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1) Attempt five questions, any two questions each from PART-A and PART-
* B and one from PART-C.
2) Assume suitable data, if necessary.
3) Figures to the right indicate full marks.
PART-A
Show that (6)

() 62=VA=A-V

1
(i) 6=V(1-V)2
where A, V, and & are the forward, backward and centraldifference operators respectively.

Given the following data.

X 0 1 2 4 7
fx) |1 14 15 5

-

Find f(3) using Newton's divided difference interpolation formula.

Find an approximate root of the equation 2x — log;,(x) — 7 = 0 which lies in the interval o
(3. 4) using Bisection method correct up to 3 decimal places.

Find an approximate root of the equation 2x* — 3x + 2 = 0 by Newton Raphson method  (6)
taking initial approximation x, = 0 correct up to 3 decimal places.

A solid of revolution is formed by rotating about the x-axis, the area between the x-axis, the (8)
lines x = 0 and x = 1 and a curve through the points with the following coordinates

X 0.00 0.25 0.50 0.75 1.00

y 1.0000 |0.9896 |0.9589 |0.90890 |0.8415
Estimate the volume of solid formed using Simpson’s rule.

(6)

Write a program in C to find the root of an equation using Regula- Falsi method.

b8

in2
Evaluate fo STS;% d@by using Simpson’s 1/3" rule by taking four subintervals. 7
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Use Stirling’s interpolation formula to find f(32) from the following table. (6)
X 20 30 40 50
f(x) 512 439 346 243

Using Lagrange’s interpolation formula, find the value of y at x=4 using the following data. (7)
X 1 2 3 5

y 0 7 26 124
E 3
PART - B

Solve the following system of equations using Gauss Jordan method. 8)
3x—y+4z=7

X—3y+2z=-1

x—3y+5z=8

Find y (0.2) by Modified Euler’s method given that (6)

Z—i— = x + y?,y(0) = 1. Take step size h=0.1.

Use Picard’s method to compute y(0.2) given that

dy ’ 3 d d . (6)
== 1 — 2xy; y(0) = 0. Obtain the solution up to 3" approximation.

Consider the one dimensional heat equation (10)
ou _d%u )

at  “ox?

Under the boundary conditions

u(0,t) =0 = u(4,t),t>0

u(x,0) =x(4—x),0<x< 4

Use the Bendre —Schmidt method with h=1 to find solution of the equationfor0 <t <1

Draw a flowchart and write a program in C to implement Runge-Kutta 2™ order method to (10)
solve an initial value problem.

Using finite difference method, solve the hyperbolic partial differential equation (10)
0%y
m —

y(x,0) = x2(5 — x),%(x, 0)=0
Takeh=1land 0 <t < 1.25

2
162—)}2’- with the boundary conditions y(0,t) = 0 = y(5, t) and the initial conditions

Given :—i = ;i—yfyand ¥(0) = 2, find the value of y(0.8) correct to three decimal places by 10)

using Milne’s Predictor Corrector method. Use Runge-Kutta second order method to find
¥(0.2), y(0.4) and y(0.6). Take h=0.2.
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PART-C

a) Expressy = 5x* + 3x® — 3x? + 3x — 10 into factorial notation by taking h=1. Hence
show that A%y = 0.

SE405

(6)

b) Given the following table, find f(118) and f(390) using an appropriate interpolation formula. (8)

X 100 150 200 250 300 350 400
f(x) 10.6. 13.0 15.0 16.8 18.4 19.9 213

¢) Write a program in C to implement Simpson’s.3/8" rule.

(6)

a) Given Z—: = ;yTJ';xand y(1) = 2. find the value of y(1.2) by using Runge Kutta method of (10)
4" order taking step size h =0.1.

b) Solve the following system of equations by Gauss Jacobi’s iterative method (10)

3x+20y—z=-18
2¥ =3y +20z= 25
e Fy=2z="1%
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