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UNDERSTANDING HALF-LIFE

(PRE-AP* NUCLEAR CHEMISTRY LAB)
                  Amount remaining = (initial amount)(1/2)n   where n = # of half-lives

Procedure:

1. Carefully empty the contents of your tube of “candium” out onto a clean sheet of paper and count the number of pieces.  Place that number in Trial number 0.

2. (a) Place the candium atoms back in the tube.

(b) Shake.

(c) Pour on the paper.

(d) Remove the atoms without  an M showing. (You can “dispose” of them later.)

(e) Count the remaining atoms.

(f) Place that number in Trial Number 1.

3. Repeat step 2 (increasing the trial number by 1) until there is only one atom left.

4. Calculate the logarithm of the number of atoms left in each trial and enter the values in the data table.  You may want to enter your data in the lists of your calculator and do a batch transformation of the data to find the log values.

5. Calculate the percentage of original candium atoms remaining after each trial.  This may also be done by batch transformation.

6. You will make two graphs.  The first one should be a graph of Trial # vs. # of atoms left.  The second graph should show the Trial # vs. the log of the # of atoms left. You may want to graph these on your calculator first.  Choose your scale carefully for your graphs.  Label and title your graphs appropriately.  
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Questions:    (Show work!) 

 Helpful equation: Amount remaining = (initial amount)(1/2)n   where n = # of half-lives

1. Is half-life a linear or a logarithmic relationship?  (Hint:  Which graph gave you a straight line?)

2. If you allowed 3 minutes between each trial, how long was the half-life of candium?

3. The half-life of sulfur-38 is 2.87 hours.

a. After 8.61 hours, what percent of the original radiation is left?

b. If 3.125% of the original radiation is being emitted, how many half-lives have passed?

4. Strontium-90 has a half-life of 28.8 years.  How long will it take for a 5-count sample to decay to 0.3125 counts?

5. Germanium-66 has a half-life of 2.5 hours.  After 10 hours, it only 25 counts of an original sample are emitted, what was the radiation of the original sample?

6. The half-life of carbon-14 is 5730 years.  If a sample of wood containing 60 counts of carbon-14 when alive now only emits 3.75 counts, how old is the sample?

7. If you had started with a mole of candium atoms, how many would remain after 10 half-lives?

8. Iron-59 is used in medicine to diagnose blood circulation disorders.  The half-life of iron-59 is 44.5 days.  How much of a 2.000 mg sample will remain after 133.5 days?

9. EXTRA CREDIT CHALLENGE:  After 2.00 years, 1.986 g of a radioisotope remains from a sample that has an original mass of 2.000g.

a. Calculate the half-life of the radioisotope.

b. How much of the radioisotope remains after 10.00 years?
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