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Free Response Question 1 
Calculator Permitted 

 
A colony of ladybugs rapidly multiplies so that the population t days from now is given by the equation 

 
𝐴(𝑡) = 3000𝑒 . . 

 
Similarly, a pesticide is added to another colony of ladybugs so that the population t days from now is given by the equation 

𝐷(𝑡) = 4500
.

. 
 

a. Find the initial population of each colony of ladybugs.  Explain your work. 
 
 
 
 
 
 
 
 
 

b. During what day will the growing colony of ladybugs reach a population of 4000 ladybugs? Show your work. 
 
 
 
 
 
 
 
 
 
 
 

c. During what day will the pesticide treated colony be halved?  Show your work. 
 
 
 
 
 
 
 
 
 
 

d. After how many days will the population of each colony have the same number lady bugs? Explain how you determined 
your answer based on the graphs of each function. 
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