
Electrical and electronic Principles  
 

 

 

Electrical circuits are found in many different devices, and they are becoming a part of nearly all 
modern mechanical systems. Working in the engineering field will mean that you will at times come 
across these electronic systems, so being able to recognise them and have some idea of what they 
do and how they work is an important part of being a good engineer. 

Circuits   
To be able to understand, design and build a circuit you need to be able to understand the 
component parts that make it work. 

Task (½ to 1 page of A4) 
For the following key elements of an electrical circuit, explain what they are and how they are 
used within the circuit to make the circuit operate and work as required 

1. Voltage – (EMF and Potential Difference) 
2. Current 
3. Resistance – (Impedance) 

 

Series Circuits   
A series circuit is a circuit with components connected one after the other. This mean that all 
components carry the same current flow through them, but they have a difference voltage (potential 
difference) across them (assuming they are not the dame value of resistance. 

Parallel Circuits   
A Parallel circuit is a circuit with components connected over each other. This mean that all 
components carry the same voltage across them but they have a difference voltage flowing through 
them (assuming they are not the dame value of resistance. 



Series Circuit task 

 

 

For this series circuit, try to find and calculate the following points 

• The total resistance 
• The current flow in the circuit 
• The voltage across the second resistor (R2) 

 

Parallel Circuit task 

 

 

For this parallel circuit, try to find and calculate the following points 

• The total resistance 
• The current flow through the second resistor (R2) 
• The Total current flow in the circuit 

 

Useful Formulas 

Ohms law 

𝑽𝑽 = 𝑰𝑰 × 𝑹𝑹              𝑰𝑰 =
𝑽𝑽
𝑹𝑹

                𝑹𝑹 =  
𝑽𝑽
𝑰𝑰

 

Resistors 

𝑹𝑹 =  
𝟏𝟏

𝟏𝟏
𝑹𝑹𝟏𝟏 + 𝟏𝟏

𝑹𝑹𝑹𝑹 + 𝟏𝟏
𝑹𝑹𝑹𝑹
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