Sample Questions Chapter 3

A penny (2.5g) slides into a nickel (5.0g) at a velocity of 1 m/s. If the penny
comes to a stop, what will be the velocity of the nickel immediately following
the collision?

To be a regulation basketball, the ball must be inflated in a way that when
dropped from a height of 100 inches, it returns to a height of 73 inches on the
first bounce. What is the coefficient of elasticity for this ball?

During the impact of a baseball bat with a baseball (0.15kg) that was pitched
at 92 mph, the bat exerts an average force of 5 kN for a time of 0.002 s. If the
ball leaves the bat in exactly the opposite direction to the pitch, what will be
the velocity of the ball immediately following the impact?

During the stance phase of running a 140 1b runner, exerts an average vertical
force of 1150 N. What is the average vertical acceleration of the runner?
Think about what this means in terms of the vertical velocity of the runner at
foot contact and toe-off.

The linear momentum of a 90-kg wide receiver is 720 kg-m/s.

a. What is his velocity?

b. He collides with a linebacker and his velocity is decreased to 5 m/s. What
is his new momentum?

A 0.15 kg baseball collides with a 1.0 kg bat. The ball has a velocity of 44
m/s immediately prior to the collision. The center of mass of the bat also has
a velocity of 44 m/s but in the opposite direction just prior to the collision.
The coefficient of restitution between the bat and the ball is 0.52. Estimate
how fast the ball is moving as it leaves the bat following the collision.



