Some Ideas for Expo Projects

For more project ideas, see

. . http: f th.
Idea 1: Patterns in Pascal’s Triangle. Here are some rows 0ttP:i//wau.focusonnath.org/,
click on “Programs” and

of Pascal’s Triangle: then click on “Expo.”

Use the worksheet on the next page to fill out more rows.

1. After you have finished filling out a few rows, color all
the odd numbers one color and the even numbers another
color. Describe the patterns you see.

2. How many odd numbers are in the 100th row of Pascal’s
triangle?

Project ideas: What if you color the entries in Pascal’s trian-
gle with three colors, depending on the remainder you get when Why are these the only
you divide the entry in the triangle by 37 For example, possible remainders?

e if the remainder when you divide the entry by 3 is 1, color
it red.

e if the remainder when you divide the entry by 3 is 2, color
it blue.

e if the remainder when you divide the entry by 3 is 0, color
it yellow.
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Idea 2: Trains. You can use rods of whole number sizes to
build “trains” that all share a common length. A “train of
length 5”7 is a row of rods whose combined length is 5. Here are
some examples

1 2 2
2 |1 2
1 3 1
1 4

5

Notice that the 1-2-2 train and the 2-1-2 train contain the
same rods but are listed separately. If you use identical rods in
a different order, this is a separate train.

How many trains of length 5 are there?
How many trains of length 6 are there?

How many trains of length 10 are there?

S A

Come up with a formula for the number of trains of any Wil a graph help? A table?
length. (Assume you have rods of every possible integer
length available.) Explain your result.

Project ideas:

1.Idea 1: How many trains of length 5 have: These are just suggestions.
e one car’ You can make up train
projects of your own.
e two cars?

e three cars?
e four cars?
e five cars?

2. Idea 2: What if you could only use trains of length 1 and 27
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Idea 3: The Simplex Lock. The Simplex company makes
a combination lock that is used in many public buildings. It
comes in several versions. Here are two:

These 5-button devices are purely mechanical (no electronics).
You can set the combination using the following rules:

1. A combination is a sequence of 0 or more pushes, each push
involving at least one button.

2. Each button may be used at most once (once you press it,
it stays in).

3. Each push may include any number of “open” buttons, from
one to five.

4. When two or more buttons are pushed at the same time,
order doesn’t matter.

Possible combinations: Notation: {{1,2},{3}}
means “press 1 and 2

o ({12}, {3} o{{1,2,4},{3,5}}  o{{3},{1,2}} fogether, then press 37
o {{2,1},{3})}  o{{1,2,4,3,5}} o}
o {2}, {1}, {3}} o{{1,2},{4},{3,5}} {2}

The company advertises thousands of combinations, and, the Project idea: What if the
question is, “How many combinations are there? Is the company '7°Ett[‘cz:£ buttons?
telling the truth?”
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Idea 4: Paths Ms. D’Amato likes to take a different route to
work every day. She will quit her job the day she has to repeat
her route. Her home and work are pictured in the grid of streets
below. If she never backtracks (she only travels north or east),
how many days will she work at this job?

i k]

A valid trip Another valid trip Not a valid trip

Project idea: What about different grid sizes?
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Idea 5: Dice. This project involves figuring out the sums that
can show up when you throw dice.

7. When tossing a single die, how many different numbers
can show up? What is the most likely number?

8. When tossing two dice, how many different pairs can show
up? How many different sums can show up? What is the

most likely sum? Of course, you may say,
) ) . ) “Dice don't have numbers,
9. When tossing three dice, how many different pairs can they have dots!”

show up? How many different sums can show up? What
is the most likely sum?

Project ideas: Find a way answer the questions like those
above for any number of dice. For example,

o If 6 dice are thrown, how many pairs can show up?
o If 4 dice are thrown, what’s the most likely sum?

o [f 4 dice are thrown, how likely is it to roll a 97

Focus on Mathematics: Wetherbee school




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


