1) A 20 N horizontal force is applied to a 4.0 kg box. The box moves a horizontal distance of 3.0 meters. The work done by the 20 N force is,

a)   60 J

b)   80 J

c) 100 J

d) 120 J

e) 140 J

Ans: a

2) A 30.0 kg box slides up a 12.0 meters long incline at an angle of 30 degrees above the horizontal. The change in gravitational potential energy is, 

a)  21 J

b) 14 J

c) 10 J

d)   6 J

e)   4 J

Ans: d  (1764 J)

3) A horizontal force is applied to a 4.0 kg box. The box starts from rest moves a horizontal distance of 8.0 meters and obtains a velocity of 6.0 m/s. The system is frictionless. The horizontal force is,

a)   3 N

b)   5 N

c)   7 N

d)   9 N

e) 11 N

Ans: d

4) A 5.0 kg box slides up a 10 m long frictionless incline at an angle of 20 degrees with the horizontal pushed by a 40 Newton force parallel to the incline. The change in kinetic energy is,

a) 232 J

b) 275 J

c) 310 J

d) 375 J

e) 400 J

Ans: a

5) A 6.0 kg box slides up a 8.0 m long friction incline at an angle of 30 degrees by a force 50 N parallel to the incline. The coefficient of kinetic friction is 0.1. The work done against friction is,

a) 22.0 J

b) 26.5 J

c) 30.3 J

d) 35.2 J

e) 40.7 J

Ans: e
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6) The above graph shows the force on an object as it moves a distance x. What is the work done by the force when the object moves from 2.0 m to 8.0 m?

a) 35 J

b) 48 J

c) 50 J

d) 52 J

e) 60 J

Ans: b
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7) The above graph shows the force on an object as it moves a distance x. What is the work done by the force when the object moves from 0.0 m to 4.0 m?

a)   6 J

b)   8 J

c) 10 J

d) 12 J

e) 14 J

Ans: b

8) A spring with a spring constant of 8.0 N/m is compressed by 20 cm. If the spring is uncompressed initially, then the work done is,  

a) 12 J

b) 16 J

c) 19 J

d) 22 J

e) 26 J

Ans: b   (.16 J)

9) A spring is stretched from 0.5 m to 0.8 m. Assume the un-stretched position is 0.0 m.  If the spring constant of the spring is 10.0 N/m, what is the work done on the spring?

a) 1.95 J

b) 2.21 J

c) 2.45 J

d) 2.75 J

e) 3.01 J

Ans: a

10) A spring-powered dart gun is un-stretched and has a spring constant 16.0 N/m. The spring is compressed by 8.0 cm and a 5.0 gram projectile is placed in the gun. The velocity of the projectile when it is shot from the gun is, 

a) 2.04 m/s

b) 2.75 m/s

c) 3.50 m/s

d) 3.75 m/s

e) 4.53 m/s

Ans: e

11) A spring-powered dart gun is un-stretched and has a spring constant 16.0 N/m. The spring is compressed by 8.0 cm and a 5.0 gram projectile is placed in the gun. The kinetic energy of the projectile when it is shot from the gun is, 

a) 0.125 J

b) 0.090 J

c) 0.075 J

d) 0.051 J

e) 0.030 J

Ans: d

12) A 2000 kg car accelerates up to a velocity of 40 m/s in 5.0 seconds. The brakes are applied and the car is brought to a stop. The work done by the friction in the brakes is,

a) 1.0 x 10
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 J

b) 1.2 x 10
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 J

c) 1.6 x 10
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 J

d) 2.1 x 10
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 J

e) 2.5 x 10
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 J

Ans: c  (answers should be negative since Force opposite to motion)

13) An 8000 kg satellite is launched from the surface of the earth and injected into a circular orbit at an altitude of 100 km above the surface of the earth. The gravitational potential energy of the satellite in the circular orbit is, ( G = 6.67 x 10
[image: image8.wmf]11

-

 Nm
[image: image9.wmf]2

/kg
[image: image10.wmf]2

, Me = 5.98 x 10
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 kg, Re = 6.38 x 10
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 m)

a) 5.01 x 10
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 J

b) 4.92 x 10
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 J

c) 4.75 x 10
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 J

d) 4.02 x 10
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 J

e) 3.85 x 10
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 J

Ans: b

14) An 8000 kg satellite is launched from the surface of the earth and injected into outer space a long distance from the earth. The kinetic energy needed to launch the satellite into outer space is, ( G = 6.67 x 10
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, Me = 5.98 x 10
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 kg, Re = 6.38 x 10
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 m)

a) 5.00 x 10
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 J

b) 4.03 x 10
[image: image24.wmf]11

 J

c) 3.57 x 10
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d) 3.00 x 10
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 J

e) 2.35 x 10
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Ans: a

15) A 5.0 gram bullet has a velocity of 300 m/s. It strikes a block of wood and penetrates to a distance of 10.0 cm. The average force of the block of wood on the bullet is,

a) 1,500 N

b) 1,750 N

c) 1,870 N

d) 2,030 N

e) 2,250 N

Ans: e

16) A 2,000 kg car traveling at 30 mi/h skids to a stop in 60 meters. The force of friction during the skid is, (1.0 mi/h = 0.447m/s)

a) 4,500 N

b) 4,200 N

c) 3,750 N

d) 3,000 N

e) 2,400 N

Ans: d

17) A car traveling at 30 mph skids to a stop in 60 meters. If a car travels at 60 mph with the same skid conditions, then what is distance the car skids to come to a stop?

a) 340 m

b) 310 m

c) 260 m

d) 240 m

e) 190 m

Ans: d

18) A 2500 kg car accelerates from rest to a velocity of 10 m/s in 5.0 seconds. The power of the engine during this acceleration is, 

a) 50 kWatts

b) 47 kWatts

c) 40 kWatts

d) 31 kWatts

e) 25 kWatts

Ans: e

19) A student lifts a weight of 10.0 N a distance of 0.5 meters. If this exercise is repeated 50 times in 100 seconds, then the power of this exercise is,

a) 2.5 Watts

b) 3.1 Watts

c) 3.6 Watts

d) 4.0 Watts

e) 4.8 Watts

Ans: a

20) A 20 kg box slides up a 12.0 m long incline at an angle of 30 degrees with the horizontal. A force of 150 N is applied to the box to pull it up the incline. The applied force makes an angle of 10 degrees to the incline. The work done by the applied force is, in Joules

a) 1,870

b) 1,770

c) 1,500

d) 1,450

e) 1,380

Ans: b

21) A 20 kg box slides up a 12.0 m long incline at an angle of 30 degrees with the horizontal. A force of 150 N is applied to the box to pull it up the incline. The applied force makes an angle of 0.0 degrees to the incline. If the incline has a coefficient of kinetic friction of 0.1, then the increase in the kinetic energy of the box is,

a) 330 J

b) 390 J

c) 420 J

d) 481 J

e) 597 J

Ans: c

22) A 20 kg box slides down a 12.0 m long incline at an angle of 30 degrees with the horizontal. A force of 50 N is applied to the box to try to pull it up the incline. The applied force makes an angle of 10 degrees to the incline and above the incline. If the incline has a coefficient of kinetic friction on 0.1, then the increase in the kinetic energy of the box is,

a) 203 J

b) 275 J

c) 300 J

d) 392 J

e) 425

Ans: d

23) A 20 kg box slides down a 12.0 m long incline at an angle of 30 degrees with the horizontal. A force of 50 N is applied to the box in the upward direction to try to pull it up the incline. The applied force makes an angle of 10 degrees to the incline. If the incline has a coefficient of kinetic friction on 0.0, then the increase in the kinetic energy of the box is,

a) 420 J

b) 475 J

c) 521 J

d) 585 J

e) 620 J

Ans: d

24) An airplane has a mass of 30,000 kg and travels at 300 m/s. If the drag force is 

1000 N, then the power the engines have to provide to keep flying is,

a) 6.0 x 10
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 Watts

b) 5.5 x 10
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 Watts

c) 4.9 x 10
[image: image30.wmf]5

 Watts

d) 4.2 x 10
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 Watts

e) 3.0 x 10
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 Watts

Ans: e

25) A spring-powered dart gun is un-stretched and has a spring constant 100 N/m. The spring is compressed by 8.0 cm and a 5.0 gram projectile is placed in the gun. The maximum height of the projectile when it is shot straight up from the gun is, 

a) 7.57 m

b) 7.00 m

c) 6.53 m

d) 6.00 m

e) 5.50 m

Ans: c

26) The explosion in a cannon exerts an average force of 30,000 N for 2.0 meters. The velocity of a 2.0 kg projectile shot from the cannon is,

a) 198 m/s

b) 245 m/s

c) 302 m/s

d) 354 m/s

e) 412 m/s

Ans: b

27) A 120 N horizontal force is applied to a 4.0 kg box. The box moves a horizontal distance of 8.0 meters. The change in the kinetic energy of the box is,

a) 960 J

b) 875 J

c) 821 J

d) 765 J

e) 633 J

Ans: a

28) A 2.0 kg pendulum bob on a string 1.5 m long is released with a velocity of 2.0 m/s when the support string makes an angle of 30 degrees with the vertical. What is the velocity of the bob at the bottom of the swing?

a) 4.32 m/s

b) 4.00 m/s

c) 3.75 m/s

d) 3.04 m/s

e) 2.82 m/s

Ans: e

29) A 2.0 kg pendulum bob on a string 1.5 m long is released with a velocity of 4.0 m/s when the support string makes an angle of 30 degrees with the vertical. What is the velocity of the bob at the bottom of the swing?

a) 4.47 m/s

b) 4.02 m/s

c) 3.75 m/s

d) 3.50 m/s

e) 2.85 m/s

Ans: a

30) A 2.0 kg pendulum bob on a string 1.5 m long is released with a velocity of 3.0 m/s when the support string makes an angle of 45 degrees with the vertical. What is the tension in the string at the bottom of the swing?

a) 53.5 N

b) 49.8 N

c) 43.1 N

d) 37.5 N

e) 30.2 N

Ans: c

31) A 3.0 kg pendulum bob on a string 2.0 m long is released with a velocity of 2.0 m/s when the support string makes an angle of 45 degrees with the vertical. What is the tension in the string at the highest point of its motion?

a) 12.5 N

b) 17.8 N

c) 21.4 N

d) 28.9 N

e) 31.6 N

Ans: b

32) A 3.0 kg pendulum bob on a string 2.0 m long is released with a velocity of 2.0 m/s when the support string makes an angle of 45 degrees with the vertical. What is the tangential acceleration of the bob at the highest point of its motion?

a) 6.04 m/s
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b) 6.89 m/s
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c) 7.80 m/s
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d) 8.20 m/s
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e) 9.02 m/s
[image: image37.wmf]2


Ans: c

33) A 3.0 kg pendulum bob on a string 3.0 m long is released with a velocity of 2.0 m/s when the support string makes an angle of 45 degrees with the vertical. What is the total acceleration of the bob when the support string makes an angle of 30 degrees with the vertical?

a) 8.23 m/s
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b) 7.50 m/s
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c) 7.02 m/s
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d) 6.62 m/s
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e) 6.05 m/s
[image: image42.wmf]2


Ans: d

34) A 90 kg person in running up the stairs at 0.5 m/s. The power needed to run up the stairs is,

a) 441 Watts

b) 395 Watts

c) 302 Watts

d) 275 Watts

e) 257 Watts

Ans: a

35) An 1800 kg car moving at 20 m/s hits an initially uncompressed spring with a spring constant of 2.0 x 10
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 N/m. The maximum compression of the spring is,

a) 0.4 m

b) 0.6 m

c) 0.8 m

d) 1.0 m

e) 1.2 m

Ans: b

36) A 3.0 kg mass slides down a frictionless incline from a height of 4.0 m. A 6.0 kg mass also slides down the frictionless incline from the 4.0 m height. The ratio of the velocity of the 3.0 kg mass at the bottom of the incline to the velocity of the 6.0 kg mass at the bottom of the incline is,

a) 0.50

b) 0.71

c) 1.00

d) 1.41

e) 1.50

Ans: c

37) A 200 N box is pushed up an incline that is 5.0 m long and rises 1m. If the incline is frictionless, then the work done by the pushing force is,

a) 336 J

b) 305 J

c) 275 J

d) 200 J

e) 157 J

Ans: d

38) A 200 N box slides down an incline that is 5.0 m long and drops 1.0 m. The incline has a coefficient of kinetic friction of 0.1. The velocity at the bottom of the incline is,

a) 3.16 m/s

b) 3.67 m/s

c) 4.02 m/s

d) 4.77 m/s

e) 5.02 m/s

Ans: a
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