
Chapter 9 Problem 44 †

Given
mc = 950 kg
~vc = {32̂i+ 17ĵ} m/s
mw = 450 kg
~vw = {12̂i+ 14ĵ} m/s

Solution
If the car and wagon stick together, find their velocity after the collision.

By conservation of momentum, the momentum of the car-wagon system before and after the collision is
the same.

~pbefore = ~pafter

~pc + ~pw = ~pcw

mc~vc +mw~vw = (mc +mw)~vcw

~vcw =
mc~vc +mw~vw

(mc +mw)

~vcw =
(950 kg){32̂i+ 17ĵ} m/s+ (450 kg){12̂i+ 14ĵ} m/s

(950 kg + 450 kg)

~vcw =
{30400̂i+ 16150ĵ} kg ·m/s+ {5400̂i+ 6300ĵ} kg ·m/s

(1400 kg)

~vcw =
{35800̂i+ 22450ĵ} kg ·m/s

(1400 kg)

~vcw = {25.6̂i+ 16.0ĵ} m/s

In polar coordinates this velocity is

v =
√

(25.6 m/s)2 + (16.0 m/s)2 = 30.2 m/s

θ = tan−1

(
16.0 m/s

25.6 m/s

)
= 32.0◦

†Problem from Essential University Physics, Wolfson


