	Radioactivity (SB)
	 

	Questions:
	 Answers:



	1. 
	What is found in the nucleus of an atom?
	
	Protons and neutrons

	2. 
	Compare the mass and charge of the three particles found in atoms
	
	Electron: almost zero mass (1/1800 of a proton), negative charge. Proton: positive charge, Neutron:almost the same (1 + 1/1800) as a proton, uncharged.

	3. 
	What is radioactivity
	
	the breakdown of the nucleus of an unstable atom

	4. 
	What do we call the radiation that is naturally present in our environment?
	
	Background radiation

	5. 
	What are the sources of the radiation in the question above?
	
	Given out by rocks, created by solar radiation reacting with the atmosphere, left over from nuclear testing, WW2 and leaks from nuclear power stations

	6. 
	Which is the most penetrating radiation?  What is needed to stop them?
	
	Gamma rays.  Thick concrete or heavy metal shielding.

	7. 
	What is the least penetrating radiation?  How can it be stopped?
	
	Alpha radiation.  Stopped by thin card.

	8. 
	Describe the structure of an alpha particle
	
	It is a helium nucleus - just 2 protons and 2 neutrons - no electrons

	9. 
	Describe the structure of a beta particle
	
	It is a fast moving electron

	10. 
	Describe the penetrating power of beta radiation
	
	Stopped by a few sheets of aluminium

	11. 
	Describe the range in air of the three radiations
	
	Alpha: few cm, Beta: less than a metre, Gamma: unlimited

	12. 
	What is meant by the term "ionising radiation"?
	
	The particle (alpha or beta) has a charge and will transfer this charge to any material that it passes through - this is how it is absorbed

	13. 
	How can ionising radiation affect cells in your body?
	
	It can cause them to mutate (means: change)

	14. 
	How can radioactivity be used to treat illnesses?
	
	Used in cancer treatment - more likely to kill damaged cells than healthy ones

	15. 
	Name the members of the electromagnetic spectrum in order - starting with the most energetic (shortest wavelength)
	
	Gamma-rays, X-rays, ultra-violet radiation, visible light, infra-red radiation and radio waves

	16. 
	What radiation is present in sunlight, causes sun-burn and can cause skin-cancer
	
	Ultra-violet

	17. 
	Which 3 radiations can affect photographic film?
	
	Gamma-rays, X-rays and light

	18. 
	Name the non-ionising radiation that can be used to scan babies in their mother's womb?
	
	ultrasound

	19. []
	Science is concerned that the probability of people getting genetic mutations is increasing - what are the two likely causes?
	
	increased exposure to radiation and increased levels of hazardous chemicals in the environment

	20. []
	How are isotopes different from each other?
	
	differ only in the number of neutrons in the nucleus

	21. []
	How does the mass number of an atom change if it emits an alpha particle?
	
	decreased by 4

	22. []
	explain the above
	
	lost 2 protons and 2 neutrons

	23. []
	How does the atomic number of an atom change if it emits an alpha particle?
	
	decreased by 2

	24. []
	explain the above
	
	lost 2 protons

	25. []
	How does the mass number of an atom change if it emits a beta particle?
	
	unchanged

	26. []
	explain the above
	
	one neutron split into a proton and an electron. Proton stays in nucleus - so no change in number of particles in nucleus

	27. []
	How does the atomic number of an atom change if it emits a beta particle?
	
	increased by 1

	28. []
	explain the above
	
	one more proton created when a neutron splits into a proton and an electron - electron is emitted

	
	complete these nuclear equations:
	
	

	29. []
	alpha decay:   21084 Po     (   Pb       +         He
	
	(         20682 Pb    +   42 He

	30. []
	beta decay:    146 C          (    N        +         e
	
	(           147    N     +   0-1 e

	
	use the periodic table to write nuclear equations for the following decays:
	
	

	31. []
	alpha decay of:  radon-220, uranium-238, plutonium-239
	
	

	32. []
	beta decay of:  hydrogen-3, phosphorus-32, sulphur-35, strontium-90
	
	

	33. []
	Strontium-90 has a half life of 28 years - what does this mean?
	
	half life is the time taken for half the radioactive atoms to decay - in 28 years Strontium-90 will have lost half of it's radioactivity

	34. []
	If we started with 100g of Strontium-90 - how many grammes would remain after 140 years?
	
	28 yrs= 50g, 54 yrs= 25g, 84yrs=12.5g, 112yrs=6.25g, so 140 yrs=3.125g

	35. []
	How can half life be used to date rocks?
	
	the ratio of argon-40 to potassium-40 changes over time - and we know the half life of them

	36. []
	how are X-rays produced?
	
	fast moving electrons - hit a metal target

	37. []
	how does the absorption of x-rays depend upon the density of the material it is passing through?
	
	denser the material - more absorption: eg. Absorbed more by bones than soft tissues

	38. []
	how does the wavelength affect the energy transferred by radiation?
	
	the shorter the wavelength, the more energy is transferred


