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VECTO

BAI 7. CAC KHAI NIEM MO PAU

Fh

| CHUONG | 5%

<0> LY THUYET.

1. KHAI NIEM VECTO

e Vecto la mdt doan thang c6 hudng, nghia 1a, trong hai diém mut ciia doan thang,
da chi r6 diém dau, diém cuoi.
e D0 dai cua vecto 1a khoang céach gitra diém dau va diém cudi cia vecto do.

Ki hiéu

e

Vecto ¢6 diém dau A4 va diém cudi B duoc ki hiéu 1a AB, doc 12 “vecto 4B .

Vecto con dugc ki hi¢ula a, b, x, y, ... khi khong can chi rd diém dau va diém cudi cta no.

a /; \[‘ ‘/;

Do dai cua vecto AB duoc ki hiéu la ‘ﬂ?

, nhu vay ‘E‘ = AB . DPj dai cua vecto a duoc ki
higu la |a|.
Vecto c6 d6 dai bang 1 goi 13 vecto don vi.

) luyéntépl _Cho tam giac déu ABC véi canh c6 d6 dai bang a . Hay chi ra cac vecto co do
dai bang @ va c6 diém dau, diém cudi 1a cac dinh ciia tam giac ABC.

Giai

Cac vecto c¢6 do dai béng a va co diém dau, diém cudi 13 cac dinh cua tam giac ABC la

AB,AC,BC,BA,CA,CB.

2. HAI VECTO CUNG PHUONG, VECTO CUNG HUONG, BANG NHAU
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2.1. Gia cia vecto: Puong thang di qua di€ém dau va diém cudi cua mot vecto dugce goi la gid
cua vecto do.

2.2. Vecto ciang phuong, vecto ciing hwéng: Hai vecto dugc goi 1a cing phuong néu gia cua
chiing song song hoac trung nhau.

Hai vecto cting phuong thi chiing chi c6 thé cling hwéng hodc ngwoc hwéng.

A4 B D C

2.3. Nhan xét
Ba diém phan biét 4, B, C thang hang khi va chi khi hai vecto AB va AC cung phuong.

2. 4. Hai vecto bang nhau: Hai vecto d@ va b dugc goi 1a bang nhau néu chung cing hudng
va c6 cung do dai.

Ki hiéu a=b.

3.3.Chuy

Khi cho trude vecto d@ va diém O, thi ta luén tim dugc mot diém A4 duy nhat sao cho OA=a.
3. VECTO - KHONG

Vecto — khong 13 vecto ¢ diém dau va diém cudi tring nhau, ta ki hiéu 1a 0.

Ta quy uéc vecto — khong cuing phuong, ciing huéng vdi moi vecto va ¢ do dai bang 0.

Nhu vay 0=AA=BB=..vi MN=0< M =N.

<‘> BAI TAP SACH GIAO KHOA.

4.1. Cho ba vecto a,b,c¢ déu khac vecto 0 . Nhirng khang dinh nao sau day 1a ding?

a) a,b,c déu cung phuong véi vecto 0.

b) Néu b khong cung huong voi a thi b nguoc hudng voi a.

¢) Néu a va bdéu cung phuong véi ¢ thi a va Bcfmg phuong.

d) Néu a va b déu cung hudng voi ¢ thi a va Bcfmg hudng.
Loi giai

Chon dép an caua,cvad
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4.2. Trong Hinh 4.12, hay chi ra cac vecto cung phuong, cac cdp vecto ngugc hudng va cac cap vecto
bang nhau.

+ Cac vecto cung phu(yng
+ Cap vecto ngugc hudng: avab;b vac;
+ Cip vecto bang nhau: a,c.
4.3. Chung minh ring, t&r gidc ABCD 1a hinh binh hanh khi va chi khi BC = AD.
Loi giai
AD//BC

+ Gia su tor giac ABCD 1a hinh binh hanh. Ta c6
AD = BC

AD//BC nén AD,BC cung phuong va AD = BC. Dya vao hinh v& ta thay hai vecto AD,BC
clng chiéu . Vay AD=BC.

C
+Gia st AD=BC= AD,BC cung hudng va ‘AD‘ ‘BC‘ { e C: T gidc ABCD la

hinh binh hanh.

4.4. Cho hinh vuong ABCD c6 hai dudng chéo cit nhau tai O. Hay chi ra tdp hop S chira tt ca cac vecto
khac vecto 0, co diém dau va diém cudi thudc tap hop {4,B,C,D,0} . Hay chia tap S thanh

cac nhom sao cho hai vecto thudc ciing mot nhom khi va chi khi chung bang nhau.
Loi gidi

Céc cidp vecto bang nhau trong tap S
(18.5)(1.3) (16 0¢). (335, 56.05) 5 ). (5.9 7.2
4.5. Trén mit phing toa d Oxy, hiy v& cac vecto OA, MN voi A(1;2),M (0;-1),N (3;5).

a) Chi ra mbi lién hé giira hai vecto trén.
b) Mot vat thé khoi hanh tir M va chuyén dong thang déu voi van tdc (tinh theo gid) duoc biéu

dién boi vecto v=0A . Hoi vat thé d6 c6 di qua N hay khong ? Néu c6 thi sau bao lau vat s&
tGi N?
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Loi giai
A |
5  sssseafas e sosbcer e B(S;S)

Y

O/l 3 x
M(0:-1)

a) Dua vao hinh v& , nhan thiy gia cua vecto 04 song song voi gia cua vecto MN va do dai
doan ‘]\TN‘ = 3‘@ , chiéu di tir O dén A cung chiéu di tir M dén N.

b) Mot vat thé khoi hanh tir M va chuyén dong thang déu véi van te (tinh theo gio) duoc biéu
dién boi vecto v=04.
Vit the gap N va thoi gian gap 3 lan thoi gian di tir O dén A.

@ HE THONG BAI TAP TU LUAN.

DANG 1: XAC PINH MOT VECTO; PHUONG, HUONG CUA VECTO; PO DAI CUA
VECTO

<0> PHUONG PHAP.

+ Xéc dinh mét vecto va xac dinh su cung phuong, cung hudng cuia hai vecto theo dinh nghia.

+ Duya vao cac tinh chat hinh hoc ctia cac hinh d3 cho biét dé tinh d6 dai cia mot vecto.

<0> BAI TAP.

Cau 1:  Véi hai diém phan biét 4, B c6 thé xac dinh duoc bao nhiéu vecto khac vecto-khong c6 diém dau
va diém cudi dugc 1ay tir hai diém trén?
Loi gii

Hai vecto ABva BA.

Cau 2: Cho tam giac ABC, c6 thé x4c dinh duoc bao nhiéu vecto khac vecto-khong cé diém dau va diém
cubi la cac dinh 4, B, C?
Loi giai
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A

Ta co 6 vecto: AB,BA,BC,CB,CA, AC.

Cau 3: Cho hinh luc giac déu ABCDEF tam O. Tim sb cac vecto khac vecto - khong, cung phuong voi
vecto OB ¢6 diém dau va diém cudi 1a cac dinh ctia luc giac?
Loi giai

D E
C@F
B A

Céc vecto cung phuong vdi vecto OB la:

BE,EB,DC,CD, FA, AF .

Cau4: Cho luc gidc déu ABCDEF tam 0. Tim sd cac vecto bang OC c¢6 diém dau va diém cudi 1a cac
dinh cua luc giac?
Loi giai

Do 1a cac vecto: AB, ED .

Cau5:  Cho hinh binh hanh ABCD tam O. Goi P, Q, R lan luot 1a trung diém ctia 4B, BC, AD. Liy 8
diém trén 13 gbc hodc ngon cia cac vecto. Tim s vecto bang vai vecto AR
Loi giai
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Co 3 vecto la RD; @;Q—C,m.
Cho tir gidc ABCD. Co bao nhiéu vecto khic vecto khong cé diém dau va cudi 1a cac dinh cta tir
giac?
Loi giai
Mot vecto khac vecto khong duoc xac dinh bai 2 diém phén biét. Khi co 4 diém 4,B,C,Dta
¢6 4 cach chon diém dau va 3 cach chon diém cudi. Nén ta s& c6 3.4 =12 cach xéc dinh sb

vecto khéc 0 thudc 4 diém trén.

S vecto (khéc vecto 0 ) c6 diém dau va diém cubi 1y tir 7 diém phéan biét cho trudc?

Loi giai
Mot vecto khac vecto khong duge xac dinh boi 2 diém phan bi¢t. Khi co 7 diém ta co 7 cach
chon diém dau va 6 cach chon diém cudi. Nén ta s& ¢c6 7.6 =42 cach xac dinh s vecto khac
0 thudc 7 diém trén.

Trén mit phang cho 6 diém phén biét 4, B,C,D,E;F . Hoi c6 bao nhiéu vecto khac vecto —
khong, ma c6 diém dau va diém cudi 1a cac diém da cho?

Loi giai
Xéttap X = {4, B, C, D, E ; F}. Véi mdi cach chon hai phan tir ciia tdp X va sip xép theo
mot tha tu ta dugec mot vecto thoa man yéu cau.
M3i vecto thoa man yéu cu tuong (mg cho ta 30 phan tir thudc tap X .
Vay s6 cac vecto thoa méin yéu cau bang 30.

Cho n diém phan biét. Hay x4c dinh so vecto khac vecto 0 c6 diém dau va diém cudi thudc n
diém trén?

Loi giai
Khi ¢6 n di€ém, ta c6 n cach chon diém dau va n—1cach chon diém cudi. Nén ta s€ c6 n(n—1)
cach xac dinh so vecto khac 0 thudc n di€ém trén.
Cho luc giac déu ABCDEF tam O. So céac vecto bang OC c6 di€ém cudi la cac dinh cua luc giac

1a bao nhiéu?
Loi giai

6 | Th.s Lé Viét (GV toan THPT Thing Long, Ha Noi) — Chuyén gia Chién lwgc Gido duc va Sw nghiép



®isE

i’f—}gﬁ Trun tﬁm‘BDVH Unix Thin Long - Website: trungtamunix.edu.vn - zalo: 0835.221183
b 5T Thay Lé Viét — Tw duy Kién tao — Gitip em giéi todn, Cung em chon nghé

C B

D A

bo 1a cac vecto: ﬁ; ED.

Céau 11: Cho ba diém M, N, P thiang hang, trong d6 diém N nam giira hai diém M va P. Tim céc cip
vecto cung hudng?
Loi gidi

M N P
Céc vec to cung huong 1a : MN va W, MN va W’, PM va ﬁ, PN va NM .
Cau 12: Cho hinh binh hanh ABCD. Tim vecto khac 0, cung phuong véi vecto AB va co diém dau,
diém cuéi 14 dinh cua hinh binh hanh ABCD.
Loi giai

Céc vecto cing phuong v6i 4B ma théa méan didu kién ddu Cau la: BA, CD, DC.

[/

Céu 13:  Cho lyc giac déu ABCDEF tim 0. Tim sd cac vecto khac vecto khong, cing phuong voi OC ¢6
diém dau va diém cudi 1a cac dinh cua lyuc giac 1a:
Loi giai

C B

—_— s — — — —— —— ——

Ciu 14: Cho diém A va vécto a khac 0. Tim diém M sao cho:
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a) AM cung phuong véi a.

b) AM cung hudng voi a.

Loi giai

Goi A la gid cua a.
a) Néu AM cung phuong véi a thi duong thang AM song song voi A. Do d6 M thudc
duong thang m di qua A va song song v6i A. Nguoc lai, moi diém M thudc duong thang m
thi AM cung phuong véi a.Chl y rang néu A thudc dudng thang A thi m tring voi A.
b) Lap luan tuong tu nhu trén, ta thay cac diem M thudc mot ntra duong thang goc A cua
duong thang m . Cu thé, d6 14 nira duong thang chua diém E sao cho AE va a cung hudng.
Cho tam gidc ABC c6 truc tim H . Goi D 1a diém ddi xting v6i B qua tdm O cua dudng tron
ngoai tiép tam gidc 4BC . Chimg minh ring HA=CD va AD=HC.

Loi giai

A

Tacd AH L BC va DC L BC (do géc DCB chin nira dudng tron). Suy ra AH // DC.
Tuong ty ta cling c6 CH /| AD.
Suy ra tit gidc ADCH 1a hinh binh hanh. Do 86 HA=CD va AD=HC .

Cho tam gidc ABC vudng can tai A, c6 AB = AC = 4. Tinh ‘R?‘

Loi giai

vi ‘B—C‘ = BC=+AB> + AC* =\16+16 = 42

8 | Th.s Lé Viét (GV toan THPT Thiing Long, Ha N§i) — Chuyén gia Chién lwge Gido duc va Sy nghiép



o
j%%:'

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Trung tﬁm‘BDVH Unix Thiang Lopg - Website: trungtamunix.edu.vn - zalo: 0835.221 183
Thay Lé Viét — Tw duy Kién tao — Giup em gioéi toan, Cung em chon nghé

Cho hinh vuéng ABCD ¢6 d6 dai canh 3. Gi4 tri cua ‘A—C‘ 14 bao nhiéu?

Loi giai
A . B
D 3 <
vi [4C|=4c =32
Cho tam giac déu ABC canh a. Tinh ‘@‘
Loi giai

vi ‘CT?‘zCB:a

Goi G 1a trong tdm tam giac vudng ABC véi canh huyén BC = 12. Tinh ‘G—M‘ (voi M 1a trung
diém ciia BC)

Loi giai
AM =

vi ‘GM‘ GM = 6=2

0 1
3 3
Cho hinh chir nhat ABCD, c6 AB =4 va AC =5. Tim d6 dai vecto AC .
Loi giai
vi |4C|= aC=5
DANG 2: CHUNG MINH HAI VECTO BANG NHAU

<0> PHUONG PHAP.

+ Pé chimg minh hai vecto bang nhau ta chimg minh chung c6 cing d6 dai va cing
huéng hodc dwa vao nhan xét néu tir gidc ABCD 14 hinh binh hanh thi 4B = DC hoic
AD = BC .

@ BAI TAP.

Cho hinh vuéng 4BCD tam O. Hay liét ké tt ca cic vecto bang nhau nhan dinh va tim cua
hinh vuéng lam diém dau va diém cudi.

Loi giai
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A
B
D C

Cac vecto bang nhau nhan dinh va tdm cua hinh vuong lam diém dau va diém cudi la:

AB=DC, AD=BC, BA=CD, DA=CB, AO=0C, OA=CO,BO=0D,0B=DO.

Cho vecto AB v mét diém C. Co6 bao nhiéu diém D thoa méin AB=CD.
Loi giai

Néu C nam trén duong thang AB thi D ciing nam trén dudng thang 4B .

Néu C khong nam trén dudng thang AB thi t gidc ABDC 1 hinh binh hanh. Khi 6 D nam
trén duong thang di qua C va song song véi duong thang AB .

Do vay, c6 vo s6 diém D théa man AB=CD.

Cho tir giac déu ABCD. Goi M, N,P,Qlan luot 1a trung diém cta AB, BC,CD, DA. Chimg
minh MN = QIB

Loi giai
B
M N
A C
0 P
D
MN [IAC PQ//AC
[Ny Q/f MNP
Ta co 1 ; 1 = = MN =QP.
MNZEAC PQZEAC MN = PQ

Vay MN =QP.

Cho tir giac ABCD. Didu kién nao 1a didu kién cin va du dé AB=CD?
Loi giai

Ta co:

By Cl; = ABDC 14 hinh binh hanh.

. — (4
-AB:CD:>1
A
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B/CD — —
D:>AB:CD.

T
gt

A
* Mat khdc, 4BDC 14 hinh binh hanh = {A

Do d6, didu kién cAn va dt dé AB = CD la ABCD la hinh binh hanh.
Céu 25: Cho hai diém phan biét 4, B. Xac dinh diéu kién dé diém / 1a trung diém AB .
Loi giai
Vi I 1a trung diém AB néntacé IA+ 1B =0+« [A=—IB < IA=BI .
Vay diéu kién dé diém / 1a trung diém ABla: 14 =BI .
Cau 26: Cho tam gidc ABC. Goi D,E,F lan luot 1a trung diém cac canh BC,CA, AB .
Chitng minh EF =CD.

Loi giai

A
A

D
Cach 1: Vi EF 1a duong trung binh cua tam giac ABC nén EF // CD nén
EF = %CB = EF =CD = |EF|=|CD| (1).
Mit khéc: EF cung huéng CD (2).

Tu (1) va (2) ta cé: EF =CD.
Cach 2: Chiing minh EFCD 1a hinh binh hanh

D2 chimg minh duge EF = %BC =CDva EF //CD = EFCD 1 hinh binh hanh= EF = CD.
Céu 27: Cho hinh binh hanh ABCD. Goi E 1a diém ddi xtimg C cia qua D.

Chéng minh ring AE = BD .
Loi giai

Vi ABCD 12 hinh binh hanh nén ta c6: BA=CD (1).
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T
B

Ta cé: E 1a diém d6i xtmg C cua qua D nén D 1a trung diém cua CE < CD=DE (2).
Tu (1) va (2) ta ¢6: BA= DE <> ABDE 1 hinh binh hanh nén AE = BD .
CAu 28: Cho AABC ¢6 M, N, P lan luot 1a trung diém cua cac canh 4B, BC, CA. Tim diém I sao
cho NP=MI .
Loi giai

A

B P C

Vi NP=MI ma NP=MB nén [ =B.
Cau 29: Cho t gidc ABCD. Goi M,N,P,Q lan luot 1a trung diém AB,BC,CD,DA. Chimg minh
MN = QP;NP = MQ.
Loi giai
B
M N

ANQT/—/JP/C

Tacd MN la dudng trung binh tam giac ABC = MN ||= %AC va PQ la duong trung binh tam

gic DAC:>PQ||:%AC. Do d6 MN |= PO = MNPQ 14 hinh binh hanh nén suy ra

MN = QP; NP = MQ.

Céu 30: Cho hinh binh hanh 4BCD. Goi M, N lan luot 13 trung diém ctia AB,DC . AN va CM lan luot
cit BD tai E,F.Ching minh rang DE =EF =FB
Loi giai

< AMCN 1a hinh binh hanh.
AM | /ICN

Theo gt ta cd : N la trung diém DC va NE//CF = NE la dudng trung binh ctia ADFC
= Ela trung diém cua DF — DE =EF (1).

{AM =CN
Taco:
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T
gt

Tuong tu ta ciing ¢6 : F 1a trung diém ctua BE nén EF = FB (2).
Tu (1) va (2) ta c6: DE =EF=FB.
DANG 3: XAC PINH PIEM THOA PANG THUC VECTO

<0> PHUONG PHAP.

Str dung: Hai véc to bang nhau khi va chi khi chung ctng d6 dai va cung huédng.

<0> BAI TAP.

Cau 31: Cho tam giac ABC.Goi M, P, O lan lugt 14 trung diém cac canh 4B, BC, C4 va N 1a diém

thoa man Az = CN . Hay xéac dinh vi tri diém N .
Loi giai

=0

A 0 C

Do MP=CN nén MP=CN va MP, CN cing huéng.
Vay N d6i xing véi O qua C.
Cau 32: Cho hinh thang ABCD véi ddy BC=2A4D. Goi M, N, P, O lan luot 1a trung diém cua

BC,MC, CD, AB va E 13 diém théa man BN = QF . Xac dinh vi tri diém E .

Loi giai
B M N C
o— O—O
0o f
o
A D

Ta co BN = @ nén BN = QF Vva ﬁ\[, Q_E cung hudng.

Ma QP=M=%AD=BN,SuyI‘a OP=BN nén E=P.

2
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Cau 33: Cho tam giac ABC ¢p trong tam G va N 1adiém thoaman AN =GC Hay xac dinh vi tri diém
N

Loi giai

N
Do AN =GC Vi 4, C, G khong thang hang nén AGCN 1 hinh binh hanh.
Vay N d6i xing v6i G qua trung diém M cia AC.

Cau 34: Cho hinh chit nhat ABCD, N, P lan luot la trung diém canh AD, AB va diém M thoa min
AP = NM . Xac dinh vi tri diém M .

Loi gidi
B C
0
Pe
D
A N

Goi O la tm hinh chit nhat 4BCD = 4P = NO.

Ma 4P =NM suy ra W=N—03M50.Vay M 1a tdm cua hinh chit nhat ABCD.

CAu 35: Cho hinh binh hanh ABCD tdim O va diém M théa min A0 =OM . Xéac dinh vi tri diém M .
Loi giai
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B C
0
A4 D

Tacdé 40=0M suyra AO=0M va AO, OM cung huéng nén A =C.

Ciu36: Cho 4B khic § va cho diém C. Xéc dinh diém D théa [4B|=|4D - AC|?
Loi giai
Taco |4B|=|4D - AC| < |4B|=|CD| < AB=CD.
Suy ra tap hop cac diém D 1a dudng tron tAm C ban kinh AB .
Céu 37: Cho tam giac ABC . Xac dinh vi tri caa diém M sao cho 34— MB + MC =0

Loi giai
A D

B C
MA—MB+MC=0<>BA+MC=0<>CM = BA .

Vay M thoa man CBAM 1a hinh binh hanh.
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