ELCE 2260 HOMEWORK #4 probs 4 and 5 solution U
F10

EX:
L=2mH R =2Q
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+
Vi(t) RZ =5Q Vo(t)
O O

a) For the above circuit, determine the transfer function H(jw) = V/V;.
b) Assume the circuit in problem 4, has the following input signal:

vi(t)=8+ EZ—S[(Zk —Dcos(kmgt) - 2sin(kwgt)] V
k=1

Note: w, =2 k rad/s for the Fourier series.
Write the time-domain expression of the sixth harmonic (i.e., k = 6) of vy (?).

soln: The sixth harmeonic of -Lr:,{-t} arises 'E-nlc[:‘;.-
From +the sixkh harmenic of t";{'f:} muinﬂ- o
the preperty of swnuscidal inputs produting
-nﬂi;y sinu secdal Si?fmfs of the same Fre
guency Erﬁr{ym.ﬁ#& cn Hhe circuct. Thus, we
focds on v ()

Vie(t)= 3% [&:’H-ﬂ ae3 [bw,t) -2 8in(é wq-tﬂv
or c*
‘U‘;,B{'t] = 1 fni(ltkﬁ’s +) -2 sin l(\lik r‘fﬂt}'ﬁ'

We Find the output Uy () For the circuit
when vy, (¢) és Hhe wput. The phasor of
the E—y}nf SEjqu £s

_-L:'L = [l +j2.
wWe have a V-divider:

1‘::..:, = V,-_ﬁ - Rs where w= b,
R+Ra+jwl



Voo = H{iﬁu.‘]-‘ﬁ_‘ where  H(jéws)= _Ra
f,'l‘f;-lj-‘l;[.
The impedance of L i3

jwl = jew,l = j6-2kr/s-2mH = j2% A,
Our +ransfer function ig

H{itm,,"} w= EJ_:I‘_._ = 5
iy E.ﬂ_-—j‘l‘hﬂ. ?1-1'1'1'

tnmhi.ni.m} results yitu! the wvalue of V-
Voo = H(jeweYV;, = 5 (453 v
7+ 24
Te simplify this complex value, we retionalize:

V=5 Csd) . 7= = slzzaue)-jash-1)]

7424 7-j24 7re2nT
ar
Ve = S\I25 -]150) v
or 25

"..f“ = =32 V

Ennlftr'{:ihﬁ back 4o the +time domain (qad
remembering that +the inverse phasor of -j

is sin(wt), we have the fime Aomain epression
for the sixth harmanic of v f2):

e ()= cos(12krrs-t) + 2sin(2krfs - ) V



