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Fourier Series Example: Ramp Waveform

Problem: Consider the periodic wavetform shown above.

The Fourter Series representing v(t) has been determined to be

w(t) = 5 - 10sin(2000Tk) - 10sin(4000TH) - 10sin(6000TH) -
m 21 E1l|

Use MathCAD to graph v(t) as each term 1s added to see how this seres of
sinusoids will actually produce the ramp waveform shown above.

t = 0,0.000001_.0.003 (let t vary from 0 to 3ms 1n order to graph 3 peniods)
VO(t) =5 (DC term only)

10
V1(1) = VO(t) - —-sin(1-2000-m-t)  (DC term + 1st harmonic)
mm

10
V2(t) = VI(t) - —-Em{i-iﬂﬂﬂ-ﬂ-t} (DC term + 1st and 2nd harmonics)

10
Vi) = V2{1) - 3—-51'111:3-213131]-"-‘5} (DC term + 1st, 2nd, and 3rd harmonics)
T

10
V4(1) = V3{) - 4—-51'11'[4-213131]-"-‘5} (DC term + 1st - 4th harmonics)
Tl

10
V5(1) = V4) - ﬁ-sm{ﬁ-iﬂﬂﬂ-"-t} (DC term + 1st - 5th harmonics)

100

10 -

V100(t) =5 - Z -Sm(h-ﬂﬂﬂﬂ-ﬂ-t} (DC term + 1st - 100th harmonics)
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