89 . ‘ A bicycle wheel has an initial angular velocity of 1.50 rad/s
(a) If '1ts angular acceleration is constant and equal to 0.360 rad/sz‘
what is its angular velocity at ¢ = 2.50 §? (b} Through what angl ’
has the wheel turned betweern t = 0 and ¢ = 2.50 s? -
8.90 «+ An electric fan is turned off, and its angular velocit
decrt?ases uniformly from 500 rev/min to 200 rev/min in 4.00 sy
(a)_Fmd the angular acceleration in tev/s? and the number of 'revo-.
lutions made by the motor in the 4.00-s interval. (b) How man
more secgnds are required for the fan to come to rest if the angulai
acceleration remains constant at the value cglculated in part (a)?

816 +« At z = 0 a grinding wheel has an angular velocity of
24.0 rad/s; It has a constant angular acceleration of 30.0 rad/s?
until a circuit breaker trips at £ = 2.00 s. From then on, it turns
through 432 rad as it coasts to a stop at constant angular accelera-
tion. (a) Through what total angle did the wheel turn between £ = 0
and the time it stopped? (b) At what time did it stop? (¢) What was
its acceleration as it slowed down?

9.39 + A uniform sphere with mass 28.0 kg and radius 0.380 m is
rotating at constant angular velocity about a stationary axis that
lies along a diameter of the sphere. If the kinetic energy of the

sphere is 176 J, what is the tangential velocity of a point on the rim .

of the sphere?

8.45 -+ Energy is to be stored in a 70.0-kg flywheel in the shape
of a uniform solid disk with radius R = 1.20 m. To prevent struc-
tural failure of the flywheel, the maximum allowed radial accelera-
tion of a point on ifs rim is 3500 m/s%. What is the maximum
kinetic energy that can be stored in the flywheel?

from the right end of the bea
boy can walk just to the_ en
11.13 - Find the tension
direction of the force exerte
the arrangements in Fig.
. of the suspended crate fu

m should support B be placed so that the
d of the beam without causing it to tip?

T in each cable and the magnitude and
d on the strut by the pivot in each of
E11.13. In each case let w be the vfeigt}t
i of priceless art objects. The strut is uni-

form and also has weight w. Start each case with a free-body dia-

gram of the strut.
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11.18 -» A 15,000-N crane
pivots around a friction-free
axle at its base and is supported
by a cable making a 25° angle
with the crane (Fig. E11.18).
The crane is 16 m long and is
not uniform, its center of grav-
ity being 7.0 m from the axle as
measured along the crane. The
cable is attached 3.0 m from

8.84 <« The pulley in Fig. P9.84  Figure PS.84

has radius 0.160 m and moment
of inertia 0.560 kg - m?. The rope
does not slip on the pulley rim.
Use energy methods to calculate
the speed of the 4.00-kg block
just before it strikes the floor. 4.00 kg
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11.8 ++ A 60.0-cm, uniform, .

S00-N shelf is supported OreE11-8
horizontally by two vertical
wires attached to the sloping
ceiling (Fig. E11.8). A very
small 25.0-N tool is placed on
the shelf midway between the
points where the wires are
attached to it. Find the ten-
sion in each wire. Begin by making a free-body diagram of the shelf,

11.12 « A uniform aluminum beam 9.00 m long, weighing 300 N,
rests symmetrically on two suppors 5.00 m apart (Fig. E11.12). A
boy weighing 600 N starts at point A and walks toward the right.
(a) In the same diagram construct two graphs showing the upward
forces F and Fp exerted on the beam: at points A and B, as functions
of the coordinate x of the boy. Let 1 cm = 100 N vertically, and
1 cm = 1.00 m horizontally. (b) From your diagram, how far
beyond point B can the boy walk before the beam tips? (c) How far

Figure E11.12

the upper end of the crane.
‘When the crane is raised to 55°
above the horizontal holding an
11,000-N pallet of bricks by a 2.2-m, very light cord, find (a) the
tension in the cable and (b) the horizontal and vertical components
of the force that the axle exerts on the crane. Start with a free-body
_ diagram of the crane.
11.710 -‘.' O'ne endofa unf'form Figure P11.70
meter stick is placed against a
vertical wall (Fig. P11.70). The
other end is held by a light-
weight cord that makes an
angle 8 with the stick. The
coefficient of static friction
between the end of the meter
stick and the wall is 0.40.
(a) What is the maximum value
the angle @ can have if the stick
is to remain in equilibrium? (b) Let the angle 8 be 15°. A black of
the same weight as the meter stick is suspended from the stick, as
shown, at a distance x from the wall. What is the minimum value
of x for which the stick will remain in equilibrium? €e3~then.

5/1 A torque applied to a flywheel causes it to accelerate

uniformly from a speed of 300 rev/min to a speed of

900 rev/min in 6 seconds. Determine the number of

revolutions N through which the wheel turns during

this interval. (Suggestion: Use revolutions and min-
utes for units in your caleulations.)

Ans. N = 60 rev

-5/3 The angular velocity of a gear is controlled according
© tow = 12 — 3£% where w, in radians per second, is pos-
itive in-the clockwise sense and where ¢ is the time in
seconds. Find the net angular displacement Af from

the timet = 0tof = 3 5. Alse find the total number of
revolutions N through which the gear furns during

the 3 seconds.
Ans. A@ = 9rad, N = 3.66rev



