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Note: The question paper is divided into three sections A, B and 
C. Write answer as per the given instructions. In case of any 
discrepancy, the English Version will be final for all purposes. 
Check you paper code and paper title before starting the 
paper. You are allowed to use a non-programmable calculator, 
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{ZX}e : ¶h àíZ nÌ VrZ I§S>m| "A' "~' Ed§ "g' ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE& {H$gr ^r {dg§J{V 
Ho$ pñW{V ‘| A§J«oOr ê$n hr ApÝV‘ ‘mZm Om¶oJm& àíZnÌ ewê$ 
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 Section - A 8 × 2 = 16
Very Short Answer Type Questions (Compulsory)

Note: Answer all questions. As per the nature of the question 
you delimit your answer in one word, one sentence or 
maximum up to 30 words. Each question carries 02 marks.

 IÊS> - "A'
A{V bKw CÎma dmbo àíZ (A{Zdm¶©)

{ZX}e : g^r Xg àíZm| Ho$ CÎma Xr{O¶o& Amn AnZo CÎma H$mo àíZmZwgma EH$ 
eãX, EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm§o ‘| n[agr{‘V H$s{OE& àË¶oH$ 
àíZ 2 A§H$m| H$m h¡&

1) (i) Find divergence of .x r2

  ’$bZ x r2  H$m AngaU kmV H$a|&

 (ii) Write the full form of CAD.
  eãX CAD H$m nyU© ê$n {bI|&

 (iii) Write the term 
x
x

q

p

2

2  in terms of δ  notation.

  nX 
x
x

q

p

2

2  H$mo δ Ho$ nXm| ‘| {bI|&

 (iv) Find the value of ydx
.

4

5 2

y  using Trapezoidal rule.

  ydx
.

4

5 2

y  H$m ‘mZ Q´>onoOmoBS>b {Z¶‘ go kmV H$s{OE&

x 4.0 4.2 4.4 4.6 4.8 5.0 5.2
y 1.38 1.43 1.48 1.53 1.57 1.60 1.65
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 (v) Find the eigen values of following matrix
  {ZåZ ‘o{Q´>³g Ho$ AmBJoZ ‘mZ kmV H$s{OE&

     
2
1

2
1

2
1

2
1

-

R

T

S
S
S
S
SS

V

X

W
W
W
W
WW

 (vi) Calculate the 

  ( ) ( )
dx
d x x dxH H3 5+

1-

1
< F# -y

  Here H denotes Hermite polynomials.

  g‘mH$b ( ) ( )
dx
d x x dxH H3 5+

1-

1
< F# -y  H$s JUZm H$a|&

  ¶hm± H ha‘mBQ> ~hþnX h¡&

 (vii) Plot the function 
( )
( )
x
x4

P
P

1

3  with x. Here P denotes Legendre 
polynomials.

  ’$bZ 
( )
( )
x
x4

P
P

1

3  H$mo x Ho$ gmW J«m’$ ~ZmAmo ¶hm P {bOoÝS´> ~hþnX h¡&

 (viii) Which of the following is wrong relation about Bessel 
function? Write the correct relation also.

  ~ogb ’$bZ Ho$ gå~ÝY ‘o§ H$m¡Zgm gå~ÝY JbV h¡? VWm ghr 
gå~ÝY ^r {bI|&

  (a) ( ) ( )x xJ J2 2=-  (b) ( ) ( )x xJ J3 3=-

  (c) ( ) ( ) cotx x xJ J/ /1 2 1 2=-  (d) ( ) ( )x xJ J4 4=-
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 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 CÎma dmbo 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) Matrix A is given as 

  A
i

i i

i
i
i

1
2

1
0
3

2
3=

-

-

- +

+
R

T

S
S
S
S

V

X

W
W
W
W 

 Writing all proper steps check type of matrix that is this matrix 
Hermitian or Skew Hermitian?

 ‘o{Q´>³g A Bg àH$ma h¡ 

  A
i

i i

i
i
i

1
2

1
0
3

2
3=

-

-

- +

+
R

T

S
S
S
S

V

X

W
W
W
W

 g^r à‘wI nXm| H$mo {bIVo hþE ‘o{Q´>³g Ho$ àH$ma H$s Om±M H$a| {H$ ³¶m ¶h 
h{‘©{e¶Z ‘o{Q´>³g h¡ ¶m {df‘ h{‘©{e¶Z h¡? ³¶m Amn ¶h H$h gH$Vo h¢ 
{H$ ¶h Z Vmo h{‘©{e¶Z h¡ Z {h {df‘ h{‘©{e¶Z h¡?
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3) Check the analiticity of function 

 f 3 2 2 3( ) 3 (3 5)z x xy i x y y= - + - + .

 ’$bZ f 3 2 2 3( ) 3 (3 5)z x xy i x y y= - + - +  H$s EZo{b{Q>{g{Q> H$s 
Om±M H$a|&

4) Determine the residues at the poles for following function

  f
z
z

1
1 2

=
-

+
( )z d n

 ’$bZ f
z
z

1
1 2

=
-

+
( )z d n  Ho$ {bE Y«wdmo§ na ao{OS>çy kmV H$a|&

5) Vector (3 6 ) 14 20x y i yz j xz kA 2 2= + - +v t t t

 Evaluate .drA
C

v vy  from t = 0 to t = 1 along the path 

 C: , ,x t y t z t2 3= = =

 g{Xe (3 6 ) 14 20x y i yz j xz kA 2 2= + - +v t t t  g‘mH$b .drA
C

v vy  H$mo 

 t = 0 go t = 1 VH$ nW  Ho$ {bE kmV H$a| Ohm± nW 

 C: , ,x t y t z t2 3= = =  h¡&

6) Find the Fourier transform of 
;

;
f

x a
x a

1

0

<

>
=( )x *

 {ZåZ ’$bZ H$m ’y$[a¶o ê$nmÝVa kmV H$a|&

 
;

;
f

x a
x a

1

0

<

>
=( )x *
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7) Find the Laplace transform of

 3 2 6 5 (2 ) 3 (2 )sin cost t t t/4 3 2- + + -

 {ZåZ ’$bZ H$m bmßbmg ê$nmÝVa kmV H$a|&
 3 2 6 5 (2 ) 3 (2 )sin cost t t t/4 3 2- + + -

8) Evaluate x e dx/ ( )x1 2

0

/1 3
3

-y

 {ZåZ x e dx/ ( )x1 2

0

/1 3
3

-y  kmV H$a|&

9) Solve the partial differential equation.

 (3 ) ( ) 2( )x y z p x y z q z y+ - + + - = -  Here symbols have 
usual meanings.

 {ZåZ Am§{eH$ AdH$b g‘rH$aU hb H$a|&
 (3 ) ( ) 2( )x y z p x y z q z y+ - + + - = -  ¶hm± àVrH$m| Ho$ gm‘mÝ¶ 

àM{bV AW© h¢&

 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{O¶o& Amn AnZo CÎma H$mo 500 eãXm| ‘| 
n[agr{‘V H$s{OE& àË¶oH$ àíZ 16 A§H$m| H$m h¡&
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10) (a) Determine the residues at the poles of the function
  {ZåZ ’$bZ Ho$ Y«wdm| na ao{OS>çy kmV H$a|&

  f
z z z
z
2 2
4

3 2

2

+ +

+
( )z =

 (b)  Determine the eigenvalues and eigenvectors for following 
matrix

  {ZåZ g{Xe Ho$ AmBJoZ ‘mZ d AmBJoZ g{Xe kmV H$a|&

  
5
2

2
2

A =
-

-
> H

11) Find the Fourier coefficients corresponding to the function with 
period 10.

  f
x
x

0
3

5 0
0 5
< <

< <

-
( )x = *

 Find the corresponding Fourier series.
 Amd¥V©H$mb 10 Ho$ {bE {ZåZ ’$bZ Ho$ {bE ’y$[a¶o JwUm§H$ kmV H$a|& 

  f
x
x

0
3

5 0
0 5
< <

< <

-
( )x = *

 VWm g§JV ’y$[a¶o loUr ^r kmV H$a|&

12) Verify Stokes’ theorem for ( 2) ( 4)y z i yz j xzkF = - + + + -v t t t

 Where S is the surface of the cube

 0, 0, 0, 2, 2, 2x y z x y z= = = = = =  above the xy plane.

 ’$bZ ( 2) ( 4)y z i yz j xzkF = - + + + -v t t t Ho$ {bE ñQ>moH$ à‘o¶ 
gË¶m{nV H$amo Ohm§ KZ H$s gVh S Vb xy Ho$ Cna Bg Vah h¡… 

 0, 0, 0, 2, 2, 2x y z x y z= = = = = = . 
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13) (a)  Dividing the interval 0 to 1 in 10 equal parts and using 
Simpson’s 1/3 rule find 

   0 go 1 Ho$ AÝVamb H$mo ~am~a 10 ^mJm| ‘| {d^m{OV H$aVo hþE 
{gångZ Ho$ 1/3 {Z¶‘ go kmV H$a| 

  
( )

dx
1 2
1

0

1

+
y

 (b)  Perform four iterations of the Newton-Raphson method to 
find the smallest positive root of the equation.

  5 1 0x x3- + =

  g‘rH$aU 5 1 0x x3- + =  na Mma nwZamdV© H$aVo hþE Ý¶yQ>Z 
ao’$gZ {d{Y go g~go N>moQ>o YZmË‘H$ ‘yb H$mo kmV H$a|&


