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1. What is the source of the binding energy of the nucleus? How can you calculate it? Estimate the specific binding energy (binding energy related to the mass number) of the most stable nuclei.

2. Show how the specific binding energy (binding energy related to the mass number) changes with the mass number. Based on the curve show why the nuclear fission reactions can be used for energy production.

3. Define the rate of radioactive decay. What are the present and former units of radioactivity? What is their relationship?

4. List the most frequent types of radioactive decay.

5. What are the most typical interactions between gamma photons and the matter? How each of these interactions is influenced by the gamma energy and the atomic number of the interacting material?  
6. A nuclear reactor contains 42 tons of fuel in UO2 form. What is the contribution of 235U to the total activity of the fresh fuel before starting the reactor cycle if the fuel contains 
4 % 235U and 96 % 238U. T1/2 of 235U and 238U is 7,1·108 year and 4,5·109 year, respectively.
7. The 60Co isotope (T1/2 =1925 days) is often used in anticancer medical therapy. The activity of our 60Co sample today is 15 MBq. What will be the remaining activity by a year from today? 

8. Why is it not suggested to use high Z materials in the protection against beta radiations?
9. What are the factors influencing the activity during an activation process? Explain the formula showing the relationship between these factors and the activity.
