O

Pute resonance Nov.£ /177
Ex. Socive +he I UP Rpptied Ano.
4 x . 2 ) . .
EE Y Wix = Fosivt | Xl :@ [ X(e) -
Cces-koc n% &‘ extecoal
focce fotce

Where ,V , Fo ore Constonts
— Cose (), w #V

Solution Sowve X' o+ wiX = o
CCog(wrt) + C, S=n (wt)

The aeneral Solotion - Xe =

To End a pariicuar

Xe:= ACosCVvt) + BSam (VL)

Xe = -AV° Cos(Vi) - BV S:n(VL) |
[ AV :cosC(ut) - BV®s. n(Ui\] + EQCos(Vt) + Bs'.n(U£3]=F°s:nvé

(ﬂv + Aw)cos (V) + (- BU+?*R) S (VE) = FosiV4d)
(B Pt @ — AW c0 e Ao
L BV rwrte s f, - B
; Fo_ o,
IP = w,_v, G(U;(:\ r
X = C.Cos(witd ~ Cosnlwid « —gaSrtd)

Soludion oSssume

"

A1}

The aqenera!l Solution -
IuP: xtoN - ¢ 3 X0 = @
Xy = @ = C +0 +©® = @ — C, @
X(&) » C,snlwt)d) + wnws-n(w\

Vcos (Vi)

x ¢y = C,CosCwt) 4-a-—)1—.——

X = S o+ v @
-FaV

CZ = w((ut.\)t>

. ZBY

X = wms.n wid) + 5

XA = w*w—f—‘:-v—,?(_-vs-.n(wu v s (ud))

wFE v

f‘:vt S (vd)N



\'Co.se(ll')’ W =V Ler VYV — W

)

The Solution

tien Fo (-Usin(we) + (ws.0 (Lt
Vaw w(w?-vt)

i

vow  HAv Fo (-Veo(wt) + wsatvd.))
Y wlwt-u*)

fim Fo(-S0(wht) « (i Cos (VL))
Vo - Avo
=5 Fo (- s.alwt) + i cos(why)
- A e
- %s-.n(cuu + = ‘;u Cos Cewt)
X(e) = zf:‘ Sinlwt) + 2% cos (wi)
LI N N=1,2,3, .  whe =T
Fo -&L
ll(tt\.)‘ =’20J‘ S (wtr\) r C°5(&Jin3{
Fo -Fo
= 2wt SO (‘\'%3 * 2: COS(’\?CXl
o |-F e Cosnrcs (-)"
AL Rrenii
E/5)
=y z————-z:’l -0 —» L
Cong:des ©

7\ / 3 £
( Pure fesonance )

Chopter 4 :  The Laplace TTronsFarm

dix
m g+ * /3%’—:— r UX = 54

LI.I - Pefnidion oF Jdhe Laploce Trans Form

w4

fronsform: o0 opetation “hat {rgoasforms o Funcica

hio anogthes FU’(‘C":G“ -



| Ex. Yv : 5§ — 5
o ca. e ¥ —» 2x
Yde sinx —o Cosx
§:5 ~— J(xddr
B

3
Xt X4 e

tL'-neor:-‘«cB of dhe dronsformn :

d/obc(fo‘.f*ﬂ‘b) = O(A/“I"f * Bd/d’cﬁ

[- =4 .
Improeet Inteqrals (jo Seyat ) = b‘_',":, j: St
’ b
Definition: Let § be a function desined For

t 2@ . Then
Tiseny - §Te snat
Prouided Jhe -.m‘esm( converqes
L5431 s o Fucction of § (s woeet o 5
. Notation L ASUNE = Fes)
3ot} - Gls)  LLsty = 8Cs)

P
Exampte:  § 1% - jo e %t . 1 at
1) b .sd
by (= dt

o
' : ' . b

5 e Vet |

: . -Sh .
e e () et - N

BT R
;=> (-765(-) + 7s / Sy = (/g, 3 >@ﬁ)‘

(3>0)



| Lapioce Transg Form

{5y - 5, e Swvat

Clsy s ST e %, s>
| Example: §~{£E =j:pe-s£_£aff
. e b e’s£'t I (A =-5)

T b

Jetttdt = cexzet) - (L)t

Sov-5Sve(a'dt)

: (L:'é, JV:@.‘A@ - ete.

.y L -st . b

=) bﬂm‘ 5 € (t = ’/5>‘o
. : ' .sh
oade [2e®(br W) - [ oo %]

- b:-;ma _v/s b;“/s + gt

: ' ;
w\nece b'-omeo 'b_%ﬁ's_' (%) = bl—,mcb .e—“—"—-s ) - ©

1ty - 7

Exompl& : j.{eztg =
L j: e'si. eﬂi dE

j:e.“- eJ.l: JL
uv“(eet. ep i eo(v-ﬁ \

= vra

- ‘\,_1’“& 5: e(-s+z)t di
= L:-':a -s:z e(-s»a)t :
o bee T572 (euu)b" e®) “lex - '/e"")
2 pao -S"«:l (e(s‘-z)b -1 ) .m( S > 2)
= w3 (-0 - Z"E’} s >2

\)

?;1{8"% T 2, 572

O
Nov.g /17

nppl'.ed Anal,



EX{H“PHE:

_-—— .....

- - - -

a=s-.n£
_ _at at
dv=e® —~ y=e®
a.
! ]
= 4 Stk e -

1{5'.11{%
= Ve "e Swntdt
— Je Snpu: ——) (Sné)(

§2 et st di

a£> - " “kCost:‘
¢ U= Cos#t
j a ccsﬁ Jé vV = /:Seat

= (/a sia bkt - (/ [(Cosf.)(/ae‘*) j(ée‘tx s.ot )t

- e e e e -

= yas:uie‘”e- /a" (e®cost) - / §e°£5n£of»€

A - e e

.o .
K+ Y = 4 etsnt - Hre®cost = (v )R
e,
X = 0’2, 7es) ('/a e‘”e sod _ ‘/ cas{—)
= g (e et (st - ‘/&COSf\

z aten
%f - tim b
T b o ©

i ¢-$>
br0 ('S)‘*\

15

-2 a‘(S:nﬂf ‘/o. Cos:éB
“s:oidé ’ o = -§

3 (st - Tecost) ]}
bl-’: 2 [e""(s-.nb +C/s)c°sb - e°(°*'/s)X

S’l »A

,‘3 1fet = =

1£Snv~{§

g’+m‘

o) 3{ cos ety - siu*
&) L son w2 -
ay 3§ coshey

s -v-*

S

e

51_ we

oo
= (e %l - 5. > S0
Where [\ nbe-osfscos‘o PR
S fsety = oo
Theocemn 4.1
0 J - mg Swzw - z(et-e”
b 3 i4% LA , Me 1, 2,3, Coszh = > (o7, %)

i{dﬁ((‘)' - ﬁgb@g
SR BT Py - R EEIIN|



| Exampte 1{2+ 4%« ‘e;t - 55'.:11:%
= $42% « L83401 4 ${ettt « Yesety
= 1L0% « 33447 L $fet - 5 K (st

i . a4 —
= a4 . /54 3 S—::T + ;L_‘i - 5- PP (LS Fovmvla-5>

Examp\é : Evaloate S_{S’Uﬂg for
SN - ‘g o £ Lei

{ ) £—>( O )"

t

Sotudion - 1 {§€£\ .g = _S;:De'st . 5(*\/)4
= 1 . . oL b
*hea §2 e 5ty gk = W et o db + 5 etk

(K0 ; 13 . A - -
= e et s T Sle*t-eS)
vre (E@m - e 7 % (o-€7)

s

se’



O,

4.1 Laploce TransForm Nov.1@117
(-4 -s¢ .
i{ﬁ(é)g = _So e j({)cuz Rppried Qnolysss
Sofficiend Condidions For exxtance
of S{Fnk

Derinition s P funedion SW =5 Sad 4o be OF
C Xponeniat otdec C Eothece  exast
Coonstonts €, M, T  Such +hat

ISey 16 Met g i £ 2T

Ex () Sty =4 s of exponential 1
(€t ¢ et For av £z g
Cl) §(£'\ = Sf\i S o6 exponentiat otdels
sl £ et g qu {t 2@

The.  L.1.2 (F () 5 pecewize Continvous
on E@,*@] end OF expopential Otdecr C, “hen

3 {%es% exisis for S P C .

4.2 lf\\le\‘5¢ Trans Eor™
S0 —% Ldseny = Fesd
'\__,/‘

. b

. S der:vo‘t:uesﬁ.; 54
u_’/

3 Deenition ie S_{g(f)} = F(S\) “+hen

LR R 2200 S T

| 5(() B 4the  “nvecse L&p\ace Trorsfotwm OF F(s)



Example 3 {%% = 53."{‘/5% - 3
8% - 1T St 4

}]

- /6"“ = ‘—1—;75—‘{‘ = 7;0 1
&-‘{slizg = I ?‘W‘Tg«'ﬁ
< ‘/'J‘S'n(.?lf\)
Ex. if%«ig = i-' s*-« 5““g

I

S i—‘g stva > ~ S {?‘qu

Gecogat - simat

-t gt - 2g +Q
E 1 <<>-;nCs«a><s+7>g

xt - Jdx +Q
(x-2)(x+3)(%+?)
X*-2Ax + @ = A + B + C
(-2} xx3)(x+7)" (x-2) (x+3) (x+7)
| St-2x +qQ = Mre2)(xead) 4+ Bx-2)ee?) 4 c(x-2)(x¢3)

() S=2: U-Uiq =p@3a+?) + @ +O
Q = f-5%5-9, RA=VYg

CBS=s s (03)'2(-3)4a 5 @ . B(-3-2)(-347)+ ©

au =8(-s>¢ , b = -6 , B= "%
(3) S=-7: (-2)2-2(2)+4 = O + O C(-7-2)(-7+3)
A+t +Q = C (-q)lu)
72z %%Cc , C=2
s -érs 2
b {s s+3 *t se2

SIRZR S { -4 178 sm>§ I e

1
> 75 e «‘/53" » e’



= A <
(s-2) (s+48)

B I {mmes - avest
{ B

(s-2¥(s+5%)
\ = (8+8)A + (5s-2)B
() § =2 : b= (2+9)Y8 +@© |, p:=s 7

(ad $=-6: U= @ + (-52)B ; B= -7/w
947, %2y« 3T %l

SRt NN IR

= ‘/.,7 ez:é _ ‘/‘78'5’6

4.1.2 Trans Focm  OFC Derivatives

LS Y = S0 5t Sy i Sudo
= 0 50 et S b - 0V - Jvde
“-L ) v v Sy
- o (et i) - S esyestdt |,
Yo et et + SSte ™ s

Z boe
= - Sty + S5 emst Seas i
< -5@)+ 58§
: - : 3
Where Vi e SB}(M = b‘.:,ﬂ;o e

45U 5 = -5 + S 5.{;'(})%



