2. (40 points)
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One period, T, of a function v(t) is shown above. The formula for v(t) is

v(t) =+
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0<t<T/8
T/8<t<3T/8
3T/8<t<T/2
T/2<t<5T/8
ST/8<t<7T/8
TT/8<t<T

Find the numerical value of the following coefficients of the Fourier series for v(t):
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. a) Write v(+) as -the sum of odd and even

Functions. The odd part will have no DC

offset. We imagine spreading out the even
part to a uniform /)eiﬂ/H:‘ over /aer‘ioo{, T

to  Finel ay,.
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By inspection, +the average heigh‘b of
Ve (£) is 3V

= 33 _ST At
“lay = 3v =1\ vy
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g V(t) cos (wyt) dt where W =2T.

b) a, = 2
T ‘0 T

Oonly Ve () contributes +o a, since
an odd Function like v,(t) has a/'s=0.
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We  sketeh ve(£) cos(w,t) = hakched area

Ve (£) (vertical not +o geale)
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d) b, = % f v(+) sin (wet) dt
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Only vo(¥) contributes +o b since
an even Function (ke Velt) has é}(’szo.
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b, = %_{ Vo (£) sin (w,t) dt
T ©

We sketeh
hatch area,
Vg (%)

A
v r

f Vo (£) sin (wet), shown as
to (ook Hor symmetries.
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We observe +that we may Lwteg rate
over O +4o T/2 and doable the answer
o 5&-(: the +otal area. Or we may

ln'éejrq-be overr O to T/4 and guadruple
the aqnswer o 76‘!’: Hle fotal area.

Erither 4/’/oraa.c‘/l (s reasonable, bat
45507 7/2 4as Ye 4eper (rmi+t may
actaally yreld simpler values.
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b, = 3-__7.J ~12V - sin (wyt) dt
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T
d) e = Z_I V(+) sin(2wet) dt
T ‘0

Only v, () contributes +to b,
sinee Ve (£) is an even function.

+
by = %_L Vo (£) sin(2wet) dt

We sketeh [ v, (L) sin (2wet) shown
as hatched area to Find symmetries.
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The hatched areas cancel out,

(/'.e.) areas sum +o zero).

b, = O



