HWK #8 Name

Show all work. You may use Mathcad or some other software to check your answer.

1. Show that f(x + L) = f(x)for the Fourier series
> 2nzX 2nzX
f(x) =a, +Z:(an cos( z )+bn sin( i ))
n=1 L L
2. Sawtooth Potential
A
t
V(t)=V,— 0<t<T
T

Find the coefficients a,, a, & by for the Fourier series representation of this function. Plot
your solution for several values of n (1, 10, 50) if V, =10V and T = x sec from 0 to 2x..

3. The Zig-Zag Function

v

X for —2<x
f(x)= ’
r—x for £2<x<3%

Find the coefficients a,, a, & b, for the Fourier series representation of this function.
Simplify as much as possible (i.e. redefine indices to remove any regularly occurring
terms in the summation that are zero). Plot your solution for several values of n (0, 2,

100) from -t to + m.



Find the Fourier Transform [F(k)] of the following functions:

a) f(0- X if 0<x<1
|0 otherwise
NGRS if x>0
0 otherwise

b) f(X)={

X

PR => Do not try to combine answers.
X°+a

c) f(x)=

Find the Laplace Transform for each of the following functions:

a) f(t)=sinh(at)
b) f(t)=tcosh(at)

c) The Sawtooth function:
f(t)=a(t—nT) if nT <t<(n+1T

Hint: Let g(t) = at



