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Moments of Inertia for Various Objects

Ohjeat of Axis Inertia
Thin hoop of Through mr?
radius ¢ central

diameter
Solid, uniform Through ; mrt
cylinder of centep
radius r
Uniform sphere Through -:-.rru2
of radius r center
Long, uniform Through AT
12
rod of length / center
Long, uniform Through ] %mﬁ
rod of length [ end
. Axis )
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Torgue A solid steel wheel has a mass of 15 kg and a diameter
of 0.44 m. It starts at rest. You want to make it rotate at
B.0 rev/s in 15 s.
a. What torque must be applied to the wheel? Foo—
b. If you apply the targue by wrapping a strap around

the outside of the wheel, how much force should you

exert on the strap?

E Analyze and Sketch the Problem
= Sketch the situation. The torgue must be applied

in a counterclockwise direction; force must be

exerted as shown.

Krnown:

=

o

oy =
T —

El Solve for the Unknown

15

2048 m) = 0.22 m
=00
2780 rew's) -

15

kg

rad/fs

Unknown:
o =7
I =%
T o=
F=7

a. Solve for angular acceleration.

ow =

Solve for the moment of inertia.

Il

=

= 2015 kgm}ﬁ m)2

= (.36 kg-m? 6._

Solve for torgue.

- =

Do

At

2r(8.0 rev/s) — (0.0 rad/s)

3.4 rad/s?

L

lex

153

= (0.26 kg-m<)(3.4 rad/s?)
= 1.2 kg-m?/s®

=12 M-m ,__b

b. Solve for force.

Substitute oy = 27 (8.0 rewfs), o, = 0.0 rad/fs

Substitute m = 15 kg, r= 022 m

Substitute | = 0.36 kg m, e = 3.4 mmdfs?

Opearations with

Significant Digits
pages B35-836

Substitute -+ = 1.2 N-mi, r = 0.22 m




a_ Cov umuwA‘

/&M‘\ Y?\vav'{)
A « v=dons 61' 3?rqun, s Dﬁfbk)

M k> =7
- vl
/
I azor
= Mbk*y =73
mo v — \'3'—)(«J/$L




Q o= TX
~(075)(137) = 03 m[s2

D
. _ f l
& /9_}/[/6%-1& A
-~ o t J 0’03) ('D =
2
= S}Sn«)

N

-/




AM Ojf 2 dains 4 D G f@;u&% NI U %
ol and Tedmo ) grrahen o 25 G

dd . , ’
bt T e Tk

_ T
. 7= T = 4
- ~
O Zemk? =7 o= 032
= 30 (0-2@2*) i (18) -9









