Year 11 PHYSICS revision notes

PD4 – ELECTRICITY
BASIC DEFINITIONS:

· CURRENT (I)
 - The rate at which charges (electrons) flow around a circuit, measured in Amps (A), using an ammeter connected in series.

· VOLTAGE (V) - The amount of energy (push) given to charges by a power source or battery in a circuit, measured in Volts (V). Voltage is also called POTENTIAL DIFFERENCE. It is measured using a voltmeter connected in parallel across a component.

·  RESISTANCE (R) - The amount of opposition a component in a circuit puts up to the flow of charges, measured in Ohms ((). A large resistance means a small current. Resistance is caused by electrons colliding with atoms in a material, producing heat.  The regular (lattice) structure of atoms in most metals gives them a low resistance so they are good conductors.

· POWER (P) - The amount of energy an electrical device uses each second, measured in Watts (W). NOTE: 1W = 1J/s.

· DIRECT CURRENT (DC) - A current that always goes in the same direction (e.g., a battery or small power supply).

· ALTERNATING CURRENT (AC) - A current that keeps reversing direction (in the UK, mains electricity does this 50 times per second). It is more efficient.

EQUATIONS:

· Ohm’s Law:   V = IR
· Electrical Power:   P = IV
EXPLANATIONS:

· WHAT CAUSES STATIC ELECTRICITY?

When objects rub together, friction causes negative charges (electrons) to pass from one object to another. Objects which lose electrons become positively charges, objects which gain electrons become negatively charged.

· PROBLEMS OF STATIC ELECTRICITY

Charges can build up until they flow to ground as a spark (since similar charges will try to repel each other). This can ignite flammable vapours, or give you a shock. It is a big problem for aeroplanes, fuel tankers and computer repair technicians. Earthing the object (a thick metal wire into the ground) will dissipate the charge & stop this.

· USES OF STATIC ELECTRICITY

Charged droplets of paint or pesticide will stick better tom objects so less is wasted (as opposite charges attract). Photocopiers use static charge to stick ink powder onto paper.

· RESISTANCE OF WIRES

For a wire at constant temperature, the resistance is constant, so a graph of V against I is a straight line through the origin. This means V and I are proportional (or V = IR).

· RESISTANCE OF BULBS

As I increases, a bulb will get hot. This will increase its resistance, so a graph of V against I will get steeper (since the gradient = R).

· RESISTANCE OF DIODES

At low V, R is very high so I is almost zero. The diode is an insulator. At about 0.8 volts, electrons get enough energy to escape from atoms and the diode becomes a good conductor (R decreases), so the graph becomes much flatter.
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