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10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
‘What is the condition for the convergence of Newton-Raphson method?

Compare the Gauss-Jacobi and the Gauss-Seidel methods for solving a system
of equations?

Write down the Newton-forward interpolation formula.
Find the Lagrangian interpolating polynomial for the following data:
x 1 2
§163) 1 0.5
Write down the Newton backward difference formula to find out the first
derivative for a value of x given in the table.

Write down the Simpson ‘s —;— rule of integration.

Solve y'=y, y(0)=1 using Taylor series method.
Give some examples for multistep methods.
Write down the five point formula to solve the Laplace equation.

Write down the explicit finite difference method to solve the one dimensional
heat equation u, =c’u,, .



[image: image2.png]11

12.

13.

(a)

®)

(@)

(®)

@

@

@)

@

(i)

@

(i}

@)

@

G’

PART B — (5 x 16 = 80 marks)
Find the real root of the equation x’—2x~5=0 using Newton

Raphson method correct to 2 decimals. (8
Solve S5x-y+2z=10;2x+4y=12%;x+y+5z=~1 using Gauss-Seide
method. (8
Or
Solve 10x+y+z=12; x+10y+z=12; x+y+10z=12 using Gauss
Jordon method. (10
Using Newton’s method, find the largest eigenvalue -and it
§ 21
corresponding eigenvector of the matrix [l 3:' . 6
Using Newton’s forward formula, find the value of yat x=5 fron
the following data: . (8
x 4 6 8 10
I 1 3 8 16

Using  Bessel's ' formula, find ¥(25), given  tha
y(20)=2854, y(24) =3162, y(28)=3544, p(32)=3992 . I

Or

Using Newton’s divided differences, find an approximate
polynomial for f(x) from the points (4,—43), (7,83), (9,327), anc
(12,1053). (8

Using Lagrange’s interpolation formula, find f(5) from the point:
(4,-43), (7,83), (9,327), and (12,1053). 8

Given the following pairs of values of x and y:

x 1 2 4 8 10
f(x) 0 1 5 21 27

Determine numerically % at x=4.

2

Calculate the value of I sinxdx by Simpson’s %»rule with/= %
0

Or
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(i) Find the first and second derivatives at x=0, from the following

data: @8
x 0 1 2 3 4 5
7 4 8 15 7 6 2

L
(i) Use trapezoidal rule to evaluate Ix’dx considering five sub-
o

intervals, . : ®)

(@) Using Euler's method, solve % =1-2xy,y(0)=0 for x=0.6 with

h=02. ®
(i) Using Adam-Bashforth method, evaluate y(1.4), given that
Dol e ym=1,  y1D=0996, y(1.2)=0986,
& x X
¥1.3)=0.972. ®
Or

(i) Use Runge-Kutta method of order 4, compute y(i.1), given that

%=3x+yz, y()=1.2 with h=0.1. ®)

(i) Using Milne’s method, evaluate y(1.4), given that % +2 =—]2- and
x X

y)=1 , ¥(1.1)=0.996 , y(1.2)=0.986, y(1.3)=0.972. ®

Solve the equation Vu=-10 (x2 +y + 10) over the square with sides

x=0, y=0, x=3 and y=3 with #=0 on the boundary and k=1. (16)
Or

Solve the boundary value problem #, =#, with the conditions #(0,)=0,

w(,))=0, u(x,0)= %(1 -x) and u(x,0)=0 - taking h=k=0.1 for

0<1504. (16)




