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Unit 11 Electricity 

1. Electric charge 
Electric charge is a property of all objects. It is responsible for electrical phenomena.  

Electrical phenomena are caused by the forces of attraction and repulsion. This happens because all 

matter is made up of atoms. Atoms are made up of smaller parts: protons (which have a positive 

charge), electrons (which have a negative charge), and neutrons (which have no charge).  

 

 

 

 

 

 
In general, matter is neutral and has no charge. In these cases, the number of electrons and the number 

of protons are the same.  

Occasionally, there is a movement of electrons from one material to another. When this occurs, we call 

the objects “charged”. Charges can be positive or negative. When different items have opposite charges, 

they are attracted to each other. Two objects with the same charge repel each other. 

 

2. Electric current 
Electric current describes a continuous movement of electrons.  

To produce an electric current, there must be an imbalance 

between two points. One side or object must have a lot of 

electrons while the other side or object has very little. The 

electrons will move to where there are fewer electrons, making an 

electric current.  



Electricity. Prepared by Juan Blázquez, Alissa Gildemann 
 

 Page 2 
 

Conductors and insulators 

Conductors are materials that allow electric current to pass through them. In general, metals are good 

electrical conductors. 

Insulators are materials that do not allow electric currents to pass through them. Examples of insulators 

are plastics, woods, and ceramics. 

3. Electric circuits 
An electric circuit is a number of electrons that flow 

through a conductor – think of it like water flowing 

through a tube.  

When you have a set of connected components 

through which an electric circuit circulates, you have 

an electric circuit! The components you might need 

include: 

• A generator 

• A wire conductor 

• A switch (to open or close the circuit) 

• A receptor (a light bulb, a motor, a resistor, etc.) 

Generators 

A generator provides the energy for the circuit to move the electrons. Every generator has two 

terminals, one positive and one negative. The electrons move through the circuit from the negative 

terminal to the positive terminal. 

Type of generators How they make electric current 

Batteries Use chemicals to generate electric current 

Alternators or dynamos Transform motion into electric current 

Photovoltaic solar cells Use energy from the sun  

Hydrogen cells Produce energy from oxygen and hydrogen 

Receptors 

In a circuit, receptors are the parts that transform electrical energy into another type of energy. 

• Electric resistors produce heat 

• Light bulbs produce light 

• Motors produce motion 

• Bells produce sound 

As the electrons move around the circuit, they give some of their energy to receptors, which receive the 

energy and use it.  
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Control and protection components 

Control components stop, start, or change the direction of the electric current.  

Common control components How they are used 

Switches Allow the current to pass or not, depending on its position. 

Changeover switches Have two outputs, so it can communicate with two different circuits. 

Push buttons Similar to a switch, but it has one position when you press it and then 
returns to a fixed position when not pressed. 

Protection components stop the current when it is too strong so that the important components of the 

circuit are not damaged. 

4. Representation and symbols 
We can use symbols when drawing circuits to simplify the components. Here we have the same circuit, 

drawn with pictures (on the left) and with symbols (on the right). 

When we only use symbols to draw an electric current, we call this drawing a diagram. 

 

5. Effects of electric current 
The energy transported by an electric current has different effects on the components that the current 

flows through. It is transformed into other types of energy such as heat, light, and motion.  

Heat 

When electrons flow through a circuit, they collide with atoms that make up components of the circuit. 

These collisions result in heat, a phenomenon called the Joule effect. 

A thin conductor wire results in more collisions, and a long conductor wire also results in more collisions.  

The components used to produce heat energy are called resistors (conductor wire rolled into a spiral). 

They are used in devices such as toasters, hair dryers, and other household appliances that are meant to 

make heat. 

Light 

There are two ways to produce light with energy. One way is by using heat. Incandescent and halogen 

light bulbs use heat energy to make light.  
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The other way to make light is by using some gases and passing an electric current through them. 

Fluorescent tubes and low-energy bulbs use this property to make light. 

 

Motion 

Motors transform electrical energy into motion. They use magnets and the properties of attraction and 

repulsion to move the magnet and turn the motor. 

6. Electric quantities 

6.1 Voltage, current and resistance 

The charge is the amount of electricity stored in an object. Charge is represented by the letter Q and is 

measured in coulombs (C).  

Voltage is the difference between the electrical energy at two different points in a circuit. The charge 

always moves from the part of the circuit with the highest energy to the lowest energy. Voltage is 

represented by the letter V and is measured in volts (V). It is also sometimes called the potential 

difference (p.d.). 
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Current is the number of electrons that pass through a specific point in the circuit in one second. It is 

represented by the letter I and is measured in amperes or apms (A). 

Resistance is the opposition of the components of the circuit to the flow of the electric current. It is 

represented by the letter R and is measures in ohms (Ω). 

Measuring instruments 

Voltmeter: measures the electrical voltage. You must connect the voltmeter in parallel. 

Ammeter: measures the current. You must connect the ammeter in series. 

Multimeter: measures different electric quantities (voltage, current, resistance) on different scales.  

6.2 Electrical power and electrical energy 

Electrical energy can be transformed into light, heat, or mechanical energy. The amount of energy 

consumed or produced per second is called power. 

The formula for power is 

  

Where P is power, measured in watts (W), E is electrical energy measured in joules (J) or in kWh 

(kilowatts hours). Time is represented by the letter t, and is measured in the units given (seconds, 

minutes, hours, days, etc.) 

7. Ohm’s Law 

 

7.1 Uses of Ohm’s law 

Ohm’s law can be used to calculate current, voltage, and resistance of circuits when you know two of 

the three pieces of information.  

8. Controlling electricity use 
Electricity is used everywhere in the economy and all over the world. We use it in our homes as well. 

However, there are problems with using so much electricity. For example, sometimes we use non-
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renewable resources to get our energy, and we do not replace the materials we use to make the energy 

we use. Also, when we use energy, it has a negative effect on the environment. 

To save non-renewable energy sources, we must reduce the consumption of electrical energy.  

Some ideas to reduce the environmental impact of electrical energy use: 

• Improve the energy efficiency of electrical devices 

• Reduce our consumption of energy, especially electricity 

• Use renewable energy sources 

Ways to save electrical energy 

• Turn off lights and household appliances when you are not using them 

• Use appliances labeled with energy type A, because they are more efficient and use less energy 

• Use low-energy light bulbs 

• Only use the dishwasher and washing machine when they are full, and then use the appropriate 

setting  

• Don’t overuse heating and cooling systems 

• Use a main energy supply instead of batteries when you have the choice 

 


