
Chapter 2 Problem 43 †

Solution
Find the distance between the two points in Cartesian coordinates.

The first point (green) is located at (2.500 m,π/6). The x-component of this point is

x1 = (2.500 m) cos(π/6) = 2.165 m

The y-component is

y1 = (2.500 m) sin(π/6) = 1.250 m

In unit vector notation, this is

~v1 = {2.165 î+ 1.250 ĵ} m

In Cartesian coordinates, it is expressed as P1(2.165 m, 1.250 m).

The second point (blue) is located at (3.800 m, 2π/3). The x-component of this point is

x2 = (3.800 m) cos(2π/3) = −1.900 m

The y-component is

y2 = (3.800 m) sin(2π/3) = 3.291 m

In unit vector notation, this is

~v2 = {−1.900 î+ 3.291 ĵ} m

In Cartesian coordinates, we have P2(−1.900 m, 3.291 m).

The displacement between these two points is the difference between the position vectors.

~v12 = ~v2 − ~v1 = {−1.900 î+ 3.291 ĵ} − {2.165 î+ 1.250 ĵ}

~v12 = (−1.900− 2.165) î+ (3.291− 1.250) ĵ = {−4.065 î+ 2.041 ĵ} m
The magnitude of this vector is.

v12 =
√

(−4.065)2 + (2.041)2 = 4.549 m

Reporting this value to the closest centimeter gives 4.55 m.
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