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Exam #3
Chapters 9-11,15
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1. A block on a frictionless table is attached to a light string wrapped around a pulley.

The string is being pulled by a force F at an angle of 35.0°, as shown above. Given m
for the block and M and R for the pulley (a solid disk).

a. Draw a free body diagram for the block above and to the right. 5

b. Write out Newton'’s 2nd Law for the block in all directions and the torque equation for
the pulley. 20

- ey

o [ = ma

7 : 7:‘,\ - j/}\/@ = O
PR L{: am 359 T ) R = TaA = I/c_eQ

Given m=5.50 kg, M=4.00 kg, R=0.500 m, and F=85.0 N.
c. Find the magnitude of the acceleration of the block. 10
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2. A wheel is rolling without slipping on a horizontal surface with a linear speed of 12.5
m/s. It rolls up a rough ramp which makes an angle of 55.0° with respect to the
horizontal. The wheel is a thin rim with mass 3.50 kg and radius of 1.50 m.

a. Find the moment of inertia of the wheel through its axis. 5
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b. Find the kinetic energy of the wheel as it is rolling on the horizontal surface. 20
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c. Create energy bar charts. Take the final position of the wheel after it has
(momentarily) stopped rolling-the highest position it reaches. 5
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c. Use Conservation of Energy to find the maximum height of the wheel. 5
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3. A block of mass 2.50 kg is attached to a spring, stretched by 0.450 m and released
at t=0. The period of the motion is 0.300 s.

a. ldentify and list the known quantities (in Sl units) (these could include
m,A x,tv,a,ETfo,..)
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b. Find the energy of the block-spring combination. 15
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c. Find the acceleration when the velocity is &6.00 m/s. 15
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The string is being pulled by a force F at an angle of 35.0°, as shown above. Given m
for the block and M and R for the pulley (a solid disk).
a. Draw a free body diagram for the block above and to the right. 5

b. Write out Newton’s 2" Law for the block in all directions and the torque equation for
the pulley. 20
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Given m=6.50 kg, M=3.00 kg, R=0.500 m, and F=95.0 N.
c. Find the magnitude of the acceleration of the block. 10
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2. A wheel is rolling without slipping on a horizontal surface with a linear speed of 14.5
m/s. It rolls up a rough ramp which makes an angle of 55.0° with respect to the
horizontal. The wheel is a thin rim with mass 4.50 kg and radius of 1.25 m.

a. Find the moment of inertia of the wheel through its axis. 5
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b. Find the kinetic energy of the wheel as it is rolling on the horizontal surface. 20
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c. Create energy bar charts. Take the final position of the wheel after it has
(momentarily) stopped rolling-the highest position it reaches. 5
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c. Use Conservation of Energy to find the maximum height of the wheel. 5
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3. A block of mass 3.50 kg is attached to a spring, stretched by 0.650 m and released
at t=0. The period of the motion is 0.400 s.

a. ldentify and list the known quantities (in Sl units) (these could include
m,Axtv,a,ETfo,...)
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b. Find the energy of the block-spring combination. 15
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c. Find the acceleration when the velocity is -6.00 m/s. 15
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