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TODAY: : : .

Newton's Laws,
:Sol:vin:g tfse s.ec{)nd: Ia\2v: S'epéra{;ior; of: va}iat}les:
:Re\.(iev:v o:f st:atiq';s :

Statics: next steps ... trusses




NEWTON'S LAWS f

y Valld only in INERTIAL ‘reference frames!

J Every body gontlnpes in |ts sta;e Qf rest or, of unlform mot';lor:m |n:
«straight line, uness it.is compelled tq change that, state by forges,
JMpresses UPORits ¢« o o o & & o & & s & 4 0 e e

a

I The change of motionis praportienal to.the motive force impresses;

«and is'madesin the direction of the line in whieh that force+is impressed.

B * ' Note: thése two refér t6 a Spec!:fc 'body (rhas§) y

Newton’s Second Law

Z_f’
\\\

include only physical forces:

E

on by

If m = constant, then

- _ dv d’r
=Y F=ma=m—=m—;
: dt dt
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Newton’s Second Law

If m = constant, then for one dimensional motion

dv d>x
Fe=) F=ma=m—=m——-
net Z ! dt dt’
If a = constant, then we can perform

separation of variables (ref. P1.24 & P1.25)
dv
ma=m—
dt
t; Vs
adt=dv = jadt:Idv
t; v;

= a(t; -t)=v; -V, |.. v, =V, +aAt

Newton’s Second Law

Or, |V =V, +at [(witht =0,v, =V, ,v, =V)

Still with a = constant, perform another
separation of variables:

dx
V =—=V t+at
dt

X t
dx=(v, +at)ydt = jdx=

¢ =t
I (v, +at)dt
=0

t

| 1
X, — X =v0t+5at2 = | X =xo+v0t+5at2
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EX: Motion on an inclined plane

* Assume there is friction
between box and ramp

* Pushed vs. released from
rest

Newton’s Second Law

* Suppose F..= ma # constant.

* Suppose F, = F(t):

Ft)=ma=mx=m#X

epa‘a(\ot\
of

then _ 1 %
X(t) - EJ F (t)dt « qat\a\’\es'

Can separate variables and integrate
one more time to find x(t)!!
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Newton’s Second Law

Consider HW04, AQll(a): F(t)=F, +ct
Find v(t) and x(t).
PAIR UP!!
HWO04, AQll(b): F(t) =F,sin(ct)

HWO04, AQli(c): F(t)=F,e"
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