FREE-FORM PART (12 points total)

For full marks, you must clearly show all of your work and reasoning in the space provided. State any

assumptions you make, and show all the steps of your calculations. Write your final answers in the

boxes provided.

For both problems in the Free-form part, assume:

The coefficient of kinetic friction between wood and concrete is ux = 0.15.
The coefficient of static friction between wood and concrete is us = ¢.% 0

Problem A

65. N
A wooden box of mass 15 kg is pulled to the left by a
constant tension force of 65 N at an angle of 27° e =
above the horizontal. It starts from rest and slides
forward along a smooth, flat, horizontal concrete e
floor. s ooncrete

. (4 points) How much time does it take the box to get up to a speed of 3.0 m/s?
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2. (2 points) How much thermal energy is generated by
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Problem B (6 points) R e é 3 /“”‘
1. (5 points) An unstretched spring is attached to a 1.5 kg wooden block on a concrete ramp wh1ch 5 e
makes an angle of 30° with respect to the horizontal. The other end of the spring is fixed. The mass fs; Y & D) f’
released and it slides down the ramp and stretches the spring. The spring has a constant of 30 N/m. ¥ w-’f “h JF ‘}
Find the maximum distance that the block slides down the ramp. ¥
1, k=30N/m
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2.(1 pomt;i’} When the block gets to this position, does it stay still, or will it start back up the ramp‘7 + .
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