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MATHEMATICAL METHODS 
(MATH 2001) 

 

Time Allotted : 3 hrs            Full Marks : 70 
 

Figures out of the right margin indicate full marks. 
 

Candidates are required to answer Group A and 
any 5 (five) from Group B to E, taking at least one from each group. 

 

Candidates are required to give answer in their own words as far as practicable. 
 

Group – A 
(Multiple Choice Type Questions) 

 

1.  Choose the correct alternative for the following:  10 × 1 = 10 
 

 (i) The value of  C z

dz

4
where 21: zC  is 

(a) i2                      (b) 0                           (c) i                             (d) i4  
 

 (ii) Which of the following functions has essential singularity at 0z ? 

(a)  
z

1                        (b)    
2

11

zz
                       (c)   

2ze                             (d) 3

1

ze  

 

 (iii) dxxPxP nm )()(
1

1



 where mn  is 

(a)1                             (b) 1                                (c)  0                               (d) 2  
 

 (iv) The inverse Fourier transform of    
s

sf
1


 
is  

(a) 
2

    (b) 1    (c) 

2           (d) 

4

2  

 

 (v) If the Fourier transform of )(tf is )(sF , then the Fourier transform  of
)3( tf  is 

(a)   






s

F
3

3

1             (b)   







33

1 s
F              (c)   








33

1 s
F             (d)   






 

33

1 s
F  

 

 (vi) The value of  xP3
is 

(a)  xx 35
2

1 3         (b)   xx 35
2

1 3         (c)   xx 35
3

1 3           (d)  23 35
2

1
xx   
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 (vii) In the Fourier series of 
124

)(
)(

22 xx
xf




 in ),(  , the value of 0a is 

(a)  
124

2      (b) 1      (c) 1                            (d) 0  

 

 (viii) Particular Integral (P.I.) of )3sin()65( 22 yxzDDDD   is 

(a) 
56

)3sin(


 yx      (b)   

56

)3sin( yx     

(c) 
56

)3sin(


 yx        (d) 

62

)3sin( yx   

 

 (ix) The complementary function of 02  str  is  
(a)    xyxxyz  21     (b)    xyxyz 221     
(c)     xyxyz  21     (d)    xyxxyz  21   

 

 (x) The value of   xJ n is 

(a)    xJ n
n1      (b)    xJn

n1  
(c)    xJ n

n 11       (d)    xJ n
n

1  

 
Group – B 

 

2. (a) Show that 
z

z
Lt z 0

 does not exist. 

 

 (b) Find the values of  a  and b such that the function 
   xyybxixyayxzf 22 2222   is analytic. 

 

 (c) Show that  











0,0

0,
22

z

z
yx

xy
zf , is continuous at 0z . 

4 + 4 + 4 = 12 
 

3. (a) Evaluate  


C

dz
zz

zz

)1)(3(

13
2

2

 by Cauchy’s integral formula where 

2:  izC . 
 

 (b) Find the nature of the singularities of the following functions: 

(i) 
3

sin
)(

z

zz
zf


    (ii) ecf(z) cos

z
   

 
. 

6 + 6 = 12 
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Group – C 
 

4. (a) Find the Fourier series of the following half-wave rectifier function

 











xx

x
xf

0,sin

0,0  

 

 (b)  Find  teF t
S 4cos2 3 . 

7 + 5 = 12 
 
5. (a) Find the Fourier sine series of   1 xxf  in  x0 . Hence deduce 

that 
4

.......
7

1

5

1

3

1
1


 . 

 

 (b) Find the inverse Fourier transform of 
134

1
)(

2 


ss
sf . 

7 + 5 = 12 
 

Group – D 
 

 
6.  (a)  Find the series solution of 022)1( 2  yyxyx about 0x . 
 

 (b) Show that x
x

xJ sin
2

)(
2

1 
 . 

7 + 5 = 12 
   
7.  (a) Use finite difference method to find the solution of the following 

boundary value problem:        04,10,113 2  yyxyxyyx at 
3,2,1x . 

 

 (b) Prove that       .1 xPxPxxnP nnn   

6 + 6 = 12 
 

Group – E 
 

8.  (a) Solve the following partial differential equation by Lagrange’s method:
xzqyxpzy  )()( . 

 

 (b) Solve the following non-linear partial differential equation by Charpit’s 
method: pqqypx  . 

6 + 6 = 12 
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9. (a) Solve the following homogenous linear partial differential equation:

.2 2
2

22

2

2
yxe

y

z

yx

z

x

z 










  

 

 (b) Solve the following partial differential equation by the method of 
separation of variables: 

  
,2 u

t

u

x

u







 where   xexu 360,   and u is a function of x and t . 

5 + 7 = 12 
 
 
 
 
 


