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1. a.  Calculate the energy released by the alpha decay of Rn.

b. Calculate the energy of the alpha particle.

c. What is the daughter isotope?

d. What is the kinetic energy of the recoil daughter?

2. Carbon-14 is a pure beta emitter (i.e. no gamma photons are emitted) and decays to 14N.  If the exact atom masses of the parent and daughter are 14.007687 and 14.007520 atomic mass units, calculate the kinetic energy of the most energetic beta particle.  What is the kinetic energy of the least energetic beta particle?

3. The isotope 126I can decay by EC, (-, and (+ transitions.

a. Calculate the Q values for the three modes of decay to the ground states of the daughter nuclei.

b. Draw the decay scheme.

c. What kinds of radiation can one expect from a 126I source?

4. A parent nuclide decays by beta-particle emission into a stable daughter.  The major radiations, energies (MeV), and frequencies are:


(-:  3.92 max (7%), 3.10 max (5%), 1.60 max (88%)


(:  2.32 (34%), 1.50 (54%), 0.820 (49%)


e-:  0.818, 0.805

a. Draw the decay scheme.

b. What is the maximum energy that the antineutrino can receive in this decay?

c. What is the value of the internal-conversion coefficient?

d. Estimate the L-shell electron binding energy of the daughter nuclide.

e. Would daughter x-rays be expected also?  Why or why not?

5.  The activity of a radionuclide drops by a factor 12.2 in a time interval of 1 hour.  What is its half-life?

6.  If we have 500 mg of radium (226Ra), how much 222Rn will be collected after one day, after 3.8 days, after 10 days, and after 100 days?  Plot the amount of radon as a function of time on a linear plot.

7. The activity of a radioisotope is found to decrease by 30% in one week. 

a. What are the values of its: (i) decay constant, (ii) half-life, and (iii) mean life?

b. What percentage of the original activity of the radionuclide remains after (i) 5 half-lives?       (ii) 10 half-lives?

8.  A 1.0 mg sample of pure 238U emits 738 alpha particles per minute.  This sample shows the same activity, 738 alpha particles per minute, several years later.  Calculate the half-life of 238U. 

9.  In a mixture of two radioisotopes, 99% of the activity is due to 24Na and 1% is due to 32P.  At what subsequent time will the two activities be equal?

10. Strontium-90 is to be used as a heat source for generating electrical energy in a satellite.

a. How many Bequerel of 90-Strontium are required to generate 50 watts of electric power, if the conversion efficiency from heat to electricity is 30%?

b. Weight of the isotopic heat source is an important factor in design of the power source.  If weight is to be kept at a minimum, and if the source is to generate 50 watts after 1 year of operation, would there be an advantage to using Polonium-210?

