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So far our focus has been an

Kinds

: study
of motion based onspaceandtime

Kinetics : the study of motion takiy external

influences ( e.g. ,
forces ) into consideration .

In

order to do this we need to bring masses and forces

into the picture ,
additionally .

Ncwtodslawsofmotini ( basis for classical mechanics )
.

first law : if there is no net force of a particle
-

then its velocity is constant :

choices : @ TEO

@ D= coast .

Secondly . the acceleration of a particle is equalto tn Ftot
,

where ¥+o+ is the sum of
all forces acting on It .

Assumes a point particlefnass E+o+= man =¥d{ § ]
.

. E two
_>• momentum
¥

+

thirdly when particle
*

I exerts force FI on

particle # 2
,

then particle # 2 exerts

Fz,= - En on particle # I

# ( # 2

In the Big Picture+1¥ €2
are two basic ways we apply Etna :

�1� methodofassumedforces : know forces =D dmftfromnie

�2� methedufassumedmotioniassyamenstine =D effects



example
" assumed forces

"

A Cannonball of mass m is shot from the

origin
with some initial velocity

vo=vo×dt~oyJ
The forces that at on it are constant in

time

%d⇐%dcn
by :

(is gravity Fg= - mqf
< Gil wind force = - ewefµ¥ -

%EFI.ttthe time . parauetriz# eetoy
- - TH )

m£=Fto+=
FI + Fg

Flt ) =£=tank a fgjg =3 ← constant
.

fH)=t= To + fota .dt= to + Eort

FH ) = Fotfotvlttsdt =D r- (f) =(vo×t - E÷# etvoyt -9kt 't



examples : A method of assumed motion
"

A car of mass in drives on a road with a sinusoidal

elevation profile ,
with a constant horizonal speed .

Road profile Is y=Asin( kx )
.

What is the

force on the car as it travels ? Find Froad
.

Has theater
want to Find &H=tnFIt

¥.µD=D Matt )+mgf= Froad tiny
@ express the motion as

×H)= xotvot
FH )=xHk' yltlf yH)=Asin(KXH )

@ find salts :

=D THE d¥{ ( xotootle + Asinlkxotvot )j ]
differentiate = ref + Acos ( klxoerot ) ) kvof
again at ) = - A( kv

.
)2sin(klxotnotl

�3� frees acting on car

mE=FI+= Fgt # oad

=D Fioad = my
- mallard }in( kcxotrotl )g

µ has the form CHIP
force supplied to generate the motif



examples . revisit the simple pendulum

It messkssrod . Find : equation of motion
.
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F= - ter @

.
 .

-

tester
EF=

- mgf fEg= - ugf

@ aecetevationinpdarcoordsia
-- irfroyer+ (ioizyoleo = - eiozertlono

�3� Newton 's second law :

-

mI=FtFq=-

TEr-mgf@Algdomi.f-cosOer-sinOeosuloiualeovemfloiner-l0ieof-Ter-mgfcosOertsinOweo.m

ion -

mg
sino€ : gives I-

=Dg=t=O
for small O we can approximate

to get gin . ( gµ)O which

is a DE that has an elementary solution


