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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 àýnÌ VrZ I§S>m| "A', "~' Ed§ "g' ‘| {d^m{OV h¡& àË¶oH$ I§ÊS> 
Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE& {H$gr ^r {dg§J{V H$s pñW{V 
‘| A§J«oOr én hr A§{V‘ ‘mZm Om¶oJm& àý nÌ ewé H$aZo go nyd© nona 
H$moS> d àýnÌ erf©H$ Om±M bo& AmnH$mo {~Zm àmoJ«m[‘§J dmbo Ho$bHw$boQ>a 
Ho$ Cn¶moJ H$s AZw‘{V h¡, naÝVw Ho$bHw$boQ>a Ho$ hñVm§VaU H$s AZw‘{V 
Zhr h¡&

 Section - A 8 × 2 = 16

(Very Short Answer Type 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 mark.
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 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$ H$m h¡&

1) (i) Write the complex number i2  in polar form?

  Y«wdr¶ én ‘| g{‘l g§»¶m i2  H$mo {bImo&

 (ii) Find the unit vector normal to the surface x y xz2 42 + = at the 
point , ,2 2 3-^ h.

  gVh x y xz2 42 + =  Ho$ bå~dV BH$mB© g{Xe q~Xþ , ,2 2 3-^ h 
na kmV H$s{OE&

 (iii) If y qr yr
A Ad =x s s  What does letter x represents in terms of letters 

y,q,r,s?

  ¶{X y qr yr
A Ad =x s s  h¡ Vmo Aja x, Ajam| y,q,r,s Ho$ én ‘| ³¶m ì¶³V 

H$aVm h¡?   

 

 (iv) Evaluate 

2
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`

`

j

j
  

  

  

  kmV 
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`

`

j

j
 H$s{OE&

 (v) Bessel function is given by ( ) ......J x
a
x x

1
640

2 4

= - + -

  What is the value of a?

  ~ogb ’$bZ {ZåZ h¡ ( ) ......J x
a
x x

1
640

2 4

= - + -  Vmo a H$m ‘mZ 
³¶m hmoJm?
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 (vi) Evaluate the integral 
x
dx

1
1

0

1

+
#  by Trapezoidal rule up to 3 

  decimals Here h= 0.25 and   
x 0 0.25 0.50 0.75 1.00

x1
1
+ 1 0.8 0.667 0.571 0.5

  

  ÌonoOmoBAXb Ho$ {Z¶‘ go g‘mH$b 
x
dx

1
1

0

1

+
#  H$m ‘mZ kmV H$amo 

¶hm± h= 0.25  d   
x 0 0.25 0.50 0.75 1.00

x1
1
+ 1 0.8 0.667 0.571 0.5

 (vii) Evaluate the value of the 2 ( )P x dx0

1

1

-

6 @#  

  Where is P0(x) Legendre polynomial.
  

  2 ( )P x dx0

1

1

-

6 @#  H$m ‘mZ kmV H$amo&

  Ohm± P0(x) {bO|Ðo ~hþnX h¡

 (viii)  Find the Laplace transform of function t et

   ’$bZ t et  H$m bmßbmg énm§Va kmV H$amo&

 Section - B 4 × 8 = 32

(Short Answer Type Questions)

Note: Answer any four question. Each answer should not exceed 200 
words. Each question carries 8 marks.
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(IÊS> - ~)

(bKw CÎmar¶ àíZ)

{ZX}e : {H$Ýhr Mma àíZm| Ho$ 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$mo H$m h¡&

2) Construct an analytic function  f (z) = u (x,y) + iv (x, y) where 
v (x,y) = 6xy – 5x + 3 Express the result as a function of z.

 {ZåZ ’$bZ H$mo EZo{b{Q>H$ ’$bZ Ho$ én ‘| ~ZmBE 

 f (z) = u (x,y) + iv (x, y)  Ohm± v (x,y) = 6xy – 5x + 3 n[aUm‘ H$mo ’$bZ 
z Ho$ én ‘| ì¶³V H$[aE&

3) Use Newton Gregory forward difference interpolation formula to 
compute y(3.62) from the following table. 

x 3.60 3.65 3.70 3.75
y 36.598 38.475 40.447 45.521

 Ý¶yQ>Z J«oJmoar AJ«§Va A§Vd}eZ gyÌ H$m à¶moJ H$a {ZåZ gmaUr go y(3.62) 
H$s JUZm H$s{OE& 

x 3.60 3.65 3.70 3.75
y 36.598 38.475 40.447 45.521

4) Verify Stoke's theorem for ( )x y i yz j y zkA 2 2 2= - - -t t t where S 
is the upper half surface of the sphere x2 + y2 + z2 = 1 and C is its 
boundary.

 ñQ>moH$ H$s à‘o¶ ( )x y i yz j y zkA 2 2 2= - - -t t t Ho$ {bE gË¶m{nV H$[aE 
Ohm± S  Jmobo x2 + y2 + z2 = 1 H$s Cnar AY© gVh h¡ VWm C  BgH$s n[agr‘m 
h¡&
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5) Represent the vector zi xj ykA 2= - -t t t in cylindrical coordinates. 
Thus determine , andA AzAt z . 

 
 g{Xe zi xj ykA 2= - -t t t H$mo ~obZmH$ma {ZX}em§H$mo ‘| ì¶³V H$s{OE 

VWm , AAt z  Am¡a Az  H$m {ZYm©aU H$s{OE&

6) (a) Using Gamma function evaluate y e dyy

0

3
3

-#

 (b) Using Gamma function evaluate dz3 z4

0

2
3

-#  

 

 (a) Jm‘m ’$bZ H$m Cn¶moJ H$aVo hþE y e dyy

0

3
3

-#  kmV H$ao&

 (b) Jm‘m ’$bZ H$m Cn¶moJ H$aVo hþE dz3 z4

0

2
3

-#  kmV H$ao&

7) Find the eigen values and eigen vectors of the following matrix
 

 

2

0

2

0

4

0

2

0

5-

-

> H

 {ZåZ ‘o{Q>©³g Ho$ AmBJ|Z ‘mZ VWm AmBJ|Z g{Xe kmV H$ao&

 

2

0

2

0

4

0

2

0

5-

-

> H

[Marks 4+4]
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8) Find the Laplace transform of function sin
e e

2

at at- -

c m  at here a is 
constant.

 ’$bZ sin
e e

2

at at- -

c m  at H$m bmßbmg énm§Va kmV H$amo& ¶hm± a AMa 
h¡&

9) Find the poles and residues at the poles for the following function 

 
z z
z

2
1

2 -
+  .

 ’$bZ 
z z
z

2
1

2 -
+  Ho$ Y«wd VWm Y«wdmo na ao{OSw>E kmV H$[aE&

 Section - C 2 × 16 = 32

(Long Answer Type Questions)

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

(IÊS> - g)

(XrK© CÎmar¶ àíZ)

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

10) (a) Using Residues etc. find the value of   

  
( ) ( )x x x

x
dx

1 2 22 2 2

2

+ + +
3

3

-

#
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 (b) Solve 
yz

y z
p

zx
z x

q
xy

x y-
+

-
=

-
c ` cm j m

  Here symbols have usual meaning in partial differential  
 equation.

 (a) ao{OSw>E Am{X H$m Cn¶moJ H$aVo hþE {ZåZ kmV H$ao&

  
( ) ( )x x x

x
dx

1 2 22 2 2

2

+ + +
3

3

-

#

 (b) 
yz

y z
p

zx
z x

q
xy

x y-
+

-
=

-
c ` cm j m hb H$ao&

  ¶hm± Am§{eH$ AdH$b g‘rH$aU ‘| àVrH$mo Ho$ gm‘mÝ¶ àM{bV  
 AW© h¡&

11) (a) Using Newton Rapson method, find 1
3( )12

 (b) Verify the Cayley Hamilton theorem for matrix 
3

1

2

4-
= G

 (a) Ý¶yQ>Z aoâgZ gyÌ H$m Cn¶moJ H$aVo hþE 1
3( )12  H$m ‘mZ kmV H$amo&

 (b) ‘o{Q´>³g 
3

1

2

4-
= G Ho$ {bE Ho${b ho{‘ëQ>Z à‘o¶ gË¶m{nV H$[aE&

[Marks 4+4]

[Marks 4+4]
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12) (a) Find the Fourier transform of the function

  ( )
;

;
f x

x a

x a

1

0

1

2
=)

   (b) Graph for f (x) and its Fourier transform for a = 3.

 (a) {ZåZ ’$bZ H$m ’w$[aAa énmÝVa kmV H$[aE

  ( )
;

;
f x

x a

x a

1

0

1

2
=)

 (b) ‘mZ a = 3  Ho$ {bE ’$bZ f (x) H$m J«m’$ VWm BgHo$ ’w$[aAa énm§Va 
 H$m J«m’$ ~ZmBE&

13) Find the Fourier coefficients corresponding to the function
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;

;
f x x

x
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r

r
=

-
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 Also write the corresponding Fourier series. 
 {ZåZ ’$bZ Ho$ g§JV ’w$[aAa JwUm§H$ kmV H$ao

 ( )
;

;
f x x

x

x

0

4

0

0

1

1

#

#
r

r

r
=

-
*

 VWm CgHo$ g§JV ’w$[aAa loUr ^r kmV H$ao&

[Marks 4+4]


