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a. Draw a qualitatively-correct force diagram for the object on the picture to the right.
(Is there static friction or kinetic friction? Stah<  To determine the direction of ” _i
the friction force, consider the direction of the “tendency to slip” for the bottom of
the object.)
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b. Is there a non-zero sum of the forces in the horizontal or vertical direction? Explain the

reasoning behind your answer.
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c. Is there a non-zero sum of the torques on the object? Explain the reasoning behind your
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d. Starting with fundamental physics principles, derive an expression for the acceleration of the
object in terms of given variables and fundamental constants. (Set up a coordinate system with

your + direction for translational and rotation motion on the force diagram or picture above.)
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2. The answer is B
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3.

a) The acceleration of the center of mass vector points down the ramp and the angular

acceleration is clockwise. They do not have to be “in the same direction” because the object is
rolling with slipping.

b) Draw a force diagram of the cylinder on the picture to the right. Think about which
way the bottom of the object is sliding to determine the direction of the friction force.
Choose a + direction for each and label them on the picture to the right.
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¢) Derive an expression for the translational acceleration Acm
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d) Derive an expression for the angular acceleration
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e) The answer is D
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