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4(' M.Sc. DEGREE, EXAMINATIONS,
NOVEMBER/DECEMBER 2010,
THIRD SEMESTER
COMPUTER TECHNOLOGY
XCS 232 — NUMERICAL METHODS
(Common to Information Technolo};y/Suftware Engineering)
(REQULATIONS 2007)

(Also applicable to 2009 Regulations)

¢ Time : Three hours Maximum : 100 marks

“Answer ALL questions.
" PARTA — (10 2 = 20 marks)
1. Ifa real root of the equation /(%) =0 lies in (q, b), write

down the formula that gives the oot approximately, as
per the method of false position,

2. State the condition for convergence of iteration method.

3. Find the inverse of 4 = (; :] by Gauss Jordan method.

4. Write down the conditions for convergence of (GGaugs —
Seidal iteration scheme.
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10.

11.

Form divided difference table for
x: -1 1 2 4

y: -1 5 23 119

Write Lagrange’s formula to find y(x) if four
values (x;, y;), i =0,1,2,3are given.

2
Write the formula to find g_{ at the point x = x
%

set of values of x and y.

Apply the trapezoidal rule to obtain a value of the
5.2

Ihl xdx given that®
4

x: /L(j 42 4.4 4.6 4.8 5.0

Inx: 1.386 1435 1482 1526 1569 1.609

Solve ¥ = x +y, (0 =1 at x = 0.1 by Euler’s me

State merit and demerit of the Taylor method of s

PART B — (5 x 16 = 80 marks)

(@ () Find a positive root of 3x—+v1+sin:

iteration method corrected to five

places.
; C
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(i)

@

(i)

4

(i)

Find the negative root of x® ~4x+9=0 b
bisection method corrected to four decima
places. @®

Or

Compute the real root of xlog, x-1.2 =0 by

regula-falsi method .corrected to five decimal
places. ) . ®)

Using Newton-Raphson method, establish the

formula x,,, :%(xn +-{\(—~J to calculate the

n
square root of N. Hence find the square root of
5 correct o four p]aces of decimals. 8)

Solve the following equations by the method of
triangularisation.

2x+y+4z=12, 8x-3y+2z = 20,

4x+11y -z =33, 8)
Using Gauss-Jacobi iteration method, solve
correct to three decimal places, the system of
equations,

x+17y -2z = 48, 30x-2y+32="175,
x+y+9z=15. 8)

Or
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(b)

(a)

@

(i)

@

(if)

flx):

flxy =

Solve, by Gauss-Seidal method of ites
equations

27x+8y—z =85, 6x+15y + 2z = 72,
x+y+54z =110,

Solve, by Gauss elimination proce:
equations 3.15x - 1.98y + 3.85;

2.18x +5.12y — 2.89z = -8.61,
5.92x + 3.05y + 2.152 = 6.88 .

Find the value of y at x = 21 and x -
the following data.

20 23 26 29

0.3420 0.3907 0.4384 0.4848

Using Stirling’s formula, find v1.12
following

1.0 1.05 110 115
1.00000 . 1.02470 1.04881 1.07238
1.20 1.25 1.30
1.09544 1.11803 1.14017

Or




[image: image5.png](b) () Use Lagrange’s formula to find a fourth degree
polynomial which fits into the data below.
Evaluate the polynomial for x = 3 [€)]

x: 01 2 4 5

y: 0 16 48 88 O

G) If  0)=-18 %) =0,x3) = 0,%(5) = -248,
y6)=0, 9 =13104, find y = f(x) using
divided difference. (8)

14. (a) () The following table givés the velocity v of a
particle at time ¢ :

t (seconds) : 02 4 6 8 10 12

v (metresfsec): '4 6 16 34 60 94 136
Find the distance moved by the particle in

12 seconds using Simpson’s érd rule and also

the acceleration at ¢ = 2 seconds. 8)

(i) Given the following data, find »'(6) and the

maximum value of y. (8)
x: 0 2 3 4 7 9
y: 4 26 58 172 466 922

Or

o
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15. (a)

®)

@

(i)

@

Aid) .

Find the value of x for which y is minimum
the minimum value from the table.

0.60 0.65 0.70 0.75

0.6221 06155 0.6138 0.6170

Find an approximate value of log, 5
calculating to 4 decimal places by Simy

5
3 th rule the integral J’ ~ix— , dividing
8 R p4x+5

range into 10 e/quai parts.

Using finite difference method, solve

d*y
differential  equation ——;-¥ =%
: dx?

$(0) =0, ¥(1) = 0 with h = %

Use Taylor series solution to selve nume
y=x'-y, y0)=1atx= 0.1,0.2,0.3,0

Or

Using Rungé-Kutta method of fourth order,

dy
dx

5? —xt
=L =2 given y(0) =1 at x=0.2 04.
¥ t+x

; C





