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Definition 

• Battery – a portable electrical source consisting of a number of electrical cells in series 

• Current – the flow of electric charge (measured in amps, A) 

• Electric Cell – a device that produces electrical energy by chemical reactions 

• Resistance – property of a conductor that restricts current flow (measured in ohms, Ω) 

• Resistor – a device that exhibits resistance to the flow of current 

• Voltage – the electrical current pressure that causes currents to flow (measured in volts, V) 

Electrical Circuits 

An electrical circuit is a complete conducting pathway for the electric current to flow from one 

terminal of an electric cell or battery (energy source) back to the other terminal. A simple electrical 

circuit consists of: a DC energy source, circuit controls (e.g. switches, branching), connecting wires, 

resistor(s) and measuring devices (e.g. ammeters – measuring current flow, voltmeter – measuring 

voltage or potential difference). Household circuits also have fuses or circuit breakers to prevent 

overloads or overheating in the circuit. Electricity concerns electrons. Static electricity is the result of 

positive and negative charges. Dynamic electricity is where electrons flow in a circuit. 

• Open circuit – the switch is OFF and no current flows. 

• Closed circuit – the switch is ON and current flows. 

Common Electrical Circuit Symbols and Diagrams 

 

Current 

An electrical current is the flow of electrons with a positive charge. Electrical currents are measured 

using ammeters that are placed in the circuit. Ammeters count the number of electrons passing each 

second. An analogy for an electric circuit is the ‘water pipe’ where the bigger the flow, the bigger the 

current. Electrical current is measured in units called ‘amperes’ or ‘amps’ (unit symbol = A). Always 

read an ammeter from directly in front. The error obtained by not reading from directly in front is 

called a parallax error. 

Voltage 

Electrical charges flow around a circuit in response to an electrical force. More voltage causes more 

current to flow. Voltage is also known as potential difference as it measures the difference in 

potential energy available to the electrons. Voltmeters are used to measure the voltage drop across 

any two points in a circuit. Voltage is measured in units called ‘volts’ (unit symbol = V) 



© www.roydonng.com  

 

2 

 

Resistance 

Resistance is a measure of the electrical conductivity of the conductor. A wire that is a good 

conductor has a low resistance. A wire that is a poor conductor has a higher resistance. The 

resistance of any wire also depends upon its length and diameter as well as its temperature. Devices 

that are manufactured to provide resistance to current flow are called resistors. The tungsten 

filament in a light bulb is a resistor. As current flows through it, considerable energy is transformed 

into heat and light energy. Resistance is measured in units called ‘ohms’. (Unit symbol = Ω) Resistors 

can be connected either in series or in parallel. 

Ohm’s Law: Voltage (V) = Current (I) x Resistance (R)  

 

Series Circuits 

In a series circuit all the resistors are placed one 

after each other so that the electrical current 

passes in turn through each resistor as it flows 

around the circuit. 

• At all points the series circuit the 

current is the same. 

• The voltage drop across the two battery 

terminals is equal to the sum of the 

voltage drop across each resistor. 

• The greater the number of resistors in 

series the greater is the total resistance. 

Parallel Circuits 

Resistors are arranged so that: 

• The battery supplies current to each resistor at the same time. 

• The voltage drop across each resistor is the same as the voltage drop across the battery 

terminals. 

• The total current which divides into each parallel resistor is equal to the sum of the currents 

in each resistor. 


