MATHS34S8 - April 16, 2010 NAME:
Exam II - 50 Points '

In order to receive full credit, SHOW ALL YOUR WORK. Full credit will be given only if all reasoning
and work is provided. When applicable, please enclose your final answers in boxes.

1. (10 Points) True/False and Short Response

(a) Mark each statement as either true or false. No Justification is needed.

1. Suppose f is a periodic function such that f(—=z) = —f(z). The Fourier series representation of f will have

only cosine functions.
ii. The Fourier transform of a function with no symmetry has an no symmetry.

iii. If a periodic function is neither odd nor even then the Fourier series representation will have both sine and

cosine functions.
iv. Suppose f is non-zero and finite for z € (0, L) then there exists exactly one Fourier series representation of f.

v. Real Fourier series are used to represent periodic functions that complex Fourier series cannot,

(b) What is Gibb’s phenomenon and when will a Fourjer series manifest Gibb’s phenomenon?

(c) How is the Fourier integral related to the Fourier series? What is the purpose of each?



2. (10 Points) Quickies

(a) Given the following graphs:
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Filll out the following table:
Has a Fourier Cosine Series | Has a Fourier Sine Series | Has a Fourier Transform
fi(z) '
fa(z)
f3(z)
fa(z)
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Is Even | Is Odd

(b) Fill out the following table: | f (z)
9(=)

Vor

(¢) Find the Fourier transform of f (z) = T27£ [6(z — 2) — &(z +2)].
3

(d) What is the real Fourier series representation of the following function,

f(z) = 7 + 3 cos(2z) — sin(z).



3. (10 Points) Let f(z) = z for z € (0,3).

(a) Graph the Fourier cosine half-range expansion of f with a dashed line and the Fourier sine half-

range expansion
with a solid line on the axes above.

(b) Find the Fourier cosine series half-range expansion of f.

4. (10 Points) Find the complex Fourier series representation of f given by the graph below.

FAS




5. (10 Points) Suppose that f is given as,

z+1, -1<z<0
f@)=¢ 1-gz, 0<z<1

0, otherwise

Calculate the complex Fourier transform of f. Noting the identity, 2sin®(y) = 1— cos(2y), simplify as much as possible.



