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1.  Below is a graph of force versus time for a 10.0 kg tricycle that is shoved.  

a. What is the change in velocity of the tricycle?

b. What would the final velocity of the tricycle be, if it was initially moving at – 5 m/s?
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2.  What is the momentum of each of the following in kg·m/s?

a) A 600 kg car moving at 15 m/s
b) A 2.0 gram bug flying at 


10 m/s


c) A 60.0 kg runner moving at 10 miles/hr
d) A 2,000 ton train



    loading passengers

3.   A 1000. kg car hits the brakes for 3.2 seconds on a highway where the coefficient of friction is .50.

a) What was the friction force(hint: think unit5)? 
b) What was the impulse



 on the car?

c) What was the car’s change in momentum?
d) What was the car’s change   in velocity?

4.    Two ice skaters are at rest on a rink.  If Mary Onette (mass 50.0 kg) pushes Barb Arism away, she moves at 8.0 m/s in one direction and Barb moves at 3.0 m/s in the other.  What is Barb’s mass?

5. The following questions refer to the carts below.



a) What is the velocity of the 4.0 kg
b) What is the impulse of 

cart after the collision?
the 4.0 kg cart on the larger cart in the collision?

6.  A 0.30 kg puck, initially moving in a negative y-direction (SOUTH) at 1 m/s on a frictionless horizontal surface, collides with a 0.20-kg puck that is initially moving along the positive x axis(EAST) with a velocity of 2.0 m/s.  After the collision, the pucks stick together.  Determine the speed and direction of the combined pucks after the collision.

7.  An ice skater begins to spin with her arms extended (I=3.6kg·m2) at 2 revolutions per seconds.  


a. When she brings her arms in (I=0.3kg·m2), what is her new rotational velocity?  


b.  When she is ready to stop, what is the torque required to stop her in 0.05seconds?

Questions to Ponder


1.  Define linear momentum. What are the units?  Is it a scalar or vector?


2.  What is meant by impulse?  Which one of Newton’s laws is it based on?


3.  By using impulse how can the force of a collision be increased? Decreased?


4.  By using impulse how can the final velocity after a collision be increased? 


     Decreased?


5.  When two objects collide how do the force applied to each object compare? 



How do collision times compare?  How do impulses compare? How does



the acceleration of each object compare?


6.  How can impulse be found using a Force vs. Time graph?


7.  Determine severity of a collision by analyzing a Force vs. Time graph.


8.  What affect does bouncing have on impulse?

9.  What is the Law of Conservation of Momentum?  When can it be applied? Give an example of linear conservation and rotational conservation.


10.  What is meant by a system?  An isolated system?


11.  Can a system have zero momentum if the objects within the system are in


     motion?


12.  What are the two types of collisions.


13.  What are the characteristics of an elastic collision?  Inelastic?


14.  What are some tests that can determine whether or not a collision is elastic 


        or inelastic?


15. Compare energy and momentum.  Can an object have energy, but no


       momentum?  Can an object have momentum, but no energy?  How do


       changes in mass and velocity change effect momentum and energy?


16. What method should be used in solving a 2 dimensional momentum problem?


17. Define rotational momentum?  What are the units?
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