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Inverse Laplace Transformation — Division by powers of p

Students will be able to recognize the following properties of the Inverse Laplace

Transformation.

» Understand Inverse Laplace transforms of standard functions. /

» (et an idea about division by powers of p.
» Get the knowledge of application of Laplace transformations.
» Students will be able to know the use of Inverse Laplace transform in syste

modeling, digital signal processing, etc.,



Definition of Inverse Laplace Transformation

then F(t) is called the inverse Laplace

writtenas F(t) =Lt {f(p) }.




Inverse Laplace Transform of Division by Powers of p

Theorem: IfL~Y{f(p)] = F(¢t) then L" {fg’)} S F(e)dt

Proof:

fip) =pL(GQ®))

LeL(G(®) =LP

el (B2) = 6(0) = [; F(odt.




Theorem: IfL™Y{f(p)] = F(t) then L1 {%} = f; fg’ F(x)dx dy

Proof:

Now L(G"(t)) = p?L{G(t)} — pG(C
= f(p) = p?L{G(t)}

> LG}y =17

= 1 {EP =6 = [ f) FGodx dy




1
p(p+2)

Ex 1. Find the inverse Laplace transform of

Sol:




Ex 2: Find the inverse Laplace transform of {p(p2+a2)}

Sol:

nsform of - v a2

We have L1 {p(p21+a2)} = % (1 — cos at)

a a

oLt {m} = fo — (1 —cosat)dt = iz (t — Zsin at)

o {m} = fot alz (t — %sm at) dt = % (? + % (cos at 1)) :




Ex 4: Find the inverse Laplace transform of 3 PiD)

Sol:

Ex 5: FindL‘l{ : }

(pz+az)Z

Let f(p) = (p2fa2)2 .we know

Now -1 {dip (pZiaZ)} = (—1)t%sin at

) -t .
= L1 {( - pz)} = Zsinat
pc+a a

N t .
= 1{(2 =]t = —sinat
p“+a )



1 (—u CoS au) (sm au)]t
~ 2a u 0

[sm au — au cos au}

—3 (sin at — at cos at)

= — (sinat — at cos at)
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Ex 6: Find L‘l{ P 2}

(p*+a?)

Sol:

We have —
dp \ p%+a

ThenL-lli{ . }]=(—1)tL-1{ ; }

dp { p?+aZ p?+a?

n —2p ]__ 1 _.
=L [(p2+a2)2 t—sinat

— sm at

L™ [(p2+a2)2] ~

. L1 {L} -4 (i sin at) = — (at cos at + sin at)
- (p2+a2)2)  dt \2a " 2a




Practice Questions:

Find the inverse Laplace transform of

1 1 1 1
" p(p+2)3 " p%(p?-a?) " p?(p+3) " p?(p+1)?

» Integral transforms by lan Sneddon, Mc Graw hill publications.

» Introduction to Applied Mathematics by Gilbert Strang, Cambridge Press /

» Laplace and Fouries transforms by Dr.J.K. Goyal and K.P. Guptha, Pragathi /
Prakashan, Meerult.

» The Laplace Transform: Theory and Applications byJoel L.Schiff

» The Laplace Transform by David Vernon Widder
» Student’s Guide to Laplace Transforms (Student's Guides) by Daniel Fleisch.






