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REV-01                                                                                                                                                             2021/03 

MSM/36/41 

M.Sc. MATHEMATICS 
THIRD SEMESTER 

MATHEMATICAL METHODS 

MSM-303 

 
  Duration :  3 hrs.                                                                                                         Full Marks :  70 

PART-A : Objective 
  Time : 20 min.                                                                                                                       Marks : 20 

Choose the correct answer from the following:                                                1X20=20 
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3. The value of  1L is: 

 a. 0 b. -1 
c. 

S

1
  

d. None 

 

4.  Boundary value problems in the theory of ordinary differential equation can lead to  
 integral equations of the type: 

 a. Volterra b. Fredholm 
c. Mellin d. Laplace 

 

5. If the upper limit of the integral equation is not a constant then the equation is of the type: 
 a. Volterra b. Fredholm 

c. Hankel d. Holbert 
 

6.  natteL  is: 

 a. 
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c. Both a and b d. None of the above 
1 
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7. Linear integral equation of the form, 



b

a

dxkxfx  )(),()()( is known as Fredholm integral equation of:  

 a. 1st kind  b. 2nd kind 
c. 3rd kind d. None 

 

8. A linear integral equation of the form, 



b

a

dttytxkxy )(),()(   is called homogeneous Volterra integral equation of:  

 a. 1st kind b. 2nd kind 
c. 3rd kind d. All of the above 

 

9. Formula to convert multiple integral  
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d. None 

 

10. 
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11.   )()( SftFL   then   )())( aSftFeL at   is called:  

 a. 1st shifting theorem b. 2nd shifting theorem 
c. Both a and b d. None 

 

12. 
Inverse Laplace transform of 
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1
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c. Both a and b d. None 
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13. Fourier transform is defined on: 
 a. ),(   b. )0,(  

c. ),0(   d. ),0[   
 

14. Which of the following can’t be a kernel of cosine transformation? 
 a. sxSin  b. isxe

 

c. sxe  
d. All of the above 

 

15. If )(SF  is the Fourier transformation of )(xF  then Fourier transformation of )(kxF is:  

 a. 
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c.  ksF  d.  sxF  
 

16. )0(L : 

 a. 0 b. 1 
c. Undefined d. None 

 

17. Which can’t be the eigen value of the equation, 



b

a

dttytxkxy )(),()(   

 a. 0  b. 1  

c. 2  d. None 
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d. None 
 

19. If 
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a
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 a. Sinhatebt
 

b. Sinhate bt
 

c. Sinhbtebt
 

d. None 
 

20. 
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 then: 

 a. 1n  b. 1n  

c. n is rational  d. n is positive rational 
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PART-B : Descriptive 
 

      Time :  2 hrs. 40 min.                                                                                                    Marks :  50 

 

[ Answer question no.1 & any four (4) from the rest ] 
 

1. a. Form an integral equation corresponding to the differential equation, 

                                           02///  xyy  

     with initial conditions,     1)0(0,
2

1
0  yyy . 

b. Find the eigen values and corresponding eigen function of the  
    integral equation 

 

1

0

)()6()( dttytxxy    

6+4=10 

    

2. a. Show that the linear differential equation of 2nd order 

  )()()( 212

2

xFyxa
dx

dy
xa

dx

yd
  

  with initial conditions 10 )0(,)0( cycy   can be transformed   

  into non-homogeneous Volterra equation of 2nd kind. 

b. Find 
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3. a. Find Fourier transformation of )(xF  defined by, 
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And  hence evaluate, 
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CosSxSinax





 

(ii) dS
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SinS
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b. Apply convolution theorem to find, 
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6+4=10 
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4. a. Find Fourier Sine and Cosine transformation of )(xf  if, 
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5. a. Show that xxy 2cos)(  is a solution of the integral equation  

   



0

)(),(3cos)( dttytxkxxV  

   Where 
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b. Evaluate  tSinetL t 322
 

6+4=10 

    

6. a. Using Laplace transformation solve the following differential  
    equation, 

  0)0(,1)0(,33 2

2
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3

3

 xxetx
dt

dx

dt

xd

dt

xd t
 

b. Find Laplace transformation of: 

  (i) SinhatCoshat  

  (ii) tCos 33
 

6+4=10 

    

7. a. What is the integral equation of Convolution type? 

b. What is the Leibnit’z rule of differentiation under integral sign? 

c. What is the homogeneous integral equation of 2nd kind? 

d. Write Volterra equation of 2nd kind. 

e. Write a note on Mellin and Hankel transformation. 

1+1+1+1+6=10 

    

8. a. Transform the boundary value problem 

   0)1(,0)0(,
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   To Fradholm integral equation 
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b. Solve the following homogeneous integral equation: 
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