List of questions for comprehensive test 1
Check also the previous two lists of questions (those are not repeated here) 

1. What is the source of the binding energy of the nucleus? How can you calculate ir? What is 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. Show how the specific binding energy (binding energy related to the mass number) changes with the mass number. Based on the curve show how the nuclear fusion reactions could be used for energy production.

4.  What are the most frequent types of radioactive decay?

5.  Describe the main features of alpha decay 

6.  Describe the main features of beta decays

7. Describe the main features of isomeric transition

8. Characterize the mean features of alpha radiation.

9.  Characterize the mean features of beta radiations.

10.  Characterize the mean features of gamma radiation. 

11. What do you know about the interaction between alpha radiation and matter?

12. What do you know about the interaction between beta radiations and matter?

13. What dou you know about positrons and their interactions.

14. What do you know about the interaction between gamma radiation and matter?

15. Compare the LET curves of electron and alpha radiation.
16.  
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 stabilizes with alpha decay of a half life  24100 years. The energy of the alpha particles is 5.157 MeV.

a) what will be the product of the decay?

b) what is the total energy released by 24 mg 
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 during 1 year.

17.  Define the linear absorption coefficient. What are the main contibuting factors and what is its dimension or give a possible unit? 
18. What are the most typical mechanisms of gamma -  matter interactions?

19. Why is it not suggested to use high Z materials int he protection against beta radiations?

20.  From the point of view of origin and characteristics, compare braking and characteristic X-ray radiation. 

21. Describe the operation principle of the Geiger-Müller counters.

22. Describe the operation principle of the scintillation counters.

23. What kind of scintillator materials do you know? 

24. What is the role of the photomultiplyer in a scintillation detector?

25.  Describe the operation principle of semiconductor detectors. 

26.  Describe the positron annihilation process.

27. The change of the activity during an activation process

28. In the modern technologies the centrifugal separation of  gaseous UF6 is one of the main step of the enrichment of the various isotopes of uranium. 

a) Calculate the activity of  200 kg UF6 gas. 

b) The half-life of 235U is 7,038(108 year. How long does it take to reduce the activity by 10 %? Mennyi idő alatt csökken az aktivitás 10 %-kal?

29. 60Co isotopes (half-life 1925 days) are often used in anticancer medical therapies.

a) How much was the activity of a 60Co when it was purchased 2 years ago, if now its activity is 5 MBq.

30. Uranium is obtained from U3O8. The half-life of  238U is 4.5(109 year.  Calculate the activity of 750 mg U3O8. 
31. Potassium is a very important trace element in our body. Its concentration in our body is 0.35 %. 0.012% of potassium is radioactive 40K. The half-life of this isotope is 1.13(109 year. Calculate the 40K related activity of a person of 75 kg.
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