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Time : Three hours

o~

B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

FOURTH SEMESTER
CIVIL ENGINEERING

MA 41 — NUMERIEAL METHODS

(Common to Aeronautical and EEE)

(REGULATIONS 2008)
Maximum : 100 marks
N
Answer ALL questions.

~ PART'A — (10 x 220 marks)

Can ‘we \apply iteration method to find the root of the
equation 2x—cosx=5 in [0,7/2]?

Explain: Diagonal dondinance.

Show that 3 [lj 1

o) abed
&

What is inverse interpolation?

State Trapezoidal rule to evaluate j flx)dx.

%
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11.

Write the formulas for 3— and —% & y at x=x,.
da*
State the Milne’s predictor-corrector formula.
What are the demerits of the Taylor’s series method?

Write down the finite difference form of the equation
Vs f(x.3)- S

Express a’u,, =u, in terims of difference quotients.
. (3

PART B — (5 x 16 = 80 marks)

(@) () Using Néwton’s jteration method, find the real
" yoot .of xlog,x=12 correct to five decimal

places. (8)

NS
(ii).. Using dacobi method, find the eigen values and
eigen vectors of

1 0 O
A=|0 3 -11. 8)
0o -1 3
Or
2
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() () Determine the dominant eigen value and the

corresponding eigen vector of the 8)
1 3 -1
Matrix (3 2 4
-1 4 10
-1 3 5
(i) Find the inverse of A = -3 1 7 by
- 7 -5 -11
Gauss Jordan meéthod. ®
(@) (i) By means of Lagrange’s formula, prove that
approximately
y1=yf;—0-3(y. Y3)+0.2(y4~y5). @®

(it} Usmg Newmn s iﬁrmuh find the polynomial
" for y from the foilowmg table.
/" Hence find y when ¥=11. (8)

b x 468 10
Ty 108816
] Or

(&) () Find the cubic spline for the table
x 0 2 4 @
y 1 9 41 41

and M,=0,M,=-12. ®
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(a)

(b)

@

(i)

@

(i)

s D R

};olynomlal in x from the given data :

x 3 7 9 10
fx) 168 120 72 63
Also find f{1). ®)

Evaluate fsinxdﬁc by Gaussian three point
0

formula. ®)

Find gz \lat x = 0.5 from the following data. (8)
x

012 38 4
y.1 1 15 40 85

Or

- 2z
Evaluate ;”(i}ixdy using Trapezoidal
11

rule. (h=k=0.25). €3]
By dividing the range into six equal parts,
52

evaluate Ibg, xdx using Simpson’s rule.  (8)
4




[image: image5.png]14

15.

(@)

®)

(@

@) Solve y"-x(3)+ y2=0 using Runge-Kutta
method for x = 02. Initial value are
x=0,y=1,y'=0. 10

(i) Given ?:lwcy with (0.1)=2.1. Evaluate
x

(0.2) and y(0.3) using Euler's method. ©)

N Or
Find (0.1}, y(0.2), ¥(0.8), from y'=x"-yx0)=1

N
using Taylor’s series method and hence obtain y(0.4)
using Adams-Bashforth method. (16}

Using Crank-Nicholson’s scheme, solve
,, = 16wt 0 < x < 1,t > Ogiven
u(x,0) =0, (0,8) =0,u(1,t)=100¢ . Compute u for one

time step in ¢, taking A=Y . (16)
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() @ Solve the elliptic equation u,, +u,, =0 for the
following square mesh with boundary values as

®

shown below.

A 200 100 B

30 100

40 200

D 400 300 C

(ii) Using Bender-Schmidt method, find the
solution of U, =32y taking h=} for

£>0,0<x <Lu(x,0)=0u(0,)=0uLt)=t. (8





