. Problems

8-1 Angular Quantities
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(I) Express the following angles in radians: (a) 30°
(b) 57°. () 90", (d) 360°. and (e) 420°. Give as numerical
values and as fractions of .

. (I} Eclipses happen on Earth because of an amazing coin-

cidence. Calculate, using the information inside the Front
Cover, the angular diameters (in radians) of the Sun and
the Moon, as seen on Earth.

. (1) A laser beam is directed at the Moon. 380,000 km from
Earth. The beam diverges at an angle # (Fig. 8-37) of
1.4 > 1079 rad. What diameter spot will it make on the
Moon?
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FIGURE 8-37 Problem 3.

. (1) The blades in a blender rotate at a rate of 6500 rpm.

When the motor is turned off during operation, the blades
slow to rest in 3.0s. What is the angular acceleration as
the blades slow down?

. (I} A child rolls a ball on a level floor 3.5m to another

child. If the ball makes 15.0 revolutions. what is its diameter?

. (IT) A bicyele with tires 68 cm in diameter travels 8.0 km.

How many revolutions do the wheels make?

. (IT) (a) A grinding wheel 0.35m in diameter rotates at

2500 rpm. Calculate its angular velocity in rad/s. (b) What
are the linear speed and acceleration of a point on the
edge of the grinding wheel?

. (IT) A rotating merryv-go-round makes one complete

revolution in 4.0s (Fig. 8-38). (@) What is the linear speed
of a child seated 1.2 m from the center? (b) What is her
acceleration (give components)?

FIGURE 8-38 Problem 8.
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(IT) Calculate the angular velocity of the Earth (a) in its
orbit around the Sun, and (b) about its axis.

(11) What is the linear speed of a point (@) on the equator.
(b) on the Arctic Circle (latitude 66.5° N), and (¢) at a
latitude ol 45.0" N, due to the Earth’s rotation?

(IT) How fast (in rpm) must a centrifuge rotate if a
particle 7.0 cm from the axis of rotation is to experience
an acceleration of 100,000 g's?

(IT) A 70-cm-diameter wheel accelerates uniformly about
its center from 130rpm to 280 rpm in 4.0s. Determine
(@) its angular acceleration, and (b) the radial and tangen-
tial components of the linear acceleration of a point on the
edge of the wheel 2.0s after it has started accelerating.
(IT) A turntable of radius R is turned by a circular rubber
roller of radius Ry in contact with it at their outer edges.
What is the ratio of their angular velocities, @,/ w; ?

(I11) In traveling to the Moon, astronauts aboard the
Apello spacecraft pul themselves into a slow rotation to
distribute the Sun’s energy evenly. At the start of their
trip, they accelerated from no rotation to 1.0 revolution
every minute during a 12-min time interval. The space-
craft can be thought of as a cylinder with a diameter of
8.5 m. Determine (@) the angular acceleration, and (b) the
radial and tangential components of the linear accelera-
tion of a point on the skin of the ship 5.0 min after it
started this acceleration.

8-2 and 8-3 Constant Angular Acceleration; Relling
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(I) A centrifupe accelerates uniformly from rest to
15,000 rpm in 220s. Through how many revolutions did it
turn in this time?

(T) An automobile e¢ngine slows down from 4500 rpm to
1200rpm in 2.5s Caleulate (@) its angular acceleration,
assumed constant, and (b) the total number of revolutions
the engine makes in this time.

(I) Pilots can be tested for the stresses of {lving high-
speed jets in a whirling “human centrifuge.” which takes
1.0 min to turn through 20 complete revolutions before
reaching its final speed. (@) What was its angular acceler-
ation (assumed constant), and (b) what was its final
angular speed in rpm?

(IT) A wheel 33 cm in diameter accelerates uniformly from
240 rpm to 360 rpm in 6.5s. How far will a point on the
edge of the wheel have traveled in this time?

(IT) A cooling fan is turned off when it is running at
850 rev/min. It turns 1500 revolutions before it comes to a
stop. (g) What was the fan's angular acceleration, assumed
constant? (b) How long did it take the fan to come to a
complete stop?

(IT) A small rubber wheel is used to drive a large pottery
wheel, and they are mounted so that their circular edges
touch. The small wheel has a radius of 2.0 cm and acceler-
ates at the rate of 7.2 1'ad,--'s2. and it is in contact with the
pottery wheel (radius 25.0cm) without slipping. Calculate
(a) the angular acceleration of the pottery wheel. and
(b) the time it takes the potteryv wheel to reach its
required speed of 65 rpm.
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