
Sears & Zemansky’s University Physics 13e - Exercise 1.47 Page 1 of 1

Exercise 1.47

Find the angle between each of the following pairs of vectors:

(a)
−→
A = −2.00̂i+ 6.00ĵ and

−→
B = 2.00̂i− 3.00ĵ

(b)
−→
A = 3.00̂i+ 5.00ĵ and

−→
B = 10.00̂i+ 6.00ĵ

(c)
−→
A = −4.00̂i+ 2.00ĵ and

−→
B = 7.00̂i+ 14.00ĵ

Solution

The dot product of two vectors, A and B, can be written in terms of the angle θ between them.

A ·B = |A||B| cos θ

Solve for θ.

cos θ =
A ·B
|A||B|

θ = cos−1

(
A ·B
|A||B|

)

= cos−1

 AxBx +AyBy√
A2

x +A2
y

√
B2

x +B2
y


If A = −2.00̂i+ 6.00ĵ and B = 2.00̂i− 3.00ĵ, then

θ = cos−1

[
(−2.00)(2.00) + (6.00)(−3.00)√

(−2.00)2 + (6.00)2
√
(2.00)2 + (−3.00)2

]
≈ 165°.

If A = 3.00̂i+ 5.00ĵ and B = 10.00̂i+ 6.00ĵ, then

θ = cos−1

[
(3.00)(10.00) + (5.00)(6.00)√

(3.00)2 + (5.00)2
√
(10.00)2 + (6.00)2

]
≈ 28.1°.

If A = −4.00̂i+ 2.00ĵ and B = 7.00̂i+ 14.00ĵ, then

θ = cos−1

[
(−4.00)(7.00) + (2.00)(14.00)√

(−4.00)2 + (2.00)2
√

(7.00)2 + (14.00)2

]
= cos−1(0) = 90.0°.
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