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Answer ALL questions.

PART A — (10 x 2 = 20 marks) e
1. How to reduce the number of 1iterations while finding the root of an eduation by
Regula-Falsi method? -
2.  State the condition for convergence of Gauss-Seidel method.
3. QGive the Newton's divided difference interpolation formula.

4. When is Newton's backward interpolation formula used?




5. Write the difterence table for

X : 3 5 ' ’7. 9

y ; 6 24 D& 108
. 1 3 L. .
6. State Sumpson's 3 and P rules of numerical integration.

7. Given y' =x+y,y(0) =1, find ¥(0.1) by Taylor serie:s. J

—E, - T

8. How many prior values are required to predict the next value in Adam's
methOd? L T e
9 Meolson difference scheme formula to solve the equation

e R P
11. (a) (1)

(1)

(b) ()

(11)

12. (a) (@)
(11)

Give . C g1

! ] . 'i
s ~

lgite down the standard five point formula to solve the Laplace equation
. ,v j: ' \

PART B — (5 x 16 = 80 marks)

Using Newton-Raphson method, find a root of the equation
x” —=5x +3 =0 correct to three decimal places.

Solve the system of equations 2x+y+2z =12, 3x + 2y +3z = 24,
x+4y+ 9z = 34 by gauss-Jordan method.

Or_

by Gauss-Jordan method.

v
= W Qo

1
Find the inverse of the matrix |1
1

Using power ‘method find the eigen value of the matrix

1 -3 2
4 4 -14.
6 3 5

(Given the values f(14) = 68.7, f(17) = 64, f(31) = 44 and f(35) = 39.1,
find /(27) using Lagrange's formula.

Using Newton's backward interpolation formula, find the
polynomial of degree four passing through (1, 1), (2, -1), (3, 1),
(4, —1) and (5, 1).

Or

2 _ - 23532



(b) (@) Fit a polynomial of third degree to the following data using
- Newton's divided difference method. ' S

x : 0 1 2 4 5 6
f(x) . 1 14 15 5 6 9
- (i1) Using Newton's forward interpolation formula find the value of
- 1 1.4 oy, 1.8 2.2

f) - = 349 4827

13. (@) (@G) Find y'(0) and y"(0) from the fo

X . 0O 1 2 3
y 4 8 15 7

1

rule with 10 divisions.

ooly 3 ¢ dx
(b) (1) Apply Simpson's 2 rule to evaluate Il - to two decimal places
+x -

0

by dividing the range into eight equal parts.

1
(1) Evaluate I lix
X

0

Trapezoidal rule with A =- 0.5, 0.25 and 0.125. Useoll@mberg's
method to get an accurate value for the definite integral. Hence find

correct to three decimal PWes by

the value of log, 2. _ ———
14. (a) (@) VUsing Taylor's series method solve Y =xy+ yz,' y(ﬂ(.)h)= 1 at
x =0.1,0.2,0.3. _ ~—

(ii) Using Adam's predictor-correctof method, find y(1.4) wtven that
22y +xy = L y(1) = 1, y(1.1) = 0.996, y(1.2) = 0.986, y(1.3) = 0.972.

Or

3 | 23532



~(b) (@) Using Runge-Kutta fourth order method, find v(0.1) and y(0.2)
dy

given that
dx

y=-x;50)=2.

(1) Given y' +y=150)=0,find y(0.1) by using Euler's method,
- »(0.2) and »(0.3) by Improved Euler's method, and y(0.4) by
Milne's method.

—_—

15. (a) Solve by Crank-Nicolson's method 2% = 2 %% 0« x <1¢>0 u(x0) =0
| ot 16 ox?
1(0,t) = 0,u(l,t) = 100t. Compute u for one step with h = —i—
W AR OI‘
2
| ;% = 0 subject to

- u4,y) :12+y,for05y£4

(1) u(x,0) =3x,for0<x<4

(W) u(x,4)=x",for0<x<4

by dividing the square into 16 square meshes of side 1.
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