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	Resources:

TI 83+ graphing calculators for every student.

JMAP Writing Linear Systems Worksheet 

	Homework:

JMAP Writing Linear Systems Worksheet 

	Evaluation:

JMAP Regents Book by Topic

Algebra/ Linear Systems/ Writing Linear Systems


Classroom Dialogue

NOTE:  This lesson can be combined with Break Even
Background Information:  Translating Words to Mathematical Symbols:  

	Math A Regents Problem

	Tanisha and Rachel had lunch at the mall. Tanisha ordered three slices of pizza and two colas. Rachel ordered two slices of pizza and three colas. Tanisha’s bill was $6.00, and Rachel’s bill was $5.25. What was the price of one slice of pizza? What was the price of one cola?


One Approach to Modeling the Word Problem
	Step 1:  Underline key terms and operations

Tanisha ordered three slices of pizza and two colas. 

Rachel ordered two slices of pizza and three colas.

Tanisha’s bill was $6.00, and 

Rachel’s bill was $5.25
Step 2.:

Convert to mathematic symbolism
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Tanisha ordered    

three slices of pizzaandtwo colas.

2P+3C

Rachel ordered   .

two slices of pizzaandthree colas

6

Tanisha's bill was , and 

$6.00

5.25

Rachel's bill was 

$5.25


Step 3.:

Write the final expressions/equations
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Rachel:  2P+3C=5.25




NOTE:  It is not necessary to solve the equation.  The goal is to practice modeling words with mathematical symbols.

BIG IDEA:  Two or more linear equations together form a system of linear equations.  One way to solve a system of linear equations is by graphing.  Any solution common to all equations is a solution of the system.  So, any ordered pair that makes all the equations true is a solution of the system.
Three Methods of Solving Systems of Equations:  

1.  Graphing 

STEP #1.
Put the equations into slope-intercept form (Y=mx+b) and identify slope (m) and the y-intercept (b).

STEP #2.  
Graph both equations on the same coordinate plane.  Pick either equation to start.  

STEP #3.  
Identify the location of the point or points where the two lines intersect.  This is the point(s) that makes both equations true.  This is the solution to the system of equations.  Write its address on the coordinate plane as an ordered pair, as in (x,y).

STEP #4.  
Check your solution by substituting it into the original equations.  If both equations balance, you have the correct solution and you are done.  If not, find your mistake.

NOTE:  Graphing solutions are best performed with the aid of a graphing calculator.

2. Substitution

STEP #1.
Select either equation and isolate one of the variables.

STEP #2.
Substitute the expression that is equal to the isolated variable and substitute that expression for the same variable in the other equation, resulting in a new equation with only one variable.

NOTE:
An option is to isolate the same variable in both equations and set the two expressions equal to one another, resulting in a new equation with only one variable.

STEP #3.  
Solve your new equation with one variable.

STEP #4.  
Take the answer from STEP #5 and plug it into one of the original equations.  Then, solve for the second variable.

STEP #5
Write both answers together.

STEP #6.  
Check your solution by substituting it into both of the original equations.  If both equations balance, you have the correct solution and you are done.  If not, find your mistake.

3.  Elimination
STEP #1.
Write the equations in columns (one over the other) as in a middle school addition problem, as follows:
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.  Be sure to have the X’s in one column, the Y’s in a separate column, the equal signs in a column, and the numbers in a column.  

STEP #2
Look at the coefficients of the variables in each of the first two columns.   If you have two coefficients in the same column that are opposites (sum to zero), proceed to STEP #4.  If not, proceed to STEP #3.

STEP #3.  
Select one column with variables.  

· Multiply the top equation by the coefficient of the variable of the bottom equation.

· Multiply the bottom equation by the coefficient of the variable of the top equation.

If this results in two coefficients in the same column that are opposites, proceed to STEP #4.  If not, 

· Multiply one of the equations by -1, then proceed to STEP #4.

STEP #4.  
When you have two coefficients in the same column that are opposites, sum each of the columns to create a new equation with only one variable.  

STEP #5.  
Solve your new equation with one variable.

STEP #6.  
Take the answer from STEP #5 and plug it into one of the original equations.  Then, solve for the second variable.

STEP #7
Write both answers together.

STEP #8.  
Check your solution by substituting it into both of the original equations.  If both equations balance, you have the correct solution and you are done.  If not, find your mistake.

Enrichment:  Solving Systems of Equations Using Matrices in a TI-83+ Graphing Calculator:
Two variable systems of linear equations are easy to solve in the TI-83 Plus graphing calculator using the 
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 feature.  Here is how.
	STEP  1.
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	STEP 2

Select  the 
[image: image6.wmf]2ndMATRIXEdit1[A]

 feature of the TI-83+ graphing calculator.
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Press 
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	STEP 3

Define Matrix [A} by inputting 
[image: image9.wmf]2ENTER2ENTER

.  This tells the calculator that matrix [A] is a 2 rows x 2 columns matrix.  Then, enter the coefficients of the X variable in the first column and the coefficients of the Y variable in the second column.
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	Step 3

Select  the 
[image: image11.wmf]2ndMATRIXEdit1[B]

 feature of the TI-83+ graphing calculator.
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	STEP 4

Define Matrix [B} by inputting 
[image: image13.wmf]2ENTER1ENTER

.  This tells the calculator that matrix [B] is a 2 rows x 1 column matrix.  Then, enter the numerical constants from the right expressions of the two equations in the same rows as their corresponding coefficients in Matrix [A].  Enter 
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 to return to the main screen.
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	STEP 5

Input  
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The top number is the solution to variable of the first column of Matrix [A].                       
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The bottom number is the solution to the variable of the second column of Matrix [A].            
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 NOTE:  More complex systems of equations involving 3 or more variables can be solved by increasing the size of Matrix [A], which must always be a square matrix and by increasing the number of rows in Matrix [B].  The number of rows must always be identical in both matrices.  

Student Activity:  Students complete the JMAP Writing Linear Systems Worksheet. 

NYS Core Performance Standards:

Key Idea 3:  OPERATIONS

Students use mathematical operations and relationships among them to understand mathematics.

Performance Indicators:

3a.
Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.

Key Idea 4:  MODELING/MULTIPLE REPRESENTATION

Students use mathematical modeling/multiple representation to provide a means of presenting, interpreting, communicating, and connecting mathematical information and relationships.

Performance Indicators:

4a.
Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.

4e.
Model real-world problems with systems of equations and inequalities.

Key Idea 7:  PATTERNS/FUNCTIONS

Students use patterns and functions to develop mathematical power, appreciate the true beauty of mathematics, and construct generalizations that describe patterns simply and efficiently.

Performance Indicators:

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

7b.
Apply linear and quadratic functions in the solution of problems.

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

7d.
Model real-world situations with the appropriate functions.

7e.
Apply axiomatic structure to algebra.
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