Problem Set #5/Course 22.04

Autumn 2001

Date Due: Monday, Nov. 5, 2001

1. A worker receives a whole body dose of 0.10 mGy from 2 MeV neutrons.  Estimate the LET of this radiation and thus the dose equivalent.  [You’ll need to make some assumptions (state what these are) and to refer back to data supplied in earlier lecture notes.  Justify all of your steps.]  

2. a)  Why is radon gas not considered a health hazard?

b) What is the assumed hazard when the “radon problem” is referred to?

c) Briefly outline the sequence of steps assumed to lead ultimately to a lung cancer in an individual starting from a decay of a Radium-226 nucleus in the soil beneath the individual’s home.

3. There are many isotopes of Radon.  For what reasons are we only concerned about  Radon-222? 

4. Review the pie-chart of “sources of radiation” shown on the first page of the recent handout.  From the information given in this pie chart and the average annual US dose equivalent, estimate the contribution to our background dose that is regulated by the government in their setting of dose limits.  [Note that medical sources of radiation are not included in these dose limits.]  Comment on the magnitude of these doses in view of the magnitude of the natural range of doses from other (non-man-made) sources. 

5. Search the internet (or the library) to answer to following:

a)  How does a smoke detector containing an alpha-emitting radionuclide work?

b) What is the average hourly dose to an individual from such a smoke detector if they are sitting on the floor directly below it?

c) Why do we use smoke detectors if they deliver a radiation dose?

6. Three individuals are involved in a radiation accident in which they are exposed to photon and neutron radiation.  The first person receives a whole-body dose of 1.0 Gy neutrons and 1.0 Gy photons.  The second receives a dose of 0.25 Gy neutrons and 1.0 Gy photons.  The third receives a dose of 0.5 Gy of neutrons and 5.0 Gy photons.

[Assume a quality factor of 10 for neutrons.]

a) What are the doses to each individual?

b) What are the dose equivalents to each individual?

c) What are the effective dose equivalents to each individual?

d) Briefly describe the symptoms each will experience as a result of the accident and include an estimate of the timing involved.

