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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 "A', "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE& {H$gr ^r {dg§J{V H$s 
pñW{V ‘| A§J«oOr ê$n hr A§{V‘ ‘mZm Om¶oJm& àý nÌ ewê$ H$aZo go 
nyd© nona H$moS> d àýnÌ 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 Zhr 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.
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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$m| H$m h¡&

1)	 (i)	 If log rz= 	 find d z  Here r x y z2 2 2= + + 		

		  ¶{X log rz=  h¡ Vmo d z  kmV H$amo& ¶hm± r x y z2 2 2= + +

	 (ii)	 Find the Laplace transform of  
t

3-

		
t

3-  H$m bmßbmg ê$nmÝVa kmV H$amo&

	 (iii)	 Evaluate 
2 3
6

		  kmV H$amo& 
2 3
6

	 (iv)	 Is relation ( ) ( )J x J x
2
1

2
1=- - correct for Bessel function?

		  ~ogb ’$bZ Ho$ {bE ³¶m gå~ÝY ( ) ( )J x J x
2
1

2
1=- -  gË¶ h¡?

	 (v)	 Separate the imaginary and real part of the complex function 
e z3

		  gpå‘l ’$bZ e z3  Ho$ H$mën{ZH$ VWm dmñV{dH$ ^mJ n¥WH$ H$[aE&

	 (vi)	 Consider Legendre polynomial ( )P x3  and ( )P x2  What is the 

		  value of ( ) ( )dx
d P x P x23 1+6 @ ?

		  {bO|Ð ’$bZ ( )P x3  VWm ( )P x2  H$mo {b{OE& ( ) ( )dx
d P x P x23 1+6 @ 

H$m ‘mZ ³¶m hmoJm?
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	 (vii)	Evaluate x e dxx5

0

\

-w

		   x e dxx5

0

\

-w  kmV H$[aE&

	 (viii)	Find the Laplace transform of e et t3 3+ -^ h

		  e et t3 3+ -^ h H$m bmßbmg ê$nmÝVa kmV H$[aE&

	 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)	 (i)	 �Determine that whether following force field is 

	 	 conservation or not?   ( )xy z i x j xz k2 3F 3 2 2= + + +t t t

		  ¶h {ZYm©aU H$s{OE {H$ {ZåZ ’$bZ g§a{j h¡ AWdm Zht?
		  ( )xy z i x j xz k2 3F 3 2 2= + + +t t t			        

	 (ii)	 Let 2xzi x j y kF 2= - +t t t   Evaluate dVF
V

www  Where V is 

	 	 the region bounded by the surfaces.

		  , , , ,x y y z x z0 0 6 42= = = = =

		  ¶h ‘m{ZE 2xzi x j y kF 2= - +t t t Vmo kmV H$[aE dVF
V

www  Ohm±  V 

		  {ZåZ gVhmo go n[a~Õ Am¶VZ h¡&			         (4+4)
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3)	 (i)	 �Prove that the contraction of the tensor Aq
p  is a scalar 

or invariant.		

		�  ¶h {gÕ H$[aE {H$ Q>oÝga Aq
p  H$m g§Hw$MZ EH$ A{Xe ¶m {Züa ahVm 

h¡&	
	 (ii)	 Find the Laplace transform of sine t4t3  

		  sine t4t3  H$m bmßbmg ê$nmÝVa kmV H$[aE&		        (4+4)

4)	 Find the Fourier series corresponding to the following :

	 function. ( ) ;
;f x x

x
0
1

0
0
< <
< <
r

r
=

-'

	 {ZåZ ’$bZ Ho$ g§JV ’w$[aAa loUr kmV H$[aE& ( ) ;
;f x x

x
0
1

0
0
< <
< <
r

r
=

-'

5)	 Evaluate x x dx14 5

0

1

-^ hw

	 x x dx14 5

0

1

-^ hw  kmV H$s{OE&

6)	 Find the eigenvalues and eigenvectors of Matrix.

	 A
2
0
2

0
4
0

2
0
5

=
-

-
> H

	 ‘o{Q´>³g Ho$ AmBJ|Z ‘mZ VWm AmBJ|Z g{Xe kmV H$s{OE&

	 A
2
0
2

0
4
0

2
0
5

=
-

-
> H
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7)	 (i)	 Find finite Fourier sine transform of the function x
r

		  ’$bZ x
r

 H$m n[a{‘V ’w$[aAa Á¶m ê$nmÝVa kmV H$[aE&

	 (ii)	 If Laplace transform of sint
t3  is tan s

2 3
1r - -  then find 

	 	 the Laplace transform of sine t
t3t4- ` j

		  ¶{X sint
t3  H$m bmßbmg ê$nmÝVa tan s

2 3
1r - -  h¡ Vmo sine t

t3t4- ` j

		  H$m bmßbmg ê$nmÝVa kmV H$[aE&			         (4+4)

8)	 Using (i) Trapezoidal rule, (ii) Simpson's one third rule, to 

	 evaluate the approximate value of   x
dx
1

0

1

+
w  correct to 3 decimals 

	 taking .h 0 25=

	 (i)	 Q´>onoOmBXb {Z¶‘, (ii) {gångZ Ho$ EH$ {VhmB© {Z¶‘ H$s ghm¶Vm go 

	 x
dx
1

0

1

+
w  H$m g{ÞH$Q> ‘mZ 3 Xe‘bd VH$ kmV H$s{OE ¶hm± .h 0 25=

9)	 Solve the following partial differential equation 

	 ( )z p q x y2 2 2+ = +  

	 Symbols have usual meanings.

	 {ZåZ Am§{eH$ AdH$b g‘rH$aU H$mo hb H$s{OE& 

	 ( )z p q x y2 2 2+ = +  

	 ¶hm± àVrH$m| Ho$ gm‘mÝ¶ AW© h¡&
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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)	 Using Cauchy Riemann equations show that ( )f z z3=  

	 is analytic in the entire z plane. 

		  H$mo{M [a‘mZ g‘rH$aUm| {H$ ghm¶Vm go ¶h Xem©Amo {H$ nyao z  Vb ‘| 
	 ( )f z z3=  

	 (ii)	 Find a unit normal to the surface x yz z2 4 5 102 2+ - =-

	 at the point (3, –1, 2)

		�   x yz z2 4 5 102 2+ - =-  gVh Ho$ q~Xþ (3, –1, 2) na BH$mB© A{^bå~ 
g{Xe kmV H$[aE&

	 (iii)	Evaluate x e dxx6 2

0

3

-w

		  kmV H$[aE& x e dxx6 2

0

3

-w

	 (iv)	 Evaluate ( )P x dx2
2

1

1

-

6 @w  Here ( )P x2  is Legendre polynomial

		  kmV H$[aE ( )P x dx2
2

1

1

-

6 @w  ¶hm± ( )P x2  {bO|Ð ~hþnX h¡&

(4+4+4+4)
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11)	 (i)	 �Expand ( )f x x=  where x0 2< <  in a half range fourier 
sine series.

		  � ( )f x x=  Ohm± x0 2< <  H$mo AY© namg ’w$[aAa O¶m loUr ‘| 
{dñVm[aV H$s{OE&

	 (ii)	 �Evaluate ( ) ( )z z
e dz
1 3
z

C
2- +

w  where circle C is given by 

		  Z 10=  

		  kmV H$amo ( ) ( )z z
e dz
1 3
z

C
2- +

w  Ohm± d¥Îm C {ZåZ h¡ Z 10=  

(8+8)

12)	 (i)	 Evaluate ( )z
e dz
1
z

C
4

2

+
w  where C is the circle Z 3=  

		  kmV H$amo ( )z
e dz
1
z

C
4

2

+
w  Ohm± d¥Îm C {ZåZ h¡ Z 3=  

	 (ii)	 �Find finite Fourier cosine transform of the function

		  ( )f x x 2=  where 0 x 4< <  

		  ’$bZ H$m n[a{‘V ’w$[aAa H$moÁ¶m ê$nmÝVa ( )f x x 2=  Ohm± 0 x 4< <  

(8+8)
13)	 (i)	 Using Newton Raphson method find 8  

		  Ý¶yQ>Z aongZ {d{Y Ûmam 8  kmV H$amo&

	 (ii)	 Find dA S
S

$ww  using divergence theorem for vector 

		  x i y j z kA 2 2 2= + +t t t  taken over the cube , ,x y z0 1# #

		  AngaU à‘o¶ H$m Cn¶moJ H$aVo hþE dA S
S

$ww  kmV H$s{OE 

		  Ohm± 	 x i y j z kA 2 2 2= + +t t t KZ , ,x y z0 1# #  na h¡&
(8+8)


