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23MAT102-Complex Analysis and Laplace Transforms Nl

Unit 5
Laplace Transform

1. Verify Initial Value theorem for f(t)=etsint .

Solution:
Initial Value theorem: lim f(t)= lim sF(s)
t—>0 S0
Now,
lim £(t) = lim [e_tsint]=eosin0=1*0=0
t—>0 t—0
lim sF(s) = lim s.L[e_tsint]= lim s[ ! }
S—>00 S—»00 50 [ s +1ds i1
. 1 . 1
=lims 3 = lim s[ 3 }
soo | (s+1)°+1 s | §°+25+2
= lim %: lim %=£=O
S_)°°sz{l++} S_ms[1++} *
S 52 S 32
.. LHS =RHS.

Hence verified.
2. State Initial value theorem on Laplace Transforms.

If the Laplace transforms of f(t) and f ‘(t) exist and L[f(t)] = F(s)
then  lim[f(t)]= lim [sF(s)]
t—0 S—»00

w

State convolution theorem on Laplace Transforms.

If f(t) and g(t) are two functions defined for t>o0, then
LI(F *9)(1)] = LIfF(1)]-LLg(1)]
ie., L[(f*g)(t)]=F(s).G(s) Where L[f(t)]=F(s) and L[g(t)]=G(s)
4. State the first Shifting theorem on Laplace transforms

If LIf(t)=F(@s) then
(L[ (1)] = F(s-a)
(i)L[e "% ()] = F(s +a)

5. Define unit impulse function
The unit impulse function is defined by
8(t—a)={

o, t=a
Otza
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suchthat [ s(t—ayt=1.lt exists only at t = a at which it is infinitely great and is

denoted by &(t-a).
6. State the Laplace transforms of periodic function with period transforms.

The Laplace transforms of a periodic function f(t) with period ‘p’ given by,

1

)= —

N
J’ e~ (t)dt
0

7. Find L_l[ ! }

s(s—a)

| =}L‘1[F(s)ht =i|_‘1 bt
s(s—a) 0 0 s(s—a)

- i'eatdt = {eﬂt ~Lpeat g
0 a 0 a
8. State the condition for existence of laplace Transform
() f(t) should be continuous or piecewise continuous in the given closed
interval [a,b] where a>0.
(i) f(t) should be of exponential order.
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