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Note: The question paper is divided into three sections A, B and C. 
Write answers as per the given instructions. You are allowed 
to use a non programmable scientific calculator, however, 
sharing of calculators is not allowed. Check your paper code 
and paper title before starting the paper.

{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& AmnH$mo {~Zm àmoJ«mq‘J 
dmbo gmpÝQ>{’$H$ Ho$b³¶wboQ>a Ho$ Cn¶moJ H$s AZw‘{V h¡ na§Vw 
Ho$b³¶wboQ>a Ho$ hñVm§VaU H$s AZw‘{V Zht h¡& àíZnÌ ewé H$aZo go 
nyd© àíZnÌ H$moS> d àíZnÌ erf©H$ Om±M bo&

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

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

1) (i) Find the unit vector which is normal to surface 
x2 + 3y2 + 2z = 0

  gVh x2 + 3y2 + 2z = 0 Ho$ A{^bå~dV BH$mB© g{Xe kmV H$amo&

 (ii) Is matrix 
i

i0
0> H Hermitian? Give reason for your answer.

  ³¶m ‘o{Q´>³g 
i

i0
0> H h{‘©{e¶Z h¡? AnZo CÎma H$m H$maU ^r Xr{OE&

 (iii) Check the analyticity of complex function 
  f ( )z x y i xy22 2= - +

  gpå‘l ’$bZ f ( )z x y i xy22 2= - +  H$s EZo{b{Q>{g{Q> H$s Om±M 
H$amo&

 (iv) Use Rodrigue’s formula for Legendre polynomials find the 
value of ( ) ( )p x p x23 + 1

  {bOoÝS´> ~hþnX Ho$ {bE amo{S´>½¶yO gyÌ H$m Cn¶moJ H$aVo hþE 
( ) ( )p x p x23 + 1  H$m ‘mZ kmV H$amo&

 (v) If  H denotes the Her mite function and f ( ) ( ) ( )x x xH H1o= +  
them plot the graph between f (x) and x.

  ¶{X  ha‘mBQ> ’$bZ H$m Xem©Vm h¡ VWm f ( ) ( ) ( )x x xH H1o= +  
Vmo f (x) VWm x Ho$ ‘Ü¶ J«m’$ ~ZmAmo&
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 (vi) Find the Laplace transform of (ekt + e–kt)
  ’$bZ (ekt + e–kt) H$m bmßbmg ê$nmÝVa kmV H$amo&

 (vii) “EEPROM is known as flash memory”. Is this statement 
true?

  ""EEPROM EH$ ’$boe ñ‘¥{V H$s Vah OmZrOmVr h¡'' ³¶m ¶h 
H$WZ gË¶ h¡?

 (viii)Find the value of the integral e dxx

0

4

w  by simpson’s 3
1  rule. 

Here h = 1 and  

x 0 1 2 3 4
ex 1 2.72 7.39 20.09 54.60

  {gångZ Ho$ 3
1  {Z¶‘ go g‘mH$b H$m e dxx

0

4

w  ‘mZ kmV H$amo ¶hm± 
h = 1 VWm

x 0 1 2 3 4
ex 1 2.72 7.39 20.09 54.60

 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> - ~)
bKwÎmamË‘H$ àíZ

{ZX}e : {H$Ýht Mma àíZm| Ho$ CÎma Xr{O¶o& 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¡&
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2) (i)  If ( ), (a i j aA B2 2= + = )j k+t t t t  and ( ) .a k i2C = +t t  Find 
the volume of cell formed with these three vectors ,A B  
and C .

  ¶{X ( ), (a i j aA B2 2= + = )j k+t t t t  VWm ( ) .a k i2C = +t t  hmo 
Vmo BZ VrZmo g{Xemo ,A B  VWm C  go ~ZZodmbo H$moe H$m Am¶VZ 
kmV H$amo&

 (ii) If ( )r i j kP 3 2= + +t t t  where r x y z2 2 2= + +  Evaluate 
. P4

  ¶{X ( )r i j kP 3 2= + +t t t  Ohm± r x y z2 2 2= + +  Vmo . P4  
kmV H$amo&

3) Using Gauss’s divergence theorem, find the value of .n dF S
S

tw  

where ( ) 2 2x yz i x y j kF 3 2= - - +t t t  and S is the surface of 
the cube bounded by the co-ordinate planes x = y = z = 0 and 
x = y = z = a

 JmCg Ho$ AngaU à‘o¶ H$m Cn¶moJ H$aVo hþE g‘mH$b .n dF S
S

tw  H$m ‘mZ 
kmV H$amo&

 Ohm± ( ) 2 2x yz i x y j kF 3 2= - - +t t t VWm {ZåZ g‘Vbmo Ûmam n[a~Õ 
KZ H$m n¥îR> S h¡& x = y = z = 0 VWm x = y = z = a

4) Obtain the P4(x) using Rodrigues formula then evaluate integral

 ( )x x dxP2
1

1

-

4w
 amo{S´>½¶yO gyÌ H$m Cn¶moJ H$aVo hþE P4(x) àmá H$amo VWm {’$a {ZåZ 

g‘mH$b kmV H$amo&

 ( )x x dxP2
1

1

-

4w
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5) Find the Laplace transform of 
 (i) t t3 2 6/4 3 2- +

 (ii) 5 sin 2t – 3cos 2t

 {ZåZ H$m bmßbmg ê$nmÝVa kmV H$amo&
 (i) t t3 2 6/4 3 2- +

 (ii) 5 sin 2t – 3cos 2t

6) Solve
 ( )x y z p xyq xz2 22 2 2- - + =

 where symbols have usual meanings in partial differential 
equation.

 {ZåZ H$mo hb H$amo
 ( )x y z p xyq xz2 22 2 2- - + =

 Ohm Am§{eH$ AdH$b g‘rH$aU ‘| àmMbmo Ho$ àM{bV AW© h¢

7) Prove the following relation for Bessal function

 ( ) ( )dx
d x x x xJ Jn

n
n
n 1-7 A

 For above proof, you must use the 

 ( )
!
( )

x
r n r

x
1

1
2Jn

r

r

n r

0

2
=

+ +

-3

=

+

9 C/

 {ZåZ ~ogb ’$bZ gå~ÝY H$mo {gÕ H$amo

 ( ) ( )dx
d x x x xJ Jn

n
n
n 1-7 A

 Cnamo³V {gÕ H$aZo Ho$ {bE ~ogb ’$bZ

 ( )
!
( )

x
r n r

x
1

1
2Jn

r

r

n r

0

2
=

+ +

-3

=

+

9 C/

 H$m hr Cn¶moJ H$ao&
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8) Find the poles and residues at the poles for the following 

function  z z
z
2
1

2-
+

 {ZåZ ’$bZ Ho$ {bE Y«wd d ao{OS>çy H$mo kmV H$amo 
 z z

z
2
1

2-
+

9) Find the real root of the given equation using Newton Raphson 
method

 f ( ) 3 5 0x x x3= - - =

 Ý¶yQ>Z aongZ {d{Y H$m Cn¶moJ H$aVo hþE g‘rH$aU f ( ) 3 5 0x x x3= - - =  
H$m dmñV{dH$ ‘yb kmV H$amo&

 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$mo A{YH$V‘ 500 
eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 16 A§H$m| H$m h¡&

10) Find the eigen values and eigen vectors of matrix A 

 
1
0
0

2
4
0

3
2
7

A = -

R

T

S
S
SS

V

X

W
W
WW

 ‘o{Q´>³g A Ho$ A{^bmj{UH$ ‘yb VWm g{Xemo H$mo kmV H$amo&

 
1
0
0

2
4
0

3
2
7

A = -

R

T

S
S
SS

V

X

W
W
WW
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11) Find the Fourier series of the function

 ( )f x x x2= +

 in the interval ( , )π π-

 ’$bZ ( )f x x x2= +  H$s ’y${Q>¶o loUr AÝVamb ( , )π π-  ‘| kmV H$amo& 

12) (i) Find the fourier transform of

  ( )f t eA=
t
2 2

2

σ-_ i

  Here e e dt et t 4
2

2

α
π=

3

3

α β α
β

-

-

f pw
 (ii) Evaluate 

  ( )x x dx14 3

0

1

-w

 (iii) Find the Laplace transform of (sin t cos t)

 (iv) If Aij  is antisymmetric tensor, find the component A11
 (i) {ZåZ ’$bZ H$m ’y$[aAa énmÝVa kmV H$amo&

  ( )f t eA=
t
2 2

2

σ-_ i

  ¶hm±  e e dt et t 4
2

2

α
π=

3

3

α β α
β

-

-

f pw

 (ii) {ZåZ g‘mH$b H$m ‘mZ kmV H$amo

  ( )x x dx14 3

0

1

-w

 (iii) sin t cos t  H$m bmßbmg énmÝVa kmV H$amo&

 (iv) ¶{X Aij à{Vg‘{‘V Q>oÝga h¡ Vmo KQ>H$ A11 kmV H$amo&
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13) The following table gives the population of a town during the 
last six censuses. Estimate using any suitable interpolation 
formula, the increase in the population during the period from 
1946 to 1948. 

Year 1911 1921 1931 1941 1951 1961
Population

(in thousand) 12 15 20 27 39 52

 {ZåZ gmaUr ‘| ApÝV‘ N>… JUZmAmo ‘| EH$ eha H$s OZg§»¶m Xr JB© 
h¡& AÝVd}eZ Ho$ {H$gr Cn¶w³V gyÌ H$m à¶moJ H$aHo$ 1946 go 1948 Ho$ 
AÝVamb ‘| OZg§»¶m d¥{Õ H$m AmH$bZ H$amo&

df© 1911 1921 1931 1941 1951 1961

OZg§»¶m
(hOmamo ‘|)

12 15 20 27 39 52


