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Answer as much as you can:

Question 3: (25 Marks)

: | .
(a) Fit the curve y =————— (0 the following data, and find the root mean square error.
a+bcosé

| R B B
8| 30 | 45 | 60
vi | 0225 | 027 | 032

(b) Calculate 120 by using Lagrange interpolation.

(c) By using Bisection method, find the root of x —e " =0
in the interval [0.25,0.27), (correct to 3 decimal places)

Question 4: (25 Marks)

(a) Use Euler’s method to approximate the solution for the initial value problem
y'=x2+y, 0<x <0.1, y(0)=lwith h=0.02.

(b) Find Eigen value and Eigen vectors, then solve the given initial value problem

C 1o 1
x'=| X, XO=|

(c) Evaluate:
[,) f (e5,t —e* )dx
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Answer as mych as you can:
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Question [: (25 Marks)

a) De P . ;
) Deduce Parseya)s identity for Fourier series

f=4% N 2nmx . 2nmx
2+nz=1(anms = +b,sin = )

of the periodic function f(x) with period T'.

b — . _— :
) Prove that Fourier series of x®on the interval [—7,7]is given by:

5 2

and then find the sum of the following series :
. 28] ‘ . (9] _I n
DY if) Z( 2)
n=| N n=l 1

Question 2: (25 Marks)

z 1
X = ———4(c05x——l-cos 2x -b—-‘—cosSx ——-cos4x+...)

= 1
iii) ) —
n=1 1

a) Reduce the PDE u, =c%u, to its canonical form and find its general solution

using the canonical transformation p=x+ct , §=x—ct.

b) Using the result obtained in part (a), deduce D’Alembert solution of the

following wave equation:

=il
Uy =C"Uy, ,—00 <X <00

with initial deflection f(x) and initial velocity g(x) and then solve the PDE:

4y =u,, ,—00< X <00

with initial deflection £ (x) = cosx and initial velocity g(x)=cos3x .

c) Solve the one dimensional heat equation:
I!', = Hn

inarod of length (= 7 when the ends are at zero temperature (u(0,t) = u(z,f)=0)

and the initial temperature is given by:
X% O<x<nl2
X y=
f @) 0 Tl2<x<nm
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