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Definition: Laplace Transform

Laplace transform is the integral transform
of the given derivative function with real
variable t, to convert into a complex function
with variable s.

Fort= 0, let f(t) be given and assume the

function satisfies certain conditions to be
stated later on.

The Laplace transform of f(t), that is
denoted by L{f(t)} or F(s) is defined by
the Laplace transform formula:

F(s) = [,"f(t) et dt.




Definition: Inverse Laplace Transform

The inverse Laplace transform is the
transformation of a laplace transform in to a
function of time.

If L[(f(t)] = F(s) then f(t) is the inverse
laplace transform of F(s)

The inverse being written as

f(t) = L {F(s)}



1. Find the Laplace Transform of tsin2t.
Soln:
W.K.TLEF (D] = — 2 (F(s))
L[tsin2t] = — % (L(sin2t))

__a 2 ) _l 4s ]
© ds “s24227 |(s2+4)2

2. Find L(e 3¢ sint cost)
Soln:
—3t

L(e 3t sint cost) = L [e -
1, 1
[52+22 ]S—> s+3

L[sin2t] . , <3
1 1
2 [(s+3)2+4 |

SinZt] =

1
2

2

~3t o _ L L
L(e™>"sint cost) = [5——1.




3. Find the Laplace transform of tcosht.
Soln:

W.K.T, L[tf ()] = == [F(5)]
L|tcosht] = —% [L(cosht)]

_ _d s __ $°-a®-2s57

T ds [Sz_az] - [ (s2—a?2)2 ]
s?+a?

(sz_aZ)Z]'

4. Find the Laplace transform of e~tsin2t.

Soln:

L|tcosht] =]

Lle tsin 2t)s=s41 = l(sz+4)]s . :E

5. Find the Laplace transform of

(s+ 1)2 '
Soln:

L] = =5
[F(O] = L7 (55)

L™ ((s+51)2) - %lL_l((sjl)Z)] B cclltl o 1((5)2)]

;t[ ~tf] =e~t(1—t)




6. Find the Laplace transform of é
Soln:

te t = —% [F(s)]
= — 4 [L(e™)]

da 1
— =G

1
= ~(Grp?

7. Using Laplace Transform evaluate fooot e 2tsint dt
Soln:

W.K.T [ et f(t)dt = L[f(t)]
fooo e 2t tsint dt = L[t sint |4=,

— = % [L(tsint)]

=~ |7l
 dsls?+1l-,

- [l(SZiSl)Z]S:Z] =%




7.Find L™ 1(cot™1(s))
Soln:

Lf()] = = L7Uf(s)]
L 1(cot™1(s)) = _TlL‘l(% (cot™1(s))

1,_4[ -1 1 .
=— =L 1[ 2] ==sint
t 1+s t

8. 1
: -1
Find L [52+4s+4]
Soln:

L [52+41Ls+4] =L~ [(s+12)2] - e_ZtL_l[é] =e "t




—Zs
Find the inverse Laplace transform of

Soln:
W.K.T L™ 1[e % f(s)] = f(t —a)U(t —a)

_1l_ _ 3

L1 [5_3] = 3Dy (¢t — 2)

-3’

8. FindL~ [
Soln:;:

52 +6s+13]

L™ L‘2+615+13] =L l(s+31)2+4] =e LT s? +4)

-3t

=< sin 2t



9. Find the inverse laplace transform of

(5+1)(5+2)
Soln:
Let
1 A B
(S+1)(S+2)  S+1 i Gy 000000 (1)

1= A(S+1)+ B(S+2)

S+1] - L [s+2
= (e‘ e ?h)
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