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Duration – 3 Hours    Total Marks : 80 

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

(2) Attempt any THREE questions out of remaining FIVE questions. 
 

 

Q.1) a) Find Laplace Transform of the periodic function |sin 𝑡|. 

 
(5)  

b) Find the half range sine series of  ,)( 2xlxxf  in ( (0, l ). (5) 

      c)  

 

Find the directional derivative of xyzzyx  333  at P(1,1,1) in the 

direction normal to the surface 4log 2  yzx  at Q( 1,-2,1 ).   

 

(5) 

d) 
Prove that 𝐽1

2

(𝑥) = √
2

𝜋𝑥
sin 𝑥. 

(5) 

   

Q.2 a) Show that the image of the rectangular hyperbola 122  yx  under the 

transformation 
z

w
1

 is  the lemniscates  2cos2 . 

 

(6) 

b)  
Evaluate  


















0 0

4 coshsinh dtduuuue

t
t

. 
(6) 

c) 

 
Obtain Fourier series of  














xx

xx
xf

0)2(1

0)2(1
)(  . Hence 

deduce that  

 
8

...
5

1

3

1

1

1 2

222


  

(8) 

Q.3 a) 
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) 

b) 
Prove that 533

)(3

r

rra

r

a

r

ra 











 
 . 

(6) 

c) 

 
Find the analytic function f(z) = u + iv ,if   u + v = 

xee

x
yy 2cos2

2sin2
22  

. (8) 

Q. 4 a) Verify Green’s theorem for  
C

dyxdxyxy 22 )( where C is the closed path 

formed by 2, xyxy  . 

(6) 

b) Prove that∫ 𝐽5(𝑥)𝑑𝑥 = −𝐽4 −
4

𝑥
𝐽3(𝑥) −

8

𝑥2 𝐽2(𝑥) .   (6) 
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c) 

 
Solve tety

dt

dy

dt

yd  32
2

2

 , 4)0( y ,  2)0( y using Laplace 

Transform. 

(8) 

Q. 5 a) Find the Bilinear Transformation which maps z= 1, i, -1 onto the points w= 

i,0,-i.   
(6) 

b) 
Find Inverse Laplace Transform of 

22

2

)84(

)2(





ss

s
using Convolution 

theorem. 

 

(6) 

 

c) 

 

Evaluate  
S

dSnF where S is the surface of the cube bounded by 

1,1,1,0,0,0  zyxzyx   and yzkjyxziF  24 .   

(8) 

Q. 6 a) Evaluate  
C

dzzydyzxdxyx )()()2( where C is the boundary of the 

triangle with vertices )6,0,0(),0,3,0(),0,0,2( oriented in the anti-clockwise 

direction. 

(6) 

b) 
Find the Fourier integral representation for 𝑓(𝑥) = {

1 − 𝑥2 𝑓𝑜𝑟 |𝑥| ≤ 1

0       𝑓𝑜𝑟      |𝑥| > 1
} (6) 

c) 

 

Evaluate the inversr Laplace transformation of 

a)    
  

















2

22

log
bs

as

             

b) 
2582

2





ss

e s

. 

(8) 
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