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Lesson 3 Lecture 1 - Voltage, Current, & Resistance 
Instructor:  Mr. Whalen 

 

Goals for this lecture 

Our goal is to understand how electricity flows from a power source through wires, lighting up 
LEDs, spinning motors, and powering our communication devices. 
 
Voltage, Current, and Resistance  
Basic Electronics  
Lesson 3 Lecture 1  
October 2, 2018  
  
Our goal is to understand how electricity flows from a power source through wires, lighting up 
LEDs, spinning motors, and powering our communication devices.  
  
What is Electricity?  
Electricity is the movement of electrons.  

• Electrons are small particles which are part of an Atom. An Atom is a structure that is 
used to make up everything.  

• Electrons create charge, which we can harness to do work.  
  
What is Charge?  
When an atomic particle has a specific charge positive or negative  
Charge is measured in Coulombs - unit of electric charge equal to the quantity of electricity 
transferred by a current of one ampere in one second  
An atom is built with a combination of three distinct particles: electrons, protons, and neutrons.   
Each atom has a center nucleus, where the protons and neutrons are densely packed together. 
Surrounding the nucleus are a group of orbiting electrons.  
  
  
The atom’s electrons aren’t all forever bound to the atom.   
The electrons on the outer orbit of the atom are called valence electrons.   
With enough outside force, a valence electron can escape orbit of the atom and become free.   
Free electrons allow us to move charge, which is what electricity is all about.   
In this picture – when what is called a Voltage or potential difference (which is a difference in 
charge between two points in a circuit) is applied – the free electrons move until they reach a 
steady state – which is what happens when a battery is spent – all the potential charge 
difference is used up.  
  
Conductivity  
Some elemental types of atoms are better than others at releasing their electrons.   
Elements with high conductivity, which have very mobile electrons, are called conductors.   
These are the types of materials we want to use to make wires and other components which aid 
in electron flow. Metals like copper, silver, and gold are usually our top choices for good 
conductors.  
Elements with low conductivity are called insulators. Insulators serve a very important purpose: 
they prevent the flow of electrons. Popular insulators include glass, rubber, plastic, and air.  
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What do you notice about the copper atom presented? How many outer shell electrons does it 
have?  
  
  
  
Current   
Current is the form of electricity which makes all of our electronic gizmos possible. This form of 
electricity exists when charges are able to constantly flow.   
One of the other terms we discuss in evaluating electricity is voltage. A voltage is the difference 
in potential between two points in an electric field. Voltage gives us an idea of just how much 
pushing force an electric field has.  
Batteries are common energy sources which convert chemical energy to electrical energy. On 
one terminal there are an excess of negative charges, while all of the positive charges are on 
the other.   
This is an electric potential difference just waiting to act!  
  
Circuits  
In order to flow, current electricity requires a circuit: a closed, never-ending loop of conductive 
material.   
The only rule when it comes to making circuits is they can’t have any insulating gaps in them.  
Copper is a great conductor, perfect for making charges flow. If a circuit of copper wire is 
broken, the charges can’t flow through the air, which will also prevent any of the charges toward 
the middle from going anywhere.  
  
If we connected our wire full of conductive copper atoms to the battery, that electric field will 
influence the negatively-charged free electrons in the copper atoms. Simultaneously pushed by 
the negative terminal and pulled by the positive terminal, the electrons in the copper will move 
from atom to atom creating the flow of charge we know as electricity.  
  
After a second of the current flow, the electrons have actually moved very little–fractions of a 
centimeter. However, the energy produced by the current flow is huge, especially since there’s 
nothing in this circuit to slow down the flow or consume the energy. Connecting a pure 
conductor directly across an energy source is a bad idea. Energy moves very quickly through 
the system and is transformed into heat in the wire, which may quickly turn into melting wire or 
fire.  
Illuminating a Light Bulb  
Generally an electric circuit will transfer electric energy into some other form–light, heat, motion, 
etc. If we connect a light bulb to the battery with wires in between, we have a simple, functional 
circuit.  
  
  
When the switch closes and the electrons are subjected to the electric field, all electrons in the 
circuit start flowing at seemingly the same time. Those charges nearest the light bulb will take 
one step through the circuit and start transforming energy from electrical to light (or heat).  
  
Ohm’s Law   
– the Main thing you need to know to understand electricity  
Georg Ohm was a Bavarian scientist who studied electricity. Ohm starts by describing a unit of 
resistance that is defined by current and voltage. So, let’s start with voltage and go from there.  

https://learn.sparkfun.com/tutorials/what-is-a-circuit
http://en.wikipedia.org/wiki/Georg_Ohm
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Voltage is the difference in charge between two points.  
Current is the rate at which charge is flowing.  
Resistance is a material’s tendency to resist the flow of charge (current).  
We define voltage as the amount of potential energy between two points on a circuit. One point 
has more charge than another. This difference in charge between the two points is called 
voltage. It is measured in volts, which, technically, is the potential energy difference between 
two points that will impart one joule of energy per coulomb of charge that passes through it 
(don’t panic if this makes no sense, all will be explained). The unit “volt” is named after the 
Italian physicist Alessandro Volta who invented what is considered the first chemical battery. 
Voltage is represented in equations and schematics by the letter “V”.  
  
Combining the elements of voltage, current, and resistance, Ohm developed the formula:  
  
Where  

• V = Voltage in volts  
• I = Current in amps  
• R = Resistance in ohms  

This is called Ohm’s law. Let’s say, for example, that we have a circuit with the potential of 1 
volt, a current of 1 amp, and resistance of 1 ohm. Using Ohm’s Law we can say:  
  
  
  
The Simplest Circuit  
If we connect the positive side of a voltage source, through something that does some work 
such as a Light Emitting Diode (LED), and back to the negative side of the voltage source; 
electricity, or current, will flow. And we can put things in the path that do useful things when 
current flows through them, like LEDs that light up.  
  
This circular path, which is always required to get electricity to flow and do something 
useful, is called a circuit. A circuit is a path that starts and stops at the same place, which is 
exactly what we’re doing.  
  
Open discussion of how varying factors can affect this circuit.  
 

http://en.wikipedia.org/wiki/Allesandro_volta

