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Exercise 17

Find the angle between the vectors in Exercises 9 to 11. If necessary, express your answer in

terms of cos™ 1.

Solution

To obtain the angle # between two vectors, u and v, use the definition of the dot product,
u-v = [[ul|[|v][cos®,

and solve this equation for 6.
u-v

cosf =
[[ul[[vl

Exercise 9

u=-i+3j+k, v=-2i—3j—T7k
Use the formula for cos 6.
(—i+3j+k)-(—2i—3j—T7k)
VD2 + 32+ 12/(=2)2 + (=3)2 + (-7)?

_ EDED+B)(E3) + (T
V11V62

cosf =

—14
V11V62

Take the inverse cosine of both sides to get 6.

—14
0=cos ' [ —— )| ~122.4°
<\/11\/62>

Exercise 10

u=—-i+3k, v=4j
Use the formula for cos 6.
(=i +3k) - (4))
_ (=D(0)+0)(4) + (3)(0)

cosf =

410
=0
Take the inverse cosine of both sides to get 6.
7
0 = — = °
5 90
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Exercise 11

u=-i+2j—3k, v=-i—3j+4k
Use the formula for cos 6.

(—i+2j — 3k) - (—i — 3j + 4k)

cosf =

VE 2+ (7 (1P + (3P P
3)+ (-3))

(DD + (2(-3) + (-3)(
ViV

—17
V1426

Take the inverse cosine of both sides to get 6.

-1
0 = cos™! (7> ~ 153.0°
V14+/26
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