t: 1 3 5 7 9

T: 853 745 67.0 60.5 54.3

Find a Lagrange’s interpolating polynomial for this
data and temperature at t=75. (10)

4. Attempt any TWO parts:

(@) Solve the following differential equation for X , at

z=0.1 using the classic fourth-order RunQe—Kutta
method. The step size in z maybetakenas 0.1,

(10)

(49.5x10‘3)[4.76—1.61(0.7—XA)](1-XA)2/3
A _
dz 1+15(1_XA)1/3’:1“(1“XA)I/3]

XA =0 at z=0.
(b) Solvethe following differential equation (10)

a

_Z = _.3))J
dx

Use a step size 0f 0.2 in x to compute y values at

x=0.2and x=04

x=0,y=yy=l.
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1. Attempt any TWO parts:

A _
(@) Solve the transcendental equation §+e A =1 for

A correctto 2 decimal places by Regula-Falsi method.

The initial guesses for A may be assumed to be 4
and 6. (10)

(b) Solve the following nonlinear equations for 4, and

A1 by Newton’s Method:
In2.348 = —In (0.332+0. 6684, )+ 0.668

A 5 Ay
0.332+0.6684, 0.3324y, +0.663
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In1.430=—In(0.668 + 0.332451)—0.332

App 3 A
0332406684, 0.3324y +0.668

The initial guesses may be assumed to be zero for
A12 and Azlboth. (1 0)
(c) Show that the Newton-Raphson method for solving
ar algebraic equation has a second

single nonline
(10)

order convergence.

Attempt any TWO parts:

(a) Solve the following system of equations by Gauss-

elimination method: (10)
28x + 4y —z =32

x+3y+10z= 24

2x+17y+4z=35

(b) Solve the following system of equations by Gauss-
Seidel method correct to three decimal places:

3x—2y+72=20
x+6y—2z=10 (10)
10x—2y+7z=29

151501] @) 225

(c) Solvethe following system of equations (10)

3 2 0 X1 5
2 3 —l|lx|=|4
0 -1 2 X3 1

by SOR iteration scheme. Take relaxation parameter
o=1.75 for the SOR iteration scheme and

{0105 05 0] ‘
3. Attempt any TWO parts:
(a) By dividing the range into 10 equal parts, evaluate
T

Isinxdx by Simpson’s rule. (10)
0

(b) Using Newton's divided difference formulae, find a

polynomial function f (x) from the following table:

x: 4 5 7 10 11 13
y: 48 100 294 900 1210 2028

Hence calculate f(8) and £(10). (10)

(c) Thetable below gives the results of an observation:
T isthe observed temperature in degrees centigrade
of a vessel of cooling water, ¢ is the time in minutes
from the beginning of observation.
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(c) Using Milne’s method, find y(4.4) given

Sxy'+ y* —2=0, y(4.0)=1

y(4.0)=1, y(4.1)=1.0049, y(4.2)=1.0097

and y(4.3)= 1.043. (10)
5. Attempt any TWO parts:

2

(a) Solve the equation L = x+ y with the boundary
2

conditionsly(O) = y(l) =0. (10)

(b) Solvethe following PDE to obtain z at x = 0.1 atany
valueof z. (10)

2 2
PDE: 10 1{i—) Q”—:zxm*f’?i
0.2 82 83(;2

BCs : u(x,O) =0
u(O,z)zl.leO_S
ou

ox

=0
(0.2,2)
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(c) Solvethe boundary value problem
u"=4x

u(0)+u’(0) =Lu(l)=1

with 71 =1/3, using second order method.

* ok ok

©
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