                  Practice questions for EXAM III

1. Two pucks are pushed along an air hockey board 


Finish                 (which is frictionless).      Puck A has three times the                                                           mass of puck B.  Each puck is pushed for the same distance                                                from the start line to the finish line with the same amount                                                        of force.  Consider the motion of the pucks at the finish line.                  Start                   Which of the following statements is true?                                                          A  3m     m  B

       









   F
 F


A) The momentum of the pucks is not equal but the kinetic energy of the pucks is equal

B) The momentum and kinetic energy of the pucks are equal                          

C) The momentum of the pucks is equal but the kinetic energy of the pucks is not equal

D) The time it takes to push the pucks from the start to the finish line is the same for A and B

E) Neither the momentum not the kinetic energy of the pucks are equal

2) 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

3) A horizontal force of 12 Newtons is applied to a 4.0 kg box that slides on a horizontal surface. The box starts from rest moves a horizontal distance of 10 meters and obtains a velocity of 5.0 m/s. The surface has friction. The friction force is,

a) 7.0 N

b) 6.5 N

c) 6.0 N

d) 5.7 N

e) 4.9 N

4) A spring-powered dart gun is un-stretched and has a spring constant 12.0 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) 1.52 m/s

b) 2.54 m/s

c) 3.92 m/s

d) 4.24 m/s

e) 5.02 m/s

5) 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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b) 1.2 x 10
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c) 1.6 x 10
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d) 2.1 x 10
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e) 2.5 x 10
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6) 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

7) 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) 2.81 m/s

8) 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

9) 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 8.0 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

10) A 30 kg mass falls from a height of 4.0 m. The momentum of the mass just before it hits the ground is,

a) 144.2 kg m/s

b) 265.6 kg m/s

c) 320.0 kg m/s

d) 442.4 kg m/s

e) 502.1 kg m/s

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

a) 0.5 times larger

b) 2 times larger

c) 3 times larger

d) 4 times larger

e) 5 times larger

12) 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

13) 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

14) 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

15) 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

16) 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

17) 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

18) A 4.0 kg object is moving at 5.0 m/s NORTH. It strikes a 6.0 kg object that is moving EAST 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 35.0 degrees NORTH of EAST

b) 2.33 m/s at an angle of 59.0 degrees NORTH of EAST

c) 2.00 m/s at an angle of 59.0 degrees NORTH of EAST

d) 2.00 m/s at an angle of 45.0 degrees NORTH of EAST

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

19) 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 kinetic energy lost in the collision is,

a) 34.8 J

b) 28.7 J

c) 20.4 J

d) 18.7 J

e) 14.9 J

20) 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.

21) Two objects of equal mass hit a wall with the same velocity. They both rebound with the same velocity. Both objects experience the same momentum change but one experiences twice the force as the other. Which of the following statements is true?

a) The contact time between the object and the wall of one is twice the contact time of the other

b) The contact time between the object and the wall of one is equal to the contact time of the other

c) The contact time between the object and the wall of one is one half the contact time of the other

d) The change in the kinetic energy is the same for the two objects.

e) The contact time between the object and the wall of one is 1/3 the contact time of the other

22) A car with a mass of 1000 kg crashes into a parked pickup truck with a mass of 1500 kg.  The two vehicles stick together and slide along the road before they stop.  Which vehicle had the greatest change in momentum during the collision and which vehicle had the greatest momentum immediately after the collision?

  Greatest Change in magnitude of momentum        Greatest momentum immediately after collision

     A)        Same 





  Truck

     B)         Car        





  Car

     C)         Car  





  Truck

     D)         Car
  





  Same

     E)         Same 





  Same

23) The figure below depicts the paths of two colliding steel balls, X and Y. 







       
       Y 





     
       X
Which set of arrows best represents the direction of the change in momentum of each ball?

         





X

A)  X           Y      B)   X                 Y       C)                         D)    X           Y        E)  X         Y    








Y



24) You are in a very light stationary sealed train car of length 10 m on a frictionless track.  Inside there is a large number of very heavy cannonballs stacked on one side and a cannon.  By shooting the cannonballs inside the train car, what is the maximum distance you can move the train car?  (assume that the mass of the train and cannon are very small compared to the mass of all the cannonballs.  The cannonballs can never leave the sealed train car)

A) 20 m

B)  5 m

C) You can move it any distance you want, it depends on the number of cannonballs and how hard you shoot them

D) 10 m

    E)  You cannot move the train car no matter what you do

                                             

25) A heavy and light marble leave a marble gun with the same initial velocity and are fired towards identical springs. Which marble compresses the spring more?

a) The heavy one

b) The light one.

c) They both compress the springs the same amount.

d) Not enough information to tell.

26) A heavy and a light marble are released from rest on identical ramps from the same height.

Which marble has the greatest momentum right before it lands?

a) The heavy one.

b) The light one.

c) They have the same final momentum

d) Not enough information to tell.
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