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ABSTRACT

In science and engineering, the analysis of RLC network circuits is a principal
course and is generally done by applying calculus or Laplace Transform. In this
paper, we will analyze RLC network circuits with exponential excitation sources
by applying a new integral transform: Rohit Transform and obtained their
responses in the form of current or voltage. This paper presents the use of the
Rohit Transform and proves its applicability for analyzing the RLC network
circuits with exponential excitation sources and concludes that Rohit Transform
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like other transforms or approaches is also an effective and simple tool.
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I. INTRODUCTION

The RLC network circuits are generally analyzed by
applying calculus [1-2] or Laplace Transform [3] and
their response depends on inductance L, capacitance C,
and resistance R. Such network circuits are mostly used
as a tuning or resonant circuit or in oscillatory circuits
[4, 5]. In this paper, a new integral transform named
Rohit Transform is presented to analyze the RLC
network circuits with exponential excitation sources.
This Transform has been put forward by the author
Rohit Gupta in recent years and so this transform is not
widely known. The Rohit Transform has been applied in
science and engineering to solve most of the boundary
value problems [6]. This paper presents the use and
applicability of Rohit Transform for analyzing the
network circuits with exponential excitation sources and
concludes that Rohit Transform like other methods or
approaches is an effective and simple tool for analyzing
the RLC network circuits with exponential sources.

II. BASIC DEFINITION
2.1 Rohit Transform

The Rohit Transform (RT) [6] of g(y), denoted
by Rigly)}, is defined as

Rigly)} = +* [§ e gly)dy, provided that the integral is

convergent, where rmay be a real or complex

parameter. The Rohit Transform of some of the
derivatives of a function is

R {g'{}-‘]} =rRig(y)} - 1'"3__;}{0],
Rrlg" G} = RIg ()} - +*g(0) - +?5'(0) and so on.

IIl. MATERIAL AND METHOD

Analysis of a series RLC circuit with an exponential
potential source

The differential equation for a series RLC circuit with
exponential potential source [4, 7], shown in figure
(1), is given by

IR + i+ L = vest (1)

Differentiating (1) w.r.t. tand simplifying we get,

M+ e+ 10 =" .2

Here, I{t)is the instantaneous current in the circuit.

The initial conditions [7], [9], [10] are

1) I(t=0)=0...(3)
(ii) Since I (t = 0) = 0, therefore, equation (1)

givesilt = 0] = Lo (4)
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Figure 1:Senes R.L-C network connected to an
excitation source of exponential potential

Taking the Rohit transforan [6] of equation (21), we get
q°1(q)- ¢*1(0) - g*1(0) + - {qI(q)- ¢*1(0)} + - T(q) =

—rugq

L{g+x)
. (5)
Applying conditions:

I(0)= 0 andi(0)=: and

simplifying (5), we get

% T
Tig) =% g ap == - L
I(g) = L[FH‘)[’ L . (6), where 24 = Lmd @ =i
or
2
- q
Ilg) = -

L'Eﬁ?’fﬂ][t? + 28q+w)
or
T(q) = < )

L[q+u]|[q+£’ Ng+pg,)"
where w —wnﬁ“!—m! 5+ = By and § -t =
Bo, Br-Br=2aw
Therefore,
— _ug? -£,4°
I[q] L {[5_+ull[—u+,ﬁ'1:l[—u+,ﬂz:l (-8, +ullg+8, )-8, +8, :'

_'e253
(-8, +u) (£ +8 )g+E,)
| - (8)
Applying inverse Rohit Transform [6], we get

_Y¥ -ug g et e
1) = L {':—uh?l?':—uh?zf' * (—Fwll-g+8:)  (-Fp+wd(-go+8,0
or
_¥ [E—m']s";’s“.’ N us™" [Frala®

I{t:l L {2:.1'[5‘—:.1'—1:] [i‘+:.1'—1;][£|‘—:.1'—1;] 2o [Faas - u] } (9)

This equation (9) gives the response (current) of a series
R-L-C circuit with an exponential potential source at any
instant.

When t increases indefinitely, e~ tends to Zero, so
v —ueg Ut

It) =— ; ;
L[f+ w —ul[f- w —u]

ar
v ue

Htl=-————--

= L[ -a?-2w]

Analysis of a parallel RLC circuit with exponential
current source

The differential equation for a parallel RLC circuit with
an exponential current source [5, 8], shown in figure
1r(2)) is given by

= [ Vdt+ V() = Le™.... (10)

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

Differentiate (10) w.r.t. tand ii[mplifying, we get,
V) + V) + V=" . (11)

The initial conditions [8], [9],[10] are
(i) ¥(t=0)=0.

(i) SinceV(0) = 0, therefore, (11) gives V(0] = E‘

Taking Rohit Transform [6] of (11), we get
*7(q) - g*V(0) - ¢*V(0) + ——{gT(a)- ¢*V()} +

1= _ g’
E'lr (g) = Cloes)

Applying conditions: ¥(0)= 0 and V(0] = E=- and

simplifying (12), we4get

I g 1
7 y g = — = —
lg) = C[[q+u][q N 7ﬂq+wj],whwe_a RC and w o
or

I 4
Vig) = —| g

¢ lgrularallgay)
where a +w = gy and o - w = ag_c.-.:u'=

Vel —w? . a8 -a; = 2w

Therefore,
Vig) =
L S i +
C “lgtud—ute)(—utay) (—a;tudigte)(—ayteld
—azgq®
':—rzz+u}':—ﬂz+rza_}':q+rzz}
}
Applying inverse Rohit Transform [6], we get
=ut _ il _ -Hat

l’[tJ:E:{[_M_ .f-’sl ,f-’?sz }

—u+8, ) u+8,) [—,EIHJ[ B, +B;) [-.f-’zHJ[-.f-’ztf-’l:'
or

[5—:.1']5'5’5“.’ usE [£+:.J']s";’s"=.’

7 b
Ve = c {zm'[f-m'-u]

[+ w -] [Hi-a-u]  2a[f+a’ - ul

This equation (13) gives the response (potential) of a
parallel R-L-C circuit with an exponential current source
atany instant.
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When t increases indefinitely, ™ tends to zero, so

L -ue
ViR =— ; ;
C o+ w —u][f- w —ul
or
L ug™ ™
V) = 2 ————
® C [uf - awf-2w]

IV. RESULT AND CONCLUSION

In this paper, we have successfully obtained the
response of RLC circuits with exponential sources. This
paper exemplified the application of Rohit Transform for
obtaining the response of RLC circuits with exponential
sources. This paper brought up the Rohit Transform like
other integral transforms, as a simple and effective
technique for analyzing the RLC circuits with
exponential sources. The results obtained are the same
as obtained with other methods or approaches.
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