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Law of Cosines:

Ju=vI =Jull + M - 2Jullv] cos &

(& -2,)* +(b,—b,)* =
(&’ +b’)+(a,’ +b,") ~2Jul|v|coss
- 2a,a, - 2b,b, = —2[uf|v/|cos &

a,a, +bb, =|uf||v|cos&

If v=aji+bjand w =a,i+b,]jare two
vectors, the dot product v-w is defined
as

V-w = a,a, +bb,

If v =—2i+5jand w = 4i + j, find

@v-w (b)v-v
@ v-w=(-2}¥+(1
=-8+5=-3
(b) v-v=(-2)-2)+(5)5)
=4+25=29

Theorem Angle between Vectors
If uand v are two nonzero vectors, the angle

0, 0L < 7, between u and v is determined
by the formula

u-v

cos 0 =
Juf[fv

Find the angle &between u = 2i- j and
v =4i+3j.

u-v
cos 0 = ——
lu v

u-v=_02}4+(-18=8-3=5
Uj=\2" + (-1 =5

Iv|=+/4%>+3*=16+9=+25=5
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U= 2i

cosd = uy o > :i
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v =|vju (cosa,sina)
u=cosari+sinaj | U
o
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v=|v| (cosai+sinaj)

Theorem

Two vectors v and w are
orthogonal if and only if

Determine whether the vectors
v=4i-jandw =2i + 8j are

orthogonal.

v-w=(4)2+(-1)8=0

v-w =20
y //w==2i+8Ji
/
/
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