By: Neil E. Cotter FOURIER SERIES

CONCEPTUAL TOOLS
CIRCUIT RESPONSE
Ex 4
Ex:
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Write the time-domain expression of the third harmonic (i.e., k = 3) of v (?).

Note: o, = %M 1/s for the Fourier series.

SOL'N:  The +third harmonic of vo (%), denoted here
by voy(£), is the response of the circuit
to the +hird harmonic of the input sinal,
'V'cs (€) = 2-_1\ S'sn(kwo'i:\ V.
KT+ k=3
or
Vs (¢) = = si.n('Sw,t)V = A s'm(s-\out)v
or o 5 3
Vi )= ,;_-_): Si-r\(lOM‘i:) v

We convert v 3(t) 4o a phasor, V.3, and
Compute impedance values for w = 3w, = 10Mr/s,

A= =) =) A =-j2kn
wC !OM'SOP

The ocatput phasor, V3, i3 Found using q
veltage ~ divider Formula.
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Voa= Vis- B = -j0 L5K v
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-3jL+ 3 V= -jAo 3 B4 v

3 34 S 314 34y
= =)L 3@Ev= L (1e-39) v
S 25 125
= 8 (lz-‘l‘i) V = 8(1z~39) mV
8 (Cizg)

Vo3 = 96-3;72 mV
Thas, Voa (£) = A6mV cos (IoMt) + 72mV sinllomt)

or W (€)= 120mV <os(loMt- 37°)



