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   CO BL 
Q.1(a) What is the need for Fourier Series? Describe its complex notation. [5] 1 2 
Q.1(b) Obtain the Fourier series form of a full-wave sinusoidal rectifier signal. [5] 1 5 

     
     

Q.2(a) Define when two functions are said to be orthogonal. Give an example. [2] 2 1 
Q.2(b) Using Frobenius method, solve the Bessel equation: 

𝑥ଶ𝑦ᇱᇱ + 𝑥𝑦ᇱ + (𝑥ଶ − 𝑛ଶ)𝑦 = 0 
[8] 2 3 

     
     

Q.3(a) From the generating function of Legendre polynomial construct the following recursion 
relation: 

𝑙𝑃௟(𝑥) = 𝑥𝑃௟
ᇱ(𝑥) − 𝑃௟ିଵ

ᇱ (𝑥) 

[5] 3 6 

Q.3(b) Write the generating function of Bessel functions of first kind and obtain 𝐽଴(𝑥) and 𝐽ଵ(𝑥)  
from the generating function. Show that 2𝐽ଵ(𝑥) = 𝑥[ 𝐽଴(𝑥) + 𝐽ଶ(𝑥)] 

[5] 3 3 

     
     

Q.4(a) Making use of a suitable definition of beta function 𝐵(𝑝, 𝑞), evaluate the definite integral, 

𝐼 = න cosହ 𝜃 sinଷ 𝜃  𝑑𝜃

గ/ଶ

଴

 

[5] 3 3 

Q.4(b) Explain the method of least square fit. Given below are the measured values of current 
through a resistance and voltage across it. 

I (in mA) 0 10 20 30 40 50 
V (in volt) 0 2.8 5.3 8.0 11.0 13.4 

Determine the value of resistance using least-square fit method. 

[5] 4 5 

     
     

Q.5(a) Write 1-D heat equation and solve it using the method of separation of variables. [5] 5 3 
Q.5(b) Inspect whether the function  𝑢(𝑥, 𝑡) = 𝐴଴ exp[−(𝑘𝑥 − 𝜔𝑡)ଶ]  is a valid solution of  

1-D wave equation given by 
𝜕ଶ𝑢

𝜕𝑡ଶ
= 𝑐ଶ

𝜕ଶ𝑢

𝜕𝑥ଶ
 

Does this function represent a physically acceptable solution? 

[5] 5 4 

     
 
 

:::::24/11/2023 E::::: 
  


