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Question Paper Code : 24655

B.E./BTech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010. .
Fourth/Fifth/Sixth Semesters
MA 038 — NUMERICAL METHODS
(Common to all Branches)

(Regulation 2001)

Time : Three hours Maximum : 100 marks -

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

State the condition for the convergence of the iterative method for the solution
of fx)=x.

Solve 2x+3y =4, x—y =1 using Gaussian elimination method.
Write down the Newton’s divided difference formula.

Construct the forward difference table for :
X 1 14 18 22

f(x). 349 482 596 65

Write down the Stirling’s central difference formula to find the first order
derivative.

What is the condition for applying Simpson’s -;— rule of integration?

Solve y'=y, y(0)=1 by Taylor's series for x=0.1 with h=01.

Write down the Milne’s predictor-corrector formula to solve y'=f(x,%),
y(%)=%,-



[image: image2.png]9.  Write down the explicit finite difference scheme to solve a one dimensional
heat equation.

10. Using central difference approximation, give the finite difference scheme to
solve y"+3y+2y=0, y(@)=y, and y(b)=y,.
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PART B — (5 x 16 = 80 marks)

Find by - Newton's method, the real root of the equation
3x=cosx+1. ®

Find the largest eigenvalue and its corresponding eigenvector of the
matrix

2 -1 0
A=|-1 2 0
0 -1 2
using power method with the initial vector (1,0,0)". ®
Or
Apply Gauss-Seidel method to solve 20x+y-2z=17
3x +20y-2=-18 and 2x —3y+ 20z =25. ®

Apply Gauss-Jordon method to find the inverse of the matrix
111

2 -3 41, 8)
3 4 5
Find the cubic polynomial which takes the following tables : (8)

x 012 38
S, 121 10
Use Lagrange’s interpolation formula to find the value of y when
x =4, if the following values of x and y are given: (8)
X 5 6 9 1
flx): 12 13 14 16

Or



[image: image3.png]® Apply Hermite’s formula to interpolate for sin(1.05) from the following

data :
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(16)
x sinx cosX
1.00 0.84147 0.54030
1.10 0.89121 0.45360
Given that
x: 10 11 1.2 1.3 14 1.5 1.6
y . 7.989 8403 8.781 0.129 9.461 9.750 1,081
find y and y* at x=16. (8

Using trapezoidal rule, evaluate L“ +* dxconsidering  five
sub-intervals. (8
Or
1 dx . . N b 1
Evaluate L——— taking 8 intervals by applying Simson’s - rule
1+x 3
[t

Using 2-point Gaussian quadrature, evaluate I: e dx. ; {¢

Apply Euler's method to solve y'=x+y, ¥(0)=0, for x =03 wi
h=0.1. . {
Given %= #(1+y), »(0)=1, WL)=1233, ¥(12)=154
¥(1.3)=1.979, evaluate y(1.4) by Adam’s method. {

Or

Using 4-th order Runge-Kutta method, solve %=3x+1

y()=1.2 for x=1.1 with #=0.1.

Given the differential equation % = y—ZTx and the data

x: 0 01 0.2 0.3
y: 1 1.0954 1.1832 - 1.2649

determine y(0.4) by Milne’s method.



[image: image4.png]15.

(a) - Solve (x2+l)y"+x?y'—4xy=2, y0)=0, y(2)=4 with h=05. (

®)
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0, |x|<1, |y[<l, u(x,t)=x* and w(l,y)=y" wi
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