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REGULAITONS 2008

FOURTH SEMESTER

MA 41 - NUMERICAL METHODS
ELECTRICAL AND ELECTRONICS ENGINEERING
(Common to Aeronautical Engineering and Civil Engineering)
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

1.  Establish an iteration formula to find the reciprocal of a
positive number k£ by Newton-Raphson's method.

2. Compare Gauss-Jordan and Gauss - Seidel methods for
solving linear systems of equations,

3. Construct the divided difference table for the following
values

x4 6 8 10
¥y 1 3 8 186

4. Write Newton's forward difference formula.

5. Using Trapezoidal rule, evaluate Il
o

- with h=0.2.
X

!
6. Evaluate J‘e’r cosx dxby Gauss two point quadrature
)
formula.
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11.

Find »(1.1) from y'=x+y, y(1)=0by Euler’s method.

Write Milne’s predictor corrector formula.

Express aie = e interms of difference quotients.

Write standard five point formula.

@ O

@)

®) O

(i)

PART—B (5x16=8( marks)

Find a real root of the equation (8)
cos x = 3x —1 correct to 4 decimal places
by iteration method.

g -1 -3 ®)
Find the inverse of 4=1-5 1 2 |by
0 -1 -4

Ganss Jordan method.

Or

Determine the largest eigen value and the (8)
corresponding eigen vector of the matrix

Solve the following system of equations by (8)
Gauss-Seidel iteration method.

Tx+6y-z=54, 6x+15y+22=72, x+y+342=110
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12. (@ () Find the equation of a curve that passes (8)
through (-1,-8), (0,3), (2,1) and (3,2)
using Lagrange’s interpolation formula.

(i) The amount A of a substance remaining (8)
in a reacting system after an interval of
time t in a certain chemical experiment is
given below:

T(min); 2 5 8 11

Agm):. 948 879 813 751

Obtain the value of A where t = 9min.
usging Newton’s interpalation formula.

Or

(b) Find the cubic spline approximation for the (16)
function given below.

x 0 1 2 3

y 1 2 33 244
Asgsume M(0) = M(3)=0. Also find y(2.5).

13. (@ (@ From the following table find the value of (8)
2

dy
dx dx’

x: 1.5 2 2.5 3 3.5 4

at the point x =1.5.

y:  3.375 7.000 13.625 24.000 38875 59.000
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f fsinxy . 5
~dxdy using Simpson’s '
+xy

rule with h=k= ! .
4

) Evaluate
x

Or

12
(b) Compute/ = J‘de using Simpson's rule (
3 sinx

with 4= %.Iland then Romberg’s method.

1

4

14. (a) Using Euler's method find ¥(1.1), ¥(1.2) and (
¥(1.3), given v'— x% = x2 y(1) =1, Also find y(1.4)
using Adams Bashforth method.

Or

M) () Using R-K method find y(0.7) given (¢
¥ o=y — ¥, y(0.6) = 1.7379.

(i} Use Taylor's series method to solve the (8

equation% =x~y,y0)=1 at x and at
x=0.1.

15. (@) () Solve Y =x+y with boundary conditions 8

¥(0) = (1) =0 by dividing the interval ©,1)
into four sub-intervals by finite difference

method.
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(i) Solve ws = wer subject to 1(0,¢) = g, w(1,t)=0 (8)
and u(x,0) = sin nx, O<x<l].

Or

Solve wx + 1y = 0 over the square mesh of side (16)
4 units satisfying the following boundary
conditions;

O w0.y)=0for 0<y<q
) wdy) = 124y for Ogy<d
(i) u(x,0) = 3x for O<x <4

V) u(4) =22 for O<x<t,
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