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CTCP-0a

Some process acts on an object. The motion of the object is explained by:

A:
the influence of many forces acting on the individual pieces of the object.

B:
the influence of many forces acting on the center of the object.

C:
the effect of a single force vector acting only on the center of the object.

Some process acts on an object. The acceleration of the object is described by:

A:
the many accelerations of the individual pieces of the object.

B:
the sum of many acceleration vectors acting on the center of the object.

C:
a single acceleration vector only for the center of the object.

CTCP-0b

The version of Newton's 2nd Law that applies for extended objects is:

A:

[image: image30..pict]
B:

[image: image2.wmf]
C:

[image: image3.wmf]
D:
None of these.

CTCP-1a

Consider the following situations and possible isolated systems:

Two cars on an icy road collide. The two cars are an isolated system.

(A)  TRUE
(B)  FALSE

One car travels on an icy road. The car is an isolated system.

(A)  TRUE
(B)  FALSE

A car makes an emergency stop on a road. The car is an isolated system

(A)  TRUE
(B)  FALSE

A ball drops to the Earth. The ball is an isolated system

(A)  TRUE
(B)  FALSE

A billiard ball collides with another billiard ball on a pool table. The two balls are an isolated system

(A)  TRUE
(B)  FALSE

Adapted from ©Eric Mazur, "Peer Instruction" 1997

CTdP-1

[image: image1.wmf]A ball bounces off the floor as shown.  The direction of the impulse of the ball, 
[image: image4.wmf], is ...

A: 
straight up (
B: 
straight down (
C: 
to the right (
D: 
to the left (
CTdP-2

Consider two carts, of masses m and 2m, at rest on an air track.  If you push first one cart for 3 s, and then the other for the same length of time, exerting equal force on each, the momentum of the light cart is..

A: four times

B: twice

C: equal to

D: one-half

E: one-quarter

the momentum of the heavy cart.

©Eric Mazur, "Peer Instruction" 1997

CTdP-3

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?

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.

©Eric Mazur, "Peer Instruction" 1997

CTdP-3b
Consider the following three situations:

1) A ball of mass, m, is moving at velocity, 
[image: image5.wmf], and is brought to rest.

2) A ball of mass, m, is at rest and experiences a force that accelerates it to a final velocity, 
[image: image6.wmf].

3) A ball of mass, m, is moving at velocity, 
[image: image7.wmf], bounces off a wall, and leaves with velocity, 
[image: image8.wmf].
The situation where the ball has the largest magnitude change in momentum, 
[image: image9.wmf], is:

A:  Situation 1
B:  Situation 2
C:  Situation 3

D:  They are all the same.
CTdP-4
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. It makes no difference

D. Need more information

©Eric Mazur, "Peer Instruction" 1997

CTCP-1
[image: image23.wmf]Ball 1 strikes stationary Ball 2 in 1D collision.  The initial momentum of Ball 1, 
[image: image10.wmf]r
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What is the magnitude of the x-component of 
[image: image12.wmf]r
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A: 0

B: 1

C: 2

D: 3

E: None of these

CTCP-2
[image: image24.wmf]p
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Ball 1 strikes stationary Ball 2 in 2D collision.  The initial momentum of Ball 1, 
[image: image13.wmf]r
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, and the final momentum of Ball 2, 
[image: image14.wmf]r
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, are shown on the graph.  

What is the x-component of 
[image: image15.wmf]?

A: 0

B: 1

C: 2

C: 3

E: None of these

CTCP-6
A projectile is fired with initial speed vo at an angle of 45o above the horizontal.  Assume no air resistance.

[image: image25.wmf]p
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True or False: During the flight, the x-component of the projectile's momentum remains constant.

True A or False B: During the flight, the y-component of the projectile's momentum remains constant.

CTCP-3.

A small glider is gliding along an air track at some initial speed, hits a much larger glider, and is observed to bounce back with a final speed nearly equal to its initial speed.  


[image: image16]

[image: image17]
The speed of the large glider after the collision is…

A) less than the initial speed of the small glider.

B) larger than the initial speed of the small glider.

C) necessarily zero.

The magnitude of the momentum of the large glider after the collision is…

A) less than the initial momentum magnitude of the small glider.

B) larger than the initial momentum magnitude of the small glider.

C) necessarily zero.

CTCP-7
An cart moving at velocity, 
[image: image18.wmf], collides with an identical cart on an air track and the two carts stick together after the collision. What is their velocity after colliding?

A:  
[image: image19.wmf]
B:  
[image: image20.wmf]
C:  zero

D:  
[image: image21.wmf]
E:  
[image: image22.wmf]
 CTCP-9
Suppose the entire population of Earth gathers in one location and, at a pre-arranged signal, everyone jumps up. About a second later, 6 billion people land back on the ground. After the people have landed, the Earth’s momentum is…

A) the same as before the people jumped.

B) different than it was before the people jumped.

C) impossible to know whether it changed.

From ©Eric Mazur, "Peer Instruction" 1997

After the 6 billion people have passed the apex of their jump and are on  the way down, the velocity of the Earth is… 

A) away from the people

B) toward them
C) zero

CTCP-10
A car is sitting on the surface of the Earth and both the car and the Earth are at rest. (Pretend th Earth is not rotating or revolving around the Sun.) The car accelerates to a final velocity. 

After the car reaches its final velocity, the magnitude of the Earth’s momentum is ____________ the magnitude of the car’s momentum. 

A) more than

B) the same as

C) less than

D) can’t answer because the answer depends on the interaction between the Earth and the car.
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