ECE 2260
N. Cotter

UNIT 2
PRACTICE EXAM SOLUTION: Prob 3

3. (30 points)
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Write the time-domain expression of v(t) for the first through third harmonics.

Ans:

Sol'n:

v(t) = 1.6 cos (300k 7 - 69.4°) V

Summary of steps expanded upon below:

1. We turn each frequency of v(t) into a phasor.

2. We pass each frequency, kw,, through the circuit by multiplying by the
transfer function H(jkw,).

3. The result is the phasor for frequency kw, in the output signal.

4. We convert the output signal phasor back to the time domain, (through the
st 3 harmonics).

Note: We only have 1st and 3rd harmonics to worry about since we only
have odd harmonics in vg(t) and we were only asked to find the output

signal's 1st through 3rd harmonics.

1. We turn each frequency of v(t) into a phasor.

k=1: gn (wot)ﬁ%—jg or 12/ _op°
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k=3: Elsin(3(not)ﬂ—>—jE or 10, _gp°
m 3 R 3n

2. We pass each frequency, kw,, through the circuit by multiplying by the
transfer function H(jkw,).
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In this case, the L and C together behave like a wire at frequency w,. The
voltage drop across the wire is zero, as is the circuit output. Consequently,

H(jw,) =0.

Note: In this case, the w, for the vg(t) Fourier series happens to be the

same as the center (or resonant, or characteristic) frequency of the L

and C:

1
“o=1c

Typically, the w, for the Fourier series is different from the w, for an

L and C.
k=3:
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Note: (j3we)2LC is 32 since it was 12 for wg.
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3. The result is the phasor for frequency kw, (where k = 3) in output signal.

=2.67 m/89.85°

H(j30) =
1

Input phasor is

Vi3 =—j&V=EL—90° V.
3 3n

Output phasor is

Vo3 = VisH(j3w,) = ;—64 ~90°-2.67 £89.85mV.
7T

Vo3 =4.532-0.15 mV



4. We convert the output signal phasor back to the time domain, (through the
Ist 3 harmonics, of which only the third harmonic is nonzero).

Vo3 = 4.53c0s(300 k7 - 0.15°) mV



