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Note: The question paper is divided into three sections A, B and C. Write 
answers as per the given instructions. In case of any discrepancy, 
the English version will be final for all purposes. Check your paper 
code and paper title before starting the paper. You are allowed to use 
a non-programmable calculator, however, sharing of calculators is 
not allowed. 

{ZX}e : ¶h àíZ nÌ VrZ IÊS>m| 'A' '~' Am¡a 'g'‘| {d^m{OV h¡ àË¶oH$ IÊS> 
Ho$ {ZX}emZwgma àíZm| Ho$ CËVa Xr{OE& {H$gr ^r {dg§J{V H$s pñW{V 
‘| A§J«oOr ê$n hr A§{V‘ ‘mZm Om¶oJm& àíZ nÌ ewê$ H$aZo go nyd© 
àíZ nÌ H$moS> d àíZ nÌ erf©H$ Om±M bo AmnH$mo {~Zm àmoJ«mq‘J dmbo 
Ho$bHw$boQ>a Ho$ Cn¶moJ H$s AZw‘{V h¡ naÝVw Ho$bHw$boQ>a Ho$ hñVm§VaU 
H$s AZw‘{V Zht h¡& 

 Section - A 8 × 2 = 16
(Very Short Answer Questions)

Note: Answer all questions. As per the nature of the question delimit 
your answer in one word, one sentence or maximum up to  
30 words. Each question carries 2 marks.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 
2 A§H$m| H$m h¡&
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1) (i) Find the residue of the following at the pole z = 0  
cos

z
z

  Yw«d z = 0 na {ZåZ ’$bZ H$m ao{OSy>¶ kmV H$s{OE- cosz
z

 (ii) Find the Laplace transform of ( )f t
i

e e
2

it it

=
- -

  
  {ZåZ ’$bZ H$m bmßbmg ê$nmÝVa kmV H$amo& ( )f t

i
e e
2

it it

=
- -

 (iii) Determine the sum of eigen values of the given matrix.
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  Xr JB© ‘o{Q´>³g Ho$ AmBJ|Z ‘mZm| H$m ¶moJ kmV H$amo&
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 (iv) Find curl r2_ i where r xi yj zk= + +t t t

  curl r2_ i kmV H$amo Ohm± r xi yj zk= + +t t t

 (v) If  z x iy= +  is complex number, then find the imaginary part of  
( )z z2 +

  ¶{X z x iy= +  gpå‘l g§»¶m h¡ Vmo ( )z z2 +  H$m H$mën{ZH$ ^mJ 
kmV H$amo&

 (vi) What is value of ( ) ( )g x x b dxd -

3

3

-

y  where ( )x bd - is Dirac 
delta function?

  ( ) ( )g x x b dxd -

3

3

-

y  H$m ‘mZ ³¶m hmoJm? Ohm± ( )x bd -  {S>amH$ 

  S>oëQ>m ’$bZ h¡?
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 (vii) If function ( ) ( ) ( )f x H x H x1 0= +  Here H denotes Hermite 
Polynomial, then plot the graph between ( )f x  versus x.

  ¶{X ’$bZ ( ) ( ) ( )f x H x H x1 0= +  h¡ ¶hm± H  ha‘mBQ> ~hþnX h¡ Vmo 

( )f x  H$m x Ho$ gmW J«m’$ {M{ÌV H$s{OE&

 (viii) What are poles of function ( )f z  where ( )
( )

f z
z z a

3
2 2 2

=
+

  ’$bZ ( )f z  Ho$ Y«wd ³¶m hm|Jo? ( )
( )

f z
z z a

3
2 2 2

=
+

 Section - B 4 × 8 = 32
(Short Answer Questions)

Note: Answer any four questions. Each answer should not exceed 
200 words. Each question carries 8 marks.

IÊS> - ~
(bKw CÎmar¶ àíZ)

{ZX}e : {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 8 A§H$m| H$m h¡&

2) Find div dVFy  using divergence theorem for the vector 

 x i y j z kF 2 2 2= + +t t t  taken over cube 0 1, 0 1, 0 1,x y z# # # # # #

 ¶{X g{Xe x i y j z kF 2 2 2= + +t t t   h¡ Vmo 

 KZ 0 1, 0 1, 0 1,x y z# # # # # #  Ho$ {bE AngaU à‘o¶ H$m Cn¶moJ 

 H$aVo hþE div dVFy  H$m ‘mZ kmV H$amo&
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3) Determine ( )f x  in a Fourier Sine Series. ( )
1; 0
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f x

x

x

2
1

2
1 1

< <

< <

=

Z

[

\

]]

]]

 

 ’w$[aEa Á¶m loUr ‘| ( )f x  H$mo ì¶³V H$s{OE-  ( )
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4) Find the eigen values and eigne vectors of matrix 
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 ‘o{Q´>³g Ho$ AmBJ|Z ‘mZ VWm AmBJ|Z ’$bZ kmV H$s{OE 
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5) Using Cauchy Riemann equations check the analyticity of the 

function ( )f z z3=  where z x iy= +  

 H$mo{M [a‘mZ g‘rH$aUm| H$m Cn¶moJ H$aVo hþE {ZåZ ’$bZ H$s EZo{b{gQ>r 
Om±M H$amo ( )f z z3=  Ohm± z x iy= +

6) Evaluate the following integral 
z z

z dz4 3

C
2-

-
d ny  counterclockwise 

 around any simple closed path such that
 (i) 0 and 1 are inside C 
 (ii) 0 is inside and 1 outside C 

 EH$ gmYmaU ~§X nW Bg Vah go boVo hþE dm‘mdV© ‘| {ZåZ g‘mH$b

 
z z

z dz4 3

C
2-

-
d ny  H$m ‘mZ kmV H$s{OE {H$ -

 (i) 0 VWm 1 d¥Îm C Ho$ ^rVa h¡&
 (ii) 0 d¥Îm C Ho$ ^rVa h¡ VWm 1 d¥Îm C Ho$ ~mha h¡&
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7) Check that following matrix is Hermitian or not?

 ( )
( )
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 ¶h Om±M H$amo {H$ {ZåZ ‘o{Q´>³g h{‘©{e¶Z h¡ AWdm Zht
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8) The velocity V (km/min) with respect to time t is shown in the table. 

 Estimate the distance Vdt
0

20

y  covered in 20 minutes using Simpson’s 
3/8 rule.

t 0 2 4 6 8 10 12 14 16 18 20
V 0 10 18 25 29 32 20 11 5 2 0

 g‘¶ t  Ho$ gmW doJ V (km/min) H$mo Q>o~b ‘| ~Vm¶m J¶m h¡ {gångZ Ho$  

 3/8 Ho$ {Z¶‘ go 20 {‘ZQ> ‘| V¶ H$s JB© Xÿar Vdt
0

20

y  kmV H$s{OE&

t 0 2 4 6 8 10 12 14 16 18 20
V 0 10 18 25 29 32 20 11 5 2 0

9) Solve the following partial differential equation where symbols have 
usual meanings yzp zxq xy+ =

 {ZåZ Am§{eH$ AdH$b g‘rH$aU H$mo hb H$amo Ohm± àVrH$m| Ho$ gm‘mÝ¶ AW© 
h¡ yzp zxq xy+ =
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 Section - C 2 × 16 = 32
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 16 
marks.

IÊS> - g
(XrK© CÎmar¶ àíZ)

{ZX}e  : {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 
eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 16 A§H$m| H$m h¡& 

10) (i) Find the value of 
z z
z dz
2 5
4

C
2+ +

+
d ny  if C is the circle  

 ( )z 1 1+ =  

  ¶{X C EH$ d¥Îm ( )z 1 1+ =  h¡ Vmo g‘mH$b 
z z
z dz
2 5
4

C
2+ +

+
d ny  

  H$m ‘mZ kmV H$s{OE-
 (ii) Find the Fourier Cosine transform of 
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11) Find the Fourier series corresponding to the function ( )f x  defined in 

 ( , )2 2-  as follows ( )f x x
x
x

2 2 0
0 2

for
for < <

# #
=

-
*

 
 ( )f x  ’$bZ Omo {H$ ( , )2 2-  ‘| n[a^m{fV h¡ go gå~pÝYV ’$mo[aAa loUr 

 kmV H$s{OE ( )f x x
x
x

2 2 0
0 2

for
for < <

# #
=

-
*

12) (i)  Using Rodrigues formula for Legendre polynomial ( )P xn  

Determine the final expression of following function 

( ) ( ) ( )f x P x P x2 33 1= + . 

   {bO|Ðo ~hþnX ( )P xn  Ho$ {bE amo{ÐJwEg gyÌ H$m Cn¶moJ H$aVo hþE {ZåZ 
’$bZ Ho$ {bE A§{V‘ ì¶§OH$ kmV H$s{OE - ( ) ( ) ( )f x P x P x2 33 1= +

 (ii)  Find the Laplace transform of the function ( )f t
a

e 1at

=
-

Here a is constant. 

   {ZåZ ’$bZ H$m bmßbmg ê$nmÝVa kmV H$s{OE ( )f t
a

e 1at

=
-

 ¶hm± 
a AMa h¡&

13) (i) Given 1, 2.72, 7.39, 20.09, 54. 0e e e e e 60 1 2 3 4= = = = =

  Evaluate e dxx

0

4

y  by Simpson’s 1/3 rule, 

   

  {X¶m h¡  1, 2.72, 7.39, 20.09, 54. 0e e e e e 60 1 2 3 4= = = = =   

  {gångZ Ho$ 1/3 {Z¶‘ go e dxx

0

4

y  H$m ‘mZ kmV H$s{OE&
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 (ii)  Find the Fourier transform of the slit function ( )f x  

  defined as ( )
; | |

0 ; | |
f x x

x

1

>

#
f

f

f

= *  Also determine the limit 

  of this transform as limit 0"f  

  pñbQ> ’$bZ H$m ( )f x  ’w$[aAa  ê$nm§Va kmV H$s{OE - 

  ( )
; | |

0 ; | |
f x x

x

1

>

#
f

f

f

= *  Bg ê$nm§Va H$s gr‘m limit 0"f  Ho$ 

  {bE kmV H$s{OE&


