Solving Linear Systems

Getting Started: 

Review of Previous Lesson/HW/Do Now
Statement of Objectives: 

A.A.11 Solve a system of one linear and one quadratic equation.
A.G.9 Solve systems of linear and quadratic equations graphically Note: Only use systems of linear and quadratic equations that lead to solutions whose coordinates are integers.

G.G.70 Solve systems of equations involving one linear equation and one quadratic equation graphically.

A2.A.3 Solve systems of equations involving one linear equation and one quadratic equation algebraically Note: This includes rational equations that result in linear equations with extraneous roots.
Big Idea: 

Two or more linear equations together form a system of linear equations.  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.
Four 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.  Input both equations in the 
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 feature of the TI-83+ and identify the solution in either the graph or table of values views.

Sample Math A Regents Problem Solved Graphically:

	What point is the intersection of the graphs of the lines 2x – y = 3 and x + y = 3?


One Graphing Solution

	STEP #1.     Put both equations into slope intercept form.
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     x + y = 3

-y=-2x+3y=-x+3

y=2x-3


(solution continued on next page)

STEP #2.  
Graph both equations on the same coordinate plane.  

Input for 
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 screen of graphing calculator.
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View of Graph
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Table of Values
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When x=2, the values of y are the same.  This is the solution.

STEP #3.  
Identify the location of the point or points where the two lines intersect.  
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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.
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2x-y=3x + y = 3

2(2) -1 = 3                             

     2 + 1 = 3

        4-1=333

           3=3

=


The solution makes both equations true, so it is the correct solution.


2. Substitution

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

STEP #2.
Select 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.

The Same Math A Regents Problem Solved Using Substitution
	What point is the intersection of the graphs of the lines 2x – y = 3 and x + y = 3?


One Solution Using Substitution
	STEP #1.      Select either equation and isolate one of the variables.
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STEP #2.
Select 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.
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y=-x+3



[image: image11.wmf]2(3)3

xx

--+=


STEP #3.  
Solve your new equation with one variable.
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STEP #4.  
Take the answer from STEP #3 and plug it into one of the original equations.  Then, solve for the second variable.
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STEP #5
Write both answers together.
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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.
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The solution makes both equations true, so it is the correct solution.


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.

The Same Math A Regents Problem Solved Using Elimination
	What point is the intersection of the graphs of the lines 2x – y = 3 and x + y = 3?


One Solution Using Elimination
	STEP #1.
Write the equations in columns 
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STEP #2
Look at the coefficients of the variables in each of the first two columns.  The y coefficients are opposites.

STEP #3.  
Skipped

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.  
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STEP #5.  
Solve your new equation with one variable.
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STEP #6.  
Take the answer from STEP #5 and plug it into one of the original equations.  Then, solve for the second variable.
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STEP #7
Write both answers together.
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STEP #8.  
Check your solution.
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The solution makes both equations true, so it is the correct solution.


4. Matrices 

The Same Problem Solved Using Matrices in a TI-83+ Graphing Calculator:

	What point is the intersection of the graphs of the lines 2x – y = 3 and x + y = 3?


Matrix Solution Using Calculator

	STEP 1.  Set up two matrices.
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Then, extract the coefficients and the numbers from the system of equation to build matrices 
[image: image25.wmf][

]

[

]

AB

and

, as shown below:


[image: image26.wmf][

]

[

]

A         B

213

113

=

-

æöæö

=

ç÷ç÷

èøèø



	STEP 2.  Enter the two matrices into your calculator.
Select  the 
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 feature of the TI-83+ graphing calculator.
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Press 
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	STEP 3

Define Matrix [A} by inputting 
[image: image30.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 
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 feature of the TI-83+ graphing calculator.
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	STEP 4

Define Matrix [B} by inputting 
[image: image34.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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2ndMATRIX[A]ENTERX

×2ndMATRIX[B]ENTER

ENTER


Note:  You always multiply the reciprocal of Matrix [A] times Matrix [B].
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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.  

Check for Understanding: 

Guided Practice: 

Selected worksheet.
Independent Practice: 

Students should complete the worksheet on their own.
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