TICH VO HUONG

CUA HAI VECTO

THUAT NGU . KIEN THUC, KiI NANG
» Goc gitra hai vecto « Tinh géc, tich vd hwdng cta hai vecto trong nhirng
+ Tich v6 hwéng cda haivecte |  trwong hop cu the.
i » Cong thirc toa dd cua tich vé hwdng, tinh chét cla
¢ tich v6 hwdng.

» Lién hé khai niém tich vé hwéng v&i khai niém cdng
trong Vat Ii.

Toan hoc cung cap ngén nglr va céng cu cho nhiéu nganh khoa hoc. Trong cac bai hoc
triwde, ta da dung vecto dé bidu dién cac dai lwong lwc, van tée va dung phép toan vecto
dé tinh hop lwc va tong hop van téc. Bai hoc nay tiép tuc xay duwng khai niém tich v hwéng
gitra hai vecto — ddi turong toan hoc con dwoc dung dé dinh nghia khai niém céng sinh bdi
mét lwc trong VAt Ii.
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1. GOC GIUA HAI VECTO
» we1. Trong Hinh 4.39, sé do géc BAC ciing duoc goi 1a $0 |
do goc gitra hai vecto AB va AC. Hay tim s6 do céc goc f 607
gitra BC va BD, DA va DB. ¢ D
Hinh 4.39
Cho hai vecto u va v khac 0. Tir mot diém A tuy y, vé cac vecto "
AB=u va AC =v (H.4.40). Khi ao, 56 do cua géc BAC duwoc 5
goi la sb dn guc gitra hai vecto U vav hay don gian la goc gitra C\\ .
hai vecto u, v, ki hiéu la (u, v). -
- V. A B
e Hinh 4.40
Chuy

« Quy wéc rang goc gilba hai vecto u va 0 cé thé nhan mét gia tri tuy y tir 0° dén 180°.
- Néu (u, v)=90° thi ta ndi rang u va v vudng géc véi nhau, ki hiéula u L v hodcv L u.

KY
K4 Kninao thi géc gitra hai vecto bang 0°, bang 180°2

') Vi du 1. Cho tam giac ABC vuéng tai A va B = 30°.

—_— —k —f —f

Tinh (AB, AC), (CA, CB), (AB, BC). C

Giai (H.4.41)

Tacéd: (AB, AC)=BAC =90°, (CA, CB)=ACB =60°, n

(AB, BC) = (BD, BC) = DBC =150°. A N R 2
') Luyén tip 1. Cho tam giac déu ABC. Tinh (AB, BC). Hinh 4.41




2. TiCH VO HUONG CUA HAI VECTO

Hinh 4.42
Trnng Vat Ii, néu luc F khéng ddi tac ddng vao mot vat va diém dat cla luwc chuyén doéng

thang tlr M téi N, thi cong A cla luc F duwoc tinh theo cong thire: A= -|F|. |MN| cﬂs(F MN ]
trong do |F| la 46 16n cla luwc F (theo don vi Newton);

IMN| 12 36 dai cta vecto MN (theo don vi mét):
(F, W) la goc gira hai vecto F va MN .

Toan hoc goi gia tri A (khong ké don vi do) trong biéu thirc néi trén 1a tich vé huéng cda hai
vecto F va MN.
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Tich vé hwéng cta hai vecto u va v 1a mot s6, ki hiéu u-v,
duwoc xac dinh béi cong thirc sau:

u-v=ul-lvl -cos(u,v).

-
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B Khi nao thi tich vo hwong cua hai vecto khac vecto-khong u,v la mot sb duong? La mot
s6 am?

Chay Binh phuong v hwdng cua
mot vecto bang binh phwong

s Ulveu-v=0. d6 dai cua vecto do.

. y-u con dwoc viét 1a v~ va dwoc goi la binh phuong
. ’ " . .2 ; ; 12
vO huwong cuavectou. Tacou = ]u[ : luifcns D= |u\ \

\i
& w L &5 wh E _'-2 _LE
B Khinao thi (u-v) =u" v ?

'$ Vi du 2. Cho hinh vuéng ABCD cé canh bang a.

Tinh cac tich vo hwéng sau: AB-AD, AB-AC, AB-BD.
e s P A B
Giai. Vi (AB,AD) = 90° nén AB - AD =0

Hinh vudng co canh bang a nén cé dwong chéo bang av/2.
Mét khac, (AB,AC) = 45°, (AB,BD) = 135°, do d6

AB-AC:AE-AC-CDS45Q:E-E&'gzaz; D C

Hinh 4.43
AB-BD = AB-BD-cos 135° =a-a2 - [_EJ—_EE‘ i

9 luyén tdp 2. Cho tam giac ABC ¢é
BC=a CA=b AB=c. Hay nh& lai dinh Ii cosin.
Hay tinh AB- AC theo a, b, c.




3.BIEU THUC TOA D0 VA TiNH CHAT CUA TiCH VO HUGNG

) HB2. Cho hai vecto cung phuong U= (x;y)va v = (kx; ky). Hay kiém tra cong thirc
u-v = k(x? + y*) theo tirng trwéng hop sau:
a) u=0;
b) u #0 va k > 0;
c) u=0vak<0.
) 1oz, Trong mat phang toa d6 Oxy, cho hai vecto khéng cling phwong v = (x;y) vav = (x';y").

a) Xac dinh toa do clia cac diém A va B sao cho

OA — u OB =v Eé;;g- rang, theo dinh Ii cdsin,
b) Tinh AB?, OA?, OB? theo toa d6 clia A va B. Hh.on. 04 t0B' ~AB"
c) Tinh OA-OB theo toa d6 cuia A, B. ’

Tich v hwéng clia hai vecto u = (x;y) vav =(x'y")
dwoc tinh theo cong thue:

U-v=xx+yy'

Nhan xet
« Hai vecto u va v vudng géc véi nhau khi va chi khi xx'+ yy'=0.

=

« Binh phwong vo huong cua ﬂ(x;y) la u =x°+y>,

« Néuu#0vav=0thi coslu,v)= -~ XX+ Yy .
|u| |vl \/x Fy? - x24y?

B Vi du 3. Trong mét phang toa dé Oxy, tinh tich vé hwéng clia cac cép vecto sau:
a) u=(2 -3)vav=(53)
b) Hai vecto don vi i va j twong (rng cla cac truc Ox, Oy.
Giai
a)Tacd: u-v=2-5+(-3)-3=10-9=1.
b) Vii=(t0)va j=(0;1) néni-j=1-0+0-1=0.

» uyéntip 3. Tinh tich vo hwéng va goéc gitra hai vecto u = (0; -5), v = (+/3;1).

) We4. Cho ba vecto ¢ = (X; ¥ ), v = (X5 ¥5), W= (X3:¥3)-

EJ.

a) Tinhu- (v+w) u-v+u-w theo toa dd clia cac vecto
b) So sanh u-(v+w} Va u-v+U-w.

c)Sosanh u-v vav-u.



Tinh chat cua tich vé hwéng

\V&i ba vecto u, v, w bat ki va moi sé thue k, ta co:
. u -i?- V-u (tinh chét giao hoan);
V+W)=U-V+U-W (tinh chéat phan phbi dbi véi phép cbng):

Chu V. TW cac tinh chét trén, ta cé thé chirng minh dwoc:
u-(v-w)=u-v-u-w {ﬁnh chét phén phéi déi véi phép trir);

—2 -2
W+v)P=u +2u- VAV (Uu—-v)? U 20V

{u+|urf)-(.r.f—l.7'):t-.f2 —ffz.

» Vi du 4. Cho tam giac ABC vuéng tai A c6 B = 60°. Goi M |a trung dlern cua canh BC. Trén
cac canh AB, AC lan lwot lay cac diém P, Q. Chirng minh rang PMQ = 90° khi va chi khi

BP +3CQ = BC.
Giai (H.4.44)
Pbat MB=MC =a.

Ta co PMQ =90° < MP -MQ =0

ﬁ(MB+BP)-(MC + CQ)=
& MB-MC +MB-CQ+BP-MC +BP.CQ=0. (1)

Mat khac,

MB-MC = MB-MC -cos180° = —a*;

J3

MB-CQ=MB-CQ-cos30° =?a-CQ:

BP -MC = BP - MC -cos60° :%EBP;

BP-CQ=BP-CQ-cos90° =0.
Hinh 4.44

Do do

(1) < -a? +§E-CQ+%E-BP:U

{:}%CQﬂ-%BP—a:D

< 3CQ +BP =23
< +/3CQ +BP =BC.

Ta c6 diéu phai chirng minh.



» Luyéntdp 4. Cho tam giac ABC voi A(-1; 2), B(8; —1), C(8; 8).
Goi H la tric tam cua tam giac.

a) Chirng minh rdng AH -BC =0 va BH -CA =0. #
b) Tim toa dé cia H.

c) Gidi tam giac ABC. g 0. C
Hinh 4.45

» Van dung. Mét luc F khéng déi tac ddéng vao mét vat va diém dat ca luc chuyen déng thang
tir A @én B. Luc F dwoc phan tich thanh hai lyc thanh phdnla F, va F, (F=F, +F,).

a) Dwa vao tinh chat cua tich vé huwéng, hay giai thich vi
sao ¢dng sinh bdi luc F (da dwoc dé = cap o trén) bang
tbng cuia cac céng sinh b&i cac luc F1 va F

b) Gid st cac lwc thanh phan E , F:E trong wng cung
phwong, vudng goc véi phwong chuyén déng cua vat.
Hay tim mbi quan hé gi(ra cac cong sinh bdi lyc F va

= Hinh 4.40
lwe F, . :
BAI TAP
4.21. Trong mét phang toa d6 Oxy, hay tinh goc gilra hai vecto a va b trong mdi trwdng hop sau:
a) a=(-3:1), b=(26); b) @=(3:1), b=(24); c) a=(—v2:1), b=(2—/2).
4.22. Tim diéu kién clia u, v dé:
a)u-v=lul-W by u-v = —Jul -V
4.23. Trong mat phang toa dé Oxy, cho hai diém A(t2), B(—4;3). Goi M(t;0) 1a mét diém
thudc truc hoanh.

a) Tinh AM.BM theo t
b) Tim t d& AMB = 90°.
4.24. Trong mét phang toa d6 Oxy, cho ba diém khéng thang hang A(-4: 1), B(2; 4), C(2; -2).

a) Giai tam giac ABC.
b) Tim toa 46 trwc tdm H cua tam giac ABC.

4.25. Chirng minh rang véi moi tam giac ABC,

S, :1\/,f:1_.9E AC —(AB~AC]2.
2 |
4.26. Cho tam giac ABC cé trong tam G. Chirng minh rang véi moi diém M,
MA? + MB? + MC? =3MG? + GA? + GB* + GC”.
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