Name: _________________________________________

Date: ___________________

Student Activity- Half Life

Half-life (symbol t1⁄2) is the time required for a quantity to reduce to half its initial value. The term is commonly used in chemistry to describe how quickly unstable atoms undergo a transmutation, or how long stable atoms survive a radioactive decay.
The math behind the concept of half-life is relatively simple.  Every time a sample of a radioactive isotope goes through one half-life, the sample’s mass (or the amount of the sample) decreases by ½.   So if you started with A 200 gram sample of a radioactive isotope, after each half-life the sample would be cut in half.  So if the half-life were 10 days, then after 10 days you would have only 100 grams left.  After 20 days you would have only 50 grams left.  And after 30 days you would have only 25 grams left.

One way to demonstrate this is with the figure below.
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Starting with the original amount of sample, figure out how many half-lives have gone by.  This can be done by dividing the “Time gone by” by the “half-life.”  In the example above, I have assumed four half-lives have gone by.  However, in a real problem, you will need to figure out how many half-lives to draw.  Then one you have the number of  half-lives, cut your original sample size in ½ for each half-life, until you get to the end.

Example:  A 40. gram sample of a radioactive isotope with a half-life of 6 days has been sitting around for 24 days.  How much is left?
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The answer is 2.5 grams

The diagram on the previous page can be used to solve most half-life questions, even if the question is asking for something other than how much of the sample remains.  See if you can answer the following half-life questions using the format I have taught you.

1.  A 200. gram sample of a radioactive isotope with a half-life of 8 hours has been sitting around for 1 full day.  How much is left?

2. Only 2.5 grams of an 80. gram sample of a radioactive isotope remain.  The radioactive isotope has a half-life of 3 years.  How long has the sample been there?

3. Only 1.0 grams of a 16 gram sample of a radioactive isotope remain after 24 days.  What is the half-life of the sample?

4. Only 5.0 grams of a radioactive isotope remains after 6 months.  If the half-life of the sample is one month, how much was in the original sample?

5. A sample of a radioactive isotope has a half-life of 10 hours.  What fraction of the original sample will remain after 40 hours? 
The half-lives of many radioactive isotopes are known.  You can determine the identity of an unknown isotope if you can calculate its half-life.  Try to determine the identity of the following isotopes from the information given in each problem and from the chart below.

Isotope 
Half-Life 


Isotope 
Half-Life

198Au 

2.695 days 


19Ne 

17.22 seconds

14C 

5715 years 


32P 

14.28 days

37Ca 

182 milliseconds 

239Pu 

2.410 104 years

60Co 

5.271 years 


226Ra 

1599 years

137Cs 

30.2 years 


222Rn

3.823 days

53Fe 

8.51 minutes


90Sr 

29.1 years

220Fr 

27.4 seconds 

 
99Tc 

2.13 105 years

3H 

12.31 years 


232Th 

1.40 1010 years

131I

8.021 days 


233U 

1.592 105 years


37K 

1.23 seconds 


235U 

7.04 108 years

42K 

12.36 hours 


238U 

4.47 109 years
85Kr

10.73 years

16N 

7.13 seconds

6. Only 2.0 grams of an 8.0 gram sample of a radioactive isotope remains after 24.72 hours.  What is this isotope?

7. Only 30.00 grams of a 240.00 gram sample of a radioactive isotope remains after 21.39 seconds.  What is this isotope?

8. Only 5.000 grams of an 80.00 gram sample of a radioactive isotope remains after 34.04 minutes.  What is this isotope?

9. Only 1/16th of a sample of a radioactive isotope remains after 10.78 days.  What is this isotope?

10. If it takes 48,200 years for 75% of a sample of a radioactive isotope to deteriorate, what is this isotope?

So when we say that a radioactive sample is reduced to half its initial value, what happens to it?  It undergoes a radioactive decay.  That means it gives off a type of radiation and becomes a new isotope.  You learned this in the previous activity.  Now see if you can tie these two activities together.  Using the answers from questions 6 – 10, write the balanced nuclear equation for each isotope that you identified given the following chart that lists the decay modes of different radioactive isotopes.

Isotope 
Decay Mode 


Isotope 
Decay Mode

198Au 

       -



19Ne 

       +

14C 

       -



32P 

       -


37Ca 

       +



239Pu 

       



60Co 

       -



226Ra 

       

137Cs

       - 



222Rn

       



53Fe 

       +



90Sr 

       -



220Fr 

       



 99Tc 

       -



3H 

       -



232Th 

       



131I

       -



233U 

       




37K 

       +



235U 

       



42K 

       -



238U 

       


85Kr

       -


16N 

       -


6. ____________________________________________

7. ____________________________________________

8. ____________________________________________

9. ____________________________________________

10. ___________________________________________
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