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Average Speed = Area under the curve/Length under the curve

Speed (mi/h)

_________________ Average speed

0 | 2 3 4 5 6 t(h)
Lunch break

FIG. 13.43 Plotting speed versus time for an automobile
excursion.

Al =60 mi/hr * 2 hrs = 120 miles
A2 =50 mi/hr * 2.5 hrs = 125 miles
In 5 hours: Ave Speed = 245 mi/5hrs = 49 mph (text error of 45mph)



- Electrical Engineering Technole

For Periodic Waveforms - Calculate the Average over 1 Period

A v,
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(Square wave) .,
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FIG. 13.44 Example
13.14.
10V)(1 —10V)(1 __ (14V)(Ams)+(—6V)(1ms)
Ave(v1) = (0¥ ms)z-;gs ndms) Ave(v2) = 2ms

Ave(vl) =0V Ave(v2) =4V
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ICP — Calculate the Average Value of i(t)

Ai(A)
i 1 cycle >
)
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FIG. 13.47 Example
13.15(b).
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How about the Average Value of a Half-Sinusoid?

ul:, -

9

FIG. 13.51 A better
approximation for the
shape of the positive
pulse of a sinusoidal
waveform.

Average Value = 2*Am/pi

Recall: Ave Value = Area / Length
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How about the Average Value of a Sinusoid?

\
A1+A2
. | cycle " Average Value = 2opl
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FIG. 13.53 Example 13.16.
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ICP — Calculate the Average Value of v(t)

FIG. 13.54 Example 13.17.
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Oscilloscope for DC Waveforms
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i Shift = 2.5 div.
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Vertical sensitivity = 50 mV/div.
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FIG. 13.57 Using the oscilloscope to measure dc voltages; (a)
setting the GND condition; (b) the vertical shift resulting from a
dc voltage when shifted to the DC option.

DC Coupling Mode

VDC = Vave =
2.5 div * 50mV/div = 125mV
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GND

Oscilloscope for Mixed Waveforms
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(a) (b)  Vertical Scale: 5V/div

FIG. 13.58 Determining the average value of a nonsinusoidal waveform
using the oscilloscope: (a) vertical channel on the ac mode; (b) vertical

channel on the dc mode.
DC (Direct Coupling) Mode

AC Coupling Mode
VDC = Vave =

0.9 div * 5V/div = 4.5V
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Effective or (RMS) Values
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-FIG. 13.59 An experimental setup to establish a relationship
between dc and ac quantities (Average Power).
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Effective or (RMS) Values
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Effective or (RMS) Values
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Find the RMS Value of:

hdi(mA) 4i(mA)

12 |- 12

(a) (b) (c)
FIG. 13.60 Example 13.20.

12mA * 1/SQRT(2) 12mA * 1/SQRT(2)  169.7V * 1/SQRT(2)
= 8.49mA = 8.49mA = 120V
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ICP — Find Em and Im (The peak values of e and i)
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FIG. 13.61 Example 13.21.
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ICP — Find Vrms

Av (V)

f(s)

FIG. 13.62 Example 13.22.

Recall: Veps = Al/ﬁ’ﬁ—ﬂ?;—[—@—-]



