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Abstract: In science and engineering, network circuit’s analysis is a principal course. In this paper, we discuss the
application of Mohand Transform for obtaining the Response of electric network circuits with an exponential excitation
Source which is generally determined by the application of calculus method or different integral Transforms or
convolution method or Matrix method. The response of electric network circuits with an exponential excitation source
provides an expression for the current or voltage. This paper presents demonstrated the use of the Mohand Transform
for determining the response of electric network circuits with an exponential excitation source.
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1. INTRODUCTION

The electric network circuits are generally analyzed by adopting calculus method or different integral Transforms [1-6]
or convolution method [7, 8] or Matrix method [9, 10] and their response depends on the property of elements- inductor
L, capacitor C, and resistor R. Such series and parallel network circuits are widely used as a tuning or resonant circuit
and are also widely used in oscillatory circuits [7-11]. Mohand Transform has been applied in solving boundary value
problems in most of the science and engineering disciplines [12]. This paper presents the application of Mohand
Transform for the analysis of network circuits connected to an exponential excitation source and reveals that Mohand
Transform is an effective tool for analysis of such network circuits.

1. BASIC DEFINITION

2.1 Mohand Transform
If the function A(y), y > 0 is having an exponential order and is a piecewise continuous function on any interval, then

the Mohand transform [6, 12] of A(y) is given by M{f(y)} = A(q) = q° fow e~ Y Aa(y)dy.
The Mohand Transform [6, 12] of some of the functions are given by

° M{y"} = Yl!Z/qn'1 ,wheren = 0,1,2,..
. ME =L

o M{sinay} = q;:iaz,

o M{cosay} = quTZZ’

2.2 Mohand Transform of Derivatives

The Mohand Transform [6, 12] of some of the Derivatives of h(y) are given by
M{r' ()} = aM{h()} — q*h(0)

or M{f'(»)} = qfi(p) — q*A(0)

M{A" (y)} = q*h(p) — q¢30(0) — g%/’ (0), and so on.

. MATERIAL AND METHOD
Analysis a series R-L-C network connected to a source of exponential potential

The differential equation for a series R-L-C network connected to an exponential excitation potential source as shown
in figure (1) is given by
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LR + Li() + 2 = yeut (D)
Differentiating (1) w.r.t. t and simplifying we get,
() + () += I(t) = Reut @)
L LC - L ceee

Here, I(t)is the instantaneous current through the series R — L — C network circuit.

X ¥ i

Figure 1:Senes R.L-C network connected to an
excitation source of exponential potential

The initial conditions are:

Q) Att=0,1(0)=0.....(3)

(i) Since att =0, | (0) =0, therefore, equation (1) givesi(0) = E ...... 4)
Taking Mohand transformation of equation (2), we get

2, 37(0) — 2i ReoT(a)- a2 2 i(q) = Zvuat
q°1(a)- q 1(0). q*1(0) + T {al(@)-q*1(0)} + (@) = .= - ()
Applying conditions: 1(0) =0 and I(0) = % and simplifying (5), we get
=t -6
@ L (q+w)(q?+ %Mﬁ) (©)
where 26 =2 and w = |~
L LC
(@)= <
ori= L(g+u)(q*+ 26q+ w?)
(@) =+ < )
or = - .
V= L+ + B+ 6

where w' =Vé2—w?,6+w' = fandd—w' = f, B —f,=2w'.
_ _v -uq? -p1q? —B24?
or @) = L (G socarsy T Chrwaepociet T hroepioarsn @
Applying inverse Mohand transform, we get

_ye—ut —B,e—Bit —B, e~ B2t
1) =¥ ue Bie Bae
® L {(—u+ﬁ1)(—u+l32) + (=B1+w)(=P1+B2) (—/32"'“)(—/32"'/31)}
_v ([s- w’]e‘ate“’,t _ ue~ut _ [s+ w’]e_&e_“’, t
or I(t) = L { 20'[6- w'-u] [6+ o' -u][6— w'—u] 20'[6+w’ -u] -0

This equation (9) is an expression for the current through a series R-L-C network circuit connected to an exponential
excitation source at any instant.

When t increases indefinitely, e =%t tends to zero, so

1O = v —ue

TL[6+ o —ul[6— o —u]

v ue~ut

L [u?—w? -2 w]

orI(t) =

Analysis of a parallel R-L-C network connected to an exponential excitation current source
The differential equation for a parallel R — L — C network circuit connected to an exponential excitation current
source as shown in figure (2) is given by

S 42 V(O +CV() = Le™™ ... (10)

Copyright to IARISET DOI 10.17148/IARJSET.2020.7204 15



E A:m? ISSN (Online) 2393-8021
IARJ SET ISSN (Print) 2394-1588
\
. International Advanced Research Journal in Science, Engineering and Technology

Vol. 7, Issue 2, February 2020

'/l";. lo
(__‘1
27N R " L wte 1N
la@™™ ' fé’ E
L >

Figure 2: Parallel R-L-C network connected to
an exponential excitation current source

Differentiate (10) w.r.t. t and simplifying, we get,
V() + éV(t) + éV(t): %e‘“t (1)
The initial conditions are:

Q) Att=0,V(0)=0.

(i) Since att =0, V(0) = 0, therefore, (11) givesV(0) = o

o
-
Taking Mohand transformation of (11), we get

a*V(@) - ¢V (0) - g*V(0) + = {aV(@-g*V (O} + V(@) = 2oL (12)

Applying conditions: V(0) = 0 and V(0) = IE"and simplifying (12), we get
1

_ _ I_o q _ i _[x
AC C [ (q+u)(q?+ 2aq+a)2)]' where 2a = RC and & LC

3

_ I
or (@) = > 1

C (q+uw(q?+ 2aq+w2)]

q3

_ [
orV(q) = —
Y= [(q +u)(q +a)(q + az)]
wherea+w' = ay anda—w' = a, ' =vVa? —w? , a;—a, = 2w'.

T _Io —ug? -a1q* -azq?
or V(@) = ¢ (e Carancuray T Carro@ranCarra) T Cartazran@ran)
Applying inverse Mohand transform, we get

—Bre Pt —Be~ B2t

I _ye-ut
o=z (—utB)(~u+B5) + (=B1+w)(~B1+B2) (—Bz+u)(—ﬁz+ﬁ1)} ,
_ I [s-w']e7Ste®t ue~u¢ _ [+ w'|edtew t
orV (t) T { 20'[6— w'—u] [6+ 0'-u][+6- w'—u] 20'[64+w’ -u] } (13)

This equation (13) is an expression for the potential across a parallel R-L-C network connected to an exponential
excitation current source at any instant.
When t increases indefinitely, et tends to zero, so
o I, —ue~ut
T C[6+ 0 —ul[6- o —ul

—ut

I, ue
orV(t) = < 0l 2]

V. RESULT AND CONCLUSION

In this paper, we have successfully obtained the response of network circuits connected to exponential excitation
source. This paper exemplified the application of Mohand Transform for obtaining the response of network circuits
connected to exponential excitation source. This paper brought up the Mohand Transform as a simple and effective
technique for analyzing the network circuits connected to exponential excitation source.
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