MT-06
June — 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
sentence or maximum up to 30 words. Each
question carries 1 mark.
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Write the linearity property of forward

difference operator.
SRR HhReh o Irerehar orem o1 fafem

Write the formula of second divided

difference.
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Write the relation between p and o.
nder § % we ey & fafew

Write the formula for Picard’s method.
Tt fafy =1 g3 fafew|

Write the formula of Laplacian operator.
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Define the solenoidal vector.
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Section-B 4x5=20 4. Prepare dividend difference table for the following

(Short Answer Type Questions) values
Note :— Answer any four questions. Eacb answe'r should not freffr W & fore e oRR A X

exceed 200 words. Each question carries 5 marks.
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2. Prove that : 10 63

fag it 1% 5. Use Stirling formula, find y at x = 35 with the help

I+4ad+V)=1 of given data :

3. Find y at x = 3.62 with the help of the following o,y W T B S
wefeft y Y X = kS|

data :
frafafer sitwsl ®1 TeE[ @ x = 3.62 W y F1 AW SURR LR
d SIS : x y
. Y 20 512
3.60 36.598
30 439
3.65 38.475
40 346
3.70 40.447
3.75 42.521 >0 243
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. Find the root of equation * — x — 10 = 0 by using
Newton-Raphson method, given that x; = 2.
=A-Ywea fafy & gtz x4 — x — 10 = 0 =1 94
a wifSe, Sefe o © X9 = 2

. Find :

%
Curl F at (1’ 1’ _1)7

if
_)

F = xzyz' — 2xzj + 2yzk

%
Curl F =1 5/ (1, 1, —-1) R 91 ®ifsg, afg
%

F = xzyi — 2xzj + 2yzk

. Find the equation of tangent and normal for
surface xyz = 4 at (1, 2, 2).

TS xyz = 4% fag (1, 2, 2) R =991 3@ wa Aty
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. Evaluate :

.[ yzdx + (zx + 1) dy + xydz
c

where ¢ be the path from point (1, 0, 0) to (2, 1, 4).
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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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10. Find :

dy
dx
at x = 0.4 with given table.
dy
x:0.4q15 HT HHE 9RO HI GeFdl 9 J1d
HITIT ¢
x y
0.1 1.10
0.2 1.22
0.3 1.35
0.4 1.49
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11. Evaluate : 13. Verify Stoke’s theorem for

1 d - -
JOI +xx2 J; F.dr

where

by using the Simpson’s - and = rule.
3 8 - 5 9
F :( + y ) i — 2xyf
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and ¢ be the boundary of rectangle x = + a, y = 0,

1 dx y =b.
J‘01 + x2 NN " .
o LF.dr & fau wid 9T &1 AU Hifse, el
12. Use Gauss-Seidel iteration method to solve the 1_?) :( 24 yz) i—2xyf,

system of equations : .
Y d HﬂTci’@T@xZia,yZO,ymeaﬁWﬁ

206+ y—2z=17 i ¥
3x + 20y —z = - 18
2x — 3y — 20z = 25
re-Hiew fafy g wftew fem @ ga wifT
206+ y—2z=17
3x+ 20y —z=-18
2x — 3y — 20z = 25
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