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Duration – 3 Hours  Total Marks : 80 

N.B.:-  1. Question no 1 is compulsory. 

2. Attempt any THREE questions out of remaining FIVE    

     questions. 

 

 

Q.1 a) Find Laplace Transform of the given function 𝑓(𝑡)=  terfe t5 . (5) 

 b) 
Prove that 𝐽

−
3

2

= −√
2

𝜋𝑥
(

cos 𝑥

𝑥
+ sin 𝑥) 

(5) 

 c) Find complex form of Fourier series of  𝑐𝑜𝑠ℎ2 𝑥 + 𝑠𝑖𝑛ℎ2 𝑥 ;   , . (5) 

 d) Find the Directional derivative of 2 2 2F x y 2z    at P( 1,2,3 ) in the 

direction of the line PQ where Q is  the point  ( 5,0,4 ).In what direction will 

it be maximum? What is the magnitude of this maximum? 

(5) 

Q.2 a) 
Prove that 533

)(3

r

rra

r

a

r

ra 











 
 . 

(6) 

  

b) 
Show that the set of functions 

































.......,

2

5
,

2

3
,

2 L

x
Sin

L

x
Sin

L

x
Sin


forms an 

orthogonal set over the interval  L,0 . Construct corresponding orthonormal 

set. 

(6) 

 c) 

 
 Determine the analytic function f(z) = u + iv if   3u + 2v = y2 – x2 + 16xy.   (8) 

Q.3 a) Find the Bilinear transformation that maps the points 

 z = 1, i, -1   into  w = 0,1, . 
(6) 

 b) 
Prove that  

 

0

2 sinhsin
dt

t

tte t

=
𝜋

8
 

(6) 

  

c) 

 

Obtain Fourier series of  













xx

xx
xf

02

02
)(     

Hence deduce that ...
5

1

3

1

1

1

96 444

4




 

(8) 

Q.4 a) Find the Fourier sine transform of 𝒆−𝒙, x≥ 𝟎 ,and hence deduce that 

   ∫
𝒙 𝐬𝐢𝐧 𝒎 𝒙

𝟏+𝒙𝟐
 𝒅𝒙 =

𝝅

𝟐
𝒆−𝒎, 𝒎 ≥ 𝟎

∞

𝟎
. 

(6) 

 b) 
Find Inverse Laplace Transform of  

22

2

)84(

)2(





ss

s
using Convolution theorem. 

(6) 

 c) 

 
Verify Green’s theorem for jyxixyxF )()( 222   and C is the closed curve 

formed by   .,22 yxyx   

 
 

(8) 
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Q.5 a) Prove that  ∫ 𝐽5(𝑥)𝑑𝑥 = −𝐽4 −
4

𝑥
𝐽3(𝑥) −

8

𝑥2
𝐽2(𝑥) . (6) 

 b) Evaluate  
S

dSnF where S is the surface of the region bounded by 

3,0,422  zzyx  and   kzjyxiF 2224  .
 

(6) 

  

c) 

 

Find  inverse Laplace  transform of 

(i) 
  

















2

22

log
bs

as
          

 (ii) 
2582

2





ss

e s

 

 

 

(4) 

 

 

(4) 

 

Q.6 a) Prove that kxzyjyzyxizxyF )6()26()26( 22232   is a conservative 

field. Find the   scalar potential for F . Hence find the work done in moving a 

particle from (1,0,2) to (0,1,1) 
 

(6) 

 b) Express the function 𝑓(𝑥) = −𝑒−𝑘𝑥, for 𝑥<0 & 𝑓(𝑥) = 𝑒−𝑘𝑥, for 𝑥 > 0 as 

Fourier integral and hence deduce that 

 ∫
𝜔 sin 𝜔𝑥 

𝜔2+𝑘2

∞

0
𝑑𝜔 =

𝜋

2
𝑒−𝑘𝑥 , 𝑖𝑓 𝑥 > 0 , 𝑘 > 0. 

(6) 

 

 

 

 

 c) 

 
Solve tety

dt

dy

dt

yd  32
2

2

 ,  4)0( y ,  2)0( y using Laplace Transform. 
(8) 
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