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(IT) Suppose our Sun eventually collapses into a white
dwarf, losing about half its mass in the process, and
winding up with a radius 1.0% of its existing radius
Assuming the lost mass carries away no angular
momentum, what would the Sun’s new rotation rate be?
(Take the Sun’s current period to be about 30 days.) What
would be its final KE in terms of its initial KE of today?
(1IT) Hurricanes can involve winds in excess of 120km/h
at the outer edge. Make a crude estimate of (a) the
energy, and (b) the angular momentum, of such a hurri-
cane, approximating it as a rigidly rotating uniform
cylinder of air (density 1.3 kg/m") of radius 100 km and
height 4.0 km.

5. (1) An asteroid of mass 1.0 x 107 kg, traveling at a

speed of 30km/s relative to the Earth, hits the Earth at
the equator tangentially, and in the direction of Earth’s
rotation. Use angular momentum to estimate the
percent change in the angular speed of the Earth as a result
of the collision.
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(IT) A person stands on a platform, initially at rest, that
can rotate freely without friction. The moment of inertia
of the person plus the platform is Ip. The person holds a
spinning bicycle wheel with its axis horizontal. The wheel has
moment of inertia fy and angular velocity wy . What will
be the angular velocity ep of the platform if the person
moves the axis of the wheel so that it points (a) vertically
upward, (b) at a 60 angle to the vertical, (¢) vertically
downward? (d) What will wp be if the person reaches up
and stops the wheel in part (a)?

(111) Suppose a 55-kg person stands at the edge of a 6.5-m
diameter merrv-go-round turntable that is mounted on
frictionless bearings and has a moment of inertia of
1700 kg-m? The turntable is at rest initially, but when the
person begins running at a speed of 3.8 m/s (with respect
to the turntable) around its edge, the turntable begins to
rotate in the opposite direction. Calculate the angular
velocity of the turntable.

A large spool of rope rolls on the ground with the end of
the rope lving on the top edge of the spool. A person
grabs the end of the rope and walks a distance L, holding
onto it. Fig. 8-50. The spool rolls behind the person
without slipping. What length of rope unwinds from the
spool? How far does the spool’s center of mass move?

FIGURE 8-50
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The Moon orbits the Earth such that the same side always
faces the Earth. Determine the ratio of the Moon’s spin
angular momentum (about its own axis) to its orbital
angular momentum. (In the latter case, treat the Moon as
a particle orbiting the Earth.)

A cyclist accelerates from rest at a rate of 1.00 m/s’. How
fast will a point on the rim of the tire (diameter = 68 cm)
at the top be moving after 3.0s? [Hinz: At any moment,
the lowest point on the tire is in contact with the ground
and is at rest—see Fig. 8-51.]

"~ This point on tire
at rest momentarily

FIGURE 8-51 Problem 70.
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A 14-kg grindstone in the shape of a uniform cylinder of
radius 0.20 m acquires a rotational rate of 1800 rev/s from
rest over a 6.0-s interval at constant angular acceleration.
Calculate the torque delivered by the motor.

(a) A vo-vo is made of two solid cylindrical disks, each of
mass 0.050 kg and diameter 0.075 m, joined by a (concen-
tric) thin solid cylindrical hub of mass 0.00530kg and
diameter 0.010 m. Use conservation of energy to calculate
the linear speed of the vo-yo when it reaches the end of
its 1.0-m-long string, if it is released from rest. (b) What
fraction of its kinetic energy is rotational?

(@) For a bicycle, how is the angular speed of the rear wheel
{wr) related to that of the pedals and front sprocket (o),
Fig. 8-527 That is. derive a formula for wp/wy. Let Ny and
N be the number of teeth on the front and rear sprockets,
respectively. The teeth are spaced equally on all sprockets
s0 that the chain meshes properly. (b) Evaluate the ratio
wr/mp when the front and rear sprockets have 52 and 13
teeth, respectively, and (¢) when they have 42 and 28 teeth.

Rear sprocket

FIGURE 8-52 Problem 73.
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