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B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.
MECHANICAL ENGINEERING
MA 1251 — NUMERICI/{‘L METHODS
(REGUI;A']‘IO&S 2007)
(Common to various sem;sters of various branches)
Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A —(10x 2= 20 marks)

L. If g(x) is continuous in [a,b], then under what condition
the iterative method x = g(x) has a unique solution in
la,5]? .

2. State the condition for convergence of Gauss-Siedel
method.

3. If u:@, then specify the range for u to obtain

better result using Stirling’s formula and, Bessels
formula.

4. Construct a table of divided difference for the following
data :
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11.

x: 0 2 3 5 6
fx): 1 19 55 241 415

2
Write down the expressions for L] and d—i} at x=x, by
dx dx

Newton s backward difference formula.

What are the errors in Trapezoidal and Simpson’s rules of
Numerical integration?

Find »(0.1) if
Euler’s method.

% =% 1y}, @) =1 using Modified
x

State Adam’s — Bashforth Predictor — Corrector formula.
Obtain the finite &ifference ~gcheme for the difference
' +y=5.

. d*y
equation 2
st

Write down the Crank Nicholson formula to solve
Uy = Uy,

PART B — (5 x 16 = 80 marks)
(@ (@ Solve the equation xtanx= -1 by Regula

Falsi method starting with x,=2.5 and
x, =3.0 correct to three decimal places. 8)
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(D)

® O
(i)

@ O
(i)
Age, x:

Solve the system of equations 2x + 6y —z =12;
5x—y+z=11 and 4x-y+32=10 using

Gauss elimination method. (8)
Or

Solve the system of equations

8x—y+z—18=0.\ 2x+By-22-3=0 and

x+y-32+6=0 wusing Gauss - Siedel

iteration method. 8)

Determine by power method the largest eigen
value and the‘corresponding eigen vector of the

) 1 3 -1
following matrix [ 3 2. 4 |, 8)
! -1 4 10

Using L‘agrange’s interpolation formula, find
the value corresponding to x = 10 from the
following table. 8)

x5 6 9 11
y: 12 13 14 16

From ‘the following table of half yearly
premium for policies maturing at different
ages, estimate the premium for policies
maturing at age 46. 8)

45 50 55 60 65

Premium, y:  114.84 96.16 83.32 74.48 68.48

Or




[image: image4.png]®) The following values of x and y are given
x: 1 2 3 4

y: 1 2 5 11

Find the cubic splines and evaluate ¥(L.5). 18)

13. (@ @ Obtain the value of f£(0.04) using an
appropriate formula for the given data : ®)

£: 001 002 003 004 005 0.06
f(x): 0.1023 0.1047 ©.1071 0.1096 0.1122 0.1148

12
y - 2xy
(i) Evaluate .([j: TR dydx by
Trapezoidal rule with h =k =0.25. ®)

Or
®) () Using the two péint and three point gauss

- 2
" formula, evaluate Id—x 8)
; ? P
1

i) The following data gives the velocity of a
particle for 20 seconds at an interval of 5
seconds. Find the initial acceleration using the
entire data. ®)

Time (Sec) : 0 5 10 15 20

Velocity (m/sec) : 0 3 14 69 228




[image: image5.png]14. (a} Using Taylor Series, Solve jl =xy+5%,5(0)=1 at
x

x=0.1,0.2 and 0.3 continue the solution at x = 0.4

by Milne’s Predictor Corrector method, (16)
Or

() Using Range Kutta .method of fourth order, find
¥(0.1) and y(0.2) correct to four places of decimals if

O+ = (- x)5f0) =1 as)
dx

15. (@) Solve the Laplace’s V2u = 0 at the interior points of
the square region as shown. (16)

0 111 i20 197 186
o [u [u: Jw. 219
0 Ju s ug 210
e [B Jw [w |170
0. 87 121 128 90

Or

V2,
® @ Solve o ‘;T;‘,o <x <1 with ufx0)=x(1-x),

O<x<l and u(0,t}=u(l.t)=0vY¢>0 using
explicit method with Ax =0.2 for three time
steps. @8)




[image: image6.png](i) Solve U, =4U, with boundary conditions
w(0.4) =0 = u(4,2), u (x0)=0 and
u(x,0) = x(4 - x). ®





