MT-06
December — Examination 2023
B.A./B.Sc. (Part II) Examination
MATHEMATICS

(Numerical Analysis and Vector Calculus)
Paper : MT-06

Time : 3 Hours | [ Maximum 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.
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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

MT-06/8 (1) TC-296 1urnover

sentence or maximum up to 30 words. Each

question carries 1 mark.
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1. (1) Evaluate :
A? (ae®) .
HE 91 HIT
A* (ae®) .
(i1)) Evaluate :
D log f(x).
HE 1d HIWT
D log fix).
(i11) Write the relation between p and 9.

pad & & " gy fafen)
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(iv) Write formula for Lagrange’s method for

inverse interpolation.

gfaem sTaaeH & foe opms g7 fafem)
(v) Write Weddle’s formula.
ged w1 g3 fafem)
(V) Vx(Vxa)=?
V x (V x 2) =?
Section-B 4x5=20
(Short Answer Type Questions)
Note -— Answer any four questions. Each answer should
not exceed 200 words. Each question carries
5 marks.
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2. Show that :

«E" = (x + m — 1)M) E™.

gef¥ia wifery :

xE™ = (x + m — 1)m) Em,

3. Given the following data find f(x) as a polynomial

in powers of (x — 5).

X

O
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7
9

fx)
4
26
58
112
466
922
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fx) I HIY :
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0
2

(4)

fx)
4
26
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3 o8 freafafea e &1 Fea-traa fafy & =R emea

4 112 .
TIHE I HA A0 HINY :
7 466
9 927 ¥ + 4 sin x = 0.
4. Find root of the equation x® — 9x — 14 = 0 which 7. Show that :

lies between 3 and 4.
div (r grad 73) = V . (*V(r3)) = 374,
T 3 — 9x — 14 = 0 &1 3 T41 4 % HeA Al HA

A HITSTT | g =T

5. Find the value of the following correct to four div (r grad 73) = V . (V) = 374

decimal places :

1 8. Prove by Stokes theorem :
f x" dx.
0
_)
FeAfafead 99ehd &1 AF 91 ¥Had a6 Ad Vx(VxF)=0
qﬁ'ﬁ,"q o -
’ ie., div curl F = 0.
1
Jo x* dx.
e g9g 9 fag s
6. Find root of the following equation correct to four
decimal places by Newton-Raphson method : V x (V x f:)) =0
: — -
¥+ 4sinx = 0. ie., div curl F = 0.
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Section—-C 2x10=20
(Long Answer Type Questions)
Note .— Answer any two questions. You have to delimit
your each answer maximum up to 500 words.
Each question carries 10 marks.
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9. Derive Newton’s divided difference formula for

unequal intervals.

FEAE oA % faw =ea w1 fawfsa seR g9+
gieaned shifsa |
10. Prove that :
0 [fx) gx)] = p fx) 6 glx) + p g(x) & fx).
fag =ifsg -
0 [fx) gx)] = pn fx) 8 glx) + p gx) & fx).
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11. Determine value by Simpson’s — Rule :

8

1.4
-[02 (sin x —log, x + ¢") dx.

W%%ﬁmmmaﬁﬁﬁq:

2

12. Prove that :

[ oar=] (1 x V §) ds.
g =T

[ oar=[ (% V §) ds.
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1.4
Jo (sin x — log, x + €") dx.
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