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(Numerical Analysis and Vector Calculus) Af(a + B

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.

(i)

(i)

(iv)

(v)

(vi)

Define Interpolating polynomial.

SIS IgUg I IR IS |

Show that :

2ud = (E - ED)
TR wifery

2ud = (E - ED

Write Newton-Raphson interation formula.
=EA-IFE TRE g5 fafew|

If 7:xz'A+y]A'+zlAe and r=|7|, then find
the value of grad r.

A A

A -
-qﬁ 7:x1'+yj-|—zk 9 r:|r|,aa grad r
T HM 1 HIT |
Define Irrotational Vector.

sreofta wfesr w1 gt sifsa
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Section-B 4x5=20 x y
(Short Answer Type Questions) 25 24145
Note -— Answer any four questions. Each answer should not 3 22043
exceed 200 words. Each question carries 5 marks.
3.5 20225
G us—a
(e T ) 40 18644
et - fpsl WR UTHl ® W AT ST ST S A 4.5 17262
sifersrad 200 sl # UREfRG HIfSTl T 9ee 5.0 16047
5 5T 1 T 5. Find f'(T) and f"(T) at T = 0.3 from the following
2. State and prove fundamental theorem of difference table -
calculus. .
= g/t 9 T = 0.3 | f£(T) @& f(T) &1 A1 A
IR HeH ® qAYd W FwEd w fag wifS
. ai i:_‘ q
3. Find the value of :
T X = f(T
A iy A SDGER =
E Esin (x + /) 0 30.13
HH A HINT 0.1 31.62
2 2
A—sin(x+h)+A §1n(x+h) 0.2 32.87
E ESIH(x—l—h) 0.3 33.64
4. Find y at x = 3.75 by Bessal’s formula using
. 0.4 33.94
following table :
oHd 3 g0 T 9reft w weEa € x4 = 3.75 Wy 0.5 33.81
T HE A4 HISY 0.6 33.24

MT-06/8 (3) TR—-296 TurnOver MT-06/8 (4) TR-296



6. Find root of equation 2x — log, x = 7 by iterative

method.
T fafe g SR 2x — log, x = 7 1 9 A
RIS |
. Solve the following system of equation by Jacobi-
iterative method :
= wee e &1 g St e fafa g
A HIT

2x — 3y + 20z = 25

3x + 20y —z = -18

20x + y - 2z =17

. Find the value of » for which " is solenoidal,

A A A

- -
where » =xi +yj +zk and r=|r|.
n 1 98 HF F@ ki fages fau P17 R

q, STer 7:x1'A+y]A'+z/Ae q r:|7| |

. Find equation of tangent plane and normal to
surface xyz = 4 at point (1, 2, 2).

TS xyz = 4 & fag (1, 2, 2) R ouiaqat iR stfiers

% THERLO J HIS
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Section—C 2x10=20
(Long Answer Type Questions)

Note .— Answer any fwo questions. You have to delimit

your each answer maximum up to 500 words.
Each question carries 10 marks.
gug—yd
(& T 99 )

der - forsl S wel & SW SIS 3 T SR W SAfhan

500 vr=5i ¥ 9 wifST | gk 999 10 3% 1 )

10.(a) Profit of a firm is as following :

Year Profit in Lac

1998 80

2000 86

2002 96

2004 104

2006 114
Approximate profit in year 2003 from these data.
TF %4 H Ay FTEEER €

EL] T (TEl H)

1998 80

2000 86

2002 96

2004 104

2006 114

T el ¥ 99 2003 § Y TN HT STHM AR |
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(b)

11.(a)

(b)

Prove that :

A = —nhx(m)
g =ifve &

A = iy C1tD)

Use Lagrange’s formula for inverse
interpolation to find a root of equation
f(x) = 0, given f(30) = -30, f(34) = -13,
f(38) = 3, f(42) = 18.

FHI f(x) = 0 1 Th qo A0 HA  fog
el ST<IERM & SISl of T WART FHifST, STefh
&= 5o % 1 £(30) = 30, £(34) = —13, £(38) = 3,
f(42) = 181

3
Find approximate value of I_3 x*dx by using
Simpson’s one-third rule, given 4 = 1.
3
forrm & uw-foe ¥ &1 oA 9 J_3x4dx
% Gf-Tehe A T U SwifT | fem g, A= 11

12.(a) Use Euler's modified method. Find y at
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x = 0.1, by taking 2 = 0.05, given

d
D ¥ty 90) = 1.
dx

AR w1 raRafaa fafs g1 4 = 0.05 @3 §T
x = 0.1 W y & AF A@ Fifog, v@fe & §

dy 2
— = + v, =
Ir x“+y; p(0) =11

_)
(b) If 2 and b are constant vectors, then prove
that :

div[7x(ax7)]=-2(7.a)

Sl

Rl
o

dR p R wWew @, @ fag it

div[7x(ax7)]=-2(7.a)
13. Verify Stokes’ theorem for vector point function :

—

F=3yi-xzj +y22/e )
where S is paraboloid ¥* + y2 = 4, z = 2 and C is

its boundary.

Hfger wed f‘):3yz'A—xZJA'+yzzlA€ % fau =& &t
THT T T HIFGY, Sl S WaeEs 12 + y2 = 4,
z =2 qa C 3ot qREm ¥

MT-06/8 (8) TR-296



