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1. (a) Using the Newton-Raphson method, find the real root

of the equation
xsinx +cos X =0 near x = []. Carry out four iterations
(Here, x is in radians) (6 Marks)

(b) Inthe table given below, the values of y are consecutive
terms of a series of which 23.6 is the 6" term. Find the first
and tenth terms of the series:

o 4 5 6 7 8 9
y: [48 [84 [145 [23.6 |36.2 | 528 [73.9
(7 Marks)
(¢) Using Lagrange’s interpolation formula, find f(9) from
the following data:
X S 7 11 13 17
X) 150 |392 | 1452 | 2366 |5202
(7 Marks)
2. ( ) Given:
% 0 LU i (¢ 1.2 1.3 14 IS5 1.6
11 7.989| 8.403 | 8.781f9.1299.451 | 9.750110.031

dy  d2y
find 7= and 75 atx= 1.1 (6 Marks)



[image: image2.jpg](b)Use Taylor’s series method to find y at the points
x=0.landx=02,given dy that =x+y%y(0)=1
dx (7 Marks)

(¢) Apply Ruge-Kutta method to find an approximate

value of x =0.2 in steps of x =0.1, given that

Y =2+ y2 with y(0) = 1.

dx

(7 Marks)

PartB

3.a) Find the half—range Fourier sine series for the function
fx)=| 1/4-x in0<x <12
X- 3/4in 1/2< x <1 (6 Marks)

(b) Bxpand f{x) = x-x? as a Fourier Series in the interval (-n,)
(7 Marks)

(€) Obtain the first three coefficients in the Fourier cosine series
of f{(x) over the interval (0,6), given
X 0 1 2 3 4 S
fx): 4 8 15 7 6 2

(7 Marks)
4.(a) Find the Fourier transform of
-] 1 for|x| <1
63
0 0 for|x|>1
Hence evaluate ({ sinx dx (6 Marks)
TR

(b) Find the Fourier sine transform of e-*
Hence showthat = | ,xsinmx dx=7e ™ ( m>0)
0 2
(c) Find the z transforms of i)n?  ii) a" cos nO(7 Marks)
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5. (a) Forma partial differential equation by eliminating the arbitrary
function F from the equation
F(x+y+z,xy+2z)=0 (6 Marks)

(b) Solve: (C—yz)p+(y*2)q=7-xy (7 Marks)

(¢) Employ Charpits method to solve equation
0 +q)y=qz (7 Marks)

6.(a) Derive the one-dimensional heat equation inthe form

B g g (6 Marks)
o il &

(b) Solve the wave equation2— =g  subjecttothe
boundary conditions u(0,)=0= u§’i 0,10 and the initial conditions
u(x,0)=sinx, (x.0), 0<x<l, by takingh = and R =. Find the
second level solution in the time scale. (7 Marks)

() Solve the elliptic equation U, +U,_ =0 for the following
mesh with boundary values as shown. Carryout three iterations.

0 500 1000 500 0O

1000 |P7 | P8 | P9 1000
2000 | P4 P5 | P6 2000
1000 |P1 770 R ) 1000

0 500 1000 500 O
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7.(a) Findthe values of for whichthe system
xty+z=1
x+2y+dz=2
x+dy+102=2
has a solution. Solve it in each case.

(b) Apply the Gauss-seidel iterative method to solve
X+y+54z=110
27x+ 6y -z=85
6x =15y=2z="72
Take x=2, y=3, z=2 as an initial approximation. carry out three
iterations.
(c) Using the power method, find the dominant eigen-value and the
coresponding eigen vector of the matrix.

2 0 1
A= 10 2 0|take [1 0 0] "asthe initial vector
1 0 2

8. (a) Obtain the Eulers equation for a variational problem inthe
form.

&f d

By dx

Modify this equation when fis independent of y.
(b) Find the curve on which the functional
p2

{(y'P-y*+2xy } dx withy (0)=y (7/2) =0 can be extremised.
(c) Find the plane curve of length 1 having end pointsat the points
(x,,y,) and (X, ,y,) such that thé area under the curve between x
=x, andx=x, is maximum. (7marks)




