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201. Complex Analysis (answer any two)    2×10=20 

1. Define analytic function and harmonic function with suitable examples. 
Let u and ν  be real-valued functions defined on a region G and suppose that u and ν  

have continuous partial derivatives. Prove that CGf →:  defined by 

)()()( zizuzf ν+=  is analytic if and only if u and ν  satisfy the Cauchy Riemann 
equations.  

2. Prove Residue theorem. 
3. Find a necessary and sufficient condition for the transformation )(zfw =  to be 

conformal. 
Show that the transformation 

 
)1(

)1(

z

zi
w

+
−=  

transforms the circle 1=z  into the real axis of the w-plane and the interior of the circle 

1|| <z into upper half of the w-plane. 
 

202. Functional Analysis (answer any two)    2×10=20 
1. The role of continuous real-valued functions on [0,1] on the Banach space theory  

a. Discuss the space C[0,1] with respect to the norm |)(|max|||| tff =  
1≤≤ to  

b. Discuss the space C[0,1] with respect to the norm ∫=
1

0

|)(||||| dttff  

c. Discuss the space C[0,1] as a Banach algebra 
2. The role of ,pl  ∞<≤ p1  spaces on banach space theory 

a. Discuss the space  1l  and 2l  

b. Discuss the space pl , 1>p  and deduce their fundamental properties 

3. Hahn-Banach Theorem, open Mapping Theorem, closed Graph Theorem and their 
fundamental properties 
a. Describe the above theorems 
b. Describe some fundamental applications on banach space theory  

 
 

203. Hydrodynamics (answer any two)     2×10=20 
1. What arrangement of sources and sinks will give rise to complex potential 

function ?)log(
2

z
azW −=  also obtain velocity potential, stream function and 

streamlines. 
2. For an irrotational motion in two dimensions, prove that 
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q  being the velocity vector. 
 
 



 
3. A circular cylinder is placed in a uniform stream. Show by using circle theorem 

that neither a force nor a couple acts on the cylinder. 
 

204.  Mathematical Methods (answer any two)    2×10=20 
1. a. What is the laplace transform of  

i) Sinh bt? 
ii) Cosh bt? 
b. Find the particular solution of the differential equation 
 tcyyy 21223 −=+′−′  for which 
 2=y  and 6=′y  at 0=t  (use laplace transform) 

2. The temperature U in the semi-infinite rod α≤≤ xo is determined by the 
differential equation 
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Subject to the conditions 
i) oU =  when ot = , ox ≥  

ii) µ−=
∂
∂

x

U
(a constant) when ox =  of ot >  

Making use of the Fourier cosine transform, show that 
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3. Using the method of successive approximation, solve the integral equation 
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With 1)(0 =xϕ  

 
205. Operation Research (answer any two)    2×10=20 

1. Write down the steady-state solution of the model {M/M/1:N/FCFS} and hence 
show that the average number of customers in the queue is given by 
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ρ being the traffic intensity. 
2. What is mcant by quadratic programming? Derive, Kuhn-Tucker Conditions for 

an optimal solution to a quadratic programming problem. 
3. Find the minimum spanning tree of the graph G:  
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