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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. 

{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&

	 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)	 Prove that 1En n
T= +` j

		  {gÕ H$s{O¶o& 1En n
T= +` j

	 (ii)	 Describe the difference between Gauss-Jacobi and Gauss-
Seidel method.

		  Jm¡g OH$mo~r VWm Jm¡g grS>ob {d{Y ‘| AÝVa ~VmB¶o&

	 (iii)	 What is vector point function?
		  g{Xe {~ÝXþ ’$bZ ³¶m hmoVo h¢?

	 (iv)	 Write the value of  2d

		  2d  H$m ‘mZ ~VmB¶o&

	 (v)	 Write the formula of normal at P (x0, y0, z0) for the function φ (x, 
y, z) = c

		  ’$bZ φ (x, y, z) = c Ho$ {~ÝXþ P (x0, y0, z0) na A{^bå~ H$m g‘rH$aU 
Xr{O¶o&

	 (vi)	 Find ( )f x4T  for ( )f x x x x5 23 2= - + - . 

		  ( )f x4T  H$m ‘mZ ~VmB¶o ¶{X ( )f x x x x5 23 2= - + -  . 

	 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¡&
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2)	 Population of a country is given as

Year 1921 1931 1941 1951 1961
Popn (lakh) 46 66 81 93 101

	 Find the population in 1955.

	 {H$gr Xoe H$s OZg§»¶m {d{^ÝZ dfm] ‘| {ZåZmZwgma h¡:-

df© 1921 1931 1941 1951 1961

OZg§»¶m (bmI‘|) 46 66 81 93 101

	 {X¶o J¶o AmH$‹S>m| go df© 1955 H$s OZg§»¶m kmV H$s{O¶o&

3)	 Find f  (10). Using lagrange inter polation formula:-

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

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

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

4)	 Prove that

	 1 42
2 2 2

1

T / d d
d+ += G

	 {gÕ H$s{O¶o&

	 1 42
2 2 2

1

T / d d
d+ += G
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5)	 Find the value of dx
dy

 at x = 1.2 from the following table:-

x 1.0 1.2 1.4 1.6 1.8 2.0 2.2
y 2.7183 3.3201 4.0552 4.9530 6.0496 7.3891 9.0250

	 {ZåZ{b{IV gmaUr go x = 1.2 na dx
dy

 H$m ‘mZ kmV H$s{O¶o&

x 1.0 1.2 1.4 1.6 1.8 2.0 2.2
y 2.7183 3.3201 4.0552 4.9530 6.0496 7.3891 9.0250

6)	 Integrate sin logx x e dxx- +e
.1 4

.0 2
` j#  using Weddle's Rule.

	 g‘mH${bV H$s{O¶o (d¡S>b {Z¶‘ Ûmam)

	 sin logx x e dxx- +e
.1 4

.0 2
` j#

7)	 Using Bisection method, find the root of equation x x x2 1 04 3+ - - =

in the interval [0,1]
	 {Û^mOZ {d{Y H$m à¶moJ H$aVo hþE AÝVamb [0,1] ‘| g‘rH$aU 

x x x2 1 04 3+ - - =  H$m dmñV{dH$ ‘yb kmV H$s{O¶o&

8)	 Prove that a vector ( )tFv  has constant magnitude if and only if.

	 . 0dF D =t
Fv
v

	 {gÕ H$s{O¶o {H$ ’$bZ ( )tFv  H$m n[a‘mU AMa hmoJm ¶{X Am¡a Ho$db ¶{X

	 . 0dF D =t
Fv
v

9)	 Find .n dsF
S

v t##  where 4zxi y j yzkF 2= - +t t t  and S is the surface of 

	 cube x = 0, x = 1, y = 0, y = 1 and z = 0, z = 1

	 .n dsF
S

v t##  H$m ‘mZ kmV H$s{O¶o Ohm° 4zxi y j yzkF 2= - +t t t  VWm S KZ 

	 x = 0, x = 1, y = 0, y = 1, z = 0, z = 1 Ûmam n[a~Õ n¥îR> h¡&
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	 Section - C	 2 × 14 = 28
(Long Answer Type Questions)

Note:	 Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 14 
marks.

IÊS> - g
(XrK© CÎmar¶ àíZ)

{ZX}e  :	 {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& Amn H$mo AnZo CÎma H$mo A{YH$V‘ 
500 eãXm| ‘| n[agr{‘V H$aZm h¡& àË¶oH$ àíZ 14 A§H$m| H$m h¡& 

10)	 Solve using Gauss - Jacobi method:

	
x y z
x y z
x y z

10 2
3 20 6 16
4 5 10 30

+ - =-

+ - =

- + =

	 {ZåZ g‘rH$aUm| H$mo JmCg O¡H$mo~r nwZamd¥{Îm Ûmam hb H$s{O¶o&

	
x y z
x y z
x y z

10 2
3 20 6 16
4 5 10 30

+ - =-

+ - =

- + =

11)	 Prove that
	 (i)	 Curl ( ) ( . ) ( . )f g f div g g div f g f f gV V# = - + -v v v v r v r r v v r v

	 (ii)	 Curl f curl f grad f#z z z= +r v r` j

	 {gÕ H$s{O¶o:-
	 (i)	 Curl ( ) ( . ) ( . )f g f div g g div f g f f gV V# = - + -v v v v r v r r v v r v

	 (ii)	 Curl f curl f grad f#z z z= +r v r` j
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12)	 Evaluate .ndsF
S

v t##  where 4 2xi y j z kF 2 2= - +v t t t  and S is the surface 

	 of cylinder , ,x y z z4 0 32 2+ = = =

	 g‘mH$b .ndsF
S

v t##  H$m ‘mZ kmV H$s{O¶o ¶{X 4 2xi y j z kF 2 2= - +v t t t  

	 VWm S  ~obZ , ,x y z z4 0 32 2+ = = =  Ûmam {Zé{nV n¥îR> h¡&

13)	 Using Stoke's theorem, prove that ydx zdy xdz a2 2 2

C
r+ + =-` j#

	 where C is a curve ,x y z ax ay2 2 02 2 2+ + - - =  x y a2+ =  which 
is started from (2a, 0, 0) and end to (2a, 0, 0) below xy plane.

	 ñQ>m°H$ H$s à‘o¶ H$m à¶moJ H$aVo hþE {gÕ H$s{O¶o {H$

	 ydx zdy xdz a2 2 2

C
r+ + =-` j#

	 Ohm± dH«$ C H$m g‘rH$aU ,x y z ax ay2 2 02 2 2+ + - - =  x y a2+ =  h¡ 
Omo {~ÝXþ (2a, 0, 0) go àmaå^ hmoH$a xy g‘Vb Ho$ ZrMo nwZ: (2a, 0, 0) na 
nhþ±MVm h¡&


