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PART-A 

Answer any FIVE questions. Each question carries SEVEN Marks. 

[5 x 7 = 35] 

1. Prove Cauchy’s Theorem ∮ 𝑓(𝑧)𝑑𝑧 =  0. What are the conditions 𝑓(𝑧) should satisfy for 

this theorem to be valid?               [7] 

2. With the correct reasons explain whether the Fourier Transforms of 𝑎). 𝑠𝑖𝑛(𝑥),

𝑏). 𝛿(𝑥)  𝑎𝑛𝑑 𝑐). 𝑠𝑖𝑛 (
1

𝑥
) exist or not.                     [7] 

3. (a). Find the Fourier transform of a Gaussian function.  

(b). What will be the nature of the Fourier Transform of a function that has an even real 

part and an odd imaginary part? What are such functions called as?             [5+2] 

4. (a). Prove that lim
𝑧 → 0

�̅�

𝑧
 does not exist.  

(b). Obtain the Forward transform (Jacobian Matrix) in polar and cartesian form.      [3+4] 

5. (a). Using Bessel’s Function, show that 

(𝑖). 𝐽1/2 (𝑥)  =  √(
2

𝜋𝑥
) 𝑠𝑖𝑛𝑥   

(b). With the help of Rodrigue’s formula, find the Legendre polynomials for the given 

conditions,  

(𝑖). ∫ 𝑃0(𝑥). 𝑑𝑥 , (𝑖𝑖).
+1

−1

∫ ‖𝑃0(𝑥)‖2. 𝑑𝑥  
+1

−1

 

[3+4] 

6. Compute the solution of the two-dimensional Laplace equation 
𝜕2𝑢

𝜕𝑥2 +
𝜕2𝑢

𝜕𝑦
2 = 0 for the 

following cases (where k is separation constant) (𝑖) 𝑘 = 0, (𝑖𝑖). 𝑘 > 0, (𝑖𝑖𝑖). 𝑘 < 0.     [7] 

7. (a). Obtain an expression for one dimensional(1D) wave equation.  

(b). Demonstrate that the Hermite polynomials 𝐻2(𝑥) and  𝐻3(𝑥) are orthogonal.        [4+3] 
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PART-A 

Answer any THREE questions. Each question carries FIVE Marks. 

[3 x 5 = 15] 

8. Find the residues of 𝑓(𝑧)  =  
𝑧2 − 2𝑧

(𝑧+1)2(𝑧2+4)
.              [5] 

9. Find the Fourier transform of the derivative of a top hat function.                                  [5] 

10. Using the method of separation of variables, find the solution of the following equation,  

𝜕𝑢

𝜕𝑥
+ 𝑢 =

𝜕𝑢

𝜕𝑡
  if 𝑢 = 4𝑒−3𝑥, when 𝑡 = 0.                                                                          [5] 

11. Using generating function, find the Legendre polynomials  

(𝑖). 𝑃𝑛(1), (𝑖𝑖). 𝑃𝑛(−1), (𝑖𝑖𝑖). 𝑃𝑛(−𝑥) 

[1+2+2] 

 


