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ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

Write down the sufficient condition for convergence of
Newton-Raphson method for the equation f(x) = 0.

Compare Gauss elimination and Gauss-Seidel methods.

Find the third divided difference with arguments 2,4, 9
10 of the function f(x) = x(x? -2).

State Newton's backward difference interpolation
formula

Write Newton's forward difference formula to find the
first two derivatives of y with respect to X at X = Xo.

What are the orders of errors in Trapezoidal and
Simpson’s one-third rules of numerical integration?

Find y(0.1) by using Eulers method given that

&
Dyy=0,y0=1
dx’fy y(O

Write down Adam-Bashforth predictor and corrector
formulae.
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Write down Laplace equation and its finite difference
analogue and the standard five-point formula.

Write down explicit Scheme to solve one dimensional
wave equation.

PART—B (5x16=80 marks)

(@) () Find the real root of cosx = 3x-1 correct to (8)
three decimal places by fixed point
iteration méthod.

(i) Using Gauss-Jordan - method, find the (8)

[2:2 3
inverse of the matrix4=|2 1 1
1 35

Or
() () Solve, by Gauss-Seidel method, the (8)
system of equations
27x+6y-2=85,
bx+15y+22=72,
xty+542=110

(i) Find the numerically largest eigenvalue (8)
and the corresponding eigenvector of the

16 1
matrix A={1 2 0 |with starting initial
00 3

vector(l 0 0)/ . Using power method.
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Find the value of f(l) using Lagranges
formula for the data

X -1]01213
fix):| 8131112

Find the value of f(2.5) for the following
data by using cubic spline functions.

-

x |1 _[2 3 4
f(x): | 0.5 0.3333 . 0251 0.2

Or

Using Newton’s forward interpolation
formula find the cubic polynomial for the
data

X: 01112 i3
[feo: -1 11 [1 (2
Hence find the value of £(0.5).

1f K1)=1, £2)=5, f(7)=5 and f(8)=4, find a
polynomial that satisfies this data using
Newton’s divided difference formula and
hence find £(6).

Find the first and second derivatives of y
with respect to x at x = 10 from the
following data.

X: 3 5 7 9 11
v 31 43 57 41 27

30
Evaluate If(x)dxby composition of
is

Trapezoidal rule and Simpson’s three-
eighth rule, given

(8)
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Or

Using Newton's divided difference
formula find the first derivative of y
w.r.to x at x =5 for the data

x> [0 2 [3_[4 [7 Jo
y: |4 126 |58 | 112466922

32
Evaluate J‘jv"“d\'dy by Trapezoidal rule
)

with Ax = 0.5 and Simpson’s one-third
rule with Ay = 0.5.

Find the values of y at x = 0.1 given that
&
dx
method.

=x'=y,p(0)=1by Taylor's series

@

Solveix - 5, ¥(0)=1 by Runge-

vi+x
Kutta method of fourth order to find
¥(0.2) with step size = 0.2.

Or

Solve % =x+y,¥(0)=1by  modified

Euler's method to find y(0.2) with h=0.1.

Solve %:x—yiyw) =0, y(0.2) = 0.02,

¥(0.4) = 0.0795 and y(0.6) = 0.1762 by
Milne's method to find y(0.8).
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Solve the Poisson equation
U, +U, =8x"y*for square mesh, given

u=0 on the four boundaries dividing the
square into 16 subintervals of length
lunit.

Use Crank-Nicholson  scheme  to

sotve 0 L= 162" 0<x <1andt> 0 given
ox ot

u(x,0) = 0, u@®.t) =0 and uL,t) = 100t.
Compute ufx,t) for one time step, taking
Ax=0.25,

2

Or
Using Bender-schmitt formula

&y du
ve—— =—, u@t = 0, uGyt) = 0,
solve—7 =~ u(@.t) u(5.t)
u(x,0)= x1(25—x1). Assume Ax =1. Find
u(x,t) upto t=2.

Fvaluate u(x,t) at the pivotal points of
o' &u
the equation 16— =—, u@0yt) = 0,

9 o o o0

u(5,t)=0, % (x,0)=0and u(x,0)=x*5-x}

taking Ax=1 and upto t = 0.75.
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