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1 Preliminaries: Resistors, Capacitors, Diodes,

Transistors

2 October 20,2010, Oscilloscope, Oscilloscope

Probe

3 October 27, 2010, Opamps, Feedback, In-

verting Amplifier

4 Nov 3, 2010, Quad Opamps, Neon Bulb

Firing Voltage, Inverting Amplifier, Miller

Multiplication

5 Nov 10,2010, Building a Diode Curve Tracer,

Using a Variac, an Isolation Transformer,

and an Oscilloscope

6 Nov 17,2010 Zener diode, Opamps, Bode

Plots

7 Dec 1, 2010, 15 volt Positive Powersupply,

using the LM7805, Ideal Diode, Voltage

Doubler, Buck Converter

8 Dec 12, 15, 2010, Operator Block Diagram

of the Common Emitter,

Controlling the gain with resistor ratios.

http://www.stem2.org/je/amplifier.pdf
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Using the Function Generator and Oscilloscope.

9 Dec 21, 2010, LM7915 Regulator, Measur-

ing The Frequency Response of a Common

Emitter Amplifier Using the 2N3904 Tran-

sistor, The Affect of Capacitance, Solving

Differential Equations With OpAmps

10 Jan 5, 2011, The Negative Power Sup-

ply, Using the LM7915, Switching Regula-

tor, Harvesting Inductors for a Switching

Powersupply, Measuring Inductance

11 Jan 12, 2011, Switching Powersupply, Mea-

suring Transistor Parameters

12 Oscilloscope Probe

http://www.stem2.org/je/probe.pdf

13 Using the LM7805 to Make a 15 Volt Pos-

itive Supply.

http://www.stem2.org/je/positivesupply.pdf

14 Using the LM7915 to Make a 15 Volt Neg-

ative Supply.

http://www.stem2.org/je/powersupply.pdf
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15 Measuring Inductance

There are several ways to measure inductance experimentally. One method
uses a function generator and an oscilloscope. So suppose a function gen-
erator generates a sinusoidal voltage v1 and has an internal resistance R.
Electrical instruments are designed to have a constant internal resistance of
R = 50Ω. Let us connect the function generator to an inductor of inductance
L. We measure the voltage across L with an oscilloscope. The inductor has
impedance ZL = ωLj. The current in the circuit is

i =
v1

ZL + R

The voltage across L is
v2 = iZL

=
v1

ZL + R
ZL.

This circuit then acts as a voltage divider. As the frequency goes to infinity,
ZL goes to infinity. So

ZL

ZL + R
→ 1.

So the voltage v2 across L goes to the input voltage v1. Hence as we increase
the frequency of the function generator we will see the voltage v2 reach a
steady value of v1. On the other hand at zero frequency all the voltage
is across the resistor R. If we alter the frequency until the magnitude of
v2 equals half the magnitude of v1, we can determine L. So suppose for
frequency ω

|v2| =
|v1|
2

.

Then |ZL|
|ZL + R| =

1

2
.

That is
ωL√

(ωL)2 + R2
=

1

2
.

Squaring
(ωL)2

(ωL)2 + R2
=

1

4
.
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Then
3(ωL)2 = R2.

So

L =
R

ω
√

3
=

R

2πf
√

3
,

where f is the frequency in cycles per second.
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