
 (vi) The solution of  02
2

2
2 




y
z

x
z  is 

(a) z=f ),()( 11 xyfxyf    (b) z= ),()( 21 xyfxyf   (c) z= ),()( 22 xyfxyf   (d) z= ).( 22 yxf   
  
 (vii) P.I. of )cos()( 2'2 yxzDD   is 

(a) )cos(2 yxx      (b) )sin(2 yxx   (c) )sin( yxx       (d)  )cos( yxx   
  

 (viii) If 34 2
1)( zzzf  , then 0z is a pole of order  

(a)  3   (b) 2    (c)  1           (d) 4. 
   (ix) If F{f (t)}=F(s) and 0a , then F{ƒ (at)} is 

(a) ),/(1 asFa      (b) ),/(1 asFa   
(c) ),/(1 asFa      (d) none of these.  

 

 (x) Residue of 2)1(
sin32)( 

 zz
zzf   at z=0 is 

(a) 1,   (b) 3,    (c) 2,             (d) i.  Group – B 
 

2. (a) Show by definition that the function 







0   when ,           0
0   when ,2

)(
)(

z
zzi

zzz
zf

is continuous at z=0. 
 

 (b) Find the analytic function whose imaginary part is 22 yx
yx


 . 

6 + 6 = 12 

3. (a) Use Cauchy’s Integral formula to evaluate  C

z dzz
e ,)1( 4

2  where C is 
the circle .3z  

 (b)  Expand )3)(1(
1)(  zzzf  in Laurent’s series valid for the region 

.31  z  
 (c)  Find  


C

dzzzz
zz ,)2()1(

12
2

2  where C is the circle .6z  
3 + 3 + 6 = 12  Group – C  4. (a) Find the Fourier series for the function 

  




 


xx
xxxf 0,2

0,2)(  

      Hence deduce that, .8...5
1

3
1

1
1 2

222
  

 

 (b) Find the Fourier sine transform of xxf 1)(  .  7 + 5 = 12 
 

5. (a) Find the Fourier transform of the function 
 

 ax
axxf   ,0

  ,1)(   and 

hence find .cossin dss
sxsa  

  (b) Find the Fourier inverse transform of the function
134

1)( 2  sssF . 
7 + 5 = 12    
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Group - D  
6. (a) Prove that  1

1
0)()( dxxPxP nm  if nm  where )(xPm  and )(xPn  are 

Legendre polynomials. 
 
 (b) Show that, )()1()( xJxJ n

n
n  . 

7 + 5 = 12 
 7. (a) Find power series solution of the differential equation

0)1( 2
22  xydx

dyxdx
ydx about the point 0x . 

 
 (b) Express the polynomial 253)( 234  xxxxxf  in terms of 

Legendre’s Polynomials. 7 + 5 = 12  Group - E 
 8. (a) Form the partial differential equation by eliminating the arbitrary 

function 0),( 2  zyxzxyf . 
  (b) Solve the following partial differential equation by Charpit’s method

qzyqp  )( 22  
6 + 6 = 12 

 9. (a) Find the general solution of the following Partial Differential 
Equation .sin6 2

22
2

2 xyy
z

yx
z

x
z 




  
 

 (b) Find the solution of t
uhx

u



 2
2

2  for which 

l
xxutlutu sin)0,(,0),(),0(   by method of separation of 

variables. 5 + 7 = 12     B.TECH/ME/4TH SEM /MATH 2001/2016 
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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 alternatives for the following: 10 × 1=10 
 
 (i) For what value of m, 2253 myxy  will be a harmonic function? 

(a) 5  (b) -5   (c) 0
              

(d) 3. 
  (ii) If C be a closed curve traversed in the anticlockwise sense and enclosing the point az  , and ƒ(z) be analytic within and on C, then 

 dzaz
zf

C
3)(

)(  
(a) )(" aif     (b) )(" aif  
(c) )(" af       (d) none of these. 

  (iii) The solution of zyqxp   is 
(a) ,0),( yxf     (b) ,0,  zyyxf  (c) ,0),( yzxyf     (d) .0),( 22 yxf  

  (iv) If F(s) be the Fourier transform of ƒ (t), then the Fourier transform of 
)(tf   is 

(a) F(s),          (b) –isF(s),             (c) isF(s)     (d) none of these. 
  (v) The regular singular point of the ODE xyʺ + 2y' - xy = 0 is 

(a) 1x           (b) 2x               (c)  0x     (d) none of these. 
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