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                                               ( 3 Hours)                                  [ Total marks : 80 

 

    

Note  : - 1) Question number 1 is compulsory. 

2) Attempt any three questions from the remaining five questions. 

3) Figures to the right indicate full marks. 

 

 

Q.1 a) Evaluate ∫ 𝑒−2𝑡𝑠𝑖𝑛22𝑡 𝑑𝑡.
∞

0
 

 

05 

 b) Find an analytic function 𝑓(𝑧) = 𝑢 + 𝑖𝑣 where 

 𝑢 + 𝑣 = 𝑒𝑥(cos 𝑦 + sin 𝑦). 
 

05 

 c) Obtain Fourier series of  𝑥 cos 𝑥  in (−𝜋, 𝜋). 
 

05 

 d) 
Evaluate  ∫ �̅�

𝐶
∙ 𝑑�̅�  where  �̅� = 𝑥2 𝑖 + 𝑥𝑦 𝑗  from  (0, 0)  to (1, 1)  

along the parabola  𝑦2 = 𝑥. 
 

05 

Q.2 a) Find half-range cosine series for 𝑓(𝑥) = 𝑒𝑥 , 0 < 𝑥 < 1. 
 

06 

 b)  Prove that  

�̅� = (𝑥 + 2𝑦 + 𝑎𝑧) 𝑖 + (𝑏𝑥 − 3𝑦 − 𝑧) 𝑗 + (4𝑥 + 𝑐𝑦 + 2𝑧) 𝑘 

  is solenoidal and determine the constants 𝑎, 𝑏, 𝑐 if �̅� is irrotational. 

 

06 

 c) 
Prove that 𝑤 = 𝑖 (

𝑧−𝑖

𝑧+𝑖
) maps upper half of the 𝑧 −plane into the 

interior of the unit circle in the 𝑤 −plane. 

 

08 

Q. 3 a)  Prove that 𝐽𝑛(𝑥) is an even function if  𝑛  is even integer and is an odd 

function if  𝑛  is odd integer. 

 

06 

 b) Find the inverse Laplace transform of 
𝑠2+2𝑠+3

(𝑠2+2𝑠+5)(𝑠2+2𝑠+2)
.  

 

06 

 c)  Obtain the complex form of Fourier series for 𝑓(𝑥) = 𝑒𝑎𝑥 in (0, 𝑎). 
 

08 

Q. 4 a) Prove that ∇𝑓(𝑟) = 𝑓′(𝑟)
�̅�

𝑟
  and hence, find  𝑓  if  ∇𝑓 = 2𝑟4�̅�. 

 

 06 

 b) 

 

 

 

 

 

 

 

Prove that  4𝐽′′
𝑛

(𝑥) = 𝐽𝑛−2(𝑥) − 2𝐽𝑛(𝑥) + 𝐽𝑛+2(𝑥). 
 

 

 

 

06 
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c) 

(i) 

 

 

Find the Laplace transform of  𝑒4𝑡  𝑠𝑖𝑛3𝑡. 
 

 

 

04 

 (ii) Find the Laplace transform of  𝑡 √1 + sin 𝑡. 
 

04 

Q. 5  a) 
Prove that  ∫ 𝑥 ∙  𝐽2

3

 (𝑥
3

2) 𝑑𝑥 =  −
2

3
 𝑥−

1

2𝐽
−

1

3

(𝑥
3

2). 

 

06 

 b) Find 𝑝 if 𝑓(𝑧) = 𝑟2 cos 2𝜃 + 𝑖 𝑟2 sin 𝑝𝜃  is analytic. 

 

06 

 c) 
If 𝑓(𝑥) = {

𝜋𝑥,                0 ≤ 𝑥 ≤ 1
𝜋(2 − 𝑥),    1 ≤ 𝑥 ≤ 2

    with period 2, show that  

 

𝑓(𝑥) =
𝜋

2
 - 

4

𝜋
 ∑

1

(2𝑛+1)2
cos(2𝑛 + 1)𝜋𝑥.∞

𝑛=0  

 

 08 

Q. 6  a) Show that the set of functions cos 𝑛𝑥,   𝑛 = 1, 2, 3, ….. is orthogonal 

on (0, 2𝜋).  
 

06 

 b) 
Use Stoke’s theorem to evaluate  ∫ �̅�

𝐶
∙ 𝑑�̅�  where  

�̅� = (2𝑥 − 𝑦) 𝑖 − 𝑦𝑧2 𝑗 −  𝑦2𝑧 𝑘  and 𝑆 is the surface of hemisphere 

𝑥2 + 𝑦2 + 𝑧2 = 𝑎2 lying above the 𝑥𝑦 −plane. 

 

06 

 c)  Use Laplace transform to solve 

 
𝑑2𝑦

𝑑𝑡2
+ 𝑦 = 𝑡  with  𝑦(0) = 1, 𝑦′(0) = 0. 

 

08 
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