
Term 3 Week 6
Energy Transfer and Potential Difference



CD- Player



Electric potential

• What does it mean 
when it says “1.5 Volts” 
on the battery?

• The electric potential 
difference between the 
ends is 1.5 Volts



Electromotive Force (emf)

The energy needed to run a CD player, for 

instance, comes from batteries.

Within a battery, a chemical reaction occurs that 

transfers electrons from one terminal (leaving it positively 

charged) to another terminal (leaving it negatively charged). 

Because of the positive and negative charges on the battery 

terminals, an electric potential difference exists between them. 

The maximum potential difference is called the electromotive 

force* (emf) of the battery.

The electric potential difference is also known as the voltage, V.

The SI unit for voltage is the volt, after Alessandro Volta (1745-

1827) who invented the electric battery. 1 volt = 1 J/C.



Emf’s or Voltages of Common Batteries

•Car battery = 12 V

•AAA, AA, C, D = 1.5 V

•9-volt battery = 9 V

•Button Battery = 3 V



Electric potential

1.5 V
230 V

100,000 V

So what is a volt?



Electric potential

• The electric potential difference ∆𝑉 in volts 
between two points is the work in Joules needed to 
move 1 C of charge between those points

• ∆𝑉 is measured in volts [V] : 1 V = 1 J/C

𝑊 = 𝑞 × ∆𝑉

W = work done [in J]
q = charge [in C]
∆V = potential difference [in V]



Electric potential

The 1.5 V battery does 
1.5 J of work for every 
1 C of charge flowing 
round the circuit

𝑊 = 𝑞 × ∆𝑉

• The electric potential difference ∆𝑉 in volts 
between two points is the work in Joules needed to 
move 1 C of charge between those points



Potential energy

• Potential energy is the energy stored in a system 
(when work is done against a force)

• e.g. force of gravity …
𝐹 = 𝑚𝑔

ℎ

𝑊 = 𝐹 × ℎ

Work = Force x Distance

= 𝑚𝑔ℎ

= 𝑚𝑔ℎ

𝐹



Potential energy

• Potential energy may be released and converted 
into other forms (such as kinetic energy)

Work is done, 
increasing the 
potential energy



Potential energy

• Potential energy difference is the only thing that 
matters – not the reference (or zero) level

• For example, applying conservation of energy to a 
mechanics problem:

𝐾𝐸𝑓𝑖𝑛𝑎𝑙 + 𝑃𝐸𝑓𝑖𝑛𝑎𝑙 = 𝐾𝐸𝑖𝑛𝑖𝑡𝑖𝑎𝑙 + 𝑃𝐸𝑖𝑛𝑖𝑡𝑖𝑎𝑙

Final energy = Initial energy

𝐾𝐸𝑓𝑖𝑛𝑎𝑙 = 𝐾𝐸𝑖𝑛𝑖𝑡𝑖𝑎𝑙 + (𝑃𝐸𝑖𝑛𝑖𝑡𝑖𝑎𝑙−𝑃𝐸𝑓𝑖𝑛𝑎𝑙)

Difference in potential energy



Potential energy

• Potential energy difference doesn’t depend on the 
path – only on the two points A and B



The Process



Energy Transfer



Energy Transfer



Example



Measuring PD





Example

Calculate the voltage of a battery if it supplies 300 joules of energy to 50C 
of charge.

voltage = energy ÷ charge

= 300 J

50 C

battery voltage = 6V



Complete:

Voltage Energy Charge

12V 480J

500J 25C

6V 20C

230V 69kJ

Answers

300C

120J

20V

40C


