Lesson 4: Inverse Matrices and Systems %
Algebra 2 B Unit 5: Matrices '

Objective: Solve systems of equations using matrix inverses and multiplication

Materials: Course Materials are not available as of this time as this User has not been assigned to any Courses.
Please check back once the User has been placed into a Course.

Finding Unknown Values

Salima is ordering pizza for a party.
She orders a total of eight large
pizzas. Cheese pizzas cost $10 each,
and pepperoni costs $2 extra. If the
total cost is $86 before tax, how
many of each kind of pizza does she
order?

There are several different strategies
you could use to solve this problem,
such as guess-and-check. You could
also represent the problem as a
linear system of equations and solve
the system algebraically. In this
lesson, you will learn another approach: using matrices and matrix equations to model
and solve problems with linear systems of equations.

Objective

¢ Solve systems of equations using matrix inverses and multiplication

Objectives derived from Pearson Education, Inc. © Pearson Education, Inc., publishing as Pearson
Prentice Hall. All rights reserved.

Key Words

e coefficient matrix
e constant matrix
e variable matrix

Using Matrices to Solve Systems of Equations

Click on the link below to complete the Solve It! activity for Chapter 12, Lesson 4
from the PowerAlgebra website. You will see an example of a problem that can be
solved using a system of equations. You will also learn about solving multiplicative
matrix equations.



© Solve It!

You have previously solved systems of linear equations algebraically. You can also
use matrices to solve systems of linear equations. First, you need to write a matrix
equation to represent the system. Then, you can solve the matrix equation to find the
values of the variables that satisfy the system.

A matrix equation that represents a system of linear equations consists of the following
three parts:
1. The coefficient matrix is comprised of the coefficients of the variables in the
equations. Each row of the matrix represents one equation from the system.
Each column of the matrix represents the coefficients from each equation for the
same variable in the system.

2. The variable matrix is a one-column matrix comprised of the variables in the
equations.

3. The constant matrix is a one-column matrix comprised of the constant terms in
the equations.
The product of the coefficient matrix and the variable matrix is the constant matrix.
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The matrix equation that represents the system is [ )

Using Matrices Continued

Click on the link below to watch the
“Example 3: Inverse Matrix —
Soccer” Discovery Education™
streaming movie. Look for an
example of using a matrix equation
to represent a system of linear
equations, and using the inverse of
the coefficient matrix to solve the
matrix equation.

After viewing the movie, answer the
following questions:

1. What does each row in the coefficient matrix represent about the team?

2. Why do you need to multiply both sides of the equation by the inverse of the



coefficient matrix?
fj Example 3: Inverse Matrix — Soccer

Click on the Show Answer button below to check your answers

' Answers:
i Answers may vary but should be similar to:

1. The first row represents the number of wins and ties that
DC United had. The second row represents the number of
points that DC United earned for each win, 3, and tie, 1.

N

You need to multiply both sides of the equation by the
inverse of the coefficient matrix to isolate the coefficient
matrix.

SinceA ' ed=14"14X=x. Multiplying the constant
matrix by Al keeps the equation true.

Click on the link below to complete the “Systems of Linear Equations — Activity B”
Gizmo. You will use a matrix to solve a system of linear equations. After completing
the activity, answer the assessment questions. Then click on the Check Your Answers
button.

f‘; Systems of Linear Equations - Activity B

Complete the following activities.

1. Read and take notes on pp. 784—789 in Algebra 2. Include in your notes an
example of how to solve a matrix equation using an inverse matrix, and how to
write a system of equations as a matrix equation.

2. Click on the link below to access and complete the 12-4 Puzzle: A Four-Word
and Down-Word Puzzle worksheet. You will solve a puzzle by solving systems
using matrices.

ﬁ 12-4 Puzzle: A Four-Word and Down-Word Puzzle
3. Complete problems 26, 27, 28, 48, and 49 on pp. 790791 in Algebra 2.

4. Continue working on the unit portfolio and participating in the unit discussion.

@ Tip: Please return to Unit 5, Lesson 1, page 5 to access the discussion link in order to
add your comments.

Extension: Click on the link below to watch the “Chinese Method for Solving
a 3 by 3 System of Equations” Discovery Education™ streaming movie. Look
. for an introduction to the Chinese Method for solving a matrix that represents a
e system of equations. v

After viewing the movie, answer the following questions:

1. How is this method similar to solving systems algebraically?



2. Why is the first step of the method to multiply each element in the
second row by the first element in the third row?

3. Why do you need to get zeros in the first and second rows of at least one
column?

ﬁ Chinese Method for Solving a 3 by 3 System of Equations

Click on the link below to access the online textbook.
%) Algebra 2

Complete the following activities.

1. Check your understanding of Inverse Matrices and Systems with the Lesson
Check on p. 789 in Algebra 2.

2. In your math writing journal, list the methods for solving a system of linear
equations. Explain which method you prefer and why. Name the entry “Solving
Systems using Matrices.”

Click on the link below to access the online textbook.

ﬁ Algebra 2

Lesson Answers

Click on the link below to check your answers to the “Chinese Method for Solving a 3
by 3 System of Equations” Discovery Education™ streaming movie.

© Answers
Inverse Matrices and Systems

Multiple Choice

1.

What is the solution of the matrix equation?

9 4|, |9 -6
4 1 -1 -3
(1 point)
O 5 -Zé
9 -0
-5 Zh
O



2.
dy + 7Tz = -3
Write the system {—3x — 3y = 3 as a matrix equation.
Tr -8z =73
(1 point)
2 Tl x -3
O |-3 -3||yl=]|3
o -3 3
o -3 7T ||=x -3
O |2z -3 olly|=|3
70 -B 3
0 2 T |l=x -3
Ol-3 -3 o||ly|=]|3
7 0 -8f| =z 3

3.

What is the solution of the system? Solve using matrices.

=3x+ 2y =10
—dx+ 3y =12

(1 point)



O

26
—34

o |-
| -26

O 26
| 34

Ono solution

4.
T+ dy=-1
-x-3y=-Z
(1 point)
=7
O
3
3
O
L _T.
7
O
-3

Ono solution

5.

Solve the system.

x+y—4dz = -30
Ix+ y+ iz = -8
Sx+dy+z =26

(1 point)

O (=30, -8, —26)
O (47 _23 4)



O (_47 _23 4)
O(+4,2,-4)

Answers
Answers may vary, but should be similar to:

1. To solve a system algebraically, equations are multiplied by factors and
subtracted from each other in order to eliminate variables. In this method, rows
are multiplied by factors and subtracted from each other in order to eliminate
elements.

2. The first step is to multiply each element in the second row by the first element
in the third row because that will ensure that the repreated subtraction of the first
element in teh third row from teh modified first element in teh second row will
result in 0.

3. You need to get zeros in the first and second rows of at least one column so that
you can solve for z, whose coefficient is the third term in each row.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /None
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [576.000 810.000]
>> setpagedevice




