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l// questions are comPulsory'

Attempt any flvo parts from each question.

Use of Scientific Calculator is allowed.

-n l. (a) Define round-off error. Illustrate the effect of round-off error in adding numbers.

0.99+0.0044+0.0042

(, Add from left to right, rounding to ttree digis at each step'

(rr) Add from right to left, rounding to tluee digits at each step.

6(ir| Compare the relative enor for parts (i) and (ii).
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(r) Perform four iteralions or bisection method to find the cube root of 2 in the

interval (1, 2).
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6

(c) Perfbrm three iterations of Secant n)ethod to find the root of the equation :

F + 3*z - I = o

in the interval (0, 1). 6

2. (a) Use Newton's method to solve the nonJinear system of equations :

f(x,y)=x2+y2-1=6

g(r,y)=r2-y=P

Take initial approximation as (r0, .yd = (0.5, 0.5). perform three iterations. 6.5

(b) solve the followintg sy$an of the equations by using Gaussian eriminaion (low pivoting)

medrod.
6.5

x+2y+32=1

2x+6y+l0z=0

3x+14y+282:-8

(c) Find the inverse of the following matrix using Gauss-Jordan method : 6.5

il
L,

;

r rl
, -rl
5 3l



(3)

x+3y-1=4
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3. (a) Use Gauss-Seidel method to solve the given system of equations :

4x+y=3

-Y+42:5

Take initial approximation * 1(0) = (0, 0, 0)T and perform three iterations. 6

(r) Find the Lagrange interpolating polynomial from the following data :

x=[0, L, 4, 9]

/(r) = [0, t, 2, 3]

Hence, find an approximate value ofl2).

(c) Prove that :

(, A=(1-V)-1 -1

_ 1"
V = -- b' + b.) r*{.

4

6

(ii)

(o) For the following data, calculate the differences and obtain the forward difference

polynomial. Interpolate at x = 0.25. 6.5

, = [0, 0.1, 0.2, 0.8, 0.4, 0.5]

6

4

f @) = l-t.s, -t.27 , -0.e8, -0.63, -o.22, 0.251

P.T.O.



(b)
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Obtain tre piecewise linear interpolating polynomials for the fi.rnction fix) defined by the

data :

f = [0.5,

fG) =10.r25,

1.5, 2.51

3.375, 15.625I

Hence, estimate the values ofll.0) and 12.0).

(c) Approximate the derivative of flr) = 1+x+* at xo = I, using the formula :

f,(xo)=t9#@

1
--'--'---; dx
l+ x"

# = t t' -l.by, y(o) = 1

6.5

6

6

5

Take fr = l, 0.1, 0.01 and 0.001. 6.5

(a) Define degree of precision of a Quadrature rule. Approximate the value of the

integral :

J:

using Trapezoidal nrle.

(b) Approximate the value of the integnl :

J: dx

using Midpoint rule and Simpson's rule.

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

I
x,

6with l = 1 in the interval [0,4].

I
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6.5

6.5

6.5

6. (a) Solve the initial value problem :

*=*, Y(o)=1,0<.r<1

using Midpoint method with h = 0.2.

(6) Solve the initial value problem :

*= -r*, o S.r s 1, y(o) = 2, h = 0.5

using classical 4th order Runge-Kutta method.

(c) Apply finitedifference method to solve the problem :

#=t+r, 0<r<1, y(0) =N,y(r)=2.5

with ft = 0.25.
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