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Instructions for Candidates
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Write your Roll No. on the top immediately on receipt of this question paper.

Attempt any two parts from each question.

All questions are compulsory.

Use of Scientific Calculator is allowed.

(a)

(b)

(c)

(a)

Define the Round-off error. If we have three-digit arithmetic, compute

(0.99 + 0.0044) + 0.0042 and 0.99 + (0.0044 + 0.0042). Compare the
results using significant digits. 6)

Perform five iterations by Bisection method fo find the square root of 7 in

(2,3). (©)

Apply Secant method to x* + x? — 3x — 3 = 0 to determine an approximation
to a root lying in the interval (1, 2). Perform four iterations. (6)

Use Newton’s method to solve the given non-linear system of equations :
fix,y)=x2+y*-1=0

g(x,y) =x*—-y=0.

" Take initial approximation (x,y,) = (0.5,0.5) and perform three

iterations. o - (6%)
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Solve the following system of equations by using Gauss elimination (row
pivoting) method.

3x-y+2z=7
xX+ty+2z2=9

2x -2y —z=-5 (6'42)

Find the inverse of the following matrix using Gauss—Jordan elimination method

(6%)

W b =

2 3
5 8
8 14

Use Gauss-Seidel method to solve given system of equations :
2x|—x2+x3=—1
X, + 2x2 -x, =6
xl—x2+2x3=—3

Take initial approximation as X® = (0,0,0)" and perform three
iterations. (6)

For the function f(x) = In(x), construct Lagrange form of the interpolating
polynomial for f(x) passing through the points (1, In1), (2, In2) and (3, In3).
Use the polynomial to estimate /n(1.5) and [n(2.4). What is the error in each
approximation ? (6)

Define the forward difference operator A, backward difference operator V
and central difference operator 8. Prove that :

@ 8§=v(1-v)"

(6)

—Af,
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For the following data, calculate the differences and obtain the backward

-difference polynomial.

x 01 02 03 04 05
flx) 1.40 1.56 1.76 20 2.28

Interpolate at x = 0.25. . (6'42)

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

x 1 2 4 8
fx) 3 7 21 73

Hence estimate the values of f(3) and (7). (6%2)
Derive three-point forward difference formula :

—f(x,,,) + 4f(xi+,) - 3f(xi)

f'(x;) = with error O(h?)

iv2 T X
Approximate f'(1), f(2) and f'(3) from the following data:

X 1 2 3 4 5
fx) 2 4 g8 16 32 (6%4)

Derive Trapezoid rule with its error term. What is the degree of precision for
this method ? (6)

Compute I;e"‘z dx using Gaussian quadrature. - (6)

Apply Euler’s method to approximate the solution of the initial value problem :

dy 2
o i)=2
ol L y(1)

over the interval [1,2] using 5 steps. 6 -
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6.

(a)

(b)

(c)

Given the initial value problem :

dy 2
Yo, 0)=1
™ xy’,  y(0)

Estimate y(0.4), using Ralston method, with h = 0.2. (62)

Solve the initial value problem :

dy
— =1 - 2xy, 0)=0
dx o y( )

with h = 0.5 on the interval [0, 1] using classical 4* order Runge-Kutta
method. (612)

Apply finite-difference method to solve the problem :

2
%=y+x, 0<x<l
X

with y(0) =2, y(1)=2.5, and h = 0.25. (6'4)

(900)
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