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Experi ment No. Fourier Analysis of Periodic Waveforns

| NTRODUCTI ON

Periodi c waveforns that are nonsinusoidal can be synthesized by
summ ng toget her sinusoidal waveforns of different nmagnitudes and
frequencies. The sinusoidal waveforns would consist of a
fundanent al waveform (sane frequency as the nonsi nusoi dal waveform
bei ng synthesized) and/or waveforns that are multiple frequencies
(harnmoni cs) of the fundanmental waveform i.e.,

f(t) = ao/2 + al Cos wt + a2 Cos 2wt +... + bl Sin wt +. ..
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T=time period of the fundamental frequency
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PRELI M NARY REPORT

P-1. Find the Fourier series for a square-wave, triangul ar-wave,
ranp-wave, and a sine-wave.

P-2. Using the digital conputer, determ ne the nmagnitude (Cn) and
phase (©) of sinusoidal waveforns that would forma periodic
squar e-wave, triangul ar-wave, ranp-wave and a sine-wave.
Assunme a magnitude of +1 unit and a frequency of 1 Hertz. Do
not go beyond the ninth harnonic.
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PROCEDURE

F-1. Connect the circuit in Figure 1 and adjust L to approxi mately
3 mMHand Cto 0.1 uF. Set the function generator for a square-
wave output of maxi num output and 10 K-Hertz with zero DC
of fset. Connect the oscilloscope to the output of the function
generator and adjust the sweep so that exactly one cycle is
di spl ayed (NOTE: The sweep does not have to be calibrated). DO
NOT RE- ADJUST! Next, connect the oscill oscope so as to neasure
t he output voltage of the circuit, Vo. Adjust L to give a
one-cycle signal of PEAK nagnitude. This would be the
fundanmental waveform Record the frequency (f1), L1, Cl, and
VOL.

F-2. Try adjusting L and C to give tw cycles displayed on the
oscill oscope (it may or may not be possible). Thi s woul d be
t he second harnonic signal. Again record f2, L2, C2, and VQ2.

F-3. Repeat F-2 above up to the ninth harnonic.

F-4. Repeat F-1 through F-3 above for a triangular, ranp, and a
si ne wave.

REPORT

R-1. Calculate the nmeasured nmgnitude of each harnmonic for each
wavef orm using the foll ow ng equation;

Rs RL
Vi = El+ ________________ i%VOn
(21t nLn)
wher e,
RL - resistance of the coil

R-2 Plot the “normalized” MEASURED val ues, VHn/Vin, for each
frequency on a piece of graph paper. Do this for each
wavef or m

R-3. Conpare in a table the “normalized” MEASURED val ues with the

R-4.

cal cul ated val ues for each waveform

Di scuss the results.
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