
Equations Summary

KEY TERMS

An equation is a statement of equality between two expressions. An equation can contain 
numbers, variables, or both in the same mathematical sentence. Equations may be always 
true, never true, or true only for one or more values of the variable. The Refl exive Property of 
 Equality says that when both sides of an equation look exactly the same, their values are equal.

A solution to an equation is any 
value for the variable that makes the 
equation true.

Properties of Equality are logical rules 
that allow you to maintain balance 
and rewrite equations.

• equation
•  Refl exive Property of 

Equality
• solution
• Addition Property of Equality
•  Subtraction Property of 

Equality
•  Multiplication Property of 

Equality

• Division Property of Equality
•  Symmetric Property of 

Equality
•  Zero Property of 

 Multiplication
• I dentity Property of 

 Multiplication
•  Identity Property of 

 Addition

• graph of an inequality
• solution set of an inequality
• bar model
• one-step equation
• inverse operations
• literal equation
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1 First Among Equals

Always 
True

Never 
True

True for certain 
values of the variable

6 5 10 2 4

x 5 x

10 5 20

x 5 x 1 2

x 5 5

x 1 2 5 12
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Properties of Equality For all numbers a, b, and c

Addition Property of Equality If a 5 b, then a 1 c 5 b 1 c.

Subtraction Property of Equality If a 5 b, then a 2 c 5 b 2 c.

Multiplication Property of Equality If a 5 b, then a ? c 5 b ? c. 

Division Property of Equality If a 5 b and c ° 0, then    a __ c    5    b __ c   .

Symmetric Property of Equality If a 5 b, then b 5 a.

Equations that have an infi nite number of solutions are equations that are true regardless of 
the value you assign to the variable. These kinds of equations often describe important 
properties of numbers. For example:

 •    The Zero Property of Multiplication states that the product of any number and 0 
is 0: x · 0 5 0.

 •    The Identity Property of Multiplication states that the product of any number and 1 is 
the number: x · 1 5 x.

 •    The Identity Property of Addition states that the sum of any number and 0 is the 
number: x 1 0 5 x.

You can use a number line to represent inequalities. The graph of an inequality in one 
variable is the set of all points on a number line that make the inequality true. The set of all 
points that make an inequality true is the solution set of the inequality.

The solution to any inequality can be represented on a number line by a 
ray. A ray begins at a starting point and goes on forever in one direction. 
A closed circle means that the starting point is part of the solution set of 
the inequality. An open circle means that the starting point is not part of 
the solution set of the inequality.

For example, the solution set of the inequality x ≤ 3 is all numbers equal to or less than 3, 
and the solution set of the inequality x < 3 is all numbers less than 3.
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x , 3

3 4210

x # 3

3 4210
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A bar model uses rectangular bars to represent known and unknown quantities.

For example, the equation x 1 10 5 15 states that for some value of x, the 
expression x 1 10 is equal to 15. This can be represented using a bar model.

The expression x 1 10 can be decomposed into a part representing x and a 
part representing 10. The number 15 can be decomposed in a similar way: 
15 5 5 1 10. The bar model demonstrates that these two equations are 
equivalent.

       x 1 10 5 15
       x 1 10 5 5 1 10

By examining the structure of the second equation, you can see that 5 is the value for x that 
makes this equation true.

A one-step equation is an equation that can be solved using only one operation. To solve a 
one-step addition equation, isolate the variable using number sense or inverse operations. 
Inverse operations are pairs of operations that reverse the effects of each other.
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x � 10

15

x � 10

x

15

10

5 10
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2 Bar None

h 1 6 5 13 1 6 Write equivalent expressions that mirror structure.

h 1 6 2 6 5  13 1 6 2 6 Use inverse operations to reverse the addition of 6 to h.

h 1 0 5 13 1 0 Combine like terms and apply the Additive Identity 
Property.

h 5 13

For example, solve the equation h 1 6 5 19.
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You can also use bar models to reason about the solution to multiplication equations.

For example, the equation 2x 5 6 states that for some value of x, the expression 
2x  is equal to 6. You can decompose 2x by rewriting it as the equivalent 
 expression 1x + 1x, or x + x. To maintain equivalence, decompose 6 in a similar 
way. The bar model demonstrates that these two equations are equivalent.

  2x 5 6
x 1 x 5 3 1 3

By examining the structure of the second equation, you can see that x 5 3.

Bar models can also be used to solve multiplication equations with 
fractional coeffi cients.

For example, represent    1 __ 3    x  5 2 as a bar model.

To solve this equation for x, compose 3  equally-sized parts to create 
the whole, x. To maintain equivalence, compose 3 equally-sized 
parts for the other expression too. This structure allows you to see 
the value of x that makes the equation true: x 5 6.

You can also use the inverse operation of multiplication to solve 
one-step multiplication equations.

For example, solve the equation 4r 5 32.

2x

6

2x

x

6

x

3 3

x1
3

2

x1
3

x1
3

2

x1
3

2 2

x

6
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3 Play It In Reverse

4r 5 32

4(1r) 5 4(8) Write equivalent expressions with similar structure.

   
4(1r)

 ____ 4     5    
4(8)

 ___ 4   Use inverse operations to reverse the multiplication of 4 and 1r.

1r 5 1(8) Perform division.

r 5 8 Identity Property of Multiplication
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Literal equations are equations in which the variables represent specifi c measures. You most 
often see literal equations when you study formulas. The formula for the area of a triangle, 
A 5    1 __ 2   bh, is a literal equation. The variables represent the measures of the base and height of 
the triangle.

In division problems, the remainder can mean different things in different situations. 
Sometimes the remainder can be ignored, and sometimes the remainder is the answer to the 
problem. Sometimes the answer is the quotient without the remainder, and sometimes you 
need to use the next whole number up from the quotient.

For example, the Red Cross disaster relief fund collected 4233 winter coats to distribute to 
fl ood victims. If there are 28 distribution centers, how many coats can be sent to each center?

4233 4 28 5 151   5 ___ 28   

You cannot have a fraction of a coat, so each center will receive 151 coats and there will be 
5 coats left over.

You can use properties of arithmetic and algebra, along with the properties of equality, to 
solve for one of the variables in an equation in terms of the other variable.

 12a 5 84b

 Step 1 12a 5 (12 ? 7)b

 Step 2 12a 5 12(7b)

 Step 3 a 5 7b

LESSON

4 Getting Real

TOPIC 2: SUMMARY   •   M3-149

C01_SE_TS_M03_T02.indd   149C01_SE_TS_M03_T02.indd   149 3/29/17   5:36 PM3/29/17   5:36 PM



C01_SE_TS_M03_T02.indd   150C01_SE_TS_M03_T02.indd   150 3/29/17   5:36 PM3/29/17   5:36 PM



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Cadmus MediaWorks settings for Acrobat Distiller 8.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


