
Physics 113 - Spring 2001 - workshop module 7

Momentum conservation, collisions, center-of-mass 

1. A machine gun is fired at a steel plate.  Is the average force on the plate from the bullet impact greater if the bullets bounce off or if they are squashed and stick to the plate?  Why?

2. A 5.00 g bullet is shot through a 1.00 kg wood block suspended on a string 2.000 m long.  The center of mass of the block rises a distance of 0.45 cm.  Find the speed of the bullet as it emerges from the block if its initial speed is 400 m/s.

3. A tennis ball hits a wall and bounces off.  Make your FBDs for the time during which the ball is colliding with the wall.

(i) Is momentum conserved for the ball?

(ii) Is momentum conserved for the wall?

(iii) Is momentum conserved for the system consisting of the ball and the wall?

4. At the LA Lakers’ basketball arena in Los Angeles, a maintenance man has tried out a new type of floor wax that has unfortunately rendered the floor of the court completely frictionless.  Shaquille O’Neal has been standing in the middle of the court dreaming of another NBA championship during the waxing process, and is now stranded there.  Luckily, he is carrying his NBA Most Valuable Player trophy, which weighs 50 pounds.  If O’Neal, who weighs 300 pounds, hurls the trophy away from himself at 6 m/s, how long will it take him to reach the unwaxed edge of the court, 30 meters away?

5. Where is your center-of-mass?  How does this depend on body type?  Discuss how this might have an effect on sports such as football or diving or ice-skating.

6. Consider a right cylindrical can with mass M, height H, and uniform density that is initially filled with soda pop of mass m.   Small holes are punched in the bottom and top of the can and the liquid slowly drains out.  What is the height h of the center of mass of the can and pop system initially?  What is the center of mass of the system after all the liquid has drained out (ignore the soda on the floor).  If x is the height of the remaining soda pop at any given instant, find x (in terms of M, H, and m) when the center of mass reaches its lowest point.


















































