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Instructions for Candidates

I~ Write your Roll No. on the top immediately on receipt of this question paper.

2. Attempt any two parts from each question.

(%]

. "All questions are compulsory.
4. Use of Scientific Calculator is allowed.
1.(a) Define the floating point number system. Add, subtract and multipiy the given floating
point numbers 0.123 x 103 and 0.456 x 102. Write the results in three digits mantissa form. (6)
(b) Perform five iterations by Bisection method to find the square root of 3 in [1, 2]. (6)
(¢) Apply Newton-Raphson's method to find the positive real zero of the following function
fX)=x3-9x+2

Take initial approximation x5 = 0.5 and perform four iterations. (6)
2.(a) Use Newton's method to solve the given non-linear system of equations:
| fx,y)=x>+4y?—16=0

glxy) =xy*-4=0

~ Take initial approximation (xg, ¥q) = (1, 2) and perform three iterations. (6%)
. . . < .. . V . . ’ 1
(b) Solve the following system of equations by using Gauss elimination (row pivoting) method: (65)

2x+6y+10z2=0
X+3y+3z=2
3x + 14y + 28z = -8

(c) Find the inverse of the following matrix using Gauss —Jordan elimination method: (,6%)



3 -1 2
1 1 2
2 -2 -1

3. (a) Use Jacobi method to solve the given system of equations:
2x, = x;+x3=—1
X, +2x,—x3=6
X;— X +2x3=-3
Take initial approximation as X(© = (0,0, 0)7 and perform three iterations. (6)
(b) Construct the divided difference table for the following data set énd write the Newton form of the

interpolating polynomial: (6)

f(x) 10 5 2 10
(¢) Define the forward difference operator A, central difference operator § and averaging operator y.

Prove that :

() w= 1+ 3682)

(1) B8(fi g = fi 8gi + Gis+1 S (6)

4. (a) For the following data. calculate the differences and obtain the forward difterence polynomial.
x 01 02 03 04 05
f(x) 140 156 176 2.0 2.28

Interpolate at x = 0.35. (67)

(b) Obtain the piecewise linear interpolating polynomials for the function f(x) defined by the data

x =1 0 1 2

f(x)% 1 3 9

Hence estimate the values of f(—0.7) and f(1.4). (61)



(¢) Derive central difference formula :

f’(xi) ~ f(Xi+1)_f(xi—l) with error O(hz)

Xi+1 ™ Xj-

Use this formula to apply Richardson extrapolation to approximate f'(3) with error O(h*) from the
following data (6)

x 1 2 3 4 5
fx)2 4 8 16 32.

5. (a) State Simpson's rule and apply it to approximate: (6)

t= [ dx
4 0 1+x?

(b) Compute flz idx using Romberg integration (up to second level of extrapolation).  (6)

(¢) Apply Euler's method to approximate the solution of the initial value problem: .

dy __ —
= =Xty y(0) =2
over the interval [0,2] using S steps. (6)
6.(a) Given the initial value problem:
' y _ 5.2 _
4, = Xy y(0) =
estimate y(0.4), using Heun method. with h = 0.2. (6%)
(b) Solve the initial value problem:
WD 3,2, -
= 3xy, y(0) =1
with h = 0.5 on the interval [0, 1] using classical 4™ order Runge—IKutta method. (6%)

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

2
d—y-':y+x(x—4), 0<x<4

dx?

with y(0) = y(4) = 0, and step size h = 1, (62)



