[image: image1.png]e

2

B.E/B.TECH. DEGREE EXAMINATIONS, MAY/JUNE—-2011
REGULATIONS 2008
SIXTH SEMESTER
MA 51 - NUMERICAL METHODS
COMPUTER SCIENCE AND ENGINEERING

(Common to Electronics and Commiinication Engineering and
Information Technology)

Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

1
1.  Establish the formulax,,, = 5 (x, +

/ 2. Use Newton-Raphson method to find the real root of
3x=cosx+1

3. Show that any valae of y can be expressed in terms of yn
and its backward differences.

4. Given the following data, evaluate f (3) using Lagrange’s
interpolating polynomial.

X 1 2 5
f(x)

1 4 10
5. Find the first derivative of f(x) at x=0.4 from the table
given below.

x

f(x) | 1.10517 | 1.22140 1.34986 | 1.49182

0.1 ‘ 0.2 0.3 0.4
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2 #2
Evaluate the integral J‘1 J.‘ - using Trapezoidal rule

with h=k=0.5.

&

Solve & =x+2,y(1)=0. Compute y {0.1) correct to four

decimal places by using Taylor's series method.
Give the Adam’s predictor and corrector formulaa.

Give Schmidt explicit formula for one dimensional heat
equation.

Classify the PDEs Uy ot =—10(x? + 32 +5) and

Ux = Error! Bookmgrk not defined. @

ot

“PART-B (5x16=80 marks)

@ G Use Gauss:Seidal method to solve the (8)
- equations
10x, ~ 2%, —x, —x, =3
=2x,+10x, - x, = x, =I5
—x =Xy +10x, - 2x, =27
=X =X, ~ 2%, +10x, =9

-7
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1 1 3
A= ( 1 3 -3

-2 —4 4
method.

) using Gauss-Jordan

Or

(b) Find all the eigen values of the matrix (16)

12 -1

A= ( 2 1 2 ) , using the Jacobi method.
-1 2 1/

Tterate till .the off diagonal elements, in

magnitude areless than 0.0005.

12. (a) @ Giventhat ®)

V12500 = 1118034+ 12510 = 141.848L,v 17570 = 1118928412530 = 1119375

find the value of 12516, using Newton's
forward interpolation formula.

@Gi) Find the interpolating polynomial by (10}
(a) Lagrange’s formula and

(b) Newton's divided difference
formula for the following data, and
hence show that they represent
the same interpolating
polynomial.
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®) () Fit a cubic spline curve that passes (10)
through (0,0.0), (1,0.5), (2,2.0), and (3,1.5)
with the natural-end boundary
conditions, $"(0) = 0.8"(3)=0.

(i) For the following  table of values, ®)
estimate £(7,5), using Newton’s

backward interpolation formula.

5 6 7 8
125 | 216 | 343 512

13. () @ Find é}\e maximum and minimum values (12)
+  of the function y=f(x) from the following
data, °

1 2 3 4 5
025 10 5 | 16.00 | 56.25
(ii)\ Compute the integral by Simpson’s three. @)
eighths rule.
h Or
®) @) Using Romberg’s integration method, find (1 )

the value of J:Zl 1
+x

dx, correct to four

decimal places.
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(i)

Evaluate IZIZ dudy by using Trapezoidal
T x+y
rule with h=k=0.5.

Solve by Euler’s method the differential
equation Q Pan for x=0.1 correct to
y+

four decimal places with the initial
condition y (0)=1.

. dy . A
Given o T+xy  with the initial

condition that y=1, x=0. Compute y (0.1)
and y (0.2) correct to four decimal places
using Taylor’s series method.

Or

dy

Given E = % +y) and  y(0)=2,

. ¥(0.5)=2.638, y(1.0)=3.595, y(1.5)=4.968.

Evaluate by Milne’s Predictor-Corrector
method.

Use the Runge-Kutta method to
approximate y at x=0.1 for the equation

dy_y-2x

iven that y=1 when x=0.
& Y +x & v

®)

o)

®

(10)
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(i)

Solve the boundary value problem

3 .
) :EM’ with boundary conditions u

(=4 and u(l)=1 with h:%. Use a

second order finite difference method for
its solution.

Solve the PDE 2= 2%
o xt

condition u(x,0) =sin =, 0<x<1;

subject to the

u (0,t) = u(1,t) = 0 using Crank-Nicholson
method.

Or

Solve the Laplace equation
U, tu, = Oby employing five-point
formulae, which satisfy the following
boundary conditions: u(0,y)=0, u(x,0)=0,
u(x,1)=100x, u(1,y)=100y.

2
B
on Ax = 1 up to t=1.25 and subject to the
boundary and initial conditions u (0,t) =

. du .
Solve the equatmn?:IG taking

u(s,t) = 2—’:():,0) =0 and u(x,0) = x2(5-x).

®)

®

®

®





