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Dot Product of Vectors
DEFINITION Dot Product

The dot product or inner product of u = (u,, u,) and v = (v, v,) is

u-v-— UV, -+ H?_VZ_

Properties of the Dot Product

Let u, v, and w be vectors and let ¢ be a scalar.

1.uv=veu 4. u+(v+w)=u+sv+u-w
2. u-u=|ul’ ' U+ vVv)ew=uew+vew

3.0-u=0 5. (cu)sv=u-(cv) =c(u-v)
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EXAMPLE 1 Finding Dot Products
Find each dot product.

(a) (3,4)-(5,2) 2.5 o A4
5 @ = >3

) (1, =2)-(=4,3) | (-1) & (D) (3)
4 ()= (1O

(c) (2i — j) - (3i — 5)) A + (D) (-35)
< 0t 9 e +5 =(11)
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EXAMPLE 2 Using Dot Product to Find Length
Use the dot product to find the length of the vector u = (4,—3).

x A= < 4,-3
U.u — \m\
Sl -+~ T = Jal® giﬁ)
15= lul” \ /6 +9
i = J2s5 =S Ejja\’h_q;—

»Hv;hj .
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EXAMPLE 3 Finding the Angle Between Vectors

Find the angle between the vectors u and v.

(@u=(23).,v=(=275)

\ v=I(=2,
o= o3 w-v] |
lwl vl
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EXANMPLE 3 Finding the Angle Between Vectors

Find the angle between the vectors u and v.

bu=2,1),v=(—1, —3)
U's.\f:."5
W\ =J5
vl = YTo
- > (s 0T
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DEFINITION Orthogonal Vectors

The vectors u and v orthogonal )f and onl

Y

Peve < WJ\I-{,L«\G 7

(oS &= A U\-\f'—‘—’lnl')vlc‘os

| ul-tv

\ =0 (0gu°
EXAMPLE 4 Proving Vectors are Orthogonal

Prove that the vectors u = (2, 3) and v = (—6, 4) are orthogonal.

U-v— —lL«xl2=0
n-v= O

(111




