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VECTO

BAI 10: VECTO TRONG MAT PHANG TQA PO

@ LY THUYET.

I. TQA PQ CUA VECTO

| CHUONG |¢

1. Truc toa d¢
Truc toa do ( con goi 1a truc, hay truc s6 ) 1a mot dudng thang ma trén d6 da xac dinh mot diém
O va mdt vecto i c6 do dai bang 1. Piém O goi 1 gbc toa do, vecto don vi i goi 13 vecto don
vi cta truc. Piém M trén truc biéu dién s6 x, néu OM =x,i (Hinh 4.32.b).

-

Hinh 4.32.b
Cho hai diém 4 va B trén tryc (0;) Khi d6 c6 duy nhit s6 a sao cho AB=ai. Ta goisd a 1a
do dai dai s6 cua vecto AB d6i véi truc da cho va ki hiéu a = AB.
Nhén xét.
o Néu AB cung huéng véi i thi AB = AB, con néu 4B nguoc huéng v6i i thi 4B =— AB.
« Néu hai diém 4 va B trén truc (O;i). cd toadd lan luot la @ va b thi AB=b—a.
2. H¢ toa do

Pinh nghia. Trén mat phang, xét hai truc Ox,Oy co6 chung gbc O va vudng goéc v6i nhau.
Vecto don vi ctia truc Ox 1a i, Vecto don vi cua truc Oyla ] . Hé gém hai truc Ox,Oy nhu
vay dugc goi 1a hé truc toa do Oxy . Diém O goi la goc toa dg, truc Ox goi la truc hoanh, truc
Oy goi la truc tung.

Mat phéng chtra hé truc Oxy goi la mat phéng toa d0 Oxy hay mat phéng Oxy hodc hé truc toa
d6 (0;7,j) (Hinh 4.34)
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Hinh 4.34

V6i mdi vecto i trén mit phang Oxy, c6 duy nhét cdp so (x,;,) sao cho i =x,i +y,7 . Ta
ndi vecto i 6 toa dd (x,;y,) vanéu i =(x,;y,) hay i(x,;»,). Cacsd x;y, tuong (mg

duoc goi 1a hoanh d§, tung dj cua u .

Nhén xét. Hai vecto bang nhau khi va chi khi chiing c6 cung toa do.

x=x
L?(x;y):ﬁ(x';y’)@{ ,

y=Yy

Nhu vay, mdi vecto duoc hoan toan xac dinh khi biét toa do cta no.

II. BIEU THUC TQA PQ CUA PHEP TOAN VECTO

Cho hai vecto 4 =(x;y)va v =(x";»"). Khi do

cu+v=(x+xy+)) e i—v=(x—x3y-)") eku=(kx;ky) véi keR

Nhin xét. Vecto v = (x'; ") ciing phuong véi vecto i = (x; ) # 0 khi va chi khi ton tai s6 k

! !

sao cho x'=kx,y =ky (hay la o néu xy#0).
Xy
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Toa d§ ciia mgt diem

Trong mat phéng toa do0 Oxy cho mot diém M tuy y. Toa do cua vecto OM ddi vé6i hé truc

Oxy duogc goi la toa do cua diém M ddi véi hé truc do.

Nhu vay, cdp s6 (x;y) 1 toa do clia diém M

khi va chi khi OM = (x;y). Khi d6 ta viét

M =(x;y)hodc M (x;y). S6 x duoc goi 1a hoanh do, con sé y duge goi 1a tung d6 cua

diém M. Hoanh d¢ ctia diém M con dugc ki hiéu 1a x,,, tung do ctia diém M con duge ki

hidu 1a y,,.

M=(x;y)=OM =xi+yj | vadodaicia OM 1a ‘O—M‘=«/x2+y2

Ml Mx;y)
1
1
1
|
A l
ol ; M,

Cha y rang, néu MM, | Ox, MM, 1 Oy thi x=0M,, y =O0M,.

Lién hé giira toa d6 ciia diém va toa dj cia vecto trong mit phiang

Cho hai diém 4(x,;y,) va B x,y,; . Tacd

AB:‘E‘:\/xB—xA gt Ve — V4 .

Toa d¢ trung diém ciia doan thing

AB= x,—x,;Y5—Y, -

Cho doan thang 4B ¢o 4 x,;y, , B x,y, . Ta dé dang ching minh duoc toa do trung diém

I x,;y, ctadoan thang 4B 1a

_ X, X :yA+.yB

X = s Vi

2

2

Toa do trong tAm ciia tam gidc

Cho tam gidc ABC co A(xA,'yA), B(xB;yB), C(xc;yc). Khi d6 toa do cua trong tdm

G(xG [ Ve ) cua tam gidc ABC dugc tinh theo cong thirc

X

3

_ Mt Xp X

_Yat Yt Ve
s G_ 3 .
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) Luyén tap 2.

Trong mat phéng toa do Oxy, cho hai diém A(2;l) , B(3;3).

a) Cac diém O, 4, B c¢6 thang hang khong?

b) Tim diém M (x;y)dé OABM 1a mot hinh binh hanh.
Giai

a) Cac diém O, 4, B c6 thang hang khong?

Do OA=(2;1), OB =(3;3) khong cing phuong ( Vi % # %)

Do d6 cac diém O, 4, B khong cing nam trén mot dudng thang.
Vay chung khong thang hang.
b) Tim diém M (x;y)dé OABM 1a mot hinh binh hanh.

Cac diém O, A, B khong thang hang nén OABM 1a mét hinh binh hanh khi va chi khi

AB=0OM .
Do 52(1;2), Wz(x;y)

Neno—M=@@{
y=2

Vay diém can tim 1a M (1;2).

<‘> Vi DU MINH HOA.

Caul: Trén truc (O i ) cho cac diém 4, B, C lan luot c6 toadd 1; —2; 3.
Tinh do dai dai s cua céc vecto 4B ; BC. Tir d6 suy ra hai vecto AB; BC nguoc hudng?
Loi gidai
Taco AB=-2-1=-3, BC=3—(~2)=5.Do d6 vecto AB ngugc huong véi vecto i va
vecto BC cung hudéng véi vecto

Cau2: Trong mit phang toa do Oxy’ cho d=27, b=-3j , c=3i-4j

a) Tim toa do cua céc vecto @, b, ¢, m=3a—2b.
b) Phén tich vecto ¢ theo hai vecto a, b .
Loi gidi
a)Taco d=(2;0), b=(0;-3), ¢=(3;-4).
Khi d6 3@ =(6;0), —2b =(0;6) nén i =3d-2b =(6+0;0+6)=(6;6).
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b) Ta c6 hai vecto @, b khong cung phuong.

Theo yéu cau cua dé bai ta can tim by sO x, y thoaman ¢ =xa + yb

2x+0=3 =

Suyra x(2;0)+y(0;-3)=(3;-4) <3{()_3,)/:_4 <

y:

WA N|Ww

Vay ta viét duge ¢ = b.

l\)lw

i3
3

Trong mit phing toa dd Oxy, cho A(2:1), B(-L-2), C(-3;2).

a) Tim toa d0 trung diém cta doan thang AC.
b) Chuing minh ba diém A, B, C tao thanh mot tam giac.
c¢) Tim toa d¢ trong tdm tam gidc ABC'.

Loi gidi

2 1+2 1
a) Goi M 1a trung diém AC thi M(T3 %) hay M(? %j

b) Tinh dugc 4B =(-3;-3), AC =(-5;1) din dén hai vecto d6 khong cling phuong. N6i céch
khac ba diém A4, B, C tao thanh mot tam giac.

2-1-3 1-2+2 21
¢) Goi G la trong tam tam giac ABC thi G( 3 3; 3+ j hay G(_?Sj'

Trong mat phéng toa do Oxy, cho A(2;1) , B(—l;—2)’ C(_3;2) .

a) Tim toa d6 diém E sao cho C 1a trung diém cua doan thang EB.

b) Xac dinh toa do diém D sao cho t& giac ABCD 1a hinh binh hanh.
Loi gidi

\ Y 2 o | 2Xe = xp+ X Xp ==5
a) Do C la trung diém cua doan thang EB nén =

2y, =y +Ys Y=
Vay E(—5;6).

b) Goi D(x,3¥,) = DC=(-3-x,32-,).

L ‘s X \ A —— —3-x,=-3 x=0
Do tr gidc ABCD 1a hinh binh hanh nén 48 = DC < = .
2_yD:_3 y:5

Tathdy A, B, C, D khong thang hang. Vay D(O;S) la dap an bai toan.
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Cau5:  Trong mit phang Oxy, cho cac diém A(1;3) , B (4 ; 0) . Tim toa do diém M thoa 34M + AB =0
?
Loi gidgi

Gia su M(xM;yM) suy ra m:(xM -1y, —3) va ﬂé:(j;;_j;).

3(x,, —=1)+3=0 {xM _

0
M(0:4).
3(yy —3)-3=0 " = M(0:4)

Tacod: 34M + AB=0 <
Yy =4

Cau 6:  Trong mit phang toa & Oxy, cho hinh binh hanh ABCD c6 A(3;4), C(S;l). Goi M la trung
diém cia canh BC, N la giao diém caa BD va AM . Xac dinh cac dinh con lai cta hinh binh
. 13
hanh ABCD, biét N[?;Z) .

Loi gidi

Do [ 1a tAm cta hinh binh hanh ABCD, ta ¢6 [ 1a trung diém cua doan thang AC nén

9
22

Xét tam gidc ABC thi BI, AM 13 hai duong trung tuyén nén N la trong tam tam giac ABC.

13 3+x,+8
22 _2TXTO |,
Dodo {3 SO ,vay B(2:1).
2_4+yB+1 vy =1
3

: 2 =11 =
Goi D(XD;yD). Do [ trung diém cua BD nén o =] 2 nén D(9;4).
I+y,=5 yp =4

vay B(2;1), D(9;4).

<‘> BAI TAP SACH GIAO KHOA.

4.16. Trong mit phang toa dd Oxy , cho cac diém M (1;3),N(4;2) .
a) Tinh d¢ dai cua cac doan théng OM , ON, MN .
b) Chirng minh rang tam giac OMN vudng cin.
Loi giai

a) OM =1’ +3> =10 , ON =/4* +2> =25 .
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- b) MN =J(4-1) +(2-3)’ =10 .

Vi OM? + MN* =20=ON’ nén tam giac OMN vuong tai M , ma OM = MN nén tam giac
OMN vudng can tai M

4.17. Trong mit phang toa dd Oxy , cho cac vecto a =3i—2/,b = (4;—1)va cac diém M (-3;6),N(3;-3)
a) Tim mdi lién hé giita cac vecto MN va 2a—b .
b) Cac diém O, M, N c6 thang hang hay khong?
¢) Tim diém P(x; y) dé OMNP 13 mot hinh binh hanh.
Loi gidi
a) MN =(6,-9); a=(3;—2)=2a=(6;,—-4); 2a-b=(2;-3).
Suy ra m=3(25—5).
b) Ta c6: OM = (—3;6),@ =(3;-3).

Vi _?3 # % nén OM, ON khong ciung phuong, suy ra O, M, N khong thang hang.

¢) Ta c6: OM :(—3;6),ﬁ:(3—x;—3—y).
Do d6: OMNP 1a mét hinh binh hanh khi va chi khi

. - — x=6
OM =PN < =3 = P(6;-9).
6=-3-y y=-9

4.18. Trong mit phang toa d6 Oxy, cho cac diém A(1;3),B(2;4),C(-3;2).
a) Hay ching minh rang 4, B,C 14 ba dinh cia mot tam giac.
b) Tim toa dd trung diém M cia doan théng AB.
c¢) Tim toa dd trong tdm G cua tam giac ABC'.
d) Tim diém D(x; y) dé O(O;O) 1a trong tam cua tam giac ABD .
Loi giai

a) Ta co: E=(1;1);R‘=(—4;—1)

1 1 _— .
Vi = # I nén AB; AC khong cung phuong, suy ra A4, B,C la ba dinh cia mQt tam giac.

. _1+ _g
ol 2 2 ,(37
3+4 7 272

yM_TZE
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1+2+(-3
Xg = —( ) =0
o) 3 = G(0:3)
3+4+2
Ve = 3 =3

d) Goi D(x,;yp)

0:1+2+xD
3 ‘xD=_3
Ta co: o = D(-3;-7).
0=3+4+yD yp=—1
3

4.19. Su chuyén dong cuia mot tau thuy duoc thé hién trén mot mat phfmg toa d6 nhu sau: Tau khoi hanh

tr vi tri A4 (1; 2) chuyén dong thfmg déu véi van toc (tinh theo gio) dugc biéu thi boi vecto
v= (3;4). Xac dinh vi tri cia tau (trén mat phang toa d0) tai thoi diém sau khi khoi hanh 1,5
gio.

Loi gidi

V)

Goi B(x;),(y>0);

;‘:\/32+42 =5 | E:(x—l;y—2)

Quang duong tau thuy chay duoc sau 1,5 giola: 1,5.5=7,5.

Tacs: [4B|=y(x—1) +(y-2) =75 (x-1) +(y-2) =7.5* ()

—_— . x—1 y=-2 3 1
AB va v cung phuongnén —=—— < x=—ypy—— (2
gp g i 1 2773 (2

Thay (2) vao (1) ta co:

y:8:>x:%
1 .

11
Vay B| 8§ —|.
85

4.20. Trong Hinh 4.38, quan ma dang ¢ vi tri c6 toa do (1; 2) . Hé1 sau mét nuoc di, quan ma co thé dén

2
(Ey_l_lj +(y-2) =7,5 <25)>~100y-800=0 <
2 .
v =—4(loai)

nhiing vi tri nao?
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Ban cé thé tim hiéu dé biét
quy tac di cha quan ma.

Loi gidi
Quan mai di chuyén theo hinh chit L, mdi nudc di gdm tong cong 3 o: tién 1 6 rdi queo trai
hodc queo phai 2 6 va nguoc lai; tién 2 6 roi queo trai hodc queo phai 1 6 va nguoc lai. Khac
v6i toan bo quan co trong ban c& vua, ma khong bi can boi bat cit quin nao va co thé nhay
qua tat ca cic quan khéc trén dwong di ciia minh.
Theo cach di nhu trén thi Quan ma co thé & cac vi tri sau:
(2;4),(2;0),(3;3),(3;1),(0;4),(0;0)

@ HE THONG BAI TAP TU LUAN.

DANG 1: TIM TQA PO PIEM, TQA PQ VECTO TREN MAT PHANG Oxy

Cau7:

Cau 8:

Trong mat phang toa do Oxy . Cho diém M (x,' y). Tim toa do cua cac diém M, dbi xtng voi
M qua truc hoanh?
Loi giai

M, dbi xing véi M qua truc hoanh suy ra M, (X,' —y) )

Trong khong gian Oxy, cho hai diém A(1;2) , B(—2;3) . Tim toa dd cua vecto AB ?

Loi giai
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Taco AB=(-2-1;3-2)=(-3;1).

Vecto a = (—4;0) dugc phan tich theo hai vecto don vi (;; }) nhu thé nao?
Loi giai
Ta co: a=(-40)= a=—-4i+0j=—4i.
Trong hé truc toa & Oxy, cho hinh vuéng ABCD tam I va co A(1;3). Biét diém B thudc truc

Ox va BC cung huéng véi i . Tim toa d6 cac vecto AC?

Loi giai
Tu gia thiét ta xac dinh duoc hinh vuong trén mat y
, 4 D
phang toa d0 Oxy nhu hinh v& bén.
Vi diém 4(1;3) suyra AB=3, OB=1 X
Do d6 B(1,0), C(4;0), D(4,3)
o| B Cx

Vay AC =(3;-3).

Trong mit phang toa o Oxy . Cho hinh thoi ABCD canh a va BAD =60". Biét 4 trang véi goc

toa dd O; C thudc truc Ox va x, >0,y, >0. Tim toa d) cac dinh B va C cua hinh thoi ABCD
Loi giai

Tir gia thiét ta xac dinh duogc hinh thoi trén mat phang toa do Y

Oxy

Goi I 1a tdm hinh thoi ta c6 BI = AB sin BAI = asin30° =

2
Al =JAB> —BI* = /az_%zg D

s o

2

DANG 2: XAC PINH TQA PQ PIEM, VECTO LIEN QUAN PEN BIEU THUC DANG

u+vu v ku

Cau 12:

Cau 13:

Trong khong gian Oxy, cho hai vecto é(l;3) , 13(3;—4). Tim toa do vecto a—5?
Loi gidi

Taco a—b=(1-3;3-(-4))=(-27).

Cho d =(x;2),b =(-5;1),é =(x;7). Tim X dé Vec to ¢=2d+3b

Loi giai
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Taco) x=2x+3.(-5) = x=15.
Cho hai diém A(1;0) va B(0;-2).Toa dd diém D sao cho AD=-34B la:
Loi giai

—-1=-3(0-1 _
Ta co o ( ) @{XD_4:>D(4;6).
yD—0=—3(—2—0) v, =6

Trong mit phing Oxy, cho céc diém A(1;3),B(4;0). Toa d6 diém M thoa 3AM + AB=0 la
Loi gidi

3(xM —1)+(4—1)=0 @{XM =0

3(yy, —3)+(0-3)=0 |y, =4

Trong mat ph:fmg Oxy, cho céac diém A(—3;3),B(1;4),C(2;—5). Toa dd diém M thoa man

Ta co: 3W+E=6@{ :>M(0;4)'

2MA—BC =4CM 1a:
Loi giai

1
— e [2(Bxy, ) (2-1)=4(x, -2 Xy =
Tacé:2MA—BC=4CM<:>{( %)= (271) = 4(xy )© 6 :M(l 5).
23y )= (=5-4)=4(»y +5) 5
XAC DPINH TQA DQ CAC PIEM CUA MQT HINH

Trong hé toa dd Oxy,cho tam gidc 4BC ¢6 A4(3;5), B(1,2), C(5:2). Tim toa d¢ trong tdm G

cuia tam gidc ABC?

Loi giai
X, = 3+;+5 _3
Ta co ——G(3:3).
5+2+2
G = 3 :3

Trong hé toa dd Oxy,cho tam gidac ABC c6 A(-2,2), B(3;5) va trong tdm 1a gdc toa do
O(O;O). Tim toa do dinh C?

Loi gidi
Goi C x;y .
—2+3+x=0 o
Vi O la trong tam tam giac ABC nén 3 = .
2+5+y_0 y=-=7
3

Cho M(2;O),N(2;2),P(—l;3) lan luot 14 trung diém cac canh BC,CA, AB cua AABC. Toa
do B la:
Loi gidi
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A

B M c

Xp+Xy =Xp+X,, @{x3+2=2+(—1)®{x3 =-—1

Ta c6: BPNM 13 hinh binh hanh nén {
Vet Yy =Vpt+ Iy Yy +2=0+3 vy =1

Trong mit phang toa d Oxy, cho tam gidc MNP c6 M(l;—l),N(S;—3) va P thudc truc Oy,
trong tim G cua tam giac nam trén truc Ox .Toa do cta diém P 1a

Loi giai
Ta c6: P thude truc Oy = P(0;), G nam trén truc Ox = G(x;0)

1+5+0
X =
: A g e 3 x=2
G la trong tam tam gidc MNP nén ta co: <:>{
0D+ +y  y=4
3

Vay P(0;4).
Cho tam giac ABCv6i AB=5 va AC =1. Tinh toa d6 diém D14 ctia chan dudng phan giac
trong goc A, biét B(7,-2),C(1;4).

Loi giai
A
B” D °C
. DB AB — —
Theo tinh chat duong phan giac: e = < =5=DB=5DC = DB=-5DC.

Goi D(x;y)jﬁ 2(7—x,'—2—y);ﬁ:(l—x;4—y),

{7—x:—5(l—x) {x:z
Suy ra: & .

2-y=-5(4-y) y=3
Vay D(2;3).

Trong mat phéng toa do Oxy cho A(3;—1), B(—l;2) va 1(1;—1) . Xac dinh toa do cac diém C,
D sao cho tir giac ABCD 1a hinh binh hanh biét 7 1a trong tAm tam giac ABC. Tim toa tim O
ctua hinh binh hanh ABCD.

Loi giai
Vil la trong tdm tam giac ABC nén
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X, +Xx5+X
A B C —
X, =————— =X, =3x,—x,—x, =1

! 3

=)’A+J/B+yc —

! 5 Ye=3y,—y,~yz=—4

Suy ra C(1,—4)
T giac ABCD 1a hinh binh hanh suy ra

—_— -1-3=1-x, X, =5
AB=DC < = = D(5;,-7)
2+41=—4-y, |y,

Piém O ciia hinh binh hanh ABCD suy ra O 1a trung diém AC do d6

xo:xA;xc :2’y0:yA;yC :_330(2;_§]

BAI TOAN LIEN QUAN PEN SU CUNG PHUONG CUA HAI VECTO. PHAN TiCH
MOT VECTO QUA HAI VECTO KHONG CUNG PHUONG

Cho A(1;2),B(-2;6). Tim tao d diém M trén truc Oy sao cho ba diém 4, B, M thang hang.
Loi gidi

Ta co: M trén truc Oy = M(O;y)

Ba diém A4, B, M thang hang khi AB cing phuong voi AM

Ta <6 AB= (—3:4), AM = (-y-2). Do @, 4B cing phuong Véi

mc>:—;=yT_2:>y=lo. Vay M (0;10).

Cho cac vecto a = (4; —2),13 = (—1;—1),2 =(2;5). Phan tich vecto 5 theo hai vecto a va ¢

Loi giai

= 1
cr - - —1=4m+2n TR . -
Giast b=ma+nc < 8 Vay b———a—lc
—-1=-2m+5n 4

Trong mit phing Oxy, cho A(m—1;,—1),B8(2;2-2m),C(m+3;3). Tim gia tri M dé 4,B,C 1a
ba diém thang hang?
Loi giai

Ta co: AB=(3-m;3-2m), AC =(4;4)
Ba diém 4, B,C thang hang khi va chi khi 4B cling phuong véi 4C

3—-m 3-2m

4 4

Trong mét phang toa d9 Oxy, cho badiem A(6;3), B(~3;6). C(1;~2). Xéc dinh diém £ trén

<=<m=0.

truc hoanh sao cho ba diém 4, B, E théng hang.
Loi gidi

Vi E thudc doan BC va BE =2EC suyra BE =2EC
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Goi E(x;y) khid6 BE(x+3;y-6), EC(1-x;-2-y)

1

— _ X=—=

Do dé x+3—2(1 x) - 3
y—6=2(—2—y) 2

Y73

1 2
Vay E| ——,— |.
w 5(-313)

Trong mit phang toa dd Oxy cho 4 diém 4(0;1),B(1;3),C(2;7) va D(0;3). Tim giao diém ciia
2 duong thang AC va BD.

Loi giai
Goi [ (X,‘ y) 1a giao diém AC va BD suyra E,A—C; cung phuong va E; BD cung phuong
Mat khac

Al =(x;y-1), AC=(2;6) suyra gz«%lmx_zy:_z (1)

E=(x—1,‘y—3),Bj:(—l,‘0) suy ra y =3 thé vao (1) ta co x:%

2 N .
Vay 1 (§3j la diém can tim.
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