
Problem Set #7 Momentum and Impulse 
Due Thursday November 1 (A/B) & Friday November 2 (C/D) 
 
Name:____________________________________ 
 
I worked with: 
 
 
 
Equations: 

Displacement: x(t) = x0 + v0t + ½ at2 

Velocity: v(t) = v0 + at 
Final Velocity (time): vf = v0 + atf 
Final Velocity (displacement): vf

2 = v0
2 + 2axf 

Force: F = ma 
Acceleration due to gravity: 9.8 m/s2 
Momentum: p = mv 
Impulse: F(t2- t1) = m(v2- v1) 

 
 

1. According to the Guinness Book of World Records, the fastest recorded baseball pitch 
was delivered by Nolan Ryan in 1974. The pitch was clocked at 100.9 mi/hr (45.0 m/s). 
Determine the impulse required to give a 0.145-kg baseball such a momentum. 

 
 
 

2. A billiard ball moving at 5.00 m/s strikes a stationary ball of the same mass.  After the 
collision, the first ball moves at 4.33 m/s and at an angle of 30.0° with respect to the 
original line of motion.  Assuming an elastic collision (the balls do not stick together), and 
ignoring friction and rotation, find the struck ball’s total velocity. 
 
 
 

3. Pittsburgh Outside linebacker T.J. Watt  delivered a hit to the Baltimore Raven’s Alex 
Collins 82-kg running back, changing his eastward velocity of 5.6 m/s into a westward 
velocity of 2.5 m/s. 

a. Determine the initial momentum of the running back. 
b. Determine the final momentum of the running back. 
c. Determine the momentum change of the running back. 
d. Determine the impulse delivered to the running back. 

 
 
 



4. Ever tried to stop a 150 pound (68 kg) cannonball fired towards you at 30 mph (48 
km/hr.)? No, probably not. But you may have tried to brace yourself in a car collision. 
How are the two situations similar? 
 
 

 
5. Two identical billiard balls strike a rigid wall with the same speed, and are reflected with 

any change of speed. The first ball strikes perpendicular to the wall. The second ball 
strikes the wall at an angle of 30° from the perpendicular, and bounces off at an angle of 
30° from perpendicular to the wall. 

a. Determine the direction of the force on the wall due to each ball 
b. Calculate the ratio of the magnitudes of impulses on the two balls by the wall. 

 

 


