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PART A — (10 x 2 = 20 marks)

1.  Show that Newton-Raphson formul= i= find Ya can be expressed in the form
a

Wt =-%[x, +-x—). n=0,1 2.:

2, State the condition for coiwe gence of Jacobi's iteration methed, for eolving a
system of gimultaneous alg vhraic equation,

3. Obtain the function whose first difference is 2x* + 3x" -5x +4.

4. Form the dividoa (ifference table from the following data
3 0 22 405 6

flx): 1 14 15 5 6 9

5. Find y(0) from the following table :
2:°0'31.'2; & 4'b
y: 4 8 156 7 6 2

6.  State Trapezoidal rule of numerical integration,



10.

ll‘

12,

Which of the following formula is a particular case of Runge-Kutta formula of
the second order?

(a) Taylor series formula.
(b) Euler's modified formula.
(c) Milne's predictor corrector formula,

State the Adam's predictor corrector formula,

Write down the standard five point formula to solve the laplace equation
Viu=0.

Give the Crank-Nicolson difference scheme to solve a parabolic equation.
PART B — (5 x 16 = 80 marks)

(a) Using Gauss-Seidel iteration method, solve the sy.iem of equations upto
four decimals,

10z -2y ~z-ww3
~2x4+10y ~z2 ~w~16
~x=y+10z - 20 - 27
~x~y~2z +10w « -9,

O
(b) Determine, by power method, *h> Jargest eigenvalue of the matrix

2 -1 0
A=[-1 2 -1
o -1 23

(a) Use Lagrange's fo,mula to find the form of f(x), given

o 0 2 3 6
flx): 648 704 729 792
hence Sl £(5).
Or

(b) In the following table, the values of y are consecutive terms of a series of
which 12.5 is the 5th term. Find the first and tenth terms of the series.

x: 8§ 4 b 6 7 8 9
y: 27 64 125 216 343 512 729



13. (a) The velocity v of a particle at a distance s from a point on its path is given
by the following table :
s(ft) : 0 10 20 30 40 50 60

vift/s): 47 68 64 65 61 52 38

Estimate the time taken to travel 60 ft using Simpson's 1/3 rule.
Compare the result with Simpson’s 3/8 rule.
Or

1
l+x

mothod. Hence find the value of log, 2.

1
(b) Evalmj dx correct to three decimal places using Romberg's
]

14. (a) Apply fourth order Runge-Kutta method to find an approximate value
of y when x-0.2.givcn’that%=x+y’ and y=1<vhen x =0,

Or
(b) Given %=x'(l+y) and y1)=1, .y(H=1233, ¥1.2)=1548,
¥(1.3)=1.979 , evaluate y(1.4) by Milne’s p-edictor corrector method.

15. (a) Given the values of u(x, y) on thz buundary of the square given in the
figure. Evaluate the function v)v, ;) satisfying the Laplace's equation
V?u =0 at the pivotal points ol tiis figure.

1000 IOI]N; 1000 1000

L
2000 — —& 500

1000 500 0 0

Or
(b) Fina the values of u(x, t) satisfying the parabolic equation %:4%
with boundary conditions w«(0,¢)~0, u(8,¢)=0 and u(x, 0)=4x-%x’

at the points ¥ =i,i=0,1,2,3,.7 andt:%j; j=0,1,2,3,.5.




