
1.o,-42 TheYo.yo. A yo-yo is made from rwo uniform disks,
each with mass rn and radius R , connected by a light axle of radius
D. A string is wound several times around the axle and then held
stationary while the yo-yo is released from rest, dropping as the
string unwinds. Find the acceleration ofthe yo-yo and the tension
in the string.

10-36 A large 15.0-kg roll of wreppirg paper of radius

R : I2.0.cm rests against the wall and is held in place by a bracket
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attached to a rod through the center of the roll (Fig. 10-38). The
rod turns without friction in the bracket, and the moment of inertia
ofthe paper and rod about the axis is 0. 120 kg. m2. Ttp coefficient
of kinetic friction between the paper and the wall is pr = 0.20. A
constant verticill force F = 4O.0 N is applied to the paper, and the
paper unrolls. a) What is the magnitude of the fore that the rod
exerts on the paper as it unrolls? b) What is the angular accelera-
tion of the roll?

10-39 A block nlh re n = 5.00 kg slides down a surface
inclined 37.0'to the horizontal (Fb. lG40). The coefficient of
kinetic friction is 0.20. A string attached to the block is wrapped
around a flywheel on a fixed axis at O. The flywheel has a mass
M :20,Ok9, anouterradiusR : 0.200m, andamomentof iner-
tia with respect to the axis of 0.3fi) kg. m2. a) What is the accel-
eration of the block down the plane? b) What is the tension in
the string?

1O-4O Atwood's n*achine. Figure 10-41 represents an

Atwood's machine. Find the linear accelerations of blocks A and

I , the angular acceleration ofthe wheel C , and the tension in each

side of the cord if there is no slipping between the cord and the

surface of the wheel. Let the masses of blocks A and I be 5.00 kg

and 2.00 kg, respectively, the moment of inertia of the wheel about

its axis be 0.200 kg ' rnt, and the radius of the wheel be 0. 100 m.
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l0-t? The mechanism shown ia Fit. lO-39 b used to raise a

crate of supplies from a ship's hold. The crafe hrs a total mass of
50.0 kg. A rope is wrapped around a wooden cylinder that turns
on a rnetal axle. The cylinder has radius 0.250 m and moment of
inertia 1 = 0.920 kg . .t about the axle. The crate is suspended
fromthe freeendof the rope. Oneendof the axle is pivotedonfric-
tiqrless bearings; a crank handle is attached to the other end.
When the crank is turned, the end of the handle rotates about the
axle in a vertical circle of radius 0. 12 m, the cylinder turns, and
the crate is raised. What magnitude of the force F applied tangen-
tially to the rotating crank is required to raise the crate with an
acceleration of 1.20 rvs2? CIhe moment of inertia of the axle and
of the crank and the mass of the rope can be neglected.)
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