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10.12. A stone is suspended from the free end of a wire that is

wrapped around the outer rim of a pulley, similar to what is shown

in Fig. 10.10. The pulley is a uniform disk with mass 10.0 kg and
radius 50.0 cm and turns on frictionless bearings. You measure that
the stone travels 12.6 m in the first 3. OO starting fromrest _Find
(a) the mass of the stone and

10.32. An airplane propeller is 2.08 m in length (from tip to tip)

and has a mass of 117 kg. When the airplane’s engine is first

started, it applies a constant torque o

which starts from rest. (a) What is the angular a\z\.«\.«.l\.alabiuu of the -
propeller? Model the propeller as a slender rod- and see Table 9.2. -

(b) What is the propeller’s angular speed after making 5.00 revolu—, o

tions? (c) How mueh work is done by the engine during the-fizst - --— -

5.00 revolutions? (d) What is the average power output of the
engine du_rjng the first 5.00 revolutions? (e) What is the instanta-

neous power output of the motor at the instant that the propeltler
has turned through 5.00 revolutions?

10.39. Under some circumstances, a star can collapse into an
nyrpmp]v dense n‘h1r—\nf made anﬂV of neutrons and called a _

4
neutron star. The dens1ty of a neutron star is roughly 10™ times as
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The star’s initial radius was 7.0 X 105 km (comparable to our
sun); its final radius is 16 km. If the original star rotated once in

30 days, find the angular speed-of the neutron star.

10.54. An experimental bicycle wheel is placed on a test stand so
that it is free to turn on its axle. If a constant net torque of
5.00 N - m is applied to the tire for 2.00 s, the angular speed of the
tire increases from 0 to 100 rev/min. *he e*gternu forque isthen -

removed, and

T
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in 125 s. Compute (aythe moment-of inertia of the wheel about the -
N o1 4 o
;

rotation axis; (b).the friction torque; (c) the total z
tions made by the wheel in the 125-s time interval.

10.74. A uniform marble rolls Figure 10.59 Problem 10.74

without thmnor down the poﬂn

shown in Flg. 10.59, starting
from rest. (a) Find the minimum
height & required for the marble
not to fall into-the pit. (b) The ~— "*~ °
moment of inertia of the marble
depends on its radius. Explain
why the answer to part (a) does
not depend on the radius of the
marble. (c) Solve part (a) for a
block that slides without friction
instead of the rolling marble.
How does the minimum 4 in this
case compare to the answer in part (a)?
10.90. Neutron Star-Glitches.. Occasionally, a rotating neutron
star (see Hxercise 10.39).undergoes a .sudden and unexpected .. If
speedup called a glitch. One explanation is that a glitch occurs ghtch was 11 by how much did its adlus decrease in the star-
when the crust of the neutron star settles slightly, decreasing the quake? Assume that the meutron star is

moment of inertia about the mtation axis. A neutron star with =
angnlar speed w. = 70.4 rad/ un ent such a glitch in Qctober
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angular speed to w = w, + Aw, where
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