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Please answer question 1 and one question from 2 and 3

1. Use the following relations for the Bessel functions:

d
E{x"]ﬂ(x)}zx"]ﬂ_l(x), %{x_”Jn(x)}z—x_"Jm(x) and prove the

following relations:

aJ (x) 1
a) . :E{Jn_l(x)—Jm(x)}.
(2 marks)
b) J (x)+J  (x)= 2—an(x)
x
(2 marks)

2. A) Apply the method of separation of variables for the wave
motion of a string of length L with both ends fixed. Find the general
solution for the motion of the string if the string is given an initial
displacement u(x,0) = f(x) and zero initial velocity.

(4 marks)
O<x<L/2
B) Find the specific solution if f(x)= * x<L/ .
-x+L L/2<x<L
(4 marks)

3. A) Apply the method of separation of variables for temperature
distribution in a beam length L, which has a coefficient of thermal

conductivity o and an initial temperature u(x,0)= f(x). Both ends

of the beam remain at zero temperature.
(4 marks)
B) Find the specific general solution if f(x)=x, L=2 and o =3.

(4 marks)
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