Classical Mechanics

Fourier series

Problem 1.- Obtain the first three terms of the Fourier series representation of the output of the

half-wave rectifier (a,,a, and b,):
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Solution: The function has a period of T=2s, so it can be written as:

Jmnt

f@)= a—z"+2an cos?+2bﬂ s1n2—

) . sinm if 0<t<rw
In the interval [0,2] the function is equal to: f(¢) =

0 otherwise
Let’s find the first terms:
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al:_j(cosm)f(f)dt=—ICOS7Zts1n7ztdt:Jsm m . cos2ml
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b, == [(sinm) f (t)dr == [ sin® mdr = =822 gy 1} _ L
0 20 0 2 20 2

With only these terms, the approximation is:
1
f(t)=— + E sin 7

The figure shows this approximation:
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Problem 2.- Obtain the first three terms (a,,a, and b,): of the Fourier series representation of
the saw-tooth signal shown in the figure

08}
06}
04t
02}

Voltage (volts)

=}

o
-
(]

3 1 5 B
time (seconds)

Solution: The saw-tooth signal can be described by:

£(t) = t if O<t<l1
Cl2-r ifo<t<1

With a period of T=2s, so the Fourier components are:
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bl=Fj(smm)f(t)dt=E(!tsmmdt+!(2—t)smmdt]:0
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With these terms, the approximation is:

1 4
t)=———Ccos
f @ 5T

Notice how good the approximation is with only these two terms.
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