James Gao


AP Physics
Work/Energy Exam

1)
A force 
[image: image27.jpg]


(N) acts on a 1 kg mass moving on a frictionless surface. The mass moves from x = 2 to x = 6 meters.


a)
How much work is done by the force? (10 pts)
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b)
If the mass has a speed of 2 m/s at x = 2 meters, what is its velocity at x = 6 meters? (10 pts)
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2)
A spring with a spring constant of 500 N/m is used to propel a 0.50 kg mass up an inclined plane. The spring is compressed 30 cm and launches the mass from rest across a horizontal surface and onto the plane. The plane has a length of 4 m and is inclined at 30 degrees. Both the plane and the horizontal surface have a coefficient of kinetic friction of 0.35. When the spring is compressed, the mass is 1.5 meters from the bottom of the plane.
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a)
What is the speed of the mass as it reaches the bottom of the plane? (15 pts)
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b)
What is the speed of the mass as it reaches the top of the plane? (15 pts)
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c)
What is the total work done by friction from the beginning to the end of the motion?
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3)

[image: image13]
A 5 kg ball of clay is thrown down from a height of 3 meters with a speed of 5 m/s onto a spring with k = 1600 N/m. The clay compresses the spring a certain maximum amount before momentarily stopping.


a)
Find the maximum compression of the spring. (15 pts)
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b)
Find the total work done on the clay during the spring’s compression.
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4)
The 125 kg cart below starts from rest and rolls with negligible friction. It is pulled by the three ropes shown below. It moves 100 m horizontally.



[image: image18]

a)
Find the velocity of the cart at the end of the 100 m. (10 pts)
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b)
Find the power being supplied to the cart when it is at the 100 m point. (5 pts)
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c)
Find the average power supplied to the cart during the motion.
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k = 1600 N/m





3 m





v0 = 5





m





k = 500 N/m


x = 30 cm





M





4 m





1.5 m





uk = 0.35





40°





30°





200N





300N





300N





F1 = 300 N at 0°


F�2 = 300 N at 40°


F3 = 200 N at 150°
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