Intermediate 2 - Physics

Learning Outcomes - Radiation and Matter

Ionising radiations 

· Describe a simple model of the atom which includes protons, neutrons and electrons. 

· State what is meant by an alpha particle, beta particle and gamma ray. 

· State that radiation energy may be absorbed in the medium through which it passes. 

· State the approximate range through air, and absorption of alpha, beta and gamma radiation. 

· Explain the term ionisation. 

· State that alpha particles produce greater ionisation density than beta particles or gamma rays. 

· Describe how one of the effects of radiation is used in a detector of radiation. 

· State that radiation can kill living cells or change the nature of living cells. 

· Describe one medical use of radiation based on the fact that radiation can destroy cells. 

· Describe one use of radiation based on the fact that radiation is easy to detect.

Dosimetry 

· State that the activity of a radioactive source is the number of decays per second and is measured in becquerels (Bq), where one becquerel is one decay per second. 

· Carry out calculations involving the relationship between activity, number of decays and time. 

· State that the absorbed dose is the energy absorbed per unit mass of the absorbing material. 

· State that the gray (Gy) is the unit of absorbed dose and that one gray is one joule per kilogram. 

· State that a radiation-weighting factor is given to each kind of radiation as a measure of its biological effect. 

· State that the equivalent dose is the product of absorbed dose and radiation weighting factor and is measured in sieverts (Sv). 

· Carry out calculations involving equivalent dose, absorbed dose and radiation weighting factors. 

· State that the risk of biological harm from an exposure to radiation depends on: 

· the absorbed dose 

· the kind of radiation, e.g. α, β, γ, slow neutron 

· the body organs or tissue exposed. 

· Describe factors affecting the background radiation level. 

Half-life and safety 

· State that the activity of a radioactive source decreases with time. 

· State the meaning of the term ‘half-life’. 

· Describe the principles of a method for measuring the half-life of a radioactive source. 

· Carry out calculations to find the half-life of a radioactive isotope from appropriate data

· Describe the safety procedures necessary when handling radioactive substances. 

· State that the dose equivalent is reduced by shielding, by limiting the time of exposure or by increasing the distance from a source. 

· Identify the radioactive hazard sign and state where it should be displayed 

Nuclear reactors 

· State the advantages and disadvantages of using nuclear power for the generation of electricity. 

· Describe in simple terms the process of fission. 

· Explain in simple terms a chain reaction. 

· Describe the principles of the operation of a nuclear reactor in terms of fuel rods, moderator, control rods, coolant and containment vessel. 

· Describe the problems associated with the disposal and storage of radioactive waste.

