Momentum Problems

1. A 1.50-kg cart travels down a horizontal track and collides (experiences an abrupt change in velocity) with a second cart of unknown mass, which was initially at rest.  The two cars then stick together.  The velocity versus time data is shown below. 

a. Calculate the mass of the second cart. 

b. Calculate the average force on the first cart during the collision. 

c. Identify the external forces of the two-cart system.
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2. Find the center of mass of each letter and then center of mass of entire sign.  Make all measurements relative to the lower left-hand corner.  The squares are 3cm ( 3cm, all shaded squares have the same mass, and unshaded squares have no mass.

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


3. High-speed photography shows that the head of a 200-g golf club is traveling at 50.0 m/s just before striking a 45.0-g golf ball that was resting on a tee.  The club and ball are in contact for 1.50 ms.  After the collision, the club head travels (in the same direction) at 40.0 m/s.  Find the speed of the golf ball just after impact.  Calculate the average force exerted on the ball by the club.  Was energy conserved during this collision?  How do you know?  

4. A uniform piece of sheet steel is shaped as shown below.  Compute the x and y components of the center-of-mass. 







5. A 90-g ball moving at 1.00 m/s collides head-on with a stationary 10-g ball.  Determine the speed of each after impact if the collision is perfectly elastic (i.e. energy is conserved). 

6. A uniform piece of plexiglass has a mass of 200 kg and is shaped as shown below.  Compute the x and y components of the center-of-mass. 









7. A 1200-kg car traveling initially with a speed of 25.0 m/s in an easterly direction crashes into the rear end of a 9000-kg truck moving in the same direction at 20.0 m/s.  The car and truck are in contact for 0.125 s. The velocity of the car right after the collision is 18.0 m/s to the east. 

A. What is the velocity of the truck right after the collision?

B. What is the average force exerted o\n the car by the truck?

C. How much mechanical energy is lost in the collision?  Account for this loss in energy.   

8. A 5500-kg truck traveling north at 6.2 m/s collides with a 4300-kg truck moving west at 14.3 m/s.  If the two trucks lock together upon impact, with what speed and in what direction do they move immediately after the collision?  How much mechanical energy is lost in the collision?  Account for this loss in energy. 
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