PHYSICS 112

EXAM REVIEW

2017
Momentum and impulse

1) A bullet of mass 0.050 kg leaves the muzzle of a 4.0 kg gun with a velocity of 400.0 m/s. What is the recoil velocity of the gun?(-5.0 m/s)

2) How long must a force of 50.0 N act on a 400 kg wagon to change its speed from 10.0 m/s to 12.0 m/s?      (16 s)

3) A space explorer finds himself some distance from the space vehicle with no motion

Between himself and the vehicle.  He throws a wrench of mass 2.0 kg away from himself (choose right) in a direction opposite to that of the space vehicle at a speed of 15 m/s. If his body mass is 100.0 kg what is his resulting velocity? (-0.30 m/s)
4) Daryl drops a 1.5 kg book from a height of 1.75 m.  What is the impulse the floor exerts on the book when it hits? If it is in contact with the floor for 0.20 s in stopping what is the force exerted on the book?
(8.79 kg m/s) (43.95 N)
5) Two rocks in space collide. Rock A has a mass of 2.67 kg and travels at an initial speed of 170 m/s East toward rock B. Rock B has a mass of 5.83 kg. After the collision both rocks are moving East (a speed of only 55.0 m/s for the smaller rock and 183 m/s for the larger rock). What is the initial speed and direction of the larger rock? (+130.3 m/s)

6) In serving a 59.0 g tennis ball is thrown upward, and is hit just as it comes to rest at the top of its motion. It is in contact with the racket for 5.1 ms. The average force exerted on the ball by the racket is 324 N horizontally. A) What is the impulse on the ball? B) What is the velocity of the ball just as it leaves the racket?  (+1.65Ns, +27.97 m/s)
7) In practicing his tennis volleys Martin hits a 0.060 tennis ball at 48 m/s East against a wall. 

a) What is the impulse of the ball on the wall if the ball hits Velcro and stops at the wall? (2.88 kgm/s)

b) What is the impulse of the ball on the wall if it hits and bounces off at the same speed of 48 m/s that it went in at? (5.76 kgm/s)

b) If the time that the ball is in contact with the wall is 25 ms in bouncing, what is the force of the wall on the ball?  ( -230.4 N) 
