
MA3605 , Andreas Fring, Mathematical Methods II

Mathematical Methods II

Coursework 2

Hand in the complete solutions to all three questions in the general office(room C123).

��������: Tuesday 8/12/2009 at 16:00

1) The Laguerre polynomials Ln(x) are generated from [15 marks]

Ln(x) =
ex

n!

dn

dxn
(
e−xxn

)
.

Compute the Fourier transform for the function

u(x) = 6L3(x)e
−x

2

.

2) i) Compute the Laplace transformation for the function [20 marks]

u(x) = e−x sin(αx) for α ∈ R.

ii) Use the Laplace transformation method to solve the following ordinary differ-

ential equation
d2y(x)

dx2
+ 2

dy(x)

dx
+ 5y(x) = 3e−x sin(x).

The boundary conditions are y(0) = 0 and dy/dx(0) = 3.

(You do not have to compute inverse Laplace transforms from first principles

using the Bromwich integral formula, but may instead use the result from i).)

iii) By substitution verify that your solution is correct.

3) Use the Laplace transformation method to solve the integral equation [15 marks]

y(x) = x3 +

∫
x

0

sin(x− t)y(t)dt.








