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1. ctE2tA BHEH(Laplace transform) b &
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(Linearity of Laplace transform)

Llaf @) + bg(O)} =a £(/) + b L (g)
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ctSctA B8 (Laplace transform) it &8 & (Inverse
transform) -

E{e" - f)} = F(s-a)
L HF(s—a)} =" f(2)

proof ), Efe - f(0)} = [ ee" - f(0)dt
= || O°° e L f()dt= F(s - a)

Fs—a)=[ e f(dt=]"e™"{e" - f(t)}dt
= L{e" - f(1)}




1.

ctZetA & (Laplace transform) it S & (Inverse A
transform) B o).
@ Ol @ G 2

f(t)=cos®wt, £(f)  f(0)=sin2¢-cos2t, P(f)
sol sol
f(t) =cos” wt = l(1+cos2wt) S (@) sinz Ay

=l-2-sin2t-cos2t
(cos”w)=L [ (1+cos2wt)] 2

1 1 = —-sin4¢
= L M+=F (cos2wr) 2
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11 1 S f(sm2t-cos2t):—£(sm4t)
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ct=SctA #HE(Laplace transform) b &8 & (Inverse

transform)
W oA 3
e f() = (, 0<r<l1
1]{ <t+2, 1<t<2
: >/ 0, 1> 2 >
" _R | -

SOl ¢ ()= [, e i

~ jole‘“ tdi+ jlze‘“ (—t+2)di + LV%dt
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:—;e‘“M:}+-Ile_“dt—[—;e_”-H12+;fe_“dt]+2fe_“dt
= _le S—Lze 31 1)+ (2e‘2s—e )—Le Stlz—ze “f

S

_i/ _/—s+_+/2s S——e_zs % /S /

1 1 1
=s-—ze¢ =51-¢7)
S S S

d



1L

1. et=ctA e (Laplace transform) 1t &8 & (Inverse
transform) BE
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F(s)= 1-7s
@—@@—D@+D

W s — 3 s—=1 s+2

A" +5-2)+B(s" —s—6)+C(s* —4s+3)
B (s=3)(s—D)(s+2)
_(A+B+C)s* +(4-B-4C)s—24—-6B+3C
- (s=3)s-1)(5+2)

SO

A+B+C=0
A=B-4C=-T7 A=-2,B=1,C=1
~24-6B+3C=1

Fi(s)= 2¢1¢1
s3s1s+2

L= f)=—2-¢" + +¢™




1. 2tZetA B8 (Laplace transform)1t &8 &H(Inverse
transform) B
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sol 1 1

S+ i :

— f_1{ 12 L }

1
1 1
= ¢ {(s+1)§+1}_5 P {(S+1)2+1}
2 2

1 1
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£(/)=s2() - /O

e(i‘lr)t . + s f(f)

fO) = M|  =-f0)+s L)

f(t) = Me" —

E(/"M)=s L )- f'(0)
=s[s £(f)— f(0)]- f'(0)
= s> £(f)-s f(0)-f'(0)

i; (fn) :Sn £(f) . Sn—l,f(o) . Sn_z'f'(()) L _f (nj)(Q)/,




CEst=0l et=EetA BHE(Transforms of derlvatlve

sol

£ (tsinh at) =

(Sz_az 2/

o

f(t) = t-sinh at , £(0)=0
f' =sinhat + at-coshat , f'(0)=0

f" =acoshat + acosh at + a’t -sinh at

= 2acosh at + a’t-sinh at

£ =5 () - spd) - p10)

= 2a f(cosh at) + a-¥ (¢ -sinh at)

= 2a- 2Sa2+ a> ¢ (f)
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2as
ff (f) = (Sz_az)z /'
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woln 7 y'+y=2cost, y(0)=3,»'(0)=4

f(W£W—S L) - sy(0) - y«»+£00
="+ £(y)—3s -
= £ (2cost)
s
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*+DE () = 22S
s+l
2s 3s 4
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3. M2ef+2 ct3ctA HE(Laplace transform of t
integral of a function) o

LA, /@dr) = —F @) | (5>0,5>7)

£t F) - | 'f@)de ; %

proof ) g = [ f(@)dz. |f(1)] < Me”
= [ Medr = M e Z1y. g0)=0
0 Y

g'() = 1@

0
L= L =52 (g) - 0
£(@)=—£(N="F6)




3. 328 =+2 ctEctA BE(Laplace transform of the
integral of a function) )
W Ol H 8 @ GiH 9

4 | 1 s—1 s—1
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Fe)=Go0 1O ®) = 7 G T P
sol sol
| F(S)— T O | ‘
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A B C s s s+
==+ +—
s s 52 (4=—1, B=2,C=-2)
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:—%—1+L s s s+l

s s s=2

fO=£ F)=-2-1+¢ L) =f@O=-t+2-2¢"
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Ctet2=(Unit step function)
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proof ), flu(t-a)y=[ e u@t-a)dt
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- 0 -
= /OdHI e -1dr
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0<t<a

0,
J@O) = ft-a)-ut-a) = {f(t—a),

tZa}

Eft-a)u(t-a)}=e™ F(s)

L™ F(s))= f(t—a)-u(t—a)
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@ OlAl 10

{f(t)} =4 (t —m)-cost

£{4-u(t—rm)-cost}

S
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L) =

— 4.

e

o
4s-e " .
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{f(D)}= 4™ ~2-e™)/s_
sol
e—zs e—Ss
£(H=4"—-8
\) S

LF)=4u(t-2)-8u(t->5)

L f() = 4w (t-2) - 8~u(t—5£
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(Differentiation of transformisz_':

e
e

4

F'(s) = (jowe_St -f(t)dt)

- _ jowe—“ £ f(8)dt
= — Ht- f()}

‘f{ﬁjf(t)}g = —F'(s)
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5. H

Z=9| 0|2 (Differentiation of transforms)

S
(Szjrﬂz)z , f(t)/

( . j': s = —2p
S2+182 (S2+182)2 (S2+182)2

= F'(s)
=—pf it -sin St §

s 1 (o
(52+52% 243 Lit-sin fit;

£ =

A S

ﬁ sinft = £ (5> + f°)




M2 (Integration of transforms)

ey

j:’F(E’)dE = _':’j: et f(t)dt-d5
= .'0°° f(t)[ | :’ e -d:ﬁ}dr

= [” f(t){— e: T dt
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X 2 (Integration of transforms)

@ OlF 13 In (1 + f—z) . f@)

sol _{

! !

W2 —S2 S2+ W2
1n(1+—2)} = 7 2[ 5 ]
S S+ w S

—s*  2s-87—(s7+ w’)2s
4
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S S + w

t-f(t)=;€‘1(%—2 3

S+ w

>) =2 — 2cos wt

f(t) = %(l—cos wt)




7. &4 (Convolution)

._,_,_:I_T.

LSO} =F() . £ {g®} =G(s), LD} =H(s),
F(5)-G(s) = H(s)

h) = (f+g)0) = [ (@) gt—Dydr

proof) F(s)-G(s) = '°°e—” - f(1)-G(s)dr e’ G(s) =P gt —1)-u(t — 1)}

f(T)J. ‘gt - r)dtdr :J:e_“‘g(f—f)'u(l‘—r)dt

If(T) gt —7)dr-dt :L e g(t —)dt

= [T ht)at

=£mm}
= H(s)

e 00
0
e 00
0

* 00
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2f & (Convolution) u
H = ! h(t
@ oM 1a KO =m0 (1)
SOl;
1 A B C 1 1 1
= - s A:__)B:__)C:_
) s’(s —a) s° i S * s—a a ? a’
1 1 1 1 1 1
:_;'S_z__z';+_2

=—(e” —at-1)
a




7. &4 (Convolution)

1

@om s 1) =m0 M)
sol | i) H() = F)-Gls) = < ——

Lun=t, £1G) =e"
h(1) =J.0t'z e dr

i
:_[ 7-e”.e ““dr
0

f

—e“ .z e “Tdt

1 1 1
:eal‘ __te f#i3 _—26 at_|_—2
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7. &4 (Convolution)

t .
W Ol 15 M=2Y X Al(Integral equation) Y(£) = ¢ + on(r)-sm(t —r)dr

Ly} = Lit + [ y(r)-sin(1-r)dr}

= () + P{| y()-sin(t-7)dz}

Y(S):SL2+ Y(s)- P {sin ¢}

1

1
:S—2+Y(S) >

s +1
(== ¥ (s) = = ¥(s) = L
s +1

2

st +1




8. Summary 8s =\

W ctSchA BHE) HPE

LUOY=Fs)=| e fdt. ()= £ @)

0

W Cetol ctSetA BE

LUN=5" (NH-s"-fO-s""f'(©0) - —f "0

SctA B e {j f(Z')a’Z'}—l F(s) , (s>0,s>7%)

2
2=, u(t-a)
o=, F'(s) = - Z{t - [(D)}
=z, [F(E)dT = {/gt)}

@EL w)=(f )= jf(f) glt—r)dr
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