Chapter 4 Problem 21 f
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Bi =10.0 /{im /20° west of north
C=-801km

Solution
What is the final displacement of the cylist?

First break vector B into scalar components using unit vectors. Since the angle is west of north, the
opposite side of the angle corresponds to the negative x-axis. Therefore, the sine function is used to
determine the x-component. The vector is pointing in the positive y-direction and this side corresponds
to the adjacent side of the angle. Therefore, cosine is used for the y-component.

B = {—10.0sin(20°) 7 + 10.0 cos(20°) 7} km
B ={-3421+940 3} km
Adding the vectors together gives
F=A+B+C
7=05.01km+{-3.427+ 9.40 5} km — 8.0i km
7= {—6.421 +9.40 j} km

The magnitude of this vector is

r=fr2 42 = V/(-6.42)2 + (9.40)° = 114 km

The angle of travel is

oy o 940 Em N
6 = tan <T$)—tan (——6.42krm = —55.7

Since the x-component is negative and the y-component positive, the vector should be in the 2nd
quadrant, not the 4th. Add 180° and the answer is

0 = —55.7° + 180° = 124.3°

If you want to express this angle with regard to the geography, then it is 56° north of west or 34° west of
north.
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