Your Name:  _______________________


PHY203










Exam #2



Chapters 6-8











Fri., 4/1/16 

Solutions
S16
(3 points/question)

[image: image1.emf]1.00 kg

o

1.00 m

massless
rod










1.  Find the x position of the center of mass.

xCM = (1.00kg)(1.00m)/(3.00kg) = 0.333 m
[image: image2.emf]









A 5.00 kg block is dragged for 2.50 m across a frictionless surface by a horizontal string which has a tension of 20.0 N. Find the magnitude of the work done on the block by the following forces:

2.  Tension

W = (20.0N)(2.50m) = 50.0 J
3.  Gravity/Weight

W = 0
4.  Normal Force

W = 0
5.
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A ball is dropped from a height of 2.50 m above a table.

6.  Is momentum conserved as the ball is falling to towards the table? Explain (briefly).

Momentum is not conserved. The speed and momentum magnitude increase as the ball drops.
7.  The ball hits the table and bounces back up to a height of 1.50 m. What kind of collision is this?

inelastic collision
8. What is conserved in the collision with the table (Circle all that apply)?

momentum
  energy
kinetic energy

9.  Based on what we have studied in Chap. 8, explain (briefly) the physics behind the function of the padding in a football helmet.

The impulse is the same. The padding increases the contact time, thus reducing the average force. 
[image: image5.emf]2.0











10.  A 2.50 kg block undergoes force vs. displacement as depicted above. Find the total work done as the block travels from point A to point D.

W = (1.00)(1.00) + 1/2(1.00)(1.00) + 1/2(-1.00)(1.00) = 1.00 J
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11.  A block of mass m is traveling on a frictionless surface with a constant speed v. The block slides up a rough ramp which makes an angle  with respect to the horizontal. The block travels a distance d along the ramp before coming to a stop (momentarily). The coefficient of kinetic friction on the ramp is k. (Ignore the size of the block.)

a.  Write out the energy equations for the block at the bottom of the ramp (Ei) and when it has stopped moving (Ef) in terms of the parameters given above.
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Assume m = 4.50 kg, v = 7.00 m/s, d = 2.50 m, and  = 55.0o. 

b.  Use Conservation of Energy to find k.
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c.  Assume that k = 0.300  (not the correct answer to part b.) From the highest point the block reaches on the ramp from parts a. and b., use Conservation of Energy to find the speed of the block when it has returned to the bottom of the ramp.
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12.  A pendulum bob with a mass of 2.50 kg and a string of length 1.50 m is momentarily suspended at 90o as shown. It is released and hits a block with a mass of 1.00 kg. Assume that the collision is elastic and that the table the block and bob slide on is frictionless.

a.  Use Conservation of Energy to find the speed of the bob just before the collision.
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b.  Find the momentum in vector notation and the kinetic energy of the bob just before the collision.
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c. Find the velocity of the bob and the velocity of the block after the collision in vector notation. Keep in mind that the collision is elastic.
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Alt Solution
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1.  A 2.50 kg block undergoes force vs. displacement as depicted above. Find the total work done as the block travels from point A to point D.

W = (1.00)(1.00) + 1/2(1.00)(1.00) + 1/2(-1.00)(1.00) = 1.00 J

2.  Based on what we have studied in Chap. 8, explain (briefly) the physics behind the function of the padding in a football helmet.

The impulse is the same. The padding increases the contact time, thus reducing the average force. 

A ball is dropped from a height of 2.50 m above a table.

3.  Is momentum conserved as the ball is falling to towards the table? Explain (briefly).

Momentum is not conserved. The speed and momentum magnitude increase as the ball drops.

4.  The ball hits the table and bounces back up to a height of 1.50 m. What kind of collision is this?

inelastic collision

5. What is conserved in the collision with the table (Circle all that apply)?

momentum
  energy
kinetic energy

6.
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A 5.00 kg block is dragged for 2.50 m across a frictionless surface by a horizontal string which has a tension of 20.0 N. Find the magnitude of the work done on the block by the following forces:

7.  Tension

W = (20.0N)(2.50m) = 50.0 J

8.  Gravity/Weight

W = 0

9.  Normal Force

W = 0
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10.  Find the x position of the center of mass.

xCM = (1.00kg)(1.00m)/(3.00kg) = 0.333 m
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11.  A block of mass m is traveling on a frictionless surface with a constant speed v. The block slides up a rough ramp which makes an angle  with respect to the horizontal. The block travels a distance d along the ramp before coming to a stop (momentarily). The coefficient of kinetic friction on the ramp is k. (Ignore the size of the block.)

a.  Write out the energy equations for the block at the bottom of the ramp (Ei) and when it has stopped moving (Ef) in terms of the parameters given above.
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Assume m = 4.50 kg, v = 8.00 m/s, d = 3.00 m, and  = 55.0o. 

b.  Use Conservation of Energy to find k.
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c.  Assume that k = 0.250  (not the correct answer to part b.) From the highest point the block reaches on the ramp from parts a. and b., use Conservation of Energy to find the speed of the block when it has returned to the bottom of the ramp.
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12.  A pendulum bob with a mass of 3.50 kg and a string of length 2.50 m is momentarily suspended at 90o as shown. It is released and hits a block with a mass of 1.00 kg. Assume that the collision is elastic and that the table the block and bob slide on is frictionless.

a.  Use Conservation of Energy to find the speed of the bob just before the collision.
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b.  Find the momentum in vector notation and the kinetic energy of the bob just before the collision.
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c. Find the velocity of the bob and the velocity of the block after the collision in vector notation. Keep in mind that the collision is elastic.
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