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Oscillation - physical interpretation

m = mass

°f 2nd °rd .
tin . diff equ .

song tinned* -

o
×

Simple oscillation F  =

-
KX

- }

Xct ) = position of maths Hooke 's Const

k > 0 .

at time t .

F= - kx - Ma = - kx a=xYt )

mr2+k=o mx
"

+
kx = 0 @

r 2=-1 m ,k > o const .

m

General Sol .
is 1in .

comb . of sin & Cos .

( i.e. this Is the Case where char . egu .

has complex Sol . )



Fm
r= Fai - r= &+Di

X ( t ) = C
,

Can ( Fat ) +czsin ( Fa t ) .

×
determined by initial values

e- g . ×( o ) & X'÷
Damping

g.
µ

g.
µ on ,

resistance

£¥

Fnfpiotifiria¥
.

damping force is proportional
to velocity

damping force = - c × 'Ct ) .

Ma = F = force of a damping force
.

" spring
mx

"

mx
"

=
- kx - c x

'

mx
"

+ cx
'

+ kx =0 D (homog . equ . )
m

, c. he > 0 .

As before 3 Case :

mr2+ cr + he =D .

D c
2- 4mk > 0 ns �2� C 2- 4mk=o

rp ,rz< O

x
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�3� E- 4mk < 0 ( complex roots )
at at

× qeCaslpt ) +qesincst )

( &< o )#
• More generally we Can have

external force Fct ) ( Forced vibration )

mx
"

+ cx '+ kx = Fct )

( non - homog . equ . )

-

Back to method of undet .
coeff

=
( for non - homog .

diff . equ .

X van .

# 10 in Sampkfind3_ y function 1501 ,

y "+3y' + Zy = casx yco )=0

y
'

co )=|

�1� Solve homog . equ .

�2� Find yp ( undet . coeff . )

r2t3r -12=0 - r =
- 2 ,

-1

yecx ) = qeIcze→×



y "t 3y
'

+ Zy = Cas ( × )

Yp ( × ) = A Cas ( X ) + B sin ( × )

Yp
'

=
- A sin + B Cas

"

Yp = - A cos - B sin

⇐can - B sin ) + 3( - Asin + Boas ) + 2( Acas + Bs ,;)

= Casx
.

(-At3B+2A - 1)Can + FB- 3At2B ) sin =D

3-
b-

°
o

At3B=1 B -3A  =D

- B=3A Yplx )= to Cascxt } sincx )

A + 9A=l

A=Yo - B=%
- X - ZX

General Sol . Y( × ) = C
,

e +Cze

+ tgcaslx )+}o sinks
.

⇒ Yp
Y '( × ) = - C ,eT2cz[ "

+ ( ⇒ sink ) + 3- cash ) .

Y( a) = Gtcz + To +0 =D ⇒ 9=-93 .

Y 's D) =
- G - 24-+3,0=1 => Czttfs - 2Gt }o = §

- Cz = § ⇒ Cz = ¥
c.=÷÷



Some 1st order diff . equ .Land
# q

( 3rd Sample final ) ( t variable )

duty = 2t( y - 1)
2

y(o)=2 .

+
Separable

¥52 ↳ = zt dt

fcy-52dg = fztdt
-2+1

If =
. Hy

'

'=j÷=
t2+c

Solve for Y : y -1 =
-

1-
t2+C

y-e.tl#e @

Yl 01=2 - yco )= - d- +1=2 ⇒ zt=l ⇒ €

FED
⇐

Y + g-
variable

.

# 9 y
'

= YC o ) = 2 .

Next time .  . .


