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ABSTRACT 

 

In this paper, the response of an undamped forced 

mechanical oscillator, as well as an undamped forced 

electrical oscillator, is obtained by the integral 

transform Rohit transform. This paper put forward a 

new technique for obtaining the response of an 

undamped forced mechanical oscillator as well as an 

undamped forced electrical oscillator and reveals that 

the Rohit transform is an effective technique for 

obtaining the response of an undamped forced 

mechanical oscillator as well as an undamped forced 

electrical oscillator. 

 

Key words: Response, Rohit Transform, undamped 
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1. INTRODUCTION 

 

The Rohit transform is a new integral transform that 

has been proposed by the author Rohit Gupta in recent 

years [1]. It has been applied to solve many initial 

value problems in science and engineering such as 

solving the Schrodinger equation for a quantum 

mechanical particle [2], for the analysis of RLC 

circuits with exponential excitation sources [3], for the 

analysis of one-way streamline flow between parallel 

plates [4], for the analysis of basic series inverter [5], 

for the analysis of electric network circuits with 

sinusoidal potential [6], for the analysis of uniform 

infinite fin [7], for obtaining the response of a 

permanent magnet moving coil instrument [8], 

determining the heat conducted through the fins of 

varying cross-sections [9], for the analysis of damped 

mechanical and electrical oscillators [10]. This paper 

put forward the Rohit transform for obtaining the 

response of an undamped forced mechanical oscillator 

as well as an undamped forced electrical oscillator.  

There is no. of techniques like Convolution theorem 

approach [11]-[13], Laplace transform [14]-[16], 

Mohand transform [17], [18], Matrix method [19], 

[20], Residue theorem approach [21], Gupta transform 

[22]-[26], Abaoub-Shkheam transform [29], Shehu 

transform [30], SEE transform [31], [32], Aboodh 

transform [33], [34], Elzaki transform [35] etc. for 

solving the governing differential equations with 

boundary conditions. This paper proves the 

applicability of the Rohit transform for obtaining the 

response of an undamped forced mechanical oscillator 

as well as an undamped forced electrical oscillator. It 

shows that the Rohit transform is an effective tool for 

obtaining the response of an undamped forced 

mechanical oscillator as well as an undamped forced 

electrical oscillator. The Rohit transform of a function 

g(t) [1]-[10] is defined as 

R{g(t)} =  𝑞3 ∫ 𝑒−𝑞𝑡∞

0
𝑔(𝑡)𝑑𝑡, provided that the 

integral is convergent, where 𝑞 may be a real or 

complex parameter.  

The RT of some basic functions is given by  

 𝑅 {𝑡𝑛} =
𝑛!

𝑞𝑛−2 , 

𝑤ℎ𝑒𝑟𝑒 𝑛 𝑖𝑠 𝑧𝑒𝑟𝑜 𝑜𝑟 𝑎 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟. 

  𝑅 {𝑒𝑏𝑡} =
 𝑞3

𝑞−𝑏
 ,  

  𝑅 {𝑠𝑖𝑛𝑏𝑡} =
𝑏 𝑞3

𝑞2+𝑏2 ,  

 𝑅 {𝑐𝑜𝑠𝑏𝑡} =
 𝑞4

𝑞2+𝑏2 ,   

The Rohit transform of some derivatives of a function 

g(t) is 

𝑅 {𝑔′(𝑡)} = 𝑞𝑅{𝑔(𝑡)} −  𝑞3𝑔(0), 
𝑅{𝑔′′(𝑡)} = 𝑞2𝑅{𝑔(𝑡)} −  𝑞4𝑔(0) −  𝑞3𝑔′(0), 
and so on. 
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2. MATERIAL AND METHOD 

 

A. Response Of An Undamped Forced 

Mechanical Oscillator 

 

The differential equation of the forced mechanical 

oscillator [12]-[16] is given by 

𝑚ẍ(t) + bẋ(t) + kx(t) = F cos 𝜔𝑡 … … . . (1)    
For an undamped forced mechanical oscillator, 

damping constant i.e. b = 0, therefore, equation (1) 

becomes 

 𝑚ẍ(t) + kx(t) = F cos 𝜔𝑡 

Or  

ẍ(t) + 𝜔0
2x(t) =

𝐹

𝑚
cos 𝜔𝑡  …. (2) 

𝑤ℎ𝑒𝑟𝑒 𝜔0 = √
k

m
 

The initial boundary conditions are as follows [18], 

[19], [24]: 

(i) x (0) = 0. 

(ii) 𝑥(0) = 0. 

The Rohit Transform of (2) provides 

𝑞2x̅(q) – 𝑞4x(0) − 𝑞3ẋ(0) + 𝜔0
2x̅(q) =

𝐹

𝑚

𝑞4

𝑞2 + ω2
 

…. (3) 

Here x̅(q) denotes the Rohit Transform of x(t). 
Put  x(0) = 0 and  ẋ(0) = 0  and simplifying (3), we 

get 

𝑞2x̅(q)  + 𝜔0
2x̅(q) = 

𝐹

𝑚

𝑞4

𝑞2+ω2 

 

x̅(q) =  
𝐹

𝑚

𝑞4

(𝑞2 + ω2)( 𝑞2 +  𝜔0
2)

 

x̅(q) =  
𝐹

𝑚
{

𝑞4

(−𝜔0
2 + ω2)( 𝑞2 + ω2)

+
𝑞4

(−ω2 + 𝜔0
2)( 𝑞2 +  𝜔0

2)
} 

Taking inverse Rohit transform, we have 

𝑥(t) =  
𝐹

𝑚
{

1

(−𝜔0
2 + ω2)

cos 𝜔𝑡

+
1

(−ω2 + 𝜔0
2)

cos 𝜔0𝑡} 

𝑥(t) =  
𝐹

𝑚
{

1

(ω2 − 𝜔0
2)

cos 𝜔𝑡

−
1

(ω2 − 𝜔0
2)

cos 𝜔0𝑡} 

𝑥(t) =  
𝐹

𝑚

1

(ω2 − 𝜔0
2)

(cos 𝜔𝑡 − cos 𝜔0𝑡) 

𝑥(t) =  
2𝐹

𝑚

1

(𝜔0
2 − ω2)

sin
(𝜔0 − 𝜔)𝑡

2
sin

(𝜔0 + 𝜔)𝑡

2
 

… . (4) 

If 𝜔 is slightly greater than 𝜔0, then the above 

expression is thought to be the product of two terms: 
2𝐹

𝑚

1

(𝜔0
2−ω2)

sin
(𝜔0−𝜔)𝑡

2
 and sin

(𝜔0+𝜔)𝑡

2
 . 

Since 𝜔 is slightly greater than 𝜔0, therefore the 

magnitude of their difference is small, the term 

sin
(𝜔0+𝜔)𝑡

2
 has a much higher frequency than the 

term 
2𝐹

𝑚

1

(𝜔0
2−ω2)

sin
(𝜔0−𝜔)𝑡

2
. In such a case, the 

solution provided in equation (4) represents an 

oscillation of high frequency with an amplitude that is 

modulated by an oscillation of low frequency. 

 

 

B. Response Of An Undamped Forced 

Electrical Oscillator 

 

The differential equation of the forced electrical 

oscillator [12]-[16] is given by 

𝐿Q̈(t) +   RQ̇(t) +
1

Ϲ
 Q(t) = V cos 𝜔𝑡  

Or  

 Q̈(t) +
𝑅

𝐿
Q̇(t) + 𝜔0

2Q(t) =
V

L
cos 𝜔𝑡  . . (5) 

For an undamped forced electrical oscillator, 

resistance R = 0, therefore, equation (5) becomes 

Q̈(t) + 𝜔0
2Q(t) =

V

L
cos 𝜔𝑡 …. (6)  

 𝑤ℎ𝑒𝑟𝑒 𝜔0 = √
1

LC
 𝑎𝑛𝑑 Q(t) is the instantaneous 

charge. 

The initial boundary conditions are as follows [20]--

[22]: 

(i) Q (0) = 0. 

(ii) Q̇(0) = 0. 

The Rohit Transform of equation (6) provides 

𝑞2Q̅(q)– 𝑞3Q(0) − 𝑞2Q̇(0) +  𝜔0
2Q̅(q) =

𝑉

𝐿

𝑞4

𝑞2+ω2…. (7) 

Here Q̅(q) denotes the Rohit transform of Q(t). 
Put Q(0) = 0 and Q̇(0) = 0,  and simplifying (7), we 

have 

𝑞2Q̅(q) + 𝜔0
2Q̅(q) =  

𝑉

𝐿

𝑞4

𝑞2 + ω2
 

Q̅(q) =  
𝑉

𝐿

𝑞4

(𝑞2 + ω2)( 𝑞2 + 𝜔0
2)

 

Q̅(q) =  
𝑉

𝐿
{

𝑞4

(−𝜔0
2 + ω2)( 𝑞2 +  ω2)

+
𝑞4

(−ω2 + 𝜔0
2)( 𝑞2 +  𝜔0

2)
} 

Taking inverse Rohit transform, we have 

𝑄(t) =  
𝑉

𝐿
{

1

(−𝜔0
2 + ω2)

cos 𝜔𝑡

+
1

(−ω2 + 𝜔0
2)

cos 𝜔0𝑡} 



Rohit Gupta et al., International Journal of Emerging Trends in Engineering Research, 10(8), August  2022, 396 – 400 

398 

 

𝑄(t) =  
𝑉

𝐿
{

1

(ω2 − 𝜔0
2)

cos 𝜔𝑡

−
1

(ω2 − 𝜔0
2)

cos 𝜔0𝑡} 

𝑄(t) =  
𝑉

𝐿

1

(ω2 − 𝜔0
2)

(cos 𝜔𝑡 − cos 𝜔0𝑡) 

𝑄(t) =  
2𝑉

𝐿

1

(𝜔0
2 − ω2)

sin
(𝜔0 − 𝜔)𝑡

2
sin

(𝜔0 + 𝜔)𝑡

2
 

… . (8) 

If 𝜔 is slightly greater than 𝜔0, then the above 

expression is thought to be the product of two terms: 
2𝑉

𝐿

1

(𝜔0
2−ω2)

sin
(𝜔0−𝜔)𝑡

2
 and sin

(𝜔0+𝜔)𝑡

2
 . 

Since 𝜔 is slightly greater than 𝜔0, therefore the 

magnitude of their difference is small, the term 

sin
(𝜔0+𝜔)𝑡

2
 has a much higher frequency than the 

term 
2𝑉

𝐿

1

(𝜔0
2−ω2)

sin
(𝜔0−𝜔)𝑡

2
. In such a case, the 

solution provided in equation (8) represents an 

oscillation of high frequency with an amplitude that is 

modulated by an oscillation of low frequency. 

 

3. CONCLUSION 
 

In this paper, the response of an undamped forced 

mechanical oscillator, as well as an undamped forced 

electrical oscillator, has been successfully obtained by 

the integral transform Rohit transform. This paper 

exemplified the Rohit transform for obtaining the 

response of an undamped forced mechanical oscillator 

as well as an undamped forced electrical oscillator. A 

new method is exploited for obtaining the response of 

an undamped forced mechanical oscillator as well as 

an undamped forced electrical oscillator. In an 

undamped forced mechanical oscillator, if ω is slightly 

greater than ω0, then the magnitude of their difference 

is small. The term sin
(ω0+ω)t

2
 has a much higher 

frequency than the term 
2F

m

1

(ω0
2−ω2)

sin
(ω0−ω)t

2
.  In 

such a case, the solution of the differential equation of 

undamped forced mechanical oscillator represents an 

oscillation of high frequency with an amplitude that is 

modulated by an oscillation of low frequency. In an 

undamped forced electrical oscillator, if ω is slightly 

greater than ω0, then the magnitude of their difference 

is small. The term sin
(ω0+ω)t

2
 has a much higher 

frequency than the term 
2V

L

1

(ω0
2−ω2)

sin
(ω0−ω)t

2
. In 

such a case, the solution of the differential equation of 

undamped forced electrical oscillator represents an 

oscillation of high frequency with an amplitude that is 

modulated by an oscillation of low frequency. 

 

 

 

ACKNOWLEDGEMENT 

 

The authors would like to thank Dr. Dinesh Verma for 

his time to time guidance. 

 

REFERENCES 

 

[1] Rohit Gupta. On novel integral transform: Rohit 

Transform and its application to boundary value 

problems, ASIO Journal of Chemistry, Physics, 

Mathematics and Applied Sciences (ASIO-

JCPMAS), 4(1), 2020, pp. 08-13. 

[2] Rohit Gupta, Rahul Gupta, Dinesh Verma, Solving 

Schrodinger equation for a quantum mechanical 

particle by a new integral transform: Rohit 

Transform, ASIO Journal of Chemistry, Physics, 

Mathematics & Applied Sciences (ASIO-

JCPMAS), 4(1), 2020, pp. 32-36. 

[3] Rohit Gupta, Rahul Gupta, Analysis of RLC 

circuits with exponential excitation sources by a 

new integral transform: Rohit Transform, ASIO 

Journal of Engineering & Technological 

Perspective Research (ASIO-JETPR), 5(1), 2020, 

pp. 22-24. 

[4] Rohit Gupta, Inderdeep Singh,  Analysis Of One-

Way Streamline Flow Between Parallel Plates Via 

Rohit Integral Transform, International Journal of 

Trendy Research in Engineering and Technology, 

6 (5), 2022, pp. 29-32. 

[5] Anamika, Rohit Gupta, Analysis Of Basic Series 

Inverter Via The Application Of Rohit Transform, 

International Journal of Advance Research and 

Innovative Ideas in Education, 6(6), 2020, pp. 868-

873. 

[6] Loveneesh Talwar, Rohit Gupta, Analysis of 

Electric Network Circuits with Sinusoidal 

Potential Sources via Rohit Transform, 

International Journal of Advanced Research in 

Electrical, Electronics and Instrumentation 

Engineering (IJAREEIE), 9(11), 2020, pp. 3020-

3023. 

[7] Neeraj Pandita, Rohit Gupta, Analysis Of Uniform 

Infinite Fin via Means Of Rohit Transform, Int. Jl. 

Advanced Res. Innovative Ideas in Education 

(IJARIIE), 6(6), (2020), pp.1033-1036. 

[8] Rohit Gupta, Rahul Gupta, Anamika, Response of 

a Permanent Magnet Moving Coil Instrument via 

the Application of Rohit Transform, Engineering 

and Scientific International Journal (ESIJ), 8(2), 

2021, pp. 42-44.  

[9] Neeraj Pandita, Rohit Gupta, Heat Conducted 

Through The Fins Of Varying Cross-Sections Via 

Rohit Transform, EPRA International Journal Of 

Research And Development (IJIRD), 5 (12), 2020, 

pp. 222-226. 



Rohit Gupta et al., International Journal of Emerging Trends in Engineering Research, 10(8), August  2022, 396 – 400 

399 

 

[10] Rohit Gupta Rahul Gupta, Analysis Of Damped 

Mechanical And Electrical Oscillators By Rohit 

transform, ASIO Journal Of Chemistry, Physics, 

Mathematics & Applied Sciences (ASIO-

JCPMAS), 4(1), 2020, pp. 45-47  

[11] Rahul Gupta, Rohit Gupta, Dinesh Verma, 

Application of Convolution Method to the 

Impulsive Response of A Lightly Damped 

Harmonic Oscillator, International Journal of 

Scientific Research in Physics and Applied Sciences 

,7(3), 2019, pp.173-175. 

[12] Rohit Gupta, Rahul Gupta, Sonica Rajput, 

Convolution Method for the Complete Response of 

a Series Ł-Ɍ Network Connected to an Excitation 

Source of Sinusoidal Potential, International Journal 

of Research in Electronics And Computer 

Engineering, 7(1), 2019, pp. 658-661.  

[13] Rohit Gupta, Loveneesh Talwar, Rahul Gupta, 

Analysis of  Ɍ-Ł-Ϲ network circuit with steady 

voltage source, and with steady current source via 

convolution method, International journal of 

scientific & technology research, 8(11), 2019 , pp. 

803-807. 

[14] J. S. Chitode and R.M. Jalnekar, Network Analysis 

and Synthesis, Publisher: Technical Publications, 

2007.  

[15] M. E. Van Valkenburg, Network Analysis, 3rd 

Edition, Publisher: Pearson Education, 2015.  

[16] Murray R. Spiegel, Theory and Problems of 

Laplace Transforms, Schaum's outline series, 

McGraw– Hill. 

[17]. Mohand M Abdelrahim Mahgoub, The New 

Integral Transform Mohand Transform, Advances 

in Theoretical & Applied Mathematics, 12(2), 

(2017).  

[18] Rahul Gupta and Rohit Gupta, Impulsive 

Responses of  Damped Mechanical and Electrical 

Oscillators, International Journal of Scientific and 

Technical Advancements, 6(3), 2020, pp. 41-44. 

[19] Rohit Gupta, Rahul Gupta, Sonica Rajput, 

Analysis of Damped Harmonic Oscillator by Matrix 

Method, International Journal of Research and 

Analytical Reviews (IJRAR), 5(4), 2018, pp. 479-

484. 

[20] Rohit Gupta, Rahul Gupta, Sonica Rajput, 

Response of a parallel Ɫ- Ϲ- ℛ network connected 

to an excitation source providing a constant current 

by matrix method, International Journal for 

Research in Engineering Application & 

Management (IJREAM), 4(7), 2018, pp. 212-217. 

[21] Rohit Gupta, Rahul Gupta, Matrix method for 

deriving the response of a series Ł- Ϲ- Ɍ network 

connected to an excitation voltage source of 

constant potential, Pramana Research Journal, 

8(10), 2018: 120-128. 

[22] Rohit Gupta, Rahul Gupta, Sonica Rajput, 

Response of a parallel Ɫ- Ϲ- ℛ network connected 

to an excitation source providing a constant current 

by matrix method, International Journal for 

Research in Engineering Application & 

Management (IJREAM), 4(7), 2018, pp. 212-217. 

 [23] Rohit Gupta, Loveneesh Talwar, Dinesh Verma, 

Exponential Excitation Response of Electric 

Network Circuits via Residue Theorem Approach, 

International Journal of Scientific Research in 

Multidisciplinary Studies, 6(3), 2020, pp. 47-50. 

[24] Rahul Gupta, Rohit Gupta, Dinesh Verma, 

Application of Novel Integral Transform: Gupta 

Transform to Mechanical and Electrical 

Oscillators, ASIO Journal of Chemistry, Physics, 

Mathematics & Applied Sciences (ASIO-

JCPMAS), 4(1), 2020, pp. 04-07.  

[25] Rahul Gupta, Rohit Gupta, Dinesh Verma, 

Analysis of LCR Network Circuits with 

Exponential Sources by New Integral Transform 

Gupta Transform, Engineering and Scientific 

International Journal (ESIJ), 9(2), 2022, pp. 27-29.   

[26] Rahul Gupta, Rohit Gupta, Dinesh Verma, 

Propounding a New Integral Transform: Gupta 

Transform with Applications in Science and 

Engineering, International Journal of Scientific 

Research in Multidisciplinary Studies, volume 

6(3), 2020, pp. 14-19. 

[27] Rohit Gupta, Anamika Singh, Rahul Gupta, 

Response of Network Circuits Connected to 

Exponential Excitation Sources, International 

Advanced Research Journal in Science, 

Engineering and Technology, 7(2), 2020, pp.14-

17.   

 [28] Rahul Gupta, Rohit Gupta, Loveneesh Talwar, 

Gupta Transform Approach to the Series RL and 

RC Networks with Steady Excitation Sources, 

Engineering and Scientific International Journal 

(ESIJ), 8(2), 2021, PP.  45-47. 

[29] Ali E. Abaoub, Abejela S. Shkheam, The New 

Integral Transform ‘Abaoub-Shkheam transform’, 

IAETSD Journal for Advanced Research in 

Applied Sciences, 7(6),  2020, 8-14  

[30] Rachid Belgacem, Ahmed Bokhari, Mohamed 

Kadi and Djelloul Ziane, Solution of non-linear 

partial differential equations by Shehu transform 

and its applications, Malaya Journal of Matematik, 

8(4), 2020, 1974-1979. 

[31] Eman A. Mansour , Emad A. Kuffi , Sadiq A. 

Mehdi, The new integral transform ‘SEE transform 

and its applications’, PEN, 9(2), 2021, 1016- 1029  

[32] Eman A. Mansou, Emad A. Kuff𝐢 , Sadiq A. 

Mehd𝐢, The New Integral Transform SEE 

Transform of Bessel’s Functions, Turkish Journal 

of Computer and Mathematics Education, 12(13), 

2021, pp. 3898-390. 



Rohit Gupta et al., International Journal of Emerging Trends in Engineering Research, 10(8), August  2022, 396 – 400 

400 

 

[33] Khalid Suliman Aboodh, The New Integral 

Transform ''Aboodh Transform'', Global Journal of 

Pure and Applied Mathematics, Volume 9(1), 

(2013), pp. 35-43.  

[34] Mohand M. Abdelrahim Mahgoub, Khalid 

Suliman Aboodh, Abdelbagy A.Alshikh, On The 

Solution of Ordinary Differential Equation with 

Variable Coefficients using Aboodh Transform, 

Advances in Theoretical and Applied 

Mathematics, 11(4), (2016), pp. 383-389. 

 [35] Tarig M. Elzaki, Salih M. Elzaki and Elsayed 

Elnour. On the new integral transform Elzaki 

transform fundamental properties investigations 

and applications, global journal of mathematical 

sciences: Theory and Practical, 4(1), (2012). 

 

 

 

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


