Chapter 10 Homework Problems

An electric motor rotating a workshop grinding wheel at 33. ;) Three identical thin rods, each of length L and mass
1.00 X 102 rev/min is switched off. Assume the wheel has m, are welded perpendicular to one another as shown
a constant negative angular acceleration of magnitude in Figure P10.33. The assembly is rotated about an axis
2.00 rad/s%. (a) How long does it take the grinding wheel to that passes through the end of one rod and is parallel to
stop? (b) Through how many radians has the wheel turned another. .Dete‘!rmine the moment of inertia of this structure
during the time interval found in part (a)? about this axis.

12. The tub of a washer goes into its spin cycle, starting from
rest and gaining angular speed steadily for 8.00 s, at which
time it is turning at 5.00 rev/s. At this point, the person
doing the laundry opens the lid, and a safety switch turns
off the washer. The tub smoothly slows to rest in 12.0 s. _—)
Through how many revolutions does the tub turn while it is
in motion? N

A disk 8.00 cm in radius rotates at a constant rate of /”/\J
1 200 rev/min about its central axis. Determine (a) its angu- Axis o/f x
lar speed in radians per second, (b) the tangential speed at
a point 3.00 cm from its center, (c) the radial acceleration
of a point on the rim, and (d) the total distance a point on Find the net torque on the wheel in Figure P10.35 about
the rim moves in 2.00 s. the axle through O, taking @ = 10.0 cm and b = 25.0 cm.

rotation

26. Rigid rods of negligible mass lying along the y axis
connect three particles (Fig. P10.26). The system rotates 10.0 N
about the x axis with an angular speed of 2.00 rad/s. Find
(a) the moment of inertia about the x axis, (b) the total
rotational kinetic energy evaluated from 3/w? (c) the tan-
gential speed of each particle, and (d) the total kinetic
energy evaluated from Z sm;%. (e) Compare the answers
for kinetic energy in parts (a) and (b).
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40. Review. A block of mass m; = 2.00 kg and a block of mass m,

44.

= 6.00 kg are connected by a massless string over a pulley
in the shape of a solid disk having radius R = 0.250 m and
mass M = 10.0 kg. The fixed, wedge-shaped ramp makes
an angle of # = 30.0° as shown in Figure P10.40. The coef-
ficient of kinetic friction is 0.360 for both blocks. (a) Draw
force diagrams of both blocks and of the pulley. Determine
(b) the acceleration of the two blocks and (c) the tensions
in the string on both sides of the pulley.

Review. Consider the system shown in Figure P10.44
with m; = 20.0 kg, my, = 12.5 kg, R = 0.200 m, and the
mass of the pulley M = 5.00 kg. Object m, is resting on the
floor, and object m; is 4.00 m above the floor when it is
released from rest. The pulley axis is frictionless. The cord
is light, does not stretch, and does not slip on the pulley.
(a) Calculate the time interval required for m; to hit the
floor. (b) How would your answer change if the pulley were
massless?

@ A cylinder of mass 10.0 kg rolls without slipping on a hori-
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zontal surface. At a certain instant, its center of mass has a
speed of 10.0 m/s. Determine (a) the translational kinetic
energy of its center of mass, (b) the rotational kinetic
energy about its center of mass, and (c) its total energy.

IEJ A solid sphere is released from height & from the
top of an incline making an angle 6 with the horizontal.
Calculate the speed of the sphere when it reaches the bot-
tom of the incline (a) in the case that it rolls without slip-
ping and (b) in the case that it slides frictionlessly without
rolling. (c) Compare the time intervals required to reach
the bottom in cases (a) and (b).

59. BB A uniform solid disk and a uniform hoop are placed
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side by side at the top of an incline of height 4. (a) If they
are released from rest and roll without slipping, which
object reaches the bottom first? (b) Verify your answer by
calculating their speeds when they reach the bottom in
terms of A.

A common demonstration, illustrated in Figure P10.74,
consists of a ball resting at one end of a uniform board
of length € that is hinged at the other end and elevated
at an angle 6. A light cup is attached to the board at 7, so
that it will catch the ball when the support stick is removed
suddenly. (a) Show that the ball will lag behind the falling
board when 6 is less than 35.3° (b) Assuming the board is
1.00 m long and is supported at this limiting angle, show
that the cup must be 18.4 cm from the moving end.
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