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16, a) i) Solve the equation y" = x + y with boundary conditions y(0) = y(1) = 0
with h = 1/4, (8)
ii) Evaluate the pivotal values of uy, = 16uxx takmg Ax =1 uptot=1.28. The
boundary conditions are :

(0, t) = u(b, t) = 0, u,(x, 0) = 0 and u(x, 0) %(5 - x). )
oR)
b) 1 Solve uxx+uyy=0-f°r the following éqﬁare inesh.: T 8)

ii) Using Crank- Nicols:b'n échefne fcii" so.lving U = Uy, 0 <x <1, 20 subject to
“u(x, 0) = sin 7, 0 < x < 1 u(O t) u(l t) 0 t > 0 Take Ax = 1/3 and
o At 1/36 o B N | (8)
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Answer ALL questions,
PART - A (10%2=20 Marks)
1. State the convergence criterion for fixed point iteration.
2. What is diagonal dominance ?

- 3. Construct the Newton’s backward difference table for the following data :

x 123|415
fix) | 21671432

4, State Newton’s divided difference interpolation formula.

2
5. Write down the formula upto the fourth order differences for finding g at any
point using Newton’s forward interpolation formula. dx?

8. State the three-point Gaussian quadrature formula.

7. What is the difference between an initial value problem and a final value
problem ?
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8. State Adams-Bashforth predictor corrector formulae.

9. State the Bender-Schmidt scheme for solving one-dimensional heat conduction
equation.

10. State the standard five-point formula for solving Poisson equation.

PART ~-B (6x16=80 Marks)
11. a) i) Using Power method, find the numerically largest eigenvalue and
1 6 1
the corresponding eigenvector of the matrix A = '1 2 0. Start with
¢ 0 3
1

an initial approximation for the eigenvector as | 0 |. (8)
0

i1} Using Gauss-Seidel method, solve the system of equations and obtam the
solution correct to four decimal places.

8x -3y +2z2=20;4x+ 11y -z=238;6x+ 3y + 12z2=35 (8)

OR) 3 3 4
b) i) Find theinverseof A=|2 -8 4 | using Gauss Jordan method. (8)
0 -1 1
ii) Find the real root of xe* — 2 = 0 correct to 3 decimal places Lising
Newton Raphson method. _ (8)
8x? +x +1

12, &) i) Using Lagrange's formula, expregs the funetion
o G-L(x-2)(x-8)
a sum of partial fractions, (8)
i1) From the following table, estimate the number of students who obtained

marks between 40 and 45, (8)
Marks (out
0f 100) 30-40 | 40-50 | 50-60 | 60.70 | 70-80
Number of
Students 31 42 b1 35 | a1
(OR)

(
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b) Fit a natural cubic spline for the following data and hence evaluate y(1.5)
and y'(8) . (16)

X 1 2 3 4
y 1 2 5 11

18. a) 1) Using Newton’s divided difference formula, find the values of f '(8)
and f'(9) from the following data : (8)

X 4 5 7 10 11
fix) | 48 | 100 | 294 [ 900 | 1210

( i) Compute I= T xdx using Simpson’s 1/3"4 rule with h = —1— —1- 1 and apply
o Sinx 4’8’16
Romberg’s method to obtain improved approximation. _ (8)
(OR)
b) 1) Given the velocity of a particle for 20 seconds at an interval of 5 seconds as
in the table below, find the initial acceleration using the entire data : (8)

time t (sec)| O 5 10 16 20

velocity v :
(m/sec) 0 3 14 69 | 228

ii) Using trapezoidal rule, evaluate I = “-dxdy using four sub-intervals
Xy
( in each direction, (8

14, a) 1) Using the method of Taylor's series upto fourth order, find y at x = 1.1
and x = 1,2 given g_l =xd+y! y(1)=2. | (8)
iy Using Milne's pr@d;et@r eorrector method, solve gmi = x=y?,y(0) = 0for y(0.8)

given y(0.2) = 0.02, y(0.4) = 0,0795 and y(0.8) = 0,1762. (8)
(OR)
b) 1) Find the valueg of y(O 2) and y(0.4) using Runge-Kutta fourth order method
with h= 0.2 glvan LA ﬁ,y(@ 0.8, (10)

if) Given % y-x? + 1, y(0) = 0.5, find y(0.2) by modified Euler's method. (6)



