
Pre-Calculus  5-#7      Growth, Decay and Half-Life    
1. The formula 0.061( ) 90 tA t e=  models the population of a particular city. ( )A t  is the population in thousands at t 

years since 2000.  
a) What was the population in year 2000? 
b) What is the growth rate? 
c) If the population was shrinking (instead of growing) at the same rate what would the equation be? 
d) Find the population of the city in year 2020. 
e) In what year will the population reach 150 thousand? Find value algebraically. 
f) Graph this function on your calculator. Use your previous answers to help find the window. Show a sketch of the 

graph, and label your solutions to (d) and (e) on your graph. 
2. The half-life of fluorine-18 is 110 minutes.  

a) Use the given information to solve for the k-value in 0( ) ktA t A e= . Store that value as k in your calculator. 
b) Why is the k-value negative? What does k value tell you about the fluorine-18? 
c) If 60 grams of are present now, how long would it take to have 25 grams? 
d) Graph ( ) 60 ktA t e= , where k is the stored value. Find an appropriate window. Think about the initial amount and 

the half-life, and remember to go past those amounts. Make you know how to use your graph to check your 
answers are right. 

3. A child who grew up in home with lead paint is found to have 50 mg of lead in her bones at age 18. After this age, she 
is no longer exposed to lead.  
a) If the half-life of lead in bones is 23 years, find k in the equation 0( ) ktA t A e= .  What does this value represent? 
b) How much lead will be left in her body when she is 58 years old? 
c) In how many years will she have 0 mg of lead in her bones?  

4. The half-life of radium is 1690 years.  If 10 grams are present now, how much will be present in 50 years? 
5. A population of bacteria tripled in size after 5 days. Find the value of k in the equation: 0( ) ktA t A e=  
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