
Phys 221 SI Session #16 

Topics: Momentum, Impulse, and Collisions 

Intro discussion: Which sport is the most difficult? 

1. A 1.0-kg block and a 2.0-kg block are pressed together on a horizontal frictionless 

surface with a compressed ideal spring between them. They are not attached to the spring. 

After they are released and have both moved free of the spring, how do the momentum 

and energies of the blocks compare? 

 

 

2. A baseball bat of mass 0.90 kg hits a baseball of mass 0.15 kg. The original velocity of 

the baseball is -27 i m/s, and after it is hit its velocity is +21 i m/s. If the average force 

exerted on the ball by the bat is 3 kN, for how long is the ball in contact with the bat? 

 

 

3. A 3.00-kg brick is dropped from rest from a point 10.0 m above the ground on the roof of 

a parked pickup truck. The roof of the pickup truck is 2.00 m above the ground. The brick 

comes to rest on the roof in 2.5 ms. What is the magnitude of average force by the brick 

on the roof during this time? 

 

 

4. Two balls, each with mass 2 kg, and velocities of 2 m/s and 3 m/s collide head-on. Their 

final velocities are 2 m/s and 1 m/s, respectively. Is the collision elastic or inelastic? 

 

 

5. Two blocks (M1 = 4.0 kg and M2 = 3.0 kg) move on a frictionless, horizontal floor. 

Initially, block 1 moves with a velocity of 4.0 m/s in the +x direction and block 2 moves 

with a velocity of 5.0 m/s to the left (-x direction). The blocks collide in an elastic, one-

dimensional collision. What is the velocity of block 1 after the collision? 

 

 

6. A Cyride (500 kg), traveling at 30 m/s rear ends another Cyride (600 kg), traveling at 20 

m/s in the same direction. The collision is great enough that the two buses stick together 

after they collide. How fast will they be moving after the collision? 

 

 

7. Fully cooking a whole, frozen chicken takes 557.6 kJ of energy, which is typically 

applied very slowly in an oven. However, since you’re short on time, you decide to 

simply slap the chicken. You assume that the kinetic energy will be fully converted into 

thermal energy in a completely inelastic collision where the final velocity is 0. If your 

hand is 0.4 kg, how fast must your hand be moving when you slap the chicken to fully 

cook it? 


