
Engineering L2 – Circuits and Circuit Diagrams
1 of 19 – Introduction
Welcome to this session on circuits and circuit diagrams.
By the end of this session, you will be able to:
· Understand what series and parallel circuits are
· Explain what a circuit diagram is
· Recognise a number of common symbols found in a circuit diagram
2 of 19 – Electrical principles in engineering​
Whether you are specifically interested in a career in electrical engineering or if your interests lie elsewhere, engineers of all types need to have a basic understanding of electrical principles. 
This is because electrical components are found within so many types of products and processes, and as time goes on this trend is only increasing. 
Understanding how to read and create circuit diagrams will allow you to excel in other areas of engineering. 
3 of 19 – Common electrical components
Electrical circuits are made of electrical components and a power source connected in a closed loop so that the electrical current can flow. Some components that are more common than others. Click on the icons below to explore some of the most common that you will come across. 
Switch
A switch creates an intentional and easily reversible break in a circuit, used to turn a circuit on and off. When the circuit is closed it is on, and when it is open it is off.
Lamp
A lamp is also sometimes known as a bulb. When electrical current heats the filament in a bulb it gives out light.
Resistor
A resistor restricts or limits the flow of electrical current. A fixed resistor has a resistance that does not change. A variable resistor can be manually adjusted to change its resistance. Variable resistors are used in some dimmer switches and volume controls. Other types of resistor include a thermistor, which adjusts its resistance based on its temperature, and a light-dependent resistor (LDR) which adjusts its resistance based on the light intensity it is exposed to.
Diode
A diode only allows current to flow in one direction. Current will not flow in the other direction. Diodes can be used to convert an alternating current into a direct current. LEDs are a type of diode that emit light.)
4 of 19 – Choosing electrical components
When designing a product that uses electrical parts, it is important to ensure that you are choosing the best electrical components for the task. Different components can perform different jobs within a system, such as a bulb producing light, a speaker making sound or a switch turning current flow on or off.
These jobs can be three types:
Input
Allowing the outside environment to influence the electronics in some way, such as a light dependent resistor changing the resistance within the circuit depending on the light level.
Process
Controlling how the electronics functions from within the circuit, such as a resistor limiting current flow to protect delicate components.
Output
Something transmitted to the outside environment by the circuit, such as a speaker making sound or an LED lighting up.
To choose the right component for the job, engineers need to consider what inputs, processes and outputs their product needs to work and pick the components that have those functions.
5 of 19 – Circuit diagrams
Electrical circuits can be represented as simple pictures known as circuit diagrams. This allows everyone to understand what parts are being shown in what configuration, regardless of the designer’s language or artistic ability. 
Circuit diagrams can be drawn by hand, but these days it is more usual to use a computer program to draw them. There are many free pieces of software and even websites available that can do this for you. 
A circuit diagram uses lines to represent wires and internationally recognised symbols to represent the components in the circuit.
6 of 19 – Common electrical symbols
There are hundreds of different components that can be used in electrical circuits, and each one has a different symbol to represent it within a circuit diagram. 
Here we have represented some of the most common symbols that you might come across in your work as an engineer. Depending which area of engineering you specialise in you will encounter many more, which you will learn as you come across them.
(Note: Symbols not available here)
7 of 19 – Interpreting circuit diagrams
(Note: this interaction cannot be displayed here)

8 of 19 – Series and parallel circuits 
A circuit is when electrical components are connected in a closed loop. 
There are two types of electrical circuits:
· Series circuits
· Parallel circuits
In a series circuit, all the components are connected in a single loop. 
In a parallel circuit there can be many loops connected onto one another.
9 of 19 – Series circuit equations
Voltage
In a series circuit all of the energy from the power source has to be shared between everything within the single circuit loop, so the potential difference of the power source will be equal to the sum of the potential difference across all of the components. 
Vs equals V1 plus V2
Current
In a series circuit, all of the electrons within the circuit will flow through every component in the circuit. This means that no matter where you measure the current it will be the same. 
Is equals I1 equals I2
Resistance
In a series circuit, the current through each resistor is the identical, as the current is the same at all points in the circuit.
The total voltage or supply voltage in a series circuit, is equal to the voltage across each resistor added together.
For this to be true, the total resistance in a series circuit must be equal to the sum of all the resistors in the circuit. 
The more resistors the greater the total resistance.
RTotal equals R1 plus R2
10 of 19 – Parallel circuit equations
Voltage
In a parallel circuit the potential difference (voltage) across each branch will be the same and shared 
within the components within that branch.
Vs equals V1 equals V2
Current
In a parallel circuit, any given electron will not flow through every component on its way around the circuit, as it will only complete one of the loops. The current will be split between each branch of the circuit and the current from the power source will equal the sum of the currents in each branch. 
Is equals I1 plus I2
Resistance
In a parallel circuit, the supply current is equal to the sum of all the currents through each branch of the circuit. The voltage across each branch, in this case each resistor, is equal to the supply voltage, as components connected in parallel have the same voltage across them.
This means that the inverse (1 over) of the total resistance in a series circuit is equal to the inverse of each resistor in the circuit added together. The more resistors that are connected in parallel the smaller the total resistance.
1 divided by RTotal equals 1 divided by R1 plus 1 divided by R2
11 of 19 - Question 1
What does a diode do?
Choose one 
· It only allows current to flow in one direction
· It lights up when it gets hot
· It protects delicate components from high currents
· It prevents a battery from running out
Answer:
A diode only allows current to flow in one direction.
12 of 19 - Question 2
[bookmark: _Hlk84234611]This question from the session is not available in this format.
13 of 19 - Question 3
This question from the session is not available in this format.
14 of 19 - Question 4
Indicate if the following statement is true or false.
The resistance of a series circuit will be the total of the individual resistance of each component within the circuit.  
Answer:
True
15 of 19 - End
Well done. You have completed this session on circuits and circuit diagrams.
You should now be able to:
· Understand what series and parallel circuits are
· Explain what a circuit diagram is
· Recognise a number of common symbols found in a circuit diagram
If you have any questions about anything covered in this session, speak to your tutor for more help.

