
MOMENTUM CONCEPTUAL QUESTIONS 
1. The goal of an egg drop experiment is to design a contraption that could protect an egg from a fall of 3 m above the ground.  Using the impulse equation, explain the purpose of 

· putting padding around the egg

· building a parachute

2. Why would bungee jumping with a chain tied around your ankle instead of a stretchy cord be a bad idea?

3. What does the expression “roll with the punches” mean?  Why should a boxer roll with a punch when he can’t defend himself against it?

4. If you throw a heavy rock from your hands while standing on a skateboard, you roll backwards. Would you roll backwards if you didn't actually throw a rock but went through the motions of throwing the rock?  

5. A fully dressed person is at rest in the middle of a pond on perfectly frictionless ice and must get to shore. How can this be accomplished?

6. A hunter is holding a gun. What is the total momentum before the gun is fired?
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· After the gun is fired?

· Compare the momentum of the bullet to the momentum of the gun.

7. If the velocity of a particle is tripled, by what factor does its momentum change?

· its kinetic energy?

8. If two billiard balls collide and one is initially at rest, is it possible for both to be at rest after the collision?


- Is it possible for one to be at rest after the collision?        

9. Would a head-on collision between two cars be more damaging to the occupants if the cars stuck together or if the cars rebounded upon impact?

10. The graphs below show the magnitude of force vs time for an object involved in a collision. Rank the graphs according to the magnitude of the impulse on the body, greatest first. (Graphs are not to scale.)

[image: image2.png]JER

1,




[image: image8.png]JER

1,




[image: image3.png]



11. A bug and the windshield of a fast-moving car collide. Tell whether the following statements are true or false.

a) The forces of impact on the bug and on the car are the same size.

b) The impulses on the bug and on the car are the same size.

c) The changes in speed of the bug and of the car are the same.

d) The changes in momentum of the bug and of the car are the same size.

12. An empty bucket slides across a frozen frictionless pond.  It begins to rain and water starts to collect in the bucket.  What will happen to the bucket’s speed?
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A sailboat is stalled on a lake on a windless day. The skipper's only piece of auxiliary equipment is a large fan, which he has set up to blow air on the sail. With the sail positioned as shown, will the boat move?  If so, which way?  If not, why not?

· If the sail is not there, which way does the boat move?
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14. Suppose there are three Samo students outside a spaceship, Sam, Kourosh, and Mike. Sam and Kourosh decide to play catch with Mike. All the Samonauts weigh the same on earth and are equally strong. Sam throws Mike towards Kourosh and the game begins. Describe the motion of the Samonauts as the game proceeds. How long will the game last?
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15. Light consists of tiny 'corpuscles' called photons that possess momentum.  This can be demonstrated with a radiometer, shown in the sketch.  Metal vanes are painted black on one side and white on the other and are free to rotate about the point of a needle mounted in a vacuum.  When photons are incident on the black surface, they are absorbed; when photons are incident on the white surface they are reflected. Upon which surface is the impulse of light greater, and which way will the vanes rotate? 
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16. Granny (mass = 80 kg) whizzes around the rink at 3 m/s and is suddenly confronted with James (mass = 40 kg) who is at rest directly in her path.  Rather than knock him over, she picks him up and continues in motion without braking.  What is the speed of Granny and James together after the collision?
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