PHY 243 – Chapter 5 Homework Problems

1. If 100 keV of photon energy is deposited in 200g of air, what is the total exposure, in C/kg and R?
2. Consider an ionization chamber that has a volume of 1000 cm3. Standing in a relatively steady field of photon radiation, the chamber gives a reading of 5 mR/hr. What current (amperes) is being registered in the detector’s electronic circuits, assuming a 100% collection efficiency for the ions (assume counting of only charges of one sign).
3. A monoclonal antibody labeled with Y-90 is taken up by a tumor of 2 cm diameter. 50 mCi of activity is administered to the patient, and 0.1% is taken up by the tumor. What is the initial absorbed dose rate to this tumor, assuming that the activity is uniformly distributed throughout the tumor and that all of the beta energy is absorbed?
4. Repeat problem 3, but change the nuclide to be Po-210. Assume that all of the alpha energy is absorbed. Calculate the initial absorbed dose rate and equivalent dose rate.
5. Calculate the photon fluence rate and photon energy fluence rate at 1 m from a 30 MBq source of Co-60. Hint – assume that the source gives off photons isotropically and imagine a sphere of 1 m radius surrounding the source.
