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Section A 

Q.1   Solve any five questions from the following:- 

a) Evaluate ∫     (
 

 
)

 

 
         

 

b) Evaluate ∫   
 

 
√       

c) Find the mean value of the ordinates of a semicircle of radius ‘a’. 

d) Evaluate ∫ ∫  
 

 
 

 

 

 
      

e) Change the order of integration ∫ ∫  (   )    √ 

 √ 

 

 
 

 

f) Evaluate ∫ ∫       
    

 

 

 
 

g) Find the volume of the solid generated by the curve        between the      and   . 
h) The surface area of the solid generated by the revolution of the area bounded by                               

the curve   ( ) , the y-axis and the abscissae     and     about the y-axis is ___________. 
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Q.2   a) Evaluate ∫     
  

 
   

 

b) Evaluate ∫ ∫      
  

 

 

 
     

c) Find the surface area of the solid generated by revolving the asteroid  
 

   
 

   
 

  about the X-axis. 
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Q.3   a) Evaluate ∫  (    )
 

 
 

 
   

 

b) Evaluate  ∬        
 

 , over the triangle whose vertices are (0,0) , (2,1) , (0,1). 

 
c) Find the area of the larger region bounded by the circle         and the straight line      . 
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Q.4   a) Evaluate ∫
√ 

         

 

 
   

 

b) Change the order of integration and evaluate ∫ ∫
 

 

   

 

 

 
      

 
c) Find the volume of the cylinder      and      and     ,          
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Q.5   

a) Evaluate  ∫ ∫ ∫       
√     

 

 √ 

 

 

 
 

 

b) Change the polar co-ordinate and evaluate ∬
    

       
 over the region bounded by the concentric 

circle         and          . 
c) Find the RMS value of      over the range     and    . 
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                                                                                      Section B  
Q.6   Solve any five from the following: 

a) If  ( )  
 (     )

  
 in the interval(–    ), then find the Fourier coefficients. 

 
b) If  ( )        in the interval(    ), then find a0. 
c) If ( )       , in the interval (-1,1), then find an. 
d) Define the Fourier series expansion and Fourier coefficients of  ( ) with period 2L in the interval    

(C, C+2L). 

e) Verify Cayley-Hamilton theorem for A=*
  
  

+ 

 

f) Find the rank of the matrix A=*
   
   

+ 

g) If the characteristic equation for the matrix A is               , then find Eigen values of the 
matrix A. 

h) Examine whether the following vectors are linearly independent or dependent. 
    (     ) ,    (      ) 
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Q.7   a) Obtain the Fourier series to represent    in the interval       . 
b) Find Half-range sine series for  (   ) in the interval       . 
c) Find the rank of the matrix 

   [

     
    
 
 

  
 

 
 

 
 

] 
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Q.8   a) Find the Fourier series for 
  ( )    ,        
              ,       

b) Find the Fourier series of  ( )         in the interval(    ). 
c) Investigate the value of λ and  , so that the system            ,            , 

           has   
i. Unique solution 

ii. No solution 
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Q.9   a) Solve the following equations 
           ,           ,           ,            . 

b) Find the Fourier series of  ( )      ,        
                                                              ,       

c) Find the Eigen values and Eigen vector for the highest Eigen value of the matrix. 

    [
    
    
   

] 
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Q.10  a) Find the Half-range cosine series for the function    ( )        ,       (If λ is not an integer). 
b) Verify Cayley-Hamilton theorem for the matrix 

   [
    
    
    

] And use it to find A-1. 

 
c) Examine whether the following vectors are linearly independent or dependent. 

X1 =[3,1,4] , X2=[2,2,-3] , X3=[0,-4,1] 
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