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[image: image1.wmf]A ball bounces off the floor as shown.  The direction of the impulse on the ball, (p, is ...

A: 
straight up (
B: 
straight down (
C: 
to the right (
D: 
to the left (
10-1b
A car moves in the +x direction at 55 mph. It makes a u-turn, and is then returning (-x direction) at 55 mph. 

Is (p ....

A) zero

B) to the right (+x direction)

C) to the left (-x direction

D) not enough information to decide. 

10-2

Suppose a ping-pong ball and a bowling ball are rolling toward you.  Both have the same momentum, and you exert the same force to stop each.  How do the time intervals to stop them compare?
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A: It takes less time to stop the ping-pong ball.

B: Both take the same time.

C: It takes more time to stop the ping-pong ball.

Hint:  Fnet = ma = (p/(t

b) Suppose a ping-pong ball and a bowling ball are rolling toward you. Both have the same momentum, and you exert the same force to stop each. How do the distances needed to stop them compare?
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A:  It takes a shorter distance to stop the ping-pong ball.

B: Both take the same distance.

C:  It takes a longer distance to stop the ping-pong  ball.

Hint:  The work-energy theorem says 

Work = F. (x = (KE

10-3
Consider two carts, of masses m and 2m, at rest on an air track.  If you push each car for 3 s, exerting equal force on each, the momentum of the light cart after the push is..

A: four times

B: twice

C: equal to

D: one-half

E: one-quarter

the momentum of the heavy cart.
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In this situation, the kinetic energy of the light cart after the push is ...

A: 
larger than

B: 
equal to

C:
smaller than

the kinetic energy of the heavy car.
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10-4

Three graphs show force vs time on a tennis ball being struck by different rackets.  Rank the graphs according to the magnitude of tennis ball's change in momentum. 


[image: image11.png]



A) (p(i) > (p(ii) > (p(iii)

B) (p(i) >  (p(iii) > (p(ii)

C) (p(iii) > (p(ii) > (p(i)

D) (p(iii) > (p(ii)  =  (p(i))

E) None of these is correct

In which graph is the IMPULSE of the collision the greatest magnitude?

A)  i        B)   ii       C) iii

10-5
Ball 1 strikes stationary Ball 2 in a 1D elastic collision.  The initial momentum of Ball 1, p1i, and the final momentum of Ball 2, p2f, are shown on the graph.

(4 units and 5 units, respectively)  

[image: image5.wmf]What is the magnitude of the x-component of p1f?

A: 0

B: 1

C: 2

D: 3

E: None of these

10-6
Ball 1 strikes stationary Ball 2 in 2D elastic collision.  The initial momentum of Ball 1, p1i, (4,0) and the final momentum of Ball 2, p2f (3,2) are shown on the graph.  
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What is the x-component of p1f ?

A: 0

B: 1

C: 2

C: 3

E: None of these

10-7

You are playing football (or a rough game of soccer), and an opponent with momentum exactly opposite yours runs right into you.      Which scenario would you prefer?

A:
The opponent is small. 

B:
The opponent is big. 

C:
Makes no difference.

10-8

A compact car and a large truck collide head on and stick together. Which undergoes the larger momentum change?

A: car

B: truck

C: The momentum change is the same for both vehicles.

D: Can’t tell without knowing the initial velocities.
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10-9

A compact car and a large truck collide head on and stick together. Which vehicle undergoes the larger acceleration during the collision?

A:  car

B: truck

C: Both experience the same acceleration.

D: Can’t tell without knowing the initial velocities.
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10-10

You are given two carts, A and B. They look identical, and you've been told they are made of the same material. 
You place A at rest on an air track and give B a constant velocity to the right so that it collides elastically with A. 

After the collision, both carts move to the right, the velocity of B being smaller than what it was before the collision. What do you conclude?

A: Cart A is hollow.

B: The two carts are identical.

C: Cart B is hollow.
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10-11

A big ball, mass M=10m, speed v, strikes a small ball, mass m, at rest.  Could the following occur:  The big ball comes to a complete stop and the small ball takes off with speed 10v?
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A: Yes, this can occur.

B: No, it cannot occur because it would violate momentum conservation

C: No, it cannot occur because it would violate conservation of energy.


10-12

Consider these situations:

(i) a ball moving at speed v is brought to rest;

(ii) the same ball is projected from rest so that it moves at speed v;

(iii) the same ball moving at speed v is brought to rest and then projected backward to its original speed.

In which case(s) does the ball undergo the largest change in momentum?

A:
i

B:
ii 

C:
iii

D: 
both i and ii

E: 
All are the same
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10-13

A person attempts to knock down a large wooden bowling pin by throwing a ball at it. The person has two balls of equal size and mass, one made of rubber and the other of putty. The rubber ball bounces back, while the

ball of putty sticks to the pin. 

Which ball is most likely to topple the bowling pin?

A: 
the rubber ball

B: 
the ball of putty

C: 
makes no difference

D:  
need more information
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10-14

Is it possible for a stationary object that is struck by a moving object to have a larger final momentum than the initial momentum of the incoming object?

A:Yes.

B: No

Why or why not? 
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10-15

Suppose rain falls vertically into an open

cart rolling along a straight horizontal track with negligible friction. As a result of the accumulating water, the speed of the cart

A:increases.

B: does not change.

C: decreases.
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10-16

Two people on roller blades throw a ball back and forth. After a couple of throws, when the first thrower once again is holding the ball, they are (ignore friction)

A: standing still, where they were initially.

B: standing still, farther away from each other.

C: standing still, closer together than initially.

D: moving away from each other.

E: moving toward each other.

© Eric Mazur, "Peer Instruction" 1997

10-17

Think fast! You’ve just driven around a curve in a narrow, one-way street at 25 mph when you notice a car identical to yours coming straight toward you at 25 mph. You have only two options: hitting the other car head on or swerving into a massive concrete wall, also head on. In the split second before the impact, you decide to

A: hit the other car.

B: hit the wall.

C: hit either one—it makes no difference.

D: consult your lecture notes.
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10-18 

If all three collisions in the figure shown here are totally inelastic, which bring(s) the car on the left to a halt?


[image: image3.png]brick wall
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A: I



B: II


C: III

D: II,III only

E: All three.
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10-19

If all three collisions in the figure shown are totally inelastic, which cause(s) the most damage?
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A:  I


B:   II



C:   III
D:  II and III are same, more than I         E: All the same
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10-20

[image: image9..pict]Suppose you are on a cart, initially at rest on a track with very little friction. You throw balls at a partition that is rigidly mounted on the cart. If the balls bounce straight back as shown in the figure, is the cart put in motion?

A: Yes, it moves to the right.

B: Yes, it moves to the left.

C:  No, it remains in place.
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10-21

Two masses m1 and m2 approach each other on a frictionless table and collide. 

Is it possible that, as a result of the collision, all of the kinetic energy of both masses is converted to heat. 

A: Yes    


B: No

If so, under what circumstances?
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