CONCEPTUAL TOOLS By: Neil E. Cotter FOURIER SERIES

CIRCUIT RESPONSE
Ex 3

Ex:

+ +
vi(?) Ry=5Q Vo(?)
O O

vi(t)=8+ 22—3[(21( —Dcos(kwgt) - 2sin(kwgt)] V
k=1

Write the time-domain expression of the sixth harmonic (i.e., k = 6) of v (7).

Note: w, =2 k rad/s for the Fourier series.

SOL'N: The sixth harmenic of vy () arises solely
From +the sgixth harmonic of v (+) owing o
the Io»o/oer-é/ of sinusoidal cinputs fmp/uég‘ﬂg
only  sinusoidal sEjﬂqls of the same Fre

guency  everypwhere (n the circuct. Thus, we
Ffoaus on Uy (2):

Uz ()= 36 [(’2(6)-)) aos (bw,t) ~28in(s Luo-tjlv

or c*
vi (&) = 1) cos(1zkes t) -2 sin(l2k r/EE)V

We Find +the ou:l:Fu'E Uog (t) for the circurt
when vy, () is the wput. The phasor of
the input s§7/m£ is

Vi = Hl+j2.

¢

We have o« V-divider:

Voe = v{,@, c_Ra where w= bwy,
R;"'Rz_""j{.\)L




CONCEPTUAL ToOLS By: Neil E. Cotter FOURIER SERIES
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or
Vo = H(36w) Vi where HGmo)= _Re
K,+K21—\/'éwol_
The ‘LMPeo{cmce of L i3

Twh = :)chol.. :JG'Zkr/s-ZMH = 2% .,
Our +transfer function is

H(J'(,wo\= 550 = 5
2:1+S&+32'+JL 7+J‘z'+

éom\olnlnﬂ results y,‘elgls the value of V-

.\/;6 = H(:]é’wo.yv},é, = 5 (”-1-52) \%
,7+32%
To sLMPLI:C), +his domp [ex value, we rationalize:

Vi =5_C) . 732 < llzzeus)-jeet-1)]

7 R4 7-j24 75+24 %
or
Ve = &5 "jZSO) %
or 2”5 *
Vo = 132V

Conver{lhg back +o +the +ime domain (qnd
reme,mloerihﬂ that +the lnverse phasor of -j

IS sin(wt), we have -the “ime AAomain epression
for the sixth farmonic of v (E)-

pe(t) = cos(12kms +) + 28in(12krfs o) vV



