Applications of Exponential Functions


1. A car depreciates such that the value after each year is 80% of its value at the beginning of the year. The car is initially worth $12000

a) Make a table of values showing the values of the car from years 0-5
b) Does this represent exponential growth or decay?

c) How long will it take for the car to be worth less that $7000? 
d) How much will the car be worth after 5 years? 
e) What would be an equation for the value of the car (v) after each year (n)?
f) Using your equation or a graph, estimate when the car will be worth about $2500

g) Using your equation or a graph, estimate how much the car will be worth after 9 years.

2. The rat population of New York City, P, in thousands, can be expressed as   
P = 100(1.022)n    where n is the number of years from now.
a) How many rats are there in New York right now?  
b) How many rats will there be in 8 years?
c) By how many rats will New York’s rat population increase between years 10 and 11?


d) How long will it take New York’s rat population to double? 


e) What is the annual growth rate for New York’s rats (as a percentage)?

3. Determine whether the following are linear, quadratic, exponential or none of the three.
a)





	x
	y

	0
	11

	1
	9.68

	2
	8.52

	3
	7.50

	4
	6.60


b)

	x
	y

	0
	-3

	1
	1

	2
	5

	3
	8

	4
	14


c)

	x
	y

	0
	6.7

	1
	9

	2
	6.7

	3
	-0.2

	4
	-11.7


4. The number of bacteria in a culture triples every hour. Initially there are 1050 bacteria.
a) Make a table of values showing the number of bacteria over the first 5 hours.
b) How many bacteria are in the culture after 5 hours?
c) Estimate how many bacteria are in the culture after 3.5 hours.
d) How many new bacteria developed from the 3rd hour to the 4th hour? 
e) After how many hours would the number of bacteria have increased by 1000 times the original amount?
f) Write the equation for an exponential relation connecting the hour number, h, with the number of bacteria, n.

5. The number of people in the Glebe buying plastic bags at the grocery store, p, can expressed as 



p = 5000(0.95)w
where w is the number of weeks from right now.


a) What is the p-intercept of this equation?
b) How many people are buying plastic bags to start?
c) How many people will buy plastic bags in 10 weeks time?
d) After how many weeks will fewer than 4000 people buy plastic bags?
e) A similar equation expressing the number of people that buy plastic bags, but this time for people in Kanata, is

p = 3000(1.1)w

If you are an environmentalist which location concerns you more: Glebe or Kanata? (based only on the data from this question). Why?
6. The height of a bouncing ball is shown in the following table


	Bounce
	Height (m)

	0
	60

	1
	36

	2
	21

	3
	12.8

	4
	8


a) To what percentage of its original height does this ball approximately bounce?
b) Does this represent exponential growth or exponential decay?
c) What equation can be used to represent the height of the ball?
d) Predict, using your equation, what the height of the ball will be after the 8th bounce.
e) After how many bounces will the ball fail to reach a height of 0.25 meters?
f) If you drop the ball from 100 meters, how high will it bounce on the 1st bounce? The 5th bounce?


7. There is an isolated island off the West coast of Canada. The island has become overrun with mice, so the Wildlife Federation of Canada released a cat population on the island to stabilize the mouse population. In 1999, the population of the mice was 23,576 and began to decrease at a rate of 3.5% per year. In the same year, the population of cats was at 15,786 and was increasing at a rate of 2.8% per year. Assume that there is no outside factor, and that these rates continue in order to answer the following questions.

a) Write an equation showing the population of mice, and a separate equation showing the population of cats.

b) Plot the equations for the mice and cats on a graphing calculator or using Desmos. 

c) When would the population of the cats be greater than the population of the mice?
d) When would the populations be the same? 
e) What will happen to both the mice and cats populations if this trend continues?

f) Do you think that the trends will continue like this? Why or why not?

8. The graph below shows the total rural population of Waterloo-Wellington county between the years 2000 

(t = 0) and 2015 (t ​= 15).

a) How many fewer people lived in rural settings between the years 2000 and 2001?

b) By what percentage did the rural population decrease between 2000 and 2001?

c) How many fewer people lived in rural settings between the years 2003 and 2004?

d) By what percentage did the rural population decrease between 2003 and 2004?

e) If the population continues to decrease every year by the same percentage you found in question e), when will the rural population fall below 100?
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