$3. TICH CUA VECTO VOI MOT SO

A. CAC KIEN THUC CAN NHO

B.

1. DBinh nghia tich cua vecto voi mot s6. Cho s6 k va vecto a, dung dugc

vecto Lk a.

. Cic tinh chat cua phép nhan vecto vai mot s6 : Vi hai vecto a, b tuy v

vivaimoisok, helR taco:

ok(a +b)=ka +kb :

oh+ka=ha+ ka :

o hika)=(hka :

ela=a;: (-Da=-a;0.a=0; k0=0.

. Hai vecto Ei, b véi b =0 cung phuong khi va chi khi ¢6 s6 k dé a=kb.

Cho hai vecto ava b cing phuong, b= 0. Ta luon tim dugc s6 k dé
a= kb vakhi do s6 k tim dugce 1a duy nhét.

4. Ap dung:

e Ba diém phan biét A, B, C thing hing < AB = kAC, v6i s6 k xéc dinh.
o /12 trung diém ciia doan thing AB <> MA + MB =2MI, ¥ M.
e (; 1a trong tim cha tam gidc ABC <> MA+ MB+MC =3MG, VM.

5. Cho hai vecto a, b khong ciing phuong vi x i mot vecta tuy §. Bao gid

ciing tim ducc cap s6 h va k duy nhét sao cho ¥ =ha+kb.
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Aac dinh vecto £a

1. Phuwong phap

Dua vao dinh nghia vecto k a.



 lkal = kllal
Néu k>0, ka va a clng hudng ;
Néu k <0, ka va a ngugc hudng.
¢k0=0,0.a=0,0.0=0.
ela=a,(-)a=-a
2. Cdc vidu
Vidu1. Cho a = AB va diém O. Xac dinh hai diém M va N sao cho
OM =3a, ON =-4a.
GIAI

V& dudng thing d di qua O vi song song vdi gid cla a. (Néu O thude gia

clia a thid1a gid cia a) (h.1.18).

Hinh 1.18

Trén d ldy diém M sao cho OM = 3lal, OM va @ cing huéng khi d6
OM =3a. Ldy diém N trén d sao cho ON = 4la
khi d6 ON = —4a.

, ON va a ngugc hudng,

Vi du 2. Cho doan thdng AB va M |a mét diém trén doan AB sao cho
AM = %AB. Tim s6 k trong cac déng thiic sau :

a) AM = kAB ; b) MA = kMB c) MA = kAB.
GIAI
(Xem h.1.19)
A M Ef‘
Hinfr 1.189



a) AM =kAB = |k|=%:% Vi AM vi AB ciing huéng nén ;L_%

b) MA = AMB=,>|Ic] ME —%. Vi MA va MB nguoc huéng nén =_%

c) MA = kAB::|k[ Mg—é. Vi MA v AB ngugc hudng nén kz—é-

Vi du 3. a) Chiing minh vecto déi clia vecto 5a 1a (- 5)a.
b) Tim vecto ddi clia cac vecto 2a+3b, a—2b.,
GIAI
~(5a) = (—1).(5a) = (-1)3).a = (-5).a
~(2a+3b) = (-1).Q2a+3b) = (~1).(2a) +(~1).(3b)
= (-2).a+(-3)b=-2a-3b.

Aa=2by=(=Dla=2by=(-Da+2b =—ax2b.

EE{; Van di 2

Dhan tich (biéu t hi) mdt vecto theo hai vecto khong clng phuong

1. Phuong phap

a) D€ phan tich vecto x=0C theo hai vecto khong cung phuong 5=5§,
b= (TB. ta lam nhu sau :

e V¢ hinh binh hanh OA'CB’ c6

hai dinh O, C va hai canh OA’
vi OB’ 1an luot nim trén hai gid

ctia OA, OB (h.1.20).

Taco }':fﬂhfﬁ?.

Hinh 1.20
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e Xic dinh s6 h dé OA' = hOA.
Xic dinh s6 k dé OB’ = kOB.
Khi d6 x = ha + kb.

b) C6 thé sir dung linh hoat cic céng thiic sau :

e AB=0OB—0A . véibadiém O, A, Bbat ki:

o AC = AB+ AD néu tit giac ABCD la hinh hinh hanh.

2. Cacvidu

Vi du 1. Cho tam giac ABC cé trong tam G. Cho cac diém D, E, F lan lugt
la trung diém clla cac canh BC, CA, AB va I la giao diém clla AD va EF.
Pat u=AE, v=AF. Hay phan tich cac vecto Al, AG, DE, DC theo hai
vectdg Er 1._;

GIAI

e — ] e - =

Vi tr giac AEDF la hinh binh hanh nén AD=AE+AF=u+v va
A
;‘1I=5AD (h.1.21).

= s A e, [
Vay Al=—(u+v)=—u+-—v.
~ 2 2 2

AG=22D-2G+n=2u+2y
3 3 S

DE = FA=-AF,

viy DE = (—1].;+0,;.

— e e

DC =FE=AE-AF,
vay RZE—;.

Hinh 1.21

Vi du 2. Cho tam gidc ABC. Biém M trén canh BC sao cho MB = 2MC. Hay
phan tich vectg AM theo hai vectd u = ﬁ, v=AC.

al



GIAI
Taco

—_— —  —

AM = AB+BM = AB+ BC

= Ié+—(EE—EE}

e S oo

= —AB+—AC.
3 3

Hinh 1.22

Vay AM = %E%E (h.1.22).

e Ta c6 thé giai bai toan bing cich dung dinh Ii Ta-1ét nhu sau

Ke ME [/ AC va MF || AB, ta c6 AM = AE + AF. Theo dinh 1i Ta-lét

ap=lam are Zap eas B =L AR =1 AF=2A0=55
3 3 3 3 3 3

—_

Vay ﬂ=la+—r.
-

E Van di 7

Ching minh ba diém thﬁn& hang, hai ducng thzzmg $ONg $0ng

1. Phuong phap

Dua vio cic khang dinh sau :

e Ba diém phan biét A, B, C thing hang <> AB vd AC cling phuong <
AB = kAC.

e Néu AB =kCD va hai dudmg thang AB va CD phan biét thi AB // CD.

2. Cacvidu
Vi du 1. Cho tam giac ABC c6 trung tuyén AM. Goi I 1a trung diém ctia AM
va K 1a diém trén canh AC sao cho AK = %AC. Chiing minh ba diém B, I,
K thang hang.
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GIAI
Dit u = BA, v=BC (h.1.23).
Ta phén tich BK va BI theo ;{-T

—— —_— — —

l— = 1 — —
BK = BA+AK =u+ - AC =u-+—(BC - BA)

=u+—(v-u)=—u+-v 1
u 3(1 i) 3:,{ 3» (1)
—_— I ——t —
BI=E(BA+BM]
Hinh 1.23
=l{u+l1-‘)=lu+lv. (2)

gt g
Tir (1) va (2) suy ra 2u+v=3BK, 2u+v=4BI.

Vay 3BK =4BI hay BK = %EF. Do d6 ba diém B, I, K thing hang.

Vi du 2. Cho tam giac ABC. Hai diém M, N dudc xac dinh bdi cac hé
thitc : BC + MA =0, AB—NA—3AC =0. Chimg minh MN // AC.

GIAI

Tacé BC+MA+AB—NA—3AC =0.

hay  (AB+BC)+(MA+AN)—3AC =0
AC+MN -3AC =0
MN =2AC.

Viy MN cung phuong vaéi E

Theo gia thiét ta c6 BC = AM, ma A, B, C khong thang hiang nén bén
diém A, B, C, M 1a mot hinh binh hanh.

Tir d6 suy ra M khong thude dudng thang AC vi MN // AC.
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i!i; Van di 4

r— ¥ . - E @ - P ¥ Ll roa A o
Ching minh céc dang thic vecto cd chia tich cua vecto véi mot 86

1. Phuong phap

e Sir dung tinh chat tich cta vecto véi mot so.

e Sir dung cdc tinh chiét cha : ba diém thang hang, trung diém cta mét doan
thing, trong tam cla tam gidc.

2. Cac vidu
Vi du 1. Goi M va N |an luct |4 trung diém cla hai doan thdng AB va CD.
Chimg minh réng 2MN = AC + BD.
GIAI
Vi N la trung diém ctia doan thing CD nén 2MN = MC + MD.

Mt khic MC = MA + AC, MD=MB + BD nén

—f

MC +MD =MA+AC + MB+ BD = AC + BD+(MA + MB)
= AC+BD (vi M la trung diém cua AB).

e T

Vay 2MN = AC + BD.

Vi du 2. Cho hinh binh hanh ABCD. Chiing minh rang
AB + 2AC + AD = 3AC.
GIAI

— ) —

Vi ABCD la hinh binh hanh nén AB+ AD = AC . Do do

AB +2AC + AD = (AB+ AD)+2AC = AC +2AC = 3AC .

Vi du 3. Chitng minh rang néu G va G' lan luct la trong tdm cda hai tam
giac ABC va A'B'C'thi 3GG'= AA' + BB' + CC’.

GIAI
Vi G’ la trong tam cua tam gidc A'B'C’ nén

GG = GA L GR 4. GC (1)
30



Hon nita {E:=G_.A+E
GB' =GB+ BB’
GC' =GC+CC'.

— o g

Cong timg v€ ba dang thic trén va vi GA+GB+GC = 0 nén

GA'+GB’+GC'=AA'+BB'+C’C'. (2)

Tir (1) va (2) suy ra 3GG = AA"+ BB'+ CC".
e C6 thé chitng minh nhu sau

_ — —

Taco GG'=GA+ AA' +AG
(f' @+§+B{"
GG =GC+CC +CG'.

Cong timg vé& cta ba dang thirc trén va sir dung diéu kién cua trong tim tam
gidc ta suy ra diéu cin chung minh.

i:i; Van di 7

Xac dinh vi trf clia mot diém nhé dﬁng thic vecto

1. Phuong phap

Str dung cdc khang dinh va cdc cong thifc sau

® EE =a <> A=8HB ;

e Cho diém A va cho a. C6 duy nhét diém M sao cho AM =a :

e AB=AC & B=C, ?B=ﬁ@ﬂi =A

2. Cac vidu

Vi du 1. Cho tam giac ABC c¢6 D la trung diém cla BC. Xac dinh vi tri clia
diém G bist AG = 2GD.
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GIAI A

T AG=2GD, suy ra ba diém A, G,
D thang hang, AG = 2GD va diém G
o gitta A va D. Vay G la trong tam
cua tam giac ABC (h.1.24).

G

B D '
Hinh 1.24

Vi du 2. Cho hai diém A va B. Tim diém I sao cho 1A +2I1B =0,
GIAI
JA+21B=0 < IA=-2IB.
Tir do suy ra |H] = |—2Eéi hay /A = 2IB, IA va IB nguoc hudng (h.1.25).

A 1 B

Hinh 1.25

Vay 7 1a diém thuoc doan AB ma IB = %AB.

Vi du 3. Cho t(f gidc ABCD. Xéac dinh vi tri diém G sao cho

— RS —p R b

GA+GB+GC+GD=0.

GIAT
Ta c6 GA+GB =2GI , trong d6 I 1a trung diém ctia AB vi GC +GD =2GK,
trong d6 K 1a trung diém cua CD. Vay theo gia thiét ta ¢6 2GI +2GK =0

hay GI +GK =0 (h.1.26). "

Do dé G la trung diém cta doan thang /K. C

Hinh 1.26



C. CAU HOI VA BAITAP

1.20.

1.21.

1.22.

1.23.

1.24.

1.23.

1.26.

1.27.

Tim gia tri cua m sao cho a =mb trong cic truong hop sau :
aya=b#0;

b)a=-bvaaz0;

E[:ﬁ;
3|=15;

¢)a, b cing hudng va |E;] =20,

d) ;, b ngugc hudng va |:f|=5.

e) 5:6,5:&6 -

Chimg minh rang :

a) Néu 525 thi ma = mb .

b) mE=mB vam # 0 thi 5=5 :

¢) Néu ma=na va a#0 thi m=n.

Chiing minh rang tong cla n vecto a bing na (n1asé nguyén duong).

—f e

Cho tam gidc ABC. Ching minh ring néu GA+GB+GC =0 thi G Ia trong
tim cua tam giac ABC.

Cho hai tam giic ABC va A'B’'C’. Chitng minh rang néu AA'+ BB +CC' =0
thi hai tam gidc do c6 cung trong tam.

Cho hai vecto khéng ctung phuong a va b. Dung cac vecto :
2)2a+ b ; b) a—2b ; c)—5+%?5.

Cho luc gidc déu ABCDEF tam O c6 canh a.

a) Phén tich vecto AD theo hai vecto AB va AF.

b) Tinh do6 dai cua vecto %EE . % BC theo a.

Cho tam gidc ABC c06 trung tuyén AM (M la trung diém cua BC). Phan tich
vecto AM theo hai vecto AB va AC.
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1.28.

1.29.

1.30.

1.31.

1.32.

1.35.

34

Cho tam gidc ABC. Goi M 1a trung diém cta AB va N 1a mot diém trén
canh AC sao cho NA = 2NC. Goi K la trung diém cta MN.

Phan tich vecto A_E theo Ié v IE

Cho tam gidc ABC. Dung AB'= BC, CA'= AB va BC'=CaA.
a) Chitng minh rang A 1a trung diém ctia B'C".

b) Chimg minh cdc dudng thing AA’, BB’ va CC’ dong quy.
Cho tam giac ABC. Diém [ trén canh AC sao cho CI = ;::CA ,J 1a diém ma

J=—AC-—AB.
2 3

a) Chitng minh BI = %E—E&',

b) Chitng minh B, I, J thang hang.

¢) Hay dung diém J thoa man diéu kién dé bai.

Cho hinh binh hanh ABCD c¢é O la giao diém cua hai duong chéo. Chiing
minh ring véi diém M bat ki ta c6 MA + MB+MC + MD =4MO .

Cho tit gidgc ABCD. Goi I va J lin luot 1a trung diém cta hai dudng chéo AC
v BD. Chig minh AB+CD =21J .

Cho tit gidc ABCD. Cic diem M, N, P va Q lan luot 14 trung diém cia AB, BC,
CD va DA. Ching minh rang hai tam giac ANP va CMQ c¢6 cuing trong tam.

Cho tam gidc ABC,
a) Tim diém K sao cho E+ZE=CTB..
b) Tim diém M sao cho MA+ MB +2MC =0.

Cho tam gidc ABC ndi ti€p trong duong tron tam O, H la truc tam cta tam
gidc, D la diém d6i xing ctia A qua O,
a) Ching minh t gidc HCDB 1a hinh binh hanh.
b) Chitng minh : HA+ HD = 2HO :
HA+ HB+ HC =2HO ;

—_— — e —

OA+OB+0C =0H .



c) Goi G la trong tim tam giac ABC.
Chimg minh OH =30G.
Tir d6 c6 két luan gi vé ba diém O, H, G ?



