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MT-06
December - Examination 2019
B.A./ BSc. Pti. Il Examination
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.

e : weT w fiF wuet ‘o', ‘T 3R ‘I H g 21 v @ue
& MEATTER Tl & IR SN 37 U9 § AU
TSI theh hegpeick & IYIN Bl AR Bl

Section - A 6xX1=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.

Qus - ‘37’
(rfer o7 IR 9e)
fder: ! meal & IR AT T 370 IR Bl TRATAR Tb ITeg,
U T AT ffeepeH 30 ereal H IRAHT DRI Idiep ue
1 37 P 2l
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1) (i) Define first backward difference.
T TR Pl IRATNT DI |

(i1) Define interpolation.

A Dl IRYTRIT HifvR |

(iii) Write Relation between €,V and 0.
HHRS €,v qAuT o o ey forRad|

(iv) Find divergence of a constant vector a.
3TeR AL ¢ BT IFU/RT 1 B |

(v) Find the value of Curl (grad ¢), where ¢is a scalar function.
Curl (grad ¢) @1 T ST BRI, TT&T ¢ T AT HeAd Bl

(vi) State Stoke's theorem.

TCIRT T T DT DI |

Section - B 4%X5=20
(Short Answer Type Questions)
Note: Answer any four question. Each answer should not exceed 200
words. Each question carries 5 marks.

(Tvs - 9)
(oTg TR U9A)
fAder: gl TR weAl & IR SIRTTI 3T U IR DI frepad
200 vregi B gRAfAT HIfTTI U UT 5 37T T 2l

f(X)
e

_ 8)af(x) — flx)ag(x)

2)  Prove that (Rig IR :- glx+h)g(x)

MT-06/1100/ 6 2) (Contd.)



3)

4)

5)

6)

7)

712
Find f(3.5) from following table

1 3@l A £(3.5) BT M SA DR

X 3 5 7 9 11

f(x) 6 24 58 | 108 | 174

Find f(128) from following table using Gauss forward difference
formula.
frfeTRad AR A T 31 e G D TR GIRT £(128)
a9 HIRT:

X 120 125 130 135 140

f(x) 49225 | 48316 | 47236 | 45926 | 44306

Find onerootofequation f(x)=0using Lagrange's inverse interpolation

formula given.

FHIBRT f(x)=0 BT U T S PR & fold UfiAm Srade &
T G BT TN HIRT Safes fm garm ¢
f(30) =30, f(34) =13, f(38) = 3, f(42) = 18.

Find the root of following equation by iteration method.

R fafer gRT =7 FHTenRU a1 el iid iyl
S(x)=x'+x*-1

dy _y=—x
Ifdx y+x

of y at x = 0.1 by Euler's method.

where y(0) =1, h=0.02 then find approximate value
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dy _y—x > I
a‘r?:dx—y+x,wy(0)—1,h—o.ozaaaqma?zﬁﬁr%

GRT x = 0.1 TR y & AfAPHe 71 S DI |

—

n

8) Prove that (f%-l—c&' ?ﬁﬁl?}f):— V(I%) =4 _ r"r'l” (5?)7

n

r

9) Find angle of intersection of surface x*+ ?+ z*= 29 and

x*+y*+ 22+ 4x — 6y — 8z — 47 = 0 at point (4,-3,2).
U8l x2+)2+22=297 x2+ )2+ 2+ 4dx — 6y — 82— 47 =0 fo=g

(4, -3, 2) R e DI ST BT

Section - C 2X10=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.

(Tvs - ¥)
(Sref TR 1)
fAder : el Q1 ueAT & IR SIRTTI 3 IR 31frpas 500 grsgt d
R BTl U 9T 10 3iepT BT 2

10) (i) Prove that (RIg BIRR):- x 7" = 1

 (x +nh)®
(i1)) Prove that values of divided differences are independent of

order of values of variable.

R IR fh fATRTd 3R & A o) & 91 b 9 I
I gid gl
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d
I1) (1) Find the value of dl atx = 7.5 from following data :

o= 3Pl J x = 75%1%1? zﬁrmaﬁréﬂﬁm

X 747 |748 749 (750 (751 |[7.52 |[7.53
f(x) 0.193 |0.195(0.198 [0.201 (0.203 [ 0.260 |0.208

(i1)) Show that using Simpson's one third rule.

Rroa & o foerE Fom & g Jueffa it

fld——lo 2 = 069315
o 1+ g

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

1wt e o - fftr grr (9 gvrgfi)
g NI

27x + 6y —z=285
6x + 15y +2z="72

x+y+54z=110
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(i1) Prove that magnitude of any vector function I_f(t) is constant if
and only if
f1g IR 5 5t Ifcer et F (1) &1 aRemor smR gm
afy 3R Faat I

F4 =0

@\%i

13) Verity Gauss's divergence theorem for function
F = (2x — Z)lA + xzyj — xz%k over the region bounded by planes
x=0,x=1,y=0,y=1,z=0,z=1.

A x=0,x=1,y=0,y=1,z=0,z=1 gRT URIg &F W
we F = (2x — 2)i + x2y) — xz22k & ford TR7—3TURIR0T TR
T IS |
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