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1.5 Division by t
If L(f(t)) = ¢(s), then L(LL) = [* pds
1. Find the Laplace transtorms of following
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("r 5I1'.||-

! {r] et sint .smr

Ans.
(a)

i [ L1 — et

[ )

= [logs— |nu{'m— )]

- el ),

= logl —lng lnfr'
5

15}
sint L
L ; )= / [(sint)ds
ot 8 - l
/; T1 o, |Lu11 | &
= tan"'(oo) tan~'(s) = E tan 's=cot ' s
(c)
sint =
L . )} = / Lisini ds

= cot s) from above problem

L{;} = eot s+ 1)
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1.6 Transforms of Derivatives
If f(t) is contirmons and L{f(t)) = &(s), then L{f'(t]) = sa(s] — f(0] provided
Tim e f(#) = 0

E—re

Note:
L(f") = S'L(f)—sf(0) - '(0)
L(f") = s'L(f)—&f(0)— sf(0) — "(0)
Imgeneral, L(f™) = s"L(f)— " 1f0) — s 2£0) — ... — f™ V(0)

1.7 Transtorms of Integrals

If L(f(#)) = &(=). then L[If[: flu)du) = &3]

=3

1.8 Some Special Functions

Unit Step Function

. . . - hen ¢ <
The woit step function w(t — a) is defined as 'u.-.':f.—r.'.‘,l = whent = a i = 0 The
' / k 1 whent>a -
unit step function is also called the Heaviside Tunetion.
o e as
Liuwit —a)) =
Note:
folt) 0<t<t
Jlrl{fjl iy <1 < ig
folt) fa <1 <1y
Any piece wise continuons function f(t) = 1§ ’ defined om

ﬁjn—n&] fin—y <t <1y
Jalt) t, <t < oo

() < t < 20 can be given by the single expression
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241 if0=t=2

1. Express the following function in terms of unit step function f(#) = [ if2<t<d
s ift=3
Amns.
)y = 2+ t9[ult — 0) —ult — 2)] + 6[ult — 2) — u(t — 3)] + s " ult —3)
L — o
. : 9. 32 — 124 _
(2 + t%u(t) + (4 — )ult — 2) + (}r—_) -ult — 3)
ol ]
Dirac delta function(Unit impulse function)
i t£0

The unit impulse function denoted by §(t) 1s defined by 8{i—a) = { ot defined = 0

L{d(t —a)) =™

1.9 Second shifting theorem
If f(t) has the Laplace transform ¢(s) then L(f(t — a)u(t — a)) = e "H(s)
1. Find L{sin(t)u(t — 7))
sin(t)u(t —7) = sin(t —7+ Tu(t — 7) = —sin(t — mu(t — )

Lisin(t)u(t — 7)) = —L(sin(t — 7)ult — 7))

€
2

5 +1

= —e ™ L(sint) = —

2. Find the Laplace Transform of (f — 1)%u(t — 1)
Ans.

L{(t— 1) u(t —1)) = L)
2

B
3
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3. Express th following function m terms of umt step function and hence find 1its

Lapla 1sfc t ¢ retsd
aplace transform f(t) = At t > 2

Ans.

() = Plult—1)—ult —2)] + 4[ult - 2)]
= t2ult — 1) — u(t — 2) + 4tu(t — 2)
= (t—141%(t—1) - (t—2+2)%(t —2) +4(t — 2+ Qult - 2)
= (=1 ?u(t=1)+20t=Dult =1)+u(t =1)—(t = 2)*u(t - 2)

41— 2ult —2) — Au(t —2) + A2 — 2)u(t — 2) + Su(t - 2)
= (=12t -1)+20t—Dult -1)+u(t—1)
—(t = 2)%u(t — 2) + du(t - 2)
L(f(t) = e*L(t®)+ 27 °L(t) + ¢ *L(1) — e 2 L(#?) + 4¢ > L(1)

2 1 ] ) 2 P |
— e "= 42 =4 ——e"" = +4d¢ e
st s? s D s?

P 2 A z e ds ” .

= ?(\ +_s+_)+ 3 ;-\—‘,)
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1.10 Exercise

Find IJ(.H;AI

o

1. Find L(e ‘%)

2. Find L(e* cos3t) 8. Find L{tu(t —2)
3. Find L(sinh at cosbt) 9. Find L{e™u(t — 1)
A Pind L(ex 5n? 38 10. Exprftss th follow.ing function inbtcrllns
of unit step function and hence find its
5. Fid L{f cos2i) Laplace transform
N e D=t=1
6. Find L(e *t cos2t) f{t) B b
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