More Half-Life Problems
Most things are composed of stable atoms.  However, the atoms in radioactive substances are unstable and the break down in a process called radioactive decay.  The rate of decay varies from substance to substance.  The term half-life refers to the time it takes for half of the atoms in a radioactive substance to decay.  For example, the half-life of carbon-11 is 20 minutes.  This means that 2,000 carbon-11 atoms will be reduced to 1,000 carbon-11 atoms in 20 minutes, and to 500 carbon-11 atoms in 40 minutes.
Half-lives vary from a fraction of a second to billions of years.  For example, the half-life of polonium-214 is 0.00016 seconds.  The half-life of rubidium-87 is 49 billion years.
In the problems below, write an exponential decay function in order to find the solution to each problem.  (Use function notation)
1) Hg-197 is used in kidney scans and it has a half-life of 64.128 hours.  Write the exponential decay function for a 12-mg sample.  Find the amount remaining after 72 hours.

2) Sr-85 is used in bone scans and is has a half-life of 64.9 days.  Write the exponential decay function for an 8-mg sample.  Find the amount remaining after 100 days.

3) I-123 is used in thyroid scans and has a half-life of 13.2 hours.  Write the exponential decay function for an 45-mg sample.  Find the amount remaining after 5 hours.


4) Carbon-14 is used to determine the age of artifacts in carbon dating.  It has a half-life of 5730 years.  Write the exponential decay function for a 24-mg sample.  Find the amount of carbon-14 remaining after 30 millennia (1 millennium – 1000 years).

5) A decaying radioactive ore originally weighs 27 grams and is reduced to 18 grams in 1,000 years.  

a. Use exponential regression on your calculator to write an exponential decay function in order to find the solution. 

b. Based on your equation, what is the half-life of this radioactive ore? 


c. Based on your half-life, write another exponential equation for the data in which the base of the exponent is ½ .

d. How much will be left in 3,000 years?  
