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Q.1(a) Explain when a function f(z) is called an analytic function. [2] 
Q.1(b) Is the function: u(x,y) = (y3 – 3x2y) harmonic ? If yes, find its harmonic conjugate v(x,y) and the function 

f(z) = u(x, y) + i v(x, y). 
[3] 

Q.1(c) Evaluate the following integral:  

                                                           
 

[5] 

   
Q.2(a) Use the generating function for the Legendre polynomials; 

                                                              

                                                                        
prove the recursion relation: (2n + 1) x Pn(x) = (n + 1)Pn+1(x) + nPn-1(x) 

[2] 

Q.2(b) Use the generating function for the Hermite polynomials; 

                                        
Prove that:  
Hn(x) = (-1)n Hn(-x) 

[3] 

Q.2(c) Use the generating function for the Legendre polynomial, Prove that: 
                                                           |Pn(cos)|  Pn(1) = 1 

[5] 

   
Q.3(a) When two fair dice are thrown, Find the probability of: 

(i)  Observing a number < 4  
 Observing a number  4 but < 6 

[2] 

Q.3(b) 

Find the Laplace transform of 
t

0

dttf )( . 

[3] 

Q.3(c) Find the Fourier transform of a triangular pulse. [5] 
   

Q.4(a) Show that the symmetric property of a tensor remains conserved under a transformation of cartesian 
coordinates.   

[2] 

Q.4(b) Discuss the quotient rule of the tensors. [3] 
Q.4(c) Compose a short note on Dyad. How its component can be calculated? [5] 

   
Q.5(a) Define an infinite group with an example. [2] 
Q.5(b) Compare two groups which are isomorphic to each other. Check whether they are abelian. [3] 
Q.5(c) Show that the symmetry elements of an equilateral triangle form a non-abelian group. [5] 
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