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& Ly thuyét

1. Khdi niém vecta trong khéng gian; hai vectd cung phuong, cung huéng, béng
nhau; vectd-khdng.

L

+._BDinh nghia:

L

=)

—"» Vecto trong khong gian 1a mot doan thang c6 hudng.
» D dai ciia vecto 1a khoang céch gitra diém déu va diém cudi ctia vecto. Ki hiéu: [d].
» Gid clia vecto la duong thang di qua diém dau va
diém cudi cua vecto do.

» Hai vecto cting phuong néu gia cia ching song song
hoac truing nhau.

» Hai vecto bang nhau néu chiing cé cling do dai va
cling huéng. N&u hai vecto ,b bing nhau thi ta viét 1a

a=b.

» Hai vecto déi nhau néu ching c6 cung d6 dai va
nguoc huong. Vecto doi cia 4 duwoc ki hiéu 1a —a .

e

» Vecto - khéng c6 diém dau va diém cudi trung nhau, ki hiéu la 0.

Quy wdce vecto-khong cé d6 dai bang 0 va cling phuong, ciing huéng véi moi vecto.

L |

» Kihiéu AB chi vecto ¢ diém dau A, diém cudi B.

» Néu khong can chi ré diém dau va diém cudi thi vecto con dwoc ki hiéu la

— - - —
T .
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2. Téng va hiéu cla hai vects

t:

Dlnh nghia téng hai vecto:
— Trong khong gian, cho hai vecto 4, b. Ldy mot diém A tuy y.

» V& AB=3,BC =b Vecto AC la tong ciia hai vecto d,b . /
s Ky hiéula i+b.

<o

=

* Phép ldy tdng cua hai vecto con dugc goi la phép cong vecto. a+b

= Nhin xét: Phép cong vecto trong khong gian cling c6 cace tinh chat nhw phép cong
vecto trong mat phang.
» Tinh chat giao hoan: i +b =b + .
» Tinh chét két hop: (a +b) = +(b+E) :

» Vi moi vecto a4, ta ludn co: a+0=0+4.

r@\W

» Tir tinh chdt két hop, ta xac dinh duoc tdng ba vecto 7;b;7 1a d+ b+¢ = (n +I:»)

Binh nghia hiéu hai vecta:

nlLfﬁ

—_— Trong khéng gian, cho hai vecto b . =
* Hiéu cua hai vecto ;b 1a vecto E+(—5) .

» Kihiéulad-b.

Phép lay hiéu cuia hai vecto con duoc goi la phép triv vecto.

- Cdc quy téc

" v Quy tiic ba diém va quy tdc hinh binh hinh:

e Y B
» Vodiba diém A,B,C bat ki, ta ¢c© AB+BC = AC
(Quy tac ba di€ém phép cong). - ¢
» N&u ABCD Ia hinh binh hanh thi AB+AD = AC
D

(Quy tdc hinh binh hanh).
v Quy tic hinh hop:
» Néu ABCD.A'BC'D' la hinh hop thi

Wk
AB+AD+AA' = AC'. l
v Quy tic higu:

A
A
» Véibadiém A,B,C bétki, tacé AB—AC =CB. /\
B C
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3. Tich c0a mot sé véi mot vectd

s binh nghia:
== Trong khéng gian, cho s8 k=0 va vecto 4 #0.
* Tichctiasé k véi vecto 4 1a moét vecto.
* Ky hiéula ka.
* Phép lay tich cia m6t s6 v6i mot vecto duwoc goi la phép nhan mot so'véi mot vecto.
» Cung huéng véi @ néu k>0,
» Nguoc hudng voi @ néu k<0

» C6 dd dai bang |k|.[a|.

4. Tich vé hudng cua hai vectd

h!

__Géc gitra hai vecto trong khéng gian
""‘-/Trong khong gian, cho i va @ la hai vecto khac 0.

* Lay motdiém A batki, goi B va C la hai diém sao cho Ezﬁ,ﬁ =7.

—

Ta goi BAC la goc gitra hai vecto 1 va o.
*  Kihiéula (u,7).

TlCh vé huéng hai vecto

lquQ

e Trong khong gian, cho i va v la hai vecto khac 0.

* Tich vd hudng cta hai vecto i va ¢ la mot s6
* Kihiéula i 9.

Puoc xac dinh bai cong thirc: ii -3 = [ii]|3]-cos (i, 7)

e

» Trong truong hop 1i=0 hodc =0, taquy uéc 1i-7=0.

¥ [=+]2 a9 =7 Sy s
»  UU=U =U 20, =0=u=0

‘D

=1l

» Vi hai vecto 1,7 khac 0, ta co cos[ﬂ,fi)=

v

|

» Voihaivecto 1,7 khac 0, tacou L o< u-v=0.

» TOAN TU TAM - 0901.837.432
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edCdc dang bai tap
d

R~ Dang 1. SU dung cdc dinh nghia

— *i Phuong phdp ) ~

» Vecto trong khong gian 1a mot doan thang c6 huong.

» D6 dai ciia vecto 1a khoang cach gitra diém dau va diém cudi ctia vecto. Ki hiéu: [d|.
» Gid cta vecto la duong thang di qua diém dau va diém cudi cta
vecto do.

» Hai vecto cting phuong néu gia ctia chung song song hodc trung

/

a
nhau.

/

/

/E//

/
—-a

. > 7] ’ 5 A S 5
» Hai vecto bang nhau néu chiing c6 cung do dai va cung huéng. Néu

hai vecto E,B b.%mg nhau thi ta viét 1a 7 =b .

» Hai vecto d6i nhau néu ching cé cling dé dai va nguwoc hudng.
Vecto ddi cua @ duoc ki hiéu la —a .

» Vecto - khong ¢6 diém dau va diém cudi trung nhau, ki hiéula 0.

Quy wéc vecto-khong cé d6 dai bang 0 va cing phuong, cing huéng véi moi vecto.

w,

4 vidya.
Cho hinh hép ABCD.A'B'C'D'. B C
Trong cac vecto khac 5 c6 diém dau va diém cudi la A /
cac dinh caa hinh hop. Hay chi ra nhiing vecto: :

(1) Cung phuong véi vecto AB;
(2) Bing vecto AB; P g

(3) Nguoc hudng véi vecto AA'.

A I8
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Vidy1.2.
Cho hinh chép déu S.ABCD ¢6 canh day a va duong 5
cao h.Goi M,N,P,Q lan luot 1a trung di€m cua céc
canh bén SA,SB,SC,SD va O,H Tan luot la tim cua cac
hinh vuéng ABCD, MNPQ.

—_— ——p ———

Tinh d6 dai cac vecto MN, MP,MS theo a va h.

--------------------------------------------------------------------------------------------------------------------------------------------------------
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R~ Dang 2. TGng va hiéu cua hai vecto

— i Phuong phip )

# Cac quy tic:

v Quy tic ba diém va quy tdc hinh binh hanh:

» Voéibadiém A,B,C batkj, ta cé AB+BC = AC (Quy thc /\
A C

ba diém phép codng).

» N&u ABCD la hinh binh hanh thi AB+AD=AC (Quy \/

tac hinh binh hanh).
v Quy tic hinh hﬁp. - 4
» Néu  ABCD.A'BC'D' la hinh hép thi| ° ‘

AB+AD+AA'= AC'. (,
- ;,,
v Quy tic higu: A
» Voibadiém A,B,C batkj, ta co AB-AC=CB. /\
B G

4 vidy 21

Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 canh bang 2. Tim d6 dai ctia cac vecto sau:
(1) d=BA+BC+BB'; 2) b=BC-BA+C'A

= Loi gidi

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
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P
4 Vidy 23.
Cho hinh hép ABCD.EFGH . Chting minh ring AB+ AD+AE+GH +GB =0. I

‘)ELL\. idi
........................................................................................................................................................
........................................................................................................................................................

Mot chat diém chiu tac dong boi 3 luc F,, F,, F, c6 chung diém dat A
va ¢6 gia vudng géc nhau timng doéi mot. Biét cwong d6 cua cac luc

— — —

F,F,F, Tanluotla 10N, 8N va 5N . Xac dinh hop luc cta 3 lvc va )

tinh cuong d6 ctia hop luc (lam tron két qua dén hang don vi).

» Loi gidi

» TOAN TU TAM - 0901.837.432
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R~ Dang 3. Tich c0a mét s6 véi mét vecta

— . Phuong phap ) \

=

Trong khong gian, cho sd k# 0 va vecto 4 # 0.

= Tich ctias k véi vecto @ 1a mot vecto. Ky hiéu la ki . C6 6 dai bang k]|l
» Cling huong voi @ néu k>0, » Ngugc hudng voi @ néu k<0
& Véihai vecto 7 va b bat ki, véi moi s6 h va k, taludn co
(1) k(a+5) =k + kb 2) (h+k)d = hii + ka (3) h(ki)=(hk)a
4)1-d=a (5) (-1)-d=-a
(6) Hai vecto @ va b (H # 6) cung phuong khi va chi khi ¢6 s6 k sao cho i = kb .
(7) Ba diém phén biét A,B,C thing hang khi va chi khi c6s8 k=0 d& AB=kAC ..
+x Hé qua:
(1) I 1a trung diém caa doan thing AB & IA+IB=0 < 20l = 0A+OB, véi moi diém O.
(2) G 1a trong tam AABC < GA+GB+GC =0 <30G=0A4 +5é+(7(f, voi moi diém O.

Vi du 3.1.
Cho tt dién ABCD . Goi G la trong tam cua tam giac BCD va O la trung diém doan
thang AG . Chiing minh rang:

—_— — — @ —

(1) 30A+0B+0C+0D=0;
(2) 3MA + MB + MC + MD = 6MO (M la diém bét ki trong khéng gian).

= Loi gidi

--------------------------------------------------------------------------------------------------------------------------------------------------------

........................................................................................................................................................
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[ vidy32.
Cho hinh hop ABCD.A'B'C'D'. Gia st diéfm M thudc AC, diém N thudéc DC' va
AM =xAC, DN =yDC'

(1) Biéu dién cac vecto B—D', MN theo BA = a, BC = b, BB =¢ 2

(2) Tim x va i sao cho MN//BD', khi d6 tinh ti s& %

= Loi gidi

........................................................................................................................................................

--------------------------------------------------------------------------------------------------------------------------------------------------------
........................................................................................................................................................
--------------------------------------------------------------------------------------------------------------------------------------------------------
........................................................................................................................................................
........................................................................................................................................................
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R~ Dang 4. Tich vé hudng va géc cua hai vectd

\

MY 7
r—ﬁPhwcmgpkap /

% Goc giira hai vecto:

(_’/“‘,/‘
4
A}

~

7

Goi B va C lahai diém sao cho AB=ii,AC=3.

—

Ta goi BAC la goc gitra hai vecto i va ¢ . Ki hiéu la (ii,7). P
& Tich v hwong hai vecto:
Trong khong gian, cho  va o la hai vecto khac 0.
* Tich vo huéng ctia hai vecto i va ¥ la mot s6. Ki hiéula i-9.

Puoc xac dinh boéi cong thire: 1 -0 = ‘EE H fl‘-cos(i}, ﬁ]

Trong khong gian, cho i va o la hai vecto khac 0. )
nt - sl af b .4 1
= Lay mot diém A bat ki, i .

Vidy 4.1.
Cho hinh lap phuong ABCD.A'B'C'D’. Xac dinh cac goc:

@) (4B, 4D) 2 (48, 4C)
(3) (Zs’,ﬁ) @) (ﬁﬁ')

--------------------------------------------------------------------------------------------------------------------------------------------------------

........................................................................................................................................................

--------------------------------------------------------------------------------------------------------------------------------------------------------

........................................................................................................................................................
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[ vidy a2
Cho tir dién déu ABCD ¢6 H la trung diém cua AB. Hay tinh goc gifra cac cdp vecto
(1) AB va BC (2) CH va AC

.......................................................................................................................................................

........................................................................................................................................................

Vidy 4.3.
Cho tir dién ABCD c6 AC va BD cung vudng goc voi AB. Goi 1,] lan luot la trung
diém ctia hai canh AB, CD. Chéing minh réng I | AB.

> Loi gidi

» TOAN TU TAM - 0901.837.432
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Luyén tap

A. Ciu héi - Tra 10i trac nghiém

» Cau 1.

» Cau 2.

» Cau 3.

» Cau 4.

» CAau 6.

» Cau7.

» TOAN TU TAM - 0901.837.432

Cho hinh hop chit nhat ABCD.A'B'C'D'.

Vecto nao sau day cuing phuong voéi BC?

A. DC B. DA C. BB' D.CC
Trong céc vecto sau, vecto nao sau day co diém dau la A, diém cudila B?
A. AA B. BA C. AB D. BB

Trong khong gian cho 3 diém phan biét A, B, C. Vecto nao trong cac vec to sau day la
vecto - khong?
A. BB B. BA C. BA D. CA

Cho hinh hop chit nhat ABCD.A'BC'D'.

A

Vecto BA bang véi vecto nao sau day?
A. A'B B. CD C. BC D. AB

. Cho hinh chép S.ABC. Tim vecto tdng ctia hai vecto SA va AB ?
S

1 I
B
A. BS B. BA C. SB D. sC
Cho hinh hop ABCD.A'B'C'D'. Tim vecto tong ctia hai vecto ADva AB.
A. DB B. BD T D. CA

Cho hinh hép ABCD.A'B'C'D’. Ménh dé nao sau day diing?
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A. AB+AD+AA = AC'. B. AB+AC+AA = AD .
C. AB+ AD+AC = AC' . D. AB+ AD+AC = AC .
» Cau 8. Cho hinh chop S.ABC. Ménh dé nao sau day ditng?
A.SA-AB=SB.  B.SA-SB=AB. C.SA-SB=BA. D.S5A-5B=5C.

» Cau 9. Cho hinh hép ABCD.A'B'C'D’. Ménh dé nao sau day diing?
A D

B”‘ o
A. AB+AD'=AC. B.AB+A'D' =BD. C. AB+AD =AC. D. AB+A'D =CA.
» Cau 10.Cho hinh chép S.ABCD 6 day la hinh binh hanh tim O. Tinh tng SA+SB+SC+SD.

A. 250 B. 450 C. 350 D. 0

» Cau 11.Cho tit dién ABCD. Goi M, N [an lugt la trung diém cia AD va BC. Téng AB+DC
bang
A. 0 B. 2AD C. 2NM D. 2MN

» Cau 12.Cho hinh hép ABCD.A'B'C'D'. Tinh téng AB+AD+ A'C'.
A

Ih)

A. 2AA’ B. 0 i ar. D. 2CA’
» Cau 13.Cho khéi 1ap phuong ABCD.A'BC'D'. Khi dé, géc giiia vecto AB va vecto AD la:
A. 90° B. 60° C. 45° D. 30°

» Céu 14.Cho lang tru dimg ABC.A'B'C'. Day la tam giac ABC vuong tai B. Khi do goc gitia vecto
BA vavecto B'C' bang bao nhiéu?

A. 45° B. 120° C. 90° D 3v°

» Cau 15.Cho hinh hop chit nhat ABCD.A'B'C'D’. Khi d6, vecto bing vecto AB 1a vecto nao duéi
day?
A.DC B. BA C.CD D. BA'

» Cau 16.Cho hinh lang tru tam gidc ABCA'B'C’. Dt AA'=4,AB=b,AC=¢,BC=d. Trong céc
biéu thirc vécto sau day, biéu thirc nao ding?

» TOAN TU TAM - 0901.837.432



Chudng 02
VECTO & HE TOA DO

| =Y

A d+b+E=d B.i=b+¢ C.i+b+f+d=0 D.b-F+d=0

» Cau 17.Cho hinh hép ABCD.A'BC'D’. Tim gié tri ctia k thich hop dién vao déng thiic vecto:
BD-D'D-BD =kBB
A. k=4 B k=1 C k=0 D. k=2

» Cau 18.Cho tt dién ABCD, goi I, | Tan luot la trung diém cua AB va CD; Déng thitc nao sai?

& = (AC+BD) B. [j=— (AD+BC)

—.—.—.)

C Ij== (DC+AD+BD

—.—.—.)

D. [j=— (DC+AD+BD
» Cau 19.Cho hinh hép ABCD.EFGH . Goi O la trung diém CH . Khang dinh ndo sau day la khang

dinh dung?
A.%z%ﬁ+§f+%§5 B.%:a+%ﬁ+%§f.

] — 1

C. BO=—BA+=BCx+
2 2

l —_— _ — —

zﬁ D. BO=BA+BC+BF.
» Cau 20.Cho hinh 1ap phuong ABCD.A'B'C'D' . Khang dinh nao sau day la sai?

A B
i c
I_l __________________ 5]
D - C
A. (4B, AD)=90°. B. (AB; AC)=45°.
c. (AC;55) o0 D, (WA:CH) 45
» Cau 21.Cho t& dién déu ABCD c6 canh bang . Tinh goc (E,E) ;
A. (E,Ej) ~60°. B. (E,@):w.
c. (ﬁ,ﬁi)ﬁw. D. (Ez’,a)') ~180°.

» Cau 22.Theo dinh luat II Newton: Gia tdc cua mot vat ¢ cung hudng voi luc tac dung 1én vat.
D% 16n cua gia toc ti 1é thudn voi do 16n cia luc va ti 1€ nghich véi khéi luong caa vat:
F=ma, trong d6 a 1a vecto gia toc (m/sl) , T 1a vecto luc (N) tdc dung lén vat, m(kg)
la khéi luwong cua vat. Mudn truyén cho qua béng c6 khéi luong 0,5kg mét gia toc
20 m/s’ thi cdn mdt luc da c6 dé 16n 1a bao nhiéu?

» TOAN TU TAM - 0901.837.432
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W)
L

A. IOO(N]. B. 20(N). C 25(N). D. 10(N).
» Cau 23.Cho hinh hop ding ABCD.A'B'C'D', trong d6 mat day la hinh binh hanh véi DAB =120°
. Biét d6 dai cac canh AB=25cm, AD =12cm va AA'=12cm. Tinh Iﬁ +AD+ AA'|.
.r"j B.‘

D, ' C

. enE—. | B

D C
A. 12(cm). B. @(cm). ot \/(E(cm) D. 25(cm).

» Cau 24. Mot em nho can nang m :25(kg) truot trén cau trwot dai 3,S(m) (nhu trong hinh duoi
déy). Biét rang, cau truot co géc? nghiéng so véi phurong nam ngang la 30°. Trong cac
khang dinh sau, co bao nhiéu khang dinh dang?

» Vdi gia toc roi tw do g coddlonla g= 9,8(m/52) thi d6 16n ctia trong luc P =mg tic
dung 1én em nhé c6 d6 16n 1a 245(N).

» Goc gitra d6 dich chuyén d sovéi trong luc P 1a 30°.

» Cong A(] ) sinh boi mot luc F c6 d6 dich chuyén d duoc tinh boi cong thic
A= ‘? ‘.‘3|.cos (? i ) thi céng sinh boi trong lue P khi em nho trugt hét chiéu dai cu truot
1a 428,75(])-

A 2.
B. Cau hoi— Tra loi Dung/sai
» Cau 25.Cho hinh hép chir nhdat ABCD.A'BC'D' ¢6 AB=2,AD=3,A'A=4.
Ménh dé Plng | Sai

(@) | Vecto BA’ bing vecto CD'.
(b) ‘BA’I =|A'D' :IDBI

S cac vecto khéc 0 c6 diém diu va diém cudi 1 cac dinh ctia hinh
hop la A2,
(d) | P& dai cua vecto BD' bé’mg 3\5.

(c)
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| =Y

» Cau 26.Cho hinh hop ABCD.A'B'C'D..

D, I

D
Ménh dé

BI

B

Duang

Sai

—_— — — —

(@) | AB+A'D'+BB=AC

(b) | AB+AA'=BA

(c) | AB-AD=DB

— —— —3 —

(d) | AB+BD-AC=DC

» Céau 27.Cho hinh lang tru ABC.A'B'C'. Goi M la trung diém cua BB’ va G la trong tam tam giac

ABC.
A o
B
Ménh dé Pung | Sai
(a) ﬁ = n ﬁ:
(b) AM = AB +_fl§ B'B
— = et
(c)| AM=—AB+—AB
2 2
(d) | MA+MB+MC =3MG
» Cau 28.Cho hinh hop ABCD.ABCD' . Khi d6
A
B/
I RO
Ménh dé Puang | Sai

(@) | Hai vecto AB va C'D’ bang nhau

(b) | Hai vecto A’'D va CB' d6i nhau
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(c) | Hai vecto A'B’ va AC cling phuong véi nhau I ‘
(d) | C6 3 vecto khéc vecto 0 bing vecto BC I ‘
» Cau 29.Cho hinh chép i gidgc déu S.ABCD cé O la tam ctia ddy ABCD), canh ddy bang a,canh
bén bang 2a (tham khao hinh bén).

oo —=
Ménh dé Pang | Sai
(@) | Géc giita hai vecto AD va CB 1a 0°.

(b) | Géc giiva hai vecto BD va BO 1a 180°.

(¢) | Cosin ctia géc gitta hai vecto BA va CS bing %

(d) | Géc giita hai vecto AO va SD bing 60°.
» Cau 30.Cho t& dién déu S.ABC c6 tat ca cac canh béng a, M la trung diém ctia canh BC.
o

3 A
M
)
Ménh dé Plng | Sai

—_— e —

(@) | SASB=SBSC =SASC
(b) m=—s_'A+%s_B’+%s_c'

(0) | Géc gitra SA va BC bang 90°
(@ | AMSC=0

» Cau 31.Cho hinh hép cht nhat ABCD.A'B'C'D' c6 ABCD la hinh vudng canh a va AA'=$.

Goi O la giao diém cia AC va BD.
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B’

D; H
j};:: SRR L |B
e e
7 [
D C
Ménh dé Piang | Sai

(a)

(ac.ca’)=(ac.ca)

(b) | Goi ii= AB+AD, 5=B'C'. Ta c6 (i;3) = 60°.
() | Goi =BA+BC, J=A'C'.Tacd (%;7)=90°.
(d (cﬁ,@)zgm

» Cau 32.Cho hinh 1ap phuong ABCD.A'B'C'D' ¢6 canhbing a.Goi 0,0’ lan lugt 1a tim ctia hinh
vuong ABCD va A'B'C'D'.
A 3

- 0
D, : C
jli ________________ B
el Foi
D C
Ménh deé Pung | Sai

(a) | AB.DC = %
(b) | AB.BD = —%
(c) | |D'A’ +OC EB] =a\3
(d) @Hﬁﬁ&#@ =4q

C. Ciu héi - Trd 1oi ngan
» Cau 33.Cho hinh hop ABCD.A'B'C'D', tir cac dinh cta hinh hop da cho, ¢ bao nhiéu vecto doi

(khac vecto khéng) ctia vecto AB?

» Dién dap sé:
» Cau 34.Cho tt dién ABCD, goi M,N lan luot la trung diém cuaa AB va CD. Biét r:fmg

MN =aAB+bAC +cAD. Gia tri ctia biéu thirc a+b+c bing:

= Dién dap s6:
» Cau 35.Cho hinh 1dp phuong ABCD.A'B'C'D’. Gia tri tan cua goc gitra hai vecto AD’ va A'C’
bang (lam tron téi hang phan nghin).
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x Dién dap s6:

» Céu 36.Trong khong gian vé6i hé toa d6 Oxyz, cho @ va b tao véi nhau mdt gée 120°, dong thoi

d|=2 va |b|=5.Dat ii=ki—b va §=i+2b. D& ii L thi gid tri ctia k la

= Dién dap so:

» Cau 37.Cho ba vecto @,b,¢ khong dong phing. Xét X=2d-b-¢, Y= G+2b+C, Z=d+4b+mc .

Gia tri ciia m dé cac vecto X;ij;Z dong phang bang?
¥ § phang bang

s Dién dip s6:
» Cau 38.Cho hinh hop chix nhat ABCD.A'B'C'D' nhu hinh vé. Bat mot vat tai dinh A, khi d6 tac

—_— — —

dong vao vat béi nhitng luc F,F,,F, ¢6 gia [an luot nam trén céc canh AB,AD, AA’ va

—

‘1_-"]" =2N, E =3N,|F,|=4N. Hay xac dinh d¢ lon cua hop luc F tac dong lén vat (lam tron
dén hang phan nghin).

= Dién dép so:
» Cau 39.Cho t¢ dién ABCD. Dit AB=4, AC=b, AD=¢ goi G la trong tam cua tam giac BCD.
Tim gia tri thich hop ctia k thoa ding thirc vecto AG =k.(¢+b+i). (lam tron toi hang

phén nghin).

= Dién dap s6:
» Cau 40.Cho tt dién ABCD. Goi G la trong tam tam giac ABC . Tim gia tri thich hop cua k thoa
dang thtic vecto: DA+DB+DC =k.DG?

= Dién dap s6:
» Cau 41.Cho hinh chép S.ABC c6 SA=5SB=5C va ASB=BSC =CSA . Hay xac dinh goc gitra cap

vecto 5'_C' va Eé?

= Dién dép so:
» Cau 42.Cho hinh chép S.ABCD c6 day la hinh vuéng ABCD canh bing a va céc canh bén déu
bing a. Goi M va N [lan luot la trung diém ctia AD va SD. S8 do cua goc (MN,SC)

bang bao nhiéu?

= Dién dép s6:
» Cau 43.Cho hinh chép S.ABC ¢6 SA=SB va CA=CB. Tinh 6 do cta goc gitra hai duong thang
chéo nhau SC va AB.

= Dién dap s6:

» Cau 44. Mot chiéc 6 t6 duoc dit trén mat day duwdi cia mot khung sit co dang hinh hop chir nhat
véi day trén 1a hinh chit nhat ABCD, mit phang (ABCD) song song v6i mat phang nam
ngang. Khung sit dé dugc bude vao méc E ctia chiée can ciu sao cho cac doan day cap
EA,EB,EC,ED c6 d% dai bang nhau va ciing tao véi mit phang (ABCD) mét géc bang

60°. Chiéc can cdu kéo khung sdt 1én theo phuong thing ding.
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W

—_— — — —

Tinh trong luong cta chiéc xe 6 t& (lam tron dén hang don vi), biét ring cac luc cing
FEE

2ET3F

F, déu c6 cudng d6 1a 4700N va trong luong cta khung sit 1a 3000N .
» Dién dap so:

» Cau 45.Cho t& dién ABCD c6 AB=AC=AD va BAC=BAD=60°,CAD=90°. Goi I va | lan

luot la trung diém cua AB va CD. Hay xac dinh goc gitra cdp vecto I] vaCD.
» Dién dap so:
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Chuong 02
TQA DQ CUA VECTO TRONG KHONG GIAN

o7,
Ly thuyét

1. Hé toa do trong khdng gian.

-="_Dinh nghia:

L= Trong khong gian, cho ba truc Ox,Oy,Oz d6i mot vudng goc. Z

» Goi il F,E [an lwot la ba vecto don vi trén cac truc Ox,Oy, Oz .
» Hé ba truc nhu vay duoc goi la hé truc toa dd Descartes vuong

goc Oxyz trong khong gian hay goi don gian hé toa do Oxyz .

2. Toa do cva diém va vecto.

" _Toa dd diém

B Trong khong gian Oxyz, cho diém M. A
oy e (UL, R ket 0 x e N~

» Néu OM =xi +yj +zk thi ta goi bd ba s6 (x; y;z) la toa do cua G M

diém M déi voi hé truc toa do Oxyz. 5 ;
k i

» Viet M =(x;y;z) hoac M(x;y;z); Gyt

( J ) E ( J ) ---(-) [’ ._'_’I : Uy
Trong d6 x la hoanh &6, y latung d6, z lacao ddctadiem M. 7,/ >~ ' .7~

——m————

I [}

=~ Toa dd vecto

--'-i-';"Trong khong gian Oxyz, cho vecto 4 .

~X!

I

» Néu @ =a,i +a,j+ak thita goibdbasd (a;a,;a,) lato dd ca vecto d ddi véi hé toa
do Oxyz
» Viét a :(al;az;a}) hoac H(a];al;az); .

Trong do g, la hoanh d§, a, la tung do, a, la cao do cua vecto 4 .
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edCL'IC dang bai tap
d

B> Dang 1. Toa dé diém

\

r—é Phuong phdp 7

» N&u i =ai+a,j+ak thid=(a;a,;a,).
» Néu OM = mlf+rn3:i'+m£ thi OM = (ml;nzz;m_,): M(ml;mz;mj).
» Néu M—O=m|?+m:;’+m3i{' thi FO=(m|;m!;m_1):>M(-m];—mz;—mj).
Mer—)M(x;O;O)
(1) M thudce cac truc toa do: ........coveneveevuerencrsire. MeOy — M(0;y;0)
M €0z — M(0;0;z)
M e(Oxy) —> M(x;y;0)
(2) M thudc cac mat phéng toa dO: vvveverecirreenes M E(Oxz)—> M(x;O;z)
Me(Oyz)ﬁM(O;y;z)

4 vidya,
Xac dinh toa d6 diém M trong cac treong hop sau
(1) MO =27 -3k (2) OM =20A+7 véi A(2;-3;1)

. Loi gidi

Vidu1.2.
Trong khong gian Oxyz, cho hai diém M (-4;3;-1) va N(2;-1;-3). Tim toa d6 cta

cac vecto ﬁ/icﬁf

= Loi gidi
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Vi dy 1.3,
Cho diém M (-2;5;3). Tim hinh chiéu vuéng goc ctia diém M trén céc truc toa do. I

= Loi gidi

........................................................................................................................................................

Vi dy 1.4.

Trong khong gian Oxyz, cho diém A(1;2;-3) va vecto ii =(3;-4;2). Hay biéu dién
theo cac vecto 1,] va k mdi vecto sau:
(1) 0A (2)
= Loi giai

Vidy 1.4.

Trong khong gian Oxyz, cho toa dd A(4;5;3) va vi tri cac ;3 |
;] b -~ ~ 4 = ~ ‘l
diém L;K;H; A ; A,; A, nhu hinh vé bén. Xac dinh toa dé A, A(4;5:3
— ' ]
cua cac vecto A A, A,A _oL” ] L/
7).
4 |
E
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> Dang 2. Toa dé vecto

— i Phuong phip )
Xét hai vécto a =(a1;az;a3) va E;=(b];h:;bj) ta co:
a4 =b,
(1) Hai vécto bang Nhau: .......oooerveveveeeooesrereeeeveresonns i=be>ia,=b,.
a,=b,

(D) ABCD Bihinh Db ARR e st B S DC.-

4 vidy 21,
Trong khong gian Oxyz, cho @=3i +2] -k

(1) Xac dinh toa d6 vecto 7.
(2) Tim x;y;z 4 b=(x+2y—z-Lx—y+3z+1;3x—y—2-6) bang d.
= Loi giai

“fvidu22
Trong khong gian toa d6 Oxyz cho ba diém M(l;l;l),N(2;3;4},P(7;?;5]. Tim toa do
diém Q dé t&r gidc MNPQ la hinh binh hanh .

s Loi gidi

--------------------------------------------------------------------------------------------------------------------------------------------------------

........................................................................................................................................................
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Vi dy 2.3.
Trong khong gian Oxyz, cho hinh hop ABCD.A'B'C'D' 6 A(1;3;-2),B(3;-2;4),

D(5;2;4),D'(4;1;2) . Tim toa d6 dinh C'.

= Loi giai

........................................................................................................................................................
--------------------------------------------------------------------------------------------------------------------------------------------------------
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R~ Dang 3. Bai todn thyc té
&

Vidu 3.1

Mot chiéc xe dang kéo cang s¢i day cap AB trong cong
truong xdy dung, trén do da thiét 1ap hé toa d6 Oxyznhu
hinh bén dwéi voi do dai don vi trén cac truc toa do bﬁng

Im . Tim toa d6 cua vecto AB.

= Loi giai
Vidu 3.2.
Mot may bay dang cat canh tir phi trrong. Vi hé toa (—",
do Oxyz duoc thiét 1ap nhu hinh bén dudi, cho biét

M la vi tri cia may bay, OM =14, @:32",
MOC = 65°. Tim toa dé diém M.
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[ 3
Luyén tap

A.Céu hoéi—Tra 1oi trdc nghiém

» Cau 1. Trong khong gian Oxyz gia st OM =2i+ 3}:—;, khi d6 toa do diém M la

A. (-2;3;1). B. (2;-3;-1). C. (2;3;-1). D (2:3).
» Cau 2. Trong khong gian Oxyz, cho AO=i- 2}+3?c’. Toa d6 cua diém A la

A. (-1;2;-3). B. (2;-3;-1). C. (-3;2;-1). D. (2;-1;-3).
» Cau 3. Trong khong gian Oxyz, diém nao sau day thudc truc Oy?

A. M(0;5;0) B. N(4;0;0) C. P(0;0;6) D. Q(4;5;0)

» Cau 4. Trong khong gian Oxyz, diém nao sau day nam trén mat p‘néng toa do (Oyz)?
A. N(0;4;-1) B. P(-2;0;3) C. M(3;4;0). D. Q(2;0;0)

» Cau 5. Trong khong gian Oxyz voi ;,},!; [an luot 1a cac vecto don vi trén cac truc Ox, Oy, Oz.
Tinh toa d6 ctia vecto i+ k.

- =

A i+j-k=(-1-11) B. i+ j—k=(1;1;-1)
k=(1;-1;1)
» Cau 6. Trong khong gian Oxyz, cho A(2;-1;0) va B(1;1;-3). Vecto AB <6 toa dé la
A. (-1;2;-3) B. (1,-2;3) C. (-1;-2;3). D. (1,-2;3)

— =

C. i+j-k=(-LL1) D.i+j-

» Cau 7. Trong khong gian v&i hé toa d0 Oxyz, cho diém A thoa OA :2?—3}+ 4k va B(2;1;4).
Toa do ctia vécto BA I
A, (0;—4;0). B. (4-;—2;8). C. (—l;—l;Z). D. (—2;—2;4).

» Cau 8. Trong khéng gian véi hé toa d6 Oxyz, cho hinh lap phuong ABCD.A'B'C'D’ ¢6 d6 dai
canh bang 1 nhu hinh vé.

B! r {
- . _ L‘r
e ‘
£ (’
Toa do cua vécto AC 1a
A. (1;1;0). B. (0;1;1). €. (L0;1); B, (L1;1).
» Cau 9. Trong khong gian Oxyz, toa d6 hinh chiéu clua M(2;1;4) lén truc Ox la

A. (2;0;0). B. (0;1;0). C. (0;0;4). D. (0;1;4).

» Cau 10.Trong khong gian Oxyz, toa d6 hinh chiéu cua M(—2;1;4) Ién Oyz la
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A. (-2;0;0). B. (0;1;0). C. (0;0;4). D. (0;1;4).

» Cau 11.Trong khong gian Oxyz, choba diém A(1;2;-1), B(2;-1;3), C(-3;5; 1) Tim toa d6 diém
D sao cho tir giac ABCD 1a hinh binh hanh.
A. D(-2;8-3). B. D(-2;2;5). C. D(-4;8;-5). D. D(-4;8;-3).

» Cau 12.Trong khong gian Oxyz, cho hinh hop ABCD.A'BC'D’ c6 A(l;O; l), 8(2;1;2), D(l;—l; l),
C'(4;5;-5). Tinh toa d6 dinh A’ ctia hinh hép.
A. A'(3;4;-6). B. A'(4;6;-5). C A'(2;0;2), D. A'(3;5-6).

» Cau 13.Trong khong gian Oxyz, cho diém M thoa man MO =3k—2i + 4}" . Toa d6 diém M bang
A. (3;-2;4). B. (-2;4;3). C. (2,-4;-3). D. (3;2;4).

» Cau 14.Trong khdng gian Oxyz, cho diém M théa man OM =(2x—4)i—4j +(y—1)k. Khi diém
M €Oy thi gié tri x+ 2y bang?

A, 2. B. 4. € 1. D. 3.

» Cau 15.Trong khong gian Oxyz, cho diém A thoa AO =4E—2}: va 8(1;2;—1) . Toa d6 cua vécto
AB Ia
A. (1;0;3). B. (0;2;4). C. (0;—2;-4). D. (-1;0;-3).

» Cau 16.Trong khong gian Oxyz, cho a= (2;-2;1) va Ez[x—l)?+ (:c2 —3)}+y}. Khi a=b thi gia

tri x—y bang?

A. 0. B2, il D. -1.
» Cau 17.Trong khong gian Oxyz, cho b= 4}—_1" . Toa do b bang?
A. (-1;4,0). B. (1,4;0). C. (0;-1;4). D. (4,-1,0).

» Cau 18.Trong khong gian Oxyz, cho A(l; 0; 0), 8(0;2;0); M(x— 1; 2y—2;7)‘ Goi M’ la hinh chiéu
ctia M trén mat phang (Oxy). Khi i gidc OBM'A 1a hinh binh hanh thi gid tri x +y bang?
A. 4. B. 2. Gl D. -1.

» Cau 19.Trong khéng gian Oxyz, hinh chiéu vudng géc ctia diém A(1;2;3) trén mit phang (Oxz)

la
A. P(0;2;3). B. M(1;0;3). C. N(0;2;0). D. Q(1;2;0).

» Cau 20.Trong khong gian Oxyz, cho A(I;2;3). Diém ddi xtiing voi A qua truc Oz 6 toa do la
A. (1;2;-3). B. (-L-2;3). C. (0;0;3). D. (-1,2;3).

» Cau 21.Trong khong gian Oxyz, cho cac diém A(1;0;3); 3(2; 3;—4); C(—3;1;2). biém Dsao cho
t gidc ABCD la hinh binh hanh ¢6 toa d6 la
A. D(-4;-2;9). B. D(4;2;9). C. D(6;2;-3). D. D(-2;4;5).

Dung dit ligu sau dé'tra 16i cdc cdu hoi 22, 23, 24.
Can truc chan dé€ la kiéu cot quay duogc str dung dé phuc vu cong viéc xép dd hang héa
cht yéu ngoai cac cang bén, bai (hinh anh minh hoa). Ta chon hé truc Oxyz thoa truc
Ox trung véi truc chan d¢, truc Oy vuong goc voi truc Ox va truc Oz trung véi truc
¢in cdu (theo don vi mét, nhu hinh v&). Goi M 1a vi tri tai dinh can cdu, H 1 hinh chiéu
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V0

cua M lén (Oxy). Biét tay can KM ctia can truc dai 50m, truc can OK dai 50m,
(?E,ﬁ) = 60‘:‘;(_1:; ﬁ) =45°.

» Cau 22.Diém M ¢6 cao d6 z,, la bao nhiéu

JRRLCNEY

» Cau 23.Diém H co toa do6 la bao nhiéu

A. (25\/5;25«/5, 0). B. (25;25,0).

|

256 256 OJ b {5\/5_5\6 OJ
5 I L2 aval

» Cau 24.Vecto KM c¢6 toa do6 la bao nhiéu

A. (25\/5; 25\/5,25). B. (25;25,25).

“ (%

——25 ——25

2542 25¢2 J _{25( 256 J

B. Cdu hoi— Tra loi ding/sai
» Cau 25.Trong khéng gian véi hé toa d& Oxyz, cho diém M(2;4;6) va ON =2i+k.

B. 93,3, . L ‘&),

Ménh deé Puang | Sai
(a) | Toa do diém N(2;1;0)
(b) | Hinh chiéu vudng goc caa M trén truc Oz la diém M'(0;0;6)
(¢) | Hinh chiéu vuéng goc cua M trén mat (Oxy) la diém N(2;4;0)
(d) | Péi xting véi diém M qua mat (Oyz) la diém K(—2; 0;0)
» Cau 26.Trong khong gian Oxyz, cho hinh binh hanh OABC véi A(I;Q;S) ; B(5;O;—l), va C(a; b;c)
Ménh dé Puang | Sai
(a) | Toa do diém O(0;0;1).
(b) | Toa 6 vecto OA = (1;2;3)
() | OB=5.-k
(d) | Néu OABC hinh binh hanh, thi a+b+c=2
» Cau 27.Trong khong gian Oxyz, cho hinh hép ABCD.A'B'C'D’ ¢6 A(O; 0;0), B(S; 0;0), D(0;3;0)
. D'(0;3;3).
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Bl

T

Hay xac dinh tinh diing sai ctia cac ménh dé

Ménh dé Pung | Sai
@) | AB=3i+]
(b) | A'(0;0;3)
(¢) | M latrung diém DD'. Khi do, toa dd diém M(O; 3;—3)
(d) | Toa d6 diém C'(3; 3; 0)
» Cau 28.Trong khong gian Oxyz, cho diém M thoa man OM = 2?+}+§.
Meénh dé Ping | Sai

(a)

Toa do cua diéem M la: (2; l;l)

(b)

Hinh chiéu ctia diém M 1én truc Ox la: (2;1;0)

(c)

Hinh chiéu ctia diém M 1én truc Oy la: (0; 1;0)

(d)

Hinh chi€u ctia di€m M Ién mit phing Oxy 1a: (2;0;1)

» Cau 29.Trong khong gian Oxyz, cho hinh lap phuong ABCD.A'B'C'D' c6 canh bang 4, dinh A

trung véi goc O, cac diém B,D, A' [an luot nam trén cac tia Ox,0y,0z.

Ménh dé

Pung

Sai

(a)

Toa d6 cua diém D la: (4;0;0)

(b)

Toa d0 cua vec to C la: (0;4;0)

(c)

Toa d¢ cua vec to A’ la: (0; 0;4)

(d)

Toa d cua vec to C' la: (4;4;4)

» Cau 30.Trong khong gian Oxyz, cho hinh hop chit nhat ABCD.A'B'C'D'" ¢6 dinh A trung voi

— ot —

goc O, cac vec to EB',E,AA' theo thit tu ctng hudng véi i,j,k va c6 AB=3,

AC=

5AA4"=6;
Ménh deé

Pung

Sai

(a)

Toa &0 cua vec to AB la: (3; 0;0)

(b)

Toa d0 cua vec to AC la: (3;4;6)

(c)

Toa do cua vecto AC' la: (3; —4;6)

(d)
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» Cau 31.Trong khong gian Oxyz, cho hinh hép ABCD.A'B'C'D’ c6 A(l; 0;1), B(Z; 1; 2),
D(1; -1;1), D'(3;4,-6).
Ménh dé Ping | Sai

(a) | Toa do Eﬁ:(]; ;1)
(b) | Toadd C(2; 1; 2)

(c) | Toa do A'(3;5;—6)

(d) | Toa do trong tam tam giac A'B'C la G(3; 4; —3)

» Cau 32.Dudi day 1a mot gia d& chiu hai lyc. Biéu c!ién tung luc dudi dang vecto Descartes

Ménh dé Ping | Sai

(@) | F, =200 +281; +200k

(b) | F =86,547i+185,601] — 143,394k

(c) | D6 16n lue tong hop 1én gia dd bang 485,297N
(d) | Goc tao boi luc tong hop lén truc Oy la 16,145°

C. Ciu hoi - Tra loi ngan

» Cau 33.Trong khong gian Oxyz, cho OA= 3i +4] —5k . Toa d6 diém A (x; y;z). Gia tri bi€u thuc
S =100x +1000y +10z bang bao nhiéu?

s Dién dap s6:

» Cau 34.Trong khong gian Oxyz cho hinh hop chit nhat OABC.EFGH ¢6 cac canh OA=5, OC=38,
OE=7(xem hinh v& dudi day). Toa do H(x;y;z). Tinh gid tri bidu thuc
P =50x+75y +1000z

= Dién dap sé:
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» Cau 35.Trong khong gian Oxyz, cho hai diém A(4;2;1), B(—Z;—l;4). Goi M la diém thoa man
déng thiic AM =2MB. Tim db dai vecto OM |

» Dién dap so:
» Cau 36.Trong khong gian Oxyz, cho A(3; 2;—]), B(—I;O; 5). Diém M(a;b;c] thay doéi thuéc mat

phing (Oxy). Tinh gid tri cia biéu thire T=a+b+c khi MA + MB| nho nhat.

= Dién dap s6:
» Cau 37.Trong khéng gian Oxyz cho A(I;O;Z), B(—l; 2;2), C(S; L; 1). Goi M(a;b;c) la diém thubc

mit phing (Oxz) sao cho biéu thic §=2MAMB+MB.MC+3MC.MA dat gi tri nho
nhat. Khi do T'=6a—5b+3c co gia tri la

= Dién dap sé:

» Cau 38.Trong khong gian Oxyz, cho hinh hép ABCD.ABCD 6 A(0;0,0),
B(3;O;O),D(O;3;O),D'(O;B;—B). Goi G la trong tam tam giac A'B'C va toa do vecto
E:(a;b;c). Tinh S=a+b+c.

= Dién dip s6:
» Cau 39.Trong khong gian Oxyz, cho hinh chop S.ABCD c6 day ABCD la hinh thoi canh bfing 5.
giao diém hai duong chéo AC va BD trung voi géc O. Cac vecto OB, OC, OS Ian luot

cing huéng véi i, j,k va OA=0S=4 nhu hinh bén dudi. Toa dé vecto AM = (a;b;c)

véi M la trung diém ctia canh SC, khi d&6 a+b+c bang bao nhiéu?
s

> Dién dép sé:

» Cau 40.Cho t dién SABC c6 ABC la tam giac vuong tai B, BC=3, BA=2, SA vudng goc voi
mit phing (ABC) va ¢6 dé dai bang 2. Chon hé tryc toa dd nhu hinh bén dudi. Diém
D(a;b;c) sao cho SBCD la hinh binh hanh. Khi d6 a+b+c béng bao nhiéu?
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= Dién dap s6:
» Cau 41.Cho hinh chép S.ABC c6 day ABC la tam giac déu canh bang 2, SA vudng goc véi day

va SA bing 1. Thiét 1ap hé toa d6 nhu hinh v& bén dudi, toa d6 diém S(a; Jb ,-c) . Khi d6

a+b+c béng bao nhiéu?

> Dién dap s6:

» Cau 42.Trong khong gian voi mot hé truc toa do cho trude (don vi do 1ay theo kilomét), ra da phat
hién mot chiéc méy bay di chuyén v6i vén t8c va huéng khong ddi tir diém  A(800;500;7)
dén diém B (940; 550;9) trong 10 phat. Néu mdy bay ti€p tuc giit nguyén vén téc va hudng
bay thi toa d0 ciia mdy bay sau 5 phut ti€p theo la C(x; y;z). Tinh x+y+z.

= Dién dap s6:
» Cau 43.Trong khong gian Oxyz, cho hinh hop OABC.O'A'B'C' va cac diém A(Z;B;I), C(—l; 2;3)
va O'(l;—z;z]. Vecto E=5§+&+@+ﬁ co toadd la (a;b;c).Tinh a+b+c.
» Céu 44.Nhiing cin nha gd trong Hinh 1 duoc phéac thao dudi dang mét hinh lang tru ding tam
giac OABO'A'B' nhu trong Hinh 2. V6i hé truc toa d6 Oxyz thé hién nhu Hinh 2 (don vi
do 14y theo centimét), hai diém A’ va B’ cé toa dd lan luot 1a (240;450;0) va (120;450;300)

. M6i can nha go ¢6 chiéu dai la a cm, chiéu rong 1a bem, moi canh bén ctia mat tién co
dé daila com . Tinh a+b+c (Lam tron dén hang don vi).
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Hinh 1 Hinh 2

= Dién dap s6:

Hét
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Lg thuyét

é
‘

hUc toa dé cua téng, hiéu hai vectd va tich cia mét sé véi mét vecto
Dfnh nghia:

-"“/Trong khong gian Oxyz, cho hai vecto a —(al,a . ) va b= (b b,,bs] va so k. Khi
do:
» E+E=(al+ir,;ﬂz+bz;33+l: )

» ﬁ—l_;z(
» ka =(kﬂl;ka2;ka‘)

a—b;a,—b,;a, —bs)

a,=kb,
# Nhdn xét: Hai vecto ;b véi b#0 cting phuong i = kb Jal =kb,

r T nay, cac bai tap lién quan dén toa do déu duoc xét trong khong gian Oxyz .
2. Biéu thuc toa dd cua tich vé huéng

_. Dinh nghia:

~ Trong khong gian Oxyz, tich v6 hudng ctia hai vecto i =(a,;a,;a,) va b=(b,;b,;b,)
duoc xac dinh boi cong thirc

E-E=aibi +a,b, +apb,.
3. Van dung

Illll.l-a

Toa do6 diém dau cudi:

Trong khong gian Oxyz, cho hai di€ém A(x,;y,
Taco: AB =(x, XY, ~Yui2; =2, )-

2, ) B(%55 YpiZs) -

I’ Toa d6 trung diém doan thang

———’Trong khong gian Oxyz, cho hai diém A(x,;y,;z,), B(x v,:2;)

Toa d6 trung diém M cta doan thﬁng AB la: M[x 8 s JaTYs ,Za 2y

2 3
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==

=" Toa d¢ trong tam tdm gidc

~="Trong khong gian Oxyz, cho AABC ¢ A(x,;y,;z, ), B(x4:Y5525) va C(x5ycizc)
Toa do trong tam G ciaa AARBC la: G(

x/l. +x!¥+x1: .yA +y.‘I+yC .z/\ +ZH+ZC
3 ' 3 ' 3

» TOAN TU TAM - 0901.837.432

Trang 38




Chudng 02
VECTO & HE TOA DO

&C:ﬁc dang bai tap

B> Dang 1. Toa dd téng hiéu vecto

\

— "ﬁ Phuong phdp 7

(V) d+b=(a+b;a,+b;a,+b,)

(3) ka = (ka,; ka,; ka, )

Trong khoéng gian Oxyz, hai vecto 4 =(a,;a,;a,) va b= (b;b,;b,) vaso thuc k.

2a-b =(a,—b;a,—b;a,~b,)
a, = kb,
@) dvab cung phuong <> { a, = kb,
a, =kb,

Vidu1.1.

- . e e = — 1""
cac vecto sau: a+b, a-b, 5a, 2a—5h.

................................................................

“Avidur2

Trong khong gian Oxyz, cho hai vecto 7 = (2;—1;5) vab= (_0;—2;—4). Tim toa do caa

........................................................................................

Trong khong gian Oxyz, cho ba diém A(—l;—3;—2), B(2;3;4) va C(S;S;?).

Chitng minh rang ba diém A,B,C tao thanh tam giac.

................................................................
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R~ Dang 2. Toa dé diém - vecto thda diéu kién

— . Phuong phap )

=

(1) Tich vé hudng cua hai vecto: ib= aa,+bb, +cc, .-

(2) @ va b vudng géc < db =0 aa, +bb,+cc, =0

(3) I létrungdié’m AB: ][x»\;'xn ;}!A;yﬂ;zﬂzzf}}

—)E+?B'=6:>VM:m+m=2ﬁ

(4) G 1a trong tam AABC: G[xﬁ“";”f;yﬁ“’;“yf ;zf*”;”f]

—)G?+@+&=ﬁ:>VM:ﬂ+NTB+ATC=3ATG

(5) G 1a trong tam chép ABCD: G[x*‘”"ZIC”“,-E”"+y“1y“+y”;z"+z‘*:z“+z”]

—_— —  —  — -

> 'ﬁ
Vi du 2.1.
Trong khéng gian Oxyz, cho ba diém A(3;2;l), B(l;—l;..?) va C(l; 2;—1). Tim toa do

vecto i thoa ii=BC-3A0.
= Loi gidi

4 vidy22.
Trong khong gian Oxyz, cho ba diém A (1;2;—] ), 8(2;—1;3) va C(—3; e 1) .Tim toa do

diém D sao cho AB=2DC.
w Loi gidi
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Vi dy 2.3.
Trong khong gian Oxyz, cho bén diém A(2;0;0), B(0;2;0), C(0;0;2) va D(2;2;2).
Goi M,N Ian luot la trung diém AB va CD. Xac dinh Toa d6 trung diém [ cia MN

. Loi gidi

--------------------------------------------------------------------------------------------------------------------------------------------------------

Vi dy 2.4.
Trong khong gian Oxyz, cho hai diém A(1;2;-1) va B(0;-2;3). Tim toa d6 chan

A 2 b 7 7 . F
duong cao ke tir dinh O cua tam giac OAB.
= Loi giai
..............................................................................................................................

--------------------------------------------------------------------------------------------------------------------------------------------------------

Vi dy 2.5.
Trong khéng gian Oxyz, cho AABC biét A(2;4;-3) c6 trong tam G(2;1;0). Khi d¢

xac dinh toa do AB+AC
x Loi gidi

--------------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------
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’> Dang 3. DG dai vectd

— . Phuong phap )

=

W
Vidu 3.1
Trong khéng gian Oxyz,cho A(1;2;-1) va B(0;3;1). Tinh d dai doan thang AB. I

978

= Loi giai

4 Vidu3.2.
Trong khong gian Oxyz, cho tam giac ABC biét A(I;O;—2),B(2;l;—1), C(l;—2;2].
Tim chu vi caa AABC.

.....

........................................................................................................................................................

-----------------------------------------------------------------------------------------------------------------------------------------------------

Vi duy 3.3.

(néu co).

3.

.......................................................................................................................................................

---------------------------------------------------------------------------------------------------------------------------------------------------
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Vi dy 3.4.
Trong khéng gian Oxyz, cho ba di€ém A(2;0;0), B(0;3;1), C(-3;6;4). Tim diém M
thudc doan BC sao cho MC =2MB. Tim d6 dai doan AM .

= Loi gidi

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
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R’ Dang 4. SU cung phuong cua hai vectd

— . Phuong phap )

=

Xét hai vécto d =(a,;a,;a,) va b=(b;b,;b,) tacé:

a,=b,
(1) Hai vécto bang nhaw: @=b < {a, =b,
a,=b,
a,=kb,
(2) Vécto @ cung phuong vécto b:d=kb e a, =k.b,
a, = kb,

7

Vidu 4.1.

Trong khéng gian Oxyz,cho cac vecto E=(4;l;—2); 5=(I;—2;—I); Z":(S;E;—zi);

g (—4;—!; 2). Vecto @ =(4;1; —-2) cling phuong véi vecto nao da cho?

........................................................................................................................................................

4 Vvidy 4.2.

Trong khéng gian Oxyz, cho hai vecto @ =(1;1;5) va 5={m+ 1;21;10). Tim m,n d€hai
vecto 7 va b cling phuong.
= Loi gidi

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
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Vidy 4.3.
Trong khong gian Oxyz, cho ba diém A(Z;—I;S),B(S;—S;?}, M(x;y;1). Véi gia tri

naocua X, ythi A,B, M théng hang.

. Loi gidi

Vidu 4.4.
Trong khéng gian Oxyz, cho hai diém A(-2;3;1) va B(S; 6; 2). Puong thing AB cit

. : o AM
mgt phang (Oxz) tai di€m M. Tinh ti s3 T

= Loi giai
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> Dang 5. Tich vé huéng va ung dung

— i Phuong phip ) .

Xet hai vecto ﬁ:(nl;az;aa) vab= b,;bg;b]) ta co:

(1) Tich v6 hudng hai vécto:

—— GOc gitra 2 vécto: COS(E;S) = fi.b; ab +ab, +a,b,
{6} J(a) +(@) +(@) () +(2,) +(b.)

Chii j: Khi d.5>0 thi cos(d;5)>0 :(5;5

la géc nhon,
Khi .5 <0 thi cos(d;5)< 0 =>(d;b) 1a goc ti

(2) Vécto @ vudng goc vécto b:ib=0c a.b +a,b,+a.b, =0
P Bai todn lién quan gita do dai va tich voé hudng:

Cho hai vecto i1 va o ¢o ‘H‘ =m;

Ei‘ =n va tao voi nhau mot goc o . Tinh ‘ﬁ+ﬁ‘ hoac ‘fi—ﬁ‘
hodc tly vao yéu cau bai toan.
Huéng gidi quyét

» Bude 1: Bién a6i ([ii+7|) = (il +7) =i* + 205+

, i =if
» Buoc 2: Apd : . .
i ek ab= ‘E‘ b|.cos(5;h)

D€ bién doi: i* +2i.9+ 6" =|i| +2i|.||cos(i#;7)+[3[ (*)

» Buéc 3: Lap cac dirkién gia thiét vao (*)= [ii+7|=?

Vidu 5.1

Trong khong gian Oxyz, cho d =(-3;4;0 ,E: 5;0;12). Tinh cosin ctia goc gitra ﬁ;g.
g 858 L _ gocgy
w Loi gidi

-------------------------------------------------------------------------------------------------------------------------------------------------------

Viduy 5.2.

Trong khong gian Oxyz, cho A(—I;—2;3), B(O;B;l), C(4;2;2). Cosin cua BAC bang I

w Loi gidi
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{ vi du 5.3.
Trong khéng gian Oxyz, cho hai véc to @ =(2;1;—2) ; 5=(O;—\E;\E) . Tim tat ca gia

tri ctia m dé hai véc to i = 2d + 3mb va v =mid—b vudng goc vdi nhau.
» Loi gidi

Vi du 5.4.

Trong khong gian Oxyz, cho vecto i =(1;1;-2), ¥=(1;0;m). Tim m dé€ goc gitta hai
vecto i, U bang 45°.

= Loi gidi

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

Vidy 5.5.

Trong khong gian Oxyz, cho hai vecto 1i va U tao véi nhau mot goc 120° va ‘H‘ =2,

[3=5. Tinh [i+3].

........................................................................................................................................................
........................................................................................................................................................
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R’ Dang 6. TGm ty cyv

Phuong phap ) ~

&
P Bai todn cuyc tri dé dai vecto:
Cho n diém A ;A,;...; A, vacdchg s6 k,;k,;...;k, sao cho k=k,+k,+...+k, #0 va dwong
thiing d hodic mat phing (P). Tim diéin M trén dwomg thing d hodc mat phing (P), sao cho

k.MA +k, MA, +...+k, .;MAJ‘ nhé nhat.
Hudéng gidi quyét
» Budc 1: Goi I 1a didm théa man kA +k,IA, +...+k IA =0.
» Bude 2: Ap dung quy tic ba diém bién d6i:
‘k,.M—A;+ k:-M—A;J“-- + k".M—’A“‘ = ‘(kl +k, +..k, )E‘ = ‘k”ﬁ‘
» Buoc 3: Tim d6 dai nho nhét ctia cac vecto da cho xay ra khi M xay ra ¢ vi tri nao?
P Bai todn cyc tri d6 dai binh phuong vecto:
Cho da gidc A A, ... A, vi cic hé s6'k,;k,;...;k, sao cho k=k,+k, +...+k, >0. Tim diéin M
trén dwong thing d hojdc mdt phing (P), sao cho téng S =k -MA +k,-MA;] +...+k -MA; dat
Qid tri nho nhit.
Hudng gidi quyét
» Budc 1: Goi I 1a diém théa man k.IA +k,IA, +...+k IA =0.

3 2 5

» Budc 2: Thay rang MA’ =‘M—A; =(Mﬁff'1l]2 =(E+TAI) =(E) +2(E.E)+(E)2

Ap dung quy tac ba diém bién doi:
S=k,-MA} +k,-MA;] +..+k -MA?

(5] 2T o ) oo, ) (7)o

= (K +ky+ .tk )M + (K, -IAf+...+k”-1Aj)+...+2A_Ai[k,.ﬁ','+..‘+k".ﬁj
= (K, +k, +...+k, )M +(k - IA] +...+k, - 1A;)

» Budc3: Do k>0,d€ S=k -MA’ +k,-MA; +...+k -MA’ dat gia tri nho nhat thi ta xac
dinh vi tri diém M can tim.

P Chii ij: Cho da gidac A/A,...A, vacachésd k;k,;...;k, sao cho k=k,+k,+...+k, <0.
Tim diém M trén d hodc (P), sao cho tong S =k, -MA +k,- MA; +...+k -MA;

dat gia tri 16n nhat. Ta cang thuc hién tuong tu.
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Vi dy 6.1,
Trong khong gian Oxyz, cho bon diém A(2;-3;7),B(0;4;1),C(3;0;5) va D(3;3;3).

—g e e

GoiM la diém nam trén mat phang (Oyz)sao cho biéu thfrc‘m+ MB + MC + MD
dat gia tri nho nhét. Khi d6 xac dinh toa d6 diém M.
= Loi gidi

Vidy 6.2.
Trong khong gian Oxyz, cho OA=i+ j -3k, B(2;2;1). Tim toa d¢ diém M thudc truc

tu ho MA*+ MB’ nho nhat

Lo widi
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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o7
Luyén tap

A.Cau hoi — Tra 10i trac nghi¢m

» Cau 1.

» Céu 2.

» Cau 4.

» Céu 5.

» C4u 6.

» Cau7.

» Cau 8.

» Cau 9.

» Cau 10.

» Cau 11.

Trong khong gian Oxyz, cho hai vecto u =(—1; 5;0] va z(l;—S;—B), toa do cua vecto

H+7 la

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

Trong khoéng gian Oxyz, cho hai vecto 7 :(—2;5;2) va b= (1,'—3; —1), vecto i—b ¢6 toa d6
la

A. (,-2;3). B. (-3;8;3). C. (-121). D. (3;,-8-3).

. Trong khong gian Oxyz, cho vecto 4 = (—2; 6; 2), vecto %E c6 toa do la

A. (-6;9;6). B. (-3;9;3). C. (6;9;6). D. (-3;6;3).

Trong khong gian Oxyz, cho ba vecto 4 =(2;—l;0), 5=(—l;—3; 2), ¢ :(—2; —4;—3), toa do
cla il =2 -3b+€ la

A. (5;3; -9) B. (-5 -3;9) C.(-3-7,-9) D. (3;7;9)

Trong khong gian Oxyz, cho hai vécto E:(B;O;l), ¢ :(1;1;0). Tim toa do cua véc to b
théa man ding thitc b—i + 28 =072

A b=(-1;2;-1). B.b=(2;1;-1). Cb=(1;-2;1). D.b=(1;2;1).

Trong khéng gian Oxyz, hinh chiéu vuéng géc clia di€ém M(2;-2;1) trén mit phing
(Oxy) c6 toa dd la

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

Trong khong gian Oxyz, cho hai diém M(l ;=2 ;2) va N (1 ;0 ;4). Toa d6 trung diém cua
doan thang MN la

A, (l;—l;3). B. (0;2;2). C.(Z;—Z;ﬁ). D. (1;0;3).

Trong khong gian Oxyz, cho hai diém A(l; l;—2) va B(Z; 2;1). Vecto AB c6 toa do la

A. (-1;-1;-3). B. (3;1;1). C. (11;3). D. (3;3;-1).

Trong khong gian Oxyz, cho diém A(Z; —3;5).T‘1m toadd A’ la diém ddi xiing voi A qua
truc Oy .

A. A'(2;3;5). B. A'(2;-3;-5). C. A'(-2;-3;5). D. A'(-2;-3;,-5).
Trong khong gian Oxyz, cho hai diém A(l;3; 2) va B(3;—l;4). Toa do vecto i = 2BA—-OB
la

A. i=(-7;7;-8). B.i=(-7;3-8). C.ii=(-7;5-8). D.ii=(-7,9-8).
Trong khéng gian Oxyz, cho hai diém A(0;2;1) va B(3;-2;1). D6 dai doan thang AB
bang

A. 5. B. 3. C. 25 D. 9.
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» Cau 12.Trong khong gian Oxyz, cho hinh binh hanh MNPQ c6 M(—4;3;3),N(4;—4;2) va
P(3;6;—1). Biét chu vi ctia hinh binh hanh MNPQ bf?mg \/;+\/E voi a,beN va a>bh.

Tinh a—b.
A. 4. B. 8. C. 16. D. 32.
» Cau 13.Trong khéng gian Oxyz, cho vecto i =(1;-2;3). Vecto nao sau day cling phwong véi vecto
i?
A. i=(2;4;6). B. E;=(—3;6;—9)‘ C E’:[%;—z;%} D. 4 =(-1;2;-3).

» Cau 14.Trong khong gian Oxyz, cho hai diém A(O;S;—]) va B(—];—6;2). Tim giao diém C cua
duong thiang AB va truc Ox.

A. c[—l;o;o} B. C[l;O;OJ. C. C(3;0,0). D. C(-3;0;0).
3 3
» Cau 15.Trong khéng gian Oxyz, cho hai di€ém A(1;2;3) va B(-1;4;1). Goi [ la trung diém ctia

doan thfmg AB. Tinh IA.BA.

A. 4. B. 6. C. 4. D. 6.
B. Cau hoi - Tra loi dung/sai
» Cau 16.Trong khong gian Oxyz, cho 4= (2;—1;3),5 = (—1; 5:2)

Ménh dé Ping | Sai
@ | d+b=(-3;6,-1)
(b) | i-b=(3-61)
(0) | 3b=(-3;15;6)
() | 2d-b=(5-7;4)
» Cau 17.Trong khong gian Oxyz, cho 4 2(2; 1;0),5_;:(—1;0;—2),5 z(m;—2;4].
Meénh dé Pang | Sai

@ | -2 +b =(-5-2;-2)

b)| bLieom=8

(¢) cos(ﬁ',!;) = %

(d) \E‘\:z\ﬁ\ oSm=0
» Cau 18.Trong khong gian Oxyz, cho AABC, biét A(—l;O;3),B(4;2;O),C(3; 1; —3)‘
Ménh dé Pung | Sai

(a) G(z;l; 0) la trong tam tam giac ABC

(b) | D(-2;-1;0) la mot dinh ctia hinh binh hanh ABCD

(c) a;b;c) thoa man AM =3CB. Khi do a+b+c=-13

(d)

M(
M(a; EJ;C) €Ox sao cho BM vudng goc véi duong thang AC . Khi d6
4a° +b* +c" =162
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» Cau 19.Trong khong gian Oxyz, cho ba diém A(l;2;3), 8(2; 5;4), C(O; 2;0) .Trong cac khé’ng dinh

sau, khang dinh nao dting ? Khang dinh nao sai ?
Ménh deé Pilng | Sai

o N Hy | e ) I3 . B 1
(a) | Khi vecto v:(l;S; —2n) cung phuong voi AB thi n co gia trila =

(b) | Khi ABCD 14 hinh binh hanh thi diém D(-1;-1;-1)

(¢) | V6i diém E(x; y; —2) dé A,B,E th:fmg hang thi x+y =—%

(d) | biem M e(Oxy] sao cho A,B,M thang hang co toa do la M(—Q;?;O)
» Cau 20.Trong khong gian Oxyz, cho ba diém A (2; ~1;1 ], B(—];B; —1), C(S; —3;4) Trong cac khang
dinh sau, khing dinh nao dung ? Khing dinh nao sai ?
Meénh dé Pang | Sai
(a) | Tich vé hudng ctia hai vecto AB va BC bang —52
(b) | G6c ABC la goe tit

e ~23
(c) | Cosin gitra hai vecto AB, AC bang w—\/:-
638

(d) | Piém D(1;2;x)v6i AABD vudng tai B thi gid tri x=—6

C. Ciu héi— Tré 1oi ngdn
» Cau 21.Trong khong gian Oxyz, cho hinh hoép ABCD.A'BCD ¢6 toa d6 cac di€ém
A(1;2;-1),C(3;-4:1), B'(2;-1;3), D'(0;3;5) . Gid sir toa d6 di€m A'(x;y;z) thi x+y+z la

= Dién dap s6:
» Cau 22.Trong khoéng gian Oxyz, cho hai diém B(l; 2;—3) va C(?; 4; —2). Goi E[x; y;z) la diém thoa

man dang thic CE = 2EB khi d6 x+ y+z bing

= Dién dap s6:

» Cau 23.Trong khong gian Oxyz cho 3 diém A(Z; 0;0),8(0;3; l),C(—B; 6;4). Goi M 1a diém ndm
trén doan BC sao cho MC=2MB. Tinh d6 dai doan AM (Két qua duoc lam tron & chir
s thap phéan th nhit)

» Dién dap so:

» Cau 24.Trong khong gian Oxyz, cho hai diém M(Z; 2;1),N[—§;§;§), E(Z; 2;3). Goi I(a,b,c) la

tam duong tron noi tiép tam giac OMN . Tinh dd dai IE.

= Dién dap sé:

» Cau 25.Trong khéng gian véi hé toa dé Oxyz, cho hai diém A(-2;3;1) va B(5;6;2). Dudng thing

AB cit mit phang (Oxz) tai diém M. Tinh ti s6 g}?:

» Cau 26.Trong khong gian Oxyz, cho hai vecto i =(1; 1;—2) va B=(1;0; m).Goi S la tép hop céc

gia tri m dé€hai vecto i va 7 tao voi nhau mot goc 45°. S6 phén tir ctia S la bao nhiéu?
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> Dién dap so:

e Hét
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VECTO & HE TOA DO

Chuong 02

VECTO & CAC PHEP TOAN TRONG KHONG GIAN

Y

Ly thuyét

1. Khdi niém vectd trong khdng gian; hai vects cing phuong, cung hudng, bdng
nhav; vecto-khong.

-~

w=-"_Dinh nghia:

= A . \ A 3 J4 7
~===="» Vecto trong khong gian la mot doan thang c6 hudéng.
» D§ dai cuia vecto la khoang cach gitta diém dau va diém cudi cua vecto. Ki hiéu: ‘Zi‘ .
» Gid cua vecto la duong thang di qua diém dau va
diém cudi cua vecto do.

» Hai vecto ciing phuong néu gia cua chiing song song
hodc trung nhau.

» Hai vecto bang nhau néu ching cé cung d¢ dai va
cung hudng. Néu hai vecto 4,b bang nhau thi ta viét la

—

a=b.

» Hai vecto déi nhau néu ching c6 cung do dai va
nguoc hudng. Vecto dbi ctia 4 dwgc ki hiéula —d .

i

» Vecto - khong c6 diém dau va diém cudi trung nhau, ki hiéula 0.

Quy udc vecto-khdng cé ¢ dai bang 0 va cing phuong, ciing huéng véi moi vecto.

B

» K1 hiéu AB chi vecto c6 diém dau A, diém cudi B.

» Neéu khong can chi rd diém dau va diém cudi thi vecto con duoc ki hiéu 1a
U,0,%X,,....
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2. Téng va hiéu cla hai vecto
g
~-=-"_Dinh nghia t8ng hai vecta:

—_— Trong khong gian, cho hai vecto ,b . Lay mot diém A tly y. .
a

= Vé AB= Zi,ﬁ —p Vecto AC Ia tong cia hai vecto E,l;. /

<

= Kyhiéula d+b.
* Phép lay tong cua hai vecto con duoc goi la phép cong vecto. a+b
»= Nhan xét: Phép cong vecto trong khong gian cling c6 cac tinh chat nhw phép cong
vecto trong mat phang.

» Tinh chat giao hoan: d+b =b +4.

» V&i moi vecto 4, taludn co: a+0=0+4.

» Tu tinh chat két hop, ta xac dinh dwgc tong ba vecto 4; l;;E’ lad+b+c= (ﬁ +E)+ c.

Top

{:1 Dinh nghia hiéu hai vectao:

k= Trong khong gian, cho hai vecto ab. /
» Hiéu cua hai vecto Zi;l; la vecto Ei+(—l; )

= Kihiéulag-b.

= Phép lay hiéu ctia hai vecto con dwgc goi 1a phép triv vecto.
; Y Cdc quy téc
=~ v Quy tdc ba diém va quy tic hinh binh hanh:
» V6iba diém A,B,C bét ki, ta c6 AB+BC=AC
(Quy tac ba diém phép cong).
» Néu ABCD la hinh binh hanh thi AB+AD = AC
(Quy tac hinh binh hanh).
v Quy tdc hinh hop:
» Néu ABCD.A'BCD" 1la hinh hop thi
AB+AD+AA = AC'.

v Quy tdc hiéu:
» Véibadiém A,B,C batki, tacé AB— AC =CB.
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3. Tich c0a mét sé véi mdt vecto

I‘,g
v=_ Dinh nghia:

= A . ~ \ = 7
=== Trong khong gian, cho s6 k#0 va vecto a #0.

* Tich cuasd k vdivecto 4 1la mot vecto.

= Ky hiéula ki.

» Phép lay tich caa mot s6 v6i mot vecto dwoc goi 1a phép nhin mot s6'véi mot vecto.

» Cung huéng véi 4 néu k>0,

» Nguoc huéng véi 4 néu k<0

» C6 dd dai bang [k|.[a].
4. Tich v6 hudng cua hai vecto

| W=,

P
{t:,‘:.r Géc gitra hai vecto trong khéng gian

e Trong khong gian, cho # va 7 1a hai vecto khéc 0.

D

= Ly mot diém A batki, goi B va C la hai diém sao cho AB=i,AC=7%.

—

N o

Ta goi BAC la goc gitra hai vecto i va ©.

= Kihiéula (i,3).

s

ol
{3:;:' Tich v6 hudng hai vecto

— Trong khong gian, cho # va o la hai vecto khac 0.

» Tich v0 hudng ctia hai vecto # va ¢ la mot s&

» Kihiéulau-9.

Puoc xac dinh boi cong thic: ii - =|ii||3|- cos (i, 7)

B

> il =7 =i

2 — — — =
720, =0=1=0

» Trong truong hop i =0 hodc =0, ta quy woc ii-3=0.

» Vi hai vecto 1,9 khac 0, ta co cos(ﬁ,?)) =

—

» V&ihai vecto 1,0 khac 0,tacé u Lo < ii-

QU

u-

<!
S

QS
o
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G?Cdc dang bai tap
—

R~ Dang 1. SU dung cdc dinh nghia

— % Phuwong phap ) \

» Vecto trong khong gian 1a mot doan thang c6 hudng.
» Dg dai cuia vecto la khoang cach gitta diém dau va diém cudi cua vecto. Ki hiéu: ’ﬁ‘ .
» Gid cua vecto la duong thang di qua diém dau va diém cu6i ctua
vecto do.

» Hai vecto cung phuong néu gia cua ching song song hodc trung

—

» Hai vecto bang nhau néu chung c6 cung do dai va cung huéng. Néu

hai vecto @,b bing nhau thi ta viét 13 7 =b.

» Hai vecto ddi nhau néu chiing ¢6 cung d6 dai va ngugc hudng.
Vecto doi caa 4 dwoc ki hiéu la —4 .

» Vecto - khong c6 diém dau va diém cudi trung nhau, ki hiéula 0.

Quy udc vecto-khdng cé dd dai bang 0 va ciing phuong, ciing huéng véi moi vecto.

Viduy 1.1.
Cho hinh hop ABCD.A'B'C'D'". B C
Trong cac vecto khac 0, c6 didm dau va diém cudi la A / \\\
cac dinh cta hinh hop. Hay chi ra nhiing vecto: '

(1) Ciing phurong véi vecto AB;
(2) Bing vecto AB; Y — a

(3) Nguroc hudng véi vecto AA'.

A/ ‘ D/

= Loi giai
(1) Cing phwong véi vecto AB;
Céc vecto cung phuong voi AB la: EZ, CTi FC, A'B', BA', C'D', D'C'.
(2) Béng vecto AB;
Cac vecto bf?mg vOi E la: D—(f, ﬁ, D’—C’
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(3) Nguroc hudng véi vecto AA’.

Céc vecto nguoc hudng véi ﬂ; la: ﬁ, ﬁ, 55, D—’D'
Viduy1.2.
Cho hinh chép déu S.ABCD c6 canh day a va duong
cao h. Goi M,N,P,Q lan luot la trung diém cua cac
canh bén SA,SB,SC,SD va O, H lan lwot 1a tAm cua cac
hinh vuéng ABCD, MNPQ.

Tinh d6 dai cac vecto W,ﬁ,ﬁ theo a va h.

A
= Loi giai

Ta co
‘W:MN:ﬁzﬁ;

) 2
‘W:MP=£=&=AO

2 2
’ 2 2 a2 2 " SA 1 112 2
Tinh $4=OA" +SO" =\[Z-+’ . Suy ra ‘MS‘:MS:T:E S,
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R~ Dang 2. T6ng va hiéu cla hai vects

A -
= Phuwong phap )

& Cac quy tac:
v Quy tdc ba diém va quy tdc hinh binh hanh:
» Véiba diém A,B,C batki, tacé AB+BC =AC (Quy tic

» Néu ABCDABCD 1la hinh hop thi
AB+AD+ AA = AC' .

ba diém phép cong).
» Néu ABCD la hinh binh hanh thi AB+AD=AC (Quy
tic hinh binh hanh). b
v Quy tdc hinh hop:

v Quy tdc hiéu:
» Véibadiém A,B,C batki, tacé AB—AC =CB.

4 vidy 21,

_— —  —

Cho hinh 1ap phuong ABCD. A’B'C'D’ ¢6 canh bang 2. Tim d9 dai ctia cac vecto sau:

(1) =BA+BC+BB’; (2) b=BC-BA+CA

= Loi giai

(1) = BA+BC+BB;
3:1_32+§E+B_§:@;:‘5‘:‘ﬁ‘:BD’:2\/§.
(2) b=BC-BA+CA

— _ —  — _ — —_—

C'Cl=c'c=2.

f Vi dy 2.2.

Cho tir dién ABCD . Chimg minh AC+BD = AD+BC.
= Loi giai
Ta co:
VT =AC+BD

_— —  —— —

=AD+DC+BC+CD

» TOAN TU TAM
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:(ZB+EE)+(BE+65) :(Zﬁ+1_36)+55 = AD+BC=VP
(Bpcm).
Viduy 2.3.
Cho hinh hop ABCD.EFGH . Chting minh rang AB+AD+ AE+GH +GB =0. I

= Loi giai
heo quy tac hinh hop ta cé: AB+AD+ AE = AG (1)

Theo quy tac hinh binh hanh ta cé: GH+GB = @(2)

_— — s ——  — _— —_ -

d Vidu 2.4.

—_— — — A F2
Mot chat diém chiu tac dong boi 3 lwec F, F,, F, ¢ chung diém ddt A
va c6 gid vudng goéc nhau titng d6i mot. Biét ceong do ctia cac luc
F,E,F, Tan luot 1a 10N, 8N va 5N. Xac dinh hop luc cta 3 lyc va

tinh cwong dd cua hop lyc (Iam tron két qua dén hang don vi).

F

= Loi gidi

F

Agl' ________ A

Tong hop luc cua 3 luc E,E),l?; la luc F duwoc dung theo qui tic hinh hop chit nhat.

F‘=\/102+82+52 _ 321N ~14N.

Vay cuong do tong hop luc 1a
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R~ Dang 3. Tich c0a mét sé v8i mét vecta

r—%thmgphap )

Trong khong gian, cho s8 k #0 va vecto 4 #0.

= Tich ctias6 k v6i vecto @ 1a mét vecto. Ky hiéu la ki . C6 do dai bang |k|.|d| .
» Cung huéng véi 4 néu k>0, » Nguroc hudng voi 4 néu k<0
% Véi hai vecto @ va b batki, véi moi s6 i va k, ta ludn co
(1) k(@ +5)=ki + kb (2) (h+k)d = hd +kd 3) h(ki)=(nk)a
@)14=d (5) (-1)-3=-d
(6) Hai vecto @ va b (E # 6) cung phwong khi va chi khi ¢6 s6 k sao cho 4 = kb .
(7) Ba diém phan biét A, B,C théng hang khi va chi khi c6 s6 k=0 d& AB=kAC ..

+x Hé qua:

(1) T 1a trung diém cta doan thang AB < IA+IB=0 < 20I =OA+OB, véi moi diém O.

(2) G 1a trong tAm AABC < GA+GB+GC =0 < 30G =0A+0B+0C, véi moi diém O.

4 Vidu 3.1.

Cho t&r dién ABCD. Goi G la trong tam ctuia tam giac BCD va O la trung diém doan
thang AG . Chting minh rang:

_— — —  — -

(2) 3MA + MB+MC +MD = 6MO (M la diém bat ki trong khong gian).
= Loi giai
Vi G la trong tam ca ABCD nén 30G =0B+0C +0D.
Vi O la trung diém doan thang AG nén OA+0G=0.
Do dé: 30A +0B+0C +0D =3(OT%+(7§)=

(2) 3MA + MB+MC +MD = 6MO (M la diém bat ki trong khong gian).
Theo quy tic ba diém, ta co:
3IMA+MB+MC+MD

—S(MO+OA)+MO+@+FO+&+FO+@'

_— —— —— —

= 6MO +30A +OB+0C +0D = 6MO
Ngodi ra, c6 thé gidi cich khdc:

pé&

Do G la trong tam ABCD nén MB+MC+MD =3MG.
Do dé: 3MA +MB+MC +MD =3MA+3MG = 3(MA +MG) =3.2MO =6MO.
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Viduy 3.2.

Cho hinh hop ABCD.A'B'C'D'. Gia stt diem M thudc AC, diem N thudc DC’ va

AM =xAC, DN = yDC’
(1) Biu dién cac vecto BD', MN theo BA

e - —

=d,BC=b,BB =¢ .

(2) Tim x va y sao cho MN//BD', khi d6 tinh ti s %.

!

DI

= Loi giai
(1) Biéu dién céc vecto BD', MN theo BA=4, BC=b, BB = .; o

Ta co: BA=ad, BC=b, BB =¢. B | o~
Khi d6, theo quy tac hinh hop ta co: BD =i+b+¢ 1 E - Y

Ta c6: MN = BN - BM. ) v
Ttr DN = yDC', ta 6 BN—BD=y(BC'—BD), suy ra: "A
BN-(i+5)=y(b+e-d-5). P

B ; C

ﬁz(l—y)ﬁH;erB.
T m:xA—(f,suy ra W—ﬂ:x(%—ﬁ).

Vay W—E:x(g—ﬁ):m:(l—x)ﬁ+x5.

Do d¢: m=ﬁ—m=(1—y)21’+l;+y5—(1—x)2i—xl;=(x—y)ﬁ+(l—x)l;+y5.

MN

(2) Tim x va y sao cho MN//BD’, khi d6 tinh ti s& 3D’

Diéu kién d& MN//BD' 1a MN =kBD' hay
(x—y)ﬁ+(l—x)5+y6:k(ﬁ+5+6)
(1 x)b+yc—ka+kb+kc *)

khong cuing phuong nén tir (*) suy ra:

(211
3'373)

gza DN

x=2y=0

-x &<x+y=1 <:>(x;y;k)
k=y

Vay M va N duoc xac dinh bdi boi AM =

MN = 2 1 a+ 1—g 5+15=1(ﬁ+5 ):lﬁ
3 3 3 3

:lﬁ va
3
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R~ Dang 4. Tich vé hudng va géc cioa hai vecto

— g Phurong phip ) , \

#% Goc giira hai vecto:

Trong khong gian, cho # va @ 1a hai vecto khéc 0. 15
= Liy mot diém A batk, % .

Goi B va C 1a hai diém sao cho AB=ii, AC=73. 7
Ta goi BAC gdc gitra hai vecto i va . Ki hiéu la (ﬁ,ﬁ)x

#% Tich vé hudéng hai vecto:
Trong khong gian, cho # va v la hai vecto khac 0.
» Tich v0 hudng ctia hai vecto # va ¢ lamot s6. Ki hiéu la 9.

Puwoc xac dinh boi cong thire: -7 = ‘ﬁH?J‘ . cos(ii,z?)

4 vidy 4.

Cho hinh lap phwong ABCD.A'B'C'D’. Xac dinh cac goc:
(1) (4B, 4D 2) (4B, aC)
3)(4B,DC) 4 (4D,CB)
= Loi giai
(1) (Eﬁ) A D
Ta co A—D'zﬁ, suy ra (E,ﬁ):(ﬁ,ﬁ):@:%". B .' <
2) (4B, ()
Tacé A'C'=AC, suyra (E,ﬁ):(@,fé):ﬁ::%o, Eéi.::: ......... D
3)(4B,DC) s =

Tacé D'C'=DC = E, suy ra (E,D’C’) = (E,D—(f) :(E,E) =0°.

@) (Zﬁ,ﬁ)

Ta co @z@zﬁ, suy ra (AD,C’B’):(AD,B;{):H%O" (do AD va DA doi nhau nén

ngroc hudng).
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Vidu 4.2.

Cho tit dién déu ABCD c¢6 H la trung diém ctia AB. Hay tinh goc gitra cac cap vecto
(1) AB va BC (2) CH va AC
= Loi giai
(1) AB va BC.

Goi A' la diém d6i xtng v6i A qua B

:(E,?C):(ﬁ,ﬁ):@

Taco AABC deu = ABC =60° = A'BC =120° = AB, BC)=120°,
(2) CH va AC.

Goi M la diém d6i xtng v6i C qua A

=(AC,CH)=(CM,CH)=McH

Ta 6 AABC déu :s@:30031\//{5{:1500:»(@,@):1500.

4 Vidy a3
Cho tt dién ABCD ¢6 AC va BD cung vudng goc véi AB. Goi I,] lan luot la trung
diém ctia hai canh AB, CD. Chting minh rang I] L AB.
= Loi gidi
Tir gia thiét ta 6 AB.AC = AB.BD =0. B
I la trung diém cua AB nén IA+IB=0
] 1a trung diém caa CD nén CJ+DJ =0
Ta lai co: ;
[J=IA+AC+CJ]
I] IB+BD+ Ej

Suy ra 2Ij = AC + BD hay Ij = %( Ef)) B
o (o = l—— == /
Do d6, 1.AB ZE(AC+BD).AB = AC.AB+~BD.AB =0 ¢

Suy ra I] L AB hay IJ L AB.
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Y,

Luyén tap
A
A. Cdu héi - Trd 10i trdc nghiém
» Cau 1. Cho hinh hop chit nhat ABCD.A'B'C'D'".

Vecto nao sau day cung phuwong voi BC?

A. DC B. DA C. BB' D.CC
= Loi gidi
Chon B

Vi BC// DA nén BC, DA la hai vecto cung phuong.
» Cau 2. Trong cac vecto sau, vecto nao sau day c6 diém dau la A, diém cudila B?

A. AA B. BA C. AB D. BB
= Loi giai
Chon C

Vecto nao c6 diém dau A, diém cudi B la AB
» Cau 3. Trong khong gian cho 3 diém phan biét A, B, C. Vecto nao trong cac vec to sau day la

vecto - khong?

A. BB B. BA C. BA D. CA
= Loi giai
Chon A

Vi vecto - khong la vecto c6 diém dau diém cudi trung nhau nén BB =0.

» Cau 4. Cho hinh hop chit nhat ABCD.A'B'C'D'".
A D
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Vecto BA bang véi vecto nao sau day?

A. AB B. CD C. BC D. AB
= Loi gidi
Chon B

Vi BA, CD la hai vecto cung hudéng va BA=CD nén BA, CD 1a hai vecto bang nhau
» Cau 5. Cho hinh chép S.ABC. Tim vecto tong ctia hai vecto SAva AB?

g
A C
B
A. BS B. BA C. SB D. SC
s Loi gidi

Chon C
Theo quy tac 3 diém ta c6, SA+AB=SB

» Cau 6. Cho hinh hop ABCD.A'B'C'D’. Tim vecto tong ctia hai vecto ADva AB.
D

D. CA

A. DB

Chon C

Theo quy téc hinh binh hanh ta c6, AD+ AB = AC
» Cau 7. Cho hinh hop ABCD.A'B'C'D'’. Ménh dé nao sau day diing?
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A. AB+AD+AA = AC'. B. AB+AC+AA = AD.

C.EB#%TD#TCzﬁ. D.@+E+TC:E.
= Loi gidi

Chon A

Theo quy tac hinh hop ta 6 : AB+AD+AA = AC'.
» Cau 8. Cho hinh chép S.ABC. Ménh dé nao sau day diing?
A.SA-AB=SB.  B.SA-SB=AB. C.SA-SB=BA. D.SA-SB=5C.
= Loi giai
Chon C
Theo quy tac hiéu ta c6: SA-SB=BA.
» Cau 9. Cho hinh hop ABCD.A'B'C'D'. Ménh dé nao sau day diing?
4 D

A. @+E=TC. B. AB+A'D'=BD. C. E+E=TC. D. E+E=C—A.
= Loi giai
AB+A'D'= AB+ AD = AC (quy tic hinh binh hanh).
» Cau 10.Cho hinh chép S.ABCD c6 day 1a hinh binh hanh tAm O. Tinh téng SA +SB+SC +SD.
A. 250 B. 450 C. 350 D. 0
= Loi gidi
Chon B
Vi O la trung diém cua AC, BD nén S_A+§f:2§, SB+SD =250 .
Do d6 SA+SB+SC+SD =450 .
» Cau 11.Cho t& dién ABCD. Goi M,N Ian luot la trung diém cua AD va BC. Tong AB+DC

bang

A. 0 B. 2AD C. 2NM D. 2MN
= Loi gidi

Chon C

Ta co:
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_— s

- — —_— —

(vi M, N lan luot la trung diém cua AD va BC nén AM + DM =0,NB+NC = 0).

» Cau 12.Cho hinh hop ABCD.A'B'C'D’. Tinh tong AB+AD+A'C'.
4 oD

A. 2AA’ C. 2.AC. D. 2C'A’
= Loi giai
Chon C

Theo quy tac hinh binh hanh ta c6, AD+AB=AC.

AB+AD+A'C'= AC+A'C'=2.AC.
» Cau 13.Cho khdi 1lap phuwong ABCD.A'B'C'D'. Khi d6, gbc gitra vecto AB va vecto AD la:

A. 90° B. 60° C. 45° D. 30°
= Loi gidi
Chon A
A i
b2 C
a1 s
e s

Ta c [zg,.zﬁj _DAB
Ta thdy AB L AD = DAB=90°. Vay (E’;E)’j =90°

» Cau 14.Cho lang tru diing ABC.A'B'C’. Day la tam giac ABC vuong tai B. Khi d6 goc gitta vecto
BA va vecto B'C’ bang bao nhiéu?

A. 45° B. 120° C. 90° D. 30°
= Loi giai
Chon C
A /
B/
A C
>
B

Ta cod ﬁ=ﬁf
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Dodo  B4;5C |- B4;5C |- ABC
Ma tam gidc ABC vuodng tai B. Nén ABC =90° = (ﬁ, W) =90°

» Cau 15.Cho hinh hdp chit nhat ABCD.A'B'C'D’. Khi d6, vecto bang vecto AB 1a vecto nao dudi

day?

A.DC B. BA C. CD D. BA
= Loi giai

Chon A

<
Do ABCD.A'B'C'D' la hinh hop cht nhat nén AB=DC =D'C’
Va AB;D'C’ cung phuong, cung chiéu
Tudé AB=D'C’

» Cau 16.Cho hinh lang tru tam giac ABCA'B'C’. Dat AA = E,E = I;,E = E,ﬁf —d. Trong cac
biéu thirc vécto sau day, bi€u thirc nao ding?

— —

A.G+b+C=d B.i=b+¢C C.i+b+¢+d=0 Q.I;—E+d:0
= Loi gidi

Chon D

» Cau 17.Cho hinh hop ABCD.A’B'C'D’. Tim gia tri ctia k thich hop dién vao dang thitc vecto:
BD-D'D-BD' =kBB
A. k=4 B. k=1 C. k=0 D. k=2
= Loi giai
Chon B

n T

_ s —  —

bat VI =BD-D'D-B'D'=BD+DD'+D'B'=BD’'+D'B' = ﬁ;
Vay k=1
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» Cau 18.Cho tit dién ABCD, goi I, ] Ian luot la trung diém ctia AB va CD ; DPang thikc nao sai?
A. I]—I(AC+BD) B. I]—I(AD+BC)

B — E —T —v)

C.J=— (DC+AD+BD

 — E— —»)

D. I]—I(DC+AD+BD

= Loi giai
Chon D
A

Ta c6: Ij= IA+AJ
1—

=——AB+1(AC+ZB)
20T

_— —— — — —

Vay ding thic sai la IJ :E(AB N CD) .

» Cau 19.Cho hinh hop ABCD.EFGH . Goi O 1a trung diém CH . Khang dinh nao sau day 1a khang

dinh dting?
A-§5=1§Z+§E+lﬁ B. BO=BA+-BC+LBF.
2 2 7 >
C. BO = BA+BC+_ BF. D. BO - BA+BC + BE.
= Loi gidi
Chon A
4 F
s G
o
AN = 1B
D C

_— s — —

Tac6 BO= 2(BC+BH) 2(BC+BA+BC+BF)—EQ+B_C”+%B_P'.
» Cau 20.Cho hinh lap phuong ABCD.A'B'C'D’. Khang dinh nao sau day la sai?

» TOAN TU TAM



Chuong 02
VECTO & HE TOA DO

Al B
D, c
,/‘ __________________ B
e C
A. (Zﬁ; A'D') =90° B (Zﬁ; A'C') — 45°
C. (AC;BD')=90° D. (4'4;CB )= 45°
= Loi gidi
Chon D
A’ B
D, c
,/‘ __________________ B
e C
(@;A'D') = (E,E) = I;‘XT) =90°
(Zﬁ; A'C’) = (E,Xé) = EZXE =45°

(M,C—B;) = (FC}CB' = (?,C'—B;) =135° trong do6 E la diém d6i xing véi C' qua C.

» Cau 21.Cho tt dién déu ABCD c6 canh bang a. Tinh géc (E,@)
B. (AB,CD)=90°.

A. (EB',C_’D) —60° .

C. (E,@)zlzoc’.

Chon B

Goi M la trung diém CD.

» TOAN TU TAM
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—_— —_ —— _

Khi d6, ABCD = (H/i + Ms’) CD = AM.CD + MBCD

Do tam giac ACD déunén AM LCD = AM.CD =0
Va tam gidc BCD déunén BM LCD = BM.CD=0

e _— —_—

Vay @.@=(M+m).CD=AM.CD+MB.CD —0= AB LCD.

Két luan (AB,CD)=90°.

» Cau 22.Theo dinh luat II Newton: Gia t6c cua mdt vat c6 cung hudng véi luc tac dung 1én vat.
Do 16n cua gia toc ti 1¢ thudn véi do 16n caa lyc va ti 1€ nghich véi khoi lwgng ctia vat:
F=ma, trong do a 1a vecto gia toc (m/sz), F 1a vecto Iyc (N) tac dung lén vat, m(kg)
la khéi luong ctia vat. Mudn truyén cho qua bong c6 khéi luong 0,5kg mot gia tdc

20 m/s? thi can mot luc da cd do 16n 1a bao nhiéu?

A. 100(N).

Chon D
Tac F=ma= ‘f‘ = mH =0,5.20=10(N).
Vay mudn truyén cho qua bong c6 khéi lugng 0,5kg mot gia tdc 20 m/s? thi can mot
lwc da c6 do 16n 1a IO(N).

» Cau 23.Cho hinh hép ding ABCD.A'B'C'D’, trong d6 madt day 1a hinh binh hanh véi DAB =120°
. Biét d6 dai cdc canh AB=25cm, AD =12cm va AA'=12cm. Tinh AB+AD+ AA'|.

A B
o ¢
; ________________ B
D = C
A. 12(cm). B. /469 (cnt). C. V613 (cm). D. 25(cm).
= Loi gidi

Chon C
Theo quy tic hinh hop, ta céd @ +AD+ AA'= AC',
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Vay ‘E +AD + AA’ AC" = AC'

V6i AC'=+AC? + AA”

Trong d6: AA'= 12(cm)

Do tong hai goc ké caia mot hinh binh hanh 1a 180° nén ta c6 goc ABC = 60°
Ap dung dinh Iy cosin trong tam gidc ABC, ta c6
AC? = AB* + BC* =2AB.BC.cos ABC =25 +12° —2.25.12.c0s 60° = 469.

Vay AC'=vAC? + AA” =/469+144 =~/613 (cm).

» Cau 24.Mot em nhoé can nang m = 25(kg) treeot trén cau truot dai 3,5(m) (nhu trong hinh dwdi

day). Biét rang, cau truot cé géc nghiéng so véi phrong ndm ngang la 30°. Trong cac
khéng dinh sau, cé bao nhiéu khang dinh dtng?

» Vi gia toc roi tw do § c6 do1onla ¢= 9,8(m/sz) thi d6 16n cua trong lwc P= mg tac
dung lén em nho cé d6 1on la 245 (N )

» Goc gitta d dich chuyén d so véi trong lyc P 1a 30°.

» Cong A(]) sinh bdi mot luc F 6 dd dich chuyén d duwoc tinh bdi cong thitc
A= ‘13 ‘ ) ‘;l ‘ .COs (f -d ) thi cong sinh boi trong lwe P khi em nho truot hét chidu dai cau truot
1a 428,75(]).

A. 2.

Chon A

» Vi gia toc roi tw do § c6 dolénla ¢= 9,8(m/sz) thi d¢ 16n cta trong luc pP= mg tac
dung 1én em nho c6 d6 16n 1 ‘TJ‘ - m\g\ ~25.9,8=245(N).

» Em nho truot tit di€ém A t6i di€m B nén khi d6 goc gitta do dich chuyén d so véi
trong lwc P la (d_;l_") = (TIB,I_") =60°.

» Ta c6 dO 1lon cua trong luc 1—5:m§ tdc dung lén em nhdé c6 4o lén la

1_3.‘ =m ‘g‘ =25.9,8=245(N) nén cong sinh boi trong luc P khi em nho trirot hét chieu dai

Jd

cau truotla A= ‘5

.cos(F,'Zi') = 245.3,5.c0560° = 428,75(])..

B. Cau hoi — Tra loi Dung/sai
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inh hop cht nhat ABCD.A'B'C'D' ¢c6 AB=2,AD=3,A'A=4.
Ménh dé

Dung

Sai

(a) | Vecto BA’ bing vecto CD'.

(b)

‘BA’ =‘A'D =‘DB‘

(c)

S0 cac vecto khac 0 c6d diém dau va diém cudi la cac dinh cta hinh
A \ 2
hopla A;.

(d)

(a) Vecto ﬁ b

Do dai ctia vecto BD’ bang 3.
= Loi giai
B/

(\'I

D C

ing vecto CD'.

Vecto BA’ bang vecto CD' vi chiing cung hudng va cung do dai.
» Chon DUNG.

() ‘BA’ -[aD =‘DB‘.
Ta co ‘B_f? :BA'zmsz\/% va ‘gﬁ‘:BD:m:\/m:\/B
nén ‘ﬁ; ¢‘Eé‘
» Chon SAIL

(c) SO’ cic vecto khdic 0 ¢6 diém diu va diém cudi la cic dinh ciia hinh hop la A .

S8 cac vecto khac 0 c6 diém dau va diém cudi 1a céc dinh ctia hinh hopla A].
» Chon DUNG.

(d) D6 dai ctia vecto BD' bﬁng 3x/§.
Do dai cta vecto BD' bang 33

Ta co

ﬁ‘zx/wﬁ +BC*+BB” =J4+9+16 =+/29 .

» Chon SAIL
» Cau 26.Cho hinh hop ABCD.A'B'C'D'.
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(‘1’

Dung

Sai

(a)

_— s ——

AB+A'D'+B'B=A'C

(b)

AB+AA'=B'A

(4]

AB—AD=D'B’

(d)

_— s ——  —

AB+BD-AC=DC

(a) E+A'D'+ﬁ=ﬂf )
» Chon DUNG.
(b) AB+AA = B'A.

Ta co:

AB+AA' = AB'.

» Chon SAIL
(c) AB-AD=D'B'.

—_— — —— —

AB-AD=DB=D'B

» Cho

n DUNG.

(d) AB+BD-AC=DC.

_— s —  —— —

AB+BD-AC=AD-AC=CD.

» Chon SAIL
» Cau 27.Cho hinh lang tru ABC.A'B'C’. Goi M la trung di€ém cua BB’ va G la trong tam tam giac
ABC.

= Loi giai

A

C

o4

Bl
Ménh dé

Ding

Sai

(@)

BM=_.BB
2

(b)

M=E+%ﬁ

()
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(d) | MA+ MB+MC =3MG
= Loi giai
(a) BM = %ﬁ
» Chon DUNG.

 —

AM =

(b) W:E%ﬁ.

_— — ——

AB+BM=AB+%ﬁ.

» Chon SAIL

(©) AM=LAB+ 1B
2P

E—

aM=Lapi L ap
2 2

» Chon DUNG.

(d) MA+MB+MC =3MG.

MA+

MB+MC =3MG

» Chon DUNG.
» Cau 28.Cho hinh hop ABCD.A'B'C'D’. Khi d6

Ménh dé

Dung

Sai

(a)

Hai vecto AB va C'D’ bang nhau

(b)

Hai vecto A'D va CB ddi nhau

(c)

Hai vecto A'B' va AC cung phuwong vdi nhau

(d)

Cé 3 vecto khac vecto 0 bang vecto BC
= Loi gidi

(a) Hai vecto E vd CTD; bﬁng nhau.

Hai vecto AB va C'D' nguoc huéng va cé do dai bang nhau.

= A_B. va C'D' d6inhau.
» Chon SAIL
(b) Hai vecto ﬁj va ET:? doi nhau.

Ta co

vecto A'D va CB’ cung do dai va nguoc hudng nhau

— A'D v CB' d6inhau.
» Chon DUNG.
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(c) Hai vecto A'B' va AC cung phwong vdi nhau.
Ta co A'B’ khong song song véi AC nén hai vecto A'B' va AC khong cung phwong véi
nhau.
» Chon SAI.

(d) C6 3 vecto khic vecto 6 bﬁng vecto Ef
Ta co cac vecto khac 0 bf?mg vOi vecto R,: la AD, A'D', B'C'
» Chon DUNG.

» Cau 29.Cho hinh chdp ti& gidc déu S.ABCD c¢6 O la tam ctia ddy ABCD, canh day bang a,canh
bén bang 24 (tham khao hinh bén).

S

Ménh dé bung | Sai
(@) | Géc gitra hai vecto AD va CB 1a 0°.
(b) | Géc giita hai vecto BD va BO la 180°.

(c) | Cosin cua goc gitra hai vecto BA va CS bang i

(d) | Géc giita hai vecto AO va SD bing 60°.
= Loi giai

(a) Goc giira hai vecto E vd C—é la 0°.

Hai vecto AD va CB 1a hai vecto ngugc huéng nén géc gitra chiing bang 180°.

» Chon SAIL
(b) Goc giira hai vecto ﬁ)' vd ﬁ la 180°.

Hai vecto BD va BO la hai vecto cung hudng nén goc gitra chung la 0°.

» Chon SAIL
(c) Cosin cua goc giita hai vecto BA va CS biang %

. (ﬁ,c_é) = (C_D,C_é) = S/CI\D

« Ap dung dinh 1y cosin cho tam giac SCD c6

2 2
—— SC24+(CD?*=SD? B (2a) +a’ —(2a) 1

cosSCD = =_
25C.CD 2.2a.a 4

» Chon DUNG.
(d) Géc giira hai vecto AO i SD biang 60°.
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» TOAN TU TAM

_— —_—

Tacé AO.SD = —EA(O—D - (75.) =-0A.0OD +0A.OS =0 nén goc gitra hai vecto AO va

SD bang 90°.
» Chon SAIL

» Cau 30.Cho t& dién déu S.ABC co tat ca cac canh b?mg a, M la trung diém ctia canh BC.
S

c
Ménh dé Ping | Sai
(2) | SASB=SB.SC =SA.SC
(b) | AM :—Sj+%§+%§
(c) | Géc gitta SA va BC bing 90°
(d) | AM.SC=0
s Lo gidi

(a) SA.SB=SB.SC =SA.SC .

2

Ta co S_Agﬁ =SA.SB.cos ZS\B =74.4.c0s 60° = % )

2

e

» Chon DUNG.

®) M=—ﬁ+%@+%§.

Ta c6: A_AZ=5_AZ—S_'A=—57{+%§§+%S_C'.

» Chon DUNG.

(c) Géc giira SA v BC bang 90°.

Goc gitra SA va BC bang 90°.
[N 2

Ta cé SC.SA =SB.SA = a®.cos 60° = % .

E— —_— — B —

_ — _ _— _

., 2
Tuong ty, SB.SC = % ;SASC = % nén SA.SB=SB.SC=SASC.

Suy ra BCSA= (Q—S_B.).SA =SC.SA-SB.SA =0 nén goc gitra SA va BC bang 90°.

» Chon DUNG.

(d) AMSC=0.
Tacé m‘f(ﬁ%@%ﬁjﬁﬁﬁ%@ﬁ%ﬁﬁ

a’ a’
= ——
2 2

N | —
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» Chon SAIL

a3

» Cau 31.Cho hinh h¢p cht nhat ABCD.A'B'C'D" ¢6 ABCD la hinh vuéng canh a va AA'= >

Goi O la giao diém cua AC va BD.

A.’ B
D! ! .
y SR S 9
/’,’ __‘::-.T_ -------
BN O~
D C
Ménh de Pung | Sai

(a) (fC,CTﬁ) =(AC,C'A)

(b) | Goi ii= AB+AD, 5=B'C'. Tacé (ii;3)=60°.

() | Goi ¥=BA+BC, j=A'C’. Tacé (%;7)=90°.

(d) (CTA',O_C‘) —90°
= Loi gidi
@ (AC,CA’)=(Ac,ca).
(ac,ca’)=(ac,ca).
Ta c6 AC//C'A’=(AC,C'A")=0°.
/T(f,@ la hai vecto ngugc huéng nén = (fTé,@) =180°.

» Chon SAI.
(b) Goi ti= AB+AD, 5=B'C’. Ta c6 (ii;3) = 60°.

—_—

Taco ii= AB+AD = AC, 5=BC’ = (i;%)=(AC,BC'|=(AC, AD)=CAD =45°.

» Chon SAI.
(c) Goi ¥=BA+BC, jj=A'C. Ta cé (%;7)=90°.

E—

Tacé ¥=BA+BC=BD, y:A’C’:TC suy ra (55;9):(25313):900.
» Chon PUNG.
@ (04,0C) =90°.
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A Jed
D .
fli~‘:::‘\*\7"'l:“:::::= B
L
D C
2 \/g ’ 5a° 2

Suy ra tam giac OA'C’ khong thé vudng tai O.
» Chon SAI.

» Cau 32.Cho hinh lap phwong ABCD.A'B'C'D’ ¢6 canh bang a. Goi O,0’ Tan luot 1a tam ctia hinh
vudng ABCD va A'B'C'D'.

A n
: O
D! : &
e S L
R s
D C
Ménh de Pung | Sai
L 2
(a) | ABDC' =%
2
N i
(b) | AB'.B'D' = 5
(c) D'A'+C'C+ AB|= a3
(d) ‘OA’ +OB'+0C'+ OD" =4q
= Loi gidi

2

(a) Es’.ﬁ:%.

_ _—

Tacé AB.DC = AB.AB = ‘EHA—B’ cos(E,ﬁ) — a.av2.cos45° = a.

» Chon SAI

a2

(b) AB.BD =-2.
2
Ta co (@, B'D') =180°— m =120°, suy ra

c0s120° = (aﬁ).(aﬁ).(—%) _—y

ABBD = ‘AB". BD

» Chon SAI

» TOAN TU TAM
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(c) ‘D'A'+C—'C'+E‘ = u\/g

Tacdé DA'+C'C+AB=D'A'+D'D+D'C'=D'B
Suy ra ‘D'A'+(76+Z—B' :‘ﬁé —BD' =3

» Chon PUNG.
) ‘OA’ +OB +0C' +OD" _4a.

A B
! O
D, X C.
P
U e
lommnt O
D C

Ta c6 OA'+0B +OC' +0D' = (OA' +oc')+ (OB' +OD') ~ 200 +200' =400'.

Suy ra |OA'+OB'+0OC"+0OD’ =4a.

_ 4‘00'

» Chon DPUNG.
C. Cau héi - Tré 1oi ngin
» Cau 33.Cho hinh hoép ABCD.A'B'C'D’, tir cac dinh cua hinh hop da cho, c6 bao nhiéu vecto doi
(khac vecto khong) cuia vecto AB?
= Loi giai
v Tra loi: 4

_— — — —

Ta c6 céc vecto d6i ctia vecto AB 1a BA,CD,B'A',C'D'.

Vay s0 vecto doi la 4 vecto.
» Cau 34.Cho t& dién ABCD, goi M,N lan luot la trung diém ctia AB va CD. Biét rang
MN =aAB+bAC +cAD. Gia tri ctia biéu thirc a+b+c bang;
= Loi giai
v Tra loi: 1,5
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_— s  —— —

Ta c6: MN:MB+BC+CN:%@—E§+A—C+%C—[5.
l— — 1 — — 1— [— [——

:——AB+AC+—(—AC+AD):——AB+—AC+—AD
2 2 2 2 2

Vay a+b+c:§:1,5

» Cau 35.Cho hinh lap phuong ABCD.A'B'C'D’. Gia tri tan ctia gdc gitra hai vecto AD' va A'C’
bang (Iam tron téi hang phan nghin).
= Loi giai
v Tra loi: 1,732

Ta c6 (AD’,A’C') - (AD',TC) = D'AC = 60° (do tam gidc AACD' déu).
Vay tan60’ =+/3 ~1,732
» Cau 36. Trong khong gian voi hé toa 49 Oxyz, cho d@ va b tao v6i nhau mot g6c 120°, dong thoi ‘Zi‘ =2
i ‘5‘:5. Dit ii=ki-b vi 3=a+2b.D& i L3 thi gid tri clia k 1
= Loi giai
v Tra loi: -4,5

—

a

—

Ta co: ;.E: b

cos120 = 2.5.(—%) =-5.

D& il L3 id=0e(ki-b)(d+2b)=0

o2 -2 AP 9
o Kfaf' +(2k-1)a0 -2[p[ =0 —6k-45=0ek=—"=—45.

» Cau 37.Cho ba vecto 4,b,¢ khong dong phang. Xét ¥=2d-b—¢, j=-d+2b+¢, Z=ad+4b +mc .
Gid tri cia m d€ cac vecto X;3;Z dong phang bang?
= Loi giai

v Tra loi: 1
Do #;Z khong cting phuwong, dé cac vecto ¥;1;Z dong phang
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3

oa=——=

—a+(=2 12
S{2a+40=-1 ﬁzE
a+mfB=-1 =1

Vay m=1
» Cau 38.Cho hinh hop chit nhat ABCD.A'B'C'D’ nhu hinh vé. Dat mot vat tai dinh A, khi d6 tac

—_ — —

dong vao vat boi nhiing luc F,F,, F, c6 gia lan luot nam trén cdc canh AB,AD,AA' va

F|=2N,|E|=3N,|F| = 4N . Hay xac dinh d6 16n ctia hop luc F téc dong lén vat (Iam tron
dén hang phan nghin).
= Loi giai
v Tra 16i: 5,385
P ,
(o
D, o
A Li)p
2
D C

—_ — —

Tacd F=F +F +F,
Theo quy tac hinh hop ta cé: F c6 gid 1a ndm trén canh AC’

— —2 —2 —2
Do ABCD.A'B'C'D' 13 hinh hop chit nhat nén ‘F‘ . \/‘Fl HE[ +[E] =29 ~5,385N

» Cau 39.Cho tir dién ABCD . Dat AB = a, AC = b, AD=¢ goi G la trong tam cua tam gidc BCD.
Tim gid tri thich hop ctia k théa dang thirc vecto AG = k.(8+5 +ﬁ). (lam tron téi hang

phan nghin).

= Loi giai

v Tra 1oi: 0,333

Goi M la trung diém BC.
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AG = AB+BG = a+3BM a+31(BC+BD)

32
—F+ 3(ZE AB+AD- TB):&

Vay k:§~0,333.

» Cau 40.Cho tit dién ABCD. Goi G la trong tam tam gidc ABC . Tim gia tri thich hop cua k thoéa
dang thic vecto: DA+DB+DC =k.DG?
= Loi giai

v Tra loi: 3

_—  ——— —  — @ —— @ — @ — —— @ —

DA+ DB+ DC = DG +GA + DG +GB+ DG +GC =3DG..
Vay k=3.
» Cau 41.Cho hinh chép S.ABC c6 SA=SB=SC va ASB=DBSC =CSA . Hay x4c dinh géc giita cip
vecto SC va AB?
= Loi giai
v Tra loi: 90
b

B

_— —— — _— — _—

Ta cé: SC.AB = SC.(SE' —S—A) _SCSB-SCSA

= SC.SBcos BSC—SC.SA.cos ASC =0 (Vi SA=SB=SC va BSC = ASC)
Do d6: (S_C',E) =90°
» Cau 42.Cho hinh chép S.ABCD c6 day 1a hinh vuéng ABCD canh bang a va cac canh bén déu
bang a. Goi M va N lan luot 1a trung diém ctia AD va SD. S8 do cua géc (MN,SC)
bang:
= Loi giai
v Tra loi: 90
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Ta c6: AC = a2

= AC* =24’ =SA*+SC’
= ASAC vuobngtai S.
Suy ra SASC=0

Khi d6: NM.SC :%SZ{E N (WE’) —~90°
= (MN,SC)=90°.

» Cau 43.Cho hinh chép S.ABC c¢6 SA=SB va CA=CB. Tinh s8 do ctia gic giita hai duong thang
chéo nhau SC va AB.
= Loi giai
v Tra loi: 90
S

C

_— _—

Xét SC.AB = —CS. (FB' _ c71) _CSCA—-CSCB

= CS.CA.cosSCA —CS.CB.cosSCB
2 2 2 2 2 2
SC*+CA*-SA _CSCB. SC*+CB*-SB
25C.CA 25C.CB
2 2 a2 2 2 aop?
_s¢ +C‘24 oA _5C +C§ 5B _ ) (do SA=SB va CA=CB)
Vay gbc gitta hai duong thang chéo nhau SC va AB bang 90°.
» Cau 44. Mot chiéc 6 t6 dwgc dat trén mat ddy dudi cia mot khung sdt ¢6 dang hinh hop chit nhat

voi ddy trén la hinh chit nhat ABCD, mat phéng (ABCD) song song voi mat phéng ndm

=CS.CA.

ngang. Khung sat d6 duoc budc vao mdc E ctia chiéc can cdu sao cho cac doan day cap
EA,EB,EC,ED c6 d0 dai b?ang nhau va cung tao voi mat phéng (ABCD) mot goc béng
60°. Chiéc can cau kéo khung sat 1én theo phuong thang ding.

» TOAN TU TAM
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» TOAN TU TAM

Tinh trong lwong ctia chiéc xe 6 t6 (lam tron dén hang don vi), biét rang cac luc cang
E,g,t,? déu c6 cuong dd 1a 4700N va trong luong ctia khung sat 1a 3000N .
= Loi giai

v Tra loi: 13281

Goi A, B,,C,,D, Ian lwot 1a cac diém sao cho EA F EB F EC F ED E

Vi EAI, EI;, EC,ED c6 dd dai bang nhau va cting tao véi mat phang (ABC ) mot gdc bang
60° nén EA ,EB,,EC,, ED, c6 &6 dai bang nhau va cling tao véi mat phang (AIBICIDI) mot
gbc bang 60°.

Vi ABCD la hinh chit nhat nén A B,C,D, cting la hinh chita nhat.

Goi O la tam ctia hinh chi¥ nhat A BC,D,. Tasuy ra EO L(ABCD,).

17171

Do d6 géc gitta duong thang EA, va mat phang (AIB]CID) bang goc EA/l\O suy ra

EAO=60°.

——a:F

2

—

=|FE.

Ta cod ;

=|E,

— 4700N nén EA, = EB, = EC, = ED, = 4700N .

Tam giac EOA, vudng tai O nén EO = EA,.sin E‘l\O = 4700.5in 60° = 2350~/3 .

Ta co: F+F +F+F, =EA +EB, +EC,+ED, 4EO+OA +0C,+0B, +0D, 4EO

—_ - > —

Vi chiéc khung sat chita xe 6 t6 & vi tri cAn bang nén F +F, +F, +F, = P,véi P la trong Iyc

tac dung lén khung sit chita xe 6 to.
Suy ra trong luong ctia khung sat chita chiéc xe 6 t6 1a: ‘1_5‘ = 4‘@‘ = 4235013 = 94004/3N

Vi trong lwong ctia khung sit 1a 3000N nén trong luong ctia chiéc xe 6 to la:
9400+/3 —3000 ~ 13281N .
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» TOAN TU TAM

» Cau 45.Cho t& dién ABCD c6 AB=AC=AD va BAC = BAD =60°,CAD =90°. Goi I va ] Tan

luot la trung diém cua AB va CD . Hay xac dinh goc gitra cap vecto T] va CD.
= Loi giai

v Tra 10i: 90
A

N

ﬁ=ﬁ+ﬁ+5j(l)

ﬁ:ﬁ+ﬁ+§(2)

Lay (1)+(2) ta duoc:
2ﬁ:(ﬁ+i§)+(?ﬁ+§€)+(5j+ﬁ):?ﬁ+é€
Hay ﬁ:%(ﬁ+ﬁ):%(ﬁ+fc-@).
1L.CD - (4D + AC- 4F) (4D - AC)

l-—=-—= 1 1 l-——=-= 1

_Lap apac+lacap-Ltacr -1 aBaps L aBac
2 2 2 2 2 2
= —%.AB.AD.COS 60° +%AB.AC.COS 60°=0.

Vay ﬁLC—D:(ﬁ,C—D):90°.
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Chuong 02

TOA DO CUA VECTO TRONG KHONG GIAN

Ly thuyét

1. Hé toa dé trong khdong gian.

:u Dinh nghia:

~=~="Trong khong gian, cho ba truc Ox,Oy,Oz d6i mot vudng goc. &
» Goi 7,;,1_5 lan lwot 1a ba vecto don vi trén cac truc Ox,Oy,Oz. ]Z
» Hé ba truc nhu vay dwoc goi la hé truc toa do Descartes vuong //’ i
goc Oxyz trong khong gian hay goi don gian he toa do Oxyz. - O} -‘7,- ?

2. Toa db cva diém va vecto.
Pt .
f‘j;d' Toa do diém

~=~="Trong khong gian Oxyz, cho diém M.

» Néu OM = xi +vyj +zk thita goi bo ba s (x;;2) 1a toa d6 ctia

diéem M d6i véi hé truc toa do Oxyz.

» Viét M :(x;y;z) hoac M(x;y;Z);

Trong d6 x 1a hoanh d9, v la tung d9, z la cao d6 ctia diém M .

= _TOa dd vecto

| i d o

2 Trong khong gian Oxyz, cho vecto 4 .

» Néu 4 = alf + azf + a3l_€ thi ta goi b ba s6 (al;az; a3) la to d6 ctia vecto @ d6i vdi hé toa
do Oxyz

» Viét @ =(a,;a,;a,) hoac d(a,;a,;a,);.

Trong d6 a, la hoanh d9, a, 1a tung d9, a, la cao d cta vecto 4 .
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G?Cdc dang bai tap
—

R~ Dang 1. Toa dd diém

— .1{ 1
ﬁph”‘mg phap )

» N&u d=ai +a,j +ak thi 4=(a;a,;a,).

1) m thudc cac truc toa d0: ..ocvvveevveecveeceeeieeeeeeae,

2) m thudc cac mat phéng toa dO: .oovveereeeieere

» Néu OM:m1?+m2f+m3lz thi OM:(ml;mz;m3):M(ml;m2;m3).

» Néu MO =m,i +m,j+mk thi MO=(m1;m2;m3):> M(—m];—mz;—m3

)
M e Ox — M(x;0;0)
M eOy - M(0;y;0)

MeOz—)M(O;O;z)

Me(Oxy)—)M(x;y;O)
Me(Oxz)—)M(x;O;z)
Me(Oyz)—)M(O;y;z)

Vidy1.1.

Xac dinh toa d¢ diéfm M trong cac truong hop sau

(1) MO =27 -3k (2) OM=20A+1 véi A(2;-3;1)

= Loi giai

(1) MO =2i -3k
Ta c6 OM = —2i +3k . Do dé M(—2;O;3).
(2) OM =20A+7 véi A(2;-3;1)

Tacs OM =2(27 =37 +k)+3Kk =47 - 4] + 5. Vay M(4-4;5).

Viduy 1.2.

cac vecto OM,W.

Trong khong gian Oxyz, cho hai diéfm M (—4; 3;—1) va N (2;—1; —3). Tim toa do ctaa

= Loi giai

Ta c6: M(—4;3;-1) va N(2;,-1;-3).
Do d6, J/f':(—4;3;—1);ﬁ:(2;—1;—3).

{ Vi dy 1.3.

Cho diém M (-2;5;3). Tim hinh chiéu vudng gdc ctia diém M trén cac truc toa do.
g8
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= Loi giai
Goi:
M'(x;y; z') la hinh chiéu vudng goc ctia diém M trén truc Ox .

M”(x ; y”;z”) la hinh chiéu vuong goc cta diém M trén truc Oy .

M’”(x"'; y" ;z’”) la hinh chiéu vuong géc cta diém M trén truc Oz.

Khi d6 M'(-2;0;0); M"(0;5;0); M"(0;0;3).

Vidy 1.4.

Trong khong gian Oxyz, cho diém A(l; 2; —3) va vecto i = (3; —4;2). Hay biéu dién

theo cac vecto i,j va k mai vecto sau:

(1) OA (2)
= Loi giai
(1) OA
Vi diém A co toa do la A(l; 2;-3) nén OA = (l; 2; —3)
Do d6, OA=1i +2] +(-3)k =7 +2] -3k
(2) 4
Vi il =(3;-4;2) nén ii =31 +(—4)j +2k =31 —4j +2k.
2
Vidy 1.4.
Trong khong gian Oxyz, cho toa do A (4; 5; 3) va vi tri cac Z‘ 5 A
diém L;K;H; A;; A,; A, nhu hinh vé bén. Xac dinh toa do Ay | A(4;5;3
cula cac vecto AI—A,AZ—A O 1 5| Y
T Ay

= Loi giai
Tt hinh vé, ta co: ﬂ=5ﬁ; ﬂ=ﬁ
Ma L(0;0;3)= OL=(0;0;3) va H(4;0;0)= OH =(4;0;0).

Do do, AA=(0;0;3) va A,A=(40;0).
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R~ Dang 2. Toa d6 vectd

— u 7
= Phuwong phap )

Xeét hai vécto Et:(al;az;a3) va I;z(bl;bz;b3) ta co:

a,=b,
(1) Hai vécto bang nhau: ......coooovvveeeeeeerreeeecerereneeee i=bo a,=b,.

a, = b3
(2) ABCD 13 hinh binh hanh ..o, AB=DC.

4 Vidy 21.
Trong khéng gian Oxyz, cho @=3i +2] —k
(1) Xac dinh toa dd vecto 7 .
(2) Tim x;y;z dé I;:(x+2y—z—1;x—y+3z+l;3x—y—z—6) bang 4 .

. Loi gidi
(1) X4c dinh toa do6 vecto 7.
Tacd d=31 +2] —k =(3;2;-1).
(2) Tim x;y;z d€ l_;:(x+2y—z—l;x—y+3z+1;3x—y—z—6) bang 4.
X+2y—z-1=3 x=2
Tacod=b<x-y+3z+1=2 <qy=1.
3x-y-z-6=-1 z=0

4 Vidu 2.2.
Trong khong gian toa d¢ Oxyz cho ba diém M (1; 1;1),N(2;3;4),P(7; 7;5). Tim toa d6
di€ém Q d€ & giac MNPQ 1a hinh binh hanh .

= Loi giai
Ta co m:(1;2;3),@=(7—xQ;7—yQ;5—zQ). M N
- 1:7—xQ xQ:6 / /
MNPQ la hinh binh hanh & MN =QP <42=7-y, <y, =5.
Q P

3:5—2Q ZQ=2
Vay Q(6;5;2).

Viduy 2.3.
Trong khong gian Oxyz, cho hinh hop ABCD.A'B'C'D’" c6 A(l;3;—2),B(3;—2;4),
D(5;2;4),D'(4;1;2). Tim toa d¢ dinh C'.

= Loi gidi
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BC//AD
Ta co =

—

BCcungphuongﬁ

X-—3=4 x. =7
= BC=AD & {y.+2=-1&1y. =-3=C(7,-3;10).
z.—4=6 z. =10

CC'// DD’
Va{__~— S
CC' cung phuong DD’

Xo —T=-1 X =6

= CC'=DD' & {y, +3=-1 & {y. =—4=C'(6;4;8).

zC—IO:—Z zC,:8

» TOAN TU TAM
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R~ Dang 3. B&i todn thyc té
F o

Viduy 3.1.
Mot chiéc xe dang kéo cang sgi day cap AB trong cdng
treong xay dung, trén d6 da thiét 1ap hé toa dd6 Oxyz nhw

hinh bén dwdi véi do dai don vi trén cédc truc toa do bang

Im . Tim toa d6 ctia vecto AB.

> Loi gidi
AOBH vuéng tai H, c6 HOB =30°
OB=15:>OH=OB-COS3OO=#
BH:OB-sin3O°:175:>OK:%
Tacc’>()71=1<)l?,CTH_i OK—%7
. OF O —Of+0K _0d~ 137 15\/_
Khi dé AB = OB—OA = OH +0OK —OA = 7 SN2 T j0k
27 2
2
Vidy 3.2.

Mot may bay dang cat canh tir phi treong. Vi hé toa
dd6 Oxyz duogc thiét lap nhu hinh bén dwéi, cho biét

M la vi tri caa may bay, OM =14, I\/IO\B =32°,
MOC = 65°. Tim toa do diém M.

= Loi giai
» AKCM vuodng tai C c6 OC =OM.cos65°=14.cos65°~5,9
va CM =0OM.sin65°=14.sin65°~12,7.
ON =CM, AN =0OB.
» AOAN vuong tai A c6 OA=0N.cos58°=12,7.cos58°~6,7
va AN =0ON.sin58°=12,7.sin58°~10,8.
OM =0Ai+0B.j+0Ck=12,7i+10,8.j+5,9k.
Vay M(12,7;10,8;5,9).
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Luyén tap

A. Cdu héi - Trd 10i trdc nghiém

» Cau 1. Trong khong gian Oxyz gia st OM = 2i+3j—k , khi d6 toa 6 diém Mla
A. (-2;3:1). B. (2;,-3;-1). C. (2;3;-1). D. (2;3;1).
= Loi giai
Chon C

—

Theo dinh nghia ta c6 ?: (1; 0;0), j= (0;1;0) va %: (O; 0;1) .
Do d6, OM =2i+3j—k < M(2;3;-1).
» Cau 2. Trong khong gian Oxyz, cho AO =;—2;+3i<'. Toa d¢ cua diém A la
A. (-1;2;-3). B. (2;,-3;-1). C. (-3;2-1). D. (2;-1;-3).
= Loi giai
Chon A
AO=i-2j+3k= OA=-i+2j-3k & M(-1;2;-3).
» Cau 3. Trong khong gian Oxyz, diém nao sau day thudc truc Oy ?
A. M(0;5;0) B. N(4;0;0) C. P(0;0;6) D. Q(4;5;0)
= Loi gidi
Chon A
biém thudc truc Oy la P(0;0;6).
» Cau 4. Trong khong gian Oxyz, di€ém nao sau day nam trén mat phang toa dd (Oyz) ?
A. N(0;4;-1) B. P(-2;0;3) C. M(3;4;0). D. Q(2;0;0)
= Loi giai
Chon A
Mit phang toa d6 (Oyz) c6 phuong trinh la x=0= N(O; 4;—1) € (Oyz) .
» Cau 5. Trong khong gian Oxyz véi ?,7,% lan luot la cac vecto don vi trén cac truc Ox, Oy, Oz.
Tinh toa d¢ cua vecto ?+}— k.
A itj-k=(-1-11) B. i+j—k=(1;1-1)
k

C.i+j—k=(-L11) D.

Chon B
Ta c6 i=(1;0;0),j = (0;1;0), k = (0;0;1).

» TOAN TU TAM



Chuong 02
VECTO & HE TOA DO

Do d6 i+j—k=(L;1;-1).
» Cau 6. Trong khong gian Oxyz, cho A(Z;—I;O) va B(l; 1;—3) . Vecto @ co toa do la
A. (-1;2;-3) B. (1,-2;3) C. (-1,-23). D. (1;-2;3)

.....

Chon A
A(Z;—I;O), B(l;l;—3).

= AB=(1-2;1+1;,-3-0)=(~1,2;-3).
» Cau 7. Trong khong gian v6i hé toa do Oxyz, cho di€m A thoa OA = 2;—3}+ 4k va B(2; 1;4).

Toa do cuia vécto BA 1a

A. (0;-4;0). B. (4,-2;8). C. (-;-1,2). D. (-2;-2;4).
w Loi gidi

Chon A

A(2;-3;4)

BA =(0;-4;0).
» Cau 8. Trong khong gian véi hé toa dd Oxyz, cho hinh lap phwong ABCD.A'B'C'D’ ¢6 d6 dai

canh bang 1 nhu hinh v&.
A’T D
Apoooeeo ] ; L.y.
BlL-
Toa d0 ctiia vécto AC 1a
A. (,1,0). B. (0;1;1). C. (1,0;1). D. (L1;1).
= Loi gidi

Chon A
A(0;0;0); C(1;1;0).
AC=(L;1;0).
» Cau 9. Trong khong gian Oxyz, toa d¢ hinh chiéu cuia M (2; 1;4) lén truc Ox la
A. (2;0;0). B. (0;1;0). C. (0;0;4). D. (0;1;4).

.....

Chon A
Toa do hinh chiéu cﬁaM(Z; 1;4) lén truc Ox la (2; 0;0) )
» Cau 10.Trong khong gian Oxyz, toa d6 hinh chiéu caa M (—2; 1;4) lén Oyz la
A. (-2;0,0). B. (0;1;0). C. (0;0;4). D. (0;1;4).

-----
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» Cau 11.

» Cau 12.

» Cau 13.

» Cau 14.

» Cau 15.
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Chon D

Toa dd hinh chiéu cﬁaM(—Z; 1;4) lén Oyz la (0; 1;4) .

Trong khong gian Oxyz, cho ba diém A(l; 2; —1), B(2; -1; 3), C(—3; 5; 1). Tim toa d0 diém
D sao cho tz gidc ABCD 1a hinh binh hanh.

A. D(-2;8;-3). B. D(-2;2;5). C. D(-4;8;-5). D. D(—4;8;-3).
= Loi giai
Chon D
X, —1=-5
Ta c: AD=BC < (x, Ly, ~22, +1)=(-56-2) &y, ~2=6 = D(-4;8,-3).
z,+1=-2

Trong khong gian Oxyz, cho hinh hop ABCD.A'B'C'D’ ¢6 A(I;O;l), B(2;1;2), D(l;—l;l),
C'(4;5;-5). Tinh toa do dinh A’ ctia hinh hop.
A. A'(3;4,-6). B. A'(4;6;-5). C. A'(2;0;2). D. A'(3;5,-6).
= Loi giai
Chon D
Theo quy tac hinh hop ta cé: AB+AD+AA = AC'.
Suy ra AA'= AC'- AB-AD.
Lai c6: AC'=(3;5,-6), AB=(1;1;1), AD=(0;-1,0).
Do dé: H;:(2;5;—7).
Suy ra A'(3;5,-6).

Trong khong gian Oxyz, cho diém M thoa man MO =3k-2i + 4}: . Toa d6 diém M bang
A. (3;-2;4). B. (-2;4;3). C. (2:-4;,-3). D. (3;2;4).

= Loi giai
Chon C

Ta c6 MO =3k~2i+4j = MO =-2i+4]+3k= OM =2 —4j -3k = M(2;-4;-3).
Trong khong gian Oxyz, cho diém M thoa man OM = (2x—4)7—4}+(y—1)%. Khi diém
M €Oy thi gia tri x+2y bang?
A. 2. B. 4. C. 1. D. 3.
= Loi giai
Chon B
Tac6 OM =(2x—4)i—4j+(y—1)k= M(2x—4;~4;y-1).

2x—4=0 x=2
MeOy= = .
y—=1=0 y=1
Vay x+2y=4.
Trong khong gian Oxyz, cho diém A thda AO = 4%—2} va B(l; 2;—1) . Toa d6 cua vécto

AB 1a
A. (1,0;3). B. (0;2;4). C. (0;-2;-4). D. (-1;0;-3).
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Chon A
Ta co: OA=2j—4k = A(0;2;-4)
AB=(1;0;3).

» Cau 16.Trong khong gian Oxyz, cho ;:(2;—2;1) va Ez(x—l)?+(x2 —3);+ y}. Khi a=b thi gia
tri x—vy bang?

A. 0. B. 2. C. L. D. 1.
= Loi giai

Chon A

Ta cé: Ez(x—l)?+(x2—3)}+y}:>gz(x—l;x2—3;y).

IR , x=1

a=boix -3=2&x=Lx=-1& i

y=1 y=1 .
Vay x-y=0.
» Cau 17.Trong khong gian Oxyz, cho E=47—;.Toa d6 b bang?

A. (-1;4,0). B. (1,4;,0). C. (0;-1;4). D. (4;-1;0).
= Loi giai

Chon A

Taco: b=4j—i=b=—i+4]=b=(-1,4,0).

» Cau 18.Trong khong gian Oxyz, cho A(l; 0;0), B(O; 2;0);M(x—1; 2y—2;7). Goi M' 1a hinh chiéu
ctia M trén mit phang (Oxy) .Khi t¢ gidc OBM'A 1a hinh binh hanh thi gié tri x +y bang?
A. 4. B. 2. C. 1. D. -1.

= Loi giai
Chon A

M' 1a hinh chiéu cia M trén mat phéng (Oxy) = M'(x -1;2y —2;0) .

0=x-2
— =2
OBM'A 1a hinh binh hanh < OB = AM' < {2=2y-2 < {x .
y=2
0=0
Vay x+y=4.
» Cau 19.Trong khong gian Oxyz, hinh chiéu vudng goc cua diém A(1;2;3) trén mit phang (Oxz)
la
A. P(0;2;3). B. M(1;0;3). C. N(0;2;0). D. Q(1;2;0).
w Loi giai
Chon B
» Cau 20.Trong khong gian Oxyz, cho A(l; 2;3). biém d6i xting véi A qua truc Oz ¢b toa do la
A. (1;2;-3). B. (-1,-2;3). C. (0;0;3). D. (-1,2;3).
= Loi giai
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Chon B
Toa dd hinh chiéu cua diém A(l; 2;3) trén Oz la H(O; 0;3).
Goi diém A’ d6i xtng A qua truc Oz thi H la trung diém cua doan AA’, suy ra
A'(-1;-2;3).
» Cau 21.Trong khong gian Oxyz, cho cac diém A(l; 0;3); B(2;3; —4); C(—3;1;2). Piém Dsao cho
t& giac ABCD 1a hinh binh hanh ¢6 toa d¢ la
A. D(—4,-2;9). B. D(4;2;9). C. D(6;2;-3). D. D(-2;4;5).
= Loi giai
Chon A
Ta cé AB= (1; 3; —7) va AC = (—4; 1;—1) la 2 vecto khong cung phurong.
Suy ra ba diém A, B,C khong thang hang.
Goi D(x;y;z). Ta co AB= (1;3;—7); D—C :(—3—x;l—y;2—z).
-3-x=1 x=-4
D& tir gidc ABCD 1a hinh binh hanh < AB=DC < {1-y=3 <{y=-2.
2-z=-7 z=9
Diing dit liéu sau dé'trd 1oi cdc ciau hdi 22, 23, 24.
Can tryuc chan d€1a kiéu cdt quay dugc st dung d€ phuc vu cong viée x€p d& hang hda
chu yéu ngoai cac cang bén, bai (hinh anh minh hoa). Ta chon hé truc Oxyz thoa truc

Ox trung vdi truc chan d€, truc Oy vudng goc voi truc Ox va truc Oz trung véi truc can
cau (theo don vi mét, nhuw hinh vé). Goi M 1a vi tri tai dinh can cau, H la hinh chiéu cua
M 1én (Oxy). Biét tay can KM cua can truc dai 50m, truc can OK dai 50m,

(E,m) =60°; (;,O—)H) =45°,

» Cau 22.Diém M c6 cao do z,, 1a bao nhiéu

A ——. B. 93,3. C. 75. D. 60.

Chon C
Ta goi E 1a hinh chiéu ctia M 1én Oz.

» TOAN TU TAM



Chuong 02
VECTO & HE TOA DO

Ta co: EK:MK.COS60°:50%=25m =z, =OE=0K+KE=50+25=75m.

» Cau 23.Diém H cd toa d6 1a bao nhiéu

A. (25v2;25V2,0). B. (25;25,0).
(25\6 2516 j (S«f 5\2 ]
C | 20,20 ] D. |22, 3V2
2 2 2 2
= Loi giai
Chon C

Ta goi E 1a hinh chiéu cia M lén Oz.

\/5 e

Ta c6: ME = MK.sin 60° =50~ = 25\/3 . Suy ra OH = ME =25\3m.

Goi P,Q lan lwot 1a hinh chiéu caia M 1én Ox,Oy .

Vi (E",-OH) 45° = OP = 0Q = OH. £=i
Vay diém H c6 toa do (ﬂ % OJ
» Cau 24.Vecto KM c6 toa d6 la bao nhiéu
A. (25\/5;25\/5,25). B. (25;25,25).
. (25\/— 2572 25} b (25\/— 256 25}_
2 2
= Loi gidi
Chon D
256 2546
H| 222,200
Ta co [ > 2 J (ﬁi 75J
OE=75

Ma diém K €Oz c6 toa dd K(0;0;50).
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S (25\/3,25\/3 25}
7 2 7 .

Vay KM =
1y >

B. Cau hoi - Tra loi dung/sai

» Cau 25.Trong khong gian v6i hé toa d¢ Oxyz, cho diém M(2; 4;6) va ON =2i+k.

Ménh dé bung | Sai

(a) | Toa d6 diém N(2; 1;0)

(b) | Hinh chiéu vuéng goc cia M trén truc Oz la diém M’(O; 0;6)

(c) | Hinh chiéu vudng goc cuia M trén mat (Oxy) la diém N(2;4;0)

(d) | BGi xting v6i di€ém M qua mt (Oyz) 1a diém K(-2;0;0)
= Loi gidi
(a) Toa dj diém N (2;1;0).
ON = 2?+%, suy ra toa do diém N(2; 0;1) .
» Chon SAIL
(b) Hinh chiéu vudng goc cua M trén truc Oz la diém M’(O; 0;6).
Hinh chiéu vuong gbc ctua M(2; 4;6) trén truc Oz la diém M'(O; 0;6).
» Chon DUNG.
(c) Hinh chiéu vudéng géc cua M trén mat (Oxy) la diém N(2; 4;0).
Hinh chiéu vuong gbc ctua M(2; 4;6) trén mat ph:fmg (Oxy) la diém N(2; 4;0).
» Chon DUNG.
(d) Déi xieng v6i diéim M qua mit (Oyz) la diém K(-2;0;0).
D3i xting voi diém M (2;4;6) qua mit phang (Oyz) 1a diém K(-2;4;6).
» Chon SAL
» Cau 26.Trong khong gian Oxyz, cho hinh binh hanh OABC véi A(l;2;3), B(S;O;—l), va C(a; b;c)
M¢énh dé Pung | Sai

(a) | Toa do diém O(0;0;1).

(b) | Toa d0 vecto OA = (1,'2;3)

—

(c) | OB=5.i-k
(d) | Néu OABC hinh binh hanh, thi a+b+c=2
= Loi giai

(a) Toa db diém O(O; 0;1).
Trong khong gian Oxyz, goc toa do O(O; O;O).
» Chon SAL
(b) Toa dj vecto 5;{ = (1,'2;3).
Piém A(1;2;3), suy ra OA=1i+2.j+3k=(1,23) .
» Chon DUNG.
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(c) OB=5i—k.
Ta co B(S;O;—l). Suy ra vecto OB=5i—-1k.
» Chon DUNG.
(d) Néit OABC hinh binh hanh, thi a+b+c=2.
Ta co @ = 1.;"+ 2.7+3.% = (1;2,'3), C(a;b,'c) = O—C' = a;+ b}:+ c%
@ =(i3'—O—C. =(5.¥—1.%)—(a._i’+b.;+c.%) =(5—a;b;—1—c).
5—a=1 a=4
OABC hinh binh hanh, thi {b=2 < {b=2 .Khidd a+b+c=2.
—1-c=3 c=-4
» Chon DUNG.
» Cau 27.Trong khong gian Oxyz, cho hinh hop ABCD.A'B'C'D' 6 A(0;0;0), B(3;0;0), D(0;3;0)
, D'(0;3;3).

B : C

Hay xac dinh tinh dang sai cia cdc ménh dé
Ménh dé Dlng | Sai

@) | AB= 3;+;

(b) | A'(0;0;3)

(¢) | M la trung diém DD'. Khi d6, toa do diém M (0;3;-3)
(d) | Toa do diém C'(3; 3; 0)

= Loi gidi
(a) AB= 37+;.
B(3;0; 0)= OB=AB=3i.
» Chon SAIL
() A'(0;0;3).
Diém D’(O; 3; 3) cO hinh chiéu 1én truc Oz 1a A’(O; 0;3).
» Chon DUNG.
(c) M la trung diém DD'. Khi d6, toa dg diém M (0;3;-3).
Tac6 A(0;0;0)=0.
D(0; 3; 0)= AD =3j;
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D'(0;3; 3)= AD'=3j +3k.

Ma M 12 trung diém DD’ < AM :%(AD+ AD') - %(3}"+3}+3%) - 3}%% - (0;3,%).
3
Suy ra M(O; 3’3) .
» Chon SAIL
(d) Toa dj diém C'(3; 3; 0).
Ta c6 A(0; 0;0)=0.
Khidé B(3;0;0) = AB=0B=3i; D(0;3;0) = AD=3j; A'(0;0;3) = AA'=3k.
» Chon SAIL
» Cau 28.Trong khong gian Oxyz, cho diém M thoa man OM = 2_1"+7+%.
M¢énh dé Pung | Sai

(a) | Toa d0 ctia diém M la: (2; 1;1)

(b) | Hinh chiéu cua diém M 1én truc Ox la: (2; 1;0)
(c) | Hinh chiéu ctia difm M 1én truc Oy la: (0; 1;0)

(d) | Hinh chiéu cta diém M 1én mat phang Oxy la: (2; 0;1)
= Loi giai
(a) Toa db ctia diem M la: (2;1;1)
Ta co: W = 2;+;+E. Suy ra: M(Z;l,'l)
» Chon DUNG.
(b) Hinh chiéi ciia diém M 1én truc Ox la: (2;1;0)
Hinh chiéu ctia diém M 1én truc Ox la: (2; 0;0)
» Chon SAIL
(c) Hinh chiéu cua diém M Ién truc Oy la: (0; 1;0)
Hinh chiéu cta diém M 1én truc Oy la: (0; 1;0)
» Chon DUNG.
(d) Hinh chiéu ciia diém M 1én mdt phang Oxy la: (2;0;1).
Hinh chiéu ctia diém M 1én mat phang Oxy la: (2; 1;0).
» Chon SAIL
» Cau 29.Trong khong gian Oxyz, cho hinh 1ap phwong ABCD.A'B'C'D' c¢6 canh bang 4, dinh A
trung vd6i gdc O, cac diém B,D, A' Tan luot nam trén cac tia Ox,0y,0z.
Ménh dé Pung | Sai
(a) | Toa &6 cta diém D la: (4; O;O)

(b) | Toa d0 caa vec to C la: (O; 4;0)
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(c) ‘ Toa do ctia vecto A’ la: (0;0;4) ‘ ‘

(d) ‘ Toa d6 ctia vec to C' 1a: (4;4;4) ‘ ‘

= Loi gidi
Z
B &
.l D
Apmmmmnmnoooe V]
Bl
C

(a) Toa d§ ctia diém D la: (4;0;0)
Do OD cung hudng véi ; va ‘513‘ =0OD=4= 4‘;‘ nén OD = 4; hay OD = 0?+4;+ 0k .
Suy ra: D(O;4;O).
» Chon SAIL
(b) Toa dj ciia vec to C la: (0; 4;0)
Do OB cung hudéng voi iva ‘Cﬁ" =0OB=4= 4H nén AB=4i hay OB =4i+ O7+ 0k .
Theo quy tic hinh binh hanh, ta c6: OC = OB+ 0D = 4i +4;j +0k.
Suy ra: C(4; 4;0) .
» Chon SAIL
(c) Toa do ctia vec to A’ la: (0; 0;4)
Do OA' cung hudng voi k va ‘ﬁ‘ =0A'=4= 4‘%‘ nén OA' = 4k hay OA'=0i+ 0}+4% .
Suy ra: A'(0;0;4).
» Chon DUNG.
(d) Toa dj ciia vec to C' la: (4;4;4).
Theo quy tac hinh hop, ta co: OC'=0B+0D+0A =4i + 47+ ak |
Suy ra: C'(4; 4;4)
» Chon DUNG.
» Cau 30.Trong khong gian Oxyz, cho hinh hop chit nhat ABCD.A'B'C'D" c¢6 dinh A trung véi

- = —

goc O, cac vec to E,E,ﬁ theo thtt tu cung hudéng véi i,j,k va c6 AB=3,
AC=5,AA"=6.

Ménh dé bung | Sai
(a) | Toa @0 cta vec to AB 1a: (3;0;0)

(b) | Toa do cua vec to AC la: (3;4;6)

(c) | Toa do ctia vec to AC" La: (3;-4;6)
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(d) | Toa d0 cua vec to AM 1la: (%;4;6), véi M la trung diém cua C'D'. ‘ ‘

= Loi giai
A’t g
pd M
B/ | c
Ap ] A2
;,: _______________ _ y
Bl
- C

(a) Toa do cua vec to AB la: (3; 0;0)
Do AB cung huong voi iva ‘Zﬁ‘ =AB=3= SH nén AB=3i hay AB= 3?+O}+O%.
Suy ra: E = (3; O;O)
» Chon DUNG.

(b) Toa dj ctia vec to AC la: (3;4;6)
Ta c6: AD=+JAC’ - AB> =5 -3* =4
Do AD cung huodng voi 7 va ‘E‘ =AD=4=4

—

j| nén E=4} hay fTDzO?+4}+O%.

Trong hinh binh hanh ABCD, ta cé: AC = AB+ AD =3i+4]+0k.
Suy ra: ZE = (3; 4;0)
» Chon SAIL

(c) Toa dj ctia vec to AC' li: (3; —4;6)

—

= AA'=6=6|k| nén AA' =6k hay AA'=0i+0;]+6k

Do AA' cung hudng véi k va ‘ﬂ;

Trong hinh binh hanh AA'C'C, ta cé: AC' = AC + AA' =3i+4] + 6k
Suy ra: E: = (3; 4;6).
» Chon SAIL

(d) Toa do cua vec to AM i (%;4; 6}, v6i M la trung diém ciia C'D".

Vi AM :%(ﬁ+ﬁ) :%(AC'+AD+AA’) :%(3¥+47+ 6%+4}+6E) :%h 4}+ 6k .

Suy ra: R:(%;4;6j.
» Chon DUNG.
» Cau 31.Trong khong gian Oxyz, cho hinh hop ABCD.A'B'C'D" co A(l; 0; 1), B(Z; I 2),
D(1; -1;1), D'(3;4;-6).
| Ménh dé | Pang | Sai

(a) ‘ Toa do AB=(1; 1; 1) ‘ ‘
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(b) | Toa dd C(2; 1; 2)
(c) | Toa dd A'(3;5;-6)

(d) | Toa d0 trong tam tam giac A'B'C la G(3; 4; —3)

= Loi giai

(a) Toa dg AB=(1; 1 1).
Taco AB=(1;1; 1).
» Chon DUNG.
(b) Toa d6 C(2; 1; 2).
Goi C(x;y,' z):ﬁf:(x—l;y+l;z—l).
- x—1=1 x=2
Vi ABCD lahinh binh hanh < DC=AB < {y+1=1<{y=0=C(2;0;2).
z—-1=1 z=2
» Chon SAIL
(c) Toa do A’(3;5;—6).
Ta co E:(O; -1 O). Goi A'(x’; v’ z’):m:@—x'; 4-y'; —6—2').
- 3-x"=0 x'=3
ADD'A’ lahinh binh hanh < A'D'=AD < {4-y' =-1<y'=5 = A'(3;5,-6).
—6-2'=0 z'=-6
» Chon DUNG.
(d) Toa dg trong tam tam gidc A'B'C la G(3; 4; —3).
Goi B'(xo; Yos zo):ﬁ:(xo—& Y,—5; zo+6).
- x,—3=1 x,=4
ABB'A’ lahinh binh hanh < A'B'= AB <> {y,-5=1<1y,=6 = B'(4; 6;,-5).
z,+6=1 z,=-5
xG:2+3+4:
3
G la trong tam tam giac A'B'C =<y =O+5+6=13—1:>G(3;1—31;— ]

G

3

3
.. =2—;—5 _ 3

» Chon SAIL
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= 400N

Ménh dé bung | Sai

() | E, =—200i +281j+ 200k

(b) | E =86,547i+185,601] — 143,394k

(¢) | P9 16n lyc tong hop 1én gia d6 bang 485,297N

(d) | Géc tao boi lyc tong hop 1én truc Oy 1a 16,145°
= Loi gidi

(a) E, =—200i + 281+ 200k
D06 10n luc F, tac dung lén tiing truc toa do Descartes nhur sau:
F, =-400c0s60° =-200 N
F, =400c0s45°=282,84 N
F, =400c0s60° =200 N
= F, =200 + 282,84 + 200k
» Chon SAI.
(b) F =86,547i+185,601] — 143,394k
Cit mit phéng toa do luc F, tac dung lén truc toa do la xy la chiéu ngang va —z la chiéu
doc nhu hinh vé

—zV
D0 I6n lyc F, tadc dung lén truc toa d6 xy va —z béng
F,, =250c0s35° = 204,788N
F, =-250sin35°=-143,394N
CAt mat ph:fmg toa do luc ny tac dung lén truc toa d¢ la y la chiéu ngang va x la chiéu
doc nhu hinh vé
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y [<
=
e s
Ve

=

zy

&)
F, =204,788.5in25° =86,547N
F, =204,788.cos25°=185,601N
Vay F =86,547i+185,601j — 143,394k
» Chon DUNG.
(c) D I6n lyc tong hop lén gid do bang 485,297TN
Luc tong hop tac dung 1én gid do 1a :
F, =F +F, =—113,453i + 468,441] + 56,606k
F, =+/113,453> +468,441” +56,606” ~ 485,297N
» Chon DUNG.
(d) Goc tao béoi luc tong hop 1én truc Oy la 16,145°
Goi « la goc tao bai luc tong hop 1én truc Oy
sa= 468,441
485,297
» Chon SAIL

C. Cau héi - Trd 10i ngdin

= a~15,145°.

» Cau 33.Trong khong gian Oxyz, cho OA = 31 +4j -5k . Toa d6 diém A(x; y;z). Gia tri biéu thtec

S =100x +1000y +10z bang bao nhiéu?
= Loi giai

v Tra loi: 4250
Do OA =3 +4] -5k nén A(3;4;-5).
Vay S =100x+1000y +10z =100.3+1000.4+10.(~5) = 4250..

» Cau 34.Trong khong gian Oxyz cho hinh hop chit nhat OABC.EFGH c6 cac canh OA=5, OC =38
, OE=7(xem hinh vé duwdi day ). Toa d0 H (x; y;z). Tinh gia tri biéu thuc
P =50x+75y+1000z

Al-

» TOAN TU TAM
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v Tra loi: 7600
Tacd H e (yOz)vé hinh chiéu cua H1én Oy trung véi C nén H(0;8;7).
P =50x+75y+1000z =50.0+75.8+1000.7 = 7600 .

» Cau 35.Trong khong gian Oxyz, cho hai diém A(4;2;1), B(-2;,-1;4). Goi M la diém thoa man

dang thitc AM =2MB. Tim d dai vecto OM .

= Loi giai

v Tra loi: 3
Goi M(a;b;c).
m:(a—4;b—2;c—l)
MB=(-2-a;-1-b;4—c)

a—4:2(—2—a) a=0
Ta co: AM =2MB & 1b-2=2(~1-b) < {b=0.

c—-1=2(4-c) c=3

Vay OM =(0;0;3) > |OM| = 3" =3.

» Cau 36.Trong khong gian Oxyz, cho A(3; 2;—1), B(—l; 0;5). Piém M(a; b;c) thay doi thugc mat

phéng (Oxy). Tinh gid tri cta biéu thitc T =a+b+c khi [MA+MB| nhé nhét.

= Loi giai
v Tra loi: 2
Goi K la diém thoa: KA+KB=0 K(L;1;2).

Ta co: ‘MA + MB‘ _

(MK+@)+(AW<+@)‘:‘2W+(EA+@)‘ :‘2Z\W<‘ =2MK.
Do d [MA + MB| nho nhat khi va chi khi MK nho nhit

Diéu nay xay ra khi va chi khi M 1a hinh chiéu ctia K 1én mat phang (Oxy).
Suy ra M(I;I;O). Vay T=a+b+c=1+1+0=2.

» Cau 37.Trong khong gian Oxyz cho A(1;0;2), B(—1;2;2), C(S;l;l) . Goi M(a;b;c) 1a diém thudc

» TOAN TU TAM

mit phang (Oxz) sao cho biéu thitc S =2MA.MB+MB.MC +3MC.MA dat gid tri nho nhét.
Khi d6 T =6a-5b+3c c6 gia tri la
= Loi giai
v Tra 10i: 12
Do M(a; b;c) thudc mat phéng (Oxz) nén b=0= M(a; O,'c) .

Ta co m:(l—a;0;2—c), m:(—l—a;2;2—c), m:(3—a;1;1—c).

S=2MA.MB+ MB.MC +3MC.MA
=2(a2 —1+4—4c+c2)+(a2 —2a—3+2+c2—3c+2)+3(a2—4a+3+c2 —3c+2)

2 2
=6a> +6¢>—14a—-20c+22 =6 a—z +6 b—§ —1—72—1—7.
6 3 6 6
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» Cau 38.

» Cau 39.

» TOAN TU TAM

a=
Suy ra S dat gia tri nho nhat —% khi va chi khi

7
6
5
c==
3

Vay T=6a—5b+3c=6.%—5.0+3.§=12.

Trong khong gian Oxyz, cho hinh hop ABCD.A'BCD" ¢o A(O;O;O),
B(3;0;0),D(0;3;0),D'(O;3;—3). Goi G la trong tam tam giac A'B'C va toa d6 vecto
E:(a;b;c).Tinh S=a+b+c.

= Loi giai

v Tra loi: 1

Ta co Ez(& 0; O).Goi C(x;y; z):>D—C::(x; y-3; z)

x=3
ABCD 1a hinh binh hanh < AB =DC < {y =3. Suy ra C(3;3;0).
z=0

Emm—

Ta lai co AD = (0; 3; O). Goi A’(x’; v z') = A'D’

(—x'; 33—y -3- z')

x'=0
ADD'A’ 13 hinh binh hanh < AD = A'D’ < y'=0 .Suyra A’(O;O;—3).
z'=-3
Goi B'(xo; Yos zo):ﬁ:(xo; Yo zo+3)
x,=3
ABB'A’ la hinh binh hanh < AB=A'B'<>{y,=0 .Suyra B'(3;0;,-3).
Z,=-3
xG:O+3+3:2
3
s A Py 0+0+3
G(xG;yG;zG) la trong tam tam giac A'B'C <y, = 3 =1 .Suyra G(2;l;—2).
-3-3+0
z,=———=-2
¢ 3

Vay AG=(2L;-2)=>S=a+b+c=2+1-2=1.
Trong khong gian Oxyz, cho hinh chép S.ABCD cé ddy ABCD 1a hinh thoi canh bang 5
, giao diém hai dwong chéo AC va BD trung véi gdc O . Céc vecto OB, OC, OS Ian luot
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cling huéng voi i, ],k va OA=0S=4 nhu hinh bén dudi. Toa d6 vecto AM =(a;b;c)

véi M la trung diém ctia canh SC, khi d6 a+b+c bang bao nhiéu?

= Loi giai

v Tra 10i: 8
Vi ABCD 1a hinh thoi canh bang 5, O 1a giao diém ctia AC va BD nén O la trung
diém cua AC va BD.

Xét AOAB vuong tai O, co OB =+AB*-0A” =4/25-16 =3.
Vi OB va i cting huéng va OB=3 nén OB =3i .

Vi OA va j ciing huéng va OA =4 nén OA =—4; .

Tacé AB=OB-OA=3i+4j

Cé AC=20A=8 ma AC va ; cung hudng nén TC=8}.
Cé OS va k ciing huéng va OS=4 nén OS = 4k.

C6 SB=0B-0S =3i —4k

_ s —

Lai c6 AS = AB+BS :(3?+ 4})—(3?—4%):4}+ 4k .
Vi M la trung diém cua SC nén m:%(E+E)25(4;+4%+8;):6;+2%.
Do d6 AM =(0;6;2).

Suyra a+b+c=0+6+2=8

» Cau 40.Cho tit dién SABC c6 ABC la tam gidc vuong tai B, BC =3, BA=2, SA vudng goc voi

» TOAN TU TAM

mat phéng (ABC ) va co do dai b?mg 2. Chon hé truc toa do nhuw hinh bén duwdi. Diém
D(a; b;c) sao cho SBCD la hinh binh hanh. Khi d6 a+b+c¢ b@“mg bao nhiéu?

2z

= Loi giai
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v Tra loi: 8

S

Cac vecto don vi trén cac truc Bx, By, Bz lan lugt la ?, ;, k c6 do dai bf?mg 1.

Vi BA cting huéng v6i j va BA=2 nén BA = 2]

Goi I € Bz sao cho SABI la hinh binh hanh, ta c6 BI cung huong voi k va BI=SA=2

nén BI =3k
Theo quy tac hinh binh hanh, ta cé: Eézﬂ+§iz27+3l?
Vi BC ciing huéng véi i va BC=3 nén BC =37
Goi@=a?+b]?+clz
@:@—ﬁf:az?+bf+cl_<'—3zq':(a—3)z7+b]7+cl_c'
bé SBCD la hinh binh hanh thi
a-3=0 [a=3
BS=CD & 2] +3k=(a-3)i +bj +ck & 1b=2 < 1b=2
c=3 c=3
Vay a+b+c=38

» Cau 41.Cho hinh chép S.ABC c6 day ABC la tam gidc déu canh bang 2, SA vuong goc véi day
va SA bing 1. Thiét 1ap hé toa d6 nhu hinh vé bén dudi, toa do diém S(a; Jb ;c). Khi d6

a+b+c bang bao nhiéu?
\Z

= Loi giai
v Tra loi: 4

» TOAN TU TAM

Trang 18
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» Cau 42.

» Cau 43.

» TOAN TU TAM

Céc vecto don vi trén cac truc Ox,0y,0z Tan luot1a i=OC, j=OE, k=0H véi E la
diém thudc tia Oy sao cho OE =1 va H la diém thudc tia Oz sao cho OH =1.
Vi AABC déu va AO L BC nén O la trung diém ctua BC.
Ma BC=2 nén OB=0C=1va OA=13.
Vi OA va ; cung huong va OA = J3 nén OA = \/5; .
Theo quy tac hinh binh hanh, ta c6 0S=0A+OH = \/57 +k.
Suy ra s(o;\/§;1). Vay a+b+c=0+3+1=4
Trong khong gian voi mot hé truc toa do cho trude (don vi do 1dy theo kilomét), ra da phat
hién mot chi€c may bay di chuyén véi van tdc va huwdéng khong doi tir diém A (800; 500; 7)
dén diém B (940; 550; 9) trong 10 phat. Néu may bay tiép tuc gitt nguyén van téc va hudng
bay thi toa dd cia may bay sau 5 phut tiép theo la C(x;y;z). Tinh x+y+z.
= Loi giai

v Tra loi: 1594
Vi tri ctia may bay sau 5 phut ti€p theo la C(x;y; z). Vi hudng cua may bay khong doi
nén AB va BC cung huong. Do van t6c ctia may bay khong doi va thoi gian bay tir A
dén B gdp doi thoi gian bay tit B dén C nén AB=2BC.

1 (940—800 1550-500 9—7]:(70;25,_1)'

Do d6 ﬁ:EABz : :

2 2
X =940 =70
Mit khac, BC = (x—940; y —550;z—8) nén {y—550 =25
z—-8=1
x=1010
T dd Jy=575 =x+y+z=15%.
z=9

Trong khong gian Oxyz, cho hinh hop OABC.O'A'B'C’ va cac diém A(2; 3;1), C(—l; 2;3)

= Loi giai

v Tra loi: 33
A B

o . c

Ta co O(O;O;O)
Goi B(xB;yB;zB).
Ta co O—A=(2;3;1);&=(—1;2;3);@:(x3;y3;23).
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» Cau 44.

» TOAN TU TAM

Vi OABC 1a hinh binh hanh nén theo quy tac hinh binh hanh ta cé:

x,=2-1 [x,=1
» OB=0A+0C <y, =3+2< 1y, =5 = B(1;5,4)= OB=(1;5;4).
z,=1+3 z,=4

Co @ = (1;—2;2);@ = (xc, +Ly. -2z, —3);@ = (xB, Ly, -5z, —4);
ﬂ; =(xA, -2y,-3z, —1)
Vi OABC.O'A'B'C' Ia hinh hop nén:

xXo+1=1 X =0

» 00'=CC' & |y —2=-2 1y =0 =C(0;0;5)= OC =(0;0;5).
Zo—3=2 Z. =35
x,—2=1 X, =3

» 00" = AA' &<y, —3="21y, =1 = A'(31;3)= 0A'=(3;1;3).
z,—1=2 z,=3
x,—1=1 Xp =2

B —

» 00'=BB <1y, ~5=-2c 1y, =3= B(23,6)= 0B =(2;3;6).
Z,—4=2 Z, =6

— —_— — —

Nhitng can nha gb trong Hinh 1 dugc phéc thao dwdi dang mot hinh lang tru ding tam
giac OAB.O'A'B' nhu trong Hinh 2. Véi hé truc toa do Oxyz thé hién nhu Hinh 2 (don vi

do 1ay theo centimét), hai diéfm A’ va B’ c¢6 toa dd lan luwot la (240;450;0) va
(120; 450;300) . Mdi can nha gS c6 chiéu daila a cm, chiéu rongla bem, mdi canh bén cua

mat tién c6 d¢ daila cecm. Tinh a+b+c (Lam tron dén hang don vi).

= Loi giai
v Tra loi: 1013
Vi diém A’ ¢ toa do la (240; 450;0) nén khoang cach ttr A" dén cac truc Ox,Oy lan
lwotla 450cm va 240cm.
= A'/A=450cm va A'O'=240cm.
Tu gia thiét suy ra A'B’=(-120;0;300),
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Do d6 A'B' = ‘ﬁ‘ = J(=120)? +0? +300* = 6029 ~323(cm).

Vi O'0O=A'A=450cm va O' n3m trén truc Oy nén toa do cua diém O' la (0;450;0).

Do d6 O'B’ =(120;0;300) va O'B' =

O’B" =120% +0? +300> = 60729 ~ 323 (cm).

Vay mdi cin nha gS c6 chiéu dai la 450cm, chiéu rong la 240cm, mdi canh bén ctia mit
tién cé do dai 1la 323 cm.

=a+b+c=1013.

» TOAN TU TAM
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Chuong 02

Y

Ly thuyét

1. Biéu thuc toa dd cla téng, hiéu hai vecto va tich cha mdt sé véi mét vecto

s
v=1_ Dinh nghia:

— Trong khong gian Oxyz, cho hai vecto 7 = (”1 ;a, ;a3) va b= (b1 ;b, ;b3) va s6 k. Khi
do:
» Zi+l_7>=(a1 +b;a,+0b,;a, +b3) »G-b :(a1 —b;a,-b,;a, —b3)
» ki =(ka; ka,; ka, )
J%zk@
# Nhén xét: Hai vecto ;b voi b #0 cling phuong @ = kb < a,=kb,

4w

r‘«

» Tl nay, cac bai tap lién quan dén toa do déu duoc xét trong khong gian Oxyz .
2. Biéu thuc toa dd cla tich vé hudng

Br
{}‘u Dinh nghia:
— Trong khong gian Oxyz, tich vo hudng ctuia hai vecto 4 = (“1 ;a, ;a3) va b= (bl ;bz;b3)
duoc xac dinh boi cong thirc
i-b= ab +ab, +ab,.
3. Van dung

:Vi ~ ) A e
v=+" Toa d§ diém dau cudi:

~==="Trong khong gian Oxyz, cho hai diém A(xA;yA;zA),B(xB;yB;zB).

Ta co: E:(xB—xA;yB—yA;zB—zA).

:vi ~ .2 2
=" Toa d§ trung diém doan thang

S Trong khong gian Oxyz, cho hai diém A(xA;yA;zA),B(xB;yB;zB).

2 2

Toa d6 trung diém M cua doan thfmg AB la: M (xA 42pr o YaTYs o Fat 2 ]

» TOAN TU TAM
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-

=+ Toa dd trong tdm tam gidc

E Wiz

—===Trong khong gian Oxyz, cho AABC c6 A(xA;yA;zA),B(xB;yB;ZB) va C(xc;yc;zc)-

Toa d6 trong tam G ctia AABC la: G(xAH;BerC;yA+}éB+yc;ZA+ZB+ZCj.

» TOAN TU TAM
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egCéc dang bai tap

R~ Dang 1. Toa dd téng hiéu vecta

— ‘:f‘ Phuong phdp )

Trong khong gian Oxyz, hai vecto 4 = (al ;a, ?”3) va b= (bl ;b, ;b3) va sO thue k.
(1) d+b =(a,+b;a,+b,;a,+b,) (2) d-b =(a,~b;a,-b,;a,-b,)
a, = kb,
(3) ki = (ka; ka;ka, ) (4) 4 va b cung phuong <> 1a, =kb,
a, = kb,

4 vidy11.

Trong khong gian Oxyz, cho hai vecto 4 = (2;—1;5) va b= (0; —2; —4). Tim toa do cta
cac vecto sau: Zi+l;, ﬁ—l;, 54, 25—%5.

= Loi gidi
Ta co:

-2);5+(—4))=(2-31).

)+(-2)
d-b=(2-0;(-1)-(-2);5-(-4)) = (2:1,9).
55)=(

4 Vidu1.2.
Trong khong gian Oxyz, cho ba diém A(—l; -3; —2), B(2; 3;4) va C(3;5;7).
Chttng minh rang ba diém A,B,C tao thanh tam giac.

= Loi giai
Ta co: AB=(3;6;6); AC=(4;8,9).
.3 6 6 . S5 A \
Vi Z=§¢§ nén AB va AC khong cung phuong.

Vay ba diém A, B,C tao thanh tam giac.

» TOAN TU TAM
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R~ Dang 2. Toa dd diém - vectd théa diéu kién

— .1; 1
= Phuwong phap )

(1) Tich v6 hwéng ctia hai vecto: 4.b = aa,+bb, +cc,.
(2) @ va b vudng goc < db=0<aa, +bb, +cc, =0

3) 1 1a trung diém AB: I(XA;xB;yA;yB;ZA;‘ZB]

—>E+ﬁé=6:>wv1:m+m=zﬁ

7

4) G 1a trong tam AABC: G ;
3 3 3
—>GA+GB+GC =0= VM : MA + MB+MC =3MG
(5) G 1a trong tam chép ABCD: G(xA+xB+xc+xD Ya s YT Yp 'ZA+ZB+Zc+ZDJ
' 4 ’ 4 ’ 4
—>GA+GB+GC+GD =0=> VM : MA + MB+ MC + MD = 4MG

X, 4 X+ X Yt Y+ _zA+zB+zC]

{ Vidy 2.1
Trong khong gian Oxyz, cho ba diém A(3,' 2;1), B(l;—l;z) va C(l; 2;—1). Tim toa do

vecto ii théa ii = BC—3AO0.
= Loi gidi
Ta cé: BC =(0;3;-3), AO =(-3;-2;-1).
Do dé: i = BC-3A0 =(0-3.(-3);3-3.(-2);-3-3.(-1)) =(9;9:0).

d Vidy 2.2.
Trong khong gian Oxyz, cho ba diém A(l; 2;—1), B(2;—1;3) va C(—3; 5;1) . Tim toa do

diém D sao cho AB=2DC.

= Loi giai
Goi D(x; y;z) l1a diém can tim.

Ta co: E:(l;—3;4), D—C':(—3—x;5—y;1—z).

7

1=2(3-x) | 2

Tt gidc ABCD 1a hinh binh hanh < AB=2DC < {-3=2(5-y) & yzg.
4=2(1-z) =]

7 13
Vay D| ——;—;-1/1.

» TOAN TU TAM
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4 vidy 23.
Trong khong gian Oxyz, cho bon diém A(2;O;O), B(O;2;O), c(o,-o;z) va D(2,-2;2).
Goi M,N lan luot la trung diém AB va CD . Xac dinh Toa d0 trung diém [ ctia MN
= Loi giai
2+0 0+2 0+0

Ta cé6 M la trung diém AB= M ; ; = M(l; L O)
2 2 2

Va N 1a trung diém CD:N(ng;Ozz;zng:N(k 1;2)

Vay I 1a trung diém MN:I[I;I;IJ;;O;ZJ:I(l;l;l).

4 Vidu 2.4.
Trong khong gian Oxyz, cho hai diém A(1;2;—1) va B(O;—2;3). Tim toa d6 chan
duwong cao ké tr dinh O ctia tam giac OAB.
w Loi gidi
Goi K(x,' y;z) 1a diém can tim.
Taco: AK=(x-Ly-2z+1), AB=(-1;~4;4).
x—1=k.(-1) x=—k+1
Vi A,K,B thang hang nén AK =kAB < y-2= k.(—4) < y=—4k+2
z+1=k.4 z=4k-1.
= K(—k+1;~4k +1;4k—1) = OK =~k + 1, ~4k + 2; 4k 1).

\ o AR AR 13
Vi OK L AB nén OK.AB=0 < (—k+1).(=1)+(-4k+2).(—4)+(4k-1).4=0 < k=33

4 vidy 2.5.
Trong khong gian Oxyz, cho AABC biét A(2;4;—3) o trong tam G(2;1;0) .Khi do

xac dinh toa d6 AB+AC

= Loi giai
Goi M la trung diém doan BC, G la trong tam AABC N
Tacé AB+AC =2AM (quy tic hinh binh hanh)
Va AM =2 AG c
2
Do d6 A_B'+Z€=2KM=2%2@:3(0;—3,-3):(0;—9;9). B° A ‘C

» TOAN TU TAM
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R~ Dang 3. DO ddi vecto

— '1; 7
= Phuwong phap )

2 2
+(zB—zA)

(2) D6 dai vécto @ : ‘Zi| = \/(a1 )2 +(a2 )2 +(a3 )2 —>|71‘2 =i’ =(a, )2 +(a, )2 +(a, )2

(1) @:(xB—xA;yB—yA;zB—zA) %AB:‘E‘:\/(xB_xA)2+(yB—yA)

2
Viduy 3.1.
Trong khong gian Oxyz, cho A(l; 2;—1) va B(O; 3;1). Tinh d6 dai doan théng AB. I

oo
P

-----

Tacé AB=(-1;1;2) = AB=\(-1) +1*+2> =6

A Viduy 3.2.
Trong khong gian Oxyz, cho tam gidc ABC biét A(1;0;-2),B(2;1;-1), C(1;,-2;2).
Tim chu vi cia AABC.

‘

2 i
”\ &
i ‘
B

Theo cong thitc tinh do dai ta dwoc
AB:\/(2—1)2+(1—0)2+(—1+2)2 ~3;
BC=1+9+9 =410;
AC=0+4+16=25.

Chu vi ctia ABC: /3 +4/10+24/5.

4 vidy3s.
Trong khong gian Oxyz,cho A(1;2;—1), B(O;3;1); C(3;2;0). Tinh dién tich AABC

(néu cd).

Tacé AB=(-1;1;2) va AC =(2;0;1) khéng ciing phuong nén ba diém A; B;C 1ap thanh
tam gidc.
Va AB.AC=-12+1.0+2.1=0 = AB L AC= AB L AC nén AABC vuéng tai A.

Mt khac AB=,|(-1) +1*+2> =6 va AC=v2>+0+1* =5

Vay dién tich tam gidc ABC 13 S= %AB.AC - %\ﬁ.f = @

» TOAN TU TAM m
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Viduy 3.4.
Trong khong gian Oxyz, cho ba diém A(2;O;O), B(0;3;1), C(—3;6;4). Tim diém M
thuoc doan BC sao cho MC =2MB. Tim d0 dai doan AM .

= Loi gidi
Gia st M(a;b;c):m=(a;b—3;c—l) va B_C'=(—3;3;3).
1
a=—.(-3
)
Diém MeBC:MC=2MB:>BM=%BC<:> b—3=l.3<:> b=4 :>M(—1;4;2).
13 c=2
c—1==-23
3

Vay AM =~/9+16+4 =29 .

» TOAN TU TAM
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R~ Dang 4. Sy cung phuaong cua hai vectd

— o\ 1
ﬁth)’ng phap )

Xét hai vécto ﬁ=(a1;a2;a3) va Ez(bl; 2;173) ta co:
a,=b,
(1) Hai vécto bang nhau: a=b < {a, =b,
a,=b,
a, =kb,
(2) Vécto @ cung phuong vécto b:i=kb o a,=kb,
a, = k.b,

A vidyan
Trong khong gian Oxyz,cho cac vecto Zi=(4;1;—2); 5:(1;—2;—1); 3=(8;2;—4);

d= (—4;—1; 2) . Vecto 4 = (4; L; —2) cung phuong voi vecto nao da cho?

= Loi giai
i=(41-2) L= Khé huong b .
l;=(1, 5im) —¢_—2¢_—1 nén 7 khong cing phuong
ﬁ:( 1-2) 4. 1.2 nén 4 cling phuong ¢ .
E:(,z, ) 8 2 —4
i=(4:1; _ 3}
{2 E L 1)2):>_—4=_i1=72 nén 4 cung phuwong 4.

Vay vecto 4 cung phuong véi vecto ¢ va d.

4 vidy 4.2,
Trong khong gian Oxyz, cho hai vecto @ = (1;1;5) vab= (m+1;2n;10). Tim m,n d&hai
vecto i va B cing phuong.
= Loi giai
a, = kb, I=k(m+1) |k=
Dé hai vecto 4 va ™ cing phuong khi va chi khi {a, =kb, <> {1= k(2n) Sim=
a,=kb, |5=k.10 n

Vay: m=1n=1.
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Vidu 4.3.
Trong khong gian Oxyz, cho ba diém A(2;—1;5),B(5;—5;7), M(x;y;l). Véi gia tri
naocua x , ythi A,B, M théng hang.
= Loi giai
Tacé AB=(3;-4;2), AM =(x-2;y +1,-4).
, — — —2 y+l -4 =4
A,B,M thang hang. < AB, AM cung phuong e I 2 .
3 -4 2 y=7

Viduy 4.4.
Trong khéong gian Oxyz, cho hai diém A(-2;3;1) va B(5; 6; 2). Dudng thang AB cat

mat phang (Oxz) tai diém M. Tinh ti s6 %

= Loi gidi

Me(Oxz) :>M(x,'0;z); E=(7;3;1) :>AB:\/§; m=(x+2;—3;z—1)
x+2="Tk x=-9

A,B,M thing hang = AM =k.AB & {-3=3k < {-1=k = M(-9,0,0).
z—1=k z=0

BM =(-14;-6;-2), AM =(~7;-3;~1) = AM =+/59, BM =2/59 :%:%,
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R~ Dang 5. Tich vé hudng va Ung dung

— ;? Phuwong phap ) 2

Xét hai vécto ﬁ=(al;a2;a3) va l;:(bl;b

b
(1) Tich v6 huéng hai vécto: |
b

ab a,.b,+a,b,+a,b,

AR @) () (@) o) o) (o)

) >0 = (Zi;_’) la g6c nhon,

Chii:  Khi .b>0 thi cos

(&';I;
Khi 3.b <0 thi cos(a b

; )<0 :>(ﬁ;l;) la goc tu.
(2) Vécto @ vudng goc vécto b: 4.b =0 a b +a,b, +a,b, =0
P Badi todn lién quan gila dé dai va tich vé hudng:

Cho hai vecto # va v co ‘ii‘ =m;

5‘ =n va tao véi nhau mot géc «. Tinh ‘ﬁ +z7’ hoac ‘ﬁ —5‘
hoac tuy vao yéu cau bai toan.
Huéng gidi quyét

s Y AP — — 2 — —\2 — = = —
» Buéc 1: Bién doi (‘u+v‘) :(u+v) =1+ 2U.0+ 0

» Bude 2: Ap dung: {

Dé bién doi: i’ +2u.0+70

» Budc 3: Lap cac dit kién gia thiét vao (+)=>|ii+7|=?

- Avidysa.

Trong khong gian Oxyz, cho 4 = (—3; 4;0),5 = (5; 0;12). Tinh c6sin cua goc gitra a ;b . I

.....

[l
S

-3.5+4.0+0.12 3

" Joreere Freaz 1B

S

[

\5 = T-:::: Vl’ d U 5-2.

Trong khong gian Oxyz, cho A(—l;—2;3), B(0;3;1), C(4;2,'2). Cosin cua I;Q\C bé“mg I

-----

Ta co cosﬁf: COS(E,TC)=—- ma: E:(I;S;—z), TC:(5;4;—1).
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1.5+5.4+(-2)(- 1) 27 9

\/12 +5 4 \/52 ey B0 25

cos(AB AC)

\ - Vidu 5.3.

Trong khong gian Oxyz, cho hai véc to @ =(2;1;-2), —( 0;—/2;4/2 ) Tim tat ca gia

tri cia m dé€hai véc to i =24 +3mb va U =ma—b vudng goc voi nhau.

i =28 +3mb = (22 3m2; —4+3mf)
E:mﬁ—l;:(2m;m+\/5;—2m—\/§)
Khi do: iiﬁ=O<:>4m+(2—3mx/5)(m+x/5)+(—4+3m\/§)(—2m—\/5)=0.

@9mzﬁ—6m—6ﬁ=0@mzﬂ.

Ta co:

Viduy 5.4.
Trong khong gian Oxyz, cho vecto i :(l;l;—Z), U= (l;O;m). Tim m d€ goc gitra hai

vecto 7, U bang 45°.

.....

1-2m 1-2m=>0
& =— & 1-2m=~3+3m )
\/g. 1+m f (1 2m) =3+3m
= 2 = 2 oSm=2 f

Viduy 5.5.

Trong khong gian Oxyz, cho hai vecto i va ¥ tao véi nhau mot goc 120° va |ii| =2,

5| =5. Tinh [i+3].

-----

— — 2
Taco: (‘u+v‘) u+v)

Suy ra ‘ﬁ+5‘=\/ﬁ.

» TOAN TU TAM m



Chuong 02
VECTO & HE TOA DO : vy

R~ Dang 6. TGm ty cy

— g‘,f. Phuwong phap )

P Bai todn cuc tri dé dai vecto:
Cho n diém A ;A,;...; A, vacichéso k;k,;..;k, saocho k=k +k,+...+k, #0 va diong
thang d hodc mdt phing (P) Tim diém M trén dwong thing d hodc mdt phing (P), sao cho

k.MA +k, . MA, +..+k .MAH‘ nhé nhat.
Huéng gidi quyét

» Buoc 1: Goi I la diém théa man k, 1711 +k, E +...+k, 1A 0.

=

» Budc 2: Ap dung quy tac ba diém bién d6i:

k. MA +k, MA, +...+ kn.MAn‘ = ‘(k1 ik, +...kn)ﬁ‘ - \k”ﬁ’
» Buoc 3: Tim d0 dai nhé nhdt cta cac vecto da cho xay ra khi M xay ra ¢ vi tri nao?

P Bai todn cyc tri dé dai binh phuong vecto:
Cho da gidc AA, ... A, va ciché s6 k ;k,;...;k, sao cho k=k +k,+...+k,>0. Tim diém M
trén duong thing d hodc mat phing (P), sao cho tong S =k - MA +k,- MA; +...+k, - MA? dat
Qid tri nho nhit.
Huéng gidi quyét
» Budc 1: Goi I 1a diém thoa man kl.E+k2.E+...+kn.E =0.

2

. 2 N2 s 2 2 e
» Budc 2: Thay ring MAfz’MAI =(MA1) =(MI+IA1) =(M1) +2(MI.IA1)+(IA1)

Ap dung quy tac ba diém bién doi:
S=k -MA’+k,-MA] +..+k, -MA’

| (W) +2 (VLA () oo (] +2(18 ) (1)

=(k1+k2+...+kn)M12+(k1-IA12+...+kn-IAj)+...+2M{kl.m+...+kn.EJ

=0
:(kl+k2+...+kn)MIZ+(k1~IAf+...+kn-IAj)

» Buéc 3: Do k>0,d€ S=k, -MA] +k,-MA> +..+k -MA? dat gid tri nho nhat thi ta x4c
dinh vi tri difm M can tim.

P Chii ij: Cho da gidc A/A,...A vacichéss k ;k,;...;k, saocho k=k +k,+...+k, <0.
Tim di€m M trén d hodc (P), sao cho tong 5=k - MA; +k, - MA; +...+k, - MA;

dat gia tri 16n nhat. Ta cling thyc hién tuong tu.
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Vidu 6.1.
Trong khong gian Oxyz, cho bon dié’mA(Z;—3;7),B(0;4;1),C(3;0;5) va D(3;3;3).

GoiM la diém nam trén mat phang (Oyz)sao cho biéu thl'rc’MA+MB+MC +MD‘
dat gia tri nho nhat. Khi d6 xac dinh toa d¢ diém M.
= Loi giai
Tac6 AB=(-2;7,-6),AC =(1;3;-2),AD = (1;6;—4)nén[@,A—C)}.ﬂj — 420,
Suy ra AB,AC,AD khong dong phang.
Goi G la trong tam t dién ABCD . Khi d(’)G(Z; 1;4)

Ta ¢6 ‘MA +MB+MC+ MD‘ - ‘4MG‘ — 4MG.

Do dé ‘MA +MB+MC+ MD‘ nhoé nhét khi va chi khi MG ngén nht.

Vay M la hinh chiéu vudng géc cuaG 1én mat phéng(Oyz) nén M (0,' 1; 4) .

d Vidy 6.2.

Trong khong gian Oxyz, cho OA=7+ j-3k,B (2;2;1). Tim toa d6 diém M thudc truc
tung sao cho MA* + MB® nho nhét.
= Loi giai
Do M €Oy, nén M(O;y;O).
Tinh MA® + MB? =2y> -6y +20= f(y) )

T S
Do dé f(y) nho nhat khi va chi khi yZE.Vay M(O;%;Oj.

Ta co A(l;l;—3). Goi I 1a trung diém cua AB. Suy ra I(%;%;—l).
[N, ) PN | RN —\2 N —\2
Khi d6 MA® + MB> = MA +MB =(M1+1A) +(M1+IB)
I SN S S SN
—oMI +IA +IB +2MI.(IA+IB):2M12+IA2+IB2:2M12+9.

Do d6 MA? + MB* dat gia tri nho nhat
< khi MI c6 @6 dai ngan nhat
< M la hinh chiéu vuéng gdc ctia I trén truc tung.

Vay M(O;%;OJ.
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Chuong 02
BIEU THUC TOA DO CUA CAC PHEP TOAN VECTO

y

A. Cdu héi - Trd 10i trdc nghiém
» Cau 1. Trong khong gian Oxyz, cho hai vecto u =(—1,' 5;0) va o =(1;—5;—3), toa d0 cua vecto

u+0la

A. (2;—10;3). B. (2;10;3). C. (0;0;—3). D. (2;0,-3).
= Loi giai

Chon C

Do i+ =(~1+1; 5+(=5); 0+(-3))=(0; 0;-3).

» Cau 2. Trong khong gian Oxyz, cho hai vecto 4 = (—2; 5;2) vab= (1; —3;—1), vecto a—b o toa do

la

A. (1,-—2;3). B. (—3,-8,-3). C. (—1,-2,-1). D. (3,-—8;—3).
= Loi giai

Chon B

Do d-b=(-2-1;5-(-3); 2=(-1))=(-3;8;3) .

» Cau 3. Trong khong gian Oxyz, cho vecto 4 = (—2; 6;2) , vecto %ﬁ co toa dod la

A. (-6;9;6). B. (-3;9;3). C. (6;96). D. (-3;6;3).
= Loi giai
Chon B
3. (3 3 3
Do i = (5.(—2);5.6;5.2j =(-3;93).

» Cau 4. Trong khong gian Oxyz, cho ba vecto 4 =(2;—1;0), b= (—1; —3;2), ¢ =(—2; —4; —3), toa do
cua ii=2d-3b+¢ 1a
A. (53 -9) B. (-5; -3;9) C.(-3-7,-9) D. (3;7;9)
Chon A
Do ii=23-3b+¢ =(2.2—3.(—1)+(—2);2.(—1)—3.(—3)+(—4);2.0—3.2+(—3))=(5;3,-—9).

» Cau 5. Trong khong gian Oxyz, cho hai vécto d = (3;0;1), ¢ :(1;1;0). Tim toa d0 cuia véc to b
théa man dang thitc b—a +2¢ = 0?

A b=(-1,2;-1). B.b=(-2;1;-1).  C.b=(1;-2;1). D. b=(1;2;1).

-----
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» Cau 6. Trong khong gian Oxyz, hinh chiéu vudng gbc cta diém M(2;—2;1) trén mat phang

(Oxy) co toa dod la
A. (2;0;1).

Chon B

B. (2;—2;0).

C. (0;—2,-1).

= Loi giai

D. (0;0;1).

Ta c6 hinh chiéu cua diém M (x,;y, ;zo) trén mat phang (Oxy) la diém M'(x0 iY,;0).

Do d6 hinh chiéu ctia diém M (2 ;

» Cau 7.

doan thing MN Ila
A. (1;-1;3).

Chon A

Goi I la trung diém MN . Ta ¢

Vay I(1;-1;3).
» Cau 8.

A. (-5-1;-3). B. (3;1;1).

Chon C
Taco AB=(1;1;3).

B. (0;2;2).

—2;1) trén mat phéng (Oxy) la diém M'(2;—2;0).
Trong khong gian Oxyz, cho hai diém M (1 ;=2 2) va N (1 ;0 ;4). Toa d9 trung diém cta

C. (2;-2;6). D. (1;0;3).
= Loi giai
+
szxszN :lerl:1
Yutyy 240
y1= M2 N: 2 =—1_
+
ZI:ZMZZN :242—4:3

Trong khong gian Oxyz, cho hai diém A(l; 1;—2) va B(2; 2;1). Vecto AB c6 toa do6 la

C. (1,- 1;3).

= Loi gidi

D. (3;3;-1).

» Cau 9. Trong khong gian Oxyz, cho di€m A(2;-3;5). Tim toa do A’ 1a diém d6i xtng v6i A qua
truc Oy .
A, A'(2:35). B. A'(2,-3-5).  C. A(-2-3;5).  D. A'(-2-3-5).
= Loi giai
Chon D

Goi H la hinh chiéu vudng goc cta A(2; —3;5) l1én Oy . Suy ra H(O; —3;0)

Vi A’ d6i xing véi A qua truc Oy nén H la trung diém doan AA'.

X, =2x,-x,=-2

Suyra iy, =2y, -y,=-3= A'(—Z;—3;—5).

z,=2z,~-z,=-5

» Cau 10.Trong khong gian Oxyz, cho hai diém A(1;3;2) va B(3;—1;4). Toa dd vecto 1 = ZEA'—CTB)

1a
A U= (—7; 7;—8) .

» TOAN TU TAM

B. u= (—7;3,' —8).
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Chon D
Ta c6 BA = (—2;4; —2) va OB = (3;—1;4) suy ra 2BA = (—4; 8;—4).
Vay i = 2BA—-OB= (—7;9;—8).
» Cau 11.Trong khong gian Oxyz, cho hai diém A(O; 2;1) va B(3;—2;1). Do dai doan thang AB

bang

A. s B. 3. C. 25. D. 9.
= Loi giai

Chon A

=3 +(-4) +0° =5.
» Cau 12.Trong khong gian Oxyz, cho hinh binh hanh MNPQ 6 M(-4;3;3),N(4,—4;2) va
P(3;6;-1). Biét chu vi ciia hinh binh hanh MNPQ béng Va +vb véi a,beN va a>b.

Ta cb AB= (3;—4;0) nén AB= ‘fTé

Tinh a-b.

A. 4. B. 8. C. 16. D. 32.
w Loi gidi

Chon C

Tac6 MN =(8;-7;-1) va NP =(~1;,10;-3).
= \/82 +(=7) +(-1) =114 va NP= ‘ﬁ‘ = \/(—1)2 +10% +(=3)" =+10.
Chu vi ctia hinh binh hanh MNPQ 1a 2(MN +NP)=2+114 +2v110 =456 ++/440.

Khi d6 a=456,b=440. Vay a-b=16.
» Cau 13.Trong khong gian Oxyz, cho vecto i = (1; -2; 3). Vecto nao sau day cung phuong véi vecto

Suy ra MN = ‘W

u?

A. 7=(2;46). B.b=(-3;6-9). C.¢ =G;—2,%j. D. d=(-1;2;-3).
= Loi giai

Chon D

Duwa vao céc dép 4n, ta thay il =—d nén d cting phuong véi i
» Cau 14.Trong khong gian Oxyz, cho hai diém A(O;S;—l) va B(—l; —6;2). Tim giao diém C cta
duong thang AB va truc Ox.
A. C —1;0;0 . B. C l;0,‘0 . C. C(3;O,'0). D. C(—3;O,'O).
3 3

= Loi giai
Chon A
Do C thu0c truc Ox nén C(c; 0;0).

Ta c6 AB =(—1;—9;3) va AC =(c;—3;1).

Vi C= ABAOx nénba diém A,B,C thing hang hay AB clng phuong AC

<:>i:_—3:l<:>c:—l. Vay C —1;0;0 .
-1 -9 3 3 3
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» Cau 15.Trong khong gian Oxyz, cho hai diém A(l; 2;3) va B(—l; 4,'1). Goi I la trung diém cua

doan théng AB. Tinh IA.BA.
A. 4. B. 6. C. 4.

-----

Chon B

Vi I la trung diém AB nén 1(0;3;2). Suy ra ﬁ:(l;—l;l) va ﬂ:(2;—2;2).

Vay IABA=12+(-1).(-2)+1.2=6.
B. Cau hoi - Tra loi diing/sai
» Cau 16.Trong khong gian Oxyz, cho a :(2;—1;3),5 = (—l; 5;2)
Ménh deé

Dung

Sai

(@) | d+b=(-3;6;-1)
(b) | d-b=(

(© | 3b=(-3;15;6)

(d) | 2d-

(a) G+b=(-3;6;-1).
d+b=(2+(-1);-1+53+2)=(1;4;5)
» Chon SAIL

(b) i-b=(3;-6;1).
i-b=(2-(-1);-1-53-2)=(3;-61)
» Chon DUNG.

(c) 3b=(-3;15;6).
3b =(~1.3;3.5;3.2) = (-3;15;6)
» Chon DUNG.

(d) 26 -b =(5-7;4).
26 -b=(22+1;-12-523-2)=(5-7;4)
» Chon DUNG.

Ménh dé

Dung

Sai

(a) | —2d+b=(-5-2;-2)

b)| bl m=8

(c)

cos(ﬁ,l;)=§

(d)

» TOAN TU TAM m
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(a) —2ﬁ+5:(—5;—2;—2).
“2d+b =(-2.2-1;-2.1;-2) =(-5-2;-2)
» Chon DUNG.

(b) blé<m=8.
bliobi=0c-m-8=0<m=-8
» Chon SAIL

(c) cos(ﬁ,b)=§.

ib 2 2

TR
» Chon SAIL

(@) [¢|=2|d| < m=0.

Cos(ﬁ,l;):‘

6| =2[d] & Vm® +20 =25 & m* +20=20 & m=0.

» Chon DUNG.
» Cau 18.Trong khong gian Oxyz, cho AABC, biét A(—l; 0;3),B(4; 2;0),C(3; 1; —3).
Ménh dé bung | Sai
(a) G(Z; 1;0) la trong tam tam giac ABC
(b) D(—2,'—1,'O) la mot dinh cua hinh binh hanh ABCD

(c) M(a;b;c) thoa man AM =3CB.Khi dé a+b+c=—-13

M (a; b;c) e Ox sao cho BM vudng gbc véi duong thang AC . Khi d6

(d)
40 +b* +¢* =162
= Loi giai
(a) G(2;l;0) la trong tdm tam gidc ABC .
v —1+4+3 5
3
G(x;y;z) la trong tam tam gidc ABC <y = 0+32+1 =1
_3+0-3_
3
» Chon PUNG.
(b) D(—2;—1;O) la mgt dinh cua hinh binh hanh ABCD.
x+1=3-4 x=-2

D 1a mdt dinh ctia hinh binh hanh ABCD AD=BC < {y—-0=1-2 < {y=-1
z-3=-3-0 z=0

» Chon DUNG.
(c) M(a;b;c) thod man M=3§. Khido a+b+c=-13
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3CB.

(x+1;y;z—3); @=(1;1;3):>3(§=(3;3;9)
x+1=3 x=2

3CBey=3 ©qy=3.Vay M(2;312)
z-3=9 z=12

Suyra a+b+c=17
» Chon SAIL

(d) M(a;b;c)eOx sao cho BM wvubng géc v6i duong thing AC . Khi d6 4a® +b* +c* =162

M(a;b;c)er:b=0;c=O.

BM =

(a—4; —2;0); R = (4;1; —6)

BM vudng gbc véi duong thang AC khi

WLXG@W.XE=0@4(a—4)—2.1=0@4a:18@a:%

4a* +b* +c* =81
» Chon SAIL
» Cau 19.Trong khong gian Oxyz, cho ba diém A(l; 2; 3) , B(2;5;4) , C(O; 2; 0) Trong cac kh:fmg dinh

sau, khang dinh nao ding ? Khang dinh nao sai ?

Ménh dé

Dung

Sai

(@)

Khi vecto v :(1;3; —2n) cung phuwong vdi AB thi n ¢4 gia tri la —%

(b)

Khi ABCD la hinh binh hanh thi diém D(-1;-1;-1)

(c)

V6i diém E(x;y;-2) d€ A,B,E thang hang thi x+y = —%

(d)

biém M e (Oxy) sao cho A,B,M théng hang c6 toa do la M(—2; 7;0)

= Loi giai

(a) Khi vecto v :(1;3; —2n) cung phwong voi AB thi n c6 gid tri la —%

Khi vecto v = (1; 3; —2n) cung phuong voi AB thi n c6 gia trila

Ta co:

3 2n

C|AB=(131) L 1
, dé hai vecto v, AB cung phuong < -=—=——n

U= (1;3,' —2n) I3 1

» Chon DUNG.
(b) Khi ABCD la hinh binh hanh thi diéin D(-1;-1;-1)

Ez(l;?);l)

Goi D(a;b;c), tacd: § . D& ABCD 14 hinh binh hanh

DC =(-a;2—b;—)

—a=1 a=-1

& AB=DC &1{2-b=3 & {b=-1 = D(-;-1;-1)

» TOAN TU TAM
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» Chon DPUNG
(c) Véi diéin E(x;y;-2) dé A,B,E thing hang thi x+y = -%
BC =(-2;-3;-4)

Dé B,C,E thang hang < BC, BE cung phuong nhau, ta cé: < __,
BE:(x—2; y-=35; —6)

x-2 y-5 -6 3 - 1
<:>—2 =

» Chon DUNG.
(d) Diém M e (Oxy) sao cho A,B,M thﬁng hang co toa do la M(—2; 7;0)

| AB=(1;3;1)
Taco M e(Oxy):M(m;n;O), voi<_ | .
AMz(m—l;n—2;—3)

D& A,B,M thang hang

— -1 n-2 3 m=-2
< AB, AM cung phuong PN Lk s S N :M(—2;—7;0)
1 3 1 n=-7

» Chon SAI
» Cau 20.Trong khong gian Oxyz, cho ba diém A(2;—1;1), B(—l; 3;—1), C(S; —3;4) Trong cac kh.’fmg
dinh sau, khang dinh nao dting ? Khang dinh nao sai ?
M¢énh dé Pung | Sai
(a) | Tich vb huéng ctia hai vecto AB va BC bing —52
(b) | Goc ABC 1a goc tl

A . .~ . o T2y =23
(c) | Cosin gitra hai vecto AB, AC bang f
638

(d) | biém D(l; 2;x) véi AABD vudng tai B thigia tri x=-6

= Loi giai
(a) Tich v6 hwdng ctia hai vecto AB v BC bang —52
Ab= (34i-2)_ AB.BC =(-3).6+4.(~6) +(~2).5=-52
BC = (6; —6;5)
» Chon DUNG.
(b) Géc ABC 1 géc til.
Ta cé: BA.BC =52 >0 nén goc ITEE‘ la goc nhon

Ta co:

» Chon SAI
A . .~ . - N —23
(c) Césin giira hai vecto AB, AC bing Jers
638

» TOAN TU TAM
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AB=(-3; — —\  AB.AC

Tacod: {__, ( W 2) :cos(AB,AC)ZiB—éS

AC = (3;-2;3) 4B|.[ac
9-8-6 23

\/(—3)2 + 4+ (-2) .\/32 +(2) +3 V638
» Chon DUNG
(d) Diéin D(1;2;x)v0i AABD vubdng tai B thi gid tri x =—6
AB=(-3;4,-2)

E—

Ta co: AABD vuong tai B < AB 1 BD < AB.BD =0, véi
BD:(2;—1;x+1)

©—6-4-2(x+1)=0x=-6
» Chon DUNG

C. Ciu héi - Trd 10i ngin

» Cau 21.Trong khong gian Oxyz, cho hinh hoép ABCD.A'BC'D'" c6 toa dd cac diém
A(1;2;,-1),C(3;-4;1),B'(2;,-1;3),D'(0;3;5) . Gia st toa d6 diém A'(x;y;z) thi x+y+z la

= Loi giai

v Tra loi: 7

x=0
Sy =4.

z=3
Suyra x+y+z=0+4+3="7.

» Cau 22.Trong khong gian Oxyz, cho hai diém B(l; 2; —3) va C(7;4;—2). Goi E(x; y;z) l1a diém thoa
man dang thikc CE =2EB khi d6 x+ y+2z bang
= Loi gidi

v Tra loi: 3
Gia str diém can tim co toa do E(x;y;z), khi d6 CE = (x—7;y—4;z+2) va

ﬁ=(1—x;2—y;—3—z).

» TOAN TU TAM
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x=T7=2-2x
Theo gia thiét ta co CE =2EB nén ta c6 hé phuong trinh {y—-4=4-2y .
z+2=-6-2z

Giai hé phuong trinh ta thu dwoc nghiém la (x,' v; z) = (3 ;g ; —gj .

Vay diém E co toa do 1a E(3;§;—§j. Suy ra x+y+z:3+§—§=3.

» Cau 23.Trong khong gian Oxyz cho 3 diém A(2; 0;0),B(0; 3;1),C(—3; 6;4). Goi M 1a diém ndm

trén doan BC sao cho MC =2MB. Tinh d¢ dai doan AM (Két qua dugc lam tron ¢ chi
s0 thap phan thit nhat)
= Loi gidi
v Tra loi: 5,4
Goi toa d6 diém M (a;b;c), do M thugc doan BC va MC=2MB=CM =2MB (*).
Ta co ﬁz(a+3;b—6;c—4) va Aﬁ:(—a;S—b;l—c).
a+3=-2a a=-1
Do d6(*) e 1b—6=6-20<{b=4 = M(-1;4;2)= AM =(-3;4;2)=> AM =29 = 5,4.
c—-4=2-2c c=2

» Cau 24.Trong khong gian Oxyz, cho hai diém M(Z,' 2;1),N(—§;—;—J,E(2; 2,'3). Goi I(a,b,c) la

» TOAN TU TAM

33
tam duwong tron noi ti€p tam giac OMN . Tinh d6 dai IE.

= Loi gidi
v Tra loi: 3
Goi D la chan duong phan giac trong ke tir O. Dat OM =¢,ON =b,MB=a.
' 0
M* 5 N
M - DN e bMD-+cNB 0 (1
16-OMpi_ € pj VD G+ (brc) iD=
MD ac a
b+c

<:>a.f5+bf13+cj5=6c>a.f5+bfﬁ+b.A_45+c.I_ﬁ+c.ﬁ[3=6
@a.ﬁ+b.ﬂ+c.fﬁ+b.ﬁ5+c.ﬁ5:6
—_"_J

0

& alO+bIM+cIN=0
Ap dung cong thiic trong tam giac OMN , ta digc OM IN +ON.IM + MN.IO =0
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_ OM.x; +ON.x,, + MN.x, 0

OM +ON + MN
3 OM.y,+ON.y,,+ MN.y,

OM +ON + MN
B OM.z,, +ON.z,, + MN .z, B

OM +ON + MN

=1.

1.

Vay diém I(0;1;1)= [E=(21;2) = [E=2* +1* +2° =3.

» Cau 25.Trong khong gian véi hé toa dd Oxyz, cho hai diém A(—Z; 3; 1) va B (5; 6; 2). Puong th:fmg

AB cit mit phéng (Oxz) tai diém M . Tinh ti sO %

v Tra

M e(Oxz):>M(x;O;z);ZE:(7;3;1):> AB:\/E;ZM:(JC+2;—3;Z—1) va A,B,Mth:fmg

= Loi giai

loi: 0,5

9

x+2="Tk X=-
hang = AM =k AB(keR) &1 -3=3k & {-1=k = M(-9;0;0).
z—1=k z=0
BM =(~14;-6;-2); AM = (~7;-3;~1)
AB 1
DBM_ZJE:W_E_OIS

» Cau 26.Trong khong gian Oxyz, cho hai vecto 1 = (1; 1;—2) va U= (1; O;m). Goi S la tap hop cac

gia tri m dé€hai vecto % va o tao véi nhau mot goc 45°.S6 phan tir caa S 1a bao nhiéu?

v Tra

cos(ﬂ;?)):‘

Ma gia thiét cho: cos(ii;z?) =cos45° & ———
J6(1+m%)

1
@{3(1+m2)_(1_2m)2 S me2sve e

= Loi gidi

loi: 1
u.o 1.1+1.0-2.m

1-2m

1-2m

m<

N |~

-2m=0

m:2—\/g

Vay c6 1 gia tri m thoa man.

» TOAN TU TAM

i3] Jrer 2P P r0em Jo(t+mt)

N

— =

V6 .

3

(

1+m2):1—2m
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