Lesson 3: Exponential Functions
Course: Algebra II





         

SOL #:  AII.15: The students will recognize the general shape of polynomial, exponential, and logarithmic functions.  The graphing calculator will be used as a tool to investigate the shape and behavior of these functions. 
Time:  90 minutes

Reference(s) to Content Academy:

John Strebe: The Cooperative Classroom

Debbie Crawford: Designing Problem solving tasks for all students

Objective(s):  

1) Identify when to use direct, inverse, and joint variation
2) Solve problems using direct, inverse, and joint variation
Warm Up and Homework Review: (15 minutes)
1-2-4 mode:

a) Each student will answer 5 problems on simplifying exponential expressions in “Respect mode”

b) Students will then share their answers with their partner in “Defense mode”; they can either keep or change their answers.

c) The students will then group back together and determine the best 5 answers 

d) We will trade papers and check answers.  Points will be awarded towards the bi-weekly winning group.

· While students are completing warm-ups, I will walk around the room checking homework.  After completion of the warm ups, we will review the homework on simplifying exponential expressions.
Lesson: Exponential Functions (60 minutes)

Materials (per group): Casio Graphing Calculator; worksheet on solving exponential equations; worksheet on Graphing Exponential Data
Strategy:
1. Begin by explaining how to solve exponential equations by creating equal bases
a. Work through several different examples
b. Have students work with their partner on the solving exponential equations following the “Pairs Check with a Switch” method
i. There will be two sheets, a “blue” and a “black” sheet; work the first, give it to your partner to check, they work the second, and then you check the second
ii. The partners will turn in the “blue” worksheet to receive a grade
2. Now we will look at the graphing of exponential functions
a. Give worksheet on Graphing Exponential Data
b. Students will work through the problems individually, then check with their partner, then check with their group
Evaluation and discussion: (15 minutes)
· The group will turn in the Graphing Exponential Data worksheet for a grade
· Any questions or concerns about exponential functions will be discussed
Homework: 10 problems on exponential equations, 2 problems on graphing exponential functions
Solving Exponential Equations (Blue Sheet)
Partners: _____________________________________________
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Exponential Functions in the Real World
The United States has continued to grow since the late 1700’s.  The following chart shows how the number of people per square mile changed from 1790-1980.

	Year
	People Per Square Mile
	Year
	People Per Square Mile
	Year
	People Per Square Mile
	Year
	People Per Square Mile

	1790
	4.5
	1840
	9.8
	1890
	17.8
	1940
	37.2

	1800
	6.1
	1850
	7.9
	1900
	21.5
	1950
	42.6

	1810
	4.3
	1860
	10.6
	1910
	26.0
	1960
	50.6

	1820
	5.5
	1870
	10.9
	1920
	29.9
	1970
	57.5

	1830
	7.4
	1880
	14.2
	1930
	34.7
	1980
	64


1) Graph the following data on your calculator.  (Remember, enter the numbers in the list, then go back to the Menu and use Stat to graph).  What is happening in the graph?

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2) What is the line of best fit?  Draw it as well to see if it works.  ______________________________

3) a) Using the equation from Question 2, what would be the number of people per square mile in 2000?  Go online and find out the actual amount of people per square mile in the United States.  How close is the prediction?

Prediction: _______

Actual: ________

Difference: _______

    b) Was the prediction equation a good estimator?  Why or why not?

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4) As stated in the title, this is an exponential function.  What other type of function would create a similar outcome?  Why?

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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