Exponent Laws

Part A: Multiplying Powers with the Same Base

	
	Expand
	Simplify

	x2  X x3
	
	

	a4  X a3
	
	

	y1  X y5
	
	


In general,  the rule is:



xm  X xn  = 

Part B: Dividing Powers with the Same Base

	
	Expand
	Simplify

	x4  ÷ x3


	
	

	a6  ÷ a3


	
	

	y5  ÷ y2


	
	


In general, the rule is: 

xm  ÷ xn  =  

Part C: Taking the Power of a Power

	
	Expand
	Simplify

	(x4 )3


	
	

	(a6)2


	
	

	(y5 )3


	
	


In general, the rule is: 

(xm ) n  =  

Part D: Powers with Negative Exponents and Exponent Zero

	Power
	Answer
	Pattern/Rule

	26
	64
	

	25
	32
	

	24
	16
	

	23
	8
	

	22
	4
	

	21
	2
	

	20
	
	

	2-1
	
	

	2-2
	
	

	2-3
	
	

	2-4
	
	


In general, the rule is: 

x0  = 

 x -m=  

 Problems:

4-5 x 43

(-2)-2 ÷ (-2)4
(3-4)-2
Homework: 
Exploring Exponentials – Leaky Tire

Investigating a Leaky Tire

Larry has a car tire with a slow leak. He measures the tire pressure every day for a week and records the following data:

	Time, t (days)
	Pressure, P, (kPa)

	0
	400

	1
	335

	2
	295

	3
	255

	4
	225

	5
	195

	6
	170

	7
	150


1. Graph the tire data using Open Calc. Sketch the graph in the space below:

[image: image1.png]



2. What kind of relationship seems to exist between time and pressure? Justify your answer. 

3. Determine the rate of change of pressure in this data using finite differences. You may wish to add a column to the data table to record your results. What does this tell you about the data? 

Exploring Exponentials – Leaky Tire (Continued)

4. Perform a regression analysis of the data on your graphing calculator using linear, quadratic, and exponential models. Record your results below giving the equation for each model. Sketch a graph of each model along with the data points. 


Linear Equation: ____________



Quadratic Equation: ____________



Exponential Equation: ____________

5. Which model best represents this data? Justify your answer. 

6. Use your best model equation to answer the following questions. Show your work.

	a) What will the pressure be after 10 days? 
20 days?


	b) How long will it take for the pressure to drop to 
50 kPa?
	c) When will the pressure drop to zero?




Exploring Exponentials – Practise

1) Complete the following analysis in your notes to determine whether a linear, quadratic or exponential model best represents the data.

This data gives the population growth of bacteria cells in a petri dish that was inoculated by a swab from an infected wound:

	Time, t (hours)
	Number of bacteria cells

	0
	250

	1
	525

	2
	1103

	3
	2315

	4
	4862

	5
	10210


a) Sketch the graph using FATHOM
b) Determine the rates of change in bacteria population.

c) Determine the equation that best models this data. Use FATHOM
d) Use your equation to answer the following questions:

i) What will the bacteria population be after 12 h? 2 days?

ii) When will the population reach 1 million?

iii) In real life, will the bacterial population continue to grow like this?

e) Instead of growing as shown in the table above, the bacteria started with 250 cells and increased by a constant amount of 250 cells each hour. What type of equation would model this data?  

f) Now suppose that the number of cells in the petri dish remained constant at 250 no matter how much time passed. What type of equation would model this data? Sketch a graph.
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