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9. (a) Find the general solution of the following partial differential equation 
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 (b) Solve the following partial differential equation   22 xyyqxpz   
6 + 6 = 12 
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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  3f , where   iszCdz
az

zz
af

C

5.2:,
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(a) 0    (b) 1    (c) i
             

(d) -1. 
 

 (ii) If the function  zf is not analytic at ,0z then 0z  is called 

(a) an ordinary point of   zf     (b) a singular point of  zf   

(c) zero of  zf      (d) none of these. 
 

 (iii) If  sF  is the Fourier Transform of   0, axf then )}({ axfF is  

(a) )/(
1

asF
a

     (b) )/(
1

asF
a


  

(c) )/(
1

asF
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      (d)  1
F Sa

a
  

 

 (iv) If the function     xxxf , is represented by a Fourier series 

as  





1

0 sincos
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a , then na  

(a) 0    (b) 1    (c) 2             (d) ½. 
 

 (v) The residue of 
22
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at iaz   is 

(a) ia
2

1
    (b) ia

2

1
   (c) ia             (d) a  
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 (vi) The solution of the differential equation (1 − xଶ)y" − 2xy′ + 12y =
0 is  
(a)  P୬(x)    (b) Pଵ(x)              (c) Pଶ(x)       (d) Pଷ(x) 

 

 (vii) Jభ
మ
(x) is given by  

(a) ඨ
2π
x

sin ඨ (b)         ݔ
2π
x

cos x          (c) ට
π
2x

 cos x            (d) ඨ
2

πx
sin  ݔ

 

 (viii) P. I. of ൫Dଶ + 4DD′ − 5D′ଶ൯ = sin(2x + 3y) is  

(a)  2 sin(2x + 3y)                                                  (b) 
3
4

sin(3ݔ +     (ݕ2

(c)  
ଵ

ଵ
sin(2ݔ + ݔsin(2  (d)                                              (ݕ3 +   (ݕ3

 

 (ix) The solution of the p. d. e p − q = 1 is  
(a) z = ax + (1 − a)y                                            (b) z = ax 
(c) z = ax + (a − 1)x + c                                     (d) z = c  

 

 (x) The Fourier series of an even function contains only  
(a) cosine terms                                                     (b) sine terms  
(c) sine and cosine terms                                    (d) none of these.  

 
Group – B 

 

2. (a) Use the definition of limit to prove that    izzizLt
iz




1
1

. 
 

 (b) Determine whether the function yev x sin  is harmonic. If 

harmonic, then find the analytic function   ivuzf   in terms of z . 
6 + 6 = 12 

 

3. (a) State Cauchy′s Integral formula and if f(z) = 5zଶ − 4z + 3, 
then show that  


()

ାଷ୧
dz = −π(24 + 84i), where τ is the ellipse 16xଶ + 9yଶ = 144τ .  

 

 (b) Use Residue theorem to evaluate    
(ାଵ)

యିଶమ||ୀభ
మ

 dz   

6 + 6 = 12 
 

Group – C 
 

4. (a) Find the Fourier series expansion of f(x) = x + xଶ on ൣ– π, π൧.   
Hence, deduce that 

1 +
ଵ

ଶమ +
ଵ

ଷమ +
ଵ

ସమ + ⋯ =
πమ


.  
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 (b) Find the Fourier sine transform of the function eି|୶|. Hence prove that 


୶ ୱ୧

(ଵା୶మ)
dx =

π

ଶ
eି୫∞

 , m > 0. 
 6 + 6 = 12 

 
5. (a) Find the Fourier transform of  tf  defined by 

 -ate 0 0
( )

0  t 0

for t a
f t

for

   


 If   
 21

1

is
thF


 and   0th for ,0t find  th using convolution 

theorem. 
 

 (b) Find the Fourier inverse transform of the function F(s) =
ଵ

ୱమାସୱାଵଷ
 .  

7 + 5 = 12 
 

Group – D 
 

6. (a) Solve in series (1 − xଶ) ୢమ୷

ୢ୶మ − x
ୢ୷

ୢ୶
+ 4y = 0 about the point x = 0. 

 

 (b) Show that Jି భ
మ
(x) = ට ଶ

π୶
cos x . 

7 + 5 = 12 
 
7. (a) Solve by Frobenius method:   .012 2  yxyxyx  
 
 (b) Prove the following recursion relation for Bessel’s function using 

generating function  

       xxJxnJxxJ nnn 1
 

8 + 4 = 12 
 

Group – E 
 

8. (a) Solve    
பమ

ப୶మ +
பమ

ப୶ ப୷
− 6

பమ

ப୷మ = y cos x  
 

 (b) Form the partial differential equations (by eliminating the arbitrary   
  functions) from f(xଶ + yଶ, z − xy) = 0. 

6 + 6 = 12 
 
 
 


