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Abstract : Some important terms in Laplace transform, electric circuit are studied.

Examples related to electric circuit is also discuss in this paper.
1. Intoduction

Laplace transform has an important role in differential equations corresponding
initial and boundary value problems. The solution of differential equations involving
functions of an impulsive type can be solved by the use of Laplace transform in a
very effective method in a very efficient manner. Generally we can use following

method to solve given differential equations.

(a) Firstly, the given differential equation is converted into an simple algebraic

equation.
(b) Secondly simple algebraic equation can be solved by algebraic manipulations.

(c) The solution of simple algebraic equation is convert back to obtain the solution

of the corresponding given differential equation.

In such way that, the Laplace transform method reduces the problem of solving
differential equation to an algebraic problem. Important role of this method over the
classimal method is that it solves IVP directly without finding its general solution

and the values of the arbitrary constants.

2. Some important terms in Laplace Transform :

< |d , —
Q) L_d—ﬂ=L[y]=sy—y<0)
o

dx’

(i) L

}L[y“] = 5"y —sp(0) - y'(0)

www.ijtre.com copyright 2020. All rights reserved 90


http://www.ijtre.com
mailto:lambgovardhan@gmail.com

Internation Journal For Technical Research In Engineering
Volume 7, Issue 5, January-2020 ISSN (Online) : 2347-4718

3

(i) L{fle } L[y ] =P -5 0(0) — 57 (0) - ¥ (0)

2.1 Electric circuits @ K/
Consider a simple electrical circuit consist of

Battery (emf) E, resistance K and Inductance L and

Capacitance C are connected in series having switch rR ‘T
or key K. When switch or key K is closed so that L

the circuit is completed, a charge Q will be flow to T

capacitor plates. The time rate of i.e. current =

I =— is obtained then it can be measured in ampere. An important role of problem

dt

is to determine the charges on the capacitors and current as functions of time. Now
we define potential drop across a circuit element using electrical law.

1) Voltage drop across a resister = R, = Rcil_Q
t
. 2
i1) Voltage drop across an inductor = L% =L 62 2Q
t t

t
i11) Voltage drop across capacitor :Q :ljidt
C Cy
1v) Voltage drop across generator- voltage rise = -E

For L-C-R circuit by applying Kirchoff’s law we obtain equation of Q

Ld2Q+R@+g:E (2.1)

dr’ d C

This equation can be written in the form of current i is

Li‘2+Ri+ljidz:E (2.2)
dt c’
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Examples :

2.1.1 A constant electromotive force E is applied ¢ = Oto an electrical circuit consisting
of an inductance L, resistance R is connected in series then current (1) is given by

di
L——-Ri=E(t
5 R=EQ

If the switch is connected at #=0and disconnected at =a. Find the current i in
terms of .

Sol" : Current i flows in circuit, given conditions are i =0 at t =0

E, O<t<a

E@n={

, t>a

Given equation is

di
L——-Ri=E(¢ 1
dt © 1
Applying Laplace transform of (1), then

L [si - i(O)] —Ri= Te‘”E(t)dt
L|si-(0)]-Ri= Te‘”E(t)dt

(Ls— R)i = Te‘”E(t)dt

= Te‘”Edt + Te_S’Edt
0 a
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; _ E _ Ee ™
s(Ls—R) s(Ls—R)

taking inversion on both the side, then

i E g Ee™
s(Ls—R) | s(Ls—R) |

s B t—-a
and L' |:s(f:;—R):| =%|:€L( : —1:|T/l(f —a)

(by second shifting theorem)

On substituting the values of the inverse transforms in (2), we get

E|l ¥ E| %o
i=Zlel —1|=2 eL(l —1|u(t—a)
R R

:E{elz’_q for 0<t<gq [u(t—a)=0]

R El—a
izﬁ{eL —1}—5{&( )—1} for t>a, then[u(t—a)zl]
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R Ra
= Eezl {1 - eL}
R
dy

2.1.2 Solve %+y:sint, E+x=cost given x(0)=2 and y(0)=0

Sol" : Given @+ y =sint
dt

X +y=sint (2.1)
ﬂ+x =Cost

dt

y' 4+ x =cost (2.2)

Taking the Laplace transform of (1) and (2) then

— — 1
sx—x(0) |+ y=
[ ()] 4 st +1
X247y 73
4 st +1 2:3)
From (2.2)
- - S
sy—y(0) |[+x=cost =
[y y()] TR
sy—0+x=sy+x=cost (2.4)
From (2.3) and (2.4) then
S;+;=2+Sil’lt
s;+;=cosz;l y
X y
2.23 Solve ——y=0 and —+x=0
oV dr
under the condition x(0)=1,y(0)=0
Sol" : We have
dx
——y=0,iex'-y=0 2.1
a g @D
%+x=0, ie.y'+x=0 (2.2)

x(0)=1. y(0)=0
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By applying Laplace transform of (1), (2) then
[s; — x(O)] —; =0

sx—1-y=0
sx—1= ;
and [ sy = »(0) |+ x=0
sy—0+x=0
x=sy
Substituting (4) in (3) then
s(sy-D=y
Sz; —1= ;
Sz; -y=1
y(s*=1)=1
- 1
GRS
substituting these value in (4) we get
- = S
X=sy= )

Applying iversion for equation (5) and (6) then

1
=L 5 and y=1L"
* (sz—lj Y (sz—lj

x=cosht and y=sinht
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