Half-Life Calculations Workshop		
[image: C:\Users\delshara\Desktop\2016-02-03_2011.png]


Practice Problems

The half-life of tritium (31H) is 12.3 years.  If 48.0 mg of tritium is released from a nuclear power plant during the course of a mishap, what mass of the nuclide will remain after 49.2 years?




Technetium-104 has a half-life of 18.0 minutes.  How much of a 165.0 g sample remains after 90.0 minutes?




Manganese-56 decays by beta emission and has a half-life of 2.6 hours.

   A. How many half-lives are there in 24 hours?



   B. How many mg of a 20.0 mg sample will remain after five half-lives?



A 20.0 g sample of thorium-234 has a half-life of 25 days.  How much will remain as a percentage of the original sample after 90 days?





If gallium-68 has a half-life of 68.3 minutes, how much of a 10.0 mg sample is left after one half-life? Two half-lives?  Three half-lives?
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What is the half-life of the following substance?
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Table 2: Half-lives of some radioisotopes

Radioisotope Radiation type Half-life Use

barium-131 Y 11.6 days detection of bone tumors
carbon-14 B 5730 yr carbon dating
chromium-51 v, X-rays 27.8 days measuring blood volume
cobalt-60 B,y 5.3 yr food irradiation, cancer therapy
iodine-131 B 8.1 days hyperthyroid treatment
uranium-238 o, B,y 4.47 x 10° yr dating igneous rocks

The time required for half of a sample of a radioactive isotopes to decay is called the half-
life (ty,).

Critical Thinking Questions:
10. Consider a 100-gram sample of radioactive cobalt-60.

a. How much time will it take before half the sample has decayed?

b. Approximately how many grams of radioactive cobalt-60 will remain after 11 years?

11. Consider a sample of iodine-131.

a. How many half-lives would it take for the sample to decay until less than 1% of the
original isotope remained?

b. How many days would this be?

12. Considering only the half lives of uranium-238 and iodine-131, which would be more
appropriate for internal usage (ingestion) for medical tests? Explain.
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