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All questions are compulsory.
‘Attempt any Two parts from each question.
Use of Scientific Calcglatofs are allowed.
1. (@) Solve the following equation using bisection method for the smallest positive root :
X3 - 4x +1=0

Find the root after three iteration. How do you compare Bisection method with

Newton’s method of root finding ? - : 6%
(b) Apply Secant method to x* — x — 10 = 0 to determine an approximation to a root

lying in the interval (1, 2) correct to two decimal places. 6%
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The negative root of the smallest magnitude of the equation
.j(x)=x3—3x2+17x~51 =0
is to be obtained by Newton-Raphson method.
Use Newton’s method to solve the given Non-Linear system of equations :
f(x,.y)=x2+y2—1=0
g, y) =x* -y =10

Take Tnitial Approximation (xg, yo) = (0.5, 0.5) and perform three iterations.

Find the inverse of the following matrix using Gauss-Jordan elimination method :

1 2 3
2 5 1
3 11 8]

Use Gauss-Seidel method to solve the given system of equations :
2x) = Xy + x3 = -1
xp + 2y —x3 =7
Xp = xp +2x3 = -10

Take Initial Approximation X = (0, 0, 0)T and perform 3 iterations.
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The following values of the function fx) = ¢*, are given :

Construct the quadratic interpolating polynomial with the help of Lagrange’s method

that fits the data. Hence, calculate f0.5) to find the exact error in the value. 6%
Construct divided difference table for the following the data :
x 0.5 1.5 3.0 5.0 6.5

S 1.625 5.875 31.0 131.0  282.125

Prove that :
o a|L|--2
\fi) ffia
() Af; + Vf, = M I VS, - V] A 6%

For the following data, construct the backward difference table and obtain backward

difference polynomial :
x 01 02 03 04 05
Six) 140 156 1.76 2.00 2.28

Interpolate the function at x = 0.25. 62
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Obtain piecewise linear interpolating polynomials for the function f{x) defined by the

data :
X 1 2 4 8
Six) 3 7 21 73

Hence estimate the value of f{3) and what can you say about error at x = 2. 6

The following table of values is given :
X -1 1 2 3 4 5 7

Sx) 1 1 16 81 256 625 2401

f(xI + h) - f(xl - h)
2h
find (3). : 6

using the formula f ‘(x)) =

and the Richardson extrapolatiori,

Evaluate the integral :

fol
'E 1+x2dx.

using composite Trapezoidal’s Rule for n = 5. Hence find an approximationton ? 6

Derive Simple Trapezoid‘al Rule with error term. What is the order for the

method ? 6

Compute :
2
I e~ dx
0

using Gaussian quadrature by three-point formula. 6 13
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(c) Apply Euler’s method to approximate the solution of the Initial Valye Problem
% = -x%y, A1) =2
over the interva] (1, 2] with 4 = 0.2. 6
(@)  Given the Initial Valye Problem :

Q=1—2xy, | n0) =1

dx
- - Estimate N0.8), using Ralston’s method, with 4 = 0 9. 6%

(®)  Given the Initial Valye Problem :

dy
o - »0) =1

with 2= 0.5 on the interval [0, 1] using classica] 4t order Runge-Kutta method. 6%

(¢) Apply ﬁnite-difference method to solve the problem :

2
% =x + y, 0<x<]
with y(0) = 2, ) =25and p = 0.25. 6%
b)

200

ts:75

root :
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6%
to a rbot
6%
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