Advanced Math – Unit 3 


Comprehensive Curriculum

Assessment Documentation and Concept Correlations

Unit 3:  Exponential and Logarithmic Functions

Time Frame:  Regular – 4.5 weeks

  Block – 2 weeks 

	Big Picture: (Taken from Unit Description and Student Understanding)
· The exponential and logarithmic functions are studied using their four representations.  

· The concepts taught in earlier courses as well as essential mathematical skills needed in this course and in future courses are reviewed. 

· Real-life problems using exponential growth and decay are modeled and sets of data are fitted to those models.

· Exponential and logarithmic functions are recognized, evaluated, and graphed.  

· The laws of exponents and logarithms are reviewed and then used to evaluate and simplify expressions and solve equations.  

· Real-life problems using both functions are solved. 



	Guiding Questions
	Activities

The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       

Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Describe the relationship between exponential and logarithmic equations (N-2-H) (Analysis)
3

Translate and show the relationships among non-linear graphs, related tables of values, and algebraic symbolic representations (A-1-H)(Comprehension)
4

Analyze functions based on zeros, asymptotes, and local and global characteristics for the function (A-3-H) (Analysis)
6

Model and solve problems involving quadratic, polynomial, exponential logarithmic, step function, rational, and absolute value equations using technology (A-4-H) (Synthesis)
10

Represent translations, reflections, rotations, and dilations of plane figures using sketches, coordinates, vectors and matrices (G-3-H) (Comprehension/Application)
16

Correlate/match data sets or graphs and their representations and classify them as exponential, logarithmic, or polynomial functions (D-2-H) (Application)
19

Model a given set of real-life data with a non-linear function (P-1-H) (P-5-H) (Synthesis)
24

Compare and contrast the properties of families of polynomial, rational, exponential, and logarithmic functions, with and without technology. (P-3-H) (Analysis)
27

Represent and solve problems involving the translation of functions in the coordinate plane (P-4-H) (Synthesis)
28

Reflections




	Concept 1:  Exponential and Logarithmic Functions

22. Can students recognize exponential functions in each of the function representations?

23. Can students identify the growth or decay factor in each of the exponential functions?

24. Can students graph exponential functions?

25. Can students recognize, evaluate, and graph exponential functions with base e?

26. Can students use exponential functions to model and solve real-life problems?

27. Can students recognize and graph logarithmic functions with any base?

28. Can students use logarithmic functions to model and solve real-life problems?

29. Can students use the properties of exponents and logarithms to simplify expressions and solve equations?

30. Can students rewrite logarithmic functions with different bases?

31. Can students use exponential growth and decay functions to model and solve real-life problems?

32. Can students fit exponential and logarithmic models to sets of data?


	*17 – The Four Representations of Exponential Functions (GQ 22,23,24,26)
	4, 6, 7, 8, 10, 19, 29
	

	
	*18 – Continuous Growth and the Number e (GQ 25)
	7, 10, 24, 25
	

	
	*19 – Application of Exponential Functions (GQ 26)
	10, 24
	

	
	20– A Look at Ln x Its Local and Global Behavior and Translations in the Coordinate System (GQ 27,28,29)
	4, 6, 7, 8, 16,25
	

	
	*21 – Working with the Laws of Logarithms (GQ 27,28,29,30)
	2, 3
	

	
	*22- Working with Exponential and Logarithmic Functions (GQ 24,27)
	4, 6, 7, 25, 27, 28
	

	
	*23 – Solving Exponential and  Equations (GQ 29)
	6, 7, 10
	

	
	*24 – Problems Involving Exponential Growth and Decay (GQ 60, 63, 65, 66)

*25- Adding to the Function Portfolio
	2, 3, 10, 24

3, 4, 6, 7, 10, 19, 27
	


 Unit 3 –  Concept 1: Exponential and Logarithmic Functions

GLEs

*Bolded GLEs are assessed in this unit

	2
	Evaluate and perform basic operations on expressions containing rational exponents (N-2-H) (Analysis)

	3
	Describe the relationship between exponential and logarithmic equations (N-2-H) (Analysis)

	4
	Translate and show the relationships among non-linear graphs, related tables of values, and algebraic symbolic representations (A-1-H) (Comprehension)

	6
	Analyze functions based on zeros, asymptotes, and local and global characteristics for the function (A-3-H) (Analysis)

	7
	Explain, using technology, how the graph of a function is affected by change of degree, coefficient, and constants in polynomial, rational, radical, exponential, and logarithmic functions. (A-3-H) (Analysis)

	8
	Categorize non-linear graphs and their equations as quadratic, cubic, exponential, logarithmic, step function, rational, trigonometric, or absolute value (A-3-H) (P-5-H) (Analysis)

	10
	Model and solve problems involving quadratic, polynomial, exponential logarithmic, step function, rational, and absolute value equations using technology (A-4-H) (Synthesis)

	16
	Represent translations, reflections, rotations, and dilations of plane figures using sketches, coordinates, vectors and matrices (G-3-H) (Comprehension/Application)

	19
	Correlate/match data sets or graphs and their representations and classify them as exponential, logarithmic, or polynomial functions (D-2-H) (Application)

	24
	Model a given set of real-life data with a non-linear function (P-1-H) (P-5-H) (Synthesis)

	25
	Apply the concept of a function and function notation to represent and evaluate functions (P-1-H) (P-5-H) (Application)

	27
	Compare and contrast the properties of families of polynomial, rational, exponential, and logarithmic functions, with and without technology. (P-3-H) (Analysis)

	28
	Represent and solve problems involving the translation of functions in the coordinate plane (P-4-H) (Application)

	29
	Determine the family or families of functions that can be used to represent a given set of real-life data, with and without technology (P-5-H) (Evaluation)


	Purpose/Guiding Questions:

· Recognize exponential function in each of the function representations

· Identify the growth/decay factor in each of the exponential functions

· Graph exponential functions

· Recognize, evaluate and graph exponential functions with base e
· Use exponential/logarithmic functions to model and solve real-life problems

· Recognize and graph logarithmic functions with any base

· Use the properties of exponents and logarithms to simplify and solve equations

· Rewrite logarithmic functions with different bases

· Use exponential growth/decay functions to model and solve real-life problems

· Fit exponential/logarithmic models to sets of data
	Key Concepts and Vocabulary:

· algebraic functions
· relationship of exponential and logarithmic functions
· natural base e
· growth factor, growth rate, exponential growth model, exponential decay model
· natural logarithm, common logarithm, change-of-base formula

	Assessment Ideas:

General Assessments

· The students will perform a writing assessment. They have added to their glossary notebook throughout this unit.  They have also had to explain answers with many of their activities.  Therefore, one of the assessments should cover this material.  Look for understanding of how the term or concept is used.  Use verbs such as explain, show, describe, justify, or compare and contrast.  Some possible topics are given below:

· Explain to a friend how to rewrite the algebraic form of an exponential function 
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 as a logarithmic function with base a. What is the relationship of these two functions?

· How are the domains and ranges of the functions defined by 
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 and y = lnx related?

· Compare an exponential growth model to an exponential decay model. Give examples of each. 

· Students should complete four “spirals” during this unit. A weekly review of previously learned concepts should be ongoing.  One of the favorite methods is a weekly “spiral”, a handout of 10 or so problems covering work previously taught in the course. They can be tied to the study guide for a unit test or as part of a review for the midterm or final exam The first spiral for this unit should cover the material covered in the Algebra II course.  An example of such a spiral is the Spiral BLM.  Design other spirals that review what students missed on the pretest as well as using problems that (1) reinforce the concepts learned in earlier activities, (2) review material taught in earlier courses, or (3) review for the ACT or SAT. 

· The student will turn in this entry for the Library of Functions for an assessment  using the Library of Functions – The Exponential Function and Logarithmic Function BLM.   
· Weekly spirals reviewing previously learned concepts

· Teacher made assessment including constructed response

· Teacher made assessment including questions which look for understanding in terms or concepts with verbs such as show, describe, justify, or compare and contrast.

· Teacher made assessment including application of concepts to real life situations

Activity-Specific Assessments:  Activities 17,23


	Resources:

·  Glencoe Chapter 11


	Materials Needed:

· Graphing calculator


Sample Activities

Start with the idea that students have been exposed to the properties of exponents and logarithms; that they understand that 
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and 
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 are equivalent expressions;that they are able to work with rational exponents; and that they recognize the graphs of the exponential and logarithmic functions.  Students studied exponents in both Algebra I and Algebra II. Unit 6 in Algebra II is devoted to exponential and logarithmic functions. Before beginning this unit, the teacher should be familiar with what was covered and the vocabulary used in those Algebra II units. Begin this unit by giving the students the Pretest BLM. This will give a good idea of how much the student remembers. Spirals throughout this unit should reinforce those concepts in which the students are weak.

Ongoing:  The Glossary  

Materials List: index cards 3 x 5 or 5 x 7, What Do You Know About Exponential and Logarithmic Functions? BLM, pencil

The two methods used to help the students understand the vocabulary for this course. As was done in Units 1 and 2, begin by having each student complete a self-assessment of his/her knowledge of the terms for this unit using the modified vocabulary self awareness (view literacy strategy descriptions) What Do You Know About Exponential and Logarithmic Functions? BLM. Students should continue to make use of a modified form of vocabulary cards (view literacy strategy descriptions). Add new cards for the following terms as they are encountered in the unit: algebraic functions, transcendental functions, exponential functions, symbolic representation of an exponential function,  exponential growth model, exponential decay model, logarithmic functions, relationship of exponential and logarithmic functions, natural base e, growth factor, growth rate, exponential growth model, exponential decay model, natural logarithm, common logarithm, logarithm to base a, change-of-base formula,  properties of exponents, laws of logarithms, rational exponents, compound interest, half life.

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom's level.

*Activity 17:  The Four Representations of Exponential Functions 

(GLEs: 4, 7, 8, 10, 19, 29) 

Materials List: The Four Representations of Exponential Functions BLM, calculator, graph paper, pencil

Students need to be familiar with the following vocabulary for this activity: algebraic functions, transcendental functions, growth factor, growth rate, exponential functions, symbolic form of an exponential function, exponential growth model, and exponential decay model.

Unit 2 dealt with polynomial and rational functions both of which are examples of algebraic functions. Algebraic functions are functions whose symbolic form deals with the algebraic operations of addition, subtraction, multiplication, division, raising to a given power, and extracting a given root. The exponential and logarithmic functions studied in this unit are examples of transcendental functions. 

In general, exponential models arise whenever quantities grow or shrink by a constant factor, such as in radioactive decay or population growth.  Some of the problems in this activity will require the students to determine whether or not the data is exponential by looking for this constant factor. Two examples are shown below.
Example 1:   One hundred dollars is invested in a savings account earning 5% per year as shown below:

	Y (year)
	1
	2
	3
	4
	5

	M (money in bank)
	$100.
	$105.
	$110.25
	$115.76
	$121.55


Is the growth of the money exponential? If it is exponential, what is the growth factor?

To determine the answers, look at the ratios of the successive values of M (money in the bank) 
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   Each of these ratios equals 1.05. Therefore the growth of money is exponential and the constant growth factor is 1.05.

Example 2: Musical Pitch

The pitch of a musical note is determined by the frequency of the vibration which causes it. The A above middle C on the piano, for example, corresponds to a vibration of 440 hertz (cycles per second). Below is a table showing the pitch of notes above that A.

	Number n, of octaves

above this A
	0
	1
	2
	3
	4

	Number of hertz,

V = f(n)
	440
	880
	1760
	3520
	7040


Set up ratios of successive values of V:
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  Each of the ratios is equal to 2, so the function is exponential and 2 is the growth factor. This leads to the algebraic representation of an exponential growth/decay function:
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where Po is the initial quantity and the vertical intercept of the graph, a is the base or growth/decay factor, t is the time involved, and P is the quantity at time t. Some textbooks will use Ao and A instead of Po and P. The teacher may want to change the BLM  for this activity to reflect the textbook notation.

Exponential decay occurs when the growth factor is less than 1.  If r is the growth rate, then 1 + r is the growth factor and 1 – r is the decay factor.  For instance, the problem may read that the depreciation of a car value is 12%. This means that we have a decay factor with .12 being the value of r so 1 – .12 = .88. The decay factor is .88. The decay rate is .12 or 12%.  The equation would then be 
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Once the students grasp these concepts, hand out The Four Representations of Exponential Functions BLMs. This is a good classroom activity either for partners or for group work.

The students will be asked to graph the set of values in #2. Be sure that they use graph paper and the appropriate scaling. They should be able to answer the questions using the table and graph. The given equation should only be used to check the answer.


[image: image9]
*Activity 18: Continuous Growth and the number e

(GLEs: 7, 10, 24, 25) 
Materials List: Continuous Growth and the Number e BLM, calculator, pencil, paper

Vocabulary to be covered for this activity: natural base e, compound interest

Prior to this activity, students should be reintroduced to the irrational number e and to the function f(x) =ex. It helps to have the students graph the three functions 
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to see the place of e on the number line. The graphs on the TI-83 below use a window of Xmin .5, Xmax 1.5, Ymin -1, and Ymax 4.  Pressing trace will show the values of 21, e1, and 31. 
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Once this is done the idea of continuous growth can be introduced.

Thus far students have been working with the exponential function 
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where Po represents the initial amount, a the growth factor, and t the amount of time that has elapsed.  If the growth is continuous then a is equal to ek for some k.  If a > 1 (exponential growth), then k > 0.  If a< 1 (exponential decay), then k < 0. The equation for continuous growth can be written as 
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,  P is growing or decaying at a continuous rate of r. 

Example:

One of the most familiar examples of continuous growth is that of compound interest. Money can be invested at an annual rate of interest or it can be compounded quarterly (four times a year), monthly, daily, or continuously. Let n be the number of times a year the initial amount is compounded. This would give us the following formula
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where n is the number of compounding periods. What if the money was compounded continuously? In general, if you invest Po dollars at an annual rate r (expressed as a decimal) compounded continuously, then t years later your money would be worth 
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Suppose $100 is invested for 5 years at a rate of 5%. How much would we have using each of the compounding periods?

	number of 

periods
	yearly

  1
	quarterly

      4
	monthly

    12
	daily

365
	continuously



	formula
	
[image: image16.wmf](

)

5

05

.

1

1000


	
[image: image17.wmf]5

4

4

05

.

1

1000

×

÷

ø

ö

ç

è

æ

+


	
[image: image18.wmf]5

12

12

05

.

1

1000

×

÷

ø

ö

ç

è

æ

+


	
[image: image19.wmf]5

365

365

05

.

1

1000

×

÷

ø

ö

ç

è

æ

+


	
[image: image20.wmf]5

05

.

1000

×

e



	amt saved
	$1276.28
	$1282.04
	$1283.36
	$1284.00
	$1284.03


Use the compound interest formula with the following problems:

Example 1. Suppose that $1000 is invested at 6% interest compounded continually. How much would be in the bank after 5 years? How would it compare with $1000? compounded annually?   continually $1349.86 and annually $1276.28

Example 2. An investor has $5000 to invest. With which plan would he earn more: Plan A or Plan B?

Plan A: 7.5% compounded annually over a 10 year period?

Plan B: 7% compounded quarterly over a 10 year period?

Solution: Plan A. It would earn $10,305.16. Plan B would earn $10,007.99 during the same period.

Hand out the Continuous Growth and the Number e BLMs. Let the students work in groups. 

Activity 19: Applications of Exponential Functions: (GLEs: 10, 24)

Materials List: Saving for Retirement BLM, pencil, paper, calculator

Saving for retirement is an excellent application of the use of compound interest. Use SQPL- student questions for purposeful learning (view literacy strategy descriptions) to set the stage for a discussion on the best methods of putting away money for retirement. In general, an SQPL lesson is one that is based on a statement that would cause the students to wonder, challenge, and question. The statement does not have to be factually true as long as it provokes interest. Instead of a statement, use the following scenario to provoke student questions.  The activity is designed to teach students the importance of starting at an early age to save for retirement. Instead of a statement, use the following scenario to provoke student questions. It is a superb use of the exponential function in a problem that will teach students more than just the mathematics involved. Hand out the Saving for Retirement BLMs to each of the students in the class and read with them the following: 

Two friends, Jack and Bill, both begin their careers at 21. By age 23 Jack begins saving for retirement. He is able to put $6,000 away each year in a fund that earns on the average 7% per year. He does this for 10 years, then at age 33 he stops putting money in the retirement account. The amount he has at that point continues to grow for the next 32 years, still at the average of 7% per year.  Bill on the other hand doesn’t start saving for retirement until he is 33. For the next 32 years he puts $6000 per year into his retirement account that also earns on the average 7% per year.  At age 65 Jack will have the greatest amount of money in his retirement account. 

Have the students work with a partner. Each set of partners should generate one good question about this statement. There will be questions of disbelief, since Jack only puts $60,000 of his own money in his account while Bill puts $192,000 in his account. Some other questions might be

· How is it possible that Jack will have the most money in his retirement fund? 

· How much money will Jack have in his account at age 33?

· Does the exponential growth formula work in this case?

· Is there a formula for this type of saving?

· What if the interest rate changes?

Write all the questions on the board so everyone can see them.  If a question is asked more than once put a check by it. Add your own questions if students leave out important ones.  Once the questions have been asked, encourage the students to figure out how much each person has saved. Students usually have little trouble figuring the amounts for Jack and Bill using their calculator. They also find out that the exponential growth formula cannot be used if money is being added to the account on a regular basis. Once the students realize that the statement is true and they have found the amount of money each will have at age 65, give them the future value formula 
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 and show them how it is used. Try some different scenarios with the class such as:

(1) What if the interest rate averages 10% instead of 7%, how much Jack and Bill will each have.

(2) Suppose Jack retires at 62. How does his retirement fund compare to Bill’s who will retire at 65? 

Students find it hard to believe that by retiring at 62, Jack’s retirement will be so much less. Graph the function 
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and run the table with TblStart at 1 and (Tbl=1. This will give the students a chance to see how money grows. The work for the statement is found on the Saving for Retirement with Answers BLM.  
Activity 20: A Look at Ln x Its Local and Global Behavior and Translations in the Coordinate System 

(GLE 4, 6, 7, 8, 16, 25)

Materials List: The Local and Global Behavior of Ln x BLM, Translations, Dilations, and Reflections of Ln x BLM, graphing calculator, graph paper, pencil

Vocabulary to be covered for this activity: natural log function.

Look again at the graphs of
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. Notice that each of the graphs is strictly increasing and therefore passes the horizontal line test. Each must have an inverse. In this activity the natural log function is introduced. Students learn that it is the inverse function of f(x) = ex.  Students should see this algebraically, numerically, and graphically. Remind them that the domain of the function is the range of its inverse, and the range of the function is the domain of the inverse. Demonstrate this using the graphing calculator:
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Ln (Ans) must be used since e2 is an irrational number. The point (0, 1) is the only rational ordered pair for f(x) = ex, and (1, 0) the only one for f(x) = ln x. If the domain of  
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 is the set of reals, then the range of y = ln x is also the set of reals. The graph of 
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 uses the negative x-axis as a horizontal asymptote, so the graph y = ln x will use the negative portion of the y-axis as a vertical asymptote. 

The first blackline master, The Local and Global Behavior of Ln x, is a graphing utility activity designed to help students understand why the range of the natural logarithmic function is the set of reals. Most students do not realize the limitations of the calculator graph; therefore, they assume that because the graph stops, that is the minimum value of the range. Hand out The Local and Global Behavior of Ln x BLM. This is best done individually.  Check this blackline master with the class. Make sure that each student understands the domain and range of f(x) = ln x. 

The second blackline master, Translations, Dilations, and Reflections of Ln x BLM, begins with a modified opinionnaire (view literacy strategy descriptions) that will enable the student to predict how changes in the constants a, b, and c will cause changes in the graph of the function f(x) = a [ln(x + b)] + c. Hand out the Translations, Dilations, and Reflections of Ln x BLM. Ask students to read each statement. In the column marked My Opinion, students should place a ( if they agree with the statement and an X if they disagree. If they disagree, they should explain why in the next column. This portion of the activity should be done independently. Once the students have completed the opinionnaires have them take out their calculators and graph each function to check their work. Go over each of the problems answering any questions that might arise. Finally, give them time to work Part II of the Translations, Dilations, and Reflections of Ln x BLM. Students can work in groups with Part II.
*Activity 21: Working with the Laws of Logarithms 

(GLEs: 2, 3) 

Materials List: Working with the Laws of Logarithms BLM, pencil

Vocabulary to be covered for this activity: logarithm to base a, common logarithms, laws of logarithms

Students were introduced to the laws of logarithms in Unit 6 of Algebra II. How much of a review they will need depends on how well they did on questions 6 and 7 of the pretest for this unit. The change of base formula for logarithms: 
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should be covered now. The calculator will give values for common logarithms and logarithms to the base e only. If they are to evaluate the logarithms they must change to one of the two bases.

Example problems to use for this activity:

1. log34 = 
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2. Solve: 
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 Write the answer to the nearest thousandth.
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Hand out Working with the Laws of Logarithms BLM. Students should work individually on this worksheet during class.

Activity 22: Working with Exponential and Logarithmic Functions (GLEs: 4, 6, 7, 25, 27, 28)
Materials List: Working with Exponential and Logarithmic Functions BLM, graph paper, graphing calculator, pencil

This activity will revisit some of the concepts in Unit 1, this time using exponential and logarithmic functions. Begin by having students work the following problems as a review:   

1. Begin with the graph of y = 2x. Give the students the equation y =
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. Ask the students how the graph would differ? 

Below is the graph of y = 2x with y = 
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2. Given the function
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 and h(x) = f(g(x)):
a) Identify f(x) and g(x). Give the domains and ranges of each of the three functions. 

b) Classify the composite function 
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as even, odd, or neither.

Solutions:

a) f(x) = ex and g(x) = x2. The domain of each of the functions is the set of reals. The range of h(x) is {y: y ≥ 1}. The range of f(x) is {y: y > 0} and the range of g(x) is {y: y ≥ 0}.

b) h(x) and g(x) are both even functions while f(x) is neither.

Hand out the Working with Exponential and Logarithmic Functions BLMs. Students should first work on it by themselves, then check their answers with their groups. Encourage them to sketch the graph by hand before looking at it on the calculator.

Activity 23: Solving Exponential Equations (GLEs: 6, 7, 10) 

Materials List: Solving Exponential Equations BLM, paper, pencil, graphing calculator

This activity is designed to give students practice in solving the equations they will encounter in the exponential growth and decay problems. Part A of this activity is non-calculator based.  Students will need to use the laws of exponents and logarithms to write the exact answer.  Part B of the activity uses a calculator.  The equations are the type students will encounter in solving real-life problems. Part C uses graphs to solve the problem.  

Problems to use as examples in class: 

1. 2200 = 300(1.05)t

2. 
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3.  Use a graphing utility to solve the equation: 
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Solutions:

1. 
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 to the nearest thousandth

2. 6.096 to the nearest thousandth

3. 
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Activity 24: Problems Involving Exponential Growth and Decay (GLE 2, 3, 10, 24)

Materials List: Applications Involving Exponential Growth and Decay BLM, paper, pencil, graphing calculator 
Vocabulary to add to the list: half-life.

Students will be working again with variations of the exponential growth/decay equation 
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 where t is used to represent time. In the applications shown here, the formula is written in another form 
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 where k = time needed to multiply Po by a. For instance: 

· A financial planner tells you that you can double your money in 12 years. This would be written as
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. Note that P(12) = 2Po.

· The half-life of a radioactive isotope is given as 4 days. This would be written as
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. Note that P(4) = ½ Po.

Hand out Applications Involving Exponential Growth and Decay BLMs. Students should work in their groups on this activity. See Specific Assessments: Activity 8 in the Sample Assessments section for scoring suggestions.
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Activity 25: Adding to the Function Portfolio (GLE 3, 4, 6, 7, 10, 19, 27)

Materials List: Library of Functions – The Exponential Function and Logarithmic Function BLM, pencil, paper, graph paper
Exponential and logarithmic functions should be added to the Library of Functions at this time.  Hand out the Library of Functions – The Exponential Function and Logarithmic Function BLM to each student. For each function, students should present the function in each of the 4 representations.  They should consider

· domain and range

· local and global characteristics such as symmetry, continuity, whether the function has local maxima and minima with increasing/decreasing intervals or is a  strictly increasing or strictly decreasing  function with existence of an inverse, asymptotes,  end behavior, concavity

· the common characteristics of exponential functions such as the constant rate of change, the existence of a y-intercept, and a zero in all functions where the slope ≠ 0.

·  examples of translation, reflection, and dilation in the coordinate plane

· a real-life example of how the function family can be used showing the 4 representations of a function along with a table of select values

The work they have done in this unit should provide them with the necessary information.
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Ask the students to give the equation needed to reflect y = � EMBED Equation.3  ��� through the x-axis.  


Answer: y = -� EMBED Equation.3  ���





�





Assessment


The student will demonstrate proficiency in working with data that is exponential. The teacher will provide a set of data, ask the students to graph it and then find the exponential functions that model the data.





The graph of y = � EMBED Equation.3  ��� shifts one unit left.





Assessment


The students will demonstrate proficiency in solving exponential and logarithmic equations. The student will explain how to solve at least one.

















Assessment





 The students should work with a group on problems based on the real-life problems using exponential or logarithmic functions. The scoring rubric should be based on 


teacher observation of group interaction and work


explanation of each group’s problem to class 


work handed in by each member of the group
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