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Momentum & Impulse/Collisions: Multiple Choice Test

Name: _____________________________________________Period: _______ Date: ________

	Elastic Collision


	Inelastic Collision



	Momentum
	Impulse
	Kinetic Energy


	Potential Energy




1. A bat striking a 0.125 kg baseball is in contact with the ball for a time of 0.03 seconds. The ball travels in a straight line as it approaches and then leaves the bat. If the ball arrives at the bat with a speed of 4.5 m/s and leaves with a speed of 6.5 m/s in the opposite direction, what is the magnitude of the average force acting on the ball?


(A) 8.33 N

(B) 18.75 N

(C) 27.08 N

(D) 45.83 N

(E) 458 N

2. A railroad car of mass m is moving at speed v when it collides with a second railroad car of mass M which is at rest.
The two cars lock together instantaneously and move along the track.
What is the speed of the cars immediately after the collision? 


(A) v/2

(B) mv/M

(C) Mv/m

(D) mv/(m+M) 
(E) (m + M )v/m
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3. A student obtains data on the magnitude of force applied to an object as a function of time and displays the data on the graph above.

The increase in the momentum of the object between t=0 s and t=4 s is most nearly:

 (A) 40 Ns
(B) 50 Ns
 (C) 60 Ns
(D) 80Ns
 (E) 100 Ns

Questions 4 and 5


[image: image2]
A 4-kilogram mass has a speed of 6 meters per second on a horizontal frictionless surface, as shown above. The mass collides head-on with an identical 4-kilogram mass initially at rest and sticks. The combined masses then collide head-on and stick to a third 4-kilogram mass initially at rest.

4. The final speed of the first 4-kilogram mass is:


(A) 0 m/s

(B) 2 m/s

(C) 3 m/s

(D) 4 m/s

(E) 6 m/s

5. The final speed of the two 4-kilogram masses that stick together is:


(A) 0 m/s

(B) 2 m/s

(C) 3 m/s

(D) 4 m/s

(E) 6 m/s
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6. An object of mass m is at rest on a horizontal frictionless surface, as shown above, when it explodes into two pieces. Subsequently, one piece of mass 2/5 m moves with a speed vo / 2 to the left. The speed of the other piece of the object is


 (A)vo /2

(B)vo /3

(C)7vo /5

(D)3vo /2

(E)2vo
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7. As shown in the top view, a disc of mass m is moving horizontally to the right with speed v on a table with negligible friction when it collides with a second disc of mass 2m The second disc is moving horizontally to the right with speed v/2 at the moment of impact The two discs stick together upon impact. The speed of the composite body immediately after the collision is:


(A) v/3

(B) v/2

(C) 2v/3

(D) 3v/2

(E) 2v

8. Two soccer players with mass 80 kg and 120kg run directly toward each other with speeds of 4 m/s and 8 m/s respectively. If they grab each other as they collide, the combined speed of the two players just after the collision would be: 



(A) 2 m/s

(B) 3.2 m/s

(C) 4.6 m/s

(D) 7.1 m/s

(E) 8 m/s
9. How long must a 200 N net force act to produce a change in momentum of 100 kg·m/s?

(A) 0.25 s

(B) 0.50 s

(C) 1.0 s

(D) 2.0 s

(E) 4.0 s
10. A 40 kg child who is running at 4 m/s jumps onto a stationary 10 kg skateboard. The speed of the child and the skateboard is approximately: 


(A) 3.2 m/s

(B) 4.3 m/s

(C) 5 m/s

(D) 6 m/s

(E) 7 m/s

11. A ball with a mass of 0.50 kg and a speed of 4 m/s collides perpendicularly with a wall and bounces off with a speed of 8 m/s in the opposite direction. What is the magnitude of the impulse acting on the ball? 


(A) 13 J

(B) 1 Ns

(C) 6 Ns

(D) 2 m/s

(E) 10 m/s

12. A cart with mass m has a velocity v before it strikes another cart of mass 3m at rest. The two carts couple and move off together with a velocity of 

(A) v/5
(B) 2v/5
(C) 3v/5
(D) 2v/3
(E) v/4

13. A 40 kg skater at rest on a frictionless rink throws a 3 kg ball, giving the ball a velocity of 10 m/s. Which statement describes the skater’s subsequent motion? 


(A) 0.4 m/s in the same direction as the ball. 


(B) 0.4 m/s in the opposite direction of the ball


(C) 2 m/s in the same direction as the ball 


(D) 0.75 m/s in the same direction as the ball 


(E) 0.75 m/s in the opposite direction of the ball

14. The net force on a rocket with a weight of 2.5 x 104 N is 3.5 x 104 N. How much time is needed to increase the rockets speed from 10 m/s to 46 m/s near the surface of the Earth at takeoff? 


(A) 0.62 s

(B) 3.78 s

(C) 2.57 s

(D) 13.4 s

(E) 6.34 s

15. A solid metal ball and a hollow plastic ball of the same external radius are released from rest in a large vacuum chamber. When each has fallen 1m, they both have the same 


(A) inertia
(B) speed
(C) momentum
(D) kinetic energy
(E) change in potential energy
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1. A bat striking a 0.125 kg baseball is in contact with the ball for a time of 0.03 seconds. The ball travels in a

straight line as it approaches and then leaves the bat. If the ball arrives at the bat with a speed of 4.5 m/s and leaves

with a speed of 6.5 m/s in the opposite direction, what is the magnitude of the average force acting on the ball?
(A)8.33N (B) 18.75 N (C)27.08 N (D) 4583 N (E) 458 N

2. A railroad car of mass m is moving at speed v when it collides with a second railroad car of mass M which is at
rest. The two cars lock together instantaneously and move along the track. What is the speed of the cars
immediately after the collision?

(A)v2 (B) mv/M (C) Mvim (D)Ymvim+M)  (E) (m + M)vim
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3. A student obtains data on the magnitude of force applied to an object as a function of time and displays the data
on the graph above.

The increase in the momentum of the object between t=0 s and t=4 s is most nearly:

(A)40Ns (B)50Ns  (C)60Ns (D)80Ns  (E) 100 Ns

Questions 4 and 5

dag| 6ms 4y axg

A 4-kilogram mass has a speed of 6 meters per second on a horizontal frictionless surface, as shown above. The
mass collides head-on with an identical 4-kilogram mass initially at rest and sticks. The combined masses then
collide head-on and stick to a third 4-kilogram mass initially at rest.

4. The final speed of the first 4-kilogram mass is:
(A) 0 m/s (B)2m/s (C)3m/s (D) 4 m/s (E) 6 m/s
5.The final speed of the two 4-kilogram masses that stick together is:

(A) 0 m/s (B)2 m/s (©)3mss (D) 4 m/s (E) 6 m/s
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6. An object of mass m is at rest on a horizontal frictionless surface, as shown above, when it explodes into two
pieces. Subsequently, one piece of mass 2/5 m moves with a speed vo/ 2 to the left. The speed of the other piece
of the object is
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7. As shown in the top view, a dlsc of mass m is moving horlzomally to the right with speqd voéna table with
negligible friction when it collides with a second disc of mass 2m The second disc is moving horizontally to the
right with speed v/2 at the moment of impact The two discs stick together upon impact. The speed of the
composite body immediately after the collision is:

(A)v/3 (B) v/2 w (D) 3v/2 (E)2v
8. Two soccer players with mass 80 kg and 120kg run directly toward each other with speeds of 4 m/s and 8 m/s
respectively. If they grab each other as they collide, the combined speed of the two players just after the collision
would be:

(A)2m/s (B)32m/s (C) 4.6 m/s (D) 7.1 m/s (E) 8 m/s

9. How long must a 200 N net force act to produce a change in momentum of 100 kg-m/s?
(A)0.25s wc (©)1.0s (D)2.0s (E)4.0s

10. A 40 kg child who is running at 4 m/s jumps onto a stationary 10 kg skateboard. The speed of the child and the
skateboard is approximately: s
&s (B)43 m/s (C)5m/s (D) 6 m/s (E) 7 m/s

11. A ball with a mass of 0.50 kg and a speed of 4 m/s collides perpendicularly with a wall and bounces off with a
speed of 8 m/s in the opposite direction. What is the magnitude of the impulse acting on the ball?
(A)13] (B) I Ns W (D)2 m/s (E) 10 m/s

12. A cart with mass m has a velocity v before it strikes another cart of mass 3m at rest. The two carts couple and
move off together with a velocity of

(A) w5 B)2vs (O35 (D)2v3 ﬁ‘

13. A 40 kg skater at rest on a frictionless rink throws a 3 kg ball, giving the ball a velocity of 10 m/s. Which
statement describes the skater’s subsequent motion?
(A) 0.4 m/s in the same direction as the ball.
(B) 0.4 m/s in the opposite direction of the ball
(C) 2 m/s in the same direction as the ball
(D) 0.75 m/s in the same direction as the ball
75 m/s in the ite direction of the ball

14. The net force on a rocket with a weight of 2.5 x 10N is 3.5 x 10*N. How much time is needed to increase the
rockets speed from 10 m/s to 46 m/s near the surface of the Earth at takeoff?

(A)0.62s (B)3.78 s FEPEEN (D) 134 (E)6.34s

15. A solid metal ball and a hollow plastic ball of the same external radius are released from rest in a large vacuum
chamber. When each has fallen 1m, they both have the same
(A) inertia m’ (C) momentum (D) kinetic energy  (E) change in potential energy
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