Advanced Math – Unit 1 


Comprehensive Curriculum

Assessment Documentation and Concept Correlations

Unit 1:  Functions

Time Frame:  Regular – 3.5 weeks

  Block – 1.5 week
	Big Picture: (Taken from Unit Description and Student Understanding)
· Functions are a fundamental mathematical concept and as such have been part of the mathematics curriculum for much of the student’s school career.  This unit expands on the concepts taught in earlier grades and provides a review of essential mathematical skills needed in the course and in future courses.  

· Technology, including the graphing calculator, is used to support and extend the concepts to be studied.  All students should have access to a graphing calculator.

· Multiple representations of functions – verbal, numeric, graphic, and algebraic – are emphasized. 

· Vocabulary plays an important part in understanding the concepts introduced in this unit. 

· Individual functions are reviewed and studied including linear, absolute value, step, and piecewise defined functions.

	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

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) (Application/Analysis/Synthesis)

6

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

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)

29

Reflections



	Concept 1:  Functions
1. Can students identify functions in their various representations?

2. Can they find the domain and range of functions? 

3. Can they describe local and global behavior? 

4. Can they identify even and odd functions?

5. Can they use translations, reflections, and dilations to write rules and graph new functions from parent functions?

6. Can they combine two functions using the operations of addition, subtraction, multiplication, and division?

7. Can they find and use compositions of functions?

8. Can they verify that two functions are inverses of each other? 

9. Can they use the graphs of functions to decide whether functions have inverses?

10. Can they interpret inverse functions within the context of a real-life application?

11. Can they rewrite an absolute value function as a piecewise defined function?

12. Can they sketch the graph of a piecewise defined function?

	*1 – Finding Functions in Situations (GQ 1,2)
	4, 6, 25, 29
	

	
	*2 – Determining Odd/Even Functions Based on Symmetry and Function Evaluation (GQ 4)
	25, 28
	

	
	*3 – Functions and their Graphs (GQ 2,3,4,5)
	4, 6, 16, 25, 28
	

	
	*4 – Combinations of Functions (GQ 6,7)
	4, 16, 28
	

	
	*5 – Inverse Functions (GQ 8,9,10


	4, 6, 8, 25, 27, 29
	

	
	*6 – Piecewise Defined Functions (GQ 11,12)

*7- Beginning the Portfolio- Library of Functions
	4, 10, 25
4,6,16,27,28,29


	


Unit 1 – Concept:  Functions

 GLEs

*Bolded GLEs are assessed in this unit

	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) (Application/Analysis/Synthesis)

	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) (Synthesis))

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

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

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

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

	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:

· Identify functions in their various representations

· Find the domains and ranges of the functions using interval notation

· Describe local and global behavior

· Identify even and odd functions

· Use translations, reflections, and dilations to write rules and graph new functions from parent functions

· Combine two functions using the operations of addition, subtraction, multiplication, and division

· Find and use compositions of functions

· Verify that two functions are inverses of each other

· Use the graphs of functions to decide whether functions have inverses

· Interpret inverse functions within the context of a real-life application

· Rewrite an absolute value function as a piecewise-defined function

· Sketch the graph of a piecewise-defined function
	Key Concepts and Vocabulary:

· Function

· Domain and range

· Independent and dependent variables

· Open and closed intervals

· Function notation

· Vertical and horizontal line test

· Increasing and decreasing intervals

· Constant

· Relative minimum and maximum

· Even and odd functions

· Zeroes

· Translations, reflections, and dilations

· One-to-one correspondence

· Composition of functions

· Inverse relations and functions



	Assessment Ideas:

· The student will perform a writing assessment which covers activities of the unit and which uses the glossary created throughout this unit. Look for understanding of concepts are used, by using directions such as explain, justify, or compare and contrast. Some possible topics are given below:
1. Explain to a friend how to find the domain and range of a function.

2. What is the inverse of a function? Is the inverse always a function? How are the domains and ranges of functions and their inverses related? Given the graph of a function how do you tell if it has an inverse?

3. Given f(x) = x2 and g(x) = 1 – 2x, find g(f(2)). Explain how to work this problem.

4. What is an even function, an odd function? What symmetries do the graphs of such functions have? Give examples. Give an example of a function that is neither even nor odd.

· The student will review previously learned concepts throughout the unit.  One favorite method is a weekly “spiral”, a handout of 10 or so problems covering work previously taught in the course. Spirals can also be study guides for a unit test or a midterm exam.  The General Assessments Spiral BLM covers some of the topics learned in Algebra II. 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 students will turn in this entry for the Library of Functions BLM for an assessment. Student instructions for the entry can be found in the blackline masters for Unit 1.

· 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 1,4,6



	Resources:

·  Glencoe 1.1, 1.2, 1.7, 3.1, 3.2, 3.4, 3.5, 3.6, 3.7


	Materials Needed:

· Graphing calculator


Sample Activities

Much of what is covered in this unit was introduced to the student in Algebra II, Units 1 and 7. Prior to the beginning of this unit, the teacher should look at those units to get an idea of what was covered and the vocabulary used. Start with a pre-test covering what students learned in Algebra II about functions to determine what the students remember about the concepts. Pre-test Functions BLM can be found in the Blackline Master section.
All of the units in this course include a “spiral.” A spiral consists of 10 problems designed to give students an ongoing review of the concepts and skills they have learned. Sample spirals are included in each unit. The one for this unit covers topics from Algebra II. More information on spirals is given under General Assessments at the end of this unit.

Beginning the Glossary 

Materials List:  index cards 3 x 5 or 5 x 7, What Do You Know about Functions? BLM, pencil   
Each unit will have a glossary activity.  Two methods will be used to help the students understand the vocabulary for the unit. Begin by having each student complete a self-assessment of his/her knowledge of terms using a modified vocabulary self awareness chart (view literacy strategy descriptions), What Do You Know About This Topic? BLM. Do not give the students definitions or examples at this stage. Ask the students to rate their understanding of each term with a “+” (understand well), a “?” (limited understanding or unsure), or a “ –“ (don’t know). Over the course of the unit students are to return to the chart, add information or examples, and reevaluate their understanding of the terms or concepts. Students should also make use of a modified form of vocabulary cards (view literacy strategy descriptions). Vocabulary in this course is extremely important. This is an excellent method to use to keep track of the vocabulary not only in this unit but throughout the course. Many of these terms will be used repeatedly throughout the year.  One of the advantages vocabulary cards have over a vocabulary list is that, as students add to their cards over the year, the cards can be kept in alphabetical order. This will make it easy to refer to a term or concept when needed. Students should add a vocabulary card as each term is introduced in the unit. Each card should contain the definition, a description of how the term is used in this course, and one or more examples or illustrations of what the term means. Each student should provide his or her own examples. Both sides of the card can be used if necessary. An example of a card on functions is shown below.  Specific examples of each of the representations can be written on the back.


[image: image1]
It would be a good idea if the teacher worked with the class to develop the first card. Once the class understands what should be on a card, developing the cards is something that could be done within a group or with a partner. However, it is necessary that the students’ cards be checked for correctness and completion. Items from the vocabulary should be included as part of the ongoing assessments and the written unit tests. 

Some of the vocabulary that the students encounter in this course will be new; others will be known by a different name. Be aware that students might think that upon hearing a term used for the first time in this course that they are learning a new concept when it is another name for a concept already mastered. For instance, the domain of a function might have been referred to in previous courses as “inputs”, “independent variables”, the set of abscissas of the ordered pair, or “the set of all x’s.”  Call this to the attention of the students when introducing the vocabulary word.  

Vocabulary to know for this unit: function, domain, range, independent variable, dependent variable, open intervals, closed intervals, function notation, vertical line test, implied domain, increasing intervals, decreasing intervals, strictly increasing or strictly decreasing,  constant, relative minimum, relative maximum, local extrema,  even function, odd function, zeros, translations, reflections, dilations, one-to-one,  composition, inverse function, horizontal line test, piecewise functions, continuous functions, functions with discontinuities. 

Be sure to continue the symbolic notation that was introduced in Algebra II, Unit 1 – Activity 2 as shown below. Either notation shown is acceptable. Coordinating the notation with the textbook is very helpful.

 If a < b are real numbers then 

· a ≤ x ≤ b can also be written in interval notation as [a, b] 

· a < x < b can be written in interval notation as (a, b) 

The symbols ∞ and -∞ read as “positive infinity” and “negative infinity” and do not represent real numbers.  Therefore 

· x < a is written in interval notation as (-∞, a)

· x ≤ a is written in interval notation as (-∞, a]

· x > a is written in interval notation as (a, ∞)

· x ≥ a is written in interval notation as [a, ∞)

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 1: Finding Functions in Situations 

(GLE: 4, 6, 25, 29)

Materials List:  Finding Functions in Situations BLM, Solving Problems Using Mathematical Modeling BLM, graphing calculator, graph paper, pencil
Students need to be familiar with the following vocabulary for this activity: 

function, domain, range, independent variable, dependent variable, open intervals, closed intervals, function notation, vertical line test, implied domain
Introduction:

The purpose of this activity is to review and expand on the concept of function. It is especially important that students work with the multiple representations of functions – verbal, numeric, graphic, and algebraic.   Start with an informal characterization of a function such as

A function is a relationship between two quantities such that one quantity is associated with a unique value of the other quantity.  The latter quantity, often called y, is said to depend on the former quantity, often denoted x.

Give a familiar example

The amount we pay for gas and the number of gallons bought.  Given a price, is the total price of the gasoline dependent on the number of gallons bought?

(1) Assign a price for the gasoline. Ask students to name the independent variable and the dependent variable. This is a case in which the cost can be dependent on the number of gallons, or the number of gallons one is able to buy can depend on the amount of money one has to spend.  

(2) Set up a table.

	Number of gallons g
	
	
	
	

	Cost of gasoline c
	
	
	
	


(3) Draw a graph setting up a coordinate system, labeling the axes, and choosing appropriate scales.

(4) Write the rule for this particular function.

Give several illustrations asking the students to name the independent and dependent variables as well as to sketch a graph that might be used. Have the students describe some scenarios. With each example, have the students name the independent and dependent variables. Some examples to use to begin the discussion are as follows:

· The population of bacteria and the time it is allowed to grow

· The cost of postage for a package and its weight

· The time it takes for a rock to hit the ground and the height from which it isdropped

· The balance of a mortgage on a house and time allowed for repayment

Once the students grasp the concept, hand out Finding Functions in Situations BLMs. Have the students work in groups to identify the independent variable, the dependent variable, and to sketch a graph of the relationship in each of these statements.  Possible answers are given.

Ask students to use the procedure below to solve a number of real-life problems throughout the course.

Procedure for Developing a Mathematical Model

1. Set up a table using data that appear to be related.

2. Set up a coordinate system, label axes, and choose appropriate scales.

3. Plot data points as ordered pairs on the coordinate system.

4. Sketch a curve that passes through the points.

5. Describe the functional relationship (or an approximation of it) with a symbolic formula.

6. Use the curve and the equation to predict other outcomes.

7. Consider the reasonableness of your results.

8. Consider any limitations of the model.

9. Consider the appropriateness of the scales.

For this activity the models will be linear.  It will give students a chance to review the linear function while at the same time expand their ideas of function. Use the following problem to illustrate the process.  

Joanne is starting an aerobic exercise program and has learned from her class that the heart rate increases with the increasing intensity of exercise. Each of the exercises she tries is labeled with its exercise intensity. She checks her pulse rate response immediately after each routine and obtains the following information: 

· At rest her pulse rate is 70.

· For the exercise with 0.30 intensity her pulse rate is 106. 

· For the exercise with 0.60 intensity her pulse rate is 142.

· For the exercise at .75 intensity her pulse rate is 160.
She wants to know what her heart rate will be when she exercises at 100 percent intensity.

Using the procedure for developing a mathematical model:

1. Set up a table using data that appear to be related.

	Intensity
	0
	0.30
	0.60
	0.75

	Pulse Rate
	70
	106
	142
	160


2. Set up a coordinate system, label axes, and choose appropriate scales.

3. Plot data points as ordered pairs on the coordinate system.

4. Sketch a curve that passes through the points.

· The pulse rate is dependent on the intensity of the exercise so the Intensity,  I,  becomes the independent variable and the pulse rate, R, the dependent variable. 

· Discuss appropriate scales for each axis.  In order to obtain an accurate graph it is important that the students use graph paper.

5. Describe the functional relationship (or an approximation of it) with a symbolic formula.

· Accurately plotted, the points lie on a line.  This can be confirmed by using the slope formula.  The linear equation R = 120I + 70 is obtained.

6. Use the curve and the equation to predict other outcomes.

· At 100% intensity the pulse rate is 190.

7. Consider the reasonableness of your results.

8. Consider any limitations of the model.  Students should note the limits placed on the domain and range.

9. Consider the appropriateness of the scales.  Did you choose scaling so that the finished graph is accurate? Are the points easily visible?

Information for the model is found on the following website: 

http://www.teamoregon.com/publications/polsrate.html
At this point, hand out Solving Problems Using Mathematical Modeling BLMs. Let the students work in groups to solve each of the problems. 
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*Activity 2: Determining Odd/Even Functions Based on Symmetry and Function Evaluation

(Teacher-Made Activity) (GLEs: 25, 28)

Introduce the students to the concepts of odd and even functions.  The students should be able to determine whether a function is odd, even, or neither based on the algebraic method (evaluate at f(-x) ).  The students can then be led to the discovery of the graphical test for symmetry.  Even functions are symmetric to the y-axis, and if (x,y) is a point on the function, then (-x,y) is also a point on the function. Odd functions are symmetric to the origin, and if (x,y) is a point on the function, then (-x,-y) is also a point on the function. 

*Activity 3: Functions and their Graphs 

(GLEs: 4, 6, 25, 28)

Materials List: Functions and Their Graphs BLM, graphing calculator, pencil

Students should be familiar with the following vocabulary for this activity: 

increasing intervals, decreasing intervals, constant, relative minimum, relative maximum, local extrema, even function, odd function, zeros, translations.  

Students will use equations and graphs to find the domain and range, increasing and decreasing intervals, relative extrema, and the symmetry of functions in this activity. Again this will be a review of what the student learned in Algebra II.  Unit 1 Activity 3 and Unit 7 Activities 1, 2, and 7 cover this material in Algebra II.  Problems 2, 6, 9, and 10 on the pretest will give an idea of how much students remember. When discussing the graphs of functions be sure to distinguish between a curve or line that has an end point and one whose end behavior is 
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   or  - .

 This is a good time to mention asymptotes and how they are shown as a dotted line on a graph. The problems below can also be used as a review. Identify the location of a maximum or minimum (the x-coordinate) and its value (the y-coordinate). 

1. Find the domain and range of
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. Support the answer with a graphing utility.


a) 2 – x ≥ 0    the value under the square root must be ≥ 0 


b) x ≤ 2         solution
of the inequality in part (a)


c) domain is {x: x ≤ 2} Note: Use the type of notation that the textbook uses. The

                 interval notation for the domain would be (-
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d) the range for a square root is y ≥ 0, but there is a vertical translation upward by

                3 units. Therefore, the range is {y: y≥ 3}. Using interval notation this would be

               [3, 
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The graph using a TI-83+
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If the graph goes to the edge of the window then the end-behavior is 
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   or  - .

 The fact that the graph stops at x = 2 shows that x < 2 or x ≤ 2. A quick check of the table function shows that the answer with this problem is x ≤ 2.
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Use the graph shown above to find the following     

      a)  the domain and range of f
b) On which intervals is f increasing?

      c) On which intervals is f decreasing?

      d) What are the zeros of f? 

      e) Where is f(x) > 0? 

      f) Where is f(x) < 0

Answers: (a) domain is {x|x > -6}, range is {y|y > -3}

                (b) increasing (-3, 0)

    (c) decreasing (-6, -3) and (0, 
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    (d) zeros are -2 and 2

    (e) f(x) > 0  (
[image: image11.wmf]-¥

, -4) and (-2, 2) 

    (f) f(x) < 0 (-4, -2) and (2, 
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Once the students understand the vocabulary, have them work the problems on the Functions and Their Graphs BLMs.

*Activity 4 : Combinations of Functions 

(GLEs: 4, 10, 16, 28) 

Materials List:  Operations on Functions BLM, graphing calculator, pencil 

Students need to be familiar with the following vocabulary for this activity: composition of functions.

Students have learned how to combine functions to create new functions in Algebra II. This activity begins with a review of those operations, then continues with problems composing functions, as well as, practice in combining functions using the four representations of functions. Encourage students to support their answers with a graphing utility.  For example, if students are asked to find f(g(x)) where f(x) = x2 and
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and y2= (y1)2  The Operations on Functions BLM for this activity could be assigned as homework or done in class as a group exercise. It will depend on how much the students remember from Algebra II.
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*Activity 5: Inverse Functions 

(GLEs: 4, 6, 8, 10, 25, 27, 29)

Materials List:  Inverse Functions BLM, graphing calculator, graph paper, pencil

Students need to be familiar with the following vocabulary for this activity: inverse function, one-to-one, strictly increasing or strictly decreasing, and horizontal line test.

Be sure to stress that 
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stands for an inverse function.  Students confuse 
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 as a command to find the reciprocal of the function instead of its inverse.

Students have learned to find inverse functions using linear and exponential functions. A review of the algebraic steps is left to a spiral review.  This activity is written to help students understand why some functions have an inverse that is a function and some do not.   

When a single relationship can result in two functions, those two functions are called inverses of each other. Help students to understand that the independent variable in the first function becomes the dependent variable in the second function.

Examples:

The amount we pay for gas and the number of gallons bought.
The total cost of the gasoline is dependent on the number of gallons bought. The ordered pairs represent (number of gallons, total cost). Now look at it this way: The amount available to spend on gas will determine how many gallons can be bought.  This gives the ordered pair (total cost, number of gallons)

The number of hours worked and the weekly wage paid.   

For a person paid by the hour, the amount he earns per week is dependent on the number of hours worked. The ordered pair is (number of hours worked, total wages paid).  It can also be said that the number of hours worked is dependent on the total wage earned.  Now the ordered pair is (total wages, number of hours worked).

Now look at Activity 2, Finding Functions in Situations BLM, problem # 2. It doesn’t result in two functions.

The height of a punted football and the numbe3r of seconds since it was kicked.

“The height of the football depends on the number of seconds that have elapsed since it was kicked”  (time, height) is a function. “The time that has elapsed depends on the height of the football” is not a function since there are two times when the ball is h feet off of the ground.

Illustrate each of the examples above with tables and graphs. Finally, use the statements in Activity 2, Finding Functions in Situations BLM for more examples.  Have the students work together to determine if each statement results in two functions. They should find that items 1, 3, and 5 are strictly increasing functions and therefore have an inverse. Item 4 does not. 

Help students to see that when an inverse is also a function, the function itself is called a one-to-one function. One-to-one functions are easy to recognize from their graphs.  They pass the horizontal line test since they are either increasing or decreasing throughout their domains. (Many textbooks refer to them as strictly increasing or strictly decreasing functions.)  

Hand out the Inverse Functions BLMs.  This set of problems can be done in class as a group exercise or as homework. 

 *Activity 6: Piecewise Defined Functions 

(GLEs: 4, 25)

Materials List:  Piecewise Defined Functions BLM, pencil

Students need to be familiar with the following vocabulary for this activity: piecewise functions, continuous function, a function with discontinuities,

Piecewise defined functions are functions that use different rules for different parts of the domain. The absolute value function is an example of a piecewise defined function.
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It is also an example of a continuous function. Point out that the linear function is also a continuous function.

There are a number of real-life applications of piecewise functions ranging from the income tax to cost of postal service.  This activity is designed to teach the student (1) how to sketch the graph of a piecewise function and (2) how to rewrite an absolute value function as a piecewise defined function. Linear and absolute value equations are used as the rules for the problems. However, this is one of those activities that can be repeated throughout the course using the equations of that particular unit as rules for different pieces of the domain. Add one or two piecewise problems to the spirals for that particular unit.  

Teaching example:

Graph 
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Begin with the portion f(x) = x + 1 for the piece of the domain x ≤ 2.  Evaluate f(2) and locate on the graph as a filled circle.  Since this is a line, choose another number where x < 2.  
Locate that point and draw a line segment between them.  An arrow can be placed at the point where x < 2. 

Repeat the process for the portion f(x) = x – 3.  Find f(2) and locate that point on the graph as an open circle.  Choose another number where x > 2 and locate that point.  Connect those two points.

An arrow is placed at the point where x > 2. Point out that this is an example of a discontinuous function with the point of discontinuity being at x = 2. The graph “jumps” from the point (2, 3) to an open circle at (2, -1). The discontinuity in this problem is labeled a “jump discontinuity.”

Follow this with more examples if necessary.  Hand out Piecewise Defined Functions BLM. This is an excellent activity for group work.
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Activity 7: Beginning the Portfolio - Library of Functions (GLEs: 4, 6, 16, 27, 28, 29)

Materials List:  a folder, Library of Functions –Linear Functions BLM, pencil, paper, graph paper

Students will have several entries in the Library of Functions over a period of several months. Each teacher should have a place where the work can be kept. Each of the functions studied in this course will have an entry in the Library of Functions. The purpose of this ongoing activity is to prepare a portfolio of functions. It is important that a student have a visual picture of the function, its important characteristics, and what role it might play in real life. The linear function studied in previous courses should be completed in this unit.  The student should begin with the parent function – for linear functions f(x) = x. In many books this is referred to as the Identity Function.  In general the following characteristics should be covered:

· domain and range

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

· discuss the common characteristics of linear functions such as the constant rate of change, the existence of a y-intercept, and a zero in all functions in which 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

· describing  the slope, y-intercept, and zeros within the context of the example used by the student

Name/School_________________________________
Unit No.:______________

Grade            ________________________________
Unit Name:________________

Feedback Form

This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).













Function


The definition: A function is a correspondence or process that assigns a single output to each member of a given set of inputs.





The four representations of a function:





Graphically


The graph of a function is obtained by plotting the set of ordered pairs or the symbolic representation.








Numerically


A set of ordered pairs of its inputs and outputs usually shown as a table   








Verbally


A description of a function in words usually related to a actual situation








Algebraically


y=f(x) where f(x) is some expression in terms of x








�





Assessment





The students will engage in a group activity using problems similar to those used in Activity 1 and worked in the Solving Problems Using Mathematical Modeling BLM. The student will use the Procedure for Developing a Mathematical Model and will be evaluated using a rubric based on 


teacher observation of group interaction and student work


work handed in by each member of the group


an explanation of each group’s problem to the class


One method of determining a group grade is to randomly select a paper from each group and to grade that paper. The grade for that paper will provide the group grade for the hand-in portion of the grade. If there is time to have each group explain a particular problem, then the choice of the person to explain the problem for the group is by random selection.








Assessment


The students will demonstrate proficiency (a) in writing absolute value functions as piecewise defined functions and (b) in graphing piecewise functions. Problems should include ones such as shown in the examples below:


1) Graph f(x) = 2x – 3, x ≤ 1


		  2 – x, x > 1


2) Rewrite as a piecewise function and graph:


      		   f(x) = |4x – 2|





Assessment


The student will demonstrate proficiency in working problems covered throughout this unit. Choice of those problems will depend on classroom progress as well as previous knowledge of the material. Below is a set of problems that could go with the material covered in the next activity.





Given:


� EMBED Equation  ���


Find:


a) � EMBED Equation  ���


b) (fg)(x)


c) � EMBED Equation  ���


d) � EMBED Equation  ���
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