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Numerical Analysis & Vector Calculus

Paper - MT-06
Time : 3 Hours ] [ Max. Marks :- 46

Note: The question paper is divided into three sections A, B and C. Write 
answers as per the given instructions. Use of non-programmable 
scientific calculator is allowed in this paper.

{ZX}e : àíZ nÌ VrZ IÊS>m| "A', "~' Am¡a "g' ‘| {d^m{OV h¡& àË¶oH$ IÊS> 
Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE& Bg àýnÌ ‘| Zm°Z-àmoJ«m‘o~b 
gmB§Q>r[’$H$ Ho$ëHw$boQ>a Ho$ Cn¶moJ H$s AZw‘[V h¢&

 Section - A 6 × 1 = 6
(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 1 mark.

 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 
1 A§H$ H$m h¡&
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1) (i) Define first backward difference.
  àW‘ nüm§Va H$mo n[a^m{fV H$s{O¶o&

 (ii) Define interpolation.
  AÝVd}eZ H$mo n[a^m{fV H$s{O¶o&

 (iii) Write Relation between , .andd V d

  g§H$maH$ ,d V VWm d ‘| g§~§Y {b{I¶o&

 (iv) Find divergence of a constant vector a .
  AMa g{Xe a  H$m AngaU kmV H$s{O¶o&

 (v) Find the value of Curl (grad z), where z is a scalar function.
  Curl (grad z) H$m ‘mZ kmV H$s{O¶o, Ohm± z  EH$ A{Xe ’$bZ h¢&

 (vi) State Stoke's theorem.
  ñQ>mo³g à‘o¶ H$m H$WZ H$s{O¶o&

 Section - B 4 × 5 = 20
(Short Answer Type Questions)

Note: Answer any four question. Each answer should not exceed 200 
words. Each question carries 5 marks.

(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 5 A§H$mo H$m h¡&

2) Prove that ({gÕ H$s{O¶o) …-: 
( )
( )

( ) ( )

( ) ( ) ( ) ( )
g x
f x

g x h g x
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-; E

 



MT-06 / 1100 / 6  (3) (P.T.O.)

712

3) Find f(3.5) from following table
 {ZåZ AmH$‹S>m| go f(3.5) H$m ‘mZ kmV H$s{O¶o…  

X  3  5  7  9  11
f(x)  6  24  58  108  174

4) Find f(128) from following table using Gauss forward difference 
formula.

 {ZåZ{b{IV gmaUr go Jm°g AJ« AÝVd}eZ gyÌ Ho$ à¶moJ Ûmam f(128) H$m 
‘mZ kmV H$s{OE…  
X  120 125 130 135 140
f(x) 49225 48316 47236 45926 44306

5) Find one root of equation f(x)=0 using Lagrange's inverse interpolation 
formula given.

 g‘rH$aU f(x)=0 H$m EH$ ‘yb kmV H$aZo Ho$ {b¶o à{Vbmo‘ AÝVd}eZ Ho$ 
bJ«m§O gyÌ H$m à¶moJ H$s{O¶o O~{H$ {X¶m hþAm h¡…

 f(30) = –30, f(34) = –13, f(38) = 3, f(42) = 18.

6) Find the root of following equation by iteration method.
 nwZamd¥{V {d{Y Ûmam {ZåZ g‘rH$aU H$m ‘yb kmV H$s{OE&
 f (x) = x3 + x2 –1

7) If 
dx
dy

y x

y x
=

+

-
 where y(0) =1, h = 0.02 then find approximate value 

 of y at x = 0.1 by Euler's method.
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 ¶{X 
dx
dy

y x

y x
=

+

-
, Ohm± y(0) = 1, h = 0.02 V~ Am¶ba H$s {d{Y 

 Ûmam x = 0.1 na y H$m g{ÞH$Q> ‘mZ kmV H$s{O¶o&

8) Prove that ({gÕ H$s{O¶o):- . .a
r
r

r
a

r
n

a r rn n

n

n 2V = - +c ^m h

9) Find angle of intersection of surface x2 + y2 + z2 = 29 and 

 x2 + y2 + z2 + 4x – 6y – 8z – 47 = 0 at point (4,–3,2).
 n¥ð>m| x2 + y2 + z2 = 29 d x2 + y2 + z2 + 4x – 6y – 8z – 47 = 0 Ho$ {~ÝXþ 
 (4, –3, 2) na à{VÀN>oXZ H$moU kmV H$s{OE& 

 Section - C 2 × 10 = 20
(Long Answer Type Questions)

Note: Answer any two questions. You have to delimit your each answer 
maximum upto 500 words. Each question carries 10 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 10 A§H$mo H$m h¡& 

10) (i) Prove that ({gÕ H$s{O¶o):- 
( )

x
x nh

1( )
( )

n
n=

+
-

 (ii) Prove that values of divided differences are independent of  
 order of values of variable.

   {gÕ H$s{O¶o {H$ {d^m{OV AÝVa Ho$ ‘mZ Ma Ho$ ‘mZm| Ho$ H«$‘ go 
ñdV§Ì hmoVo h¢& 



MT-06 / 1100 / 6  (5) (P.T.O.)

712

11) (i)  Find the value of 
dx
dy

 at x = 7.5 from following data :

  {ZåZ AmH$‹S>mo§ go x = 7.5 Ho$ {bE 
dx
dy

 H$m ‘mZ kmV H$s{OE&

X 7.47 7.48 7.49 7.50 7.51 7.52 7.53
f(x) 0.193 0.195 0.198 0.201 0.203 0.260 0.208

 (ii) Show that using Simpson's one third rule.

  {gångZ Ho$ EH$ {VhmB© {Z¶‘ Ho$ à¶moJ goàX{e©V H$s{OE&

  .log
x

dx
1

2 0 69315
0

1

+
= =#

12 (i) Solve following system of equaiton by Gauss-Seidal method  
 (3 Iterations).

  {ZåZ g‘rH$aU {ZH$m¶ H$mo J°g-grS>ob {d{Y Ûmam (VrZ nwZamd¥{V)
 hb H$amo&

  27x + 6y – z = 85

  6x + 15y + 2z = 72

  x + y + 54z = 110
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 (ii) Prove that magnitude of any vector function ( )tF  is constant if 
  and only if   
  {gÕ H$s{O¶o {H$ {H$gr g{Xe ’$bZ ( )tF  H$m n[a‘mU AMa hmoJm 
  ¶{X  Am¡a Ho$db ¶{X 

  0
Dt
d

F
F =

13) Verify Gauss's divergence theorem for function 
x z i x yj xz kF 2 2 2= - + -t t t^ h  over the region bounded by planes 

x = 0, x = 1, y = 0, y = 1, z = 0, z = 1.
 g‘Vbm| x = 0, x = 1, y = 0, y = 1, z = 0, z = 1 Ûmam n[a~Õ joÌ na 

’$bZ x z i x yj xz kF 2 2 2= - + -t t t^ h  Ho$ {b¶o Jm°g-AngaU à‘o¶ H$m 
gË¶mnZ H$s{O¶o&


