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XCS 232 - NUMERICAL METHODS
SOFTWARE ENGINEERING

(Common to Information Technology and Computer Technology)

(Also applicable to Regulations 2009)

Time: Three Hours Maximum: 100 marks

ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

State the condition for convergence of iteration method.

What is the order of convergence of Newton-Raphson
method?

State the sufficient condition for Gauss-Seidel method to
converge.

By the Gauss elimination method solve
x+y=22x+3y=5

Find the parabola of the form y=ax®+bx+c passing
through the points (0,0) (1,1) and (2,0) using Lagrange’s

method.
Construct divided difference table of f(x)=x"+x+2 for
the arguments 1,3,6,11.

State the condition for Simpson’s 3/8™ rule to apply.

A curve passes through (0,1), (0.25, 0.9412), (0.5,0.8), (0.75,
0.64) and (1,0.5) Find the area between the curve, x-axis and
=0 and x=1 by trapezcidal rule
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Using Taylor series method find y{(1.1) if:iﬂ =x+y.y1)=0
x
Given y'=-y,.q 30) =1 determine the value y at x=0.01

by Euler’s method.

PART—B (5%16=80 marks)

(@ ( Find a positive root of xe” =2by the methed ®)
of false position.

(i) Solve: log, x—cosx=0by Newton-Raphson )
method.

Or

® @ Solve x'+x>~1=0 for the positive root by ®)
fixed point iterative method.

(i) Find the positive root of x—cosx=0by (8
bisection method correct to three decimal
places.

(@) () Solve the systenﬁ of equations by Gauss- (8)
Jordan method
3x-y+2z=13
x+2y+z=3
2x+3y+3z=10
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Solve the equation by using Gauss-Jacobi (8)

method

X+ x, +54x, =110
27x, +6x,—x, =85
6x, +15x, +2x, =72

Or

Solve the following system of equations by (8)

Gauss-elimination method
x—-y=-33z=63
50x+2y+3z2=196
3x+6ly+2z=81

Solve the equation by Gauss-Seidel method 8)

Tx+52y+13z =104
82x+11y—-4z=95
3x+8y+29z=71

Find »(32): if »(10)=35.3,

¥(15)=32.4, (8)

¥(200=29.2, ; y(25)=26.1, ¥(30)=23.2 and

¥(35)=20.5

Given the data, find f(x) as a polynomial of (8)

degree 2.
x 1 2 -4
ftx) 3 -5 4
Also find the value of f(3).
3

Q485




[image: image4.png]14.

()

=)

b)

@

(i)

@

(i)

@

Or

Find the polynomial of degree 3 passing
through (3,6), (4,24), (5,60) and (6,120).

Given the following table, find y(35) by
Stirling’s formula

x 20 30 40 50
y 512 439 346 243
A curve passes through the points (9,18),
(1,10), (3,-18) and (6,90). Find the slope of
the curve at x=2.
The table below gives the velocity of a
moving particle at time t seconds. Find the
distance covered by the particle in 12
seconds using Simpsen’s 1/3 rule.
t 0 2 4 6 8 10 12
v 4 6 16 34 60 94 136

Or
The Aollowing data give the corresponding
values for pressure and specific volume of a
superheated steam:
Volume v 2 4 6 8 10
Pressurep 105 42.7 253 16.7 13.0

Find the rate of change of pressure with
respect to volume when v=2.
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Evaluate J’;e”‘dxwith 10 intervals by

Trapezoidal rule and compare the result with
the exact solution.

Using finite difference scheme solve
y'—y=0with boundary conditions (0)=0
and ¥(2)=3.63 with h=0.5

Given y'=—y and y(0)=1 determine the

value of ¥ at x=0.01 & 0.02 by Eulers
method.

Or

Consider the initial value problem

&

a:y—x‘ﬂ,y(O):&S. Find (0.4) using
fourth order Runge-Kutta method, taking
h=0.2

Using Taylors series expansion find y at 0.1
and 0.2 correct to three decimal places.

Giveny'=x%y -1, y(0)=1.
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