Chuong 1
VECTO

1. CAC PINH NGHIA
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Hinh 1.1

I. Tém tat i thuyét
1. Dinh nghia, su xac dinh véc-to
Pinh nghia 1 (Véc-tg). Véc-to 1a mot doan thiang cé hudng.

Véc-to ¢6 diém dau (gbc) A, diém cudi (ngon) B dudc ki hiéu 12 AB. X\)
Véc-to con duge ki hieula @, b, %, 7 ... khi khong cin chi ro diém a) B
dau va diém cubi cia no.

Mot véc-to hoan toan dudc xdc dinh khi biét diém dau va diém cubi s

cta no. <

A Véi hai diém phdn biét A va B ta chi cé mét doan thcfng (AB hodc b)
% ~
BA), nhuing c6 hai véc-10 khdc nhau la AB va BA. Hinh 1.2
Pinh nghia 2 (D6 dai véc-td). Do dai ciia doan thing AB 1 d dai (hay md-dun) clia véc-to E ki hiéu la
‘A_é‘. Tie 1a [AB| = AB.
%
buong nhién ‘E’ = ‘BA‘.



Dinh nghia 3 (Véc-to-khong). Véc-to-khong 1a véc-to c¢6 diém dau va diém cubi triing nhau. Véc-to-khong
dugc ki hicu 12 0.
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2. Hai véc-t¢ cung phuong, cung hudng
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Dinh nghia 4 (Gia véc-to). Gia cua mot véc-to khac 0 la duong thang chira diém dau va di€m cuoi cua
véc-to do.

Dinh nghia 5 (Phuong, hudng véc-to). Hai véc-to dudc goi 1a ciing phuong néu gid clia ching song song
hodc trung nhau.

Trén hinh 1.3a) ta c6 cac véc-to 1@, C?, EF cung phuong. Trén hinh 1.3b) ta cé zﬁ va AWV cung phuong,
con 1@ va m khong cung phuong.

Hai véc-to cing phuong c6 thé cing huéng hodc ngudc huéng. Chang han 1@ va C% cung hudng, zﬁ va
ﬁ ngudc hudng (hinh 1.3a).

A
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Hinh 1.3a) Hinh 1.3b)

Ba diém phén biét A, B, C thang hang khi va chi khi hai véc-to E va IR' cung phuong.

%
/N Khi néi hai véc-10 cung hudng hay nguoc hudng thi ching da cung phuong. Véc-to 0 cung phuong,
cung hwdng voi moi véc-to.

3. Hai véc-to bang nhau

DPinh nghia 6 (Véc-to b?lng nhau). Hai véc-td goi la bang nhau néu chiing c6 cung huéng va cing do dai.

D C
Chéng han, néu ABCD 1a hinh binh hanh thi AB = DC va /

AD = BC.

A B

? » p —
/\ Khi cho trudc véc-to d va diém O, thi ta ludn tim dugc mot diém A duy nhdt sao cho OA = d.
P 2 9 2 N -
Neu I la trung diém cua doan thang AB thi Al = I%

II. Cac dang toan

Dang 1. Xac dinh mot véc-to, phuong hudng cua véc-to, do dai cua véc-to

e Xac dinh mot véc-td va xac dinh su cung phuong, cung hudng cia hai véc-td theo dinh nghia.

e Dua vao céc tinh chét hinh hoc ctia cac hinh da cho biét d€ tinh do dai ctia mot véc-to.




Vidu 1. Trong hinh 1.4, hay chi ra cac véc-to cung phuong, cing hudng, ngugc hudng va cac véc-to
bing nhau.
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Hinh 1.4

Loi giai.
+ Céac véc-to cung phuong: d va b Uvav;x, 7 va w.

_>
+ Céc véc-td cung huéng: dvab;x, 7 va 7.
+ Céc véc-to ngugc hudng: W va 7; W va 7; W va 7; W va ?

+ Cdc véc-to bing nhau: ¥ =

Vidu 2. Cho tam giac ABC. Goi M, N, P lan ludt 12 trung diém cta BC, CA, AB.
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a) Liét ke tat ca cac véc-to khac véc-td 0, cung phuong véi MN va c6 diém dau, di€ém cuoi lay trong
céc diém da cho.
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b) Liét ké cac véc-to khac véc-to 0, cung hudng véi zﬁ va cO diém dau, di€m cuoi lay trong cac
di€m da cho.

¢) Vé cdc véc-td bang véc-to ]W’ ma c6 diém dau 1a A hoic B.

Loi giai.
_) A A
a) Cac véc-to khac véc-td 0, cung phuong véi MN la

NM,@B?EFAEM@

P
b) Cac vec -td khac véc-to 0 cung huéng véi E la
AP.PE.NM.

2 e / B M C
¢) Trén tia CB_l>ay diém B’ sao cho BB’ = NP. B
Khi d6 ta c6 BB’ 1a véc-to ¢ diém dau 1a B va bang véc-to N?
Qua A dung dudng thang song song véi dudng thang NP. Trén duvng thing dé 14y di€ém A’ sao cho AA’
cung hudng véi NP va AA" = NP.
[y L, L 3R X1 N .
Khi d6 ta c6 AA” 1a véc-t6 ¢6 di€ém dau 1a A va bang véc-to ﬁ

Vi du 3. Cho hinh vuéng ABCD canh a. G01 M 1a trung diém ctia AB, N 1a diém d6i xting v6i C qua
D. Hay tinh do dai cia véc-tc M ? va MN

Loi giai.



Ap dung dinh 1y Pythagoras trong tam gidc vudng MAD ta c6 P N

2 5a* 5
DM? = AM? + AD? = (g) - % — DM — %_

5
Suy ra ‘MB‘ _mp=*Y5,
2 A D

Qua N ké duding thang song song véi AD cit AB tai P.

3
Khi d6 t gidc ADNP I3 hinh vuong va PM = PA +AM = a + g - 7"
Ap dung dinh Iy Pythagoras trong tam gidc vuéng NPM ta c6 M
3a\*  13d? V13
MN2:NP2+PM2:a2+<7a) = 4“ :»MN:“Z B C
V13
Suy ra ‘Z\W\J’ —mN="2 5
BAI TAP TU LUYEN
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Bai 1. Cho ngu giac ABCDE. C6 bao nhiéu véc-to khac véc-to 0, c6 diém dau va diém cuoi la dinh cua
ngu giac. .,
Loi giai. Tu hai diém phan biét, chezlng han A, B, ta xac dinh dudc hai véc-to khac véc-to-khong la E, BA.
Ma tif ndm dinh A, B, C, D, E cla ngi giac ta ¢ 10 cip di€ém phan biét, do d6 c6 20 véc-to théa man yéu
cau bai todn.

Bai 2. Cho hinh binh hanh ABCD c¢6 tam 1a O. Tim cac véc-td tit 5 diém A, B, C, D, O
a) Bing véc-to zﬁ; 0?
b) C6 do dai bling ’0?’.
Loi giai.
—

a) AB = DC; OB = DO.

—
b) BO, DO, OD.
Bai 3. Cho ba di€ém A, B, C phan biét thang hang.
a) Khi nao thi hai véc-to 1@ Valﬁ cung huéng?

_>

b) Khi nao thi hai véc-to AB va AC nguge hudng?
Loi giai.
a) A nim ngoai doan BC.
b) A nim trong doan BC.
Bai 4. Cho bdn diém A, B,C, D phan biét.
a) Néu AB — BC thi ba diém A, B, C ¢6 dic diém gi?
b) NéuAB = DC thi bén diém A, B,C, D c6 dic diém gi?

Loi giai.



a) Bla trung diém cta AC.
b) A,B,C,D thing hang hoic ABCD la hinh binh hanh.

Bai 5. Cho tam gidc ABC déu canh a va G 1a trong tAm. Goi I 12 trung diém ctia AG. Tinh d6 dai clia cic
véc-to E, l?; .

Loi gidi. St dung tinh chit clia trong tdm va dinh ly Pythagoras.
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%
Ddp dn: ‘IE’ = va ‘BI‘ =

Dang 2. Chitng minh hai véc-te bang nhau

DE chiing minh hai véc-to bang nhau ta chiing minh chiing c6 ciing d6 dai va ciing huéng hoic dua
vao nhan xét néu ti gidc ABCD la hinh binh hanh thi E = IY va ﬁ = B% .

Vidu 4. Cho ti giac ABCD. Goi M, N, P, Q lan lugt 1a trung diém AB, BC, CD, DA. Chiing minh

MN

. J

Loi giai.
Do M, N lan lugt 1a trung diém ctia AB va BC nén MN 1a dudng trung binh ctia
1
tam gide ABC suy ra MN || AC va MN = AC (1). A
Tuong ty, QP la dudng trung binh cla tam giac ADC suy ra QP || AC va QP =

%AC 2). M

Tit (1) va (2) két hop hinh v& suy ra MN = QP.

B N C

V_f)dl.l 5. Cho tam giac ABC c6 trong tim G. Goi I 1a trung diém cta BC. Dung di€ém B’ sao cho
—
BB’ = GA.

a) Ching minh I?} = I?‘ .

b) Goi J 1a trung diém ctia BB'. Chiing minh BJ=1IC.

Loi giai.
. A
a) Vil la trung gém cua BC nén BI = CI va BI cung hudng
véi IC do do Bl = IC. B
—
b) Tac BB = AG suy ra BB' = AG va BB || AG . Do d6 BJ,JG
cung hudng (1). J G
1
Vi G la trong tdm tam giac ABC nén IG = EAG’ J 1a trung
. 1
di€ém BB’ suy ra BJ = EBB/ . Vivay BJ =1G (2). B I C

Tat (1) va (2) ta ¢6 BJ = IG.
BAI TAP TU LUYEN

Bai 6. Cho hinh binh hinh ABCD. Goi M, N lan ludt 1a trung diém ctia DC, AB; P 1a giao diém ctia AM va
DB; Q 1a giao diém ctia CN va DB. Chiing minh DP — I@ = @
Loi giai.



Chiing minh DP = PQ dua vao tinh chit dudng trung binh trong tam A D
gidc DQC va PQ = OB dua vao tinh chit dudng trung binh trong tam
giac ABP. Suy ra DP = PQ = QOB.
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Bai 7. Cho hinh thang ABCD c6 hai day 1a AB va CD v6i AB =2CD. Tu C vé CI = D_1>4 Chuing minh rang:
a) ﬁl = C@

b) Al = IB = DC.

Loi giai.

D C
a) Ching minh BICD la hinh binh hanh.
b) Chiing minh 7 1a trung diém AB va dit kién td giac BICD la hinh binh
hanh da chung minh & céu a.
A 1 B

Bai 8. Cho hinh binh hanh ABCD. Hai diém M va N lan lugt 1 trung diém ctia BC va AD. Diém I 1a giao
diém ctia AM va BN, K la giao diém ctia DM va CN. Chitng minh DK = I%
Loi gii.

. . . 1
Theo gia thiet M va N lan lugt 1a trung di€ém ctia BC va AD nén AN = EAD A N D

1
va BM = EBC .Ma AD = BC do ABCD la hinh binh hanh. Suy ra ANMB la
hinh binh hanh.
Ta c¢6 Diém [ 1a giao diém cda hai dudng chéo AM va BN cua hinh binh
hanh ANMB nén I 1a trung diém ctia BN.

Tuong tu, ta ciing ching minh dugc K 1a trung di€ém ctia DM. Tui d6 dé dang g M C
ching minh duge DKBI 1 hinh binh hanh, suy ra DK = IB.
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Bai 9. Cho hinh binh hanh ABCD. Dung AM — BA, MN = DA, NP = DC, PO — BC. Chitng minh AQ = 0.
Loi giai.

Chiing minh é)MNP va QMNP déu 1a hinh binh hanh, suy raA = Q,

N M
suyra@: 0.
D
A

P

B C

Bai 10. Cho tam gidc ABC ¢6 tﬂ{lg tlﬁn AM. Trén canh AC 14y hai diém E va F sao cho AE = EF = FC;
BE cat AM tai N. Ching minh NA = MN.
Loi giai.



FM || BE vi FM la dutng trung binh cia tam giac CEB.

A
Tacé EA = EF. Vay ENthﬁiE> trung binh cua tam giac AFM. Suy ra N la
trung diém ctia AM. Vay NA = MN.
B M C

BAI TAP TONG HOP

Bai 11. Cho hinh binh hanh ABCD. Goi E,F,M va N 1an luct 12 trung diém ctia canh AB, BC,CD va DA.
a) Chiing t6 ring 3 vecto ﬁ ,R,m cung phuong;
2 2 Y — 2 . s N N \ N
b) Chiing to rdng EF = NM. Suy ra ta giac EFMN la hinh binh hanh.

Li giai.

A N D
a) Dua vao tinh chit dudng trung binh, ta suy ra dugc EF || AC ||
EF.AC.AN cimg phatn

MN = EF ,AC,MN cung phuong;
b) Dua vao tinh chit dudng trung binh, ta suy ra dugc EF = MN = E M

1 £ —

SAC két hop voi cau a) = EF = NM. Suy ra ti gidc EFMN 1a

hinh binh hanh.

B F C

Bai 12. Cho hai binh binh hanh ABCD vi ABEF. Dung EH va FC biing AD. Ching minh CDGH 14 hinh
binh hanh.

Li gidi.

Ta ¢6 EH = FG = AD nén td gidc EFGH 12 hinh binh hanh, suy ra GH | F G

FE | AB || DC va GH = FE = AB = DC hay tit gidc CDGH la hinh binh /
hanh. / / D
H

EV

B C

Bai 13. Cho tam gidc ABC c6 M la trung diém clia doan BC, phan gidc ngoai goc A cat BC & D. Gia st giao
diém ciia dudng tron ngoai tiép tam gidac ADM véi AB, AC lan luot 12 E, F (khac A). Goi N 1a trung diém
ctia doan EF. Ching minh hai véc-to MN va AD cung phuong.

Lui giai.



Ké duong tron (O) ngoai tiép tam gidc ABC. Goi P 1a diém
chinh gitta cung BC khong chia A, PA 1 DA. Q la diém chinh
gitta cung BC chita A. Ta ¢6 A, D, Q thang hang va P,M,0,Q
cling thang hang.

Dé nhan thdy DP 1a dudng kinh dudng tron ngoai tiép tam

gidac ADM. Tam giac PEF can tai P tu d6 c6 DP la trung truc
cua EF nén DP 1 EF tai N.
Hai tam giac PED va PCQ dong dang, EN va CM la dudng

PM
cao nén suy ra — = = MN || DQ.

PD PQ
Viy, MN va ﬁ cung phuong.

Bai 14. Cho tam gidc ABC c6 O niam trong tam glac Cic tia AO, BO, CO cit céc canh dbi dlen 1an lugt tai
M, N, P. Qua O ké dudng thing song song v6i BC cat MN, MP tai H, K. Ching minh ring: OH I@

Loi giai.
OH ON ON OK

Do HK || B én ta cO0; — = — H = — .BM,
0‘; | Cg;l:aco s~ N = O = e M oy =
— K=—.CM. (1
cp -0 cp %N ( ?S’ S, S, S S
Miit khéc, ta lai ¢6 o = AON _ SCON _ AON +3CcoN _ AOC’

BN  Sapy  Scey  Sasvn+ScevN  Sasc
OP _ Saop _ ON CP _ Spoc Sapc _ Saoc _ CM 2)
CP SABC BN OP SABC .SAOB - SA0B - BM’
Tit (1) va (2) suy ra OK = OH. Vi vay, OH = KO.
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