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A cylinder of mass m and radius r starts moving up the inclined plane in the figure
with initial angular velocity o and no center of mass velocity. The coefficient of
kinetic friction on the surface is p. The moment of inertia of the cylinder around

its center is %mrz.

a) Note that the cylinder initially is not rolling without slipping. Draw the free body
diagram of the cylinder while it is slipping. Be careful about the direction of the
friction force, it should oppose the movement of the point of contact.

b) While it is rolling with slipping, calculate the angular acceleration of the
cylinder around its center of mass, and the linear acceleration of its center of mass.

“Express the angular velocity and the center of mass velocity as functions of time:
(t=0 is the time the ball starts moving with angular velocity o)
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A cylinder of mass m and radius r starts moving down the inclined plane in the
figure with initial angular velocity o and no center of mass velocity. The coefficient
of kinetic friction on the surface is p. The moment of inertia of the cylinder around
its center is %mrz.

a) Note that the cylinder initially is not rolling without slipping. Draw the free body
diagram of the cylinder while it is slipping. Be careful about the direction of the
friction force, it should oppose the movement of the point of contact.

b) While it is rolling with slipping, calculate the angular acceleration of the
cylinder around its center of mass, and the linear acceleration of its center of mass.

Express the angular velocity and the center of mass velocity as functions of time
(t=0 is the time the ball starts moving with angular velocity o)
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A cylinder of mass m and radius r starts moving up the inclined plane in the figure
with initial center of mass velocity v and no angular velocity. The coefficient of
kinetic friction on the surface is p. The moment of inertia of the cylinder around
its center is %mrz.
a) Note that the cylinder initially is not rolling without slipping. Draw the free body
diagram of the cylinder while it is slipping. Be careful about the direction of the
friction force, it should oppose the movement of the point of contact.
b) While it is rolling with slipping, calculate the angular acceleration of the
cylinder around its center of mass, and the linear acceleration of its center of mass.
— " Express the angular-velocity and the center-of mass-velocity as functions of time——————————-
(t=0 is the time the ball starts moving with velocity v}
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A cylinder of mass m and radius r starts moving down the inclined plane in the
figure with initial center of mass velocity v and no angular velocity. The coefficient
of kinetic friction on the surface is p. The moment of inertia of the cylinder around

its center is émr‘?.

a) Note that the cylinder initially is not rolling without slipping. Draw the free body
diagram of the cylinder while it is slipping. Be careful about the direction of the
friction force, it should oppose the movement of the point of contact.

b) While it is rolling with slipping, calculate the angular acceleration of the
cylinder around its center of mass, and the linear acceleration of its center of mass.

(t=0 is the time the ball starts moving with velocity v)
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Express the angular velocity and the center of mass velocity as functions of time———————— -~




