PHYSICS 2B
CHAPTER 5
Nuclear Physics
ADDITIONAL PROBLEMS

1. (a) Calculate the difference in binding energy per nucleon for the nuclei [image: image2.png]23
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(b) How do you account for the difference?
2. What time interval is required for the activity of a sample of the radioactive isotope [image: image6.png]72,
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 to decrease by 90.0% from its original value? The half-life of [image: image8.png]72,
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 is 26 h.
3. A freshly prepared sample of a certain radioactive isotope has an activity of 10.0 mCi. After 4.00 h, its activity is 8.00 mCi. Find 
(a) the decay constant and 
(b) the half-life. 
(c) How many atoms of the isotope were contained in the freshly prepared sample? 
(d) What is the sample’s activity 30.0 h after it is prepared?

4. A sample of radioactive material contains 1.00 ( 1015 atoms and has an activity of 6.00 ( 1011 Bq. What is its half-life?

5. A 2.71 g sample of KCl from the chemistry stockroom is found to be radioactive, and it is decaying at a constant rate of 4490 Bq. The decays are traced to the element potassium and in particular to the isotope 40K, which constitutes 1.17 % of normal potassium. Calculate the half-life of this nuclide.

6. Calculate the disintegration energy Q for the beta decay of 32P. The needed atomic masses are
31.973 91 u for 32P and 37.972 07 u for 32S.

7. What is the nuclear mass density of
(a) the fairly low mass nuclide 55Mn and 
(b) the fairly high-mass nuclide 209Bi?

(c) Compare the two answers, with an explanation.
8. What is the nuclear charge density of
(d) 55Mn and
(e) 209Bi?
(f) Compare the two answers, with an explanation.

9. Consider an initially pure 3.4 g sample of 67Ga,, an isotope that has a half-life of 78 h.
(a) What is its initial decay rate?
(b) What is its decay rate 48 h later?

10. A radioactive isotope of mercury, 197Hg, decays to gold, 197Au, with a disintegration constant of 
0.0108 h-1.
(a) Calculate the half-life of the 197Hg.
What fraction of a sample will remain at the end of 
(b) three half-lives and 
(c) 10.0 days?

11. A certain stable nuclide, after absorbing a neutron, emits an electron, and the new nuclide splits spontaneously into two alpha particles. Identify the nuclide.
12. The ratio of 235U to 238U in natural uranium deposits today is 0.0072. What was this ratio 2.0 ( 109 y ago? The half-lives of the two isotopes are 7.04 ( 108 y and 44.7 ( 108 y, respectively.

13. The radionuclide 64Cu has a half-life of 12.7 h. If a sample contains 5.50 g of initially pure 64Cu at 
t = 0, how much of it will decay between t = 14.0 h and t = 16.0 h?

14. Calculate the disintegration energy Q for the fission of 52Cr into two equal fragments. The masses you will need are 51.940 51 u for 52Cr and 25.982 59 u for 26Mg.

15. Find the disintegration energy Q for the fission event of the equation: 235U ( 140Ce + 94Zr + n.

Some needed atomic and particle masses are 235U = 235.0439 u;  140Ce = 139.9054 u; n = 1.008 66 u;

93Zr = 93.9063 u.
16. If the average energy released in a fission event is 208 MeV, find the total number of fission events

required to operate a 100-W lightbulb for 1.0 h.

