UNIT V
APPLICATIONS OF LAPLACE TRANSFORM




APPLICATIONSOFLAPLACE TRANSFORM:
1) Solve the following using laplace transform
((:Jll)t/ + 2y + } y(t)dt =Ogiven that y(0) =O.
(o]
Solution:

v (t)+2y(t)+[y(t)dt =0
(o]
Taking Laplace Transform

L[yl(t)+2y(t)+iy(t)dt]:O .............................. (1)

We KnowThat,L[iy(t)dtsz[ys(t)] .................... (2)
Using (2)in(1),

L[y ()] +2L[y()]+ =T _g
sLIy(D)]-y(0)+2L[y(0)]+ YO0

sL[y(t)]—1+2L[y(t)]+L[);(t)]=O .......... (Given,y(0)=1)
s?’L[y(t)]—s+2sL[y(t)]+L[y(t)]=0
LIy ()] = 2

s? +2s+1

:>y(t)=L‘1|: S }

s? +2s+1
=|_1[S +1—1]

(s +1)°
-l o erer)
- (s +1)2 (s +1)2

e[ 2] e[ 2]

=e "(1)—e 't
Sy =et[1-t]




2) Using LaplaceTransform, Solve x+} xdt=1-¢™
0
Solution:

L x+}xdt =1—e“}
0

L[x(t)]+ L[ixdx_ =L|1-e"]

L:x]+'£X:=L[1:—L[e‘]
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d’y ,dy dy
3)Solve 4—2 -5y=5y(t)=0,—2 =2whent =0;
) dt? i dt y y(t) dt

y(0)=0;y"(0)=2;y(t)=0,y'(t)
Solution:

y"(t)+4y*(t)-5y(t) =5
L[y (t)]+4L] y*(t) |-5L[y(t)]=5L[1]
S'LLy®]-sy(0)-y"(0)+4[sLy(t)]-y(0)]-5L y(t)] =5L[1]

0

L[] -5(0)-2+ 4[sL[y(1)]-y(O)]-5L[y(1)] -5[ }

L[y(t)][sz+4s—5}—2:§

y(t)= L{S[Sf:j:_ 5]} .................................................... 1)
5+2s 5+2s =A+ B N c (2)

s[sz+4s—5]:s(s+5)(s—1) s s+5 s-1



5+25=A(s+5)(s—1)+Bs(s—1)+CS(S+5)..cccccurruuuc ©)
1 7

WegetA=-1B=-—-C=-—
6 6

Substitutingin(2),
5+2s -1 1 7

s(s+5)(s—1) s 6(s+5) 6(s—1)

toeaRleleiae e

substituting (4)in(2)

T 1 s
syt)y=—e ——-e7 -1
y) =& -

TASK:

0

1) Solve 33tl+ 4y +5]ydt=e", y(0)
0

2)Solve ‘;i’+2y+}ydt:2cost,y(o)=1
0
3)Solve y* (t) —3y*(t) + 2y(t) =e*
4)Solve y* (t) + 2y (t) — 3y(t) =sint, y(0) =0, y*(0) =0
whent=0,y(t)=0,y'(t)=0




