.

;i;oj
2
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AL

b) Pung: Toa d6 cac diém C,D 1a C(l;%;Oj, D(O;%;Oj.

V3

¢) blng: Toa d6 diém S 1a 5[0;0;7}
, A g2 \ 11
d) bung: Toa do cac diem M,N la M(l;O;O),N E;E; .

Caus: Trong khong gian Oxyz, cho &=1 +3k —4] va b =(m—-n;4m—6n;n*-3m+2), véi m,nla

tham s.
a)Toadd a=(1;,3-4).

b) Dung diém A thoa OA=4 thi A(L—4;3).

¢) Ton tai gia tri cia m va n dé b=0.
d)Néu a=b thi m+n=9.
Loi gidi
a) Sai: Toa do & =(1-4;3).
b) Pung: Khi OA =4 thi toa do & ciing 1 toa do diém A. Suyra A(L-4;3).

m-n=0 m=0
¢)Sai: b=0<{4m-6n=0 <<{n=0 . (v6 nghiém).
n>-3m+2=0 n-3m+2=0

Vay khong ton tai m,n déb=0.
m-n=1
, L m=5
d)bung: a=b < {4m-6n=-4 @{ 4.Suyram+n=9.
n>-3m+2=3

Cau 6: Trong khong gian Oxyz , cho 32(2;2;0),5: 2]+2|Z. Dung OA=3 vaOB=bD.

a) d=2i +2k . b) Toa d6 b =(0;2;2).

¢) Toa do AB =(-2;2;0) d) Goc AOB =45",
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Loi gidi
F-4
R B
,:0 .
A ommmmmndraa N '
k ]
PN | :
: LK
. = 3
= /0 i
______________ o
H M

a)Sai: Taco a=(2,02)=>a=2i +2k.

b) Bung: Tacé b =2] +2k = b =(0;2;2).

¢) Pung: Ta cd OA =3 thi toa d0 véc to & ciing chinh 14 toa o A = A(2;0;2).

Tuong tu B(0;2;2). Tir ddy, ta tinh duge AB = (=2;2;0)

d) Sai: Nhan xét OHMK.PANB 1a hinh 1ap phuong suy ra AOAB déu. Vay AOB =60".

Cau7: Trong khong gian Oxyz, cho hinh hp OABC.O'A'B'C’ c6 A(L1;-1), B(O;3;0),@ =(2;-6;6)
Goi H,K lan luot 14 trong tdm cta tam giac OA’O’ va CB'C'.

o' ,
/ ’
A T B
QL ---------- C
Af B
a) Toa d6 diém C' 1a (2;-3;6) b) Toa d6 diem O’ 1a (3;-5;5).
¢) Toa do véc to AB'=(-2;3,-6). d) Toa d6 véc to HK =(-12;-1).
Loi giai

x-0=2 X=2
a) Pung: Goi C'(x;y;2). Taco BC' =(2,-6;6)={y-3=-6<{y=-3=C(2,-36).
z-0=6 z=6

X—=1=2 X=3
b) Ping: Goi O'(X;y;z). Theo hinh v& thi AO'=BC’ & {y-1=-6<1y=-5=0/(3-55)

Z2+1=06 z=5
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AL

¢) Sai: Theo hinh v& thi AB'=0C’=(2;-3;6).
d) Sai: Ta c6 HK = AB = (-121).

PHAN IIl. Cau tric nghiém tra 1&i ngan
Cau 1l: Trong khong gian véi hé toa 36 Oxyz cho cac véc to u=2i- 2] +k , V= (m;2; m +1) voi m la
tham s6 thuc. Co bao nhiéu gia tri cia m dé M = M .
Loi giai

Taco U=(2-21)

Khi d6 [u] = y/2° +(-2)° +1* =3 va [v| = ym? + 27 + (m +1)" =2m? + 2m+5

. m=1
Do d6 ‘u‘=M<:>9:2m2+2m+5<:>m2+m—2:0c{ , nén ¢ hai gid ti.
m=-—

Cau2: Trong khong gian Oxyz , cho hai diém A(3;1;—-2), B(2;-3;5). Piém M thudc doan AB sao
cho MA=2MB, toa d6 diém M 1a (a;b;c). Khidé a+b+c bang?

Loi giai
Goi M (xy;2).
7
X =—
3-x=-2(2-X) 3
Vi M thudc doan AB nén: MA = -2MB < l—y:—2(—3—y)<:> y:—§:>a+3b+c=0
—2-72=-2(5-12) 8
7=—
3

Ciu 3: Trong khong gian voi hé toa 6 Oxyz cho hai diém A(4; 2;1), B(-2;—14). Tim duoc toa do
diém M (a;b;c) thoa man ding thie AM =2MB. Khido a+b+c="?

Loi gidi

Xx—4=2(-2-Xx) X =0

Goi diém M (x;y;z). Khi d6: AM =2MB < {y-2=2(-1-y) <{y=0.
z-1=2(4-1) z=3

Vay M(0;0;3) né a+b+c=3

Cau4: Trong khong gian véi hé toa @ Oxyz cho ba diém M (2;3;-1), N(-LL1) va P(Lm-12).

Tim m dé tam giac MNP vudng tai N .
Loi giai

GV. Phan Nhat Linh - & SDT: 0817 098 716




Chwong 2. VECTO VA HE TRUC TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

AL

MN (=3;-2;2);NP(2;m-2;1).

Tam gisc MNP vudng tai N < MN.NP=0< —6-2(m-2)+2=0m-2=-2<m=0.
Cau5: Trong khong gian véi mot hé truc toa do cho trudce (don vi do léy theo km), ra da phat hién mot

chiéc may bay di chuyén véi van toc va huéng khong doi tir diém A(800;500;7) dén diém

B(940;550;8) trong 10 phit. Néu may bay tiép tuc giit nguyén van téc va hudng bay thi toa do

ciia mdy bay sau 10 phut tiép theo D(X;y;z). Khiddé x+y+z="?

A

A
Loi gidi
Goi D(x;y;z) 1a vi tri cia may bay sau 10 phut bay tiép theo (tinh tir thoi diém may bay & diém

B). Vi hudng clia may bay khong d6i nén AB va BD cung hudng. Do véan tbc may bay khong
do6i va thoi gian bay tir A dén B bang thoi gian bay tir B dén D nén AB=BD.

Do d6, BD = AB = (140;50;1).
x-940=140  (x=1080

Mat khac: @:(x—940;y—550;z—8) nén ¢ y—550=50 < <y=600
z-8=1 z=9

Vay D(1080;600;9). Vay toa do ciia may bay trong 10 phut tiép theo la (1080;600;9).
Suyra X+ Y+2z=1689

Ciu 6: Mot chiée xe dang kéo cing soi day cap AB trong cong trudng xay dung, trén d6 da thiét 1ap hé
toa d0 Oxyz nhu hinh v€ dudi véi do dai don vi trén cac truc toa do bé“mg 1m . Tim duoc toa do

ctia vecto AB = (a;b;c). Khi dé tinh a+c

10 m

Loi giai
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o ‘ 153 15
Ta c6: OA=10k = A(0;0;10) va OH :OB.cos30°:— OK =0B.cos(90°-30°) = —
B(% 1543, oJ = AB = (% 153, —10} Viy a+c=25

Cau7: Mot thiét bi thim do d4y bién nhu hinh v& duoc ddy boi mot luc T =(5;4;-2) (don vi: N) gitp
thiét b thyc hién d6 doi a = (70; 20; —40) (don vi: m). Tinh cong sinh bdi luc f

Loi giai

Cong sinh boi luc f la: A= f.a=570+4.20- 2.(—40) =510J

Cau8: Chobiétmay bay A dang bay véi vecto van toc & = (300;200;400) (don vi: km/h). M4y bay B

bay ciing hudng va co téc do gip ba lan toc do ctia may bay A.

Tinh téc do ctia may bay B .

Loi giai

3300=x [x=900
Tacé: 38=b < 13.200=y < 1y =600 = b =(900;600;1200)
3400=z |z=1200

Téc do clia may bay B la: |b|= 900 + 600 +12002 ~1615,55 (km/h)

HET-
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Dang 2: Toa do hoa mot sé hinh hoc khéng gian

e Chon mot diém ma tir d6 c6 ba duong déi mot vudng goc véi nhau lam goc toa d

e Xay dung toa do cac diém trén hinh da cho twong tmg véi hé truc vira chon
e Toadd cac diém dic biét
+ M eOx= M (x;0;0) + M eOy=M(0;y;0) « M eOz=M(0;0;z)

* M e(Oxy)=M(x;y;0) + M e(Oxz)=M(x;0;2) * M e(Oyz)=M(0;y;z)

BAI TAP TU LUAN

Bai tap 1: Trong khong gian Oxyz cho hinh hop chit nhat ABCD.A'B'C'D’ ¢c6canh AB=AA'=2, AD =4
Goi E la tam cua hinh chir nhat, F 1a trung diém cta canh AC'. Vi hé toa do Oxyz duoc thiét 1ap nhu

hinh dudi day. Hiy xac dinh toa d6 cac dinh cta hinh hop chir nhat va toa do hai diém E va F ?

Al
Dl’
I\
s
h Ay
i "
B = ———C'
R .—‘\.\JF
= e I I
i * = - Y
KA T 4T
B - -
C

Bai tip 2: Mot may bay M dang cat canh tir phi truong voi hé toa d6 khong gian Oxyz dugc thiét lap
nhu hinh v& dudi day. Cho biét M 1a vi tri ciia may bay va OM =14, NOB =32°, MOC = 65° . Tim toa d%

diém M

Z
c
‘\lx-;_“
g5 14 :

0 : X
~{39° | B Y

\_\N \ ///
uuuuuuuuuuu
A N
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BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong
an.
Caul: Hinh bén mé td mot san clu long voi kich thudce theo tiéu chuan quéc té. V6i hé toa do Oxyz

duoc thiét 1ap nhu hinh bén (don vi trén mdi truc 12 mét), gia st AB 1a mot tru cAu 1ong dé cang
ludi, hay xac dinh toa do cua B .

z

AR Bdom ’ *
A. (6,1,6,7;1,55) B. (6,7;6,1,1,55)
C. (6,1;01,55) D. (0;6,7;1,55)

Cau 2:  Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang 2. Vi hé toa do Oxyz duoc thiét 1ap nhu
hinh bén (gbc toa @6 O trung véi diém A), toa do diém B’ 1a

z

L’ D'
B (o

A R D |

A ¥
.
C
x
A. B(0;2;0) B. B(2;2;2) C. B(2;2;0) D. B(2;0;2)

Cau 3:  Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang 2. Vi hé toa do Oxyz duoc thiét 1ap nhu
hinh bén (gdc toa o O tring véi diém A), toa do diém C' 1a

=4

‘!A'r D'
B c’

A R D,

A ¥y
B
C
x
A. C'(2;2;0) B. C'(2;2;2) C. C'(2;0;0) D. C'(2;0;2)

Cau4: Cho hinh chép tir gidc déu S.ABCD c6 canh déy bing a2, canh bén bang a+/5 . Goi O 1a tim
ctia hinh vuéng ABCD . Véi hé toa d6 Oxyz dugc thiét 1ap nhu hinh bén (gdc toa do O tring véi
tAm hinh vudéng ABCD), toa do SC la:
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A. SC =(2a;0;-2a) B. SC =(2a;-a;-2a)
C. SC =(a;0;-2a) D. SC =(a;0;2a)

Caub5: Cho tlr dién SABC c6 ABC la tam giac vudng tai B, BC =3, BA=2, SA vudng goc vii mat
phing (ABC) va c6 do dai bang 2. Véi hé toa do Oxyz dugc thiét 1ap nhu hinh bén (goc toa do
O trung véi diém B ). Tim khang dinh sai

S X

A. A(0;2;0) B. B(0;0;0) C. C(0;0;3) D. $(-2;2;2)

Cau 6: O mot san bay, vi tri cia may bay dugc xac dinh boi diém M trong khong gian Oxyz nhu hinh
bén. Goi H la hinh chiéu vuéng géc cia M xudng mat phing (Oxy). Cho biét OM =50,
(1;0H) =64°, (OH,OM ) = 48°. Tim toa do ciia diém M .

4

C
:Jk\\
N
E.ﬁ ]
0 1w : z*
64‘:3&&\ E /, B ¥
________________ e
A H
x
A. M(37,2;14,7;30,1 ) B. M (14,7;37,2;30,1)
C. M(30,1;,14,7;37,2) D. M (14,7;30,1;37,2)
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PHAN Il. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon ding hoac
sai.

Cau 1: Cho hinh chép S.ABCD c6 day ABCD Ia hinh chit nhat, AB =1, AD = 2,SA vudng goc voi mat
day va SA=3.Véihé toa dd Oxyz duogc thiét 1ap nhu sau: Goc toa do O tring voi diém A, cac

véc to AB,AD, AS 1an luot cung huéng véi i, ] va K . Xét tinh dung sai cua cac khang dinh sau

a) Toadd D(0;2;0). b) Toa dd C(1;2;3).
¢) Toa do $(2:0;0) d) Toa do 1(1;10).

Cau2: Cho hinh 1ap phuong ABCD - A'B'C'D’ ¢6 canh bang 2. Vi hé toa do Oxyz duoc thiét 1ap nhu
hinh bén (gdc toa d6 O tring v6i tim hinh vuéng ABCD ), hiy xét tinh diing sai ctia cac khang

dinh sau:
a) Toa do A(-10;0). b) AC'=(2v2;0;2).
¢) Toadd D'(0;+/2;2). d) BD'=(0;0;2).

Cau 3: Cho hinh ling tru ABC - A'B'C’ ¢6 day ABC la tam giac déu canh bang 2 nhu hinh v&. Hinh
chiéu vudng goc caa A’ 1én (ABC) tring voi trung diém canh AB, goc A'/AO = 60" . Vi hé toa
d6 Oxyz dugc thiét 1ap nhu hinh bén (gdc toa d6 O trung véi trung diém ciia doan BC ), hay

xét tinh ding sai cta cic khang dinh sau:

z

A' (o
Br
L e = ¥
C
o
B
a) Toa do diém A(-10;0). b) Toa do diém C (o;ﬁ;o) .
¢) Toa do diém A'(0;-1+3). d) Toa d6 diém C'(L/3;43).
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PHAN IIl. Cau tric nghiém tra I&i ngin

Cau 1: Cho ta dién OABC c6 OA, OB, OC do6i mot vudng géc va OA=0B =2a, OC = a\/§. Khi
d6 vecto BC(m;n; p). Khi a=1 hay tinh gia tri biéu thic T=a+b+c.

Cau2: Cho lang try ding ABCD.A'B'C'D’' ¢6 day ABCD 1a hinh thoi tam O canh a, AA'=a va
ABC =60°. Goi M 1a trung diém ctia canh AA'. Vecto OC' ¢6 toa do 1a (m;n;p).Khi a=1
hay tinh gi4 trj biéu thirc T =2m+n+ p.

d -
. -
T
60~

Cau3: Chohinhchop S.ABC c6day ABC latam giac vuong cantai A va AB =a, canh bén SA vudng
gdc voi mit phang day va SA=a. Goi D, E, F lan luot 1a diém ddi xing cia A qua C, cla
S qua B vacua A quamit phing (SBC). Khi a=1 thi tung dd ctia vecto AD bing bao nhiéu?

s
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Cau4: Cho hinh chép S.ABCD c6 day ABCD 14 hinh vuéng canh bang a. Canh bén SA=a vudng
goc v6i day (ABCD). Goi M 1a diém nim trén canh SD sao cho SM =2MD. Khi a=1 thi

téng binh phuong hoanh dg, tung dg, cao do cua vecto AC bé“lng bao nhiéu?
S(0;0;a)

_«-11{"[}: 0;0) _
f o3 D0 a; 0)

/[ \ '
- IR

[-o"
Claya; )

Bla; 0;,0) )
Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 d9 dai canh bang 1. Goi M, N, P, Q lan luot 1a

Cau 5:
trung diém cua cac canh AB, BC, C'D’' va DD'. X4c dinh hoanh d¢ cua vecto M—Q .

D’ P c
1 ”p"\
! N
1 ! AY
A’ : ‘.
| 1B’
\
\
L i \
g« /
|\‘ “
! I ‘
1 v
Py y
\
D];‘»——4\———,L 7777777777777 ‘»,‘””._—>
p ! ! N C
1} ' -
Y
A M B

X
Cau 6: Cho tardién O.ABC c6 OA, OB, OC 361 mot vudng goéc véi nhau OA=a va OB =0C =2a
Goi P 1a trung diém ciia BC (minh hoa nhu hinh v&). Khi a =1 x4c dinh tung do ctia vecto AB

Cau7: Cho lang tru ABC.A'B'C’ ¢6 tam gidc ABC déu canh bang 2a. Hinh chiéu vudng goc ciia A’
1én mit phang (ABC) tring véi trung diém M ciia BC. Khi a=1 thu tung do clia A'B bing

bao nhiéu?
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Cau8: Cho tir dién SABCcd SC =CA=AB =32, SC vudng goc (ABC), tam giac ABC vudng tai

A, cc diém M va N lan luot thuc SA va BC sao cho AM =CN =2. Tung d6 cia NB khi
d6 bang bao nhiéu?
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Dang 2: Toa do hoa mot sé hinh hoc khéng gian

e Chon mot diém ma tir d6 c6 ba duong déi mot vudng goc véi nhau lam goc toa d

e Xay dung toa do cac diém trén hinh da cho twong tmg véi hé truc vira chon
e Toadd cac diém dic biét
+ M eOx= M (x;0;0) + M eOy=M(0;y;0) « M eOz=M(0;0;z)

* M e(Oxy)=M(x;y;0) + M e(Oxz)=M(x;0;2) * M e(Oyz)=M(0;y;z)

BAI TAP TU LUAN

Bai tap 1: Trong khong gian Oxyz cho hinh hop chit nhat ABCD.A'B'C'D’ ¢c6canh AB=AA'=2, AD =4
Goi E la tam cua hinh chir nhat, F 1a trung diém cta canh AC'. Vi hé toa do Oxyz duoc thiét 1ap nhu

hinh dudi day. Hiy xac dinh toa d6 cac dinh cta hinh hop chir nhat va toa do hai diém E va F ?

=4

A’ D'
i
|\‘
: |
i bl
B' = ————'C'
R .—‘\.\JF
S 3 P SD
KA T 4T ’
i ’J_--"E‘. 1\
B - -
c
x
Loi giai

Chon A(0;0;0) 1a gbc toa d¢ thi toa d¢ cac diem nhu sau: B(2;0;0); C(2;2;0); D(0;2;0)
A'(0;0;2); B'(2;0;2); C'(2;2;2); D'(0;2;2).

Bai tip 2: Mot may bay M dang cat canh tir phi truong voi hé toa d6 khong gian Oxyz dugc thiét lap
nhu hinh v& dudi day. Cho biét M 1a vi tri ciia may bay va OM =14, NOB =32°, MOC = 65°. Tim toa d%

diém M

Z
c
\-lx-;_“
g5° 14 .

0 : .
g2 v Fp oy

\_\N \ ///
uuuuuuuuuuu
A N
x
Loi giai

Ta c6: OC =0OM .c0s65°~5,9; ON =CN =0OM.sin65°~12,7; OB = ON.c0s32° ~ 6,7
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Vi OANB 14 hinh chi nhat nén ON = OA+ OB
Vi OCMN 1 hinh chit nhat nén OM =0OC +ON =OA+ OB +OC =6,7.i +10,8.j + 5,9k
Viy M (6,7;10,8;5,9)

BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong

an.

Caul: Hinh bén m6 ta mot san cau long véi kich thudce theo tiéu chuén quéc té. Vi hé toa do Oxyz
duoc thiét 1ap nhu hinh bén (don vi trén mdi truc 1a mét), gia st AB 1a mot tru cau long dé cing
ludi, hay xac dinh toa do cua B .

z

T 1340m *
A. (6,1;6,7;1,55) B. (6,7;6,1;1,55)
C. (6,1;01,55) D. (0:6,7;1,55)
Loi gidi

Toa do diém B(6,7;6,1;1,55)

Cau2:  Cho hinh lap phuong ABCD.AB'C'D’ ¢4 canh bing 2. Vi hé toa 4o OYZ duoc thiét lap nhu
hinh bén (géc toa do 0 trung voi diém A ), toa do diém B’ 1a

z

]A’ D'
B c’
A D,
A ¥
ol
C
A. B(0;2;0) B. B(2;2;2) C. B(2;2;0) D. B(2;0;2)
Léi gidi

Véi A la gbe toa do thi B(2;0;2)

Cau3: Cho hinh lap phuong ABCD.AB'C'D’ ¢4 canh bing 2. Vi hé toa 4o OYZ duoc thiét lap nhu

hinh bén (géc toa do 0 trung voi diém A ), toa do diém C' 1a

]A’ D'

B K

x
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A. C'(2;2;0) B. C'(2;2;2) C. C'(2;0;0) D. C'(2;0;2)

Loi giai

Vé6i A la gbe toa d6 thi C'(2;2;2)

Cau 4: Cho hinh chop tir giac déu S.ABCD c6 canh ddy bang a2 , canh bén bang a5 . Goi O latam
cua hinh vuéng ABCD . Vi hé toa do Oxyz dugc thiét 1ap nhu hinh bén (géc toa do O trung voi

tam hinh vudng ABCD), toa d6 SC la:

A. SC =(2a;0;-2a) B. SC =(2a;-a;-2a)
C. SC =(a;0;-2a) D. SC =(a;0;2a)
Loi gidi

Toado SC 1a SC =(a;0;-2a).

Cau5: Cho tirdién SABC c6 ABC latam giac vuong tai B, BC =3, BA=2, SA vudng goc vdi mat
phing (ABC) va c6 do dai bang 2. Vi hé toa dd Oxyz dugc thiét 1ap nhu hinh bén (goc toa do
O trung véi diém B ). Tim khang dinh sai

S E:

A. A(0;2;0) B. B(0;0;0) C. C(0;0;3) D. S(-2;2;2)
Loi giai
Toa do diem S(0;2;2)
Cau 6: O mdt san bay, vi tri cia may bay duoc xac dinh boi diém M trong khong gian Oxyz nhu hinh
bén. Goi H 1a hinh chiéu vudng géc cia M xudng mit phiang (Oxy). Cho biét OM =50,
(1;0H) =64°, (OH,OM ) = 48°. Tim toa d ctia diém M .
A. M (37,2;14,7;30,1) B. M (14,7;37,2;30,1)
C. M (30,1;14,7;37,2) D. M (14,7;30,1;37,2)
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Loi giai

Tam giac OMH vudng tai H ¢c6 OM =50, OMH = 48° nén ta co:

OH =0OM c0s48°~33,5; OC =MH =0M.sin48°~ 37,2

Tam giac OAH vudng tai A, OH =33,5, AOH =64° nén ta co:

OA =0H.cos64°~14,7; OB = AH =0OH.sin64° ~ 30,1

Suy ra OM =0OC + OH =OC + OA+OB =14,7.i +30,1.j + 37,2k

Vay M (14,7;30,1;37,2)
PHAN Il. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon dung hoac
sai.
Cau 1: Cho hinh chép S.ABCD c6 day ABCD Ia hinh chit nhat, AB =1, AD = 2,SA vudng goc voi mat

day va SA=3.Vdi hé toa do Oxyz duoc thiét 1ap nhu sau: Gbc toa dd O trung voi diém A, céc

véc to AB,AD, AS 1an luot cung huéng véi i, j va K . Xét tinh dung sai ctia cac khang dinh sau

a) Toa do D(0;2;0). b) Toa do C(1;2;3).
¢) Toa d S(2;0;0) d) Toa do 1 (LL0).
Loi gidi
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V61 hé truc da chon nhu hinh ve€ thi

a) Ding: Piém D € Oy va AD =2 nén D(0;2;0).

b) Sai: Diém C € (Oxy) va ¢6 hinh chiéu 1én Ox,0y lan lugt la diém B va D.Do AB=1 va
AD =2 nén C(2;2;0).

c) Dung: Diém S € Oz va AS =3 nén S(0;0;3).

d) Sai: Piém | €(Oxy) va va c6 hinh chiéu 1én Ox,Oy lan luot la trung diém ctia AB va AD
nén 1(0,510).

Cau 2: Cho hinh 1ap phuong ABCD - A'B'C'D’ ¢6 canh bang 2. Vi hé toa d6 Oxyz dugc thiét 1ap nhu
hinh bén (gbc toa do O trung v6i tim hinh vudong ABCD ), hiy xét tinh dung sai ctia cac khang

dinh sau:
a) Toa do A(-10;0). b) AC'=(2v2;0;2).
¢) Toa do D'(0;4/2;2). d) BD' =(0;0;2).

Loi giai

D6 dai AC =242 . Véi hé truc Oxyz dd chon nhu hinh vé thi

A' [ D'

BI

a) Sai: Piém A e Ox, nam nguoc chiéu duong va OA= J2 nén A(—JE; O;O).
b) Bang: Toa do C'(\/E;O;Z). Suy ra AC' = (2\/5;0;2) .

¢) Ping: Piém D' ¢ hinh chiéu vuong goc xuéng ( Oxy) la diém D(0;4/2;0) va DD’ =2 nén
D'(O;«/E;Z).
d) Sai: Toa do B(o;—ﬁ;o), D'(o;ﬁ;z). Suy ra BD' =(0;2J§;2).

Cau3: Cho hinh ling try ABC-A'B'C’ c¢6 ddy ABC la tam giac déu canh bang 2 nhu hinh v&. Hinh
chiéu vudng goc ctia A’ 1én (ABC) tring véi trung diém canh AB, goc A’/AO =60". V¢i hé toa
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do Oxyz duogc thiét 1ap nhu hinh bén (géc toa dd O trung véi trung diem cua doan BC ), hay

x¢ét tinh dung sai cua cac khang dinh sau:

z

A (ad
Br
Rt EEEEr EETET = ¥
C
o
B
a) Toa do diém A(-10;0). b) Toa do diém C (o;ﬁ;o) .
¢) Toa do diém A'(0;-L+3). d) Toa do diém C'(1:V3;3).
Loi giai

B3

Do dai OC =2 = J3-OA' =0A-tan60" =+/3. Véi hé truc Oxyz da chon nhu hinh v& trén
thi

a) bung: Piém A e Ox, nam nguoc chiéu duwong va OA=1 nén A(—l; 0;0) .
b) bung: Piém A e Oy, nam cung chiéu duong va OC = \/§ nén C(O; \/5;0) .

c¢) Sai: A'eOz, nam cung chiéu duong va OA' = \/§ nén A'(O; 0; \/g) .

x-0=1 x=1
d) Ping: Goi C'(x;y;2). Taco AC'=AC = {y-0=+3=y=13.
7-~/3=0 z=43

PHAN lIl. Cau tric nghiém tra 1&i ngan

Caul: Cho tir dién OABC c6 OA, OB, OC d6i mdt vudng goc va OA=0B =2a, OC = a2 . Khi
d6 vecto ﬁ(m;n; p). Khi a =1 hiy tinh gia trj biéu thic T =a+b+c.
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AL

Loi giai

Xét hé truc toa d0 Oxyz nhu sau diém O 1a gbc toa dd OA=0z; OB=0x va OC =Oy.

Khi do ta c6 O(0;0;0); A(0;0;2a); B(2a;0;0) va C(0;av2;0).

m=2a
Viy ta c6 vecto khi d6 1a AB =(2a;0;—2a) nén {n=0 =T =2a+0+(-2a)=0
p=-2a

Cau2: Cho lang try ding ABCD.A'B'C'D' ¢6 day ABCD 1a hinh thoi tdim O canh a, AA'=a va
ABC =60°. Goi M 1a trung diém ctia canh AA’. Vecto OC’ ¢6 toa do la (m;n; p). Khi a=1
hay tinh gi4 tri biéu thirc T =2m+n+ p.

|
M
M

4600~

Dung hé truc toa d¢ nhu hinh v&.

e
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AL

Goi O 1a giao diém cua AC va BD. Chon a=1.

D¢ dang tinh dugc O(0;0;0), M [—%;O;%j, D(O;?;O] va C'G;o;lj.

Suy ra OM = —E;O;1 ,CD= —l;ﬁ;—l va OC' = l;0;1 .
2 2 2 2 2

1

m==

Khidé <n=0 =T =2m+n+ p:2.%+0+1=2.
p=1

Cau 3: Chohinh chop S.ABC c6 day ABC latam giac vudongcantai A va AB =a, canh bén SA vudng
gbc véi mat phéng dayva SA=a.Goi D, E, F lan luot 1a diém ddi xting cia A qua C, clua
S qua B vacua A qua mit phang (SBC). Khi a =1 thi tung d¢ cua vecto AD bang bao nhiéu?

S

E

Chon hé truc toa dd Axyz nhu hinh v€ voi d6 dai vecto don vi béng a, ta duoc toa do cac diém
nhu sau: A(0;0;0), B(1;,0;0), C(0;1,0), S(0;0;1) = D(0;2;0), E(2;0;-1).
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111

Goi H la trong tdm tam giac SBC = H (555) Vi tam giac SBC 1a tam giac déu nén H

cling la tryc tdm cua tam gidc SBC = AH L (SBC) = F 1a diém ddi xtmg voi A qua H

=F [EZZ] Ta tinh duoc: AD = (0;2;0), AE = (2;0,-1), AF :(gggj
333 333
Cau4: Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudng canh biang a. Canh bén SA=a vudng
géc v6i day (ABCD). Goi M la diém nam trén canh SD sao cho SM =2MD. Khi a=1 thi

téng binh phuong hoanh dg, tung dg, cao do cua vecto AC béng bao nhiéu?
S(0; 00 a)

Ao:0:0) -7 ' _
! e S L D{0; a:0)
e SR -
[ - AT /
L- -\
Bla;0;0) Claa;0)

Loi giai

S(0:0:a)

Al0:0;0) _
f,r" ad D(0; a;0)

-
- -

| \'\ |
/. .\
B(a; 0;0) Cla;a; 0)

Chon hé truc toa do Oxyz sao cho diém A=0, cac diém B,D,S lan luot thudc chiéu duong

cac truc toa d Ox,0y,0z. Suy ra toa do céac diém nhu trén hinh vé.

Do M 1a diém nam trén canh SD sao cho SM =2MD suy ra:

— 2a.a
— 2 2a . a AM =| 05—~ a=l A . 2,12, 2
SM:ESD =M O’?’E = 3 3/ —=5AC=(1;1,0)=>1°+1°+07 =2
AC =(a;a;0)

Cau5:  Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 d6 dai canh bang 1. Goi M, N, P, Q lan luot la
trung diém cua cac canh AB, BC, C'D’ va DD'. Xéc dinh hoanh d6 cua vecto M—Q .
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AZ
D P c
A ’
— B’
11
l‘ 'f‘ y
Dn———k‘———f ————————————— PR G-
\ r! ‘\\‘ C
X A M B
Loi giai
Az
D' P c'
!
r : ;" ‘\
A : B!
1
(138 *
I\ =
y
DL——A‘———JL —————————————————— >
S | C
g
A M B

X
Gén hé truc toa d6 nhu hinh vé ta c6 D(O;O;O), A(1;0;0), B(l;l;O),C (0;1;,0), A'(30;1),
B'(1,11), C'(0;1;1),D'(0;0;1).

ViM, N, P, Q lan luot 1a trung diém cua cac canh AB, BC, C'D’ va DD’ nén

[ebojo(ia)alda)oland)

e (11 ) s - 1.1
Suyra MN =| —=:=:0 |,MP =(-L0;1), MQ =| -1,—=:=
g ( 2'2 ] (ZL0).MQ ( 2 2)
Cau 6: Cho ta dién O.ABC c6 OA, OB, OC d6i mdt vuong goc voi nhau OA=a va OB=0C =2a.

Goi P la trung diém ciia BC (minh hoa nhu hinh v&). Khi a =1 x4c dinh tung d6 cta vecto AB
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AL

Loi giai

bit khéi tir dien O.ABC vao hé truc toa do géc Oxyz : cac diém A, B,C lan luot thudc céc truc
toa do Oz,0y,Ox.
Ta co: 0(0;0;0), A(0;0;1), B(0;2;0), C(2;0;0), P(l;l;O),ﬁ:(O;Z;—l).

Cau7: Cho lang tru ABC.A'B'C’ ¢6 tam gidc ABC déu canh bang 2a. Hinh chiéu vudng goc ciia A’
1én mat phang (ABC) trung véi trung diém M cua BC . Khi a=1 thu tung do cua AB bang

bao nhiéu?

Géc gita A'B va mit phang (ABC) 1a goc ABM =60°.
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N

Tacé AM =BM.tan60°=a+/3; AM = AB.sin60°=2a.7=aJ§.

Dt h truc toa Oxyz nhu hinh v&: khi do A(+/3;0;0), B(0;3,0), C(0;-L0),
A’(O;O;\@). GoiB'(Xy; ¥o:25)s ATB’z(XO;yO;zO—«/g), E:(—\/i;xo).

X, =—/3
Vi AB'=AB nén {y,=1 = B(—/31V3)= AB'=(-243;13).

2, =3

Cau8: Cho tirdién SABCc6 SC=CA=AB= 32 , SC vuodng goc (ABC), tam giac ABC vuong tai

A, céc diém M va N 14n luot thude SA va BC sao cho AM =CN = 2. Tung do cua NB khi
d6 bang bao nhiéu?

z

Chon hé truc toa @0 Oxyz théa C(0;0;0)=0 nhu hinh v&.
Piém B(0;6;0) <0y, $(0,0;32) €0z, A(3;3,0).
Khi d6 toa do N (0;2;0); M (2,22}

NM =(2,0;/2); SB=(0;6,-3v2) va NB=(0;4,0).

HET
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AL

BAI @ BIEU THU’C TOA PO CUA CAC PHEP TOAN VECTO
O

IY.Y Y LY THUYET CAN NHO

Biéu thirc toa dd ctia phép toan cong, trir, nhan mot s6 thwe véi mot vecto

Trong khong gian Oxyz, cho hai vecto d=(X;y;z) va b =(X;y";z'). Khi d6 ta co:

. é+5:(x+x’;y+y’;z+z’)
[ ] 3—6:

(x=x5y—-yiz-17")
o ka=(kx;ky;kz) véi k la mot so thyc.

Nhin xét: Vecto & =(X; y;2) cing phuong véi vecto b =(X';y';2") # 0 khi va chi khi ton tai sb thuc k sao

X = kx'
cho {y =ky'
z=kz".

Biéu thirc toa dd tich vé hwéng cua hai vector

Trong khong gian OXyz , tich v huéng cua hai vecto 8 =(X;y;z) va b= (x';y";2') dugc xac dinh boi cong
thiee: ab =xx' + yy' + 2z’

Nhén xét:

e Haivecto d& va b vuong goc vdi nhau khi va chi khi xx'+yy'+2zz'=0.

o Néud=(xy;z) thila]=va-a=yx*+y*+22.
o Néud=(xy;z) va b=(x;y;z') la hai vecto khac 0 thi

_ -\ a-b X'+ yy'+ 2z’
cos(a, ): — = , .
‘é|~|b‘ \/x2+y2+22-\/x2+y2+22

;o A . . \ . . N D 2 2 2
Chu §: Néu A(X,;Yai2,) va B(Xg Vi 25) thi AB:‘AB‘:\/(XB—XA) +(Yo—Va) +(25—2,) .
Dic biét khi B trung O ta nhan duogc cong thirc OA = /X4 + Y5 + 74 .

Biéu thirc toa dd tich c6 hwdong cua hai vecto

Trong khéng gian Oxyz, cho hai vecto @ =(X;y;z) va b =(X;y’;z') khéong cing phuong. Khi d¢ vecto

w=(yz'—y'z;2x' = 'x; xy' — X'y ) vudng goc voi hai vecto a va b

= Vecto xdc dinh nhu trén goi 1a tich ¢6 hudng cua hai vecto avab ki hiéu la W= [5;6}
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y z||z x
ylzr’

= a khong cing phuong véi b khi va chi khi [5; B] #0

Xy
X! y!

= Quy udc

Xy =xy' =Xy thi [5;5]:[

XI yV

o j:(yz’— y'z;2X' = 2% xy" - Xy)
z' X

Biéu thirc toa d6 trung diém ctia doan thang, trong tim tam giac

B A
/ %
A B K C

Trong khong gian Oxyz , toa d¢ trung diém va trong tim duoc xac dinh nhu sau:

= Toa do trung diém M cua doan thang AB 1a M (XA er X5 : YatYe : Zat 2 j

2 2

XanTXg X Yat Vet VYe.Zpt 25+ 2
3 3 3

= Toadd trong tim G cua tam gidc ABC la G[ ; ;
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AL

BN/ PHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Toa dd cua cac phép toan vectd, toa dé diém, dé dai doan thang

BAI TAP TU LUAN

Bai tap 1: Trong khong gian Oxyz , cho vecto U =—2i +3] + % k va vecto V = (3; —% ; 2).

a) Tim toa do cua U . b) Biéu dién V theo cac vecto donvi i, j,K .

. A o~ oA 1o
c) Timtoaddcia a=2l+=V.

w

Bai tap 2: Cho d=(2;-15),b =(0;3;-3),C =(14;~2). Tim toa d¢ cta vecto d = 25—%6+3€ :
Bai tap 3: Trong khong gian Oxyz, cho ba vecto p = (3; —2;1), q= (6;—4; 2), r= (2;1; —3).
a) Tim toa do cia vecto C=2p—-3qG+r .
b) Tim hai vecto cung phuong trong cac vecto da cho.
Bai tap 4: Trong khong gian Oxyz , cho ba vecto A(3;—1;2), B(l;2;3), C(4;— 2;1).
a) Chting minh ba diém A, B,C khong thang hang. Xac dinh toa d6 trong tim tam gidc ABC
b) Tim toa d6 diém D biét tur giac ABCD Ia hinh binh hanh
¢) Tim toa d6 giao diém E cta duong thing BC véi mét phang toa do (Oxz)
Bai tp 5: Trong khong gian Oxyz , cho ba vecto A(5;-3;0), B(2;1;-1), C(4;1;2).
a) Tim toa d6 cua vecto u=2AB+ AC —5BC
b) Tim toa d6 diém N sao cho 2NA=-NB

Bai tap 6: Mot phong hoc c6 thiét ké dang hinh hop chit nhat véi chiéu dai 1a 8 m, chiéu rong 13 6 m va
chiéu cao 1a 3m. Mot chiéc dén duoc treo tai chinh giita tran nha ctia phong hoc. Xét hé truc toa do Oxyz
c6 gbc O trung véi mot goc phong va mit phang (Oxy) tring v6i mat san, don vi do duge liy theo mét

(Hinh minh hoa dwéi ddy). Hiy tim toa d6 cta diém treo dén

by

3m JI .
; 6m

8m

GV. Phan Nhat Linh - @& SDT: 0817 098 716 _



Chwong 2. VECTO VA HE TRUC TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

AL

BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong

an.

Cau l:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Caiu 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Trong khong gian Oxyz , cho a= 2] —3k ,b=4i+ ] +K . Tinh do dai cua v=2a—b
A A74 . B. 36 C.5V2. D. V42
Trong khong gian Oxyz , cho ba diém A(2;-15), B(5;-5;7); M(x;y;1). Khi A,B,M thing
hang thi gia tri cia X;y la
A. X=4,y=-T7. B. x=-4,y="7. C.x=4y=17. D. x=-4;y=-7.
Trong khong gian Oxyz cho 3 diém A(1,2,-1),B(2,-13), C(-3,51). Toa dd diém D sao cho
tor giac ABCD 1a hinh binh hanh 1a
A. (-2,2,5). B. (-4,8,-5). C. (-4,8,-3). D. (-2,8,-3).
Trong khong gian véi hé toa do Oxyz, cho tir dién ABCD ve6i A(L,—-4;2),B(2;1-3),
C(3,0;-2)va D(2;-5;~1). Piém G thoa man GA+GB +GC +GD =0 c6 toa db la:
A. G(2,-1-1). B. G(2;-2;-1). C. G(0;-1-1). D. G(6;-3,-3).
Trong khong gian Oxyz , cho tam gidc ABC c6 A(L;—1-2) va trong tim G(2;1;-3). Toa do cua
vecto U= AB + AC la
A. (3;6;3). B. (3;6;-3). C. (3-3;6). D. (3,2;1).
Trong khong gian véi hé truc toa dd OXyz, cho hai diem A(L2;-1), B(2;-13). Tim toa do
diém | thoamin 1A+21B=0.
A. I(—§;O;§j. B. I(§;§; ] C. I[§;0;§j. D. I(Oééj.

3 3 33 3 3 33
Trong khéng gian Oxyz, cho ba diém E(1;3;2), F(0;-15), K(2;4;-1) va tam giac ABC thoa

mén AE + BF +CK =0. Toa do¢ trong tam G cua tam giac AABC la
A. G(1,2;2). B. G(-1-4;3). C. G(2;2;2). D. G(LL-3).

Trong hé truc toa dd Oxyz , cho hai vecto PQ = (0,1, 2) , PR= (—2;—1;0) va diém M (L-22)
trung diém cua doan OR. Toa do diém Qla

A. (-11-2). B. (-2;2,-3). C. (0;13). D. (2,-11).

Trong khong gian Oxyz, cho bon diém A(2;0;0), B(0;2;0), C(0;0;2) va D(2;2;2). Goi M
va N lan luot 1a trung diém cua AB va CD. Toa do trung diém | cua doan théng MN 1a:

A. 1(330). B. I(%;%; j C. 1(311). D. 1(3-12)

Trong khong gian voi hé toa doOxyz, cho ba diém A(L2;-1),B(2;-13),C(-2;3;3). Diém
M (@a;b;c) 1a dinh thir tu cta hinh binh hanh ABCM, khi d6 P = a’ +b* —c?® c6 gia tri bang

A. 42. B. -50. C. —48. D. 44.

Trong khong gian Oxyz , cho diém A(2;1;3) va diém B(4;-3;1). Toa do trung diém | cua doan
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7 AL
thang AB la
A. (6;-2;4). B. (3;-12). C. (L-2-1). D. (2,-4;-2).
Cau 12: Trong khong gian hé toa do Oxyz, cho ba vecto a= (3;4;2);5 =(-5;0;3) :C= (1;2;-4). Tim
toa do cua vecto u=3a+2b-c:
A.u=(-210;16).  B.u=(210;-16). C.u=(-158). D. u=(-2;,-10;16).
Cau 13: Trong khong gian véi hé toa d0 Oxyz, cho a= (—3;5;2),5 =(0;-1,3),¢ =(L-11) thi toa do
V=2a-3b+15¢ la
A. V=(-9;2,10). B. V =(9;-110). C. V=(92,10). D. V =(9;-2;10).
Céu 14: Trong mit phing toa d6 Oxyz cho diém A(0;—-2;-1) va B(1;—1;2) . Tim toa d6 diém M sao cho
MA =2MB?
A. M E;—ﬂ;l ) B. M E;—il . C. M(2;0;5). D. M(-1-3;-4).
3 3 2 22
Ciu 15: Trong khong gian Oxyz, cho hai diém A(1;3;4) va B(10;1). Piém M nidm trén truc Oz va

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

cach déu hai diém A, B c6 toa dd la.
A. (0;0;4). B. (2;0;0). C. (0;0;2). D. (0;4;0).
Trong khong gian véi hé toa do Oxyz , cho hai diem A(2;1;1),B(-1;2;1). Toa do trung diém

ctia doan thang AB 1a?
3 3 2 2 2 2

Trong khong gian véi hé toa dd Oxyz , cho hai diém A(1;2;3), B(-2;-4;9). Biém M thugc
doan AB sao cho MA =2MB . D¢ dai doan thang OM 1a

A.5. B. 3. C. \/54. D. V17.
Trong khong gian Oxyz cho diém G(1-2;3) va ba diem A(a;0;0); B(0;b;0); C(0;0;c). Biét
G la trong tim ctia tam gisc ABC thi a+b +c bang
A. 3. B. 9. C.6. D. 0.
Trong khong gian v6i hé toa do Oxyz, cho ba diem A(LL1), B(2;3;2), C(3;-13). Tim toa do
diém D sao cho bén diém A, B, C, D lap thanh mot hinh chit nhat.
A. D(4;34). B. D(4,-14). C. D(2,-3;2). D. D(414).
Trong khong gian véi hé toa d Oxyz, cho hai diém A(-2;3;1) va B(5; 6; 2). Dudng thang AB
< - < . R s A AM
cat mit phang (Oxz) tai diém M . Tinh ti sO Ee
JAM L B M _, c. M _1 p. AM _
BM 2 BM BM 3 BM
Trong khong gian OXyz, cho hai diém A(—4;15);B(15;-3). Goi C la giao diém ciia duong

3.

thang AB va mit phang (Oyz) . Trong céc khang dinh sau, khang dinh nao ding?

A.A—C:—%ﬁ. B. AB—5BC. C. AC — 4BC . D. AC = _4BC
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Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Ciu 29:

Cau 30:

AL

Trong khong gian Oxyz , cho vecto a= (L1-3); b= (2;2;,-2) c=2i+ 2] —6k vad= (L1-1)
. Cap vecto nao sau day cung phuong?

A.avab. B.avad. C.avac. D.b vac.

Trong khong gian Oxyz, cho ba diém A(0;1,-1), B(L2;0);C(m;n;0). Tim m,n sao cho ba
diém A,B,C thing hang.

A. m=Ln=1. B. m=1n=2. C.m=2n=1. D.m=2n=2.

Trong khong gian Oxyz , cho 2 véc to a=(-1,2x-11-32) vd b=(2+3y;-1-2). Khi a=b
thi tong T = x + 2y? + 32> bang

A. 2. B.5. C.1. D. 4.
Trong khong gian v6i hé toa do Oxyz , cho ba diém A(3;2;-1), B(2,-13), C(—4;7;5). Toa dd

chan duong phan gidc trong goc B cia tam giac ABC la

A. (-2;11;1). B. (—3;1—1; j C. (gl—llj D. [%1;—2;1)

33 3'3'3
Trong khong gian Oxyz , cho hai diém A(6;-3;4), B(a;b;c). Goi M, N, P lan luot la giao diém
cua dudng thang AB véi cac mit phing toa do (Oxy), (Oxz) va (Oyz). Biét raing M, N, P

nam trén doan AB sao cho AM = MN = NP = PB . Gia tri cta téng a+b+cla
A.17. B. -17. C. -11. D. 11.
Trong khong gian Oxyz, cho A(-1,4;2),B(3;2;1),C(-2;0;2). Tim tAt ca cac diém D sao cho

ABCD 1a hinh thang c6 ¢y AD va dién tich hinh thang ABCD gép ba lan dién tich tam giac
ABC.

A. D(9;8,0). B. D(-11;,0;4) va D(9;8;0).

C. D(-1130;4). D. D(110;-4) va D(-9;-8;0).

Trong khong gian OXyz , cho hai diém A(4;5;6);B(13;2). Goi H la hinh chiéu vuéng géc cua
A 1én mit phang (Oyz). Goi C la diém nam trén truc Oz sao cho BC va AH 1a hai duong
thang cat nhau. Xac dinh toa d¢ diém C .

A. C(0;0;2). B. C(O;O;—%j. C. C(0;0;4). D. C(0;0;,-4)

Trong khong gian v6i hé toa 46 Oxyz , cho ba diém A(-2;31), B(2;1,0), C(-3-11). Tim tat
ca cac diém D sao cho ABCD la hinh thang c6 day AD va S,..p = 3Suec
D(-8-7;1 D(8;7;,—-1
B. ( ) . C. ( ) .
D(12;1;,-3) D(-12;-13)
Trong khong gian véi hé toa @ Oxyz, cho hinh vuéng ABCD trong d6 A(1;2;0),B(3;0;8) va

A. D(87;-1). D. D(-12;-1,3).

C(—3;—6;8). Hai diém M, N 1an lugt ndm trén hai canh AB, BC thoa midn AM = BN :%BC

.Goi I(a;b;c) 1a giao diém cua AN, DM . Tinh P=a+b+c.

A.E. B.gl. C.Q. D. 5.
5 5 5
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ALY

PHAN Il. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon ding hoac

sai.

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Trong khong gian Oxyz , cho ba diém A(4;2;1), B(2;1;3), C(-1,3;-2).

a) Toa do trong tdm tam giac ABC bang (g ; 2;%).

b) Toa dg trung diém doan théng AB béng (3;%; 2)
¢) Ttr giac ABCD 1a hinh binh hanh thi toa d6 diém D = (L,4;,-4).
d) Ba diém A, B,C thing hang.

Trong khong gian Oxyz , cho ba diém A(3:;5;-1), B(7;x1), C(9;2;y).
a) Ba diém A, B,C thang hang thi x+y =5.

b) biém G(%;%Bj la trong tam tam giac ABC thi x=1y=3.

c¢) Tam gidc ABC vudng tai A thi x=13,y =-1.

d) Tich vo huéng ctia AB.AC =—-3x+2y +41.

Cho céc diem A(L,-2;3),B(-2,1;2),C(3;,-12).

a) AB=(-3;3,-1).

b) AC =(-2,-11).
c) AB =3AC.
d) Ba diém A,B,C khong thang hang.

Cho ba diém A(3;3;-6),B(13;2) va C(-L-31). Goi M,N,K lan lugt la trung diém ctia
AB,BC va CA.

a) Toadd M (2;3;2).
b) V6i G 1a trong thm tam gidc ABC thi GC =245
¢) Trong tdm tam gidc MNK 1a E(3,1;,-1).

d) Vi D(-3;-3;9) thi tir giac ABDC 14 hinh binh hanh.
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Cau 5:

Cau 6:

AL

Cho hinh hop ABCD.A'B'C'D’, biétdiém A(0;0;0), B(1,0;0),C(1,2;0),D'(~13;5). Goi M,N
14 tim cta céc hinh binh hanh ABB'A’, ADD'A'.
a) Toadd D(0;2;0).

b) Toa do A'(-LL5).
¢) Toa do MN =(-110).

=29

d) ‘E+E+C—C'

Hai chiéc khinh khi cau bay 1én tir cing mot z

dia diém. Chiéc thir nhat cach diém xuat phat v _
A , \ A , A ' Tay

2 km vé phia nam va 1km vé phia dong,

ddng thoi cach mat dat 0,5 km . Chiéc thi hai

niam céch diém xuét phat 1 km vé phia bic va : | ?
1,5 km vé phia tay, dong thoi cach mat dat 0,8 Bic . Te- P T

km .Chon hé truc Oxyz véi goc O dat tai LI Co *

diém xuat phat cua hai khinh khi cau, mat

phing (Oxy) trung v6i mat dat véi truc OX ¥
huéng vé phia nam, truc Oy huéng vé phia

déng va truc Oz hudng thang dtmg 1én troi (Hinh bén dudi), don vi do 13y theo kilomet.
a) V6i hé toa 6 da chon, toa d6 khinh khi cau thir nhét 1a ( 2;1;0,5).

b) Véi hé toa do di chon, toa do khinh khi ciu tht hai 1a (-1,5;-10,8).

¢) Khoang cach tir diém xuat phat dén khinh khi cau thir nhat bang V21 km.

d) Khoang cach hai chiéc khinh khi cau 1a 3,92 km (Két qua lam tron dén hang phan trim).

PHAN IIl. Cau tric nghiém tra I&i ngan

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Trong khong gian Oxyz, cho hai diém A(L,-2;5) va B(-2;-2;1). Tinh d¢ dai doan thdng AB

Trong khong gian hé toa dd Oxyz cho tar dién ABCD véi A(1;,—4;2),B(2;1,-3),C(3;0;,-2) va
D(2;-5;-1). Hoanh d¢ diém G thoa man GA+GB +GC +GD =0 la bao nhiéu?

Trong khong gian Oxyz, cho ba diém A(3;2;-1),B(-1-x,1),C(7;-Ly). Khi A B,C thang
hang thi gia tri biéu thitc X + y bang bao nhiéu?

Trong khong gian toa do Oxyz cho hai diém A(L-2;3), B(4;,1-1). biém M (a;b;c) théa man
MA.MA = 4MB.MB . Gi4 tri bidu thuc a+b+ ¢ bing bao nhiéu?

Trong khong gian véi hé toa do Oxyz , cho hai diém A(L; 2;3),B(-2,-4,9). Piém M thudc doan
AB sao cho MA = 2MB . Binh phuong d6 dai doan thing OM  bang bao nhiéu?

- GV. Phan Nhat Linh - @ SDT: 0817 098 716
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Ciu 6:

Cau 7:

Cau 8:

Cau 9:

AL

Trong khong gian Oxy, cho ba diém A(L-11),B(3;12) va C(-10;3). C6 bao nhiéu diém D
sao cho tir giac ABCD 14 hinh thang ¢6 2 canh day AB,CD va c6 goc tai D bang 45°.

Trong khong gian Oxyz cho hinh thang ABCD vuéng tai A va B.Badinh A(12;1),B(2;0;-1)
C(6;,0) va hinh thang c¢ dién tich bang 6+/2 . Gia sir dinh D(a;b;c). Tinh a+b+c

Trong hé truc toa do OXyz cho 3 diém A(5;-2;0),B(4;5,-2) va C(0;3;2).Piém M di chuyén
trén truc Ox. bat Q=2 MA + MB + W\ + B‘W + W\ . Biét gi4 tri nho nhét cia Q c6 dang
avb trong d6 a,b €N va b 13 sb nguyén t6. Tinh a+b.

Trong khong gian Oxyz , cho ba diém A(-2;3;1), B(2;10), C(-3;-L1). Goi D(a;b;c) la diém

sao cho ABCD 14 hinh thang c6 canh day AD va diét tich hinh thang ABCD béang 4 lan dién
tich tam giac ABC . Tinh a+b+c.

HET-
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AL

BAI @ BIEU THU’C TOA PO CUA CAC PHEP TOAN VECTO
O

IY.Y Y LY THUYET CAN NHO

Biéu thirc toa dd ctia phép toan cong, trir, nhan mot s6 thwe véi mot vecto

Trong khong gian Oxyz, cho hai vecto d=(X;y;z) va b =(X;y";z'). Khi d6 ta co:

. é+5:(x+x’;y+y’;z+z’)
[ ] 3—6:

(x=x5y—-yiz-17")
o ka=(kx;ky;kz) véi k la mot so thyc.

Nhin xét: Vecto & =(X; y;2) cing phuong véi vecto b =(X';y';2") # 0 khi va chi khi ton tai sb thuc k sao

X = kx'
cho {y =ky'
z=kz".

Biéu thirc toa dd tich vé hwéng cua hai vector

Trong khong gian OXyz , tich v huéng cua hai vecto 8 =(X;y;z) va b= (x';y";2') dugc xac dinh boi cong
thiee: ab =xx' + yy' + 2z’

Nhén xét:

e Haivecto d& va b vuong goc vdi nhau khi va chi khi xx'+yy'+2zz'=0.

o Néud=(xy;z) thila]=va-a=yx*+y*+22.
o Néud=(xy;z) va b=(x;y;z') la hai vecto khac 0 thi

_ -\ a-b X'+ yy'+ 2z’
cos(a, ): — = , .
‘é|~|b‘ \/x2+y2+22-\/x2+y2+22

;o A . . \ . . N D 2 2 2
Chu §: Néu A(X,;Yai2,) va B(Xg Vi 25) thi AB:‘AB‘:\/(XB—XA) +(Yo—Va) +(25—2,) .
Dic biét khi B trung O ta nhan duogc cong thirc OA = /X4 + Y5 + 74 .

Biéu thirc toa dd tich c6 hwdong cua hai vecto

Trong khéng gian Oxyz, cho hai vecto @ =(X;y;z) va b =(X;y’;z') khéong cing phuong. Khi d¢ vecto

w=(yz'—y'z;2x' = 'x; xy' — X'y ) vudng goc voi hai vecto a va b

= Vecto xdc dinh nhu trén goi 1a tich ¢6 hudng cua hai vecto avab ki hiéu la W= [5;6}
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y z||z x
ylzr’

= a khong cing phuong véi b khi va chi khi [5; B] #0

Xy
X! y!

= Quy udc

Xy =xy' =Xy thi [5;5]:[

XI yV

o j:(yz’— y'z;2X' = 2% xy" - Xy)
z' X

Biéu thirc toa d6 trung diém ctia doan thang, trong tim tam giac

B A
/ %
A B K C

Trong khong gian Oxyz , toa d¢ trung diém va trong tim duoc xac dinh nhu sau:

= Toa do trung diém M cua doan thang AB 1a M (XA er X5 : YatYe : Zat 2 j

2 2

XanTXg X Yat Vet VYe.Zpt 25+ 2
3 3 3

= Toadd trong tim G cua tam gidc ABC la G[ ; ;
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BN rHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Toa dd cua cac phép toan vectd, toa dé diém, dé dai doan thang

BAI TAP TU LUAN

Bai tap 1: Trong khong gian Oxyz , cho vecto U =—2i +3] + % k va vecto V = (3; —% ; 2).

a) Tim toa do cua U . b) Biéu dién V theo cac vecto donvi i, |, K.

H

c¢) Timtoaddcia a=20+=V

(JJ

Loi giai

K nén U =(—2;3;§J.
4

b) Vi \7=[3;—§;2j nén V=3T—§]+2|Z.
4 4

a) Vi li=-2i +3] +

Nlw

¢) Biéu dién @ qua céc vecto don vi:

A= 20+1y :2(-2?+3]+§|Zj+1(3f—§j+2|2j:—3|+6—J+Ek (3ﬂ§j
3 4 ) 37 4 6 126

Bai tap 2: Cho d=(2;-15),b =(0;3;-3),C =(L4~2). Tim toa d¢ cua vecto d = 23—%6+3€ .
Loi giai

Taco 2a =(4;-2;10); éb (o g —gj 3¢ =(312,-6).

Do d6 d = 4—0+3;—2—§+12;10—[—§]+(—6) hay &:(7;ﬂ;§j.
5 5 5'5

Bai tap 3: Trong khong gian Oxyz , cho ba vecto P =(3;-2;1),q =(6;-4;2),F =(2;1,-3).

a) Tim toa do ciavecto C=2p—3q+r .

b) Tim hai vecto cung phuong trong cac vecto da cho.
Loi giai

a) Ta c6: 2P =(6,—4;2),-3G =(-18;12,-6),F =(2,1,-3).

Suyra € =2p-30+F =(-10,9,-7).

b) Tacé 2P =(6;—4;2) =0 suy ra hai vecto P,§ cung phuong.

Do 5 # T nén P,r khong cung phuong. Tuong tu hai vecto ¢, khong cung phuong.
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Bai tp 4: Trong khong gian Oxyz , cho ba vecto A(3;-1;2), B(1;2;3), C(4;-2;1).
a) Chtng minh ba diém A, B,C khong thang hang. Xac dinh toa d6 trong tim tam gidc ABC

b) Tim toa d6 diém D biét tir gidc ABCD 14 hinh binh hanh
¢) Tim toa d6 giao diém E cia duong thing BC véi mit phang toa do (Oxz)
Loi giai
a) Ta co AB z(—2;3;1) ; AC :(1;—1;—1). Vi —% ;t_—i nén hai vecto E,E khong cung
phuong hay ba diém A, B,C khong thang hang.

Toa d6 trong tdam G cua tam gidc ABC khi do 1a G(g;— %; 2)

4—X,=-2 Xp =6
b) Tir gidc ABCD 14 hinh binh hanh khi va chi khi AB=DC <{-2-y, =3< 4y, =-5
1_ZD =1 ZD =0

Ap » D

B¢ iC
Vay toa d6 ctia diém D khi d6 1a D(6;—5;0)
¢) Vi E thudc mit phang Oxz nén toa d6 diém E =(x;0;2)

Taco AE = (x-3;1;z- 2) ma A, B, E thing hang nén hai vecto AB: AE cung phuong, do do:

7

X=—

x—3=-2k 3
N= D 1 . 7 7

AE =k.AB < <1=3k o k=—.VyE(—;0;—j

. 3 3’3

£me= 7

Z:_

3

Bai tp 5: Trong khong gian Oxyz , cho ba vecto A(5;-3;0), B(2;1;-1), C(4;1;2).
a) Tim toa do cua vecto u=2AB+ AC —5BC
b) Tim toa d6 diém N sao cho 2NA=-NB
Loi giai

a) Tacé AB =(-3,4;-1); AC =(~1;4;2);BC =(2,0;3) = u =(-17;12;-15)

|
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AL

b) Goi N(x;y;z) khid6 NA=(5-x;-3-y;-2); NB=(2-x1-y;~1-2)

2(5-x)=—2+x  |X=4
2NA=-NB < 2(-3-y)=-l+y< y:-%:N(4;_§;_lj
—27=1+12 1

Bai tap 6: Mot phong hoc c6 thiét ké dang hinh hop chit nhat voi chiéu dai 13 8 m, chiéu rong 1a 6 m va
chiéu cao 1a 3m. Mot chiéc dén dugc treo tai chinh gitra trin nha cta phong hoc. Xét hé truc toa do Oxyz

c6 gbc O trung véi mdt goc phong va mat phang (Oxy) tring véi mit san, don vi do duge 1ay theo mét

(Hinh minh hoa duwéi day). Hay tim toa d6 cta diém treo dén

3m|OQF-------1 T

Loi giai

Goi N 1 trung diém ctia OC, N’ 1a hinh chiéu ciia N 1én mit phang tran nha suy ra N’ 1a
diém treo den.

Khi d6 N(%;:%;Oj: N’GB;SJ

Viy toa do cua diém treo dén 1a (2;3;3»)
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AL

BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong
an.

Caul: Trongkhong gian Oxyz , cho 522]—3E , 624?+]+R.Tinh d6 dai cua v=2a-b

A. 74 B. 3./6. C.5V2. D. V42 .

Loi giai

Ta co: \7=25—6:2(2]—3R)—(4T+]+R)=4]—6R—4T—]—R=—4T+3]—7R

=V (—4;3;-7) H \/— +3 + (7)2=\/ﬂ.

Cau2: Trong khong gian Oxyz , cho ba diém A(2;-15), B(5;-5;7); M(x;y;1). Khi A,B,M thang
hang thi gia tri cia X;y la
A X=4y=-T7. B. x=-4,y="7. C.x=4y="7. D. x=-4,y=-7
Loi gidi
Taco: AB=(3-4;2); AM =(x-2y+1-4)
x—2 y+1 -4 {x:—4
= >

Dé ba diém A,B,M thang hang thi .
-4 2 y=7

Cau3: Trong khong gian Oxyz cho 3 diem A(L,2,-1),B(2,-13), C(-3,5,1). Toa d diém D sao cho
tar giac ABCD 1a hinh binh hanh la
A. (-2,2,5). B. (—4,8,-5). C. (-4.8,-3). D. (-2,8,-3).
Loi giai
Taco AB = (1, —3,4);E =(-4,3,2) Suyra AB, AC khong cung phuong.
Goi D(x,Y,2); DC = (-3-x5-y,1-2)

-3-x=1
Tir gidc ABCD 14 hinh binh hanh <> AB=DC < 15—y =-3 = D(-4,8,-3)
1-z=4
Caud4: Trong khong gian véi hé toa d6 Oxyz, cho tr dién ABCD véi A(L—-4;2),B(21-3),
C(3,0;-2)va D(2;-5;~1). Piém G thoa man GA+GB +GC +GD =0 c6 toa db la:
A. G(2,-1-1). B. G(2;-2;-1). C. G(0;-1-1). D. G(6;-3,-3).
Loi giai

Tacé: GA+GB+GC +GD =0 GO +0A+GO+0OB+GO+0C +GO+0D =0

& 40G ~OA+ OB + OC +0D < OG = ;(0A+0B +0C + 0D
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AL

xG=%(xA+xB+xC+xD):2

=3A =%(yA+ Vs + Yo +Yp)=—2.Vay G(2,-2;-1).

zG:%(zA+zB+zC+zD):—l

Cau5:  Trong khong gian Oxyz , cho tam gidc ABC c6 A(1;—1;,—2) va trong tim G(2;1;,-3). Toa do cua

vecto U= AB+ AC la
A. (3;6;3). B. (3;6;-3). C. (3-3;6). D. (3,2;1).

Loi gidi
. y G —
Goi M 1a trung di€ém canh BC.Tacé: u=AB+ AC =2.AM = Z.E.AG =3AG = (3;6;—3)
Ciu 6: Trong khong gian véi hé truc toa do Oxyz, cho hai diém A(3;,2;-1), B(2;-13). Tim toa do

P eifel w3

Loi giai

diém | théaman IA+2IB=0.
A. I(—§;O;§j. (
3 3

Goi 1(x;y;2). Khi do: ﬁ:(l—x;Z—y;—l—z), @:(Z—X;—l— y;3-12)

(JOIU'I

= 2IB=(4-2x;-2-2y;6-22). Nén 1A+21B =(5-3x-3y;5-32).

5
5-3x=0 |73
Taco: IA+21B=0¢1-3y=0 < y=0.Vayl(§;0;§j.
5-3:=0 | _5 33
3

Cau7: Trong khong gian Oxyz , cho ba diém E(1;3;2), F(0;-15), K(2;4;-1) va tam giac ABC thoa
méan AE +BF +CK =0. Toa do trong tam G cua tam giac AABC la
A. G(1L2;2). B. G(-1-4;3). C. G(2;2,1). D. G(1,1-3).
Loi giai

Tacod: AE+BF +CK =0< GE —GA+GF —~GB+GK —-GC =0

@@+@+@—(G—A+@+@)=6@ﬁ+G—F+C¥=6.

: =1+O+2 1
3
L s A . , 3-1+4
Suy ra G ciing la trong tam cua tam gidc AEFK . Do do: <y, = 3 =2.
2+5-1
— :2
© 3
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A

Cau8: Trong h¢ truc toa 6 Oxyz, cho hai vecto PQ =(0;1;-2), PR=(-2;-10) vadiém M (L-2;2)

trung diém cua doan OR. Toa d6 diém Q la

A. (-11-2). B. (-2;2,-3). C. (0;13). D. (2,-11).
Loi giai
Xo = Xg =
Ta c6 R—Q=@—ﬁ=(2;2;—2) suyra 1Yo —Ys =2 (1).
2y — 2y =2
Xog +Xg =2
Vidiém M (L-2;2) trung diém cta doan OR nén < y, + Y = —4 (2).
o+t 2z = 4

Tir (1) va (2) suyra Q(2;-11).
Cau9: Trong khong gian Oxyz , cho bon diém A(2;0;0), B(0;2;0), C(0;0;2) va D(2;2;2). Goi M
va N 1an luot 1a trung diém ciia AB va CD. Toa d¢ trung diém | cta doan thang MN la:
A. 1(LL0). B. {%;%;1}. C. 1(LL1). D. 1(L-12)
Loi giai

Vi 1(x;y;2) 1a trung diém MN nén ta co: 2IM +2IN =0<> IA+1B+IC+ID =0

X_2+0+0+2
0 240 ,  |*=E
Suy ra :%@ y=1.Vay I(LL1).
Z_0+0+2+2 z=1
4

Cau 10: Trong khong gian véi hé toa doOXyz, cho ba diém A(L2;-1),B(2;-13),C(-2;3;3). Diém
M (a;b;c) l1a dinh tht tu ciia hinh binh hanh ABCM), khi d6 P =a*+b* —c? c6 gié tri bing

A. 42. B. -50. C. —48. D. 44.
Loi giai
Tt giac ABCM 1a hinh binh hanh khi va chi khi: CM =BA< {b-3=2- (—l) < <b=6.
c-3=-1-3 c=-1

Suyra: P=a’+b*-¢’ = (—3)2 +6° - (—1)2 = 44,

Cau 11: Trong khong gian OXyz, cho diém A(2;1;3) va diém B(4;-3;1). Toa do trung diém | ciia doan
thing AB 1a
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AL

A. (6;-2;4). B. (3,-12). C. (L-2-1). D. (2,-4;-2).

Loi giai

:xA+xB:2+4:

! 2 2
. 1+(-3
Ta 6 toa do trung diém 1(x,;y,;z,) la y,:yA;sz ( )=—1:>|(3;—1;2).
| latl 31,
2 2

Cau 12: Trong khong gian hé toa do Oxyz, cho ba vecto a=(3;4;2);b=(-5;0;3);c=(1;2;-4). Tim
toa do cua vecto u=3a+2b-c:
A.u=(-210;16).  B.u=(210;-16). C.u=(-158). D. u=(-2;,-10;16).
Loi giai
Tacé: 3a=(9;12;6); 2b=(-10;0;6); —c =(-1-2;4)
Khi d6 u=3a+2b-c =(-2;10;16)

Cau 13: Trong khong gian véi hé toa dd Oxyz, cho a= (—3;5;2),5 =(0;-1,3),¢ =(L-11) thi toa do
V=2a-3b+15¢C la
A. V=(-9;2,10). B. V =(9;-110). C. V=(92,10). D. V =(9;-2;10).
Loi gidi
Tacod 2d = (—6;10;4),35 = (O;— 3;9),156 = (15;—15;15) suy ra V =(9;—2;10).

Céu 14: Trong mit phing toa d6 Oxyz cho diém A(0;-2;-1) va B(L;—12) . Tim toa d6 diém M sao cho

MA=2MB?
A. M E;—ﬂ;l . B. M l;—E;1 . C. M(2;0;5) . D. M(-1-3;,-4).
3 3 2 22
Loi giai

Gia st M (X, ; Yy Zy) -

(0—xy)—2(1-x,)=0 Xy =2
Ta c6: MA=2MB & MA-2MB =0 {(-2-y, )-2(-1-y, ) =01y, =0= M (2,0;5).
(-1-z,)-2(2-2,)=0 z,, =5
Cau 15: Trong khong gian Oxyz , cho hai diém A(1;3;4) va B(1,0;1). Piém M nim trén truc Oz va
cach déu hai diém A,B co toa d¢ la.
A. (0;0;4). B. (2;0;0). C. (0;0;2). D. (0;4;0).
Léi gidi

Do diém M nam trén truc Oz nén M (0;0;2).
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AL

Mit khac diém M céach déu hai diém A,B = MA = MB

= (0-1) +(0-3)" +(z-4) =J(0-1) +(0-0) +(z-1)

©10+(z-4) =1+(z-1) o z=4

Vay M (0;0;4).

Cau 16: Trong khong gian voi hé toa d6 Oxyz , cho hai diém A(2;1;1),B(-1;2;1). Toa d9 trung diém

ctia doan thing AB 1a?

A. I(%;l;%j. B. 1(-3;1;0). C. I(—%;—%;Oj. D. I( :

N |-

Ta co: | 2—1;1+2;1+1 = | l;E;l .
2 2 2 2 2

Cau 17: Trong khong gian v6i hé toa do Oxyz , cho hai diem A(1;2;3), B(-2;-4;9). Biém M thufc
doan AB sao cho MA=2MB . B¢ dai doan thfmg OM 1la

A.5. B. 3. C. 54, D. \17 .
Loi giai

Pit M (x;y;z), khi d6: MA=(1-x;2-y;3-2) va MB=(-2-x;-4-y;9-2)

1-x=-2(-2-x) x=_1

Taco: MA=2MB = MA=-2MB & {2-y=-2(-4-y) &1y =-2= M (-1-2;7).
3-7=-2(9-1) 2=7

Khi d6: OM =(~1;-2;7). Vay OM =+/54 .

Céu 18: Trong khong gian Oxyz cho diém G(1;-2;3) va ba diém A(a;0;0); B(0;b;0); C(0;0;c). Biét

G la trong tim ctia tam gisc ABC thi a+b +c bang

A. 3. B. 9. C.6. D. 0.
Loi gidi
X, + Xg + Xc a
szt |1=2
a=3
Ta c6 trong tam G cua tam giac ABC : yezw S2==—<3b=-6.
Z,+2,+1 =9
z, = A 3B c 3:§

Khido: a+b+c=3+(—6)+9=6.

Céu 19: Trong khong gian voi hé toa d6 Oxyz , cho ba diém A(LL1), B(2;3;2), C(3,-13). Tim toa do

diém D sao cho bén diém A, B, C, D Iap thanh mot hinh chir nhat.
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Cau 20:

Cau 21:

AL
A. D(4;3,4). B. D(4;-14). C. D(2,-3;2). D. D(4;14).
Loi giai
A B
C D

Tacé: AB=(L21); AC=(2-22), ABAC =1.2+2.,(-2)+1.2=0 nén AB L AC

Diéu nay cho thdy A,B,C khong thiang hang va hinh chit nhat tao ra phai 1a ABDC .

Goi D(x;y;z),taco CD=(x-3;y+1Lz-3).
x-3=1 Xx=4

Tir gisc ABDC 14 hinh chit nhat khi va chi khi AB=CD < {y+1=2<{y=1=D(414).
z-3=1 z=4

Vay D(4;1;4)

Trong khong gian véi hé toa do Oxyz, cho hai diém A(-2;3;1) va B(5; 6; 2). Puong thing AB

< - < . + R s s A AM
cat mat phang (Oxz) tai diém M . Tinh ti sO Ee

N P S
- BM 2 BM BM 3 BM
Loi giai
Piém M e(Oxz) = M (x0;z); AB=(7;31)= AB=+/59; AM =(x+2;-3z~1) va
X+2=TK Xx=-9
A,B,M thing haing = AM =k.AB (keR) <1-3=3k < {-1=k = M(-90,0).
z-1=k z=0

BM =(-14;,-6;-2) ;AM =(~7;-3;-1) = BM =2AB.
Trong khong gian OXyz, cho hai diém A(-4;15);B(L5;-3). Goi C la giao diém clia dudng
thang AB va mit phing (Oyz) . Trong cac khang dinh sau, khang dinh nao ding?
A.AC--ZAB.  B.AB-SEC. C.AC=4BC.  D.AC=-4BC

Loi giai
Goi C(0;a;b) 1a giao diém ctia dudng thang AB va mit phang (Oyz). Khi d6 A;B;C thing

hang hay AC va AB cung phuong.
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Laico AB=(54,-8); AC=(4a-Lb-5)nén —=——=""<

-8 Z

a-1 b-5 5
4

(SN

AB =(5;4;-8)

Khi d6 { AC =(4;%;—%j nén AC =—4BC .

55

CAu 22: Trong khong gian Oxyz , cho vecto a= (1;1; —3); b= (2; 2;—2) c=2i+ 2] 6k vad= (L5 —1)

. Cap vecto nao sau day cung phuong?

A.avab. B.avad. C.avac. D. b vac.
Loi giai
.11 -3 . . T LA \
Vi > :E #* ) nén hai vecto a va b khong cung phuong.
.11 -3 . T T LA \
Vi 1=— #— nén hai vecto a va d khong cung phuong.

Tacod C= (2; 2;—6) = 2(1;1; —3) —2a suy ra avac cung phuong.

Vi %zgi _—2 nén hai vecto b va ¢ khong cung phuong.
Céu 23: Trong khong gian Oxyz, cho ba diém A(0;1,-1), B(L2;0);C(m;n;0). Tim m,n sao cho ba
diém A,B,C thrflng hang.
A.m=Ln=1. B. m=1n=2. C.m=2n=1. D.m=2,n=2.
Léi gidi
Tacé AB=(L1L1); AC=(m;n-11).
m=K m=1 1
, , - m=
Ba diém A,B,C thang hang AC=kAB < n-1=k < n=2:>{ 5
n=
1=k k=1

Cau 24: Trong khang gian Oxyz, cho 2 véc to a=(-12x-11-3z) va b=(2+3y;-1-2). Khi a=b
thi tong T = x + 2y? + 3z° bang
A 2. B.5. C.1. D. 4.
Loi giai
-1=2+3y y=-1
Taco a=be2x-1=-1 < {x=0 =T =0+2(-1)° +3.2°=5.
1-3z2=-2 z=1
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AL

Céu 25: Trong khong gian véi hé toa dd Oxyz , cho ba diém A(3;2;-1), B(2;,-13), C(—4;7;5). Toa dd

Cau 26:

chan duong phan giac trong goc B cua tam giac ABC la

A. (-2;11;1). B. (—E 1—1 j C. (31—1% D. (1—1;—2;1)
3'3° 333 3

Loi giai

Ta co6 BA=+/26:BC =2+/26.

DA _BA 1

Goi D la chan duong phan giac trong géc B tacd — = = DC =2DA.
DC BC 2

2t X 2

° 3 3

. N \ A g A TR L ™R A 2y, +y. 11

Vi D la chan duong phan giac trong nén 2DA+DC =0= 1Y, -~ 3 ~3-

27, +1
o= A3 c_1q

viy of 224
3'3

Trong khong gian Oxyz , cho hai diém A(6;-3;4), B(a;b;c). Goi M, N, P 1an luot la giao diém
cua dudng thang AB véi cac mit phing toa do (Oxy), (Oxz) va (Oyz). Biét raing M, N, P

nam trén doan AB sao cho AM = MN = NP = PB . Gia tri cta téng a+b+cla
A.17. B. -17. C. -11. D. 11.
Loi giai

Ta co: E=(a—6;b+3;c—4).
Vi M, N, P lan lugt 1a giao diém cia AB véi cac mit phang (Oxy), (Oxz) va (Oyz) nén
M (X Ym3i0)s N(Xy;0;2y ), P(0;Yp;25).

Vi M, N, P nam trén doan AB sao cho AM = MN = NP = PB nén ta c6:

4(x, —6)=a 2(x, —6)=a—6
4AM = AB < 14(y, +3)=b+3= c=-12; 2AN=AB < 1 2(0+3)=b+3

4(0-4)=c 2(zy—4)=c-4
= b=3

4

2(0-6)=a-6

*(0-6)=2
4— — 4 .
5AP=AB<:> g(yp+3):b+3:> a=-2.Vay a+b+c=-11.

4

5(2,,—4):0—4
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Cau 27:

Cau 28:

AL

Trong khong gian Oxyz, cho A(-14;2),B(3;2;1),C(~2;0;2). Tim tat ca cdc diém D sao cho

ABCD 14 hinh thang c6 day AD va dién tich hinh thang ABCD gép ba lan dién tich tam giac
ABC .

A. D(9;8,0). B. D(-11,0;4) va D(9;8;0).
C. D(-1130;4). D. D(110;-4) va D(-9;-8;0).
Loi giai
B c
h
Ad »D
H

Gia sit D(Xp;Yp;2p ). Khi d6: AD = (X, +1Y, — 4,2, —2); BC =(-5-2,1).

Xp =—1-05t
Do AD//BC nén AD =tBC (t#0) <1y, =4-2t ;t#0.
Z, =2+t

Vi dién tich hinh thang ABCD gép ba lan dién tich tam giac ABC

1 1 5 )
nén > h.( BC + AD) = 3.5 h.BC ,vadi h 1a chi€u cao cua hinh thang va ciing chinh 1a chiéu cao
tam giac ABC tng véi canh BC.

Suy ra, AD =2BC < (X, +1)2 +(Yp —4)2 +(zp - 2)2 = 4[(—5)2 +(—2)2 +12]

t=2= D(-1%0;4
= (-5t) +(-2t) +t’ =430 =t =4 =Dl )
t=-2=D(9;8;0)

Trong khong gian OXyz , cho hai diém A(4;5;6);B(13;2). Goi H 1a hinh chiéu vuéng géc cua
A 1én mit phang (Oyz). Goi C la diém nam trén truc Oz sao cho BC va AH 1a hai duong
théng cit nhau. Xac dinh toa do diém C.
A. C(0;0;2). B. c(o;o;-%). C. C(0;0;4). D. C(0;0;-4)

Loi giai
Vi H 1a hinh chiéu vudng géc cia A 1én mit phiang (Oyz) nén H(0;5;6).

Goi C(0;0;c) 1a mot diém nam trén truc Oz va D 1a giao diém cua BC va AH .

Khi d6 A,D,H nén E:km:(4k;0;0) suy ra toa do diém D(4k +4;5;6).
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AL
-
4k +4-1=1.(0-1) 12
Lai ¢6 B,D,C thing hang nén BD =1BC < 15-3=1(0-3) < |=—§
6-2=1(c-2) ce -4

Vay C(0;0;-4).

Cau 29: Trong khong gian véi hé toa dd Oxyz, cho ba diém A(-2;3;1), B(2;1,0), C(-3;—1L1). Tim tt
ca cac diém D sao cho ABCD la hinh thang c6 ddy AD va S,.cp = 3S,use
D(-8-7;1) D(8;7;-1)
"|D(125-3) | D(-12;-13)

Loi giai

A. D(87;-1). D. D(-12;-1;3).

Ta c6: Sppep = %(AD +BC).d(ABC) & S,p0p = %(AD ; Bc)._ZZAéBc ,
(AD +BC).S e
BC
Ma ABCD la hinh thang c6 ¢4y AD nén AD =2BC (1).

< 3BC=AD+BC < AD=2BC.

= 3SAABC =

BC =(-5-2,1), AD =(x, +2;yp —3;25 —1).
Xp +2=-10 Xp =—12
(1) 1y, -3=-4 <1y, =-1 .Vay D(-12;-13).
z,-1=2 Z,=3
Cau 30: Trong khong gian v6i hé toa dd Oxyz , cho hinh vuéng ABCD trong do A(1;2;0),B(3;0;8) va

C(—3;—6;8). Hai diém M, N 1an luot ndm trén hai canh AB, BC théoa man AM = BN =%BC

.Goi I (a;b;c) la giao diém cia AN, DM . Tinh P=a+b+c.

A B. 2. c.2 D.5.
5 - 5 5
Loi giai
D A
|
M
C B
N

AN.DM :(E%%Mﬁ%ﬁj:o: AN L DM
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PHAN ILI.
sai.

Cau l:

Cau 2:

. A
Taco BN = 5% = N(L,—2;8). Hai tam gisc AAIM va AABN dong dang
:>A|=AM'AB= ! AB,AN=@AB:>A|=EAN
AN 10 3 10

:ﬁ:imzl 1;5;E :Pzz—l.
10 55 5

Cau trac nghiém dang sai. Trong méi y a), b), c), d) & méi cau, thi sinh chon dung hodc

Trong khong gian Oxyz , cho ba diém A(4;2;1), B(2;1;3), C(-13;-2).

a) Toa d6 trong tdm tam gidc ABC bing (g ; 2;%).

b) Toa d6 trung diém doan thang AB bing (3;;; 2)

¢) Ttr giic ABCD 1a hinh binh hanh thi toa d6 diém D = (L,4;-4).
d) Ba diém A,B,C thang hang.
Loi gidi

a) bung: Toa d¢ trong tdm tam giac ABC (4+32_1;2+;'+3;1+?:;_2j=(5' '2}

w |
w

b) bBung : Toa d¢ trung diém doan théng AB (4;2 : 221;123j =(3;g;2}

c¢) bing: Tt giac ABCD 1a hinh binh hanh:
2-4=-1-X, Xp =1
AB=DC < {1-2=3-y, <y, =4 = D(L4,-4).
3-1=-2-12, 2, =-4
o [AB=(2-12 2 -1 2 L
d) Sai: Vi < ___ . Taco: — #—#— = A B,C khong thang hang.
AC = (-5;1,-3) -5 1 -3
Trong khong gian Oxyz , cho ba diém A(3;5;-1), B(7;x1), C(9;2;y).
a) Ba diém A, B,C thing hang thi x+y =5.

b) Piém G(%;%;S] la trong tam tam giac ABC thi Xx=1Ly=3.

c¢) Tam gidc ABC vuong tai A thi x=13,y=-1.
d) Tich v6 huéng ctia AB.AC =—3x+2y +41.
Loi giai

a) Bung: Ta ¢ E=(4;x—5;2), E=(6;—3;y+1)
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Cau 4:

AL
k_2
4=Kk.6 3
Débadiém A, B, C thing hang <> AB=k.AC < x-5=k(-3) & {x=3 .
2=k(y+1) y=2
Vay X+y=5.
3+7+9_Q
3 3
x=1
b) Bung : Ta c6 5+X+2:§ = :
3 3 y=3
—1+1+y=3
3

¢) Bung: Ta ¢ E=(4;x—5;2), E=(6;—3;y+1)

3 .
B = AB.AC=0

Khi do: AB.AC = 24+(x—5)(~3)+2(y +1). Véi {X
d) Diing. Vi AB.AC =24+ (x—5)(-3)+2(y+1)=-3x+2y+41.
Cho cac diém A(L,-2;3),B(-212),C(3;,-12).
a) AB =(-33-1).
b) AC =(-2,-11).
c¢) AB=3AC.
d) Ba diém A,B,C khong thang hang.
Loi giai
a) Dung: AB =(X; — X Vs — YaiZg —2,) =(-3;3,-1).

b) Sai: AC = (X —Xui Ve — YarZe —25) =(21-1)

¢) Sai: AB =(-3;3;-1), AC =(2;1;,-1). Hai vec to nay khéng clng phuong nén khdng ton tai
s6 thuc k dé AB =kAC .

d) DBung: Hai vec to AB va AC khong cling phuong nén ba diém A, B,C khong thang hang.

Cho ba diém A(3;3;-6),B(13;2) va C(-L-31). Goi M,N,K lan lugt la trung diém ctia
AB,BC va CA.
a) Toadd M (2;3;2).

b) V6i G 1a trong thm tam gidc ABC thi GC = 2+/5 .
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AL

¢) Trong tdm tam gidc MNK 1a E(L,1;,-1).
d) Véi D (—3; -3 9) thi tir gidc ABDC 14 hinh binh hanh.

A

Loi giai

a) Sai: M 1 trung diém cta AB, suyra M (XA Z ac ; Ya ; Yo ; 2 Z ZB) hay M (2;3;-2).

b) Sai: Ta c6 G(LL~1). Suy ra GC = /(-1-1)? + (-3-1)2 + (1 +1)* =26 .

c¢) bung: Hai tam gidc ABC va MNK ¢6 cung trong tdm. Suy ra E trung véi G(l;l; -1).
d) Bung: Ta c6 AC = (—4;—6;7),@ = (—4; —6;7) suy ra AC=BD.

Vay ABDC 1Ia hinh binh hanh.

Cau5:  Chohinhhgp ABCD.A'B'C'D’, biétdiém A(0;0;0), B(10;0),C(%2;0),D'(-13;5). Goi M,N
1a tAm cua cac hinh binh hanh ABB'A’, ADD'A’.
a) Toadd D(0;2;0).

D.’

b) Toa do A'(-L15).

¢) Toa do MN =(-110).

=29

d) ‘E+E+CTZ’
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Cau 6:

AL

a) Pung: Theo qui tic hinh binh hanh, ta c6 AD = AC — AB =(0;2;0) = D(0;2;0).
b) Ping: Ta c6 AA' =DD’ =(-115) = A'(-LL5).

¢) Sai: Theo hinh vé MN = BC =(0;2;0).

d) Sai: Taco AC'= AB+AD + AA'=(0;3;5).

Xét ﬁ+ﬁ+@‘:‘ﬁ+ﬁ+m‘:‘m‘:m:@

Hai chiéc khinh khi cu bay 1én tir cing mot

dia diém. Chiéc thir nhat cach diém xut phat @
2 km vé phia nam va 1km vé phia dong, N Tay
ddng thoi cach mit dat 0,5 km . Chiée thi hai |
nam cach diém xudt phat 1 km vé phia bic va \
1,5 km vé phia tay, dong thoi cach mat dat 0,8 RN
km.Chon h¢ truc Oxyz véi gbc O dat tai —5 — g

,
e

diém xuét phat cta hai khinh khi cAu, mat

phing (Oxy) tring voi mat dat véi trye OX /T
¥y
huéng vé phia nam, truc Oy hudng vé phia Déng

déng va truc Oz hudng thang dimg 1én troi (Hinh bén dudi), don vi do 1ay theo kilomet.

a) V6i hé toa 6 da chon, toa d6 khinh khi cau thir nhét 1a ( 2;1;0,5).

b) Vi hé toa d6 da chon, toa do khinh khi cau thir hai 1a (-15;,-10,8).

¢) Khoang cach tir diém xuét phat dén khinh khi ciu thir nhat bing ~/21 km .

d) Khoang cach hai chiéc khinh khi cau 1a 3,92 km (Két qua lam tron dén hang phan trim).
Loi giai

a) Pung: Chiéc khinh khi cau thir nhét ¢6 toa do la (2;1,0,5).

b) Sai: Chiéc khinh khi cau thir hai ¢6 toa d6 1a (-1-1,5;0,8).

¢) Sai: Khoang cach tir diém xuat phat d¢én khinh khi cau thir nhat bang

22 +1%2+0,5% = @( km)
2

d) Pung: Khoang cach hai chiéc khinh khi cau 1a

J(-1-2) +(15-1)° +(0,8-0,5) = 15,34 ~3,92( km).
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AL

PHAN IIl. Cau tric nghiém tra I&i ngin

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Trong khong gian OXyz, cho hai diém A(L,-2;5) va B(~2;-2;1). Tinh d¢ dai doan thdng AB

Loi giai

Taco: AB=,(-2—1) +(-2+2) +(1-5)’ =5.

Trong khong gian hé toa do Oxyz cho ta dién ABCD voi A(L;,—4;2),B(2;1,-3),C(3;0;,-2) va
D(2;-5;~1). Hoanh d¢ diém G théa mén GA+GB +GC +GD =0 la bao nhiéu?

Loi gidi
Toa do diém G thoa man:
_xA+xB+xC+xD_1+2+3+2_2
© 4 4
—4+1+0+(-5
yG:yA+yB+yC+yD — ( ):_2 :>G(2,—2,—1)
4 4
7 _ZA+ZB+ZC+ZD_2+(_3)+(_2)+(_1)_ 1
¢ = = -
4

Trong khong gian Oxyz, cho ba diém A(3;2;-1),B(-L-x;1),C(7;-Ly). Khi A,B,C thing
hang thi gia tri biéu thirc X + y bang bao nhiéu?
Loi gidi

Taco AB=(—4;-x-2;2); AC =(4-3,y+1).

—4:k.4 k:—l
Dé A B,C thing hang thi AB=KAC < {-x-2=k.(-3) < x=-5.
2=k.(y+1) y=-3

Vay Xx+y=-5-3=-8.

Trong khong gian toa do Oxyz cho hai diém A(L-2;3), B(4;,1-1). biém M (a;b;c) théa man
MA.MA = 4MB.MB . Gia tri biéu thuc a+b+ ¢ biang bao nhiéu?

Loi gii
Do MAMA = 4MBMB nén MA cung huéng MB .

MAMA = 4MBMB = MA? = 4MB? <> MA = 2MB = B la trung diém AM = M (7;4;-5).
Khidé a+b+c=7+4+(-5)=6

Trong khong gian v6i hé toa do Oxyz , cho hai diem A(12;3),B(-2;-4;9).Diém M thudc doan
AB sao cho MA = 2MB . Binh phuong d6 dai doan thang OM  bang bao nhiéu?
Loi giai
Goi M (x;y;2).
Vi diém M thudc doan AB sao cho MA =2MB nén
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AL
3.(-2-x)=-3 X =—1
AB=3MB < 13.(-4-y)=6=1y=-2
3.(9-2)=6 z=T7.

=M (-L-2;7) =>OM =1+4+49 =/54 = OM? =54,

Cau 6:  Trong khong gian Oxy, cho ba diém A(L-11),B(3;12) va C(-10;3). C6 bao nhiéu diém D
sao cho tir giac ABCD 14 hinh thang c6 2 canh ddy AB,CD va c6 goc tai D bang 45°.
Loi giai
Goi D(x;y;z) khi do AB = (2;2;1),% =(-1-x;-y;3-2)
T gidac ABCD la hinh thang c6 2 canh day AB,CD nén AB,DC cung phuong.
-1-x -y 3-2 {XzZZ—?
2 2 1 y=22-6
{ﬁ=(xl;y+1;zl):>{ﬁ=(228;225;21)
CD=(x+1y;z-3) CD=(2z-6;2z-6;z-3)

9(z-3) . z-3 1
Jo(z~62+10)\J0(z-3) Vz'-6z+10 2
z2=4 {x=1;y=2

:>2(22—6z+9)=22—62+10<:> -
2=2 |[X=-3)y=-2

cos(ﬁ,ﬁ):

Vay D(1,2;4) hoac D(-3;-2;2).
Cau7: Trongkhong gian Oxyz cho hinh thang ABCD vudngtai A va B.Badinh A(1;2;1),B(2;0;-1)
C(6;1,0) va hinh thang c6 dién tich béng 6+/2 . Gia sir dinh D(a;b;c). Tinh a+b+c
Loi gidi
Taco AB=(L-2-2) =|AB|=3; BC = (411) =|BC|=3V2.
Theo gia thiét ABCD 1a hinh thang vudng tai A va B va co dién tich bang 6+/2 nén

%AB(AD+BC):6\/§ @%.3.(AD+3ﬁ):6ﬁ:AD:ﬁ:AD:%BC.

N 1—
Do ABCD 1la hinh thang vuong tai A va B nén AD = 3 BC.

a-1=2  |azt

3 3

e C o, , 1 7
Gia st D(a;b;c) khi dé ta co b—2:§<:> b:§:>a+b+c=6.

c—1:E c:ﬂ

3 3
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Cau8: Trong hé truc toa dd Oxyz cho 3 diém A(5;—-2;0),B(4;5;,-2) va C(0;3;2).Diém M di chuyén
trén truc OX. Dt Q =2|MA+MB + MC|+3|MB + MC|. Biét gid tri nho nhét ctia Q 6 dang
avb trong d6 a,b €N va b 13 sb nguyén t6. Tinh a+b.

Loi gidi
Ta co Q:Z‘W+W+M—C‘+3‘W+M—C‘:2‘3M—G+G—A+(ﬁ+@‘+3‘2m+@+ﬁ
V6i G(3;2;0) 1a trong tAm cia tam gidc ABC va 1(2;4;0)1a trung diém BC , ta co:
Q =2[3MG|+3[2MI| = 6(MG + Ml ),
Do G va | ndm cing phia so véi Ox nén goi G'(3;-2;0) 1a diém déi xtimg cia G qua OX .
Khi do Q = 2|3MG|+3[2Mi| = 6(MG + M1 ) = 6(MG + M1 ) > 6G 'l =637 .
Ping thirc xay rakhi M 14 giao diém ciia G'l va Ox .

Cau9: Trong khong gian Oxyz , cho badiém A(-2;3;1), B(2;1;,0), C(-3;-11). Goi D(a;b;c) la diém
sao cho ABCD I4 hinh thang c6 canh day AD va diét tich hinh thang ABCD bang 4 lan dién

tich tam giac ABC . Tinh a+b+c.
Loi giai

Tacd Spuep = 4Spsc < %d (BC,AD)(BC + AD) = 4.%d (BC,AD)BC

< BC + AD =4BC < AD =3BC. Do ABCD 14 hinh thang c6 ddy AD = AD =3BC

a+2=-15 a=-17
&< b-3=-6 <<{b=-3 =>a+b+c=-16.
c-1=3 c=4
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AL

Dang 2: Tich vo6 hudng, tich cé huéng cua hai vectd va ing dung

BAI TAP TU LUAN

Bai tap 1: Trong khong gian Oxyz cho ba vecto d=(3;1;2), b =(-3;0;4) va ¢ =(6;-10).
a) Tim toa d0 cua cac vecto a+ b+¢ va 2a-3b-5¢C.

b) Tinh céc tich vo huéng &(-b) va (28)€.

Bai tap 2: Cho hinh ch6ép S.ABCD c6 day ABCD Ia hinh chit nhat va X
SA vudng goc voi (ABCD). Giasit SA=2,AB=3,AD =4. Xét hé toa
d6 Oxyz v6i O trang A va cac tia Ox,0y,0z 1an luot tring véi cac tia
AB, AD, AS

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

b) Tinh BD va SC

¢) Tinh (ﬁ,%) .

Bai tap 3: Trong khong gian véi h¢ toa d Oxyz , cho hai vecto m= (4; 3 1) , N= (O; 0;1) .Goi p la vecto

cung huéng voi [ﬁ, ﬁ] (tich c6 hudng cua hai vecto m van ). Biét

B‘ =15, tim toa d0 vecto B

b

Bai tap 4: Trong hoa hoc, cdu tao ctia phan tir ammoniac ( NH,) c6 dang hinh
chép tam gidc déu ma dinh 1a nguyén tir nitrogen (N) va ddy 1a tam giac
H,H,H; v6i H,, H,, H, 13 vi tri cua ba nguyén tir hydrogen (H ). Géc tao boi

lién két H —N —H , ¢6 hai canh 13 hai doan théng ndi N véi hai trong ba

diém H,,H,,H, (chang han H,NH,), goi la goc lién két ciia phan tir NH,.
Goc nay xap xi 107°. Trong khong gian Oxyz , cho mét phan tir NH, duoc

biéu dién béi hinh chép tam gidc déu N.H,H,H, voi O la tdm cua day.

X

Nguyén tir nitrogen dugc biéu dién boi diém N thudc truc Oz, ba nguyén tir
hydrogen ¢ cac vi tri H,,H,,H; trong d6 H,(0;-2;0) va H,H, song song v&i truc Ox nhu hinh v& minh
hoa:

a) Tinh khoang céch gitta hai nguyén tir hdrogen

b) Tinh khoang cach giira hai nguyén tir nitrogen v6i nguyén tr hdrogen
Bai tap 5: Trong khong gian, xét hé toa 40 Oxyz c6 gbc O trung véi vi tri cia mot gian khoan trén bién,
mit phang (Oxy) tring v6i mat bién (duoc coi 1a phang) véi truc Ox hudng vé phia tay, truc Oy hudng

vé& phia nam va tryc Oz hudng thang dimg 1én troi (H.2.52). Pon vi do trong khong gian Oxyz 1iy theo
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kilomét. Mot chiée ra da dat tai gian khoan cé pham vi theo doi 1a 30 km . Hoi ra da c6 thé phat hién duoc

mét chiée tau tham hiém c6 toa do 14 (25;15;—10) ddi voi hé toa dd noi trén hay khong? Hay giai thich vi

Sao.

BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong

an.

Cau 1:

Cau 3:

Cau 4:

Cau 5:

Caiu 6:

Cau 7:

Trong khong gian Oxyz , cho hai vécto a=(1,-2;1) va b =(2;-4;-2). Khi d6 ab bang
A. 8. B. -8. C.12. D. -12.

Trong khdng gian Oxyz , cho a=(Xy, Y,,2,), b=(X,,2). Toa do [5,6} la

A (YoZi = YiZoi XoZy — XuZg3 Xo ¥y — X Yo ) - B. (YoZy — Y1Z0; X2y + X Zgi Xo Y1 — %Yo ) -

C. (YoZu + YiZoi XoZy + X,Zgi Xo ¥y + X Yo ) - D. (YoZ, — YiZoi—%oZs — X,Z0; % Y: — X, Yo ) -

Trong khong gian Oxyz, cho U= (L 2;3),\7 =(0;-11). Tim toa d¢ cta vécto tich c6 hudng cua
hai vécto U va V.

A. (51-1). B. (5;-1-1). C. (-1-1-1). D. (-1-15).

Trong khong gian Oxyz , cosin cua goc tao boi hai vecto a= (—1; 2;0) va b= (0; —2;1) la

Al B .. D. 2.
5 5 25 25

Trong khong gian Oxyz , cho hai véc-to m = (4;3;1) va n=(0;0;1). Goi p 1a véc-to cing hudng
véi [ﬁ, ﬁ] va \B\ =15. Toa d6 cla véc-to p la

A. (0;9;-12). B. (-9;12;0). C. (0,-9;12). D. (9,-12;0).

Trong khong gian Oxyz , cho d =(-3;-1;1), b= (4;1;2) ,€=(1;,0;m+2). Tim m dé ba véc to

a,b,c dong phang.

A. m=-5. B. m=5. C. m=-1. D. m=1.

Trong khong gian véi hé toa d6 Oxyz cho A(1;,—-2;0);B(10;-1);C(0;-12)va D(0;3;m). Gia
tri cia m thudc khoang nao sau ddy dé bon diém trén ddng phing?

A. (-2;-1) B. (-11). C. (32). D. (57).
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. Wy J/ / 48

Cau 8: Trong khong gian v6i hé toa d6 Oxyz , cho hai véc-to a=(-1;3;2), b=(-3;,-1,2). Tinh a-b.
A. 10. B. 2. C. 4. D. 3.

Cau9: Trong khong gian Oxyz, cho hai vecto U = (-3;1;,-1) va V= (1;0;5). Tich v6 huéng cua hai
vecto niy bang
A. 8. B. 8. C. 3. D. -3.

Cau 10: Trong khong gian Oxyz , cho hai vecto u(~1;3;2)va v(-3;-1;2). Tich vé huéng cia uv bing
A. 3. B. 2. C. 10. D. 4.

Cau 11: Trong khdng gian Oxyz , cho u=(12;3), v=(0;~11). Tim toa do cia vecto tich c6 hudng cia
hai vecto U va V.
A. (51-1). B. (5;-1-1). C. (-1-1-1). D. (-1-15).

Cau 12: Trong khong gian vi hé toa do Oxyz , Cho tam gidc ABC vé6i A(1;2;3),B(0;1,4) va C(2;3,-2)
. Tinh di¢n tich S cua tam gidc ABC.
A.S=22. B. S =612. C.S=42. D. S=3V2.

Cau 13: Trong khong gian v6i hé toa do Oxyz, cho hai diém A(1;2;3);B(3;4;5). Dién tich tam gidc
OAB bing
A VBT p Y2 c. |6 D. 246

Cau 14: Trong khong gian v6i hé truc toa d O xyz, cho hai vecto d=(3;-2;m), b= (2;m;—1) véi m
1a tham sb nhan gia tri thuc. Tim gid tri cia m dé hai vecto & va b vuong goc voi nhau.
A. m=1. B.m=2. C. m=-1. D. m=-2.

Cau 15: Trong khong gian OXyz, cho diém A(-4;6;2). Goi M,N,P lan luot 1a hinh chiéu cia A trén
cac truc Ox, Oy va Oz. Tinh dién tich S cta tam giac MNP .
A. S=28. B.SZ%Q. C.S=7. D. S=14.

Céu 16: Trong mit phang Oxyz , cho & = (3-12), b= (4; 2;—6) . Gia tri cta ‘é + 6‘ bang
A. 66. B. /66 . C. 3\14. D.2.

Cau 17: Trong khong gian v6i hé truc toa do Oxyz, diém thudc Ox va cach déu hai diém A(4;2;-1) va
B(2;10) 1a
A. M (-4;0;0). B. M (5;0;0). C. M (4;0;0). D. M (-5;0;0).

Céu 18: Trong khong gian v&i hé toa d6 Oxyz , cho hai diém A(LL0) ; B(2;-13). Tim toa do diém C

trén truc Oy dé tam giac ABC vudng tai A.

A. (O;O;%j. B. (0;2;0). C. (%;O;Oj. D. (0;%;0).

GV. Phan Nhat Linh - @& SDT: 0817 098 716 _



Chwong 2. VECTO VA HE TRUC TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Ciu 28:

AL

- - )
u‘ = Z,M =1 va gbc gitra hai véc to bang ?ﬂ

Trong khong gian v6i hé truc toa 46 Oxyz , biét

Tim k dé vecto p=ku+V vudng goc véi vecto q=u—V.

Ak=-2 B. k=2 C.k=2. D. k=2
5 2 5

Trong khong gian véi hé toa d6 Oxyz , cho ba diém A(1;,0;2),B(L11),C(2;-1;3). Hoi cosin cia
goc tao bai hai duong thang AB va BC bang bao nhiéu?
1 22 3

A, —. B.—2. C. —. D.
3 3 2

N |-

Cho hai vecto a va b tao voi nhau mot goc 60°va ‘5‘ = 2;‘5‘ =4 Khi d6 ‘a + 6‘ béng
A. 2\5. B. 27. C.2. D. y/8/3+20.

Trong khong gian Oxyz , cho tam giac ABC co AB = (—3;0;4),E = (5;— 2;4) . B¢ dai duong
trung tuyén AM 14

A. 32, B.5\2. C. 42, D. 2./3.

Trong khong gian véi hé toa d6 Oxyz , cho hai diém A(L2-1), B(212). Piém M trén truc
Ox ¢6 hoanh do duong va théa man MA® + MB? = 23. Khi d6 toa do diem M 1a

A. M(4,0;0). B. M (3;0;0). C. M (2;0;0). D. M (1,0;0).

Trong khong gian OXyz ,cho hai vecl(-2;1;5) va V(m—2;3;m+1), m la tham s6. Tim m dé
U vudng goc voi V.

A. m=-4. B. m=4. C. m=-3. D. m=3.

Trong khong gian OXyz cho hai vecto U,V thod méin M = 3;‘\7‘ = 4;(6;\7) = 60°. Tinh d¢ dai vecto
U+ 2v

A. 97 . B. 8. C.7. D. 46 .

Trong khong gian Oxyz , cho ba diém A(1;4;-5), B(2;3;-6) va C(4;4;—5). Tim toa do tryc

tam H cua tam giac ABC.

A. H(g;4;—5j. B. H(1;4;-5). C. H(2;3;-6). D. H(—;—;—— .

Trong khong gian voi hé toa do Oxyz, cho bdn diém A(1;14), B(5;-13), C(3;1,5)va
D(2;2;m) ( v6i mla tham sd). X4c dinh mdé bon diém A,B,C, D tao thanh bon dinh cta mét
tr dién.
A. m=6. B. m=4. C. meR. D. m<O0.
Trong khong gian véi h¢ truc toa d6 OXyz , cho hai diém A(L -2;3), B(-2;2;2). Goi I(a,b,c)
1a tam duong tron ngoai tiép tam giac OAB . Tinh T =a” +b® +¢°.

13 29

A T=—". B.T=6. C.T=2. D.T="2,
2 4
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Ciu 29:

Cau 30:

Trong khong gian v6i hé toa d§ Oxyz , cho hinh thang ABCD c6 hai day AB , CD ; c6 toa dg ba
dinh A(1,2;1), B(2;0;-1), C(6;10). Biét hinh thang c6 dién tich bang 6+2. Gia st dinh
D(a;b;c), tim ménh dé ding?

A.a+b+c=6. B.a+b+c=5. C.a+b+c=8. D.a+b+c=7.
Trong khong gian v6i hé truc Oxyz, cho hinh hop ABCD.A'B'C'D’. Biét ring AB =(1,3,4),
AD =(-2;3;5) va AC’ =(1L11). Tinh thé tich hinh hop ABCD.A'B'C'D’.

A' VABCD.A’B'C’D' = 6 . B VABCD.A’B’C’D' =12 . C VABCD.A’B'C'D’ =l' D VABCD.A’B'C’D' = 3

PHAN Il. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon diing hoic

sai.

Cau 1:

Cau 2:

Cau 3:

Cho ba vec-to & =(-110),b =(110) va ¢ =(L111).

a) |a|=2.

b) |c[=+3.

0 cos(a’,ﬁ)z%.
dblc.

Cho hai vécto U =(0;2;3) va vV =(m-12m;3).

a) |U|:\/1—3.

Cho tam giac ABC ¢6 A(1;2;0),B(0;1,1),C(2;1,0).
a) Tam giac ABC vuong tai A.

b) Chu vi tam giac la J7+3+42.

c¢) Di¢n tich tam gidc ABC la J6 .
A \ \ L . . 1
d) Tam dudng tron ngoai tiép tam giac ABC 1a | (1; 1;5)

Cho tir dién ABCD véi A(210),B(413),C(2-13),D(L-10).
a) T dién ABCD c6 cac canh ddi doi mot b?lng nhau.
b) Goc giita 2 duong thang AB va CD 1a ¢ = arccos0,3

¢) Khoang céch giita 2 duong thang AB va CD bang 3
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AL
’ 7 5 - A Y , A N \/ﬁ

d) Ban kinh cua mat cau ngoai ti€p to dién ABCD bang -

Trong hé truc Oxyz, cho 3 diém A(1,0;0),B(0;0;1),C(2;1;,1). Xét tinh dung sai ctia cac ménh

deé sau:

a) Dién tich ciia tam giac ABC bang ? (dvdt)

b) Goi D(X; Y; Z) sao cho tir gidc ABCD 1a mot hinh binh hanh khi d6 x+y+z=3

30

¢) Do dai dudng cao ciia tam gidc ABC hatir A bang AH = = (don vi dai)

d) The tich ctia khdi chép SABCD véi dinh S(0;3;4) bang 2 (dvtt)

Hinh minh hoa so dd mét ngoi nha trong h¢ truc toa do Oxyz Q5
, trong d6 nén nha, bon birc trdng va hai mai nha déu 13 hinh
chtr Ilh(?lt. n e G(4:5;3)

a) Toa d¢ cua céc diém A(5;0;0). B

)
CF-m-mmmmmmmmm o ----) Bi4:5,0)
’

b) Toa do cua céc diem H (0;5;3).

¢) Goc nhi dién c6 canh la duong théng FG, hai mat lan luot
1a (FGQP) va (FGHE) goi la géc doc ciia mai nha. S do clia géc doc clia méi nha bang 26,6°

(1am tron két qua dén hang phan muoi cia do).

d) Chiéu cao ctia ngdi nha 13 4.

PHAN IIl. Cau tric nghiém tra I&i ngan

Cau 1:
Cau 2:
Cau 3:

Cau 4:

Cau 5:

Caiu 6:

Trong khong gian Oxyz, cho & =(3;1,-2) va b=(~2;0;-3). Tich vé huéng é.(Za + 6) bang
Trong khong gian Oxyz , cho hai vec to G =(1,1,0) va V =(2;0;-1). Tinh d6 dai |U + 2\7| )
Trong khong gian v&i hé toa @ OXyz, cho hai diém C(4; 0;0)va B(2;0;0). Tim toa do diém
M thudc truc tung sao cho dién tich tam giac MBC b?mg 3.

Trong khong gian v&i hé truc toa dd Oxyz, cho tir dién ABCD c6 A(2;-11), B(3;0;-1),
C(2;-13), D €Oy va thé tich tir dién ABCD bang 5. Tong tung d6 clia cac diém D thoa man
yéu cau bai toan bang

Trong mit phing toa do Oxy cho cac diém A(2;0;2), B(0;2;0), C(L0;3). Goi M la diém
trong khong gian théa man MA* + MC? = MB’. Tinh MP véi P(3;— 2;5).

Hai chiéc may bay khong ngudi 1ai cing bay 1én tai mot dia diém. Sau mot thoi gian bay, chiée
may bay thi nhat cach diém xuét phat vé phia Bdc 20(km) va vé phia Tay 10(km), dong thoi
cach mt dat 0,7(km). Chiéc médy bay tht hai cach diém xuat phat vé phia Dong 30(km) va vé
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phia Nam 25(km), ddng thoi cach mdt dat 1(km). Xéc dinh khoang céch giita hai chiéc mdy

bay.

Cau7: Hai chiéc khinh khi cdu clng bay 1én tai mot dia diém. Sau mot thoi gian bay, chiéc khinh khi
cdu thir nhét cach diém xuat phat vé phia Dong 100(km) va vé phia Nam 80(km), dong thoi
cach mat dat 1(km). Chiéc khinh khi cau thir hai cach diém xuét phat vé phia Bac 70(km) va vé
phia Tay 60(km), dong thoi cach mat dat 0,8(km).

Xéc dinh khoang cach gitra chiéc khinh khi cau tht nhat va chiéc khinh khi cau thi hai.

Cau8: Ba chiéc may bay khong ngudi l4i ciing bay 1én tai mot dia diém. Sau mot thoi gian bay, chiée
may bay thir nhat cach diém xuét phat vé phia Dong 60(km) va vé phia Nam 40(km), dong thoi
cach mat dat 2(km). Chiéc méy bay thir hai cach diém xuat phat vé phia Bac 80(km) va vé phia
Tay 50(km), dong thoi cach mat dat 4(km). Chiéc may bay thir ba ndm chinh giita ca chiéc
may bay th& nhat va th hai, dong thoi ba chiéc may bay nay thang hang.

Xac dinh khoang cach cua chiéc may bay thir ba vdi vi tri tai diém xuat phat ctia no.

HET-
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Dang 2: Tich vo6 hudng, tich cé huéng cua hai vectd va ing dung

BAI TAP TU LUAN

Bai tap 1: Trong khong gian Oxyz cho ba vecto & =(3,1,2), b = (-3,0;4) va € =(6;-1,0).

a) Tim toa do cua cac vecto d+b+¢ va 2a-3pb-5¢.

(@}

b) Tinh céc tich vo huong &.(-b) va (24)c.
Loi giai

a) Toa do cua vecto d+b +C 13 (3-3+6,1+0-12+4+0)=(6;0;6).

Taco: 2d =(6;2;4); 3b =(-9;0;12); 5¢ = (30;-5;0)

Toa d6 cta vecto 2d—30 —5C 1a (6+9-30;2+5;4-12)=(-15;7;-8).

b) Tacd —b =(3;0;4). Do d6 &(-b)=3.3+1.0+2,(-4)=1;(24)C =6.6+2.(-1)+4.0=34

Bai tap 2: Cho hinh chép S.ABCD c6 day ABCD Ia hinh chir nhat va SA vuong goc voi (ABCD). Gia
sit SA=2,AB=3,AD =4. Xét hé toa d6 Oxyz voi O trung A va cac tia Ox,0y,0z lan lugt tring vdi cac
tia AB, AD, AS

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

b) Tinh BD va SC

¢) Tinh (ﬁ,ﬁ) .

Loi giai

a) Vi A tring goc toa 4o nén A(0;0;0); B eOx va AB =3 nén B(3;0;0).

Vi DeOy va AD =4 nén D(0;4;0); SOz va AS =2 nén S(0;0;2).
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Vi hinh chiéu cua C 1én cac truc Ox,0y,0z lan luot 1a B,D, A nén C(3; 4;0) .

b) Taco BD=(0-3;4-0;0-0)=(-3;4,0), suy ra BD:\@’\z\/(_g)z+4z+oz -5,

Tac6 SC =(3-0;4-0;0-2)=(3;4;-2) suyra SC :@‘:\/32 +424(-2)" =29

BD-SC (-3).3+4.4+0.(-2)

,
B BDJ/sC] B 5729 T 5429

¢) Ta ¢6 cos(ﬁ)’,ﬁ) suy ra (ﬁ)’,ﬁ)zm,gf&

Bai tap 3: Trong khong gian vdi hé toa do Oxyz , cho hai vecto m=(4;3;1), n=(0;0;1). Goi p la vecto

cung hudng voi [ﬁ, ﬁ] (tich c6 hudng cua hai vecto m va n ). Biét

B‘ =15, tim toa do vecto B

Loi gidi
Taco : [ﬁ; Fl} =(3,-4;0)

Do p la vecto cung hudng voi [ﬁ; F\} nén TJ =k [ﬁ; ﬁ} , k>0

Mt khac: [p| =15 < k.‘[ﬁ,ﬁ]‘ =15 < k5=15 <k =3. Vay p=(9-120).

L]

Bai tap 4: Trong hoa hoc, ciu tao ctia phan tir ammoniac ( NH,) c6 dang hinh
chop tam giac déu ma dinh 13 nguyén tir nitrogen (N) va day 1a tam giéc
H,H,H, véi H;, H,, H, 1a vi trf ciia ba nguyén tir hydrogen (H ). Goc tao boi

lién két H — N —H , c6 hai canh 13 hai doan thang ndi N véi hai trong ba

diém H,,H,,H, (chang han H,NH,), goi 1a goc lién két cia phan tor NH,.
Goc nay xap xi 107°. Trong khdng gian Oxyz , cho mét phan tir NH, dugc

biéu dién boi hinh chép tam giac déu N.H,H,H, voi O 1a tim cia ddy.

X

Nguyén tir nitrogen duoc biéu dién boi diém N thudc truc Oz, ba nguyén tir
hydrogen & cac vi tri H,,H,,H, trong do H,(0;-2;0) va H,H, song song v&i tryc Ox nhu hinh v& minh
hoa:
a) Tinh khoang cach gitra hai nguyén tir hdrogen
b) Tinh khoang cach giira hai nguyén tu nitrogen véi nguyén ti hdrogen
Loi giai

a) Goi H,H, = x khi d6 do dai om:%:zax:wﬁ

b) Goi y 1a khoang c4ch giita hai nguyén tir nitrogen véi mdi nguyén tir hydrogen nén NH, =y
Ap dung dinh 1y cosin, ta co:
H,H,? = NH? + NHZ — 2NH,.NH,.cosH,NH, < 2y* —2y*c0s107° =12

o yP :Layzz,l%.
2 —2co0s107°
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Bai tap 5: Trong khong gian, xét hé toa d6 Oxyz c6 gbc O trung véi vi tri ciia mot gian khoan trén bién,
mit phing (Oxy) trang véi mit bién (dugc coi 1a phing) voi truc Ox hudng vé phia tiy, truc Oy hudng
vé phia nam va truc Oz hudng thang dung 1én troi (H.2.52). Pon vi do trong khong gian Oxyz lay theo
kilomét. Mot chiée ra da dit tai gian khoan c6 pham vi theo doi 1a 30 km . Hoéi ra da c6 thé phat hién duoc
mét chiée tau thém hiém c6 toa d¢ 14 (25;15;—10) ddi voi hé toa dd noi trén hay khong? Hay giai thich vi

Sao.

Loi giai
Pé xac dinh xem ra da c6 thé phat hién duoc tau tham hiém hay khong, ta can xac dinh khoang
cach giita ra da va tau tham hiém.
Theo dé ta c6 toa d¢ ciia ra da 1a (0;0;0) toa do cua tau thdm hiém 1a (25;15;-10). Khi d6

khoéang cach gitra ra da va tau tham hiém la:

d =/(25-0)" +(15-0)’ +(~10-0)’ =538 ~ 30,82

Vi pham vi theo ddi ctia ra da 1a 30 km ma khoang khoang cach giita ra da va tau tham hiém 1a
30,82km nén ra da khong phat hién dugc tau tham hiém.
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BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong

an.

Cau 1:

Cau 2:

Cau 4:

Cau 5:

Trong khong gian Oxyz, cho hai vécto a = (1,-2;1) va b =(2;-4;-2). Khi d6 ab bing
A. 8. B. -8. C. 12. D. -12.
Loi giai
Taco: ab=12+(-2).(-4)+1.(-2)=8.
Trong khong gian Oxyz , cho a= (XO, Yo ZO), b= (Xl, Yo, Zl). Toa do [5,5} la
A. (yOZl Y120 XoZy — X Zos Xo Yy — X1yo)- B (yozl “ Yo XLy T X253 X0 Y1 — X1yo)-
C. (yOZl + Y1Zg: X2y + X203 X Yy + X1Yo) . D. (yOZl = YiZos—Xoly — X 2o Xo Y1 — X1Yo) .
Loi giai
Toa do [5,6] la (yOZl = YiZos —XoZy + X Zgs XYy — X1Y0)-

Trong khong gian Oxyz, cho U= (1; 2;3),\7 = (0; —1;1) . Tim toa d§ cua vécto tich c6 hudng ctuia
hai vécto U va V.
A. (51-1). B. (5;-1-1). C. (-L-1-1). D. (-1-15).

Loi giai
Ta co: [G,\?] = (5; —1;—1).

Trong khong gian OXxyz , cosin cta goc tao bdi hai vecto a= (—1; 2;0) va b= (O;—Z;l) la
—4

5 5 25 25
Loi gidi

: -\ ab (-1).0+2.(-2)+0.1 4

Ta co cos(a,b)— ‘5‘.‘5‘ - \/(_1)2 +22+02.\/02 +(_2)2 Rt 5

Trong khong gian Oxyz , cho hai véc-to m = (4;3;1) va n=(0;0;1). Goi p la véc-to cing hudng
véi [ﬁ, ﬁ] va \B\ ~15. Toa d6 cla véc-to p la
A. (0,9;-12). B. (-9,12;0). C. (0;-9,12). D. (9;-12;0).
Loi giai
Taco | m,n|=(3-40).

Vi p la véc-to cing huéng véi [ﬁ, ﬁ} nén p=k(3,-4,0).

Hon nita |p| =15 < ky/3* +4” =15 < k =3. Vay p=(9-12,0).
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Cau 6:  Trong khong gian Oxyz , cho & =(-3;-1;1), b= (4;1;2), € =(1;0;m+2). Tim m dé ba véc to

a,b,c ddng phang.
A. m=-5. B. m=5. C. m=-1. D. m=1.
Loi giai

- -1 14|11 -3 |3 -
T I3 : — . . —(_ .1 .1 i
N 1 e
Ma [a,b|c=(-8).1+1(m+2)=m-1.
Ba véc to 5,5,6 déng phéng @[5,6}6=0<:> m-1=0<m=1.

Cau7: Trong khong gian véi hé toa @ Oxyz cho A(l; —2;0); B(L0; —1);C(O;—1;2)Vé1 D(O;S;m) . Gia
tri cia m thudc khoang nao sau day dé bon diém trén dong phang?
A. (-2,-1) B. (-11). C. (32). D. (5;7).
Loi gidi
Tacd AB= (O;2;—1);?Cf = (—1;1;2);ﬁ =(-L5m)
[E;TC} =(5;1;2)

A,B,C,D dong phang @[E;A—C]ﬁ:0© 2m=0&<m=0

Cau8: Trong khong gian vdi hé toa do Oxyz , cho hai véc-to a=(-13;2), b=(-3,-12). Tinh a-b.
A. 10. B. 2. C. 4. D. 3.
Loi giai
a-b=(-1)-(-3)+3-(-1)+2-2=4.
Cau9: Trong khong gian Oxyz, cho hai vecto u= (—3;1;—1) va V= (1;0;5). Tich v6 hudéng cua hai

vecto ndy bang

A. -8. B.8. C.3. D. -3.
Loi giai

Tich v6 hudng cta hai vecto U = (-3;1;-1) va v =(1;0;5) xic dinh boi cong thic:

uv=(-3).1+1.0+(-1).5=-8.

Cau 10: Trong khong gian Oxyz , cho hai vecto u(~1;3;2)va v(-3;-1;2). Tich v6 hudng cta uv bing

A. 3. B.2. C.10. D. 4.
Loi giai

Taco uv=3-3+4=4.

Cau 11: Trong khong gian Oxyz , cho U = (1,2;3), V= (0;-11). Tim toa do ctia vecto tich ¢6 hudng cua
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A. (51-1). B. (5;-1-1). C. (-L-1-1). D. (-1-15).
Loi giai
Tich c6 huéng cua hai vecto uvavla [ﬁ,\?] =(5-1-1).
Cau 12: Trong khong gian v6i hé toa d Oxyz , Cho tam giac ABC véi A(1;2;3),B(0;1;,4) va C(2;3;-2)

. Tinh dién tich S cua tam giac ABC.

A. S=22. B. S=62. C.S=4/2. D. S=32.
Loi giai

Tacod AB=(-1-11),AC =(L1-5)
Vay S ae = %‘[E,AT:]‘ =242,

Cau 13: Trong khong gian vdi h¢ toa do Oxyz, cho hai diém A(1;2;3); B(3;4;5). Dién tich tam giac

OAB bing
A. 87. B. g C. 6. D. 24/6.

Loi giai

Ta c6: OA=(1;2;3),0B =(3;4;5),[ OA,OB | = (-2;4;-2).

lr— — 1 > -
Saone = E‘[OA,OB]‘ = E\/(—Z) +47 4+ (—2) - 6.
Vay dién tich tam giac OAB 1 6.

Cau 14: Trong khong gian v6i hé truc toa dd O xyz, cho hai vecto d=(3;-2;m), b=(2;m;-1) véi m
1a tham s nhén gia tri thuc. Tim gid tri cia m dé hai vecto @ va b vudng goc voi nhau.
A. m=1. B. m=2. C. m=-1. D. m=-2.
Loi giai
Hai vecto @ va b vudng goc v6i nhau khi va chi khi @.b =0« 3.2+(-2).m+m.(-1)=0

=6-3m=0m=2.

Cau 15: Trong khong gian Oxyz, cho diém A(—4;6;2). Goi M,N,P lan lugt 1 hinh chiéu ciia A trén
cac truc Ox, Oy va Oz. Tinh dién tich S ctua tam gidc MNP .

A. S=28. B.S:4—29. C.S=7. D. S=14.

Loi gidi
Theo & bai ta c6: M (—4;0;0), N(0;6;0) va N(0;0;2).
[ MN,MP | = (12;-8;- 24)

Dién tich cta tam gidc MNP 13 S = %‘[WW]‘ - %\/122 +(-8) +(-24)" =14.

Vay S =14.
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Céu 16: Trong mit phang Oxyz , cho a = (3-12), b= (4,2;-6). Gia tri cua ‘é + 5‘ béng

A. 66. B. /66 . C.3V14. D. 2.
Léi gii

Taco: d+b =(7;1-4) nén \a+6\ =7 +17 +(~4)" =66 .
Cau 17: Trong khong gian véi hé truc toa do Oxyz, diém thudc Ox va cach déu hai diém A(4; 2; —1) va
B(2;1,0) 1a
A. M (-4,0,0). B. M (5,0;0). C. M(40;0). D. M (-5,0;0).
Loi giai
Goi M (x;0;0) 1a diém thudc Ox. (v6i xeR)

Diém M cach déu hai diém A(4;2;-1) va B(2;1;0) khi va chi khi

MA=MB < (4= x) +22+(-1)" = (2= X)" +1* > 21-8x+ X’ =5—4x+ X’ <> x=4.
Vay M (4;0;0).

Céu 18: Trong khong gian véi hé toa @ Oxyz, cho hai diem A(L10) ; B(2,-13). Tim toa do diém C
trén truc Oy dé tam giac ABC vudng tai A.

A. (O;O;i). B. (0;2;0). C. (E;O;Oj. D. (0;1;0).
2 2 2
Loi gii
Goi C(0;y;0).
Taco: AB=(L-2;3); AC =(-Ly-10)

Dé tam giac ABC vuéng tai A<> ABAC =0 -1-2(y-1)+0=0& 2y +1=0< y:%.

Vay toa dg cua diém C 1a C(O;%;Oj.

Cau 19: Trong khong gian véi h¢ truc toa do Oxyz, biét

- - : : s 2
u‘ = Z,M =1 va goc gitra hai véc to bang ?ﬂ

Tim k dé vecto p=ku+v vuong goc vai vecto g=u-V.
A.kz—g. B.sz. C.k=2. Q.k:g;
5 2 5
Loi giai

Tacod: p=Ku+v vuong goc vai vecto g=u-v
— - - -\ /= - —12 —12 - =
& p.q=0<:>(ku+v)(u—v):0<:>k‘u‘ —M +(-k+1)uv=0

o K[uf" =i+ (K +Dul o> =0 e 4k ~1- (-k +1) =0z k==
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Cau 20: Trong khong gian véi h¢ toa do Oxyz , cho ba diém A(l; 0; 2), B(l;l;l) ,C (2; —1;3) . Hoé1 cosin cua

goc tao bai hai duong thing AB va BC bang bao nhiéu?

1 2.2 J3

A =, B. <. c. =, D.
3 3 2
Loi giai

N |-

BABC 4 22
BABC 32 3

Tacé BA=(0;-11),BC =(L,-2;2) = cos(BA,BC) =

zf

Suy ra cos(AB,BC) =

Cau 21: Cho hai vecto a va Btao véi nhau mot goc 60°va ‘5‘ = 2;‘6‘ =4 Khi d6 ‘5+5‘b§mg
A. 245. B. 24/7. C.2. D. v/8J3+20.
Loi giai
Ta ¢6 ‘5+5‘2:(5+5)2 (Q) +2ab+( ) ‘a‘ +2‘aHb‘cos(a b) ‘b‘
—4+224;+16 28:‘a+b‘ =247.

Cau 22: Trong khong gian OXyz , cho tam gidc ABC c6 AB = (—3;0;4),E =(5;—2;4). Do dai duong
trung tuyén AM 1a

A. 32, B. 5V/2. C. 42. D. 243.
Loi giai
A
B Iy C

Ta co E+E=(2;—2;8):>m:%(E+A_c’):(1;—1;4).

Khi do AM =|AM]| = \1° +(-1)° +4* =342

Cau 23: Trong khong gian v6i hé toa & Oxyz, cho hai diém A(L2;-1), B(212). Diém M trén truc
Ox ¢6 hoanh d6 duong va théa man MA? + MB? = 23. Khi d6 toa do diém M 1a
A. M (4;0;0). B. M (3;0;0). C. M(2;0,0). D. M(30;0).
Loi giai

Piém M thudc truc OX c6 hoanh @6 duong suy ra M (a; O;O), a>0.

Taco: MA=(1-2a;2,-1), MB=(2-&12).
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Gia thiét: MA? + MB? =23 < (1-a)" +4+1+(2-a) +1+4=23.

a=-1 (1)

<a’-3a-4=0 <
a=4, (t/m)

. Vay M (4;0;0).
Cau 24: Trong khong gian Oxyz ,cho hai vec U(—2;1;5) va \7(m -2:3m +1) , M 1a tham $6. Tim m dé
U vudng goc voi V.
A. m=-4. B. m=4. C. m=-3. D. m=3.
Loi giai
U vudng goc voi V < iV =0 -2.(m-2)+3+5(m+1)=0=3m+12=0=m=—4.
Cau 25: Trong khong gian Oxyz cho hai vecto ﬁ,\7 thoa man ‘G‘ = 3;‘\7‘ = 4;(6;\7) = 60°. Tinh d0 dai vecto
U+ 2v
A. 97 B. 8. C.7. D. 46 .
Loi giai
I TR - 1
Tacod: uv= ‘UHV‘ cos(u,v) =34.—=6.
2

(ju-+29]) =Ju[" + 40y + 4] =9+ 24+ 64 =97 = i+ 20| =67,

Cau 26: Trong khong gian Oxyz, cho ba diém A(1;4;-5), B(2;3;-6) va C(4;4;-5). Tim toa d¢ truc
tam H cua tam giac ABC.
A. H[g;4;—5j. B. H(1;4;-5). C. H(2;3;-6). D. H(—;—;—— .
Loi gidi

Goi H(x;y;z) 1a tryc tim cua tam giac ABC .

Taco AB(1;-1;-1), AC(3;0;0) suyra ﬁ:[ﬁ,A—C]:(O;—S;S) 1a vecto phép tuyén cua

mit phang (ABC) = ptmp(ABC): y—z-9=0.

Vi H(x;y;z) la tryc tm cia tam giac ABC nén
CH.AB=0  [(x—4)1+(y-4).(-1)+(z+5)(-1)=0 [x—y-z=5 (x=2
BH.AC =0 < (x—2).3+(y—3).0+(z+6).0=0 & IXx=2 &ay=3 .
He(ABC) |y-z-9=0 y-z=9 7=-6

Vay H(2;3;-6).

Cau 27: Trong khong gian véi hé toa dd Oxyz, cho bon diem A(1;L4), B(5;-13), C(3;L5)va
D(2;2;m) ( v6i m1a tham s6). Xéc dinh mdé bon diém A,B,C, D tao thanh bén dinh cia mot
tir dién.

A. . m#6. B.m=4. C. meR. D. m<O0.
Loi giai
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Cau 28:

Cau 29:

AL

Tacé: AB=(4;-2,-1), AC=(2;0;1), AD =(L,Lm~4).

| AB,AC |=(-2,-6;4), [ AB,AC | AD =-2—6+4(m—4) = 4m - 24.
Bén diém A,B,C,D tao thanh bon dinh ctia mot tir dién khi va chi khi
[E,A—C].ﬁz4m—24¢0<:>m¢6.

Trong khong gian v6i hé truc toa d6 Oxyz , cho hai diém A(L-2;3), B(-2;2;2). Goi I(a,b,c)

13 tAm dudng tron ngoai tiép tam giac OAB . Tinh T =a® +b? +¢?.

AT=2 B.T =6. C.T=2. p.T=2,
2 4
Loi giai
10 =IA a2+b2+c2=(1—a)2+(—2—b)2+(3—c)2
Theo gia thiét ta co: {10 = IB oi1a?+b?+c?=(-2-a)’ +(2-b)" +(2-c)

[ﬁ;ﬁ]_a:o ~10a-8b-2c=0

1
2a+db-6c=-14 |23
~ 2 2 2 1 25 13
4da-4b-4c=-12 <<b=0 .VayT=a"+b"+c =Z+?:E.
~10a-8b-2c=0 .5
2

Trong khong gian véi hé toa do Oxyz , cho hinh thang ABCD c6 hai day AB , CD ; c6 toa do ba
dinh A(l;2;1), B(2;0;—1) , C(6;1;O). Biét hinh thang c6 dién tich bang 6+/2 . Gia sir dinh
D(a;b;c), tim ménh d& ding?
A. a+b+c=6. B.a+b+c=5. C.a+b+c=8. D.a+b+c=7.

Loi giai
AB =(L-2;,-2), DC =(6-a;1-b;—c), AC =(5;,-1-1)
Vi ABCD 14 hinh thang nén AB va DC cung huéng < 3k >0: DC =kAB

6—a=Kk a=6-k
&1l-b=-2k b=1+2k:>D(6—k;1+2k;2k)

—c=-2k c=2k
9?2
-

[E’E} - (0; _9;9) = Supc = %‘[E,E:H = % (—9)2 +92 =

AD =(5-k;2k -1,2k 1),

| AD, AC | = (0;9K;-9K) = S,y = .\[E,E] =%.\/(9k)2 - (oK) :g

N |-
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Cau 30:

A
N2

4 1
SABCD =SAABC +SAADC :T(1+k)=6\/§<:>1+k=§:>k=§,

Vay D gEE :>a+b+C:w:8.
333 3

Trong khong gian véi hé truc Oxyz, cho hinh hop ABCD.A'B'C'D’. Biét rang AB =(1,3,4),
AD =(-2;3;5) va AC'=(L11). Tinh thé tich hinh hop ABCD.A'B'CD’.
A. Vgep apcn =6 B. Vigcoasen =12 €. Vigepapeo =1 D. Vigconpco =3-

Loi giai
Tacd Vgep apen = ‘[E,E}m‘ trong do [E,E} = (3;—13;9).
Lai c6 AC’ = AB + AD + AA’ :m:ﬁ—(ﬁ+ﬁ) suy ra m=(2;—5;—8).

Viy Vigeo xac = ‘[ﬁ,ﬁ].m —[6+65-72=1.

PHAN Il. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon diing hoic

sai.

Cau 1:

Cau 2:

Cho ba vec-to & =(-110),b =(L10) va ¢ =(L11).
a) |§| =2.

b) [¢[=+3.

i

Loi giai
a) Sai: [a] = /(1) +22 =2.
b) Pung: || =v1? +1* +12 =43

a-c

¢) Sai: cos(d,C)= Al

d) Sai: bc=2 suy ra b khong vuong gbc voi C .

Cho hai vécto G =(0;2;3) va V =(m-1,2m;3).

a) [a] =13,

Gl=lv __3
b) [d|=|V| < m= =
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c)ui=vem=1.
L 9
dilvem=—.
4

Loi giai

a) Ping: [ = 0% +22 +3 =13

b) Sai: |d[7] < VI3 = /(M —1) +4m* +9 < 5m’ —2m—3=0 <> m =1 hodic m :—g.
¢) bung: Khi m=1 thi \7:(0;2;3). Suyrau=V.
Lo 9
d) Sai: uJ_u<:)4m+9:Oc>m:—Z.
Cau3: Cho tam giac ABC c6 A(1;2;0),B(0;1;1),C(2;1;0).
a) Tam gidc ABC vudng tai A.
b) Chu vi tam gidc 1a 7 +/3++/2.

¢) Dién tich tam gidc ABC 1a /6 .
A \ \ [EURYS 7 \ 1
d) Tam dudng tron ngoai tiep tam giac ABC 1a | (1; 1, Ej

Loi giai
Taco AB=(-1-11)= AB=+/3,AC =(L-10)=> AC =2, BC =(2;0;-1)= BC =+/5.
a) Pung: AB-AC =0 do d6 AB L AC, tam gisc ABC vuéng tai A.

b) Sai: Chu vi ctia tam gidc 1a AB+ AC + BC =+/3+~/2 ++/5.

c¢) Sai: Dién tich1a S :%- AB-AC :g

Lz .2 1
d) Bung: Tam duong tron ngoai tiép 1a trung diém cia BC c¢o6 toa do | (1; LEJ .

Cau4: Cho tirdién ABCD véi A(2;10),B(11;3),C(2;-13),D(L-10).
a) Ttr dién ABCD c6 cac canh déi d6i mot bang nhau.
b) Goc giira 2 dudng thang AB va CD 1a ¢ =arccos0,3

¢) Khoang cach giira 2 dudng thang AB va CD bang 3

GV. Phan Nhat Linh - @ SDT: 0817 098 716




Chwong 2. VECTO VA HE TRUC TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

Cau 5:

AL
@
2

d) Béan kinh ctia mit cdu ngoai tiép tt dién ABCD bang

Loi giai
a) Bng: Ap dung cong thirc tinh d6 dai doan thing ta tinh dugc
AB =CD =+/10; AC =BD =+/13; AD=BC =+/5
Vay tir dién ABCD c6 cac canh dbi d6i mot béng nhau

b) Sai: Ta c6: AB =(-10;3),CD =(-10;-3). Goi ¢ 1a gic giita AB va CD

CoSp = cos(AB CD)

U'll-b

Q'_

=
\/_
Vay goc gitta AB va CD la ¢ =arccosO0,8
¢) Sai: Liy | trung diém ctua AB,J i trung diém ciia CD
AACD = ABCD (c.c.c) nén 2 duong trung tuyén tuong tng AJ = BJ .
Vay AAJB can dinh J nén 1J vudng goc véi AB tai | .

Tuong tu AICD can dinh | nén 1J vudng goc voi CD tai J.

Vay 1J 1a duong vudng gdoc chung cia AB va CD ta dugc I(g;l;gj va J (g;—l;gj

Vay khoang cach gitra AB va CD chinh la d¢ dai doan vudng goc chung 1J .

d(AB;CD)= Il :\/(———) 1-(-1)] + G—g:z

d) Dung: Theo két qua cau 3. Ly G 1a trung diém cua 1J ta dugc:

GA=GB vi AGAB can dinh G ;GC =GD vi AGCD can dinh G

Ma GA=+/GI?+I1A> ma Gl =GJ,IA=ID va GC =~/GJ? + ID?

Do d6 GA=GB=GC=GD =R
Do d6 G : Tam mat cAu ngoai tuyén khdi ta dién ABCD:G (g;o;gj va ban kinh ctia mat clu la

Ji4

R=GA= - (G : ciing chinh 1a trong tdm cua khdi tir dién gan déu ABCD)

Trong hé truc Oxyz , cho 3 diém A(L0;0),B(0;0;1),C(2;1;1). Xét tinh ding sai cta cac ménh

dé sau:

a) Dién tich cua tam giac ABC béng ? (dvdt)
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b) Goi D(X; Y; Z) sao cho tor gidc ABCD 1a mot hinh binh hanh khi d6 x+y+z=3
TR q g s V30 L
c¢) bo dai duong cao cta tam gidac ABC hatur A bang AH = = (don vi dai)

d) Thé tich ctia khdi chép SABCD véi dinh S(0;3;4) bang 2 (dvtt)
Loi giai
a) Pung: Ta c6 AB =(-10;1),AC = (L11)

Tinh [ﬁ,ﬁ]z[‘f jHl—l 1‘;‘1_1 sz(—l;Z;—l);tﬁ

Do d6 2 véc to AB va AC khong cung phuong. Vay A, B,C 1a 3 dinh cua mot tam giac

Dién tich tam giac ABC: S,,;. = %‘[ﬁ, TC]‘ = %\/(_1)2 +2% 4 (—1)2 - ? (dvdt)

b) Sai: ABCD 14 hinh binh hanh khi va chi khi AD =BC .

Goi D(x;y;z) taco: AD=(x-1y;2);BC =(2,1,0)

X=-1=2 X=3
Vay AD=BC < {y=1 <{y=1
z=0 z=0
c¢) bung: Dién tich AABC =%AH -BC =§c> AH =£.

30

Tacé BC =5 < AH == (don vi dai)
d) Sai: Thé tich ctia khbi chop SABCD =V
, 1) 2% Ae1. A8
Taco V =2V = 5‘[AB, AC]- AS|
Tinh AS = (-13;4) do két qua cau 1 nén [E,E]K =1+6-4=3>0 dodd V =1 (dvtt)
Cau 6: Hinh minh hoa so d6 mot ngoi nha trong hé truc toa do Oxyz, Q@:5:4)

trong d6 nén nha, bon blrc tuong va hai mai nha déu la hinh
chir nhat. B LD Ge:5:3)

a) Toa d¢ cua céc diém A(5;0;0). .

CF--mmmmmmmo - ----} B(4;5;0)
/

b) Toa do cia cac diem H (0;5;3).
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ALY

¢) Géc nhi dién c6 canh la duong thing FG , hai mat lan luot 1a (FGQP) va (FGHE) goi la

goc dbc ciia mai nha. S6 do cua goc doe ctia mai nha bang 26,6° (1am tron két qua dén hang
phan mudi cua do).
d) Chiéu cao ctia ngdi nha 13 4.
Loi giai
a) Sai: Vi nén nha 1 hinh chit nhat nén t&r gidc OABC 14 hinh chit nhat, suy ra

Xo=Xg =4, Y. =Y = 5. Do A nam trén truc OX nén toa d¢ diém A 1a (4;0;0).

b) Sai: Tuong nha la hinh chit nhét, suyra y, =y, =52, =z =3. Do H ndm trén mit phiang
(Oyz) nén toa do diém H 1a (0;5;3).

¢) Sai: Pé tinh goc ddc ctia mai nha, ta di tinh s6 do goc nhi dién c6 canh 1a duong thang FG ,
hai mat phang lan luogt 1a (FGQP) va (FGHE). Do mit phang (OZX) vuong goc voi hai mat

phing (FGQP) va (FGHE) nén goc PFE la goc phang nhi dién Gmg v6i goc nhi dién do.
Taco FP =(-2;0;1),FE =(~4;0;0).

——~ _—\ FP-FE (-2)-(-4)+0-0+1.0 25
S cosPFE =cos{FP,FE )= ——= =
uy ra ( ) ‘FPH FE‘ \/(_2)2+02+12 .\/(_4)2_’_02_'_02 5

Do d6, PFE ~26,. Vay goc doc ctia mai nha khoang 26,6° .
d) Sai: Chiéu cao bang cao d6 cia diém P suyra h=4.
PHAN lIl. Cau tric nghiém tra I&i ngan
Cau 1: Trong khong gian Oxyz, cho d=(3;,-2) va b= (—2;0;-3). Tich v6 huéng 5(25 + 5) bang
Loi gidi
d=(3L-2)=2a=(6;2-4) =>2a+b=(42-7)
Do dé a(2a+b)=12+2+14=28

Cau 2: Trong khong gian Oxyz , cho hai vec to U = (1;1;0) vav= (2;0; —1) . Tinh d6 dai |U + 2\7| .
Loi giai
Taco |U]=v2;|v|=+/5; 0 =1.2+1.0+0.(-1)=2.

Suy ra [t + 29| =|u]" + 40V + 4|V =2+ 4.2+ 45=30.

Vay [i+2V]=+/30.
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Cau 3:

Cau 4:

Cau 5:

ALY

Trong khong gian v6i hé toa do Oxyz, cho hai diém C(4;0;0)va B(2;0;0). Tim toa d¢ diém
M thudc truc tung sao cho dién tich tam giac MBC bang 3.
Loi giai
Vi M thugc truc tung nén: M (0;y,,;0). Ta cé: BM =(-2;y,,;0); BC =(2;0;0).
Khi do: | BM,BC |=(0;0;-2y,,).
Dién tich hinh binh hanh ABCD 1a:

Syac :%‘[W,ﬁ] @%«/4“2 =3 |y, |=3< y, =3

Trong khong gian v&i hé truc toa dd Oxyz, cho tr dién ABCD c6 A(2;-11), B(3;0;-1),
C(2;-1;3), D €Oy va thé tich tir dién ABCD bang 5. Tong tung d6 ciia cac diém D thoa man
yéu ciu bai toan bang
Loi gidi
Do D eOy = D(0;y;0).
Khi d6 DA=(2;-1-y;1), DB =(3;-y;-1), DC =(2;-1-y;3).
Ta c6 | DA, DB | = (1+2y;5;y +3).
[ﬁ,ﬁ].ﬁc:2+4y—5—5y+3y+9:2y+6.

Va Ve, =%‘[ﬁ,ﬁg’]_ﬁ‘ e {2y+ 6=30 {y _12

= .
2y+6=-30 y=-18
Vay y,+Yy,=12-18=-6.

Trong mit phang toa do OXy cho céc diém A(2;0;2), B(0;2;0), C(L0;3). Goi M la diém
trong khong gian thoa man MA® + MC? = MB”. Tinh MP véi P(B;— 2;5).
Loi gidi

Goi I(x;y;z) 1a diém thoa man IA+1C = 1B (*).

Ta co ﬁ:(Z—x;—y;Z—z); @:(—X;Z—y;—z);ﬁ:(l—x;—y;3—z).

2—-X+1-Xx=-X Xx=3
Khids (*)oi-y-y=2-y <iy=-2=1(3-25)=P.
2-72+3-72=-2 =5

Suyra IA=(-12;-3)= IA> =14; I1B=(-3;4;-5)= IB* =50;IC =(-2;2,-2) = IC* =12.
Tacé MA® +MC’ = MB’* & MA® + MC* — MB’ =0.
2

Khi d6 MA? + MC? — MB? :(W+ﬁ)2 +(MI+1C) (W+E)2

—MIZ+ 1A + 2MIIA+MI% + IC% + 2MI.IC = MI2 = IB2—2MI.IB
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AL

=MI? + (1A +1C? - |BZ)+2W(ﬁ+E—@):o hay
& MP? +(14+12-50) =0 < MP? = 24 = MP = 2/6..

Ciu 6: Hai chiéc may bay khong ngudi 1ai cing bay 18n tai mot dia diém. Sau mot thoi gian bay, chiée
may bay thtr nhat cach diém xuit phat vé phia Bic 20(km) va vé phia Tay 10(km), ddng thoi
cach mat dat 0, 7(km) . Chiéc may bay thir hai cach diém xuét phat vé phia Dong 30(km) va vé
phia Nam 25(km), ddng thoi cach mat dat 1(km). Xac dinh khoang cach giita hai chiéc may

bay.

w. et ¥

e :
3 TAF ’
Rt e 3 2 TN o R

B
Wt 3 ,
&, P

Loi gidi
Chon hé truc toa d6 Oxyz, voi géc dat tai diém xuat phat cua hai chiéce may bay, mat phéng
(Oxy) trung voi mat dat, truc Ox hudng vé phia Bic, truc Oy hudng vé phia Tay, truc Oz

huéng thang ding 1én trdi, don vi do 1ay theo kilomét (xem hinh v&).

Chiéc may bay thtr nhat c6 toa do (20;10;0,7).

Chiéc may bay tht hai co toa do (—30; —25;1) .

Do d6 khoing cch giita hai chiéc may bay 1a: (20+30)° +(10+25)° +(0,71)° ~ 61(km)

CAu7: Hai chiéc khinh khi cau cung bay lén tai mot dia diém. Sau mot thoi gian bay, chiéc khinh khi
cau thtr nhét cach diém xuat phat vé phia Dong 100(km) va vé phia Nam 80(km), dong thoi
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cach mit dat 1(km). Chiéc khinh khi cau thir hai cach diém xuét phat vé phia Bac 70(km) va vé

phia Tay 60(km), dong thoi cach mat dat 0, 8(km).

Xac dinh khoang cach giita chiéc khinh khi cau ther nhit va chiéc khinh khi cau thi hai.

Loi giai
Chon h¢ tryc toa do Oxyz , véi géc dat tai diém xuét phat cta hai chiéc khinh khi céu, mat phéng
(Oxy) trung véi mat dat, truc Ox huéng vé phia Bac, truc Oy hudng vé phia Tay, truc Oz

huéng thing ding 1én trdi, don vi do 14y theo kilomét (xem hinh v&).

[
‘\
=

Chiéc khinh khi cau thir nhat c6 toa d§ (~100;-80;1).
Chiéc khinh khi cu thir hai c6 toa do (70;60;0,8).

Khoang cach cua chiéc khinh khi cau thir nhat véi vi tri tai diém xuat phat cia no 1a:

\/(_100)2 +(-80)" +12 ~128(km)

Khoang cach gitra chiéc khinh khi cau thtr nhat va chiéc khinh khi cau thi hai 1a:

J(~100-70)° +(~80-60)° +(1-0,8)" ~ 220(km)

Ciu 8: Ba chiéc may bay khong nguoi lai cing bay 1én tai mot dia diém. Sau mot thoi gian bay, chiée
may bay thtt nhat cach diém xuat phat vé phia Pong 60(km) va vé phia Nam 40(km), dong thoi

cach mat dat 2(km). Chiéc méy bay thir hai cach diém xuat phat vé phia Bac 80(km) va vé phia
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Tay 50(km), dong thoi cach mat dat 4(km). Chiéc may bay thir ba ndm chinh giita cta chiéc

may bay thir nhat va thtr hai, dong thoi ba chiéc may bay nay thiang hang.

Xac dinh khoang cach cia chiéc may bay thir ba voi vi tri tai diém xuét phat cua no.

Loi giai
Chon hé tryc toa 40 Oxyz, vé6i gdc dit tai diém xuét phét cia hai chiéc may bay, mit phiang
(Oxy) trung véi mat dat, truc Ox huéng vé phia Bac, truc Oy hudng vé phia Tay, truc Oz

huéng thing ding 1én trdi, don vi do 14y theo kilomét (xem hinh v&).

Chiéc may bay thur nhét ¢6 toa do (—60; -40; 2) )
Chiéc may bay thir hai c6 toa do (80;50;4).

Do chiéc may bay tht ba nam chinh giita cta chiéc may bay tht nhat va thir hai, dong thoi ba
chiéc may bay nay thang hang nén & vi tri trung diém, suy ra chiéc may bay th& ba c6 toa do
(—60+80_—40+50_ 2+4

, = j:(10;5;3).

2 2

Khoang cach gitta chiéc may bay thi nhat va chiéc méy bay thtr hai:

(6080’ +(~40—50Y’ +(2—4)° ~166,4(km)

Khodng céch cta chiéc may bay thur ba véi vi tri tai diém xuat phat ctia no la:

V10? +5° + 3% ~11,6(km)
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