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Numerical Analysis & Vector Calculus

Paper - MT-06
Time : 3 Hours ] [ Max. Marks :- 66

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 àíZnÌ ‘| 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 Questions)

Note: Section ‘A’ contain six (06) Very Short Answer Type Questions. 
Examinees have to attempt all questions. Each question is of 01 
mark and maximum word limit may be thirty words.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : IÊS> "A' ‘| N>: 06 A{V bKwCÎmamË‘H$ àíZ h¢, narjm{W©¶m| H$mo g^r 
àíZm| H$mo hb H$aZm h¡& àË¶oH$ àíZ Ho$ 01 A§H$ h¡ Am¡a A{YH$V‘ 
eãX gr‘m Vrg eãX h¡&
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1) (i) Prove that I E 14 / -
-

  {gÕ H$s{O¶o I E 14 / -
-

 (ii) What is initial value problems.
  àmapå^H$ ‘mZ g‘ñ¶mE± ³¶m h¢?

 (iii) Write the formula for ( )dt
d a b c# #^ h

  ( )dt
d a b c# #^ h H$m ’$m‘y©bm {b{IE&

 (iv) Write the formula for g
f

4c m

  g
f

4c m H$m ’$m‘y©bm ~VmBE&

 (v) Write the formula of angle between two surfaces ( , , )Q x y z c= 11  
and  ( , , )Q x y z c2=2

  Xmo n¥îR> ( , , )Q x y z c= 11  VWm ( , , )Q x y z c2=2  Ho$ ‘Ü¶ H$moU H$m 
g‘rH$aU Xr{OE&

 (vi) Evaluate ( 1)yzdx zx dy xydz
c

+ + +^ h#
  Where c is a straight line from (0, 0,  0) to (1, 0, 0)
  g‘mH$b ( 1)yzdx zx dy xydz

c

+ + +^ h#  H$m ‘mZ kmV H$s{OE 
O~{H$ c {~ÝXþ (0, 0,  0) go (1, 0, 0) VH$ gab aoIm h¡&
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 Section - B 4 × 8 = 32
(Short Answer Questions)

Note: Section ‘B’ contain Eight (08) Short Answer Type Questions. 
Examinees will have to answer any four (04) questions. Each 
question is of 08 marks. Examinees have to delimit each answer 
in maximum 200 words.

 IÊS> - "~'
(bKw CÎmar¶ àíZ)

{ZX}e : IÊS> "~' ‘| 08 bKw CÎma àH$ma Ho$ àíZ h¢, narjm{W©¶m| H$mo {H$Ýht 
^r Mma (04) gdmbm| Ho$ Odm~ XoZm h¡& àË¶oH$ àíZ 08 A§H$m| H$m h¡& 
narjm{W©¶m| H$mo A{YH$V‘ 200 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V H$aZo 
h¢&

2) Given the Table :-

x 20 30 40 50 60
( )f x 1009 8019 27029 64039 125049

 find the value of ( )f x  at x 23=  using forward formula.
 {X¶m hþAm h¡:-

x 20 30 40 50 60
( )f x 1009 8019 27029 64039 125049

 x 23=  na ( )f x  H$m ‘mZ AJ« gyÌ go {ZH$m{bE&

3) Find divided difference table :-

x 3 7 9 10 12
( )f x 168 120 72 63 50

 {ZåZ{b{IV ‘mZm| Ho$ {bE {d^m{OV AÝVa gmaUr ~ZmBE&
x 3 7 9 10 12
( )f x 168 120 72 63 50
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4) Find the value of f   (128) using Gaurs forward Difference Formula:

x 120 125 130 135 140
( )f x 49225 48316 47236 45926 44306

 {ZåZ{b{IV gmaUr go Jm°g AJ« AÝVd}eZ gyÌ Ho$ à¶moJ Ûmam f   (128) H$m 
‘mZ kmV H$s{O¶o:

x 120 125 130 135 140
( )f x 49225 48316 47236 45926 44306

5) Find the value of dx
dy

 and dx
d y

2

2

 at .x 0 4=  from the following table:

x 0.1 0.2 0.3 0.4
y 1.10517 0.122140 1.34986 1.49182

 {ZåZ{b{IV gmaUr go .x 0 4=  na dx
dy

 VWm dx
d y

2

2

 H$m ‘mZ kmV H$s{OE:

x 0.1 0.2 0.3 0.4
y 1.10517 0.122140 1.34986 1.49182

6) Using Trapezoidal Rule,  integrate gxdx10
.5 2

4
#  and also calculate 

essor.
 Q´>o{nbmoBS>b g‘bå~r¶ {Z¶‘ Ûmam {Z¶‘ g‘mH$b H$m ‘mZ n[aH$bZ 

H$s{OE& gxdx10
.5 2

4
#  VWm Ìw{Q> ^r kmV H$s{OE&

7) Start form x = 0.12, Solve x = 0.21 sin (0.5 + x) by iteration method.
 x = 0.12 go àmaå^ H$a nwZamd¥{Îm {d{Y Ûmam g‘rH$aU x = 0.21 sin 

(0.5 + x)  H$mo hb H$[aE&

8) Find the value of dt
d a b+ +  where a  and b  are constant vectors 

and find value at t = 0
 ¶{X a  Am¡a b  AMa g{Xe h¡ Vmo dt

d a b+ +  H$m ‘mZ kmV H$s{O¶o& 
VWm t = 0 na ‘mZ kmV H$s{OE&
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9) Find the value of .drF
c

#  where x y i xyjF 2 2= - +t t^ h  and c is a 

 curve y x3=  from (0, 0) to (2, 8).

 g‘mH$b .drF
c

#  H$m ‘mZ kmV H$s{OE Ohm± x y i xyjF 2 2= - +t t^ h  VWm 

 c dH«$  y x3=  na {~ÝXþ (0, 0) go (2, 8) {~ÝXþ VH$ H$m Mmn h¡&

 Section - C 2 × 14 = 28 
(Long Answer  Questions)

Note: Section ‘C’ contain 04 Long Answer Type Questions. Examinees 
will have to answer any two (02) questions. Each question is of 
14 marks. Examinees have to delimit each answer in maximum 
500 words.

 IÊS> - "g'
(XrK© CÎmar¶ àíZ)

{ZX}e : IÊS> "g' ‘| 04 {Z~§YmË‘H$ àíZ h¢, narjm{W©¶m| H$mo {H$Ýht ^r 
Xmo (02) gdmbm| Ho$ Odm~ XoZm h¡& àË¶oH$ àíZ 14 A§H$m| H$m h¡& 
narjm{W©¶m| H$mo A{YH$V‘ 500 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V H$aZo 
h¢&

10) Solve the following system of equations using Gaurs seidel method:

  20 2 17
3 20 18
x y z
x y z
x y z2 3 20 25

+ - =

+ - =-

+ - =
 

 Jm°g grS>ob {d{Y Ûmam {ZåZ g‘rH$aUmo H$m hb kmV H$s{O¶o&
  20 2 17

3 20 18
x y z
x y z
x y z2 3 20 25

+ - =

+ - =-

+ - =
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11) Find the value of a and b when surfaces ( )ax byz a x22 - = +

 and x y z4 42 2+ =  are perpendicular to each other at the point (1, -1, 2)
 AMa a Ed§ a  Ho$ ‘mZ kmV H$s{OE O~ n¥îR> ( )ax byz a x22 - = +  Am¡a 

x y z4 42 2+ =  {~ÝXþ (1, -1, 2) na bå~dV² hm|&

12) Using Stoke's theorem, evaluate .f dr
c

#  

 where ( )y i x j x z kF 2 2= + - +t t t  and c is the circumference of the 
triangle whose vertices are (0, 0, 0), (1, 0, 0) and (1, 1, 0). Also verify 
the result.

 ñQ>moH$ à‘o¶ Ûmam g‘mH$b .f dr
c

#  H$m ‘mZ kmV H$s{O¶o, 

 Ohm± ( )y i x j x z kF 2 2= + - +t t t VWm c  Cg {Ì^wO H$s n[agr‘m h¡, 
{OgHo$ erf© (0, 0, 0), (1, 0, 0) Ed§ (1, 1, 0) h¡& n[aUm‘ H$s gËnm{á ^r 
H$s{OE&

13) Using inverse interpolation formula (iteration method) find the value 
of x for which ( ) .y f x 1 285= =

x 0.736 0.737 0.738 0.739 0.740 0.741
( )f x 1.2832974 1.2841023 1.2849085 1.2857159 1.2865247 1.2873348

 à{Vbmo‘ AÝVd}eZ H$s nwZamd¥{Îm {d{Y Ho$ à¶moJ Ûmam {ZåZ{b{IV gmaUr 
H$s ghm¶Vm go ( ) .y f x 1 285= =  Ho$ {bE x H$m ‘mZ kmV H$s{OE&

x 0.736 0.737 0.738 0.739 0.740 0.741
( )f x 1.2832974 1.2841023 1.2849085 1.2857159 1.2865247 1.2873348


