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UNIT V

Laplace Transform
Let f(t) be a function of t defined for t>0. Then the Laplace transform of function f (t) ,
denoted by L[f(t)] (or) F(s) is defined by L[f(t)] = f0°° e Stf(t)dt = F(S)

Important formula in Laplace Transforms and Inverse Laplace Transforms
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Problems in Laplace Transforms

1. Find L[5t + 6t —7 +2e™ +10sin 2t + 7 cosh 3t]
Solution: L[5t% + 6t —7 + 2e™ +10sin 2t + 7 cosh 3t]

=5L[t*]+6L[t] - 7L[1] + 2L[e ™ ]+10L[sin 2t] + 7L[cosh 3t]
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3. Find L[sin3t]
Solution: L[sin®3t] = % L(1- cos6t)

= %[L(l) — L(cos6t)]
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4. Find L[cos®2t]
Solution: L[cos® 2t] = % L (3cos 2t + cos6t)
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5. Find L[sintcost]

Solution: L[sintcost] = L[5|r122t]
1. . 1 2 1
=—L][sin2t]== =
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6. Find L[e™"sin3t]
Solution: L[e™'sin3t] = L[sin3t] ..,
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Try for: L[sin® 2t], L[sin? 4t], L[cos 4tsin 2t], L[sin 4tsin 2t], L[cos® 4t] , L[e' cosh5t]

7. Find L[tsin2t]

Solution: By the property LJ[tf (t)] :—di F(s)
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8. Find L[S”lst]

Solution: By the Property L[@] = J. F(s)ds

L[S";st] = [ Lsin3t]ds
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9. Find L[te™"sint]

Solution: L[te™'sint] = _di L[e " sint]
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10. Find L[

Solution: L[
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Laplace Transforms of a periodic function f(t) with period P given by
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11. Find the Laplace transform of the triangular wave function given below:
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Solution:The triangular wave function can be represented as
f(t) =t O<t<b




=2b-t  b<t<2b
The function f(t) has a period 2b

LLfO)=1— 1_2p5 jp e f (t)dt
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Problems based on Inverse Laplace Transforms

12. Find L*[%
$°+2s+5

Solution: L‘l[Z;]: Lt ;2
S°+2s+5 (s+1)°+4
1 e 'sin2t
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13. Use Laplace Transform to solve the differential equation

d’y dy .
—2 + =2 _3y=sint,y(0)=0,y'(0)=0
T y(0) =0,y'(0)

Solution:
y'+y'=3y =sint

Taking the Laplace Transform on both sides, we get




L[y"]+ LIy']-3L[y] = L(sint)
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Try for:

: d’y  dy . .
1 .Solve, using LT dt—2—4a+3y:e Given,y(0)=1,y'(0)=0

2.Solve the differential equation (D* + 4D +8)y =1, Given, y(0) =0,y'(0) =1

3.Solve Lil ZS;S
s° —4s+13)

4.Solve L* S -
(s+5)
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