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Base your answers to Questions 1 through 5 on the following information and the diagram on the right. A horizontal force of 10 N accelerates a 2.0 Kg block from rest along a level table as shown, at a rate of 4.0 m/s2.

1.
The work done in moving the block 8.0 meters is 


(1) 8,0 J (2) 20. J (3) . J (4) 800 J

2.
When the speed of the block is 8.0 m/s, its kinetic energy is 


(1) 8.0 J (2) 16 J (3) 64 J (4) 80. J

3.
The time required for the block to attain a speed of 20. m/s is 


(1) 1.0s (2) 2.0s  (3) 5.0s  (4) 4.0 s

4.
What is the frictional force retarding the forward motion of the block?


(1) 8.0 N (2) 2.0 N (3) 10.N (4) 12 N

5.
If there were no friction between the block and the table, the acceleration of the block would be 


(1) 20. m/s2 (2) 9.8 m/s2 (3) 5.0 m/s2 (4) 4.0 m/s2
6-10.
Base your answers to Questions 6 through 10 on the following information. A 6.0 Kg object falls freely from rest for 5.0 m and strikes the ground.

[image: image2.wmf]6.
Which graph best describes the motion of the falling object?
7.
The speed of the object just before it strikes the ground is closest to 


(1) 140 m/s (2) 30. m/s (3) 10. m/s (4) 5.0 m/s

8.
The time for the object to fall is closest to 


(1) 0.10s (2) 1.0s (3) 10.s (4) 15s

9.
The kinetic energy of the mass just before it strikes the ground is closest to 


(1) 1.0 J(2) 30. J (3) 50. J 4) 300 J

10.
The weight of the object is closest to 


(1) 1.0 N (2) 6.0 N (3) 30. N (4) 60. N

11-15.
Base your answers to Questions 11 through 15 on the following statement. A 2.00 Kg rock, which originally rested on the edge of a cliff 100. meters high, fell to the base of the cliff.

11.
Before falling, the rock's potential energy with respect to the base of the cliff was 


(1) 50.0 J(2) 980. J (3) 1,960 J (4) 6,400 J

12.
What is the kinetic energy of the falling rock 50.m above the base of the cliff? 


(1) 25 J (2) 490 (3) 980 J (4) 3,200 J

13.
What is the momentum of the rock when its speed is 10.0 m/s? (1)10.0 kg•m/s (2)20.0 kg•m/s (3)50.0 kg•m/s (4)100. kg•m/s

14.
The speed of the rock an instant before it hits the base of the cliff is approximately 


(1) 22 m/s (2) 31 m/s (3) 44 m/s (4) 62 m/s

15.
Neglecting air resistance, the total mechanical energy of the rock at any time during its fall is equal to which of the following? 


(1) its potential energy minus its kinetic energy 


(2) its kinetic energy minus its potential energy 


(3) zero 


(4)the sum of its potential and kinetic energies

16-18.
Base your answers to Questions 16 through 18 on the following information. There are two spheres, a 1.0 Kg aluminum sphere and a 3.0 Kg brass sphere. Each of the spheres has the same diameter, and each is 19.6 meters above the ground. Both spheres are allowed to fall freely. (Neglect the effects of air resistance.)

16.
Both spheres are released at the same instant. They will reach the ground at 


(1) the same time, but with different speeds


(2) the same time and with the same speeds 


(3) different times, but with the same speeds 


(4) different times and with different speeds

17.
If the spheres are 19.6 meters above the ground, the time required for the aluminum sphere to reach the ground is 


(1) 1.0s (2)2.0s (3) 8.0s (4) 4.0s

18.
Which graph shows the relationship between the potential energy and height above the ground for each sphere?
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Base your answers to Questions 19 through 23 on the following information. As shown in the diagrams, object A has a mass of 5.0 Kg and a speed of 10. m/s at the foot of a frictionless hill. Object B has a mass of 10. Kg and a speed of 5.0 m/s at the foot of an identical hill.
19.
In the positions shown in the diagrams, how does the kinetic energy of object A compare with the kinetic energy of object B? 



(1) It 1/4 as great. 

(3) It is the same.



(2) It is 1/2 as great.

(4) It is twice as great.

20.
In the positions shown in the diagrams, how does the momentum of object A compare with the momentum of object B?



(1) It 1/4 as great. 

(3) It is the same.



(2) It is 1/2 as great.

(4) It is twice as great.

21.
Which graph best represents the relationship between height up the hill and kinetic energy for each of the masses?
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22.
At the top of the hill, the force of gravity on A, compared with that on B, will be 


(1) less
 (2) greater  (3) the same

23.
At the top the hill, the potential energy of A, compared with that of B, will be 
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(1) less   (2) greater  (3) the same

24-29.
Base your answers to Questions 24 through 29 on the following information. A pendulum with a 10. Kg bob is released at point A and allowed to swing without friction, as shown in the diagram at the right.

24. What is the weight of the bob? 


(1) 0.10 N (2) 0.98 N (3) 10. N (4) 98 N

25. The force of the string on the bob is greatest at point 


(1) A (2) B (3) C (4) D

26. What is the velocity of the bob at point E? 


(1) 0.0 m/s (2) 2.0 m/s (3) 6.3 m/s (4) 9.8 m/s

27.
The potential energy of the bob at point A compared to its potential energy at point C is approximately 


(1) 20 J (2) 40 (3) 200 J (4) 400 J 

28.
In moving from point A to point B, the bob's total mechanical energy


(1) decreases (2) increases (3) remains the same

29.
As the bob moves from point C to point D, the kinetic energy of the bob
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(1) decreases (2) increases (3) remains the same

30-32.
Base your answers to Questions 30 through 32 on the following information and the diagram at the right. A toy figure is situated on top of a spring attached to a suction cup. The spring is compressed 0.020 m by a force of 0.30 N.

30.
What is the spring constant for this spring? 



(1) 0.0060 N/m (2) 9.8 N/m (3) 15 N/m (4) 750 N/m

31.
The work done in compressing the spring is approximately


(1) 3.0 x 10-3 J (2) 2.0 x 10-1 J (3) 3.0 J (4) 1.5 x 101 J

32.
The potential energy stored in the compressed spring is approximately


(1) 3.0 x 10-3 J (2) 2.0 x 10-1 J (3) 3.0 J (4) 1.5 x 101 J

33.
A force is applied to a given spring causing it to stretch a distance x. If applied force is halved, the elongation of the spring will be 


(1) halved (2) doubled (3) quartered (4) quadrupled

34.
If the distance a spring is stretched is doubled, and the elastic limit is not exceeded, the potential energy stored in the spring is 


(1) halved (2) doubled (3) quartered (4) quadrupled

35.
A force is applied to a spring causing it to stretch. If the applied force is doubled, and the elasticity of the spring is not exceeded, the potential energy stored in the spring will be 


(1) halved (2) doubled (3) quartered (4) quadrupled

36.
A 0.10 Kg ball is dropped to the floor from a height of 2.0 m then rebounds to a height of 1.8 meters. The increase in internal energy for the system is approximately 


(1) 1.8 J (2) 2.0 J (3) 0.10 J (4) 0.20 J

37.
A 2.00 Kg mass suspended from a spring causes the spring to elongate 1.00 x 10-1 meter. The spring constant of the spring is 


(1) 0.200 N/m (2) 1.96 N/m (3) 49.0 N/m (4) 196 N/m

38.
A given spring has a spring constant of 400 N/m. How much work is done in stretching the spring a distance of 0.020 m from its equilibrium position?


(1) 8.0 J (2) 8.0 x 10-1 J (3) 8.0 X 10-2 J (4) 8.0 x 10-3 J

39.
A spring having a spring constant of 400 N/m is stretched to a distance of 0.020 m from its equilibrium position. How much work is done to stretch the spring an additional 0.020 m? 


(1) 0.080 J (2) 0.16 J  (3) 0.24 J (4) 0.32 J
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Base your answers to Questions 40 through 44 on the following information. A block that is sliding on a frictionless horizontal surface collides with a spring, as is illustrated in the diagram at the right.
 40.
During the interval of collision, the                    
speed of the block 

(1) decreases (2) increases 

(3) remains the same

41.
During the interval of collision, the potential energy of the spring


(1) decreases (2) increases (3) remains the same

42.
As the block compresses the spring, the spring constant for the spring


(1) decreases (2) increases (3) remains the same

43.
As the block compresses the spring, the total mechanical energy of the system 


(1) decreases (2) increases (3) remains the same

44.
If the initial speed of the block had been greater, the maximum compression of the spring would have been 


(1) less  (2) greater (3) the same
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