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Question Paper Code : 55383

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011
Fourth Semester
Civil Engineering

MA 1251 — NUMERICAL METHODS

(Common to Metallurgical Engineering/ Petroleum Engineering/Mechatronics
Engineering/Aeronautical Engineering and/Electrical and Electronics Engineering)

(Common to Fifth Semester — Electronics and Communication Engineering and
Food Technology)

(Common to Sixth Semester Computer Science and Engineering, Information
Technology Chemical Engineering and Automobile Engineering)

(Common to MA 1011 Numerical methods for Sixth Semester Electronics and
Communication Engineering)

(Regulation 2004)

(Common to B.E (Part-Time) — Third Semester — Civil Engineering- and Fourth
Semester Mechanical Engineering, Regulation 2005)

Time : Three hours Maximum : 100 marks

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

1.. State the condition for the convergence of the roots of the equation x=g(x) by
iterative method.

2. Solve the system of equations 2x+3y=11, 4x—y=1 by Gaussian elimination
method.

3. Obtain the Newton’s divided difference table for the following data :
x: 1 2 4 6
y: —26 12 256 844

4, Fit a polynomial form the following data using Newton’s forward difference

interpolation formula :
x: 0 2 4 6
y. 2 4 14 32
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12.

Write down the formula to get first and second order derivatives using
Newton’s backward difference at x=x,.

State two point Gauss formula for integration.

Given y'=2%+y,y(0)=1, by using Euler’s method find »(0.2).

State Adam-Bashforth predictor -corrector formulae.

. : . dy dly
State central finite difference expression for p and R

Solve VAU =0 numerically for the following square mesh with boundary values

as shown in figure 1
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PART B — (5 x 16 = 80 marks)

Find the positive root of x*~5x~7=0 by method of False position,
correct to three places of decimals. 8)

Solve the given system of equations by Gauss -seidel method

8x-y+2=18
2x+5y-2z=3 8
x+y~3z=-6.
Or
Find by Newton—Raphson method, the real root of e*-2x-1=0
correct to 4 decimal places. (8)
161
Find the largest eigenvalue of the matrix |1 2 0] and the
003
corresponding eigenvector by power method. 8)

Find the Lagrangian interpolating polynomial for the following
data :

x: 12 3 5
fx): 0 7 26 124
Hence find f{4). (8)
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(ii) For the following data prepare the finite difference table and
express y as a function of x using Newton’s backward difference
formula and hence find y when x=3.5. : (8)

x: 01 2 3 4
y: 7 10 13 22 43

Or

Obtain the cubic spline approximation for the function y=£(x) from the
following data, given that yg=y3 =0 (16)
x: -1 01 2
y: -1 1 3 35

@) Find the values of f(8) and f”(9) from the following table, using

divided difference interpolation formula : )]
x: 4 5 7 10 1
f(x): 48 100 294 900 1210

1
(ii) Find the approximate value of I =j‘% using Trapezoidal rule with
X
0

h=3s 2 = and then by Romberg's method. ®
Or
P oded
Numerically evaluate j. J.—y—z by taking Ax =Ay=0.25, using
? o1+:c +y
Simpson’s 1/3 rule. (16)

(i) Using Taylor's science method, compute y(0.2) correct to 4 decimal

places given %=l—xy and y(0)=0. 8
(i) Apply the fourth order Runge-Kutta method to find (0.2) given
that y'=2°+y, y(0)=2. 8)

Or

Find y{0.3), using Runge-Kutta method of fourth order, given that
dy _ “14 2xy

dx 1+x2"
value of y(OA)using Milne predictor-corrector method. 16)

7(0)=0,5(0.1)=0.1006, ¥(0.2)=0.2052 and then find the
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(i)

@)

(ii)

Solve by finite difference method, the boundary value probleii

2
%—y=o,where #(0)=0 and y(1)<1 , taking ~=0.25. ®
X
% _du . _ B .
Solve o ven u(0,t)=0,u(4, £)=0, u(x,0)=x(4-x) assuming
u
h=k=1. Find the value of u upto t=5. 8)

Or

2
Use Crank-Nicolson’s method to solve-the equation %%:aa—':,
x

satisfying the conditions u(x,0)=0,u(0,t)=0 and u(1,t)=200¢.
Compute u for one time step, taking Ax=0.25 and At=0.125. (8)

Solve '25uu -u,=0 for u at the pivotal points, given
u(0,t)=u(5,)=0, 1, (x,0)=0 and u(x,0)=x(5-x) for one half period of
vibration (taking b = 1). 8)
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