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.Question 1

(A) i

(B) iv

(C) i, iv

(D) Ii, iii

(E) iv

(F) ii

(G) ii

(H) iii

.Question 2:

Question 3:



From this relation, we can derive the relation between Einstein’s coefficient.



Question 4:





Question 8(iii): The governing equation that defines motion in 1D BOX  may be written as,







Question 5:



Question 6:



Question 7:



Question 8: (I)            



(ii) 
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Solution 2 (a) 

 

 

 



Solution 2 (b) 

 

Solution 3  

 

 

 



Solution 4 (a) 

 

Solution 4 (b) 

 

 



Solution 5 (a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Solution 5 (b) 

 

Solution 6 (a) 

Symmetric Matrix: A symmetric matrix is a square matrix that is equal to its transpose. 

Ex. 

2 3 1

3 5 4

1 4 6

 
 

 
  

 

Orthogonal Matrix: A square matrix A is said to be orthogonal if AA
T
 =I. 

Ex. 
cos sin

sin cos

 

 

 
 
 

 

 



Hermitian Matrix: A square matrix A is said to be Hermitian if A=A
*
(transposed conjugate of A). 

Ex. 

2 3 1 2

3 5 4

1 2 4 6

i i

i i

i i

   
 
  
 
   

 

 
Solution 6 (b) 

We know that   is said to be an eigenvalue of a square matrix A if there is a nonzero column vector 

X s. t.  

                            AX=  X…………………………… (1) 

More over the system of equations AX=0 has non trivial solutions iff |A|=0. 

Now from (1), we have  =0 AX=0  |A|=0 (since X 0). 

This proves that A is singular iff   =0. 

 

Solution 7 (a) 

 



 

Solution 7 (b) 
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1. Chose the correct option of the following:                                               (1x5=5 Marks) 

        

(a) Ans:  (iii)    

  

(b) Ans:  (i)  
 

 
1 /

n

n n

n

f x
x x

f x
      

(c) Ans:  (ii) 1x     

 

(d) Ans:  (iv)  -1 

 

(e) Ans:  (iii) 2xy C  

2. (a) Define Analytic function and State the Necessary and Sufficient Condition for Analytic 

Function. 

Solution:  A function f(z) is said to be analytic at a point z=a if f(z) is differentiable not only 

at z=a but differentiable at each point in some nbd of z=a. 

A function is analytic in a domain if it is analytic at each point of the domain. 

Ex. (i) ( ) zf z e  is analytic everywhere. 

 (ii)
2

( )f z z  is differentiable at z=0 but not analytic at z=0. Reason is that f (z) is 

differentiable at z=0 only. 

Necessary and sufficient conditions for a function to be analytic  

The necessary and sufficient conditions for a function      , , ,f z u x y iv x y  to be 

analytic are that:  

1. The four partial derivatives of its real and imaginary parts ∂u ∂x , ∂v ∂y , ∂u ∂y , ∂v ∂x 

are continuous. 

2. The four partial derivatives of its real and imaginary parts ∂u ∂x , ∂v ∂y , ∂u ∂y , ∂v ∂x 

satisfy the Cauchy-Riemann equations. 

i.e. andx y y xu v u v   . 

 



(b) If   2 24u v x y x xy y      and   ,f z u iv  is an analytic function of 

,z x iy  find  f z  in terms of z. 

 

 

 

 

3. (a) Show that the function  f z xy is not analytic at the origin even though C-R 

equations are satisfied thereof. 

 
 

 

 

 



(b) Determine an Analytic function  f z   in terms of z  whose real part is  

                     ( sin cos ).xe x y y y   

 

   

 



 

4. (a) Solve   0x x yxe dx dy e dx ye dy    . 

 
 

 

 

 

 

 

 

 

 



(b) Solve  2 2 1 sinxD D y xe x   . 

  

 
 

 

 

 

 

 

 

 

 

 



5. (a) Solve 
3 2

3 2

3 2
3 log

d y d y dy
x x x y x x

dx dx dx
     . 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(b) Solve  2 2 1 logxD D y e x     by using method of variation of parameters. 

 

 
 

 

 



6. (a) Using Runge-Kutta method, Solve the equation  

            3 , 1 2
2

dy y
x y

dx
      for     1.1 and 1.2y y .                                    

 
 

(b) Find a real root of the equation 2 5 2 0x x   by Newton-Raphson’s method. 

 

  
 



7. (a) Find the value of   4J x in terms of  0J x  and   1J x . 

 

 

 

  
 

 

(b) Prove that    1 .n n

n n

d
x J x x J x

dx
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(b) If   2 24u v x y x xy y      and   ,f z u iv  is an analytic function of 

,z x iy  find  f z  in terms of z. 

 

 

 

 

3. (a) Show that the function  f z xy is not analytic at the origin even though C-R 

equations are satisfied thereof. 

 
 

 

 

 



(b) Determine an Analytic function  f z   in terms of z  whose real part is  

                     ( sin cos ).xe x y y y   
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5. (a) Solve 
3 2

3 2

3 2
3 log

d y d y dy
x x x y x x

dx dx dx
     . 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(b) Solve  2 2 1 logxD D y e x     by using method of variation of parameters. 

 

 
 

 



6. (a) Verify Stoke’s theorem for the vector field   2 22F x y i yz j y zk     over the 

upper half surface of sphere 2 2 2 1,x y z   bounded by its projection on xy- plane. 

 

 

 



(b). Using divergence theorem, evaluate .
s
r nds  where s  is the surface of the sphere 

2 2 2 9.x y z    

 

7. (a) Using Runge-Kutta method, Solve the equation  

            3 , 1 2
2

dy y
x y

dx
      for     1.1 and 1.2y y .                                    

 
 

 



 

(b) Find a real root of the equation 2 5 2 0x x   by Newton-Raphson’s method. 

 

  


