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Ch 6 Practice Problems – Impulse-momentum Theorem and Conservation of Momentum

1. A 0.40 kg soccer ball approaches a player horizontally with a velocity of 18.0 m/s.  The player strikes the ball and causes it to move in the opposite direction with a velocity of 22.0 m/s.  
(a) Calculate the magnitude of the impulse delivered to the ball by the player.  
(b) If the players foot is in contact with the ball for 0.120 s, find the magnitude of the average net force delivered to the ball by the player.
2. A 76.0 kg boater, initially at rest in a stationary 45.0 kg boat, steps out of the boat and onto the dock.  If the boater moves out of the boat with a velocity of 2.5 m/s to the right, what is the final velocity of the boat?

3. A cannon is attached to a stationary railroad flatcar as shown right.  The total mass of the system is 1000 kg.  A 10-kg cannon ball is then fired to the left at a speed of 50 m/s, what is the recoil speed of the flatcar?
4. A 1850 kg luxury sedan stopped at a traffic light is struck from the rear by a compact car with a mass of 975 kg.  The two cars become entangled as a result of the collision.  If the compact car was moving at a velocity of 22.0 m/s to the north before the collision, what is the velocity of the entangled mass after the collision?
5. Two clay balls collide head-on in a perfectly inelastic collision.  The first ball has a mass of 0.500 kg and an initial velocity of 4.00 m/s to the right.  The mass of the second ball is 0.250 kg, and it has an initial velocity of 3.00 m/s to the left.  What is the final velocity of the composite ball of clay after the collision?  What is the decrease in kinetic energy during the collision?
6. A 0.15 kg toy car moving to the right at 20.0 cm/s collides with a 0.20 kg car moving to the left at 30.0 cm/s.  After the collision, the 0.15 kg car moves with a velocity of 37.1 cm/s to the left.  Find the velocity of the 0.20 kg car after the collision. 
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7. A small block of mass M=0.050 kg is released from rest at the top (h=0.60 m) of the curved frictionless ramp shown above. The block slides down the ramp and collides with a larger block of mass 1.5M=0.075 kg at rest at the bottom of the incline. The larger block moves to the right at a speed 2.0 m/s immediately after the collision. 

(a) Determine the speed of the small block immediately before the collision.

(b) Determine the speed of the small block after the collision.  State its direction of travel.

.

(c) Indicate whether the collision between the two blocks is elastic or inelastic. Justify your answer.
