Working with Exponential Relationships

1. There are initially 100 bacteria in a sample, and the number of bacteria is doubling every hour. 
a) Complete the table showing the number of bacteria as time goes by.

	Hour
	# bacteria
	First ratio (second number divided by first number)

	0
	100
	

	
	
	200 ÷ 100 = 2

	1
	200
	

	
	
	

	2
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


b) Calculate the first ratio in the table (always second number divided by first number).


c) Enter the data above (hour and # bacteria) into Desmos and perform an exponential regression. What is the equation?



d) Use your equation to predict the number of bacteria there will be after 12 hours.


2. You buy a car for $10 000. Every year the car loses 20% of its value. Year 0 is right now.
 a) Complete the table showing the value of the car as time goes by.

	Year
	Value ($)
	First ratio (second number divided by first number)

	0
	10000
	

	
	
	8000 ÷ 10000 = 0.8

	1
	8000
	

	
	
	

	2
	6400
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


b) Calculate the first ratio in the table (always second number divided by first number).


c) Enter the data above (Year and Value) into Desmos and perform an exponential regression. What is the equation?





d) Use your equation to predict the value of the car after 10 years.

3. On the previous page you should have obtained the following equations:
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Briefly explain what the numbers being pointed to represent.


4. The graph shows the numbers of rabbits in a forest as time goes by. Year 0 is right now.
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a) Complete the table of values below.

	Year
	# rabbits
	First ratio (second number divided by first number)

	0
	75
	

	
	
	

	1
	120
	

	
	
	

	2
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


b) Without doing a regression on Desmos, can you determine an equation for the number of rabbits?



5. Complete the table.

	Description
	Multiply by…

	Doubling
	2

	Increasing by 15%
	1.15

	Decreasing by 30%
	0.7

	Tripling
	

	Increasing by 20%
	

	Increasing by 75%
	

	Decreasing by 50%
	

	Decreasing by 10%
	

	
	1.6

	
	1.05

	
	0.8

	
	0.25


6. Write an equation that matches each description.
a) A village starts with a population of 500 and increases by 20% each year.




b) You initially have $400 in your bank account and it increases by 3% each year.



c) Your computer is initially worth $1000 and it loses 40% of its value each year.



d) You drop a bouncy ball from 5 m and it loses 35% of its height with each bounce.



e) There are initially 100 bacteria in a culture, and this number doubles every hour.



f) There are 3000 people in the Glebe that buy plastic bags at the grocery store, but this number is decreasing by 5% each year.





7. For each equation, describe the situation. Then use your equation to make the prediction indicated.

	Equation
	Description
	Prediction

	y = 100(1.1)x




y – population of a village
x – years
	











	Population after 20 years?

	y = 75(0.9)x




y – temperature of coffee
x – minutes
	











	Temperature after 15 minutes?

	y = 1000(1.05)x




y – money in bank account
x – years
	











	Money in account after 5 years?

	y = 200(0.5)x




y – # coins
x – rounds 


	




	# coins after 6 rounds
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