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LESSON 1: Is There a Pattern Here?   •   M1-83

Is There a Pattern 
Here?
Recognizing Patterns and Sequences

1

Learning Goals
• Recognize and describe patterns. 
• Represent patterns as sequences. 
• Predict the next term in a sequence.
• Represent a sequence as a table of values.

Since early elementary school, you have been recognizing and writing patterns involving shapes, 
colors, letters, and numbers. How are patterns related to sequences and how can sequences be 
represented using a table of values?

Key Terms
• sequence 
• term of a sequence 
• infinite sequence 
• finite sequence

Warm Up 
Write the next three terms in 
each pattern and explain how 
you generated each term.

1. J, F, M, A, M, J, J, A, S, . . .

2. S, M, T, W, . . .

3. 5, 10, 15, 20, . . .

4. 100, 81, 64, 49, . . .
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1. List at least 3 patterns that you notice.

2. Describe the pattern for the number of terms in each row.

3. Describe the pattern within each row.

4. Describe the pattern that results from determining the sum of 
each row.

5. Determine the next two rows in Pascal’s Triangle. 
Explain your reasoning.

A Pyramid of Patterns

Pascal’s Triangle is a famous pattern named after the French mathematician 
and philosopher Blaise Pascal. A portion of the pattern is shown.
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GETTING STARTED
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Patterns to Sequences 
to Tables 

AC TIVIT Y

1.1

A sequence is a pattern involving an ordered arrangement of numbers, 
geometric figures, letters, or other objects. A term of a sequence is an 
individual number, figure, or letter in the sequence.

Ten examples of sequences are given in this activity. For each sequence, 
describe the pattern, draw or describe the next terms, and represent each 
sequence numerically.

1. Positive Thinking

a. Analyze the number of dots. Describe the pattern.

b. Draw the next three figures of the pattern.

c.  Represent the number of dots in each of the seven figures 
as a numeric sequence.

d. Represent the number of dots in each of the first seven 
figures as a function using a table of values.

Term 
Number 1 2 3 4 5 6 7

Term 
Value

All numeric sequences 
can be represented 
as functions. The 
independent variable 
is the term number 
beginning with 1, 
and the dependent 
variable is the term of 
the sequence.
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2. Family Tree
Jessica is investigating her family tree by researching each generation, or 
set, of parents. She learns all she can about the first four generations, 
which include her two parents, her grandparents, her great-
grandparents, and her great-great-grandparents.

a. Think about the number of parents. Describe the pattern.

b.  Determine the number of parents in the fifth and 
sixth generations.

c.  Represent the number of parents in each of the 6 generations 
as a numeric sequence. Then represent the sequence using a 
table of values.

3. A Collection of Squares

a.  Analyze the number of small squares in each figure. Describe 
the pattern.

b.  Draw the next three figures of the pattern.

c.  Represent the number of small squares in each of the first 
seven figures as a numeric sequence. Then represent the 
sequence using a table of values.

Term 
Number

Term 
Value

Term 
Number

Term 
Value
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4. Al’s Omelets
Al’s House of Eggs N’at makes omelets. Al begins each day with 150 
eggs to make his famous Bestern Western Omelets. After making 1 
omelet, he has 144 eggs left. After making 2 omelets, he has 138 eggs 
left. After making 3 omelets, he has 132 eggs left.

a.  Think about the number of eggs Al has left after making 
each omelet. Describe the pattern.

b.  Determine the number of eggs left after Al makes the next 
two omelets.

c.  Represent the number of eggs left after Al makes each of 
the first 5 omelets as a numeric sequence. Then represent 
the sequence using a table of values.

5. Donna’s Daisies
Donna is decorating the top border of her bedroom walls with a daisy 
pattern. She is applying decals with each column having a specific number 
of daisies.

a.  Think about the number of daisies in each column. Describe 
the pattern.

b. Determine the number of daisies in each of the next 
two columns.

c.  Represent the number of daisies in each of the first 8 
columns as a numeric sequence. Then represent the 
sequence using a table of values.

Term 
Number

Term 
Value

Term 
Number

Term 
Value
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6. Troop of Triangles

a.  Analyze the number of dark triangles. Describe the pattern.

b. Draw the next two figures of the pattern.

c.  Represent the number of dark triangles in each of the first 6 
figures as a numeric sequence. Then represent the sequence 
using a table of values.

Term 
Number

Term 
Value
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7. Gamer Guru
Mica is trying to beat his high score on his favorite video game. He 
unlocks some special mini-games where he earns points for each one 
he completes. Before he begins playing the mini-games, Mica has 
500 points. After completing 1 mini-game he has a total of 550 points, 
after completing 2 mini-games he has 600 points, and after 
completing 3 mini-games he has 650 points.

a.  Think about the total number of points Mica gains from 
mini-games. Describe the pattern.

b.  Determine Mica’s total points after he plays the next 
two mini-games.

c.  Represent Mica’s total points after completing each of the 
first 5 mini-games as a numeric sequence. Be sure to include 
the number of points he started with. Then represent the 
sequence using a table of values.

Term 
Number

Term 
Value
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8. Polygon Party

a.  Analyze the number of sides in each polygon. Describe 
the pattern.

b.  Draw the next two figures of the pattern.

c.  Represent the number of sides of each of the first 6 polygons 
as a numeric sequence. Then represent the sequence using a 
table of values.

Term 
Number

Term 
Value
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9. Pizza Contest
Jacob is participating in a pizza-making contest. Each contestant has to 
bake the largest and most delicious pizza they can. Jacob’s pizza has a 
6-foot diameter! After the contest, he plans to cut the pizza so that he 
can pass the slices out to share. He begins with 1 whole pizza. Then, 
he cuts it in half. After that, he cuts each of those slices in half. Then he 
cuts each of those slices in half, and so on.

a.  Think about the size of each slice in relation to the whole 
pizza. Describe the pattern.

b.  Determine the size of each slice compared to the whole 
pizza after the next two cuts.

c.  Represent the size of each slice compared to the whole 
pizza after each of the first 5 cuts as a numeric sequence. 
Include the whole pizza before any cuts. Then represent the 
sequence using a table of values.

Term 
Number

Term 
Value
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10. Coin Collecting
Miranda’s uncle collects rare coins. He recently purchased a rare coin 
for $5. He claims that the value of the coin will triple each year. So even 
though the coin is currently worth $5, next year it will be worth $15. In 
2 years it will be worth $45, and in 3 years it will be worth $135.

a.  Think about how the value of the coin changes each year. 
Describe the pattern.

b. Determine the value of the coin after 4 years and after 5 years.

c.  Represent the value of the coin after each of the first 5 years 
as a numeric sequence. Include the current value. Then 
represent the sequence using a table of values.

Term 
Number

Term 
Value
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There are many different patterns that can generate a sequence of 
numbers. For example, you may have noticed that some of the sequences 
in the previous activity were generated by performing the same operation 
using a constant number. In other sequences, you may have noticed a 
different pattern.

The next term in a sequence is calculated by determining the pattern 
of the sequence, and then using that pattern on the last known term of 
the sequence.

1. For each sequence in the previous activity, write the numeric 
sequence, record whether the sequence increases or decreases, 
and describe the sequence by stating the first term and the 
operation(s) used to create the sequence. The first one has been 
completed for you.

Looking at Sequences 
More Closely

AC TIVIT Y

1.2

Problem Name Numeric 
Sequence

Increases or 
Decreases Sequence Description

Positive Thinking 25, 21, 17, 13, 9, 
5, 1 Decreases Begin at 25. Subtract 4 from 

each term.

Family Tree

A Collection of Squares

Al’s Omelets

Donna’s Daisies

Troop of Triangles

Gamer Guru

Polygon Party

Pizza Contest

Coin Collecting
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2. Which sequences are similar? Explain your reasoning.

3. What do all sequences have in common?

4. Consider a sequence in which the first term is 64 and each 
term after that is calculated by dividing the previous term by 4. 
Margaret says that this sequence ends at 1 because there are 
no whole numbers that come after 1. Jasmine disagrees and 
says that the sequence continues beyond 1. Who is correct? If 
Margaret is correct, explain why. If Jasmine is correct, predict 
the next two terms of the sequence.

5. What is the domain of a sequence? What is the range? 
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LESSON 1: Is There a Pattern Here?   •   M1-95

6. Does the pattern shown represent an infinite or finite sequence? 
Explain your reasoning.

If a sequence continues on forever, it is called an infinite sequence. If a 
sequence terminates, it is called a finite sequence.

For example, consider an auditorium where the seats are arranged according 
to a specific pattern. There are 22 seats in the first row, 26 seats in the second 
row, 30 seats in the third row, and so on. Numerically, the sequence is 22, 26, 
30,  .  .  . , which continues infinitely. However, in the context of the problem, 
it does not make sense for the number of seats in each row to increase 
infinitely. Eventually, the auditorium would run out of space! Suppose that this 
auditorium can hold a total of 10 rows  of seats. The correct sequence for this 
problem situation is:

22, 26, 30, 34, 38, 42, 46, 50, 54, 58.

Therefore, because of the problem situation, the sequence is a 
finite sequence.

An ellipsis is three 
periods, which means 
“and so on.” An infinite 
sequence can be 
represented using 
an ellipsis.
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TALK the TALK

Searching for a Sequence

In this lesson you have seen that many diff erent patterns can generate 
a sequence of numbers.

1. Explain why the definition of a function applies to 
all sequences.

2. Create a sequence to fit the given criteria. Describe your 
sequence using figures, words, or numbers. Provide the first 
four terms of the sequence. Explain how you know that it is 
a sequence.

a.  Create a sequence that begins with a positive integer, is 
 decreasing by multiplication, and is finite. 

b.  Create a sequence that begins with a negative rational 
 number, is increasing by addition, and is infinite.
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Assignment

Remember
A sequence is a pattern involving an ordered 
arrangement of numbers, geometric fi gures, 
letters, or other objects. All numeric sequences 
can be represented as functions.

Write
Explain why all sequences can be described 
as functions.

3. Violet’s Videos
  Violet is a yoga instructor who regularly posts new exercise videos on a website for her clients. 

One week after launching the website, she had posted a total of 6 videos. At the end of week 2, 
she had a total of 10 videos. At the end of week 3, she had a total of 14 videos. At the end of 
week 4, she had a total of 18 videos.

Practice
Consider the three sequences given. For each sequence, describe the pattern. Then, represent the 
sequence as a numeric sequence and as a table of values, including the fi rst 6 terms.

1. Matchstick Mayhem

Stretch
Robin’s Restaurant
Robin is opening a restaurant and tells her staff  they have to go above and beyond to please their 
customers, especially on opening day. She reasons that if one customer is pleased with the restaurant, that 
person is likely to tell 4 people about it. Then each of those people is likely to tell 4 people about it, and so on.
•  Describe the pattern for the number of customers Robin’s Restaurant will reach with each telling.
• Determine how many customers are reached after the 5th, 6th, and 7th tellings.
•  Represent the number of customers reached with each telling as a numeric sequence. Then 

represent the sequence using a table of values.
•  Identify the appropriate function family for the function. Then describe whether the function is 

continuous or discrete.

2. Hancox Homes
  Hancox Homes is a popular construction 

company that builds aff ordable housing. When 
the company fi rst started, they sold 1 home the 
fi rst month, 3 homes the second month, 9 homes 
the third month, and 27 homes the fourth month.
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Review
1. For each scenario and graph:

• Identify the appropriate function family.
•  Describe the domain based on the problem situation.
•  Identify the graphical behavior of the function as increasing, decreasing, or a combination.

a.  A city discovers that its population has been tripling every 
year. The function graphed models the population 
(in thousands) after x years.

b. A vacationer has $300 to spend over the next 20 days. The 
fi rst two days, she spends $20 on food each day. She visits 
with family members for the next four days and does not 
spend any money. She then spends $20 on transportation 
on each of the remaining days until she spends all of 
her money. The function graphed models the amount of 
money left after x days.

2. Determine whether each data set represents a function.
a. {(25, 8), (26, 2), (22, 26), (21, 8), (4, 6)} b.  

y

x

10

5

0
105

Time (years)

Po
pu

la
tio

n 
(th

ou
sa

nd
s)

y

300

150

0
2010

Time (days)

M
on

ey
 (d

ol
la

rs
)

x

x y
2 9
6 8
4 7
2 4
8 2

IM1_SE_M01_T02_L01.indd   98IM1_SE_M01_T02_L01.indd   98 2/13/19   11:15 AM2/13/19   11:15 AM



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /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 524288
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /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 false
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /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 false
  /MonoImageMinResolution 595
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create press-ready Adobe PDF documents for Cengage Learning books using Distiller 8.0.x.  The resulting PDF will be compatible with Acrobat 8 \(PDF 1.7\) per CL File Preparation and Certification Task Force)
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        18
        18
        18
        18
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 18
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


