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OVERVIEW

This unit is appropriate for accelerated junior or senior high students to be used as an introduction to graphing linear equations using a graphing calculator. The learning experience will provide students with concrete illustrations of the y-intercept and x-intercept of a straight line, slope of a straight line, solutions of an equation and system of equations using a graphing calculator.  No prior knowledge of the graphing calculator (TI-83) is assumed.  Students should have mastered solving 2-step equations in one-variable, evaluating algebraic expressions using rational numbers, and basic graphing of ordered pairs on an x-y coordinate plane.  The culminating experience will require the students to solve several “real–world” problems and several questions typical of the Math A exam.

CONTENT KNOWLEDGE 

	Declarative 
	Procedural 

	Students will define the related vocabulary for this unit. 
	Given the specific vocabulary terms, students will write the terms and definitions in their notebooks.

	 Students will identify the corresponding graph of a line given the linear equation using the y-intercept of a straight line.
	 Given worksheet 1, with 6 linear equations and their corresponding graphs, students will match the equation to the correct graph, and then check the graph on the graphing calculator.   Using the same worksheet, students will write another linear equation in the y=mx+b form, having the same slope but different y-intercept for each of the original 6 equations. Students will sketch the graphs on the worksheet, and then check the graphs on the graphing calculator.   

	Students will identify the x-intercept and the y-intercept of a straight line from the graph. 
	Given worksheet 2, students will determine the x-intercept and the y-intercept of the given graphs. On the same worksheet, students will draw lines on a coordinate plane given the x and y intercepts.  Students will check the results on the graphing calculator.

	Students will identify the x and y intercepts on the graph of a line from a given equation. 
	Using worksheet 3, from a given equation, students will substitute zero for the y-variable to determine the x-intercept, then substitute zero for the x-variable to determine the y-intercept, and put these results in chart form. Students will sketch the graph of the line on a coordinate plane.  Students will check the results on the graphing calculator.

	 Students will identify the slope of a straight line given the x and y intercepts.

Students will identify the slope of a line given 2 points on the line (other than the x and y intercepts).

Students will identify the slope and y-intercept of a line from a given equation of a line.  In some cases, students will have to solve for y.

Students will identify the slope of a line using the formula.

Students will explain the slope–y-intercept method to graph linear functions.

Students will explain the point-slope method to write an equation of a line. 
	Using worksheet 4, students will graph the x and y intercepts of a line and determine the slope of the line in fraction form (change of y/change of x).

Using worksheet 4, students will graph 2 points and determine the slope of a line in fraction form (change of y/change of x). 

Students will determine the slope and y-intercept of a given equation. Students will check the results on the graphing calculator.

Students will calculate the slope of a line using the formula: 

M = Y2 – Y1.    Students will check the calculation on the 

         X2 –X1

graphing calculator.

Students will graph linear functions using the general equation of a line:  Y=MX+B.  Students will check the results using a graphing calculator.

Students will write the equation of a line given 2 points, and given the slope and one point using the equation (X2-X1)M=Y2-Y1.  Students will check the results using a graphing calculator.

	 Students will identify x and y values from a table that illustrates the ordered pair solutions for linear functions. 

Students will identify x and y values from a table that represents the graph of a linear function.

Students will identify consistent equations, inconsistent equations, dependent equations, and solutions to systems of equations graphically.
	Students will choose the independent values for the x variable and determine the dependent values for the y variable.  The students will write these results in a table.  Students will check the results using the graphing calculator.

Students will choose x values, determine y values, draw an x-y table, and graph the linear function using these solutions. Students will check the results using the graphing calculator.

Using a graphing calculator, students will compare and contrast consistent equations, inconsistent equations, dependent equations, and determine solutions to systems of equations.

Using a graphing calculator, students will determine solutions to verbal problems using the method of graphing systems of equations.  


ESSENTIAL QUESTIONS
 How many different ways are there to graph a straight line?  When is this “stuff” ever used in real life?

CONNECTIONS TO NYS LEARNING STANDARDS


KEY IDEA 4: Modeling/Multiple Representation
4A. Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs

· Parallel and intersecting lines

4E.  Model real-world problems with systems of equations

· Systems of linear equations

· Using graphing utilities to create and explore geometric and algebraic models

KEY IDEA 5: Measurement

5G. Relate the slope of a line to the coordinate plane

· Equation of a line: point-slope and slope intercept form

· Comparison of parallel lines

KEY IDEA 7:  Patterns/Functions

7A. Represent and analyze functions, using verbal descriptions, tables, equations, and graphs.

· Techniques for solving equations

· Graphs of linear relations: slope and intercept

· Graphic solution of systems of linear equations

7B. Apply linear functions in the solution of problems

· Graphic solutions of linear functions in the solution of problems

7C. Translate among the verbal descriptions, tables, equations, and graphic forms of functions

· Translate systems of equations between representations that are verbal descriptions, tables, equations, or graphs

7D.  Model real-world situations with the appropriate function

· Determine and model real-life situations with appropriate functions

7E. Apply axiomatic structure to algebra

· Solve systems of linear equations 

INITIATING ACTIVITY

The students will be given TI-83 graphing calculators to be used in class.  The teacher will demonstrate the activity on a TI-83 overhead viewscreen.  Students will be given information about the membership fee and cost of renting videos for two different stores.  Using the grapher, students will determine what is the better deal and under what circumstances.  

LEARNING EXPERIENCES
In chronological order including acquisition experiences and extending/refining 
experiences for all stated declarative and procedural knowledge.

The following learning experiences will be extending and refining the students’ knowledge of graphing points to graphing straight lines to graphing parallel and intersecting lines.  This knowledge will be further extended and refined when students demonstrate their understanding and ability to solve real-world problems using these processes.  Students will be comparing and contrasting three different techniques for graphing linear functions.  They will also induce the slope formula and the point-slope formula for writing an equation of a line.  

DAY 1:

 FOCUS
The emphasis in this lesson is on the discussion of:

1. modeling the initiating activity to catch the interest of the students with a real-world problem and its possible solutions using the graphing calculator

2. modeling the use of the graphing calculator

RESOURCES/MATERIALS

1. TI-83 graphing calculator

2. “Texas Instrument – TI-83” Guidebook pg.1 to 5, 1-2 to 1-5, Chapter 3 (Function Graphing)
3. Middle Grades Math Tools for Success (Course 3), Prentice Hall, pg181
DAY 2:  

FOCUS

The emphasis in this lesson is on the discussion of:

1. the related vocabulary terms  (function, graph, linear equation, y-intercept, x-intercept, parallel, intersetion)

2. the comparison of an equation of a line with the y-intercept of the straight line on a graph

3. the comparison of 2 lines, after specific translations, in reference to y-intercepts and parallelism

4. specifically denoting the difference between the y-intercept and the x-intercept from the graph

5. modeling the use of the grapher for checking results 

RESOURCES/MATERIALS
1. TI-83 graphing calculator

2. graph paper and straight edge

3. worksheet 1 and 2

4. Middle Grades Math Tools for Success (Course 3), Prentice Hall, pg191-193  

5. “Graphing Calculator Handbook”, Prentice Hall, pg.64 (visual of TI-83), pg. 30 (Key List), pg.33 (Graphing Functions), pg.34 (Setting the Viewing Window) 

6. “NYS Regents HS Exam – Math A” June 2000 #25

DAY 3: 

FOCUS

 The emphasis in this lesson is on the discussion of:

1. the x and y intercepts calculated from the equation

2. the x and y intercepts written as ordered pairs

3. the x and y intercepts written in chart form

4. plotting the x and y intercepts and drawing the corresponding line

5. modeling the use of the grapher for checking results

6. modeling real-world problems  

RESOURCES/MATERIALS
1.  TI-83 graphing calculator

2. graph paper and straight edge

3. worksheet 3

4. Course I Integrated Math, 3rd ed., Amsco, pg.574-575

5. “Graphing Calculator Handbook”, Prentice Hall, pg.35 (Finding function pairs), pg.36 (Solving equations)

6. “NYS Regents HS Exam – Math A”  June 2001 #28

DAY 4:  

FOCUS

The emphasis in this lesson is on the discussion of:

1. the slope of a line, rise over run, change in y over the change in x, delta y over delta x, positive slope, negative slope, zero slope, no defined slope, fractional slopes, whole number slopes, lines with equal slopes

2. determining slopes using the x and y intercepts on a graph

3. determining slopes using two points on a graph, other than the intercepts

4. comparing different valued slopes on the graphing calculator

5. modeling real-world problems

RESOURCES/MATERIALS
1. TI-83 graphing calculator

2. graph paper and straight edge

3. worksheet 4

4. Course I Integrated Math, 3rd ed., Amsco, pg.575-581 

5. Middle Grades Math Tools for Success (Course 3), Prentice Hall, pg176-180

6. “NYS Regents HS Exam – Math A” June 1999 #18, Jan 2000 #24, June 2000 #12, Aug 2000 #9, Jan 2001 #15, June 2001 #5

DAY 5:  

FOCUS

The emphasis in this lesson is on the discussion of:

1. the slope-intercept form of a linear equation:  Y=MX+B 

2. determining the slope and y-intercept of a line, given the equation in standard form

3. solving a given equation for Y (writing an equation in standard form)

4. determining the slope and y-intercept of a line after writing it in standard form

5. checking the results on a grapher

6. the formula for finding the slope of a line, given two points on the line (M=(Y2-Y1)/(X2-X1))

7. determining the slope of a line, given 2 points on the line, using the formula

8. modeling the use of the grapher for checking results

9. modeling real-world problems (Finding best-fit models), MUT listed below.

RESOURCES/MATERIALS
1. TI-83 graphing calculator

2. graph paper and straight edge

3. Course I Integrated Math, 3rd ed., Amsco, pg.581-586

4. Middle Grades Math Tools for Success (Course 3), Prentice Hall, pg 182-186 

5. “Graphing Calculator Handbook”, Prentice Hall, pg.51 (Finding best-fit models) 

6. “Exploring the Functions of Math I and Math II with a Graphing Calculator”, Dale Seymour Pub, pg7-8 (Activity 2)

7. “NYS Regents HS Exam – Math A”: Practice Test 1, #27, Practice Test 5, #15, June 1999 #26, Aug 1999 #19

8. “Mathematics Resource Guide with Core Curriculum” pg 134 Assessment Example 7D

DAY 6:  

FOCUS

The emphasis in this lesson is on the discussion of:

1. the comparison and contrast of the x and y intercept method and another method (it is not always an easy or accurate way to graph a line)

2. the slope-y-intercept method of graphing a line 

3. determining the slope and y-intercept of a linear function, after writing it in standard form, and graphing the line

4. modeling the use of the grapher for checking results

5. modeling real-world problems

RESOURCES/MATERIALS
1. TI-83 graphing calculator

2. graph paper and straight edge

3. Course I Integrated Math, 3rd ed., Amsco, pg.588-591 

4. “Graphing Calculator Handbook”, Prentice Hall, pg.7-8 (Activity 2)

5. “Exploring the Functions of Math I and Math II with a Graphing Calculator”, Dale Seymour Pub, pg.9 (Activity 3) 

6. “NYS Regents HS Exam – Math A” Practice Test 3 #27, Practice Test 4 #18, Aug 2000 #5

DAY 7:

FOCUS

 The emphasis in this lesson is on the discussion of:

1. the point-slope method for writing the equation of a line ((X2-X1)M=(Y2-Y1))

2. writing the equation of a line given

a. two points on the line

b. the slope and one point

c. just the graph of the line

3. modeling the use of the grapher for checking results

4. modeling real-world problems

RESOURCES/MATERIALS
1. TI-83 graphing calculator

2. graph paper and straight edge

3. Course I Integrated Math, 3rd ed., Amsco, pg.586-588

4. Middle Grades Math Tools for Success (Course 3), Prentice Hall, pg 190 

5. “Exploring the Functions of Math I and Math II with a Graphing Calculator”, Dale Seymour Pub, pg.10 (Activity 4)

6. “NYS Regents HS Exam – Math A” Practice Test 4 #29, Aug 1999 #29

7. “Mathematics Resource Guide with Core Curriculum” pg 133 Assessement Example 7B

DAY 8: 

FOCUS

 The emphasis in this lesson is on the discussion of:

1. a third method for graphing a linear function (x-y table or chart)

2. independent variable and dependent variable (input/output)

3. drawing a table, choosing 3 values for the independent variable, calculating the corresponding  3 values for the dependent variable, and entering these values in the table

4.  checking results on the grapher

5. graphing a linear functions after determining 3 points on the graph of the line (x-y chart)

6. modeling the use of the grapher for checking results

7. modeling real-world problems

RESOURCES/MATERIALS
1. TI-83 graphing calculator

2. graph paper and straight edge

3. Course I Integrated Math, 3rd ed., Amsco, pg.565-573

4. Middle Grades Math Tools for Success (Course 3) pg 172-175 

5. “Graphing Calculator Handbook”, Prentice Hall, pg.32 (Evaluating formulas – illustrates the [STO] key)

6. “Exploring the Functions of Math I and Math II with a Graphing Calculator”, Dale Seymour Pub, pg.11-12 (Activity 5)

7. “NYS Regents HS Exam – Math A” Practice Test 3 #31, June 1999 #35, Jan 2001 #13  

8. “Texas Instrument – TI-83” Guidebook, Chapter 7

9. “Mathematics Resource Guide with Core Curriculum” pg 133 Assessment Example 7A 

DAY 9: 

FOCUS

The emphasis in this lesson is on the discussion of:

1. consistent equations, inconsistent equations, dependent equations

2. modeling the use of the grapher for checking results 

3. graphing a system of  simultaneous equations using the x and y intercept method, determining the solution, and checking

4. graphing a system of simultaneous equations using the slope-intercept method, determining the solution, and checking

5. graphing a system of simultaneous equations using the x-y chart method, determining the solution, and checking

6. modeling the use of the grapher for checking results

7. modeling real-world problems

RESOURCES/MATERIALS
1. TI-83 graphing calculator

2. graph paper and straight edge

3. Course I Integrated Math, 3rd ed., Amsco, pg.601-606

4. Middle Grades Math Tools for Success (Course 3), Prentice Hall, pg 194-197  

5. “Graphing Calculator Handbook”, Prentice Hall, pg.38 (Solving systems by graphing)

6. “Exploring the Functions of Math I and Math II with a Graphing Calculator”, Dale Seymour Pub, pg.17-18 (Activity 9)

7. “NYS Regents HS Exam – Math A” Practice Test 1 # 35, Practice Test 4 #32, Aug 1999 #35, Jan 2000 #29, June 2000 #7, Aug 2000 #13

8. Mathematics Resource Guide with Core Curriculum” pg 133 Assessment Example 7C

DAY 10:  

FOCUS

The emphasis in this lesson is on the discussion of:

1. determining the solution to verbal problems graphically and checking

2. modeling the use of the grapher for checking results 

3. modeling real-world problems

RESOURCES/MATERIALS
1. TI-83 graphing calculator

2. graph paper and straight edge

3. Course I Integrated Math, 3rd ed., Amsco, pg.613-617 

4. “Exploring the Functions of Math I and Math II with a Graphing Calculator”, Dale Seymour Pub, pg.19 (Activity 10)

5. “NYS Regents HS Exam – Math A” Practice Test 2 #33, Jan 2000 #33, Jan 2001 #34

DAY 11: 

FOCUS

The emphasis in this lesson is on reviewing all necessary concepts for the unit test.

RESOURCES/MATERIALS
1. TI-83 graphing calculator

2. graph paper and straight edge

3. Course I Integrated Math, 3rd ed., Amsco, pg.599-600, 621-622

4. Middle Grades Math Tools for Success (Course 3), Prentice Hall, pg 203, 214-217 

DAY 12:  

FOCUS

The emphasis in this lesson is on the assessment of the students.

MEANINGFUL USE TASK

The students will use data from the New York State Thruway toll ticket for passenger vehicles to do a linear regression using the graphing calculator.  The toll ticket can be found at www.thruway.state.ny.us/tolls/calc/ticket.cgi?entry=m50x.  The TOLL values should be entered into L1 and the DIST should be entered into L2.  Then continue doing a linear regression using instructions from the TI-83 Guidebook  Be sure the WINDOW is set to view within the x and y value ranges. 

CULMINATING PERFORMANCE 
Include rubric(s)

ASSESSMENT

Graph each point on a coordinate plane.

1. A(4,-2)

2. B(0,5) 

3. C(-3,2)

4. In which quadrant would you find the point with coordinates (-4,-2)?

Tell whether the ordered pair (-5,8) is a solution of the given equations:

5. X + Y = 3

6. 2X – 10 = -2Y

Find the slope and the y-intercept . Graph each equation.

7. Y = 3X – 5

8. Y = (-3/4)X + 3

     Match each equation with its graph.

9. Y = 3X + 2

10. 3X  + Y = -2

11. Y = -2

12. X = 2 

Choose A, B, C, or D.

13. A line on the coordinate plane falls from left to right.  Which could not be the equation of the line?

A.  X + Y = 7    B.  Y = -2X + 5     C.  Y = 100X + 3     D.  Y = -X + 3

14. Expenses for a school dance are $100.  Tickets are $3 each.  Which equation correctly relates the profit Y to the number of tickets sold X?

A.  Y = 3X + 100   B.  Y = 100 – 3X   C.  Y = 100X + 3    D.  Y = 3X – 100

15. Graph 4X + 3Y = 12 by finding the x- and y-intercepts.

16. Describe a real-life situation for which you could use the equation Y = 1.25X + 0.50.

17. To make a game, you spend $20 for set-up costs and $5 for material for each game.  You plan to sell each game for $15.  Write equations to represent income and expenses.  Find the break-even point.

18. Graph 3X + Y = 4 using an x-y chart (table).

19. Solve the following system of equations graphically and check.

2X + Y = 8

Y – X = 2

20. Local officials ruled that all public buildings must have wheelchair accessibility.  According to federal guidelines, no ramp may have a slope greater than 1/12.  Building owners must comply with this new ordinance.  

a. Does a ramp with a slope of 1/14 comply with federal guidelines? Explain.

b. If the ramp in part (a) reaches a doorway 2 feet above ground, how far from the building does it begin?

SCORING/RUBRICS

Total

1 Point Questions:  4,9,10,11,12,13,14



8

2 Point Questions:  1,2,3,20




8

3 Point Questions (Graph, Rubric):  7,8,15,17,18,19

18


3 Point Question (Writing, Rubric):  16


   
3








37

Final Score calculated by total points divided by 37 multiplied by 100.
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Misses key points
       Explanation is unclear          Good solid responses          A complete response




                       with clear explanation        with a detailed  explanation

No diagram or sketch   Inappropriate or unclear     Clear diagram or sketch     Clear diagram or sketch   

Major math errors       May be some serious math   No major math errors        No math errors

No response      Response shows some understanding    Shows substantial understanding   Shows complete

PRE-REQUISITE SKILLS
 All students should have mastered solving 2 step equations in one variable, evaluating algebraic expressions with Real numbers, and basic graphing skills, i.e. setting up the coordinate plane and plotting ordered pairs.  

MODIFICATIONS
 All students will be using the graphing calculator.  This will accommodate all students with IEPs requiring calculators. Copies of worksheets with answers and the test should be made available to all Special education teachers that will be helping students with IEPs that require extended time or an alternate testing site.  Special education teachers should have graphers available and be trained for their use.

UNIT SCHEDULE/TIME PLAN
 This unit will require 11 forty-minute class periods.

TECHNOLOGY USE

A graphing calculator is used to do the checking and the compare and contrast examples in this unit.  The grapher is not required to illustrate the concepts and it should be stressed to the students that the grapher is a great visual aid but is not intended to replace the work required from the students.  These graphing calculator procedural worksheets are specifically for the TI-83.  When using graphing calculators, it is highly recommended that the teacher use the overhead viewscreen.
 

 __________________________________________________________________________________________

MATH A1/A2








NAME________________________

WORKSHEET – VOCABULARY

GRAPHING LINEAR FUNCTIONS 

Directions:  Define the following vocabulary terms:

1. Function:

2. Graph:

3. Linear Equation:

4. Y-intercept:

5. X-intercept:

6. Parallel:

7. Intersection:

8. Slope:

9. Slope – intercept form of a linear equation:

10. Dependent variable:

11. Independent variable:

12. Consistent equations:

13. Inconsistent equations:

14. Dependent equations:

15. System of simultaneous equations:

GRAPHING LINEAR FUNCTIONS

WORKSHEET 1

A.     MATCHING:

1. Y = 2X + 1


teacher will have to 

2. Y = 2X – 1


draw these graphs

3. Y = 2X


on the worksheet

4. Y = -2X + 3


in scrambled order

5. Y = -2X – 4

6. Y = -2X

      B.  Using equations 1-3 above, write the equation of the line after moving each line up 2 units and then sketch the graph.

1a.






1b.  graph

2a.






2b.  graph

3a.






3b.  graph

C. Using equations 4–6 above, write the equation of the line after moving each line down 2 units and then sketch the graph.

4a.






4b.  graph

5a.






5b.  graph

6a.






6b.  graph

GRAPHING LINEAR FUNCTIONS

WORKSHEET 2  done on graph paper

_______________________________________________________________________________________

GRAPHING LINEAR FUNCTIONS

WORKSHEET 3

Determine the X-intercept and the Y-intercept of the given equations.  Write these answers as coordinates of the points.  Sketch the graph of the line on a coordinate plane.  Using the graphing calculator, enter the equation at [y=].  Check your graph by pressing the [graph] key and then press [2nd] [table] to check the x and y intercept values. In some cases you may have to solve for y before using the calculator.






X-INTERCEPT
Y-INTERCEPT
COORDINATES

1. Y = X + 2                                                                                                        (     ,    ) , (    ,    )


      

2.  2Y + 3X = 6















3. Y = -3
















4. X = 4
















5. Y – 2X = 1















6. 3X + Y = 6














GRAPHING LINEAR FUNCTIONS

WORKSHEET 4

In 1-6, given the following X-intercepts and Y-intercepts, graph both points on the same coordinate plane. Connect the points with a line and then determine the slope. Write the slope in fraction form (change in y /change in x).


X-INTERCEPT 
 COORDINATES  
Y-INTERCEPT  
COORDINATES  
SLOPE

1.

2





5

2.

-6





1

3.

-3





NONE

4.

4





-1



5.

NONE





3

6.

-4





-3

In 7-12, given 2 points on the line, graph both points on the same coordinate plane.  Connect the points with a line and then determine the slope.  Write the slope in fraction form (change in y/change in x).

COORDINATES


SLOPE

7. (0,0) and (4,6)















8. (1,5) and (2,9)















9. (5,-2) and (7,-6)














10. (-3,2) and (5, 2)














11. (-1,-6) and (-4,-5)














12. (-1,5) and (-1,-1)

Given the following X-intercepts and Y-intercepts, graph both points on the same coordinate plane, connect the points with a line and then determine the slope.  Substitute the slope and y-intercept values into the equation Y = MX + B  to write the equation of the line.  Check the graph using the graphing calculator.

(teacher should supply graph paper)

      X-INTERCEPT  COORDINATES   Y-INTERCEPT  COORDINATES
SLOPE
EQUATION OF 












THE LINE

1.  

2



3

2.

-3



-1

3.

4



NONE

4.  

1



-5

5.

-2



1

6.

NONE



-6

