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Note: Attempt all' six questions in Section A, Each question carries 2 marks.

Attempt any four guestions in Section B. Each question carries 6 marks. .. ... .
Attempt any three questions in Section C. Each question carries 8 marks. -

SECTION: A
(Very Short Answer Type Questions)
(Marks:6X2=12)

1. Using Newton’s divided difference interpolation, find the polynomial of the given data:
x |-1]0[1]3
fG)|[2 [1]0]-1 .
2. If ¥y =x+4 2y, y(0) = 2 then by Picard’s method, the value of y(z) {x}is.........
3. Perform only three iterations of Regula-falsi method to find the real root of the equation
x%® — 2x? — 5 = 0 in the interval [1,4] .
4. _Derive linear Lagrange’s interpolation formula .

5. Define the terms zero stability and root condition for a 11near mu1t1 -step method for the m1t1a1

value problem y* = f(x,¥), ¥(x5) = yp.
6. Define linear and nonlinear boundary value problems of second order with Dirichlet and non-

Dirichlet boundary conditions.
SECTION: B
(Short Answer 1ype Questions)
(Marks 4X6=24)

1. Obtain the piecewise cubic mtelpolatlng polynomlal for the function f(x) defined by

the given data: - : _

x |5 |4 [-2 0 1 3 4
f(x) | 275 | -94 | -334 | -350 | -349 | -269 | -94

2. Obtain quadrat1c spline approx1mat10n for the function given by following data

. TaTloltl>

f (x) 411{0]|5
assuine f "(2) = M(2) = 0. Hence find an estimate of £{—0.5).

3—Givenry~=-x-t+-siny, y(0)-=-1-Computey(0:2) and y(0:4) with-h= 0.2 usmg

Euler s modified method.



The boundary—value problem
¥ =40y —=x), 0 <x <1, y(0) =0, _y(1) =2

has the solution y(x) = e2(e? ~ 1)"1(e2* —e~%) + x. Use the Linear Flmte-leference
method to approximate the solution, and compare the results to the actual solution. Take

H, = U 43
. Show that the order of the llnear multl-step method

Uyt (e 1)y = ¥y =Z2[(a +3)y}sy + Ba + Dyjy]
is2ifa # —1 and itis 3 if @ = —1. Find the value of a for which the root condition holds.

: SECTION: C
~ (Long Answer Type Questions)

Derive formula for Hermite interpolating polynomial p(x) for the function f(x) with
interpolating conditions p(x;) = f(x;) and p’'(x;) = f' (xt) i = 0,1, ..n. Hence,find the
valtue of f(1.05) from the following data:

X 0112
f(x) |0]110 '
fFiftx) 10§00

Using Runge-Kutta method of order four, calculate y(0.1), (0.2}, ¥(0.3), ¥(0.4) given that
y' = x% — y2, y(0) = 1, Taking these values as starting values, find y{0.5) correct to three
decimal places using Adams—Bashforth and Adams—Moulton methods as predlctor corrector

methods respectively:
Use Newton’s method with x(® = 0 to compute x®) for the following nonlinear system.

2 1, '
4x1 '—20x1+1x2 +8=0

1

Find the interval of absolute siébility for the two-step Adams—Bashforth method

Vpiz — Vpyr = [3 fass = fo] vsing Schur’s criterion and the Routh-Hurwitz criterion.




