
UNIT 5. ELECTRICITY 

1. Introduction: Composition of matter 

All the matter in the Universe is composed by the same basic building blocks called atoms. 

An atom is the smallest portion of matter that we can find in Nature. 

All atoms are made of three different types of particles: 

1. Protons 

2. Neutrons 

3. Electrons 

Protons and neutrons together make a ball called atom nucleus and they are much more 

massive than the electrons, that are moving around the nucleus. 

Most of the time, the matter has the same number of protons and electrons. 

2. Definition of electricity 

Electricity is a phenomenon of Nature that only affects protons and electrons. It makes 

two protons or two electrons experience a repulsive force and also makes one proton and 

one electron experience an attractive force, as shown in the figure: 

 

Because of that, we say that protons and electrons have electric charge. To distinguish 

them we also say that protons have positive charge and electrons have negative charge. 

Since neutrons are not affected by electricity, they don´t have any electric charge. 

3. Electric current 

As we have said, most of the time, atoms have the same number of protons and electrons, 

but sometimes the electrons get free and can move away and separate from their nuclei 

where the protons and neutrons are. In these situations we say that the part of the 

matter that keeps the protons is positively charged and the part of the space or matter 

where the electrons are is negatively charged. 



When the electrons are separated from their nuclei, they can move anywhere, but as they 

are moved by the electricity force, they try to go in the direction where they get closer 

to a positive charge. This movement of the electrons through any material is called 

electric current. 

Definition: electric current is the movement of electrons in the direction of a positive 

charge. 

4. Electrical circuit 

An electrical circuit is a set of connected elements through which the electric current 

runs. Any electrical circuit is composed of four types of elements: 

• Generators: they are elements that have two separated parts. In one of them 

there are only electrons or negative charges and in the other there are only 

protons or positive charges. Examples of generators are batteries, or power 

generators. 

• Wire conductors: they are elements that let the electrons move through them with 

a very little resistance. They are the links between the other elements 

• Receptors: they are the elements in which the electricity is converted in other 

type of energy, like light (as the lamps do), heat (resistors) or motion (motors). 

• Control elements: they are elements that can change the circuit in some way and 

allow us to modify it. Examples of control elements are switches, changeover 

switches or push buttons. 

Working principle of an electrical circuit: since the electrons in the generator are free and 

they “want” to find positive charges, they “feel” the presence of the protons in the 

other extreme of the circuit. So they start to go through the wire conductor and pass 

through the receptors in where they release part of their energy. This energy is 

transformed into light, heat, motion or other type of energy. Finally the electrons reach 

the positive pole of the generator where the protons are “waiting for them”. The 

control elements act as “traffic lights” deciding when and where the electrons can go. 

5. Diagrams and symbols 

As we saw in the unit 2, diagrams are special drawings in where things are not represented 

as they actually are (shape, dimension and proportions in the drawing are not the real 

ones). In diagrams the most important thing is to show how the different elements are 

connected. The simpler, the better a diagram is. 

In electric diagrams the elements of the circuit are represented using symbols. We must 

know them, so they are represented in the following table: 



 

SYMBOL TYPE ELEMENT 

 

Generator 
Battery 

 

 

Wire conductor Wire 

 

Receptor Bulb 

 

Receptor Motor 

 

Receptor Resistor 

 

Control Switch 

 

Control Changeover switch 

 

Control Push button 



6.  Electric Quantities 

In an electrical circuit there are three important concepts that we need to understand. 

These concepts are called electrical quantities. To measure them we use special devices 

for each one, but there is one, called multimeter, that can be used to measure the three 

quantities changing the position of a switch for each one. 

The three electrical quantities are: 

• Voltage: it is the amount of electric energy that each charge has available to run 

though the circuit. It is represented with a capital V and it is measured using volts, 

the voltage units (V). 

• Current: it is the total number of charges that pass through a certain point in the 

circuit per second. It is represented with a capital I and it is measured using 

amperes (amps) (A). 

• Resistance: it is the opposition of the elements to the flow of electrons. It is 

represented with a capital R and it is measured using ohms (Ω). The higher the 

resistance is the less electrons will be able to run through the circuit and the more 

energy they will lose doing it. 

• 7. Ohm's law 
In any single element of a circuit or in any part of it, the Ohm's Law is always true:“The 

difference of voltage between the entrance and the exit of the element equals the 

current that passes through it multiplied by the resistance of that element”. 

This law is used to solve any electricity problem in which we must calculate one electric 

quantity knowing the other two. In those cases we will have to choose the proper formula 

among the following three that mathematically represent the Ohm's Law: 

• When we want to calculate the voltage: 

 

• When we want to calculate the current: 

 

• When we want to calculate the resistance: 

 


