YEAR 11 PHYSICS





Name: 

WORK, ENERGY and MOMENTUM TEST

A cart of mass 4.0 kg moves without friction on the track below, with a speed 10m/s along AB.
















      





    
1. What is the kinetic energy of the cart as it moves along AB?
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(1 mark)


2. At which point on the track is its kinetic energy at a maximum?

At point C

(1 mark)

3. Is there an increase or decrease in potential energy of the cart between B and D?

There is an increase

(1 mark)


4. What is the change in potential energy of the cart between B and D?
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(1 mark)

5. What is the speed of the cart as it moves along the horizontal level DE?
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(2 marks)

A force of 2 N uniformly accelerates a mass of 4 kg for 0.4 s.

6. What is the change in momentum of the object in the direction of the force?
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(1 mark)

7. What is the change in the object’s velocity?
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An object is pulled along a frictionless surface by a tension force of 6.0 Newton (inclined at 200 to the horizontal.)  

The object is pulled for 5.0 metres.
8. How much of the 6.0 Newton force moves the object to the right (in the horizontal direction)?


[image: image6.wmf]N

64

.

5

20

cos

6

=



(1 mark)

9. Calculate the work done by the force on the object over the 5.0 metres.
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10. If the floor had not been perfectly smooth (i.e. a force of friction had been acting) the work done on the object by the tension force over the 5.0 metres would be -

A.
 Less than the answer in Q9
B.
 Equal to the answer in Q9
C. Greater than the answer in Q9
11. If the floor had not been perfectly smooth (i.e. a force of friction had been acting) the change in kinetic energy of the object when it moved through a distance of 5.0 metre would be -

A.
 Less than the answer in Q9
B.
 Equal to the answer in Q9
C.   Greater than the answer in Q9
A ball (mass of 0.1kg) is dropped and allowed to bounce on a floor.  Assume that there is no air resistance.  Just before it hits the ground it has a downward velocity of 10m/s.  

12. What is the initial gravitational potential energy of the ball?
Initial GPE = Final KE
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13. From what height above the ground was the ball dropped?
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After hitting the ground it has an upward velocity of 7m/s.  The collision with the ground takes 200 milliseconds.
14. What is the change in the ball’s momentum? 
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15. What force did the ground apply to the ball? 
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16. Name the three major types of energy that the ball transforms at different stages during the drop and bounce.
Kinetic Energy, Gravitational Potential Energy and Elastic Potential Energy


A 10kg object (initially moving at 5m/s) has a varying net force applied to it over 100m, as shown in the force-displacement graph below.



	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 





17. What is the work done on the object as it moves 100 metres?

W = area under F-x graph
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18. What is the average force that is applied to the object over the 100 metres?

average force = half maximum force
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NotSuperman tries to stop a moving missile by standing in its way.  The missile has a mass of 20 kg and is travelling at 144km/h.  NotSuperman has a mass of 100kg.  

19. What speed must NotSuperman run in the opposite direction to the train to cause it to stop?  Give your answer in m/s.

Missile momentum 
[image: image14.wmf]s
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Notsuperman has equal (and opposite) momentum
[image: image15.wmf]s
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NotSuperman is unable to stop the missile when it is moving at 72km/h.  Instead of running towards the missile, he decides to stand still and, as it approaches him, he slows it down by holding on to the missile.

20. At what speed do both the missile and NotSuperman travel, after they make contact with each other?

Missile momentum 
[image: image16.wmf]s
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Together momentum is conserved with combined mass
[image: image17.wmf]s
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A golfer is hitting a golf ball with a golf club (mass of 0.10 kg).  Just before impact, the club has a speed of 12 m/s. 

21. What is the initial momentum of the golf club?
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22. What is the initial kinetic energy of the golf club head?
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(1 mark) 
After contact with the golf ball, the club has a speed of 8.0 m s-1.  

The golf ball and the club do not stick together.  
23.  What is the change in momentum of the club after striking the ball?
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24. If the mass of the golf ball is 2.5 × 10-2 kg, what is its speed immediately after being struck by the club?
Change in momentum of each object is the same
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(2 marks)

25. What is the total kinetic energy of the ball and the golf club after the collision?  
Ball 
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  Club 
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Total = 6.4J

(3 marks)

26. Is your answer to Question 25 greater or smaller than your answer to Question 22? Explain why.
The answer of 6.4J is smaller than the original 7.2J. There is a loss of kinetic energy in the collision 
as some energy is transformed into sound or heat.

(2 marks)
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