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Circular Motion
Show the initial equation(s) and ali work clearly
Box the final answer. Staple your work to the back 0

Angul i
guiar Displacement rd the anguiar

al radius of 5.8x107 km. Fi

. L 1. Mercufy, the planet closest to the sun, has an orbit e of Earth's
R I N displacement of M : . ¢ length equal to the raciu £
_ of Mercury as it travels through an 3 g
orbit around the sun (1.5 x 10* km).
Tangential Speed
i f2.44m
. \ ‘ l\/s_ 2. In gbout 45 minutes, Nicholas Mason inflated a weather baHoon’to a drame;etrhz e
| using only lung power. If a fly were to make exactly 8.00 revolutions aroun flat
bailoon in 12.0 seconds, wh ) 11 speed be?
: , what would the fly’s tangential spe L
B 270 ¢ 3. Earth’s average tangential speed around the sun is about 29.7 km/s. If Earth’s axe!ragfo -
ER (9 q orbital radius is 1.5 x10° km, how long does it take Earth to Sweep through an angie ot U.

, 6

rad?

Tangential Acceleration
m/ N 4. In 1988, Stu Cohen made his kite perform 2911 figure eights in just 1 hour. ]
S a circular loop with a radius of 1.5 m and has an angular acceleration of 0.4 radians per
seconds squared, what is its tangential acceleration?
5. To “crack” a whip requires making its tip move at a supersonic speed. Kris King of Chio
achieved this with a whip 56.24 m long. If the tip of this whip moved in a circle and its

if the kite makes

) foa )
_iri* /S angular speed increased from 6.00 rad/s to 6.30 rad/s in 0.60 s, what would be the tip’s

‘ " tangential acceleration?
Angular Kinematics
6. Tal Burt of Israel rode a bicycle around the world in 77 days! If Burt could have ridden along
< ge O < the equator, his average angular speed would have been 9.0x10-7 rad/s. Now consider an
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object moving with this angular speed. How long would it take the object to reach an
angular speed of 5.0 x10° rad/s if its angular acceleration were 7.5 x10 "1° rad/s’?
One of the largest scientific devices in the world is the particle accelerator at Fermilab. in

7. ' . ‘
. Batavia, lllinois. The acce.lerator consists of a giant ring with a radius of 1.0 km, Suppose a
maintenance engineer drives around the accelerator, starting at an angular speed of § e
ml/ * 10?3 rad/s and accelerates atha constant rate until one trip is completed in 14.0 min, Fi;m "
* engineer’s angular acceleration. .
8. In1987,agiant hanging basket of flowers with a mass of 4000 kg and a radiys of 3.00 m was

constructed. Suppose this basket is placed no the ground and an admiring
e every detail again and again. At first the spectator’s angul
eadily decreases his peed so that it is 0.360 rad/s by the ti

spectator rung
ar speed is 0.820

he st
rad/s, but me he has traveleqd

20.0 m around the basket. Find the spectator’s angular displacement and angula
; ' A .
acceleration.
i ler&tion
Centripetal Acce ° ‘
g. The largest Salami in the world, made in Norway, was more tan 20 m long and hag
A sils

diameter of about 20.0 cm. If a hungry mouse runs around a the salam
and completes the circle in 2.5 s, how large is the centripetal accelerat;
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Newton's Second Law for Rotating Object
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the most mae

i
@ he glant sequoia General Sherman in California has a mass of about Z.QOX
sive tree in the world. It's height of 83.0 m is also impressive.

0 kg, making 1t
Imagine if

.the bar is
Imagine a uniform{far with the same mass and length as General Sherman. If.the

rotated
large

thin. Hints: First, find the bar's mo

Objects.)

The largest Ferris whee
radius of 50.0 m and a

the wheel from a st
wheel as a thin hoop.

In 1990, a cherry pre with a radius of 3.0 m and a mas
Suppose the pie is placedona i

brings the angular spe

motor must apply to the

unifomﬂy) solid disk,

idpoint, how
about an axis that is perpendicular and passes through the bizr’s msdpo:n:,he Y
a torque would provide and angular acceleration of 0.040 rad/s™? (f‘\dssume o
ment of inertia. Then, use Newton’s 2™ Law for Rotating

F'currently in existence is in Yokohama, Japan. The wheel has a

mass of 1.200 x10° kg. If a torque of 1.0 x109 Nm is needed to turn

Qnservation of Mechanical Energy
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In 1990, Eddy McDona
world record. Assume
a mass of 6.00x10“ kg.
string and has a linear

what is its angular speed?

A potato with a record

potato and decides to pretend it is a soccer ball. The child kicks the
without slipping with a speed of 5.4 m/s. The potato rolls up 3 s/
Assuming that the potato can be approximated as a uniform, solig
7.0 cm, what is the distance}ralong the slope that the potato r

Id of Canada completed 8437 loo

speed of 1.80 m/s by the time it reaches the
D2 .l reh/s

breaking mass of 3.5 kg was grown in 1994.

——

ps with a yo-yo in an hour,
that the yoyo he used has a moment of inertia of 7.50

if the yo-yo descends from a height of 6.00x10—1m, d

Suppose a chilg
Potato so that i
Pe with 3 30 g
sphere with 5 ,
olls before coming ¢

ate of rest, what would be the wheel’s angular speed in 3.0 s? Treat the

s of &7 x10€}<g was baked in Canada.
ght rotating platform attached to a motor. IF this motor
ed of the pie from rest to 3.6 rad/s in 12s, what is the torque the

pie? Assume the mass of the platform is negligible and the pie is 3

Setting 3

x10" kgm? and
own 3 vertical
f the string,

sees thjs
troils
incline,
adius of

03 stop?
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