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2nd Semester Regular Examination 2015-16 
MATHEMATICS - II 

BRANCH: All  
Time: 3 Hours 

Max Marks: 100 
Q.CODE: W275 

Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

Part – A (Answer all the questions) 
Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) The inverse Laplace transform of 
 22 9

6

s

s  is _________.  

 b) The Laplace transform of sin ( 2 )t u t    is ________________.  
 c) 

The inverse Laplace transform of 
186

3
2  ss

  is ____________. 
 

 d) The Fourier series of  x2sin   is ___________________________.  
 e) The smallest positive period of  xsin  is _______.  
 f) 

If ktjtittF


2sin)(   then 
dt

tFd )(


 ____________ 
 

 g) If xyzzyxf ),,(  then  f


  ____________________  
 h) For a scalar field f, Curl(gradf) = ____________  
 i) The value of β(2, 3) = _________________  
 j) The surface  ],sin,cos[),( uvavavur 


  represents a ______________   

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) Represent the curve zyyx  ,122  parametrically.    
 b) Evaluate the divergence of ).( kzjyixxyz


   

 c) Evaluate the curl of kjziy


 cossin   
 d) Find the surface normal to the surface ],sin,cos[),( cuvuvuvur 

   
 e) 

Find the direction of maximum increase of the function 
22 yx

z


 at (0, 1, 2). 
 

 f) Find the limits of the double integration  dydxyxf ),(  over the triangle with 
vertices (0 0), (1,0), and (1,1). 

 

 g) Find the Laplace transform of the function 2( ) , 0 1, 0f t t t   otherwise.   
 h) Evaluate the convolution tt ee  by integration  
 i) Find the value to which the Fourier series of the function ( ) , 0 2f x x x   

will converge at 2x   
 

 j) Compute ( 3.5)    
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  Part – B (Answer any four questions)  

Q3 a) Use Laplace transform to solve 0)0(,0)0(,86 53   yyeeyyy tt . 
Provide the details of your work.  

(10) 

 b) 
Provide the inverse Laplace transform of 1ln

1
s
s
 

  
with details of all steps.  

(5) 

    
Q4 a) Provide the details of the solution of the given equation. 

0)0(,0)0(,10,101)(),(23  yytiftiftrtryyy  
(10) 

 b) 
Solve the integral equation  

t

dytty
0

)()(1)(  . 
(5) 

    
Q5 a) Using Green’s theorem evaluate  ( )

C

F r dr
 

��  counter clockwise where C is the 

boundary of the triangle with vertices (0,0), (2,0) and (2,1). ( ) [ , ]y xF r e e 


.   

(10) 

 b) 
Show that the integral  

)2,1,4(

)0,0,0(

)233( zdzxdyydx   is independent of path hence 

evaluate it. 

(5) 

    
Q6 a) Using divergence theorem evaluate 

S

dAnF .  where ],cos,sin,[cos zxyF 


S 

is the surface of 2,422  zyx . Provide the details of your work.  

(10) 

 b) Find the area enclosed by the cardioid r = a(1 – cosθ), 0≤ θ ≤ 2π. (5) 
    

Q7 a) Work out in detail to find the Fourier series for the function 
( ) 0, 2 0, ( ) 2,0 2,f x x f x x       period = 4 

(10) 

 b) Work out in detail to find the Fourier sine series for the function 
( ) , 0 .f x x x L    

(5) 

    
Q8 a) Work out in detail to find the Fourier integral of the function 

( ) 0, 0, (0) / 2, & ( ) , 0xf x x f f x e x         
(10) 

 b) Work out in detail to find the Fourier transform of the function ( )f x  where 
( ) 1, 0 1, & ( ) 0f x x f x     otherwise. 

(5) 

    
Q9 a) 

Show that 
1/21

3
0

5
6

11
3

x dx
x

            
 

  . Provide the details of your work.  

(10) 

 b) 
Find the scalar field f  for which the vector field 



  2,,

z
xy

z
x

z
yfgrad . 

(5) 

 
 


