Physics Knowledge Organiser

P5 - Electricity in the home

Key Terms

Definitions

Direct p.d.

A supply where the potential difference is fixed at a certain
value, so the current flows in one direction only

Direct and alternating
potential difference

The flow of charge (current) in a circuit
can travel in one direction around the
circuit only. This is due to a direct supply
of potential difference, also known as dc.
Cells and batteries provide a direct
potential difference. However, it is
possible for the direction of the current
to change back and forth in a circuit. This
happens when there the supply provides
an alternating potential difference —also
known as ac. This means the p.d. is
constantly switching from positive to
negative, which you can see if you
measure the p.d. and produce an image
of is on an oscilloscope, as the diagram
shows. The rate at which the p.d.
switches from positive to negative is
called the frequency of the supply. The
bottom image, since the supply is a
battery, shows a direct potential
difference.
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Alternating
p.d.

A supply where the p.d. switches between positive a
negative, reversing the direction of the current frequently.

Frequency

The number of times the p.d. reverses direction every
second. Measured in Hertz (Hz).

Mains electricity

Mains electricity (the supply into your
house/school etc. that comes through the plugs) is
an ac supply. In the UK, we have a supply with a

p.d. of about 230V, and the frequency is 50 Hz.

The national grid

The national grid connects power stations to consumers of the power — like you.

It consists of a network of cables (i.e. power lines) and transformers. There are

two types of transformers; together they improve the efficiency of the energy

transfer from power station to homes and schools etc.:

1. Step-up transformers increase the p.d. from the power station to the
transmission cables. This reduces the current so less energy is lost as heat.

2. Step-down transformers decrease the p.d. from the cables to a much lower
value (230V, generally) for domestic use, this is safer. This increases the
current to suit electrical appliances used at home.

Three-core cables

We connect most electrical appliances to the
mains with a three-core cable. The three pins
on a plug are just the three ends, or
terminals, of the three wires in the cable.

Each wire is insulated in a different colour.
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Carries the alternating p.d.
from the supply to the
appliance

Completes the circuit. The
neutral wire is at 0 V (earth
potential).

Earth wires are at 0 V. They
are safety wires, and only
carry a current if there is a
fault and the appliance has
become live (electrified).

Earth wire connected
to the metal case

DANGER (and safety)

The earth wire carries current to the ground
(literally, earth). This makes circuits safer
because if there is a fault, it conducts the
current to the ground rather than making
the appliance ‘live’. Appliances become live
if the live wire touches the case. This is
particularly a problem with metal-cased
appliances, like cookers or toasters.
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The live wire is the most dangerous one, since it is at 230 V. it
should never touch the earth wire (unless the insulation is between
them, of course!), because this would make a complete circuit from
your mains supply to the ground (earth). A shock or fire would be
highly likely.

Even if a circuit is switched off (i.e. the switch is open), the live wire
can still be dangerous. If you touch it, you may complete a circuit
between the live wire and the earth (because you’ll be standing on
the floor), so you get a shock.







