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Lesson 4.3: Applications of exponential functions 
 

 
 
Example 1: Population  
The regional municipality of Wood Buffalo, Alberta, has experienced a large population increase in recent years due to 
the discovery of one of the world’s largest oil deposit. Its population, 35 000 in 1996, has grown at an annual rate of 
approximately 8%. How long will it take for the population to double at this growth rate? 
 
 
𝑓(𝑡) = 𝑖𝑛𝑖𝑡𝑖𝑎𝑙	𝑎𝑚𝑜𝑢𝑛𝑡	 × (1 + 𝑎𝑛𝑛𝑢𝑎𝑙	𝑔𝑟𝑜𝑤𝑡ℎ	𝑟𝑎𝑡𝑒)6 , where  

• t is the number of years since 1996 
• f(t) is the final population after t years 
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Practice 1:  
A town with a population of 12 000 has been growing at an average rate of 2.5% for the last 10 years. Suppose this 
growth rate will be maintained in the future. The function that models the town’s growth is  

𝑃(𝑛) = 12(1.025)< 
where P(n) represents the population (in thousands) and n is the number of years from now.  

a) determine the population of the town in 10 years. 
b) Determine the number of years until the population doubles.  
c) Use this equation to determine the number of years ago that the population was 8000. Answer to the nearest 

year.  
 
 
 
 
 
 
 
 
 
 
 
Example 2: Depreciation  
A new car costs $24 000. It loses 18% of its value each year after it is purchased. This is called depreciation. Determine 
the value of the car after 30 months.  
 
 
 
 
 
 
 
 
 
 
Practice 2:  
The value of a car after it is purchased depreciates according to the formula: 𝑉(𝑛) = 28	000(0.875)<, where V(n) is the 
car’s value in the nth year since it was purchased. 

a) What is the purchase price of the car? 
b) What is the annual rate of depreciation? 
c) What is the car’s value at the end of 3 years? 
d) What is its value at the end of 30 months? 
e) How much value does the car lose in its first year? 
f) How much value does it lose in its fifth year? 
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Example 3: Half-life 
A 200g sample of radioactive element has a half-life of 138 days. This means that every 138days, the amount of this 
certain element left in a sample is half of the original amount. The mass of the element, in grams, that remains after t 
days can be modelled by  

𝑀(𝑡) = 200(
1
2
)
6
ABC 

a) Determine the mass that remain after 5 years. 
b) How long does it take for this 200g sample to decay to 110g? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Practice 3: 
A species of bacteria has a population of 500 at noon. It doubles every 10 hours. The function that models the growth of 
the population, P, at any hour, t, is  

P(t) = 500(2
6
AF) 

a) Why is the exponent 6
AF

? 
b) Why is the base 2? 
c) Why is the multiplier 500? 
d) Determine the population at midnight? 
e) Determine the population at noon the next day? 
f) Determine the time at which the population first exceeds 2000. 
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More practice from textbook:  
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