P4 revision
Electrostatics  

· two types of charge – positive and negative

· different charges attract, same charges repel

· uses of electrostatics – paint spraying, electrostatic precipitator, defibrillators

· nuisance – dust, shocks

· dangers – refueling cars/airplanes

Circuits

· An electric current is a flow of charge

· For circuits to work there needs to be a complete loop
· The larger the voltage the greater the current

· The larger the resistance the smaller the current

· Resistance = voltage
                    current

Household electricity

· Two wires enter the home – live and neutral
· The plug contains three wires – live (brown), neutral (blue) and earth (yellow and green)

· The fuse will melt if the current gets too high
· A circuit breaker is an electromagnetic switch which will switch off a circuit if the current gets too high

· The earth wire will prevent electric shocks.  If the casing of an appliance becomes ‘live’ a large current will flow down the earth wire instead of a person.  The large current caused the fuse to blow

· Double insulated appliances have insulated casings which means it is impossible to get an electric shock

Ultrasound

· Sound is a longitudinal wave

· Wavelength is the length of one complete wave

· Frequency is the number of waves per second

· Amplitude is the maximum height of the wave above the undisturbed position

· Ultrasound is high frequency sound above human hearing range (i.e. above   20 000Hz)

· Ultrasound is used for body scans, breaking up kidney or gall stones, measuring rate of blood flow
 Treatment

· X rays and gamma rays are both electromagnetic waves with similar frequencies

· X rays and gamma rays can be used for diagnosis and therapy

· Gamma rays can – damage cells, be used to treat cancer, sterilize hospital equipment and as a tracer

· Gamma rays come from the nucleus of an atom; X rays are created by firing electrons at a metal target

· X rays are easier to control (rate of production and energy)
Radiation
· Background radiation is radiation which is around us all the time
· Background radiation sources include cosmic rays, rocks, food, medical use, weapon testing

· Radiation comes from the nucleus of an atom

	
	Alpha
	Beta
	Gamma

	What is it?
	Helium nucleus (2 protons and 2 neutrons)
	Fast electron
	Electromagnetic wave

	What is it absorbed by?
	Sheet of paper
	Few mm of aluminium
	Several cm of lead will drastically reduce it

	What is it used for?
	Smoke alarm
	Paper thickness
	Tracer (medical and industrial, treating cancer


Radioactive decay
· The activity or count rate of a radioactive substance decreases with time

· A Geiger counter can be used to measure the activity of a sample (bequerels – counts per second)

· Radioactive decay is a random process

· When alpha decays the mass number goes down by 4 and the atomic number down by 2
· When beta decays the mass number stays the same and the atomic number goes up by 1

· There are no changes to the mass and atomic numbers for gamma deacy

· The half life of a substance is the average time taken for half the  nuclei present to decay

· Decay of carbon 14 can be used to date materials

· Decay of uranium into lead can be used to date rocks

Nuclear power

· In a power station heat is used to 

· heat water

· produce steam

· turn turbine

· turn generator to produce ac electricity

· In a nuclear power station the heat is created by fission – splitting apart a nuclei

· Nucleus is split apart by firing a neutron at it.  

· The fission reaction creates heat energy and further neutrons

· The neutrons produce in fission go on to split apart further nuclei – chain reaction

· The chain reaction is controlled by slowing them down with a moderator and using the control rods to absorb excess neutrons.
