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Time : Three hours ) Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Write down the order of convergence and the condition for convergence of fixed
point iteration method.

What are the advantages of iterative methods over direct methods for solving a
system of linear equations?

Define cubic spline.

State Newton’s backward difference formula.
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Evaluate J dx

> using Trapezoidal rule.
ol+x

Write down the three point Gaussian quadrature formula to evaluate

jf(x) dx.
-1
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[image: image2.png]Find y(0.1) if ?:i{l =1+y, y(0) =1 using Taylor series method.
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State the fourth order Runge-Kutta algorithm.
State Crank-Nicholson’s difference scheme.

Write down Bender-Schmidt’s difference scheme in general form and using
suitable value of 1, write the scheme in simplified form.

PART B — (5 x 16 = 80 marks)

(@ () Find the Newton’s iterative formula to calculate the reciprocal of N

and hence find the value of 5% . ®

() Using Gauss-Jordan method, find the inverse of the matrix

T 2 6
2 5 15]. | (8)
6 15 46
Or
(b) () Solve the following system of equations using Gauss-Seidel
method : (8
10x+2y+z=9‘

x+10y—-2z=-22
-2x+3y+10z =22.

(i) Find all the eigenvalues and eigenvectors of the matrix

[1 V2 2
|2 3 42| using Jacobi method. 8)
[2 N

(@ () Using Newton’s divided difference formula, find f(x) from the
following data and hence find f(4). 8

x: 0 1 2 5
f): 2 3 12 147
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(b)

(@)

(b)

(@

(b)

(i1) Find the value of y when x=5 using Newton’s interpolation
formula from the following table : ‘ 8)

x: 4 6 8 10
¥ 1 3 8 16

Or
() Use Lagrange’s method to find log,,656, given that
log,, 654 = 2.8156, log,, 658 =2.8182, log,,659 =2.8189 and -
log;, 661 = 2.8202 . | (8)
(i1)) Obtain the cubic spline for the following data to find y(0.5). 8
x: -1 0 1 2
y: -1 1 3 35
(1) Find f'(x) at x=1.5 and x=4.0 from the following data using
Newton’s formulae for differentiation. (8
x: 1.5 20 25 3.0 3.5 4.0
y=flx): 3375 7.0 13.625 24.0 38.875 59.0
. 7l2
(i1) Compute Isinx dx using Simpson’s 3/8 rule. 8)
0
Or
21 1 1
Evaluate I _.-4xy dx dy using Simpson’s rule by taking A = 1 and k = rE
00
(16)
(1) Using Modified FEuler's method, find y(4.1) and y(4.2) if
5 4y _220: y4)=1. ‘ (8)
dx
(i) Given that %’y— =1+y%  (0.6)=0.6841, y(0.4)=0.4228,
X
¥(0.2) =0.2027, y(0)=0, find y(-0.2) using Milne’s method. (8)
Or
Solve for y(0.1) and z(0.1) from the simultaneous differential equations

-gl =2y+2; %Z- =y-3z; y(0)=0, 2(0)=0.5 using Runge-Kutta method
X X

of the fourth order. (16)
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(i)

Solve y'! -y =0 with the boundary conditions y(0)=0 and y(1)=1.

®
. d’u % .
Solve the equation 6_2 = PR O<x<1, t>0 satisfying the
: " ,
conditions u(x,0)=0, %(x, 0)=0, u(0,t)=0 and
u(l, t)= —;—sinﬂt. Compute u(x, t) for 4 time-steps by taking h = % .
(8)

Or

(b) Solve the Poisson equation V?u =-10(x® + y* +10) over the square mesh
with sides x =0, y=0, x=3 and y=3 with u =0 on the boundary and
mesh length 1 unit. , (16)
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