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PREPARATION:  You can put the Page 12 poster up on your classroom wall to 
announce the fact that you are going to do the Science-Electronics Experiment.

Step 1 - Make a copy of pages 1 through 8 for each student. The students can 
read and do these pages on their own or you can guide them.

Step 2 - Hand out Parts Kit #MC1-00-PK (that has the Solderless Circuit Board) 
and Parts Kit #MC1-10-PK (that has the experiment parts) with a 9-Volt battery.  
Give these items to each student along with the 8 pages.

Step 3 - When your students have completed the experiment, collect all the 
Parts Kits and batteries for later use.

Step 4 - Collect all the Written Quizzes for grading and use the Answer Key to 
grade them.

For Tech Support or any questions, you can email us or call 805-295-1642

LESSON PLAN

http://www.mrcircuittechnology.com
mailto:Gary@MrCircuitTechnology.com
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*** You are going to build a two-transistor oscillator 
circuit to observe that an NPN and a PNP Transistor can 
cause a speaker to generate audio tones.  Here is the 
SCHEMATIC DIAGRAM of the circuit you will build. 

®

EXPLANATION OF EXPERIMENT part 1 of 2
MC1-10-R-1

(Continue to Page 2)

3 This is the schematic symbol for 
a diode.  It has a Cathode and an 
Anode.

In this experiment, you are going to use two bipolar 
transistors, an NPN and a PNP,  to build this audio 
oscillator., 

An audio oscillator is a device that generates a tone in 
the audio range, which, for the human ear, is 
approximately between 10 cycles per second (10 Hertz) 
and 16,000 cycles per second (16,000 Hertz).  

These two  transistors will make the speaker oscillate so 
that your ear can hear the oscillations. 

This two-transistor oscillator circuit has three resistors 
and a capacitor to control the frequency (tone) of the 
oscillations. The values that we are using, 120k ohms for 
R1, 10 Ohms for R2, and 47 Ohms for R3, and 0.1uF for the 
capacitor, will make the speaker oscillate at about 500 
cycles per second (500 Hertz).

How a Two-Transistor Oscillator Works (Page 1) 

TRANSISTOR SCHEMATIC SYMBOLSDRAWING

RESISTORS IN THE CIRCUIT
R1 - 120k Ohms (Brown, Red, Yellow, Gold)

R2 - 10 Ohms (Brown, Black, Black, Gold)

R3 - 47 Ohms (Yellow, Violet, Black, Gold)



           

Let’s talk about how the circuit works.  Here is the 
schematic of the two-transistor oscillator that you will 
build. 

When you connect the battery to the circuit, the electrons 
will begin to flow through the circuit from the negative 
terminal of the battery through resistor R2 and then 
through the coil of the speaker to charge the capacitor 
C1.  

This current through the speaker coil will cause the 
speaker cone to move. At the same time, there is current 
flowing through transistor Q2 which will cause the 
capacitor to discharge.

Also, transistor Q1 will begin to conduct current which will 
discharge the capacitor.  The charging and discharging 
of the capacitor will cause the current through the 
speaker to turn on and off.

In this experiment, when you press the switch, both LEDs 
will light up.  Why?

Because the switch allows current to flow through the 
Emitter-Base of the transistor, lighting up LED 1,   This, in 
turn, allows current to flow in the Emitter-Collector of the 
transistor, lighting up LED2.

®

EXPLANATION OF EXPERIMENT part 2 of 2
MC1-10-R-2

(Continue to Page 3)

3 This is the schematic symbol for 
a diode.  It has a Cathode and an 
Anode.

(Page 2) How a Two-Transistor Oscillator Works



         

*** To observe that an NPN and a PNP Transistor can 
make an audio oscillator circuit. 

In this experiment, you will use  

      a BATTERY SNAP  an NPN Transistor a PNP transistor

                                      

                                                   10 Ohm resistor

                                                                                

and a SOLDERLESS CIRCUIT BOARD and a 0.1uF disc.

                                                   

Behavior of Charged Objects:
Charged objects can exhibit various behaviors, for example:

Charged objects can attract small lightweight objects like paper 
bits or pieces of foil.

Charged objects can cause hair to stand up or create sparks 
when brought close together.

The Discharge of Static Electricity:

When objects with opposite charges come in contact with each other, 
directly or through a conductive material, the electrons will discharge 
from the negatively charged object to the positively charged object 
until the charges are equal.

This discharge can occur when a charged object touches another 
object or when it comes close enough for the charges to jump 
through the air (resulting in a spark).

Everyday Examples of Static Electricity

Static electricity can be observed in various everyday situations, 
such as:

Clothes clinging together in a dryer is caused by Static 
Electricity.

If you rub your feet on a carpet and then touch a metal 
doorknob, you may receive a static shock.

Balloons sticking to walls or hair after being rubbed against 
wool is a result of Static Electricity.

Lightning is a form of Static Electricity

Understanding Static Electricity is important not only for its scientific 

significance but also for its practical applications in technology, 

industry, and everyday life.

®

An  ATOM

PURPOSE OF THIS EXPERIMENT

PARTS NEEDED FOR EXPERIMENT

MC1-10-R-3

(Continue to Page 4)

47 Ohm resistor 120k Ohm resistor

 You will also need a good 9 Volt battery

Gate
Anode
Cathode

This metal tab 
is connected 
to the ANODE

(Page 3) How a Two-Transistor Oscillator Works
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(Continue to Page 5)

          

Now you are going to build the circuit on a Solderless CB.

Step 1 - Take out all the parts needed and a Solderless 
Circuit Board and 9-Volt battery.

Step 2 - Install all the parts on the Solderless Circuit 
Board in this order. Check them off as you go.
❏ Install the 10 Ohm resistor (brown, black black, gold) in holes 13b to 18b
❏ Install the 47 Ohm resistor (yellow, violet, black, gold) in holes 2f and 6f
❏ Install the 120k Ohm resistor (brown, red, yellow, gold) in holes 1i to 10i
❏ Install the NPN Transistor - Collector in hole 9g, Base 10g, Emitter 11g
❏ Install the PNP Transistor - Emitter in hole 13g, Base 14g, Collector 15g
❏ Install the 0.1uF (104) disc Capacitor in holes 10f to 15f
❏ Install Jumper Wire #1 in holes 1a to 13a
❏ Install Jumper Wire #2 in holes 1c to 11f
❏ Install Jumper Wire #3 in holes 1h to 6h
❏ Install Jumper Wire #4 in holes 1j to 13j
❏ Install Jumper Wire #5 in holes 9h to 14h
❏ Install the Speaker in holes 15h and 18d
❏ Install the Battery Snap, Black lead in hole 1e and Red Lead in hole 2g

MC1-10-R-4DO THE EXPERIMENT (part 1 of 2)

(Page 4) How a Two-Transistor Oscillator Works
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(End of Experiment 10)

          

Step 3 - “Connect the battery to the Battery Snap.  You 
should hear a tone emitting from the speaker. (It is not 
real loud.) 

If you do not hear a tone, check your wiring and the 9-volt 
battery.

You should have observed in this simple experiment that 
an NPN and a PNP transistor can be used to make a 
Two-Transistor Audio Oscillator.

MC1-10-R-5

(Page 5) 

CONCLUSION

DO THE EXPERIMENT (part 2 of 2)

How a Two-Transistor Oscillator Works
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® CROSSWORD
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Exp. 10 - “How a Two-Transistor Oscillator Works”
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® WORD SEARCH
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QUIZ for Exp 10 or STEM KIT #10
in the Mr Circuit Electronics Training Lab 1

This Quiz covers the training learned by completing

“How a Two-Transistor Oscillator Works” Experiment 10
                   Circle the letter for your answer to each question and then hand this quiz in to your teacher.
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(Form SQ10)

___________________________________________________________________________
        

( Student Name)                                                  (Period/Student Number)                                      (Date)

Score

#1 This two-transistor oscillator uses an NPN 
transistor and _____________ .

A.  an SCR
B.  a PNP Transistor
C.  a Diode
D.  a Potentiometer

#2 In this two-transistor oscillator the Collector 
of transistor Q2 is connected to the Base of 
transistor Q1 through a _________________ .
A.  capacitor
B.  resistor  
C.  wire
D.  speaker

#3 In this two-transistor oscillator circuit, the 
Emitter of Q1 3904 is connected to the Base of 
transistor Q2 through a __________________?
A.  capacitor
B.  resistor  
C.  wire
D.  speaker

#4 If we reverse the polarity of the battery snap 
on the circuit, what will happen?

A.  The circuit will not work.
B.  It will work just fine.
C.  The transistors will burn out.
D.  The speaker will self-destruct.

#5 What happens if we increase the value of 
resistor R1 in the circuit?

A.  it will increase the frequency
B.  it will make no change in frequency
C.  it will cause the speaker to jam
D.  it will lower the frequency

#6 In Exp. #10, how many transistors do we use 
to make an oscillator?

A.  5
B.  4
C.  3
D.  2

#7 The circuit in Exp. #10 generates a tone by 
turning the _______________ on and off at an 
audio frequency.
A.  capacitor  
B.  speaker
C.  battery  
D.  capacitance

#8 Generally, an audio signal (one that can be 
heard by your ears) is in what frequency range?

A.  1 million to 10 million (cycles per second)Hz
B.  10 Hz to 16,000 Hz
C.  100 thousand Hz to 100 megahertz   
D.  zero to five Hz

#9 In electronics, one Hz (Hertz) means one 
change per ________________ or one cycle 
per ________________ .
A.  second, second
B.  minute, minute
C.  hour, hour
D.  day, day

#10  What does the 10 Ohm resistor do in the 
circuit ?

A.  increase the current through the speaker
B.  vary the frequency of the oscillator
C.  reduce current through the speaker
D.  lower the frequency of the oscillator

Copyright © Mr Circuit Technology 2024
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ANSWERS FOR CROSSWORD
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ANSWERS FOR WORD SEARCH
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QUICK-CHECK ANSWER KEY for Experiment 10 QUIZ 
for Mr Circuit Electronics Training  (“Two-Transistor Oscillator”)

     Place this sheet over top of the STUDENT QUIZ (offset a little to the left and then 
offset to the right) to compare the answers on this sheet to the answers that the student 
marked. Put an ‘X’ for each wrong answer.
     Count the right answers and record the score of right answers
in your grade book.
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(Form SQAK10)
Copyright © Mr Circuit Technology 2024

#1 This two-transistor oscillator uses an NPN 
transistor and _____________ .

A.  an SCR
B.  a PNP Transistor
C.  a Diode
D.  a Potentiometer

#2 In this two-transistor oscillator the Collector 
of transistor Q2 is connected to the Base of 
transistor Q1 through a _________________ .
A.  capacitor
B.  resistor  
C.  wire
D.  speaker

#3 In this two-transistor oscillator circuit, the 
Emitter of Q1 3904 is connected to the Base of 
transistor Q2 through a __________________?
A.  capacitor
B.  resistor  
C.  wire
D.  speaker

4 If we reverse the polarity of the battery snap 
on the circuit, what will happen?

A.  The circuit will not work.
B.  It will work just fine.
C.  The transistors will burn out.
D.  The speaker will self-destruct.

#5 What happens if we increase the value of 
resistor R1 in the circuit?

A.  it will increase the frequency
B.  it will make no change in frequency
C.  it will cause the speaker to jam
D.  it will lower the frequency

#6 In Exp. #10, how many transistors do we use 
to make an oscillator?

A.  5
B.  4
C.  3
D.  2

#7 The circuit in Exp. #10 generates a tone by 
turning the _______________ on and off at an 
audio frequency.
A.  capacitor  
B.  speaker
C.  battery  
D.  capacitance

#8 Generally, an audio signal (one that can be 
heard by your ears) is in what frequency range?

A.  1 million to 10 million (cycles per second)Hz
B.  10 Hz to 16,000 Hz
C.  100 thousand Hz to 100 megahertz   
D.  zero to five Hz

#9 In electronics, one Hz (Hertz) means one 
change per ________________ or one cycle 
per ________________ .
A.  second, second
B.  minute, minute
C.  hour, hour
D.  day, day

#10  What does the 10 Ohm resistor do in the 
circuit ?

A.  increase the current through the speaker
B.  vary the frequency of the oscillator
C.  reduce current through the speaker
D.  lower the frequency of the oscillator
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PARTS KIT Mr Circuit Series 1 Price
Number  SCIENCE / ELECTRONICS “PARTS KITS” Each

MC1-00-PK Solderless Circuit Board to build kits $3.95
MC1-01-PK Parts Kit for “How a Resistor Works $1.95
MC1-02-PK Parts Kit for “How a Potentiometer Works $2.95
MC1-03-PK Parts Kit for “How a Photocell Works $1.95
MC1-04-PK Parts Kit for “How a Capacitor Works $2.95
MC1-05-PK Parts Kit for “How a Speaker Works $2.95
MC1-06-PK Parts Kit for “How a Diode Works $1.95
MC1-07-PK Parts Kit for “How an SCR Works $3.95
MC1-08-PK Parts Kit for “How an NPN Transistor Works $2.95
MC1-09-PK Parts Kit for “How a PNP Transistor Works $2.95
MC1-10-PK Parts Kit for “How a Transistor Oscillator Works $3.95
MC1-11-PK Parts Kit for “How a 555 Timer IC Works $2.95
MC1-12-PK Parts Kit for “Burglar Alarm circuit $3.95
MC1-13-PK Parts Kit for “Solar-Activated Night Light circuit $3.95
MC1-14-PK Parts Kit for “DC to DC Power Supply circuit $2.95
MC1-15-PK Parts Kit for “Electronic Metronome circuit $4.95
MC1-16-PK Parts Kit for “Electronic Motorcycle circuit $3.95
MC1-17-PK Parts Kit for “Railroad Lights circuit $2.95
MC1-18-PK Parts Kit for “Variable Speed Lights circuit $3.95
MC1-19-PK Parts Kit for “Continuity Tester circuit $4.95
MC1-20-PK Parts Kit for “Audio Generator circuit $5.95
MC1-21-PK Parts Kit for “Electronic Police Siren circuit $4.95
MC1-22-PK Parts Kit for “Solar-Activated Wake-Up Alarm circuit $3.95
MC1-23-PK Parts Kit for “Variable Timer circuit $3.95
MC1-24-PK Parts Kit for “Moisture Detector circuit $2.95
MC1-25-PK Parts Kit for “Code Oscillator circuit $4.95
MC1-26-PK Parts Kit for “Audible Water Detector circuit $4.95
MC1-27-PK Parts Kit for “English Police Siren circuit $4.95
MC1-28-PK Parts Kit for “Electronic Canary circuit $7.95
MC1-29-PK Parts Kit for “fantasy Space Machine Gun circuit $5.95
MC1-30-PK Parts Kit for “Ultrasonic Pest Repeller circuit $5.95

Set-MC1-PK Complete Set of All Series 1 Parts Kits (31 total) $120.00

            www.MrCircuitTechnology.com      MrCircuit23@gmail.com 
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