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ELECTRICAL ENERGY & POWER

12.8 Why do we need to know the power of electrical appliances?

Using skills, knowledge and understanding of how science works:

•  to calculate the current through an appliance from its power and the potential difference of the supply and from this determine the size of fuse needed.

Skills, knowledge and understanding of how science works set in the context of:

•  Electric current is the rate of flow of charge.

•  When an electrical charge flows through a resistor, electrical energy is transformed into heat energy.

•  The rate at which energy is transformed in a device is called the power.

power = energy transferred / time

•  Power, potential difference and current are related by the equation:

power = current × potential difference

•  Energy transformed, potential difference and charge are related by the equation:

energy transformed = potential difference × charge

•  The amount of electrical charge that flows is related to current and time by the equation:

charge = current × time


1. Calculate:

(a) the electric current flowing when 400C of charge passes a point in a circuit in 160s

(b) the electric charge passing a point in a circuit when a current of 5A flows for 40 seconds

(c) the time taken for an electric charge of 2400C to pass a point in a circuit when a current of 3A is flowing.

2. State the energy change that occurs when electric charge flows through a resistor.

3. Two light bulbs are rated as 40W and 11W. 

(a) Which light bulb uses more electrical energy over a two minute period?

(b) Explain how the 11W lamp can be brighter than 
the 40W one.

4. Calculate:

(a) the power of a device that converts 150J of electrical energy to other forms in 25s

(b) the electrical energy used by a device of 
power 60W in 4s

(c) the time taken for an electric device of power 300W to use 6kJ of electrical energy
5. Calculate:

(a) the power of an electric fire that draws a current of 10A from  the mains supply of 230V.

(b) the current flowing through microwave of power 690W when it is connected to a 230Vsupply.

(c) the voltage required to cause a light bulb carrying a current of 2A to have a power of 24W.

6. Suggest a suitable fuse to use with the mains (230V) devices below. In each case you must choose from the following fuses: 1A; 3A; 5A; 13A.

(a) an electric fire of power 2kW

(b) a bed-side lamp of power 40W

(c) a computer of power 300W

(d) a microwave of power 700W

(e) a hifi of power 100W

7. How much energy does a power supply of 230V give to a charge of 2 coulomb?

8. (a) How much energy is used by a 12V light bulb carrying a current of 2A for 5 seconds?

(b) How much energy is used by a 230V light bulb carrying a current of 0.3A for 8 seconds?

(c) How much energy is used by a 230V light bulb carrying a current of 0.5A for one hour?

(d) How long does it take a light bulb of voltage 230V and current 0.5A to use 1 million joules of electrical energy?
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