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1A. 

 

Find a Fourier series to represent  in (0, 3).  
4 

1B. 

 

Solve using the transforms , , the equation 0xy yyu u  . 

 

3 

1C. 
State and prove Bayes’ theorem. 
 

3 

2A. 

State Green’s theorem and apply the same to 

evaluate 2 2 2 2(2 ) ( )
C

x y dx x y dy   , where the curve C is boundary of the 

area enclosed by the x-axis and the upper half of the circle 2 2 2x y a  . 

  

4 

2B. 
Solve the partial differential equation 

u u
2(x y)u

x y

 
  

 
 by the method of 

separation of variables.  

3 

2C. 
Find the Fourier transform of the function

1 1
( )

0  1

 
 



if x
f x

if x
  

3 

3A. 

Prove  is a 

conservative force field. Find the scalar potential for F. 
4 

Instructions to Candidates: 

 Answer ALL the questions. 

 Missing data may be suitable assumed. 
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3B. 

 

 Suppose A, B and C are events such that         

1 1
( ) ( ) ( ) ,  ( ) ( ) 0  ( ) .

4 8
P A P B P C P A B P C B and P A C     

  

Evaluate the probability that at least one of the events A, B or C occurs.                           

 

3 

3C. 

Find the half range cosine series for the function  

( ) ,    0 2f x x x    3 

4A. 

Suppose that joint pdf of the two dimensional random variable (X, Y) is 

 given by  

2 xy
x , 0 x 1,  0 y 2

f(x,y) 3

0, elsewhere


    

 



 

Compute (i) P(X + Y ≥ 1)     (ii) P(Y > X) 
 

4 

4B. 
If  then P(A)  

 
3 

4C. 

Find a Fourier series expansion for 

 

3 

5A. 

Evaluate the surface integral .
S

A nds , where A = 18zi – 12j + 3yk and      

S is that part of plane 2x + 3y + 6z = 12, which is located in the first 

octant. 

 

4 

5B. 

A lot consists of 10 good articles, 4 with minor defects, 2 with major 

defects. One article is chosen at random. Find the probability that (a) it 

has no defects; (b) it has no major defects; (c) it is either good or has 

major defects. 
 

3 

5C. Derive one dimensional heat equation. 3 

 


