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sE ma we can say

E E It
The bigdifference is youneedto actually draw

theforcesacting
on the object to figure out the torques FreeBodyDiagrams

don'thelp

EMThe
biggestchange is that there is one moretypeofmechanical

energy the kineticenergy of rotation

K I WZ

this means youhave to askyourselfa 4thquestion
when figuring

out energy Is anything rotating

Something that does come up
a lot withrotation is compound

objects rotating leg a mass onthe end of a rod when

dealing with potential energy you
can treateachpartof the

object separately how far each mass falls of youcan

figure out the centerof massofthe compoundobject
and

figure out that height and use thetotalmass

Just like We Fax W ft do

Notice howtheunitswork Nm rad butradians

are dimensionless so
now Nm reallydoesbecomeenergy

and we could also say J

thy Area work



adf.isIImmTf it is prettystraightforward to determine
themomentof inertia about thecenterof mass of a

uniformobject

but objects are often rotatingabout
a differentaxis This iswhere

The Parallel Axis Theorem comes in

I Icm t Mh

If the momentof inertia about thecenterofmass is Icm the

moment of inertiaaboutany axis PARALLEL to that isgivenby

the equation where m is the massoftheobjectand h is the

distance betweenthe two parallelaxes

For example imaginewe have a discof mass M

thisaxis y and radius R
isparallel I am MR
to the 1h R
centerof themoment of inertiaabout

an axis touching the

Yi's edgeof disc pink
in the diagram

would thereforebe I Icmt mh

MR'tMR

lI 3MR

DERIVATION

an objectabout anaxis as shown the

green dot is the
centerof mass

Bydefinition
I fr'dm

A random chunk dm is shownandthe

distance between dm
and the axis is r



xp

d

q

a b arethe
coordinatesofthelittlemasswith1

respect tothecenterof
mass

That means X Kota and y gotb

Since r x't y

r Kota t goth

Xo'tZaxot a t yo'tZyob t b

So I fr dm
Xo'tZaxot a t yo't 2yobt b dm

fixity dm Sh dm n dm Mh

t f a t b dm Iem bydefinition

2 0 adm 0 K
t f LaXodm

2gofbdm 0 K

f 2byodm

Remember that the X coordinate of
the centerofmass

isgivenby Xan fu f xdm
since thevariable a is the x

coordinate of dm withrespect

to the centerof mass the integral hasto
beequal to Oby

definition Likewise fbdm is 0 because b is
measured

fromthe centerofmass






