P3.1 Particles in Action
For Gases can you…

	define absolute zero and convert from degrees Celsius to Kelvin and back.
	

	the effect of changing the temperature of a gas on the speed of its particles
	

	relate the Kelvin temperature of a gas to the average kinetic energy of its particles
	

	explain the changes in gas pressure in terms of the motion of its particles
	

	Use the following equations for an ideal gas:

· In a sealed container (fixed volume):

Pressure / Temperature (Kelvin) = constant

P / T = constant

· In all situations:

P1V1
=

P2V2

T1
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For Atoms and nuclei can you…

	recall that nuclei contain protons and neutrons and explain why neutrons are difficult to detect
	

	describe the properties of alpha, beta-, beta+, gamma, positron, and neutron radiation
	

	describe the shape of the curve obtained when the number of neutrons (N is plotted against the number of protons (Z) for stable isotopes
	

	identify radioactive isotopes on N-Z plot and predict the form of its decay (ie β-, β+ or α)
	

	recall as a result of β- or β+ decay nuclei often undergo rearrangement with a loss

of energy as gamma radiation
	

	describe the effects on the proton number (atomic number) and mass number of

the nuclei of α, β- and β+ and gamma decay
	

	construct simple nuclear equations for alpha, beta and gamma decay from

supplied nuclear data
	


For Fundamental and other particles can you…

	explain what is meant by a fundamental particle and give examples
	

	describe the properties of a positron
	

	describe how scientists are creating fundamental particles, such as anti-matter
	

	explain why the proton and neutron are not fundamental particles
	

	account for the number of up and down quarks in protons and in neutrons in terms of charge and mass
	

	describe the changes in quarks during β- decay and β+ decay
	


For Electrons and electron beams can you…

	describe what thermionic emission is
	

	explain how to produce a beam of electrons using a simple electron gun with a heated cathode and an accelerating anode 
	

	use the equation:

kinetic energy = electronic charge × accelerating voltage

KE = e × V
	

	recall that a beam of electrons is equivalent to an electric current and calculate current in terms of the rate of flow of electrons, given the electronic charge
	

	explain how an electron beam, or a stream of charged particles (for example ink drops), can be deflected by the electric field between parallel charged metal plates and explain the factors which affect the amount of deflection
	

	the principal uses of electron beams, including:

· TV picture tubes

· computer monitors

· oscilloscopes

· the production of X-rays
	

	explain how instruments, such as particle accelerators, can help scientists develop better explanations about the physical world
	

	explain the reasons for collaborative, international research into big scientific questions, such as particle physics.
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