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Rationale

When teaching any subject, especially mathematics, students want to know not only how to complete a task, but also why they need to learn the mathematics in the first place.  There must be a connection between academic concepts and real-world conditions so that students are encouraged to see how what they learn relates to their lives (Williams, 2007).  The need to understand and be able to use mathematics in everyday life and in the workplace has never been greater and will continue to increase.  We live in a time of extraordinary and accelerating change. New knowledge, tools, and ways of doing and communicating mathematics continue to emerge and evolve.  Classrooms and teachers need to be open for change in order to prepare students for the future.  


In general, high school is a time of major transition for many students.  They enter high school as young teens grappling identity issues while handling their own mental and physical capabilities.  Throughout high school, they develop by becoming more autonomous while being able to effectively work with others, becoming more reflective, and developing both personal and intellectual competencies that they will take into the workplace or into postsecondary education.  Throughout high school, students should build on their prior knowledge, learning more-varied and more-sophisticated problem-solving techniques. They should increase their abilities to visualize, describe, and analyze situations in mathematical terms.  (NCTM, 2000)

This unit will begin to do just that.  By combining constructivist and behaviorist models while implementing various instructional models in lesson plans, students will learn new way to learn while the teacher practices new ways to plan and teach.  The familiar teacher-directed classroom is not appropriate for all lessons, and this unit will reflect that belief.  To begin, students will be given a pre-assessment.  This will allow students to activate their prior knowledge while allowing the teacher to better plan for instruction.  Throughout each lesson, students will be given an opportunity for guided practice while discovering real-world connections.  Both formative and summative assessments will be used to ensure that learning objectives are being properly met.  
The content of this unit is about relations and functions.  According to the Principles and Standards for School Mathematics by NCTM, by the end of ninth grade, students should have represented linear functions with tables, graphs, verbal rules, and symbolic rules and worked with and interpreted those representations (2000).  During the entire unit, students will focus on linear function relationships, however, for this sub-unit, students will be given a general overview of functions, relations, functional notation, a few nonlinear relationships, and real world applications in regards to direct and inverse variation.  Learning and understanding functional notation will enable students to use a wide range of explicitly and recursively defined functions to model the world around them.  Moreover, their understanding of the properties of those functions will give them insights into the phenomena being modeled.  
The focus of this sub-unit will be to provide students with the tools they need to understand functional relationships throughout the rest of their mathematical careers.  Although this goal seems monumental, it is written to show the huge importance of functions.  Functional relationships are one of the most powerful concepts in mathematics and a common occurrence in real life situations.  (You, 2008)  
Resources: 

National Council of Teachers of Mathematics (NCTM).  Principles and Standards for School Mathematics. Reston, VA: NCTM, 2000.  
You, Z. (2007/2008). Investigating students’ thinking about functional relationships. Mathematics Teacher. 13(5), 312-315.  
Williams, D.L. (2007).The What, why, and how of contextualized teaching in a mathematics classroom. Mathematics Teacher. 100(8), 572-575.
Learner Outcomes 

Relations and Functions Sub-unit 
· Students will identify the axes, origin, and quadrants of a coordinate plane.  (knowledge) 

· Students will graph by plotting ordered pairs.  (knowledge) 

· Students will interpret, sketch, and analyze graphs from various situations.  (comprehension) 

· Students will apply the definitions of independent, dependent, domain, range, input, and output to a set of data and a graph.  (application)

· Students will determine if a relation is a function by using both a mapping diagram and vertical line test.  (application)

· Students will properly use function notation.  (application) 

· Students will model functions using graphs, tables, and function rules.  (application) 

· Students will choose and explain whether a graph, table, or function rule will work best for a given situation.  (analysis) 

· Students will explain why a given set of data is either continuous or discrete by writing a sentence and displaying their choice graphically.  (synthesis) 

· Students will create function rules, using function notation, given a table of values or a real world problem (i.e. direct and inverse variation).  (evaluation) 

· Students will relate the concept of functions to situations within their lives.  (evaluation) 

· Students will be able to compare and contrast direct and inverse variation in addition to applying the formulas when appropriate.  (application/synthesis)
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Unit 6: Pre-Assessment

In a small group (2 – 4 people), complete the following pre-assessment to the best of your ability.  This will be graded on participation/completion, NOT CORRECTNESS.  You must be actively participating and working to receive full credit!!! 
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1) Label the following on the coordinate plane: 


x-axis


y-axis


origin


quadrant 1


quadrant 2


quadrant 3


quadrant 4

2) In your own words explain/define/give an example for the following terms.  Just do your best! ( 

a) ordered pair:


b) x-coordinate:




c) y-coordinate:


d) input:





e) output:


f) function: 
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3) Name each ordered pair and give the quadrant it is in.  


A: _________

quad ______


B: _________

quad ______


C: _________

quad ______


D: _________

quad ______


E: _________

quad ______


F: _________

quad ______
4) Plot and label each point on the coordinate plane


U (-2, 4) 

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	



V (3, -1) 


W ( -5, 2) 

X (0, -1)


Y (4, 0)


Z (3, 4)
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1) Label the following on the coordinate plane: 


x-axis


y-axis
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quadrant 1


quadrant 2



quadrant 3
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quadrant 4

2) In your own words explain/define/give an example for the following terms.  Just do your best! ( 

a) ordered pair: describes a point on the coordinate plane. Example (5, 2) , (x, y) 

b) x-coordinate:




c) y-coordinate:


first # in ( )





second # in  ( ) 

d) input:





e) output:


# that goes into a problem, x value


# that comes out of a problem, y value

f) function: exactly one output for every input (one in, one out) 
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3) Name each ordered pair and give the quadrant it is in.  


A: _________

quad ______


B: _________

quad ______


C: _________

quad ______


D: _________

quad ______


E: _________

quad ______


F: _________

quad ______
4) Plot and label each point on the coordinate plane


U (-2, 4) 

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	



V (3, -1) 


W ( -5, 2) 

X (0, -1)


Y (4, 0)


Z (3, 4)
Lesson Plan #1
I. Concept or Skill to Be Learned
· Begin to gain an understanding of functions and function notation

II. Lesson Objectives
· Students will define and begin to use the definitions of independent, dependent, domain, range, input, and output with a relation and its graph.  (knowledge/application)

· Students will determine if a relation is a function by using both a mapping diagram and vertical line test.  (application)

· Students will properly use functional notation.  (application) 

· Students will model functions using graphs and tables. (application) 
III. Materials/Resources
· Media Clip of Dr. Seuss’s story of the Sneetches which can be found at http://www.videosift.com/video/Dr-Seuss-The-Star-Bellied-Sneetches 
· Device to play clip (projector / smartboard /tv) 

· TI-89 (preferably) or TI- 84plus graphing calculator with overhead attachment

· “Function box” as described in: King, S.L. (2002). Sharing teaching ideas: functional notation. Mathematics Teacher, 95(8), 636-639.

· Student Outlines: section 1.4/5.2 (attached)
· Student textbook: Bellman, A.E., Bragg, S.C., Randall, C.I., Hall, B., Handlin, W. G., Kennedy, D., (2007). Prentice Hall Mathematics Algebra 1. Boston: Pearson/Prentice Hall.

IV. Procedures
Engagement: (day1: 15 minutes)
· During the pre-assessment, students were asked to define the term function.  Although this term was discussed in a group discussion, asking students what the word meant to them, an explanation was not provided by the teacher.  

· To begin this lesson, students will be reminded of the discussion from the previous day.  The teacher will tell the students that the word function reminds her of the Sneetches.  
· Students will watch Dr. Seuss’s story of the Sneetches (7 minutes) 

· Following the video, we will discuss that the video depicted a type of function machine.  
Exploration: (day 1: 25-30 minutes)
· Students will be asked to get out their outlines for section 1.4/5.2 (attached).  The teacher will lead the students through completing the definitions.  The terms will be related back to the video to help students make a connection and better learn the terms.  
· For instance, an input was a plain bellied sneetch.  An output was a plain bellied sneetch “with a star, upon thars!” 
· To further this, the domain is the group of every plain-bellied sneetch that entered Sylvester McMonkey McBean’s “peculiar machine.” The range was the group of every plain-bellied sneetch who came out with a star.  
· To teach mapping diagrams, a “function box/machine” will be used to help students determine functional relationships.  

· Example 1: This example shows a function, exactly one output for each input  

· Example 2: This example does not show a function because 8 has 2 outputs.  

· A mapping diagram will then be introduced as a visual way to determine functional relationships while re-enforcing vocabulary.  
· Example 1: See 2a on outline-is not a function because 3 has an output of -2 and 3.  (Completed with teacher)
· Example 2: See 2b on outline-is a function because each input has exactly one output.  (Completed without teacher) 
· Following mapping diagrams, students will be shown a second way to determine if a relation is a function, the vertical line test.  
· Example 1: See 3a: is a function (Completed with teacher)
· Example 2: Sea 3b: is not a function (Completed without teacher)
· When introducing both the mapping diagram and the vertical line test, the teacher will explain that functions are vital to mathematics.  Relations are just groups of data and with all data, it has to be analyzed.  Analyzing relations using functional relationships can help people visualize data (graphs), model data (equations), and ultimately make predictions.  

Explanation: (day 2: 15 minutes)
· Since functions lead to equations and predictions, students will be introduced to function notation.  Function notation will “name” an equation in a way that is can be organized and used.  
· The teacher will lead students though filling out #4 on their outlines.  

· In ways of organization, f(x), “f of x” is the same as y, but f(x) allows us to see what is being put into the “function machine” or equation.  

· Example 1: f(x) = x + 2.  If we put 1 into the machine, 
what will come out? If we put in 2, what will come out?... 


· The teacher will transition from the function machine to an x/y t-chart (a familiar way for student to graph points).  This chart is expanded to include a center column that replaces the “function machine” with a place where students can show work and incorporated new notation.  
· Examples: 5a (completed with teacher) & 5b (completed without teacher) on outlines.  

· The most common mistake with function notation is that students confuse it with multiplication.  Using the function machine and the chart, students will discover the meaning for themselves.  

· Students will then finish the outline by applying and incorporating the definitions of domain and range with function notation/chart.  (completed without teacher)
Extension: (day 2: 10 minutes)
· Using the graphing calculator or function box, the teacher will display the input and output values, while the students guess the function.  Students will then be asked to write the function, using correct function notation.  
· Example 1: f(x) = 2x.  f(1) = 2, f(2) = 4, f(5) = 10.  

· Example 2: f(x) = 3x – 5.  f(3) = 4, f(5) = 10, f(9) = 22.  

Evaluation:  
· Formative assessment will take place throughout the lesson.  Whenever students are asked to complete an example on the outline without the teacher, the teacher will circle the room while observing students and offering help when needed.  

· Students will be given time to begin their homework in class.  During this time, the teacher will circulate the room offering help and observing students.  

· Homework will be checked for completion the following day.  Students will check their own answers from the key placed on the overhead and ask questions as needed.   

· The assignment is out of the textbook.  Pg.259 #’s 2 – 12 even, 18, 22, 24, 30 – 38 even, 42 – 44 (A PDF snapshot of the teacher’s edition is provided) 


SECTION 1.4: PATTERNS AND FUNCTIONS (P. 27) 

SECTION 5.2: RELATIONS AND FUNCTIONS (P. 257) 

1) Define. 
a) relation: a set of ____________ 


b) function: exactly one _____ for every _______. 

c) independent variable: 



d) dependent variable: 
e) domain: the set of possible_______ values
f) range: the set of possible ________ values

g) vertical line test: 
2) Use a mapping diagram to determine whether each relation is a function.  Explain.  

a) {(3, -2), (8, 1), (9, 2), (3, 3), (-4, 0)}

b) {(6, 0), (7, -1), (5, 2), (2, 6), (4, -1)}

3) Show that each relation is or is not a function by using the vertical line test. 

a) {(0, -2), (1, -2), (-3, 1), (-2, 0), (-1, -1), (3, 2), (2, -3)
      b) {(0, 2), (1, -1), (-1, 4), (0, -3), (2, 1)}


4) Function Notation: y is the same as________.  This is read as ________________________________ or _____________ for short.  

SECTION 5.2 & 1.4 CONTINUED:
5) Make a table for each function rule using the values x = -2, -1, 0, 1, 2.  

a) f(x) = 8 – 3x






b) f(x) 2x2 - 4
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	f(x)
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6) Give the domain and range for each function in #5. 

a) f(x) = 8 – 3x






b) f(x) 2x2 – 4

Homework: Pg.259


Lesson Plan #2
I. Concept or Skill to Be Learned
· Further develop students understanding of functions by using real-life linear problems.  
II. Lesson Objectives
· Students will properly use functional notation.  (application) 

· Students will model functions using graphs, and tables. (application)  

· Students will choose and explain whether a graph, table, or function rule will work best for a given situation.  (analysis) 

· Students will explain why a given set of data is either continuous or discrete by writing a sentence and displaying their choice graphically.  (synthesis)

· Students will relate the concept of functions to situations within their lives.  (evaluation)

III. Materials/Resources
· Student Outlines: section 5.3 (attached)
· Worksheet 5.3 (attached) 
IV. Procedures
Introductory Activity: (day 1: 20 minutes)
· Students will check the answers to their homework while the teacher checks each student’s assignment for a completion grade.  Students will then be given the opportunity to ask questions.  (10 minutes)
· Students will be asked to get out their outlines 5.3.  
· Students will match the terms, graphs, function rules, and tables, with their definitions.  Students will then compare their answers with at least two other people.  During this time, the teacher will be overseeing and observing students.  
· After students have discussed their answers, the teacher will ask for examples of each term.  
· How are graphs, tables, and function rules similar? Different? How have we learned to write function rules?  

· Students will then do #1 on the outline on their own.  This problem is a review of using a chart to find input and output values of a function.  Then students will graph their results.  (This is the first place time students are formally introduced to “linear” functions)

Developmental Activity: (day 1: 20 minutes)
· The students will brainstorm options for the top 4 things to remember when graphing a real-world problem.  Although students will easily think of more than 4 things, the teacher is trying to demonstrate that there are many things to consider, however, these 4 are the most important.  

· a) Label each axis with the type of value that it represents.
· b) Choose appropriate intervals. (they don’t have to be the same for each axis)

· c) Use equal intervals.
· d) Use the 1st quadrant if all the data is positive. (when negative #’s don’t have meaning for a problem) 
· As a class, go through #3 on outline.  This problem puts functions into context.  This problem will include creating a chart, determining which variable is the input and output, plugging in appropriate input values, calculating output values, labeling the axes, and choosing equal and appropriate intervals.  

· After the points are plotted, the teacher will ask the students to describe the shape of the graph. (LINE) 

· The teacher will then ask if the dots should be connected. (they will answer yes) What would the meaning be if we don’t connect the dots? What is the meaning if we do connect the dots? 

· This will lead to the terms of continuous vs. discrete data.  (This discussion will follow closely to the concept attainment model) 

· Phase 1: Students will be given examples of continuous data and discrete data.  

· Phase 2: Students will be asked to expand the list of examples using what they think the terms mean.  In a small group, students will collaborate to decide what they think the definition will include.  

· Phase 3: The teacher will present more examples in which the students would classify as discrete or continuous.  Lastly, the terms would be formally defined.  (the teacher would use the language decided upon by the class.) 
· Continuous Data: is data in which the #’s between data points have meaning. (Example: temperature, length, weight) Continuous data is represented by a solid line.  Students will remember this by saying that you can have a fraction of the unit.  

· Discrete Data: is data in which the #’s between data points don’t have meaning.  (Example, people, cars, videos).  Students will remember this by saying that you can’t have a part of a person, or car. Therefore, this data is represented by NOT connecting the data points.   

· A common misconception is that continuous data goes “on an on,” like a line goes on forever.  Students need to understand that in this circumstance, continuous data means that the data values between plotted points have meaning.  Since all the problems we are looking at are linear, they will all continue forever, (“on and on”), even discrete data.  

· Phase 4: Students will be asked to complete problems 5a & 5b using problem 3 as an example.  They will then determine if the data is discrete or continuous by writing a sentence and displaying their choice graphically.  The answers will then be discussed.  (this part may have to take place on day 2) 
· Example 5a is continuous because the independent variable is time, in hours.  You can have part of an hour.  

· Example 5b is discrete because the independent variable is tickets.  You can’t have a fraction of a ticket.  

Concluding Activity: (day 2: 10 minutes)
· As a class, we will complete problem 7a and students will complete 7b.  Although these problems do not address continuous vs. discrete explicitly, they help to break down the common misconceptions

· 1) Functions are not always lines.  
· 2) Graphs other than lines CONTINUE off the graph.  The types of data depend upon the CONTEXT of the problem.  So without context, we can’t tell if these problems represent continuous or discrete data. 
· Example 7a is an absolute value function, which will have a V shape. 

· Example 7b is a quadratic function, which will have a U shape, called a parabola.   
V. Assessment/Evaluation Strategy (day 2: 20 minutes for guided practice/homework)
· Formative assessment will take place throughout the lesson.  Whenever students are asked to complete an example on the outline without the teacher, the teacher will circle the room, observing students, and offering help when needed.  

· Students will be given time to begin their homework in class.  During this time, the teacher will circulate the room offering help and observing students.  

· Homework will be checked for completion the following day.  Students will check their own answers from the key placed on an overhead and ask questions as needed.   
· The assignment is Worksheet 5.3.  (Created by the teacher) 

· The following day, student will be asked to write their own examples of data that is representative of discrete and continuous.  This will be graded for 5 points.  
SECTION 5.3: FUNCTION RULES, TABLES, AND GRAPHS (P. 263) 


Match the terms with their definitions.  


1) Model the function rule f(x) = 3x + 4 with a table of values and a graph.  Use {-2, -1, 0, 1, 2} as the domain.  

2) Drawing a graph for a real world problem, 4 things to remember: 

a) 


b) 


c) 


d) 

3) At the local video store, you can rent a video game for $3.  It costs you $5 a month to operate your video game player.  The total monthly cost C(v) depends on the number of games, v, you rent.  Use the function rule C(v) = 5 + 3v to make a table of values and a graph.  

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


SECTION 5.3 CONTINUED:

4) Define. 

a) continuous data 


examples: ______________________________________________________

b) discrete data


examples: ______________________________________________________

5) Make a table and graph.  Determine whether the rule models discrete or continuous data.  
a) Your family is hiking uphill from a campsite 4000 ft above sea level.  You climb an average of 500 vertical ft per hour.  The function is h(t) = 4000 + 500t relates time t to your height above sea level.  

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


b) The function c(t) = 9.50t represents the cost of t tickets to a movie. 

7) Graph each function by making a table of values for x = -2, -1, 0, 1, 2.  

a) f(x) = |x| - 2






b) f(x) = x2 + 2
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5.3 Worksheet







Row _____ Seat _____ Per ____

Model each rule with a table of values and graph.  Place axes where needed!!!!

1) f(x) = 3x + 2






2) f(x) = 1/2x


3) f(x) = -x2 + 2





4) f(x) = |-2x|


Determine whether the rule models discrete or continuous data.  Then make a table and graph.
5) The admission to a fairgournd is $3.00 per vehicle plus $0.50 per passenger.  The function rule, 

T(n) = 3 + 0.50n relates the total admission to the number of passengers.  


6) A supermarket sells string beans for $2 per pound.  The function rule T(n) = 2n relates the total cost of string beans to the number of pounds n bought.  



Lesson Plan #3
I. Concept or Skill to Be Learned
· Writing function rules to describe a relation and real-life application using function notation.   

II. Lesson Objectives
· Students will model functions using function rules.  (application) 

· Students will create function rules, using function notation, given a table of values or a real world problem (evaluation) 

· Students will relate the concept of functions to situations within their lives.  (evaluation) 

III. Materials/Resources
· Worksheet 1.4/5.4: Patterns & Expressions (This worksheet was developed using an activity in the student book as a resource.) 
· Student Outlines: section 1.4/5.4
· Student textbook: Bellman, A.E., Bragg, S.C., Randall, C.I., Hall, B., Handlin, W. G., Kennedy, D., (2007). Prentice Hall Mathematics Algebra 1. Boston: Pearson/Prentice Hall.

IV. Procedures 
Engagement :(day 1: 20 minutes)
· Students will check the answers to their homework while the teacher checks each student’s assignment for a completion grade.  Students will then be given the opportunity to ask questions.  (10 minutes)
· In a group of 2 – 3 people, student will complete parts 1 – 4 of worksheet 1.4/5.4 Patterns & Expressions.  

· This part of the activity will activate prior knowledge of finding and describing patterns.  
· As a class we will discuss the answers for 1 – 4.  For #4, most students will say that they are adding 4 each time.  Although this is correct, they will need to expand their thinking to determine the function rule.  

Exploration: (day 1:15 minutes)
· Students will complete the worksheet.  The teacher will need to provide a lot of assistance with many groups.  The key will be to encourage students to check their function rule, because many will have trouble seeing that the rule has to work for EVERY value.  

· One student from each group will put their answer for #6 on the board.  Groups will briefly share how they came up with their answer.  The teacher will ask guiding questions.  

· Does your equation work for all values? Does your equation represent the starting value? How can you alter your equation to make it work? Etc.

Explanation: (day 2: 10 minutes) 
· Students will get out their outline 1.4/5.4.  

· Using the previous discussion, the teacher will explain how to write a function rule (keeping in mind to use the language agreed upon by the class). 

· Example 2 (with teacher) and Example 3 (with partner) will be completed.  These real-life problems force students to identify input/output and independent/dependent variables before writing a function rule.  This will help students when using function notation.  Lastly, both problems ask the students to use the function rule to find a later value.  
· # 2 answers:  a: The input is the # of candy bars & the output is the cost.

b: The independent variable can be any letter, c.  The dependent variable can be any letter, other than one used for the independent.  Lets use, t.  
c:  t(c) = .75c

d) t(12) = .75(12) = $9.  

· #3 answers:   a: The input is the number of hours and the output is the cost.  
 b: The independent variable can be h and the dependent variable can be c. 

c: c(h) = 40 + 25h

d: c(15) = 40 + 25(15) = $415
· Problem 4 (done with teacher) does not require students to determine a function rule, but instead extends their ability of determining input and output while translating them to domain and range.  

· Driving questions: what is the independent variable? Dependent variable? What does domain represent? Range? What are the possible input/domain values for this situation? What are the possible output/range values for this situation?

· # 4 answers: domain = 0 – 14, range = 0 – 112 

Extension: (15 minutes)
· Students will apply their understanding of function rules and function notation to the tables in problem 5a – 6.  

· 5a will be completed as a class with the teacher leading.  Answer: f(x) = x – 2.
· 5b will be completed as a class with minimal teacher aid.  Answer: f(x) = 2x.
· 5c will be completed by each student individually as the teacher circulates the room.  Answer: f(x) = 2x + 1.  
· 6 will be completed by each student individually as the teacher circulates the room.  This problem truly extends their understanding.  On the previous day’s lesson the function rule was provided.  Here, students have to write the function rule given a real-life problem without aiding questions (like #2 & #3).  In addition, it is setting students up to combine yesterday’s problems and writing function rules. Answer: P(t) = 5.50t – 100.  t = # of tapes sold. 
Evaluation: (10 minutes)
· Formative assessment will take place throughout the lesson.  Whenever students are asked to complete an example on the outline without the teacher, the teacher will circle the room, observing students, and offering help when needed.  

· Students will be given time to begin their homework in class.  During this time, the teacher will circulate the room offering help and observing students.  

· Homework will be checked for completion the following day.  Students will check their own answers from the key placed on an overhead and ask questions as needed.   

· The assignment is out of the textbook. Pg. 272 #1 – 3, 5, 8, 9, 10 – 18 even from textbook. (A PDF snapshot of the teacher’s edition is provided after the outlines)
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1.4/5.4: Patterns & Expressions

Complete this activity in a small group (2 – 3 people).  This will be graded on participation/completion.  

Use the figures below to answer the following questions.  

	Figure #
	Total # of tiles needed

	1
	

	2
	

	3
	

	4
	

	5
	

	…
	

	n
	


1) Complete the table for the first 3 figures.  
2) How many tiles wold you need to make figure 4?  

Make a sketch and write your result in the table.  

3) Do the same for figure 5.  

4) Write a sentence that describes the general relationship between the figure number and the number of tiles needed to build it. 

5) Imagine you have to determine how many tiles are needed for figure #34.  It would be too time consuming to draw figures 1 – 34.  Use the pattern, described above to determine how many tiles will be needed for figure #34?  

6) Write an algebriac expression that represents how to find the number of tiles for ANY figure number.  Let n= the figure #, and t = the # of tiles.  Write the algebraic expression in the table for n.  

SECTION 1.4: PATTERNS AND FUNCTIONS (P. 27) 

SECTION 5.4: WRITING A FUNCTION RULE (P. 270) 

1) Writing a function rule: 
	# candy bars
	1
	2
	3
	4

	Cost
	0.75
	1.50
	2.25
	3.00


2) Suppose you are buying candy bars from a vending machine.  

a) Which set of numbers represents the input and ouput?

b) What variable will be used for the independent and dependent variables?

c) Use the table to write a function rule.  

d) How much will a dozen candy bars cost?

	# hours
	Cost

	1
	$65

	2
	$90

	3
	$115

	4
	$140


3) The relationship between the number of hours a plumber works and the cost to a homeowner is shown in the table.  

a) Which set of numbers represents the input and ouput?

b) What variable will be used for the independent and dependent variables?

c) Use the table to write a function rule. 
 d) How much will the plumber make for working 15 hours?
4) Madeline earns $8 an hour for babysitting after school.  She works no more than 14 hours a week. 

Find a reasonable domain and range for this situation. 

5) Write a function rule for each table.  

	x
	y

	1
	-1

	2
	0

	3
	1

	4
	2

	x
	y

	1
	2

	2
	4

	3
	6

	4
	8

	x
	y

	1
	3

	2
	5

	3
	7

	4
	9


a) 

b) 


c) 

6) The choir spent $100 producing audio tapes of its last performance and will sell each tape for $5.50.  Write a rule to describe the choir’s profit as a function of the number of tapes sold.
Homework: Pg. 272
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Unit 6 Test







Row_____ Seat_____ Per______

Use a mapping diagram to determine if each relation is a function. (2 pts. each)
1) { ( 1, -1), (3, 4), (5, 4), (7, 6) }



2) {(1, 5), (-4, -3), (0, -1), (1, -2), (2, 2)}

Use the vertical line test to determine if each relation is a function. (1 pt. each)
3)  







4)

Make a table of values for x = -2, -1, 0, 1, 2 and a graph for each function. (5 pts. each)

5) f(x) = 3x + 4




6) f(x) = 2x2 + 2



7) f(x) = -3|x| + 2


8) Give the domain and range for #7. (2 pts)
9) You are saving money for an MP3 player.  You have $30 to start with and you make $7.50 per hour at your job.  

a. Use the rule M(h) = 7.50h+ 30 to make a table of values and then graph.  (5 pts) 
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


b. How much money will you have if you work 30 hours? (2 pts)
c. Should the points of the graph be connected by a line? Explain.  (2 pts)


Identify the independent and dependent variable and give a reasonable domain and range. (4 pts)
10) Andrew earns $7.50 per hour at his job.  He can work up to 18 hours per week.  

 



Independent____________________
Domain____________





Dependent  ____________________
Range ____________

Write a function rule for each table. (2 pts. each)
	x
	f(x)

	-2
	-3

	-1
	-1

	0
	1

	1
	3

	2
	5

	x
	y

	-3
	-1

	-1
	1

	2
	4

	3
	5


11) 




12)

13) Place an I in front of each statement that represents inverse variation, a D in front of each statement that represents direct variation, and an N in front of each statement that is neither. 

 (1 pt. each)

_______ a) 
[image: image1.wmf] 

y

=

k

x




_______ b) 4x + 3y = 5

_______ c) y = kx

_______ d) 8x – 3y = 0

_______ e) xy = 13


_______ f) 
[image: image2.wmf] 

 

y

=

1

6

x


Find each variation equation using the given point.  Show work.  (3 pts. each)

14) y varies inversely with x ; (4, 9)


15) y varies directly with x;  (-4, 76)

16) The distance a wheel moves forward varies directly with the number of rotations.  Suppose the distance d the wheel moves is 60 ft when the number of rotations n is 5.  

a. Write an equation for the relationship between distance and the number of rotations.  Show work.  (3 pts)
b. Approximately how many rotations would occur if the wheel traveled a distance of 127 ft?  Show work.    (2 pts)

Does the data in each table represent a direct or inverse variation? What is k for each table?  

(3 pts. each) 

	x
	y

	4
	-1

	8
	-2

	20
	-5

	x
	y

	1.2
	50

	6.25
	9.6

	2.5
	24

	x
	y

	3
	1.2

	6.5
	2.6

	7.5
	3


17) 

18)


19) 
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Unit 6 Test







Row_____ Seat_____ Per______

Use a mapping diagram to determine if each relation is a function. (2 pts. each)
1) { ( 1, -1), (3, 4), (5, 4), (7, 6) }



2) {(1, 5), (-4, -3), (0, -1), (1, -2), (2, 2)}

FUNCTION






NOT A FUNCTION
Use the vertical line test to determine if each relation is a function. (1 pt. each)
3)  







4)

NOT A FUNCTION





FUNCTION
Make a table of values for x = -2, -1, 0, 1, 2 and a graph for each function. (5 pts. each)

5) f(x) = 3x + 4




6) f(x) = 2x2 + 2



7) f(x) = -3|x| + 2




8) Give the domain and range for #7. (2 pts)
D = {-2, -1, 0, 1, 2}
R = {-4, -1, 2} 
9) You are saving money for an MP3 player.  You have $30 to start with and you make $7.50 per hour at your job.  

a. Use the rule M(h) = 7.50h+ 30 to make a table of values and then graph.  (5 pts) 
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


h-M(h)



label x-axis: hours
0-30



label y-axis: money
1-37.50


x-axis: count by 1’s
2-45



y-axis: start @ 30, count by 7.5 (break axis)
3-52.5

4-60
b. How much money will you have if you work 30 hours? (2 pts)
M(30) = 7.5(30) + 30
        =$225
c. Should the points of the graph be connected by a line? Explain.  (2 pts)

yes- can work a partial hour


Identify the independent and dependent variable and give a reasonable domain and range. (4 pts)
10) Andrew earns $7.50 per hour at his job.  He can work up to 18 hours per week.  

 



Independent______hours_____________
Domain_0 -18




Dependent  _____earnings____________
Range _0-135___

Write a function rule for each table. (2 pts. each)
	x
	f(x)

	-2
	-3

	-1
	-1

	0
	1

	1
	3

	2
	5

	x
	y

	-3
	-1

	-1
	1

	2
	4

	3
	5


11) 




12)



f(x) = 2x + 1


f(x) = x + 2
13) Place an I in front of each statement that represents inverse variation, a D in front of each statement that represents direct variation, and a N in front of each statement that is neither. 

 (1 pt. each)

___I____ a) 
[image: image3.wmf] 

y

=

k

x




___N____ b) 4x + 3y = 5

___D____ c) y = kx

___D____ d) 8x – 3y = 0

____I___ e) xy = 13


____I___ f) 
[image: image4.wmf] 
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Find each variation equation using the given point.  Show work.  (3 pts. each)

14) y varies inversely with x ; (4, 9)


15) y varies directly with x;  (-4, 76)

xy = k






y = kx
9 * 4 = k





76 = k * -4
k = 36






k = -19
xy = 36






y = -19x
16) The distance a wheel moves forward varies directly with the number of rotations.  Suppose the distance d the wheel moves is 60 ft when the number of rotations n is 5.  

a. Write an equation for the relationship between distance and the number of rotations.  Show work.  (3 pts)
d = kn
60 = k * 5
12 = k
d = 12n
b. Approximately how many rotations would occur if the wheel traveled a distance of 127 ft?  Show work.    (2 pts)

127 = 12 * n
n = 10.583
10 or 11
Does the data in each table represent a direct or inverse variation? What is k for each table?  

(3 pts. each) 

	x
	y

	4
	-1

	8
	-2

	20
	-5

	x
	y

	1.2
	50

	6.25
	9.6

	2.5
	24

	x
	y

	3
	1.2

	6.5
	2.6

	7.5
	3


17) 

18)


19) 

k = -.25



k = 60



k = .4
direct






inverse



direct

Labeled by hand!





Functions can be modeled by:





graphs





function rules





tables





A __________ identifies specific input and output values 





A ____________ shows how variables are related





A ____________ gives a visual picture





Labeled by hand!





ANSWERS





x-axis





y-axis





origin





quad 3





quad 2





quad 1





quad 4





8				     11





5				      8





6				      9





7				     10





FUNCTION


MACHINE.








FUNCTION


MACHINE





8				     6





9				     1





8				      5





5				      2





f(x) = x +2 





f(10)				     ?





f(5)				     ?





f(2)				     ?





f(1)				    ?





34 pts 





25 pts





32 pts.








66








66





32 pts.








34 pts 
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