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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$ë³¶wboQ>a Ho$ Cn¶moJ H$s AZw‘{V h¢&

 Section - A 6 × 1 = 6
(Very Short Answer Type Questions)

Note: Section ‘A’ contain six (06) Very Short Answer Type Questions. 
Examinees have a 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{VbKwCÎmamË‘H$ àíZ h¢, narjm{W©¶m| H$mo 
g^r àíZmo§ H$mo hb H$aZm h¢& àË¶oH$ àíZ Ho$ 01 A§H$ h¡ Am¡a 
A{YH$V‘ eãX gr‘m Vrg eãX h¢&
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1) (i) Write the value of ( ) . ( )f x g xd 7 A
  ( ) . ( )f x g xd 7 A H$m ‘mZ {b{IE&

 (ii) Define Interpolating polynomial.
  AÝVd}er ~hþnX H$mo n[a^m{fV H$s{OE&

 (iii) Define divided difference.
  {d^m{OV AÝVa H$mo n[a^m{fV H$s{OE&

 (iv) Prove that {gÕ H$s{OE … ( )E E2 1/nd - -

 (v) Define scalar point function.
  A{Xe {~ÝXþ ’$bZ H$mo n[a^m{fV H$s{OE&

 (vi) Define irrotational vector.
  AmKyUu¶ g{Xe H$mo n[a^m{fV H$s{OE&

 Section - B 4 × 8 = 32
(Short Answer Type Questions)

Note: Section ‘B’ contain Eight 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> "~' ‘| AmR> bKw CÎma àH$ma Ho$ àíZ h¢, narjm{W©¶m| H$mo {H$Ýht 
^r Mma (04) gdmbm| Ho$ Odm~ XoZo 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$aZo 
h¢&
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2) Prove that {gÕ H$s{OE…
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3) Find f (3.5) and f (4) from given data:
 {ZåZ AmH$‹S>m| go f (3.5) Ed§ f (4) Ho$ ‘mZ kmV H$s{OE…

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

4) Find y at x = 35 using Stirling’s formula from given table.
 ñQ>{bªJ gyÌ Ûmam {ZåZ{b{IV gmaUr go x = 35 na y H$m ‘mZ kmV 

H$s{OE…
x 20 30 40 50

y = f (x) 512 439 346 243

5) Using iteration method of inverse interpolation to find value of x for 
f (x) = 1.285 from given table.

 à{Vbmo‘ AÝVd}eZ H$s nwZamd¥{Îm {d{Y Ho$ à¶moJ Ûmam {ZåZ{b{IV gmaUr 
H$s ghm¶Vm go f (x) = 1.285 Ho$ {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

6) Find value of integral sin logx x e dx
.

.

e
x

0 2

1 4

- +_ iy  using Simpsons 3/8 
rule.

 g‘mH$b sin logx x e dx
.

.

e
x

0 2

1 4

- +_ iy  H$m ‘mZ {gångZ 3/8 {Z¶‘ go 

 kmV H$s{OE&
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7) Using Euler's method solve following differential equation for  
x = 0.5. Given y = 1 at x = 0 (taking h = 0.1).

 Am¶ba H$s {d{Y H$m à¶moJ H$aVo hþE x = 0.5 na {ZåZ AdH$b g‘rH$aU 
H$m hb kmV H$s{OE&

 ,
dx
dy

x y2 2= +  Ohm± y = 1 O~ x = 0 (h = 0.1 br{OE)

8) Prove that ([gÕ H$s{OE)…-

 
r
x 02
3d =d n  where (Ohm±) r xi yj zk= + +t t t and (VWm) | | .r r=

9) Find directional derivative of function ( , , )x y z xy yz zx2 2 2
z = + +  

at point (1, 1, 1) in direction of tangent of curve , ,x t y t z t2 3= = =

 ’$bZ ( , , )x y z xy yz zx2 2 2
z = + +  Ho$ {~ÝXþ (1, 1, 1) na dH«$ 

, ,x t y t z t2 3= = =  H$s ñne©-aoIm H$s {Xem ‘| {XH²$AdH$bO kmV 
H$s{OE&

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

Note: Section ‘C’ contain 4 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' ‘| 4 {Z~ÝYmË‘H$ àíZ h¢& narjm{W©¶m| H$mo {H$Ýht ^r 
Xmo (02) gdmbm| Ho$ Odm~ XoZo 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$aZo 
h¢& 
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10) (i) Prove that ({gÕ H$s{OE) …-
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 (ii) Find f (10) using Lagrange’s formula from given table.

  {ZåZ gmaUr go f (10) H$m ‘mZ b§J«mO gyÌ Ûmam kmV H$s{OE&

x 5 6 9 11
f (x) 12 13 14 16

11) (i) Find value of 
dx
dy

 at x = 5 from given data.

  {XE JE AmH$‹S>m| go x = 5 na 
dx
dy

 H$m ‘mZ kmV H$s{OE&

x 0 2 3 4 7 9

y = f (x) 4 26 58 112 466 922

 (ii)  Find real root of equation x x3 5 03 - - =  corrected upto 4 
decimal place using Newton Rapson method.

   Ý¶yQ>Z ao’$gZ {d{Y Ûmam g‘rH$aU x x3 5 03 - - =  H$m dmñV{dH$ 
‘yb Mma Xe‘bd ñWmZm| VH$ kmV H$s{OE&

12) (i) Solve system of equation by Gauss elimination method.
  Jm°g {dbmonZ {d{Y Ûmam {ZåZ g‘rH$aU {ZH$m¶ H$m hb kmV H$s{OE&
  x y z2 3 1+ + =

  x y z2 3 2 2+ + =

  x y z3 3 4 1+ + =
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 (ii)  If  ,sin cos cos sina i j k b i j k3i i i i i= + + = - -t t t t t t  and 

  2 3c i j k= + -t t t  then find value of 
d
d a b c at 0# #
i

i =_ i7 A

   ¶{X ,sin cos cos sina i j k b i j k3i i i i i= + + = - -t t t t t t Am¡a 

  2 3c i j k= + -t t t hmo, Vmo 
d
d a b c# #
i

_ i7 A H$m 0i =  na ‘mZ 

  kmV H$s{OE&

13) Verify Stoke’s Theorem for vector function 
( ) .x y i yz j y zkF 2 2 2= - - -t t t  Where S is upper half surface of 

sphere x y z 12 2 2+ + =  and C is its boundary.
 g{Xe ’$bZ ( ) .x y i yz j y zkF 2 2 2= - - -t t t  Ho$ {bE ñQ>moH$ H$s à‘o¶ H$m 

gË¶mnZ H$s{OE, Ohm± S, Jmobo x y z 12 2 2+ + =  H$m Cnar AY©n¥îR> h¡ 
VWm C BgH$s nargr‘m h¡&


