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P2-5  STATIC ELECTRICITY 

Can I?
· explain why static electricity is dangerous in some situations and how precautions can be taken to ensure that the electrostatic charge is discharged safely

· explain how static electricity can be useful.

Do I know…
· When certain insulating materials are rubbed against each other they become electrically charged. Negatively charged electrons are rubbed off one material onto the other.

· The material that gains electrons becomes negatively charged. The material that loses electrons is left with an equal positive charge.

· When two electrically charged bodies are brought together they exert a force on each other.

· Two bodies that carry the same type of charge repel. Two bodies that carry different types of charge attract.

· Electrical charges can move easily through some substances, e.g. metals.

· The rate of flow of electrical charge is called the current.

· A charged body can be discharged by connecting it to earth with a conductor. Charge then flows through the conductor.

· The greater the charge on an isolated body the greater the potential difference (voltage) between the body and earth. If the potential difference becomes high enough a spark may jump across the gap between the body and any earthed conductor which is brought near it.

· Electrostatic charges can be useful, for example in photocopiers and smoke precipitators.
· The basics of how photocopiers and smoke precipitators work.
Remember!
You could be asked about situations involving static electricity such as grain flowing through a chute, fuel flowing through a pipe and paper passing through rollers. 

You must understand the role of electrons in determining the conductivity of a metal.

Text book references:

AQA ADDITIONAL  SCIENCE 

Electrical Charges  [224-5]; A225[1,2]; A232[S1,E1]

Charge on the move [226-7]; A227[1,2]; A232[S2]

Uses and dangers of static electricity [228-9]; A229[1,2]; A232[S3,S4,E2]; A233[E3,E4,HSW]

Static issues [230-1]; A230[1,2]; A231[3]


P2-6  CURRENT ELECTRCITY
Can I?
· interpret and draw circuit diagrams using standard symbols. 
The following standard symbols should be known: 
switch, cell, battery, diode, resistor, variable resistor, lamp, fuse, voltmeter, ammeter, thermistor & LDR.

· apply the principles of basic electrical circuits to practical situations.

Do I know…
· How current-potential difference graphs are used to show how the current through a component varies with the potential difference across it. 
· The I-V graphs for a resistor, lamp and diode.

· The current through a resistor (at a constant temperature) is directly proportional to the potential difference across the resistor.

· Potential difference, current and resistance are related by the equation: 
potential difference = current × resistance

· The resistance of a component can be found by measuring the current through, and potential difference across, the component.

· The resistance of a filament lamp increases as the temperature of the filament increases.

· The current through a diode flows in one direction only. The diode has a very high resistance in the reverse direction.

· The resistance of a light-dependant resistor (LDR) decreases as light intensity increases.

· The resistance of a thermistor decreases as the temperature increases.
· The current through a component depends on its resistance. For a given potential difference across the component, the greater the resistance the smaller the current.

· The potential difference provided by cells connected in series is the sum of the potential difference of each cell (depending on the direction in which they are connected).

· For components connected in series:

· the total resistance is the sum of the resistance of each component

· there is the same current through each component

· the total potential difference of the supply is shared between the components.

· For components connected in parallel:

· the potential difference across each component is the same

· the total current through the whole circuit is the sum of the currents through the separate components.

Text book references:

AQA ADDITIONAL  SCIENCE 

Electric circuits [234-5]; A235[1,2]; A246[S1,E1]

Resistance [236-7]; A237[1,2]; A246[S2]; A247[HSW]

More current-potential difference graphs [238-9]; A239[1,2];A246[E2]

Series circuits [240-1]; A241[1,2]; A246[S3]; A247[E3]

Parallel circuits [242-3]; A243[1,2]; A246[S4,S5]; A247[E4]

Circuits in control [244-5]; A245[1,2]

P2-7 MAINS ELECTRICITY

Can I?
· recognise errors in the wiring of a three-pin plug

· recognise dangerous practice in the use of mains electricity

· compare potential differences of d.c. supplies and the peak potential differences of a.c. supplies from diagrams of oscilloscope traces

· determine the period (and so the frequency) of a supply from diagrams of oscilloscope traces.

Do I know…
· Cells and batteries supply current which always passes in the same direction. This is called direct current (d.c.).

· An alternating current (a.c.) is one which is constantly changing direction. Mains electricity is an a.c. supply. In the UK it has a frequency of 50 cycles per second (50 hertz).

· UK mains supply is about 230 volts.

· Most electrical appliances are connected to the mains using cable and a three-pin plug.

· The structure of electrical cable.

· The structure of a three-pin plug.

· Correct wiring of a three-pin plug.

· If an electrical fault causes too great a current the circuit should be switched off by a fuse or a circuit breaker.

· When the current in a fuse wire exceeds the rating of the fuse it will melt, breaking the circuit.

· Appliances with metal cases are usually earthed.

· The earth wire and fuse together protect the appliance and the user.

· The live terminal of the mains supply alternates between positive and negative potential with respect to the neutral terminal.

· The neutral terminal stays at a potential close to zero with respect to earth.

Remember!
You should be familiar with both two-core and three-core cable – one has an earth wire, and is for appliances with metal cases. One only has the live and neutral wires, and is for appliances with plastic cases. 


P2-8  ELECTRICAL ENERGY & POWER
Can I?
· calculate the current through an appliance from its power and the potential difference of the mains supply and so determine the size of fuse needed.

Do I know…
· Electric current is the rate of flow of charge.

· 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

· 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

Text book references:

AQA ADDITIONAL  SCIENCE 

Electrical energy and charge [256-7]; A257[1,2]; A260[S5,S6,E1]

Alternating current [248-9]; A249[1,2]; A260[S1,E4]; A261[E7]

Cables and plugs [250-1]; A251[1,2]; A260[S2,E2]

Fuses [252-3]; A253[1,2]; A260[S3,E3]

Electrical power and potential difference [254-5]; A255[1,2]; A260[S4.E5]; A261[HSW]

Safety matters [258-9]; A258[1,2]; A261[E6]

P2-9  NUCLEAR DECAY

Can I?
· explain how the Rutherford and Marsden scattering experiment led to the plum pudding model of the atom being replaced by the nuclear model.

Do I know…
· The relative masses and relative electric charges of protons, neutrons and electrons.

· In an atom the number of electrons is equal to the number of protons in the nucleus. The atom has no net electrical charge.

· Atoms may lose or gain electrons to form charged particles called ions.

· All atoms of a particular element have the same number of protons.

· Atoms of different elements have different numbers of protons.

· Atoms of the same element which have different numbers of neutrons are called isotopes.

· The total number of protons and neutrons in an atom is called its mass number.

· The effect of alpha and beta decay on radioactive nuclei (in changing their mass number and atomic number).

· The origins of background radiation.

Remember!
Background radiation includes both natural sources, such as rocks and cosmic rays from space, and man-made sources such as the fallout from nuclear tests and accidents.
Text book references:

AQA ADDITIONAL  SCIENCE 

Nuclear reactions [262-3]; A263[1,2]; A272[S1,E1]; A273[E4,E5,HSW]

The discovery of the nucleus [264-5]; A265[1,2]; A275[3]

