21. (I1) The tires of a car make 65 revolutions as the car
reduces its speed uniformly from 95km/h to 45km/h.
The tires have a diameter of 0.80m. (@) What was the
angular acceleration of the tires? (b) If the car continues
to decelerate at this rate, how much more time is required
for it to stop?

8-4 Torque

22, (1) A 55-kg person riding a bike puts all her weight on

-
N

220

each pedal when climbing a hill. The pedals rotate in a
circle of radius 17 cm. (@) What is the maximum torque
she exerts? (b) How could she exert more torque?

. (I) A person exerts a force of 55N on the end of a door

T4 cm wide. What is the magnitude of the torque if the
force is exerted (@) perpendicular to the door, and (b) at a
45" angle to the face of the door?

. (II) Calculate the net torque about the axle of the wheel

shown in Fig. 8-39. Assume that a friction torque of
0.40m - N opposes the motion.
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FIGURE 8-39
Problem 24.

(IT) Two blocks, each of mass m. are attached to the ends
of a massless rod which pivots as shown in Fig. 8-40.
Initially the rod is held in the horizontal position
and then released. Calculate the magnitude and direction
of the net torque on this system,
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FIGURE 8-40 Problem 25.

. (II) The bolts on the cylinder head of an engine require

tightening to a torque of 88 m-N. If a wrench is 28cm
long. what force perpendicular to the wrench must the
mechanic exert at its end? If the six-sided bolt head is
15mm in diameter, estimate the force applied near each
of the six points by a socket wrench (Fig. 8-41).
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FIGURE 8-41 Problem 26.

CHAPTER 8 Rotational Motion

8-5 and 8-6 Rotational Dynamics
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(1) Determine the moment of inertia of a 10.8-kg sphere
of radius 0.648 m when the axis of rotation is through its
center.

(I) Calculate the moment of inertia of a bicycle wheel
66.7cm in diameter. The rim and tire have a combined
mass of 1.25kg. The mass of the hub can be ignored
(why?).

(IT) A small 630-gram ball on the end of a thin, light rod
is rotated in a horizontal circle of radius 1.2 m. Calculate
(a) the moment of inertia of the ball about the center of
the circle, and (b) the torque needed to keep the ball
rotating at constant angular velocity if air resistance
exerts a force of 0.020N on the ball. Ignore the rod’s
moment of inertia and air resistance.

(IT)y A potter is shaping a bowl on a potter’s wheel
rotating at constant angular speed (Fig. 8-42). The fric-
tion force between her hands and the clay is 1.5 N total.
(@) How large is her torque on the wheel, if the diameter
of the bowl is 12em? (b) How long would it take for the
potter’s wheel to stop if the only torque acting on it is due
to the potter’s hand? The initial angular velocity of the
wheel is 1.6 revfs, and the moment of inertia of the wheel
and the bowl is 0.11 kg m”,

FIGURE 8-42 Problem 30.

(ITy Calculate the moment of inertia of the array of
point objects shown in Fig. 8-43 about (a) the vertical
axis, and (b) the horizontal axis. Assume m = 1.8kg,
M = 3.1 kg, and the objects are wired together by very
light, rigid pieces of wire. The array is rectangular and is
split through the middle by the horizontal axis. (¢) About
which axis would it be harder to accelerate this array?
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FIGURE 8-43 Problem 31.



