ELCE 2260 EXAM #2 prob 2 solution
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One period, 7, of a function v(¢) is shown above. The formula for V(1) is

3V O0<t<T /4

v(t)=Y 3V T/4<t<T/2
6V T/2<t<T

Find the numerical value of the following coefficients of the Fourier series for v(1):

a) ay b) ay ¢c) b d) b

SOL'N: q\ Qy is the avemage Aeig/:t of v(t). We
observe thqt the portion of v(t) above
3V on the r\(‘.jlrt siwde of v(t) would +£iut
the Adp between T/« and T/2 +to a &eiyéé
of 3V. So +the average '\e‘a.jh'\‘. is qy =3V
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Usin quculus we £ind the area under

the v(t) —fund'l:wn From o 4o T, and we
divide by T.
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b‘) a, = Z__Fy V(t) cos(wet) ot
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From the picture, [ v(4) cos(wot) dt is
ezqq( to twice the area between O
and T/%.
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Note: ancther way +o q/alanoach tAis
problem (s +o S/D[/'f v(t) cnto
even aqnd odol Par‘bd.
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Vodd () = v(&) - y(—4)
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where v(-+) (s v(t) reflected
around the vertical axis
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we Md)’ q,SO Sl(h’t'ﬂCt qy ‘;rom Veyen ('E)
when calculaﬁu] coefficients other than q,,.

T
z v —
2
T4 Tz (S0
-3
3v

We would use Veven OF Vaves ~ Xy o
caleulate Q,. Here, there (s (ittle
aalvan‘tage to uscn Veven ©°r Vvodd
instead of +the cr\i.gina( v(t),



candgel Qf

dame area twice

From +the picture, we may use twice
the area between T/z and ' 3T/4. Tf we
look at +the Shapes +o the r&gh“: of
T/2, we discover that they have -+the
same shqlae as “those in r& () For
a, bat twice as 60:7 anfnejqﬁi.ve..

Thus, b =(2)a, =26 V= iz v.
m ™
If we calcalate a,, we can ase either
an cntegral from T/ to 3T/4 qnd
double "[+ or we dan use an 20%7/-((
From T/2 +to T. The (atlepr Q/fch'ﬁ
will be ased here oweng to simpler
values sabstitabed into “the cos() we
get when we integrate sin(w,¢).
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fo v(£) sin (2wot) dt
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We use double the area between O and T.
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