Nuclear Physics

1.
What is meant by the activity of a radioactive source?

2.
What is meant by the half-life of a radioactive source?

3.
A radioactive source decays as shown on the graph.
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(a)
What is the approximate half-life of the source?


(b)
What will be the approximate activity after two half-lives measured from the start of the decay?

4.
Construct a table in the space below which names the three types of radiation emitted from radioactive sources and and which states three properties for each of these radiations.  The table should have 3 columns and 4 rows.

5.
Name the three types of radiation emitted from natural radio-active sources.  State three facts about each type of radiation.

6.
(a)
What is meant by the half-life of a radio-active substance such as radium-226?


(b)
The half-life of pure radium-226 is 1600 years.  A particular source of pure radium-226 has an activity now of 2 x 108 Bq.  (1 Becquerel = 1 particle per second emitted).  What will be the activity of the radium-226 in 4800 years?


(c)
Theory suggests that a scientist using this source in 4800 years would find the activity greater than that calculated in part (b).  Why do you think the activity might be greater?

7.
A thin sheet of paper used as an absorber is found to decrease considerably the radiation received by a detector placed near to a radio-active source.  However, an aluminium absorber of thickness 1 cm makes little further change to the radiation received by the detector.  What type/types of radiation is/are emitted by the source?  Explain your answer.

8.
Radium-226 (88Ra226) decays by the emission of an -particle.  Select from the following list the isotope into which it decays and write down the equation which describes the decay.


89Ac222
89Ac226
88Ra222
86Rn222
86Rn226
9.
In the table below name the three types of radiation emitted from radioactive sources and state two properties for each type of radiation  Use the top row to name the types of radiation.

	
	
	

	
	
	

	
	
	


10.
In this question you will need information about some of the following nuclides.
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(a)
What are the nucleon numbers of the isotopes of carbon (C)?


(b)
Write down an equation which shows how C-14 decays by beta-emission.


(c)
Write down the equation which shows how Ra-226 decays by alpha-emission.




this question continues over the page


(d)
What is the neutron number for the nuclide Sr-90?


(e)
What is the proton number for the nuclide Co-60?


(f)
Pb-206 is stable. What does 'stable' mean in this context?

11.
A thin sheet of paper used as an absorber is found to decrease considerably the radiation received by a detector placed near to a radio-active source.  However, an aluminium absorber of thickness 1 cm makes little further change to the radiation received by the detector.  What type/types of radiation is/are emitted by the source?  Explain your answer.
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