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MT-06
December - Examination 2017
B.A./ BSc. Pti. Il Examination
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.

fAder: Ted uF dF @us ‘or', ‘T’ SR ‘| H AW g1 uie Tvs
& FQITIER el & IR IRl

Section - A 6X1=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.

gus - ‘3’
(3fer ofg IR TeT)
fAder : A oAl & IR ST MY 37U IR Pl YR Teh 90eg,
TP a1 AT 3Mfhad 30 el H gR-AFT HIRvTTl U ueT
1 3% @I g
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1) (i) Prove that E”=(1+A>n
Rrg BRI E"=(1+A)

(i1) Describe the difference between Gauss-Jacobi and Gauss-
Seidel method.
T STeprelt T i e Y o o gars

(ii1)) What is vector point function?
afeer g wer @ 8 2 7
(iv) Write the value of V>

V2 bl HH a1 |

(v) Write the formula of normal at P (x, y,, z,) for the function ¢ (x,
v, zZ)=c¢
e ¢ (x,y,2) = c D 187G P (x,, y, 7,) TR IAH T FHTebR0T
=iisel

(vi) Find A*f(x) for f(x)=x—5x*+x—2.
A*f(x) BT TM ST AR fx) =" — 5> +x—2 .

Section - B 4xX8=32
(Short Answer Questions)
Note:  Answer any four questions. Each answer should not exceed

200 words. Each question carries 8 marks.
g -
(oTg TR UeA)

fAder: fhgl IR Ul & SR SITTI 3T 3= IR Dl 37feha
200 orsgt | gRHAfAIT BT Ies U9T 8 37l &l 2l
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2) Population of a country is given as

Year 1921 | 1931 | 1941 | 1951 | 1961
Pop" (lakh) 46 66 81 93 101

Find the population in 1955.
fopelt Qo1 bl ST Al auf § AR g

T 1921 1931 1941 1951 1961
SHAET (TRgH) | 46 66 81 93 101

& T 3epel a9 1955 P THERAT ST DI |

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

X 5 6 9 11
£(x) 12 13 14 16
o1 AR A £(10) BT AT AT I GRT A1 DIORI |
x 5 6 9 11

(%) 12 13 14 16

4) Prove that

[—

S P
A:2+51+

Rig BRI

[

N
A:2+6_1+
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d
Find the value of d—i: at x = 1.2 from the following table:-

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

frafoRag IRt A x= 12 W %aﬁrqﬁaﬁzﬁﬁm

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

1.4
Integrate fo , (sinx —log x + e")dx using Weddle's Rule.

AR DR (dsa o gRT)
fO;A(sinx —log x + ex>dx

Using Bisection method, find the root of equation x* +2x* — x —1=0
in the interval [0,1]

foure fafYr @1 g @Rd g SRIel [0,1] H IR
x4 2x° — x —1=0 BT RIS A ST DRI |

Prove that a vector F (¢) has constant magnitude if and only if.

P dE

"Dt

Rig HIRR {5 we™ F (1) o1 aRAT0T 3R gF T e 2R dhaer afe
= dF
F.5,

Find f f F.A ds where F = 4zxi — y*] + yz/g and S is the surface of
S

=0

cubex=0,x=1,y=0,y=1landz=0,z=1
[ E.h ds @1 A S HIRR &l F = daxi — 3 + yzk T S T
S

x=0,x=1,y=0,y=1,2=0,z=1gRl IRIg T3 &I
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Section - C 2X14=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.

Qus - |
(Sref ST ¥9d)

fAder : gl <1 U9l & ITR U 319 pl 399 IR DI Ifehad

10)

11)

500 grsct H gRAIT AT 21 U U 14 3l @l ¢

Solve using Gauss - Jacobi method:

I0x+y—z=—-2

3x+20y—62=16

4x — 5y +10z=30

o AT T TS STpIel TRIGRT GRT el DifvR |
Ix+y—z=-2

3x+20y—6z=16

4x — 5y +10z=30

Prove that

() Curll (fxg)=7divg=gdvf+E@9f—(9g
(i) Curl (qﬁj_’) =dcurl f+grad pX [

R1g HIfRr -

() Curll (fxg)=7divg=gdvf+E@9f—(9g
(i) Curl (qﬁj_’) =dcurl f+grad pX [
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Evaluate f / F.Ads where F = 4xi —2y* j + z*k and S is the surface
ofcylindei X’ +y'=4,2z=0,z=3
et ([ Foids o A T BIRR A F=dni — 27 j+ 2%
g S oM X2+y?=4,2=0,z=3 GRI FfUd Is3 g
Using Stoke's theorem, prove that f ( vdx + zdy + de) =—22 nd’

c
where C is a curve x* +y* + 22 — 2ax — 2ay =0, x + y = 2a which

is started from (2a, 0, 0) and end to (24, 0, 0) below xy plane.

¥ B T BT RN FR4 §Q g DI b
f(ydx+zdy+xdz>=—2/§ ra*

STEl ash C BT AHBROT 1%+ > + 22— 2ax —2ay =0, x+ y=2a ¢
S a7 (24, 0, 0) | URFT IR xy FHAA P A1d G: (24, 0, 0) R

ygad gl
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