103 ++ A square metal plate 0.180 m on each side is pivoted
about an axis through point O at its center and perpendicular to the
plate (Fig. E10.3). Calculate the net torque about this axis due to
the three forces shown in the figure if the magnitudes of the forces
180N, F, = 26.0 N, and F5 = 14.0 N. The plate and

are F| =
all forces are in the plane of the page.

Figure E10.3

Figure E10.4

0.180m

10.4 « Three forces are applied to a wheel of radius 0.350 m, as
shown in Fig. E10.4. One force is perpendicular to the rim, one is
tangent to it, and the other one makes a 40.0° angle with the
radius. What is the net torque on the wheel due to these three
" forces for an axis perpendicular to the wheel and passing through

its center?

10.9 - Tbe flywheel of an engine has moment of inertia
2.50 kg + m? about its rotation axis. What constant torque is required
to bring it up to an angular speed of 400 rev/min in 8.00 s, starting

from rest?

10.10 = A uniform disk with mass 40.0 kg and radius 0.200 m
is pivoted at its center about a horizontal, frictionless axle that is
stationary. The disk is initially at rest, and then a constant force
F = 30.0 N is applied tangent to the rim of the disk. (a) What is

the magnitude v of the tangential velocity of a point on the rim of

the disk after the disk has turned through 0.200 revolution? (b) What
is the magnitude a of the resultant acceleration of a point on the
rim of the disk after the disk has turned through 0.200 revolution?

10.17 = A 12.0-kg box resting on a horizontal, frictionless surface
is attached to a 5.00-kg weight by a thin, light wire that passes over a
frictionless pulley (Fig. E10.17). The pulley has the shape of a uni-
form solid disk of mass 2.00 kg and diameter 0.500 m. After the sys-
tem is released, find {(a) the tension in the wire on both sides of the
pulley, (b) the acceleration of the box, and (c) the horizontal and ver-

tical components of the force that the axle exerts on the pulley.

Figure E10.17

12.0kg

10.20 <= A string is wrapped
several times around the rim of a
small hoop with radius 8.00 cm
and mass 0.180 kg. The free end
of the string is held in place and
the hoop is released from rest
(Fig. E10.20). After the hoop has
descended 75.0 cm, calculate (a)
the angular speed of the rotating
hoop and (b) the speed of its
center.
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10.38 - A woman with mass 50 kg is standing on the rim of 5
large disk that is rotating at 0.50 rev/s about an axis through its
center. The disk has mass 110 kg and radius 4.0 m. Calculate the
magnitude of the total angular momentum of the woman-—disk
system. (Assume that you can treat the woman as a point.)

10.37 - A 2.00-kg rock has 2  Figure E10.37

horizontal velocity of magni-

tude 12.0 m/s when it is at v =120mfs
point P in Fig. E10.37. (a) At P
this instant, what are the magni- 3.00m

tude and direction of its angular
momentum relative to point O7
(b) If the only force acting on 36,99
the rock is its weight, what is - =
the rate of change (magnitude

and direction) of its angular momentum at this instant?
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10.41 »+ Under some circumstances, a star can collapse into an
exiremely dense object made mostly of neutrons and called a
neutron star. The density of a neutron star is roughly 10 times as
great as that of ordinary solid matter. Suppose we represent the star
as a uniform, solid, rigid sphere, both before and after the collapse.
The star’s initial radius was 7.0 X 10° 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..4.2 « CP A Sr.nall block on a FigU[‘e E10.42

frictionless, horizontal surface -
has a mass of 0.0250 kg. It is
attached to a massless cord pass-
ing through a hole in the surface
(Fig. E10.42). The block is origi-
nally revolving at a distance of
0.300 m from the hole with an
angular speed of 1.75 rad/s. The
cord is then pulled from below,
shortening the radius of the cir-
cle in which the block revolves
t0 0.150 m. Model the block as & particle. (a) Is the angular momen-
tum of the block conserved? Why or why not? (b) What is the new
angular speed? (c) Find the change in kinetic energy of the block.
(d) How much work was done in pulling the cord?

6/44 The uniform 16.1-lb slender bar is hinged about a
horizontal axis through O and released from rest in
the horizontal position. Determine the distance b
from the mass center to O which will result in an ini-
tial angular acceleration of 16.1 radfsec?, and find
the force R on the bar at O just after release.
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6/47 The uniform slender bar is released from rest in the
horizontal position shown. Determine the value of x
for which the angular acceleration is a maximum,

and determine the corresponding angular accelera-
tion a.




