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FIFTH SEMESTER
MA 1251 — NUMERICAL METHODS
Common to Aero, Civil, ECE, EEE

(REGULATIONS 2007)
Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10X 9 = 20 marks)

1. When shall we not use Newton —Raphson method?

9. What is the condition to be satisfied to solve a system of equation using

Jacobi’s method?

3. Define operator V and A.

W

4 Express the Lagranges formula to find “y if three sets of values (x0, yo), (21, Y1)

and (xz, y2) are given.
5.  When can Numerical differentiation be used?

6. Form the divided difference table for the following
Xt D 1 2 4

Y: 443 384 397 467

7. State the special advantage of Runge Kutta method over Tayior series method.

g State Adam’s Bashforth Predictor-Corrector formula to solve y = flx, y).

¥

9. Classify the equation fu+ s+ frx=0

10. What is the purpose of Liebmann’s iterative formula?
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12.

13.

(a)

(b)

(a)

(b)

(a)

PART B — (5 X 16 = 80 marks)

(i) Find the real root of the equation Cosx —xe* =0 by iteration

method. (8)
8 -1 -3
(i) Findinverseof A=|-5 1 2 by Gauss Elimination method. (8)
10 -1 -4
Or
Find the dominant eigen value and the corresponding eigen vector of
( 1 61
A=! 1 2 0}
{0 0 3

From the following data, find “y” at x = 43 and x = 84.
x: 40 50 60 70 80 90
y: 184 204 226 250 276 304

b

Also express 'y

44

in terms of “x”

Or
Obtain the cubic spline for the following data
x: -1 0 1 2
y: -1 1 3 35

Given that y; =y; =0

(i) The table given below reveals the velocity V of a body during the
time “t” specified. Find its acceleration at t = 1.1 sec. (8)

x 1.0 1.1 12 13 14

y:  43.1 477 52.1 56.4 60.8

1/
Y .
(i) Evaluate I = «—ac——dx corrected to three decimal places using
sinx
0
Romberg’s method. (8)

:
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(b)

(a)

(b)

(a)

(b)

1

(1) Evaluatej dx
e s

5 using (8)

(1) Gauss Two point formula

(2) Gauss Three point formula

(8)

(1)  Using Simpson’s rule, evaluate, I = _" j'
4

() Using Taylor series method, compute the value of y (0.2), correct to

three decimal places fmmg‘—)i =1-2xy, given that y(0) = 0. (8)

(i1) Given —S‘—‘X+y~x2 =0; ¥(0) = 1; ¥(0.1) = 0.9052; y(0.2) = 0.8213,
R

Determine y(0.3) using Modified Euler’'s method, correct to four
decimal places. (8)

Or

Solve 3‘3’ =xy+y?; ¥(0) =1 to get y.

(i)  for x = 0.1 using R-K method of second and third order
(11)  forx=10.1, 0.2 and 0.3 using R-K method of fourth order.

Solve Uy, TU,, = 0 over a square mesh of side 4 units satisfying the
following boundary conditions

G) u(0,y)=0 for0 < y < 4

(i) u(4,y)=12+y for0 < y < 4

G u(x,0)=3x for0 < x < 4

ulx4)=x* for0< x < 4

(iv)
Or

. °u  Ju . .
Solve i 0 subject to w(0,x)=sinzx, u{t0)=0=u(tl) for
W

2

0< x £ 1, t > 0 by Bender — Schmidt method taking 4 = 0.2.
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