
Chapter 9 Problem 18 †

Given
mskater = 60 kg
msnow = 12 kg
~vsnow = {53.0̂i + 14.0ĵ} m/s

Solution
Find the velocity of the skater.

Since the skater is motionless before throwing the snowball, the initial momentum is zero. After throwing
the snowball, the momentum is conserved and is, therefore, also zero.

~pbefore = 0 = ~pskater + ~psnow

~pskater = −~psnow
Using the definition of momentum

mskater~vskater = −msnow~vsnow

~vskater = −msnow~vsnow
mskater

= −(12 kg){53.0̂i + 14.0ĵ} m/s

(60 kg)

~vskater = {−10.6̂i− 2.80ĵ} m/s

†Problem from Essential University Physics, Wolfson


