STATION #1

Short answers-comprehension

Answer the following questions using complete sentences

1. What is Momentum?

 2. What is Impulse?

3. How is bouncing related to impulse?

4. What is the Law of Conservation of Momentum?

5. What are the differences between elastic and inelastic collisions?
6. Which one has more momentum a large car driving 50m/s or a small car driving 50m/s? Explain.

7. When an object falls on the ground, the force of that object depends on what? (think impulse)

8. impulse-momentum relationship is related to which Newton’s law of motion?

9. what happens to the momentum of an object when its velocity doubles? 

10. Two objects moving in opposite direction collide and stick, what happens to the velocity after the collision?

11. Momentum is conserved

a) in an elastic collision of two balls
b) in an inelastic collision of two balls
c) in the absence of an external force
d) all the above
12. . When the speed of an object is doubled, its momentum
a. remains unchanged in accord with the conservation of momentum.
b. doubles.
c. quadruples.
d. decreases.
13. In order to reduce the "sting" in catching a hard ball one usually,

a) increases momentum change
b) increases the contact force
c) increases the impulse
d) increase the contact time
STATION #2

IMPULSE AND MOMENTUM RELATIONSHIP

Momentum = p = mv
Directions: show ALL work on a separate sheet of paper. Answers are in italicized parenthesis so you can check your work. 
1. What is the momentum of a 2 kg ball that is traveling at 2 m/s? (4 kgm/s)  
2. What is the p of a 10 kg ball that is traveling at 5 m/s? (50 kgm/s) 
3. How fast must a 3 kg object be moving to have a momentum of 15 kgm/s? (5 m/s) 
4. How fast must a 9 kg object be moving to have a momentum of -13.5 kgm/s? (-1.5 m/s) 
5. What is the mass of an object moving at 5.5 m/s with a momentum of 66 kgm/s? (12 kg) 
6. What is the mass of an object moving at -51 m/s with a momentum of -744 kgm/s? (14.59 kg) 
7. What is the momentum of a 45 N object moving at 0.5 m/s? (2.25 kgm/s) 
8. A 7 kg bowling ball is rolling with 22 kgm/s of momentum. What is its velocity? (3.14 m/s) 
Impulse = Ft = Δ(mv) = Change in Momentum
1. What is the change in momentum of a 3 kg object accelerating from rest to 12 m/s? (36 kgm/s) 
2. What is the change in momentum of a 4 kg object accelerating from 10 m/s to 12 m/s? (8 kgm/s) 
3. What is the change in momentum of a 33 kg object accelerating from 30.4 m/s to 12.5 m/s? (-590.7 kgm/s) 
4. What is the impulse of a 3 kg object accelerating from rest to 12 m/s? (36 Ns) 
5. What is the impulse of a 4 kg object accelerating from 10 m/s to 12 m/s? (8 Ns) 
6. How much force is exerted on a 4 kg object accelerating from 10 m/s to 12 m/s in 2.5 seconds? (3.2 N) 
7. 39)  What force is needed to accelerate a 13 kg object from 20 m/s to 12 m/s in 3.5 seconds? (-29.7 N) 
8. How much time is needed to accelerate a 4 kg object from 10 m/s to 12 m/s if a force of 2.5 N is applied? (3.2 s) 
9. 43)  How much time is needed to accelerate a 13 kg object from 20 m/s to 12 m/s if a force of -2.5 N is applied? (41.6 s) 
Station #3

Momentum Practice Problems

m1v1i +  m2v2i  =  m1v1f  +  m2v2f

Perform the following practice problems in your notebook. Make sure you use the GUESS method
 

 

1.  A 12,000kg. railroad car is traveling at 2m/s when it strikes another 10,000kg. railroad car that is at rest. If the cars lock together, what is the final speed of the two railroad cars? (1.1m/s)
 

 

2.  A 0.50-kg ball traveling at 6.0 m/s collides head-on with a 1.00-kg ball moving in the opposite direction at 12.0 m/s. After colliding, the 0.50-kg ball bounces backward at 14 m/s. Find the other ball’s speed and direction after the collision. (-2.0 m/s, opposite direction)

3. A 9,300 kg. railroad car traveling at a velocity of 15m/s strikes a second boxcar at rest. If the two cars stick together and move off with a velocity of 6m/s, what is the mass of the second car? (13,950 kg)
 

 

4.  Lee is rolling along on her 4.0-kg skateboard with a constant speed of 3.0 m/s when she jumps off the back and continues forward with a velocity of 2.0 m/s relative to the ground. This causes the skateboard to go flying forward with a speed of 15.5 m/s relative to the ground. What is Lee’s mass? (50 kg)

5. A 0.025 kg bullet is fired from a gun with a speed of 230m/s. If the gun has a mass

      of 0.9 kg. what is the recoil speed of the gun? (6.4 m/s)
 

 

6.  A 0.020 kg bullet traveling at 250m/s strikes a block of wood that weighs 2kg. With what velocity will the block and bullet move after the collision? (2.5 n/s)
         

Station #4

Elastic and Inelastic Collisions
Directions: fill in what is given in the situation, and then figure the rest of the information in the table. Keep in mind the Law of Conservation of Momentum, what will change, and what will not. 
1. A cue ball rolling at 8 m/s hits the 8-ball, which is at rest. The cue ball and 8 ball both weigh 0.2 kg. After the collision, the cue ball stops in place and the 8-ball takes off rolling. 

	 
	Mass
	Initial Velocity
	Initial Momentum
	Total Initial Momentum
	Total Final Momentum
	Final Momentum
	Mass
	Final Velocity

	Cart 1
	 
	 
	 
	 
	 
	 
	 
	 

	Cart 2
	 
	 
	 
	
	
	 
	 
	 


2. Cart 1 rolling at 4 m/s hits cart 2 rolling at 2 m/s. After they hit, the first cart is only rolling 1 m/s. Each cart is 20 kg. 

	 
	Mass
	Initial Velocity
	Initial Momentum
	Total Initial Momentum
	Total Final Momentum
	Final Momentum
	Mass
	Final Velocity

	Cart 1
	 
	 
	 
	 
	 
	 
	 
	 

	Cart 2
	 
	 
	 
	
	
	 
	 
	 


3. A 5 kg toy train engine rolling at 3 m/s bumps into, and couples with, another 2 kg car sitting on the track. 

	 
	Mass
	Initial Velocity
	Initial Momentum
	Total Initial Momentum
	Total Final Momentum
	Final Momentum
	Mass
	Final Velocity

	Cart 1
	 
	 
	 
	 
	 
	 

 
	 

 
	 

	Cart 2
	 
	 
	 
	
	
	
	
	 


4. A 1 kg ball of clay thrown at 8 m/s hits (and sticks to) a 4 kg toy car sitting in place, pushing it backward. 

	 
	Mass
	Initial Velocity
	Initial Momentum
	Total Initial Momentum
	Total Final Momentum
	Final Momentum
	Mass
	Final Velocity

	Cart 1
	 
	 
	 
	 
	 
	 

 
	 

 
	 

	Cart 2
	 
	 
	 
	
	
	
	
	 


