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Mr Circuit Basic Electronics Lab 1  “Concepts & Components”

BOX for Lab 1         

THIS BOX CONTAINS: 
A printed lab manual of all lessons and experiments, 

and all experiment parts shown here.

(Part# 1101-LAB)

#1 #7#3#2 #4 #5 #6 #8

#9 #10 #11 #12

#14#13 #15 #16

Online Student Resources Link  

https://bit.ly/3wioVYk

https://bit.ly/3wioVYk
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Mr Circuit Basic Electronics Lab 1 #1101P

Introduction to Lab 1

This Mr Circuit lab was designed to meet the needs of students who really want to be part 
of the world of science, math, or technology. The teacher does not need a background in 
electronics to teach with this lab. The teacher will learn right along with the students.

.

It will stimulate the mind by using easy to understand experiments.  It is very important to 
use "Hands-to-Mind" concepts like this lab uses to add to the knowledge and experience of the student.

Many Science projects have been spawned from the ideas in this lab. This lab was prepared for students
from 10 years old and up.

Objectives of this Lab 1

The objectives of this lab are the following:
-  learn to recognize basic components used in electronics
-  learn the name and schematic symbols of electronic components in use today
-  learn to follow electronic schematic diagrams
-  learn the name and use of the basic electronic components
-  learn to construct electronic devices on a solderless circuit board following the
   pictorial and schematic diagram 

How to use this Lab 1

This lab was designed in a progressive order of complexity.  Therefore, we recommend that the beginner 
follow the order of the 4 Lessons and 30 experiments. 

***THIS LAB 1 CAN BE INSERTED INTO ANY SCIENCE, TECHNOLOGY, OR MATH CLASS.

Important note from the author:

Many schools have installed expensive labs that have furniture, expensive test equipment, and plug-in 
modules to try to teach the concepts we cover in this lab.  We call those expensive labs, "Photo-Op" labs 
because they look good in a picture but, in the end, they do not excite the student who needs and wants 
real, hands-on, transferable knowledge. This lab works with real electronic parts and the student can do 
the same experiments at home and not just at school with expensive trainers. Our lab experiment 
parts are inexpensive enough so the student can afford to buy their own set. Do not make the mistake of 
buying those expensive "Photo-Op" labs.
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Cathode

Anode

Cathode

Anode

E B C E B C

Neg.

Pos.

Neg.

Pos.

Neg.

Pos.

C A GNo polarity on
disc capacitors

No polarity Pos. Neg.

Pin 1

Pin 4

Mr Circuit 30-in-One Lab
(Resistors have no polarity)
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NPN PNP

JUMPER

BATTERY SNAP

JUMPER
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BATTERY SNAP

POTENTIOMETER

LED

LED

SCR

A

N/O PUSHBUTTON

SWITCH
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DIODE

555

TIMER
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MATTER
Everything you see around you is made of matter; the desk, the pen, 
the paper, water and even yourself. Matter is something that has 
mass and takes up space. It can be found in three states: solid, 
liquid or gas.

ELEMENTS
At this point you might ask, what is matter made of? ELEMENTS. 
Matter is made of elements which are substances found naturally 
in the universe such as carbon oxygen silver gold etc. There are 
around 104 naturally occurring elements in the universe. 

ATOMS
Now, the next question is, what are 
elements made of?  Well, each 
element is made up of atoms. Atoms 
have a central core called a nucleus 
filled with positively charged particles 
known as protons and neutrons that 
have no charge, positive or negative.

Surrounding the nucleus, in several different orbits, 
are negatively charged particles called electrons.  All 
atoms are so constructed regardless of whether they 
constitute an element of hydrogen or gold.

The only difference between one atom and another, is 
the number of protons, neutrons, and electrons that 
each atom has. For example, hydrogen has one 
proton and one electron and no neutrons while gold 
has 79 protons, 79 electrons and 118 neutrons.

ELECTRONS AND ELECTRON CURRENT
Now you can say, OK I understand everything is made up of atoms 
and that atoms have protons inside the nucleus with electrons in orbits 
running around it. But, …, what does this have to do with electronics?

The answer to that question is, by 
definition, electronics is the part of 
physics that studies the movement of 
electrons called electron current.  
Electron current is the movement of 
millions and millions of electrons through 
a conductor, or wire.

When we connect an incandescent light 
bulb to a battery such as shown here, 
the light bulb turns on because the 
electrons that circulate through the 
filament of the bulb cause the metal 
filament  to heat up and emit light..  

This Pencil exercise is to draw a diagram of an atom and label its 
parts.  Copy Figure #1 in the space below.

Now that you know that electronics is the part of physics that studies 
the movement of electrons and that electric current is the movement of 
millions and millions of electrons from the negative to the positive, let’s 
go to the lesson #2 and learn about electronic components.

Mr Circuit Basic Electronics Lab 1 Page 4

Note: To view the video lesson, got to https://www.screencast.com/t/rj8LySH48bq  Use the QR Code to view on your cell phone.https://www.screencast.com/t/rj8LySH48bqCopyright © Mr Circuit Technology 2024
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Note: To view the video lesson, go to https://www.screencast.com/t/oiiauHsEbFi and view the Lesson #02 video 
presentation.
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#13

#14

#15 Solderless Circuit Board

#16   10 Jumper Wires

Note: To view the video lesson, go to https://www.screencast.com/t/oiiauHsEbFi and view the Lesson #02 video 
presentation.
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Mr Circuit 30-in-One Lab

PURPOSE:

To observe how an NPN Bipolar Transistor works in a circuit as
a current amplifier. This circuit will also serve as a Transistor
Checker for NPN transistors.

PROCEDURE

Using the parts from your Mr Circuit Lab, build the circuit on your 
Solderless Circuit Board as shown in the pictorial diagram. Compare 
the pictorial to the Schematic Diagram. Does the pictorial follow the 
Schematic Diagram?

RESULTS

When you connect a 9-volt battery to the assembled circuit, the 
LEDs in the circuit should NOT light up.  But, when you press the
pushbutton switch, allowing current to flow in the Base circuit, 
current will also flow in the Collector circuit. So, what you will see
is both LEDs will light up.  

But you will notice that LED 1 in the Base circuit is a little less bright 
than LED 2 in the Collector circuit. What this demonstrates is that a 
smaller current in the Base circuit is causing a larger current to flow 
in the Collector circuit.  We refer to this as AMPLIFICATION.

In an Audio Amplifier, a small current flowing from the microphone
into the Base of a transistor will control the larger current that will 
come out of the Collector circuit which is what drives the speaker 
so everyone can hear.

Mr Circuit Basic Electronics Lab 1 Page 19

Note: To view the video lesson, got to https://www.screencast.com/t/MrYj7nHqYxu Use the QR Code to view on your cell phone.
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Mr Circuit 30-in-One Lab

PURPOSE:

To observe how an PNP Bipolar Transistor works in a circuit as
a current amplifier. This circuit will also serve as a Transistor
Checker for PNP transistors.

PROCEDURE:

Using the parts from your Mr Circuit Lab, build the circuit on your 
Solderless Circuit Board as shown in the pictorial diagram. Compare 
the pictorial to the Schematic Diagram. Does the pictorial follow the 
Schematic Diagram?

RESULTS:

When you connect a 9-volt battery to the assembled circuit, the 
LEDs in the circuit should NOT light up.  But, when you press the
pushbutton switch, allowing current to flow in the Base circuit, 
current will also flow in the Collector circuit. So, what you will see
is both LEDs will light up.  

But you will notice that LED 1 in the Base circuit is a little less 
bright than LED 2 in the Collector circuit. What this demonstrates 
is that a smaller current in the Base circuit is causing a larger 
current to flow in the Collector circuit.  We refer to this as 
AMPLIFICATION.

In an Audio Amplifier, a small current flowing from the microphone
into the Base of a transistor will control the larger current that will 
come out of the Collector circuit which is what drives the speaker 
so everyone can hear.

Note: This experiment is similar to the experiment with the 
NPN transistor. The only difference is the direction of the 
current flow.  In this experiment, the current enters the 
Collector and comes out of the Base and Emitter leads.

4 Jumper Wire connections

1a to 18f
8h to 15h
7j - 16j

Long lead C B E

Page 20

LED 1

LED 2

Mr Circuit Basic Electronics Lab 1

Note: To view the video lesson, got to 
https://www.screencast.com/t/EuNtmYiWZbn4 
Use the QR Code to view on your cell phone.
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Mr Circuit 30-in-One Lab

PURPOSE:

To learn about audio oscillators and then build and observe a 
two-transistor oscillator in action using NPN and PNP Bipolar 
transistors.

PROCEDURE:
Using the parts from your Mr Circuit Lab, build the circuit on your 
Solderless Circuit Board as shown in the pictorial diagram. Compare 
the pictorial to the Schematic Diagram. Does the pictorial follow the 
Schematic Diagram?

RESULTS:

An audio oscillator is a device that generates a frequency in the 
audio range.  An electronic oscillator does this by using electronic 
components like transistors, etc. 

The frequency of an oscillator is how many times per second that a 
complete cycle of change occurs. A speaker is used to turn these 
oscillations into sound waves in the audio range.  Audio oscillations 
are those that the ear can hear.  The human ear can usually hear 
oscillations from as few as 10 cycles per second up to 16 thousand 
cycles per second.

This oscillator has two transistors that are connected together with 
resistors and capacitors that make the transistors turn on and off at 
a frequency that you can hear out of the speaker.  

The frequency of this oscillator is controlled by the values of resistor 
R1 and capacitor C1. By Increasing the value of either one or both, 
you will lower the frequency of the oscillator and vice versa.

nR2: 10 ohms (Brown, Black, Black, Gold)

0.1uF 
 (104)

E = Emitter

B= Base

C = CollectorE
B

C

E = Emitter B = Base C = Collector

E B C

Red

TWO-TRANSISTOR OSCILLATOR
PICTORIAL DIAGRAM

Mr Circuit Basic Electronics Lab 1 Page 21

Note: To view the video lesson, got to  https://www.screencast.com/t/2lUf1ij7bFn Use the QR Code to view on your cell phone.
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BLINKING LIGHT - 555 TIMER IC

The 555 timer was invented by engineers who needed circuits that 
would generate many different pulse rates and duty cycles. 

A 555 timer is called an Integrated Circuit because it has many 
different circuits inside of it.  

To use a 555, an engineer has to see the Spec Sheet to see what 
electronic components are needed to be connected to the 555 
timer IC leads to make it output a variety of timing pulses.

A 555 timer has 8 pins.  They are numbered 1 through 8.  There is 
a mark or indentation on the top of the 555 which helps you find 
Pin #1.  If you hold the 555 timer looking from the top with the 
mark to your left, Pin #1 is the pin on the lower left.  You count 
pins in a counter-clockwise direction.
Our LED blinking circuit has five components connected to the pins 
of the 555.  There are 3 resistors, a capacitor, and an LED. The 
values of these components determine the pulse rate of the LED.  
Our circuit is designed to give us a pulse rate out of Pin 3 of about 
1 per second with the 10uF capacitor as shown.

If we increase the value of the capacitor to 100uF from 10uF, the 
pulse rate will slow down considerably. If you want to know the 
exact calculations, you have to refer to the Spec Sheet for the 555 
timer.

PURPOSE:

PROCEDURE

This experiment will demonstrate “How a 555 Timer IC Works”.

Using the parts from your Mr Circuit Lab, build the circuit on your 
Solderless Circuit Board as shown in the pictorial diagram. 
Compare the pictorial to the Schematic Diagram. Does the 
pictorial follow the Schematic Diagram?

RESULTS:

Long Lead of 
capacitor

+

-

555
Timer

IC

Pin #1
Notch

555

Mr Circuit Basic Electronics Lab 1
Page 22

Note: To view the video lesson, got to  https://www.screencast.com/t/Jja4A72hJH Use the QR Code to view on your cell phone.
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R1: 1k (Brown, Black, Red, Gold)

R1: 1k (Brown, Black, Red, Gold)
R2: 120k (Brown, Red, Yellow, Gold)
R3: 220 ohms (Red, Red, Brown, Gold)
R4: 10 ohms (Brown, Black, Black, Gold
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Certificate of Training
To Certify That

**** _________________ ****
Name of Student

Has Completed The Training For The

Mr Circuit Basic Electronics Level I Lab
And Is Awarded This Certificate By

______________________________
Month        Day         Year

__________________________   at    ___________________________________________________________
    Name of Teacher or Proctor                                                    Name of School
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The recipient of this Certificate of Training has this Skill Set
• Describe electron flow in a simple circuit.
• Draw a simple circuit schematic and identify the elements required for current to flow.
• Know the 11 most common electronics components in use in electronics and their functions.
• Draw and identify basic electronics symbols.
• Read the Resistor Color Code and determine the values of resistors.
• Construct circuits on a solderless circuit board.
• Correctly read the values of ceramic disc and electrolytic capacitors.
• Build a basic circuit using a potentiometer. 
• Understand and use a photocell in an electronic circuit.
• Construct a circuit using a schematic diagram.
• Understand how and when to use a capacitor in an electronic circuit.
• Use a transducer like a speaker to make sounds from electron flow in a circuit.
• Know why you hear a clicking sound in a speaker when you connect and disconnect a circuit.
• Understand how the Gate in an SCR works and how to use it in an electronic circuit.
• Build a two-transistor oscillator with a PNP and an NPN transistor.
• Know the function of a resistor and recognize its schematic symbol.
• Know the function of a capacitor and recognize its schematic symbol.
• Know the function of a power diode and recognize its schematic symbol.
• Know the function of bipolar transistors and recognize its schematic symbols.
• Know the function of a switch and recognize its schematic symbol.
• Understand the uses of a 555 Timer Integrated Circuit and how to use it to make an oscillator.
• Build an SCR Checker on a solderless circuit board.
• Build an NPN and PNP bipolar Transistor Checker.
• Build a Diode checker on a solderless circuit board.
• Build a DC to DC Power Supply, Variable Timer, Moisture Detector, Audio Generator, Metronome and more.
• Troubleshoot electronic circuits by comparing the schematic to the physical circuit.
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