
2017 SMM2 Week 6/7 Worksheet 

Q1.  A colony of bacteria increases according to the law of uninhibited growth.   

Nt =No e
kt  k>0 {k represents the growth factor of bacteria} 

a) If the number of bacteria doubles in 3 hours, how long will it take for the size of the colony to 

triple? 

 b) Using a graphing utility, verify that the population doubles in 3 hours. 

 c) If you start with 200 cells of bacteria. When will the bacteria reach 700 with the same constant 

growth factor? 

 

Q2.  A pizza baked at 450º F is removed from the oven at 5:00 pm into a room that is a constant 70ºF. 

After 9 minutes, the pizza is at 300º F. 

Ut  = T + (Uo – T)e
kt     

where    T = room temp, Uo = initial temp of the pizza,  t = time; k = cooling 

constant,  Ut  =  final temp  

a) What is the cooling constant for the pizza?  

b) At what time can you begin eating the pizza if you want its temperature to be 135º F? 

c) Using a graphing utility, graph the relation between temperature and time. 

d)  Determine the elapsed time before the pizza is 100º F. 

 

Q3.  Growth of a Colony of Mosquitoes 

a) The population of a colony of mosquitoes obeys the law of uninhibited growth.  If there are 1000 

mosquitoes initially, and there are 1800 after 1 day, find the constant rate of growth, k, where            

Nt  = No e
kt
   k>0 

b)  What is the size of the colony after 3 days?  

c) How long is it until there are 10,000 mosquitoes? 

 

Q4.  Scientists can determine the age of ancient objects by a method called radiocarbon dating.  The 

bombardment of the upper atmosphere by cosmic rays converts bitrogen to a radioactive isotope of 

carbon, C-14, with a half life of about 5730 years.  Vegetation absorbs carbon dioxide through the 

atmosphere and animal life assimilates C-14 through food chains. 

When a plant or animal dies it stops replacing its carbon and the amount of C-14 begins to decrease 

through radioactive decay.  Therefore, the level of radioactivity must also exponentially decay. A 

parchment fragment was discovered that had about 74% as much C-14 radioactivity as does plant 

material on the earth today. Estimate the age of the parchment. 

 


