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(IT) Estimate the kinetic energy of the Earth with respect
to the Sun as the sum of two terms, (a) that due to its daily
rotation about its axis, and (b) that due to its vearly revolu-
tion about the Sun. [Assume the Earth is a uniform sphere
with mass = 6.0 ¥ 10°*kg and radius = 6.4 % 10" m,
and is 1.5 > 10% km from the Sun.|

(IT) A merry-go-round has a mass of 1640 kg and a radius
of 7.50 m. How much net work is required to accelerate it
from rest to a rotation rate of 1.00 revolution per 8.0057
Assume it is a solid cylinder.

(Il) A sphere of radius 20.0cm and mass 1.80 kg starts
from rest and rolls without slipping down a 30.0” incline
that is 10.0m long, (@) Calculate its translational and rota-
tional speeds when it reaches the bottom. (b) What is the
ratio of translational to rotational ke at the bottom?
Avoid putting in numbers until the end so vou can
answer: (¢) do vour answers in (@) and (b) depend on the
radius of the sphere or its mass?

(IIT) Two masses, my = 180kg and m; = 26.5 kg, are
connected bv a rope that hangs over a pulley (as in
Fig. 8-47). The pulley is a uniform cylinder of radius
0.260m and mass 7.50 kg. Initially, #2, is on the ground
and m; rests 3.00m above the ground. If the system is
now released. use conservation of energy to determine
the speed of m; just before it strikes the ground. Assume
the pulley is frictionless,

50. (I11) A 2.30-m-long pole is balanced vertically on its tip. It

starts to fall and its lower end does not slip. What will be
the speed of the upper end of the pole just before it hits
the ground? [Hint: Use conservation of energy.]

8-8 Angular Momentum

51.

n
=

(I) What is the angular momentum of a 0.210-kg ball
rotating on the end of a thin string in a circle of radius
1.10m at an angular speed of 10.4 rad/s?

. (I) (a) What is the angular momentum of a 2.8-kg

uniform cvlindrical grinding wheel of radius 18 cm when
rotating at 1500 rpm? (b) How much torque is required to
stop it in 6.05?

. (IT) A person stands. hands at his side. on a platform that

is rotating at a rate of 1.30 rev/s. If he raises his arms to a
horizontal position, Fig. 8-48, the speed of rotation
decreases to 0.80tev/s. (a) Why? (b) By what factor has
his moment of inertia changed?

FIGURE 8-48
Problem 33.

(I} A diver (such as the one shown in Fig. 8-29) can
reduce her moment of inertia by a factor of about 3.5
when changing from the straight position to the tuck posi-
tion. If she makes 2.0 rotations in 1.5s when in the tuck
position, what is her angular speed (rev/s) when in the
straight position?
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(ITy A figure skater can increase her spin rotation rate
from an initial rate of 1.0 rev every 2.0s to a final rate of
3.0rev/s. If her initial moment of inertia was 4.6 kg m?,
what is her final moment of inertia? How does she physi-
cally accomplish this change?

(IT) A potter’'s wheel is rotating around a vertical axis
through its center at a frequency of 1.5rev/s. The wheel
can be considered a uniform disk of mass 5.0kg and
diameter 0.40 m. The potter then throws a 3.1-kg chunk of
clay. approximately shaped as a flat disk of radius 8.0 cm,
onto the center of the rotating wheel. What is the
frequency of the wheel after the clay sticks to it?

(IT) (@) What is the angular momentum of a figure skater
spinning at 3.5rev/s with arms in close Lo her body,
assuming her to be a uniform cylinder with a height of
1.5m, a radius of 15¢cm, and a mass of 55kg? (b) How
much torque is required to slow her to a stop in 5.0s,
assuming she does net move her arms?

(IT) Determine the angular momentum of the Earth
(a) about its rotation axis (assume the Earth is a uniform
sphere). and (b) in its orbit around the Sun (treat the
Earth as a particle orbiting the Sun). The Earth has
mass = 6.0 % 10% kg and radius = 6.4 > 10°m, and is
1.5 % 10° km from the Sun.

. (IT) A nonrotating cvlindrical disk of moment of inertia /

is dropped onto an identical disk rotating at angular
speed w. Assuming no external torques, what is the final
common angular speed of the two disks?

(ITy A uniform disk turns at 2.4 rev/s around a frictionless
spindle. A nonrotating rod, of the same mass as the disk
and length equal to the disk’s diameter. is dropped onto
the freely spinning disk, Fig. 8-49. They then both turn
around the spindle with their centers superposed. What is
the angular frequency in rev/s of the combination?

FIGURE 8-49
Problem 60.

(IT) A person of mass T5kg stands at the center of a
rotating merry-go-round platform of radius 3.0m and
moment of inertia 920 kg - m®. The platform rotates without
friction with angular velocity 2.0rad/s. The person walks
radially to the edge of the platform. (a) Calculate the
angular velocity when the person reaches the edge.
(h) Calculate the rotational kinetic energy of the svstem of
platform plus person before and after the person’s walk.
(IT) A 4.2-m-diameter merry-go-round is rotating freelv
with an angular velocity of 0.80 rad/s. Tts total moment of
inertia is 1760 kg -m?. Four people standing on the
ground. each of mass 65 kg, suddenly step onto the edge
of the merry-go-round. What is the angular velocity of the
merry-go-round now? What if the people were on it
initially and then jumped off in a radial direction (relative
to the merry-go-round)?



