1) The units of momentum are,

a) ML/T

b) M/T

c) L/T
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d) ML/T
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e) ML
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/T
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Ans: a

2) A 1,800 kg car is traveling at 20.0 m/s NORTHEAST. the momentum of the car is,

a) 18,000 kg m/s NORTHEAST

b) 20,000 kg m/s NORTHEAST

c) 28,000 kg m/s NORTHEAST

d) 32,000 kg m/s NORTHEAST

e) 36,000 kg m/s NORTHEAST

Ans: e

3) A 3.0 kg ball is pitched with a kinetic of 20 Joules. If the ball is pitched with a kinetic energy of 10 Joules, then the momentum of the ball is,

a)     7.50 kg m/s

b)    8.35 kg m/s

c)    9.45 kg m/s

d) 10.95 kg m/s

e) 12.50 kg m/s

Ans: d

4) If the kinetic energy of a ball is doubled, then the momentum is,

a) 0.50 times larger

b) 0.71 times larger

c) 1.00 times larger

d) 1.41 times larger

e) 1.50 times larger

Ans: c

5) A 5.0 kg ball is traveling at 4.0 m/s and strikes a wall. The 4.0 kg ball bounces off the wall with a velocity of 4.0 m/s. If the contact with the wall by the ball lasts for 0.1 seconds, then the impulse on the ball is,

a) 24 kg m/s

b) 30 kg m/s

c) 36 kg m/s

d) 40 kg m/s

e) 50 kg m/s

Ans: d

6) A 5.0 kg ball is moving at 4.0 m/s to the right and a 6.0 kg ball is moving at 3.0 m/s to the left. The total momentum of the system is,

a) 2.0 kg m/s to the right

b) 2.0 kg m/s to the left

c) 38 kg m/s to the right

d) 18 kg m/s to thte left

e) 20 kg m/s to the right

Ans: a

7) A 4.0 kg ball is moving at 4m/s to the EAST and a 6.0 kg ball is moving at 3.0 m/s to the NORTH. The total momentum of the system is,

a) 14.2 kg m/s at an angle of 48.4 degrees SOUTH of EAST

b) 48.2 kg m/s at an angle of 24.2 degrees SOUTH of EAST

c) 48.2 kg m/s at an angle of 48.4 degrees NORTH of EAST

d) 24.1 kg m/s at an angle of 24.2 degrees SOUTH of EAST

e) 24.1 kg m/s at an angles of 48.4 degrees NORTH of EAST

Ans: e

8) A 4.0 kg ball is moving at 2.0 m/s to the SOUTH and a 6.0 kg ball is moving at 2.0 m/s to the NORTHWEST. The total momentum of the system is,

a) 15.8 kg m/s at an angle of 3.27 degrees NORTH of WEST

b)   8.5 kg m/s at an angle of 3.27 degrees NORTH of WEST

c)  15.8 kg m/s at an angle of 17.2 degrees NORTH of WEST

d)    8.5 kg m/s at an angle of 17.2 degrees NORTH of WEST

e)  20.1 kg m/s at an angle of 27.5 degrees NORTH of WEST

Ans: b

9) An astronaut in a space suit is motionless in outer space. The propulsion unit strapped to her back ejects some gas with a velocity of 50 m/s. The astronaut recoils with a velocity of 1.0 m/s. If the mass of the astronaut and space suit after the gas is ejected is 120 kg, the mass of the gas ejected is,

a) 1.0 kg

b) 1.9 kg

c) 2.4 kg

d) 3.0 kg

e) 3.6 kg

Ans: c

10) A 120 kg mass is blown apart into a 80 kg piece and a 40 kg piece. After the blast, the two masses are moving apart with a relative velocity of 60 m/s. The velocity of the 80 kg mass is, 

a) 59 m/s

b) 51 m/s

c) 34 m/s

d) 20 m/s

e) 14 m/s

Ans: d

11) An astronaut in a space suit is motionless in outer space. The propulsion unit strapped to her back ejects some gas with a velocity of 40 m/s. The astronaut recoils with a velocity of 1.0 m/s. If the mass of the astronaut and space suit after the gas is ejected is 100 kg and the mass of the gas ejected is 2.5 kg, then the total kinetic energy after the ejection of the gas is, 

a) 2,050 J

b) 3,430 J

c) 4,150 J

d) 5,070 J

e) 6.320 J

Ans: a

12) A 100 kg mass is blown apart into a 95 kg piece and a 5.0 kg piece. After the blast, the two masses are moving apart with a relative velocity of 100 m/s. The kinetic energy of the 5.0 kg mass after the explosion is, 

a)   6,850 J

b)   7,500 J

c)   9,570 J

d) 11,500 J

e) 22,560 J

Ans: e

13) A 100 kg mass is blown apart into a 90 kg piece and a 10 kg piece. After the blast, the two masses are moving apart with a relative velocity of 100 m/s. The velocity of the 10 kg mass after the explosion is 90 m/s. The total kinetic energy of the two masses after the explosion is, 

a) 63,200 J

b) 45,000 J

c) 30,400 J

d) 23,400 J

e)   4,500 J

Ans: b

14) A 3.0 kg mass is located at x = 2.0 cm and y = 
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4.0 cm. A 3.0 kg mass is located at x = 
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 5.0 cm and y = 2.0 cm. A 4.0 kg mass is located at x = 
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3.0 cm and y = 
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 3.0 cm. Where is the location of the center of mass?

a) Xcm = 
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0.1 cm, Ycm = 
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0.5 cm

b) Xcm = 
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2.1 cm, Ycm = 
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1.8 cm

c) Xcm = + 2.1 cm, Ycm = 
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1.8 cm

d) Xcm = 
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2.1 cm, Ycm = + 1.8 cm

e) Xcm = + 1.1 cm, Ycm = 
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2.0 cm

Ans: b

15) A 4.0 kg mass is moving at 4.0 m/s 45 degrees NORTH of WEST and a 6kg mass is moving at 3.0 m/s 30 degrees SOUTH of EAST . The velocity of the center of mass is,

a) Vcmx = 0.43 m/s, Vcmy = 2.30 m/s

b) Vcmx = 1.23 m/s, Vcmy = 0.23 m/s

c) Vcmx = 0.43 m/s, Vcmy = 0.23 m/s

d) Vcmx = 1.73 m/s, Vcmy = 1.43 m/s

e) Vcmx = 0.43 m/s, Vcmy = 0.23 m/s

Ans: c

16) A 8.0 kg mass is moving at 5.0 m/s SOUTH and a 6.0 kg mass is moving at 7.0 m/s EAST . The velocity of the center of mass is,

a) Vcmx = + 40 m/s, Vcmy = + 3 m/s

b) Vcmx = + 3 m/s,   Vcmy = + 40 m/s

c) Vcmx = 
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3 m/s,   Vcmy = 
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3 m/s

d) Vcmx = + 3 m/s,   Vcmy = 
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40 m/s

e) Vcmx = + 40 m/s, Vcmy = 
[image: image19.wmf]-

40 m/s

Ans: d

17) A rocket with a mass of 750 grams is launched straight up. It achieves a velocity of 25 m/s in 2.0 seconds. The average net force on the rocket is,

a) 16.7 N

b) 24.5 N

c) 33.1 N

d) 41.7 N

e) 52.8 N

Ans: a

18) A machine gun fires 60-gram bullets at 6.0 bullets a second. If the velocity of the bullets is 600 m/s, then the average force on the machine gun is, 

a)   67 N

b)   75 N

c)   94 N

d) 109 N

e) 216 N

Ans: e

19) A 4.0 kg object is moving at 5.0 m/s NORTH. It strikes a 6.0 kg object at rest. The objects have an elastic collision and move in the NORTH or SOUTH direction. The velocity of the 4.0 kg object after the collision is,

a) 1.0 m/s NORTH

b) 4.0 m/s NORTH

c) 1.0 m/s SOUTH 

d) 4.0 m/s SOUTH

e) 0 m/s

Ans: c

20) A 4.0 kg object is moving at 5.0 m/s NORTH. It strikes a 6.0 kg object that is moving WEST at 2.0 m/s. The objects have a completely inelastic (stick together) collision. The velocity of the 4.0 kg object after the collision is,

a) 2.54 m/s at an angle of 35.0 degrees NORTH of WEST

b) 1.93 m/s at an angle of 59.0 degrees NORTH of WEST

c) 1.93 m/s at an angle of 45.0 degrees NORTH of WEST

d) 2.33 m/s at an angle of 59.0 degrees NORTH of WEST

e) 2.33 m/s at an angle of 45.0 degrees NORTH of WEST

Ans: d

21) A 4.0 kg object is moving at 5.0 m/s NORTHWEST. It strikes a 6.0 kg that is moving SOUTHWEST at 2.0 m/s. The objects have a completely inelastic (stick together) collision. The velocity of the 6.0 kg object after the collision is,

a) 2.33 m/s at an angle of 45.0 degrees NORTH of WEST.

b) 3.89 m/s at an angle of 35.0 degrees NORTH of WEST.

c) 3.89 m/s at an angle of 14.0 degrees NORTH of WEST.

d) 2.33 m/s at an angle of 14.0 degrees NORTH of WEST.

e) 2.33 m/s at an angle of 35.0 degrees NORTH of WEST.

Ans: d

22) A 4.0 kg object is moving at 5.0 m/s EAST. It strikes a 6.0 kg that is at rest. The objects have an elastic collision. The velocity of 4.0 kg object after the collision is in the SOUTHWEST direction. The velocity of the 6.0 kg object after the collision is,

a) 2.38 m/s

b) 3.02 m/s

c) 3.51 m/s

d) 4.06 m/s

e) 5.22 m/s

Ans: a

23) A 4.0 kg object is moving at 3.0 m/s WEST. It strikes a 6.0 kg that is moving WEST at 2.0 m/s. The objects have a one-dimensional elastic collision in the EAST-WEST direction. The velocity of the 4.0 kg object after the collision is,

a) 1.0 m/s WEST

b) 2.8 m/s EAST

c) 1.8 m/s WEST

d) 2.8 m/s EAST

e) 1.8 m/s EAST

Ans: c

24) A 4.0 kg object is moving at 5.0 m/s EAST. It strikes a 5.0 kg that is moving WEST at 2.0 m/s. The objects have a one-dimensional elastic collision in the EAST-WEST direction. The velocity of the 5.0 kg object after the collision is,

a) 4.22 m/s EAST

b) 2.78 m/s WEST

c) 4.22 m/s WEST

d) 2.78 m/s EAST

e) 1.11 m/s WEST

Ans: a

25) A 4.0 kg object is moving at 5.0 m/s NORTHWEST. It strikes a 6.0 kg that is moving SOUTHWEST at 2.0 m/s. The objects have a completely inelastic (stick together) collision. The kinetic energy lost in the collision is,

a) 20.4 J

b) 28.7 J

c) 34.8 J

d) 40.2 J

e) 45.1 J

Ans: c

26) A 1200 kg car is moving at 5.0 m/s EAST. It strikes an 1800 kg car at rest. The cars have an elastic collision and move in the EAST or WEST direction. The velocity of the 1200 kg car after the collision is,

a) 4.0 m /s EAST

b) 1.0 m/s EAST

c) 4.0 m/s WEST

d) 1.0 m/s WEST

e) 3.0 m/s EAST

Ans: b

27) A ball collides with a second ball at rest. After the collision, the first ball comes to rest and the second ball moves off at the speed of the first ball. In this collision,

a) Total momentum is not conserved.

b) Total kinetic energy is not conserved.

c) Total momentum is conserved but total kinetic energy is not conserved.

d) Total momentum is not conserved but total kinetic energy is conserved.

e) Total momentum and total kinetic energy are conserved and the masses are equal.

Ans: e

28) A rifle fires a bullet. Immediately after the bullet is fired, which of the following is not true?

a) The rifle and the bullet have the same magnitude of momentum.

b) The force on the rifle due to the bullet and the force on the bullet due to the rifle have the same magnitude.

c) The impulse on the rifle due to the bullet and the impulse on the bullet due to the rifle have the same magnitude

d) The rifle and the bullet do not have the same kinetic energy.

e) The rifle and the bullet have the same kinetic energy.

Ans: e

29) Two ice skaters are at rest and facing each other. One skater weighs 140 lbs and the other skater weighs 180 lbs. The skaters “push off” of each other. The 140 lb skater is moving at 5.0 m/s to the EAST. What is the velocity of the 180 lb skater?

a) 6.50 m/s EAST

b) 6.50 m/s WEST

c) 3.89 m/s EAST

d) 3.89 m/s WEST

e) 1.55 m/s EAST

Ans: d

30) A rubber ball is thrown against a wall. The rubber ball bounces off the wall with nearly the same speed with which it hits the wall. A soft ball of clay is thrown against a wall. The ball of clay sticks to the wall. The rubber ball and the ball of clay have the same mass and hit the wall with same velocity. Which ball has the greater momentum change as it hits the wall?

a) Ball of clay.

b) Rubber ball.

Ans: b

31) An open box-car has a mass of 30,000kg and is moving on a level railroad track at 4 m/s. 1,000 kg of water falls straight down out of the box-car. The velocity of the box-car after the water falls out of the box-car is,

a) 1.0 m/s

b) 2.0 m/s

c) 4.0 m/s

d) 6.0 m/s

e) 7.0 m/s

Ans: c

32) A 90 kg person is sitting in a boat at rest with a mass of 100 kg. In the boat is a stone with a mass of 5.0 kg. The person throws the stone at 4.0 m/s horizontally in the NORTH direction. The kinetic energy of the stone, boat, and person after the throwing of the stone is,

a)  52.0 J

b)  41.1 J

c)  35.2 J

d)  27.5 J

e)  18.5 J

Ans: b

33) A 1200 kg car is traveling at 5.0 m/s and strikes a wall. The 1200 kg car bounces off the wall with a velocity of 3.0 m/s. The change in momentum of the car is,

a) 9,600 kg m/s

b) 8,700 kg m/s

c) 7,500 kg m/s

d) 6,400 kg m/s

e) 5,800 kg m/s

Ans: a

34) A 1200 kg car is traveling at 3.0 m/s and strikes a wall. The 1200 kg car bounces off the wall with a velocity of 4.0 m/s. If the contact with the wall by the car lasts for 0.1 seconds, then the average force on the car is,

a) 46,000 N

b) 55,000 N

c) 63,000 N

d) 75,000 N

e) 84,000 N

Ans: e

35) A 1200 kg car travels at 25 m/s and collides head-on in a perfectly inelastic collision with a stationary 2400 kg truck. The kinetic energy lost in the collision is,

a) 330,000 J

b) 250,000 J

c) 125,000 J

d)   95,000 J

e)   75,000 J

Ans: b

36) The center of mass of a three mass system is located at the origin. One object of mass M1 is located at (X1, Y1). Another object of mass M2 is located at (X2, Y2). What is the location of the third object of mass M3?

Ans: X3 = -(M1*X1+M2*X2)/M3, Y3 = -(M1*Y1+M2*Y2)/M3)

37) The center of mass of a two mass system is located at the origin. One object of the system is located at X = 2.0 m, Y = 0.0 m and has a mass of 3.0 kg. What is the location of the second object that has a mass of 4.0 kg?

a) X2 = 
[image: image20.wmf]-

1.0 m, Y2 =     0.0 m

b) X2 = 
[image: image21.wmf]-

1.5 m, Y2 = 
[image: image22.wmf]-

1.0 m

c) X2 = 
[image: image23.wmf]-

1.5 m, Y2 =     1.5 m

d) X2 = 
[image: image24.wmf]-

1.5 m, Y2 =    0.0 m

e) X2 =     0.0 m, Y2 =   1.5 m

Ans: d
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