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MATHEMATICS
(Third Paper)

Numerical Analysis and Vector Calculus
Paper : MT-06

Time : 2 Hours | [ Maximum Marks : 46

Note .— The question paper is divided into two Sections
A and B. Section—A contains 6 Very Short Answer
Type Questions. Examinees have to attempt all
questions. Each question is of 1 mark and
maximum word limit may be 30 words. Section—
B contains 8 Short Answer Type Questions.
Examinees will have to answer any four questions.
Each question is of 10 marks. Examinees have to
delimit each answer in maximum 200 words. Use
of non-programmable scientific calculator is

allowed in this paper.
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Section-A 6x1=6
(Very Short Answer Type Questions)
gug—AH
(afa oy ST uv)

Find the value of A3(x?2 — 1) if h = 1.
g h =1 a9 A3(x2 — 1) &1 99 Fa hifea |
Define Interpolating polynomial.
ST FgUe I IRIEA Fifs |

Write  Gauss’s  backwork interpolation

formula.

TG 1 UvE STeYH 95 fafeu |
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(iv) Write Newton-Raphson iteration formula.

AR g g5 fafen)
) If F=xi+yj+zk and r = ||, then find
the value of grad r.
RIS 7:x?+yf+z/; Fr=|r| @ grad r
RIEEEIECH I L
(vi) State Gauss divergence theorem.
TG AT GHT HT FUT HiSQ |
Section-B 4x10=40
(Short Answer Type Questions)
gug—d
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2. Find the value of :

2 2 o
& Sin(c+ i+ S S0+
E Esin(x + h)
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A—sin(x +h)+ Asmlx+h) §1n(x +h
E E sin(x +h)
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3. Prove that :
_ 2
U, =ty + Au, 5 + Au, 3+ ...+ A”ux_n
fag =ifsT .

_ 2 n
u,=u, 1+ Au,_, + ANu, 3+ ..+ A,

4. Find y at x = 3.75 by Bessal’s formula using

following table :

X y
2.5 24145

3 22043
3.5 20225
4.0 18644
4.5 17262
5.0 16047
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oHA G g T GRolt kit "' 9 x = 3.75 Wy

hl HIFE A aﬁﬁﬁ :
x
2.5
3
3.5
4.0
4.5

5.0

y
24145

22043

20225

18644

17262

16047

5. Using Lagrange’s formula of inverse interpolation

to find value of x for fx) = 13.6 from given table :

X

30

35

40

45

50
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)
15.9
14.9
14.1
13.3

12.5

Turn Over

i STEYHE & oS ¥ % AR jR refated
RO F fx) = 13.6 & T x 1 79 A@ HiNQ

X Ax)
30 15.9
35 14.9
40 14.1
45 13.3
50 12.5

6. Use iterative method to solve equation x = 0.21

sin (0.5 + x) by starting from x = 0.12.

x = 0.12 9 9w g fafy grr g
x = 0.21 sin (0.5 + x) & A HISY |

7. Solve the following system of equations by Jacobi-

iterative method :
2x — 3y + 20z = 25
3x + 20y — z = -18
206+ y—2z=17
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2x — 3y + 20z = 25

3x + 20y — z = -18

206+ y—2z2=17

21 X
v (73)‘0

A A

- " \ -
where v =xi+yj+zk and r = | r|.

fag =ifsm .

8. Prove that :

St 7:x£+yf+z/; qaqr r = |7| |

9. Find equation of tangent plane and normal to
surface xyz = 4 at point (1, 2, 2).
TS xyz = 4 & fag (1, 2, 2) R TRiaat iR sAfiers
% FHISHTO A IS |
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