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Activity Overview

In this activity, students use simulations to answer a popular question involving probabilities.
They will use the randint and mean commands to determine the average number of people that
need to be in a room to share a birthday.

Topic: Statistics and Probability
e Understand and apply basic concepts of probability

e Understand and use appropriate terminology to describe complementary and mutually
exclusive events

Teacher Preparation and Notes

e TI-Navigator is not required for this activity, but an extension is given for those teachers
that would like to use it.

o To download the student worksheet and TI-Navigator files, go to
education.ti.com/exchange and enter “12649” in the quick search box.

Associated Materials
o MGACct30_Birthday_worksheet_TI73.doc
o MGACct30_Nav_01_TI73.act
e MGACct30_Nav_02_TI73.act

Suggested Related Activities

To download the activity listed, go to education.ti.com/exchange and enter the number in the
quick search box.

e The Birthday Problem (TI-73 Explorer & TI-Navigator) — 6698
o What Are the Chances? (TI-73 Explorer) — 5224
e Random Rainbow Ratios? (TI-73 Explorer) — 8331
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Problem 1 — Birthdays in Your Class

In this problem, students will collect data for the birthdays had by each person in the class.
Students should assign a 3- or 4-digit number for their birthday, 101 being January 1% and

1015 being October 15.

Questions 1-2

Ensure students understand the format needed for their L1“ Lz L =
birthday. You may want to have them write their birthday | = | =====7| ===~~~
(April 21) along with the number (421). To collect the data
into one list, you may want to have students read off their
numbers and you enter the values into L1 or have them
come one at a time to your calculator and enter the T
values. —
Press to access L1. If there are data values in L1,
you can move to the top of the list ((]) and press $ll:lt-1 X DF:-"'-:F:'E -
ETER) LY L
Once all the numbers have been entered, you can send 1 iE-t.-l L1
the large list back to all calculators. Connect two Fre«:l
calculators using the unit-to-unit cable and press
to select sending a list.
Questions 3-6 b THOOL
After students have received the whole list, have them set EN 1 n; % %EEI
M3
up a histogram using the data in L1. Press an=12. 7095744
to access the Plot1. After the plot is set up, students :“‘:E-';- 1=18A
should press to adjust the viewing window to see ol H:E
ML B
the data. If any of the bars extend past the top of the Ver1=1
screen, continue adjusting the Ymax value.
Fi:L1
For the example shown at the right, there are 3
birthdays in April. Pressing and using the left
and right ([«J and [»]) arrow keys will allow students to
see the number of birthdays per month.
Min=Yi0 |

. M:J:-:{EIIIIII l'|=3|—| |_|
Questions 7-8
Have students sort L1 to see if any of the numbers are SortHOLY 2 Done
the exact same. Press [2nd][LIST]](1] to select the SortA
command and then press to enter L1.
Then press to view L1. If there are two numbers
the same, this means students share that birthday. It
will not be unlikely for students to find shared birthdays
in a class or 20+ students.
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Problem 2 — A 50/50 Chance of Sharing a Birthday

In this problem, students will generate random “birthdays” to perform a simulation of how
many people need to be in a room before you have a greater than 50/50 chance of at least
two people sharing a birthday.

Questions 9-10

Students will likely initially guess a very large number of people that need to be in the same
room in order to have two people share a birthday. Through this simulation, they will discover
that the number is much smaller than expected.

To begin, ensure that all students set a different random number seed. This will ensure they
generate different random numbers for the experiment.

Questions 11-14 3158+rand 315
PandInti1=365%?

=
=)

Have students enter a unique number, either their
student ID or the last four digits of their phone number,
and store it to the random number seed. Enter the

number, press [STO#] [MATH) ] [»] [ENTER] [ENTER].

Then, students will select the randInt( command
(under and PRB) to generate random birthdays.

Students will record each random number generated and then will note when they receive a
duplicate number. With the randomness of the simulation, each student will receive different
numbers as well as different numbers of “people” in the room before a duplicate birthday is
found.

Questions 15-17

Students will likely be surprised by the results of the
experiment. Find the mean by pressing

[ENTER]. The mean number of people needed in
a room should be close to 23 people.

maantl1 )

Extension — TI-Navigator™

1.

For Problem 1, load the activity settings file MGAct30_Nav_01_TI73.act into Activity center.
This will set up a list on the students’ calculators for them to use for entering their birthday
number.

Next, you can configure a Frequency Plot and/or send the data back to the students to
continue with the activity given in Problem 1.

For Question 9, use Quick Poll to collect students’ initial guesses.

For Question 15, load the activity settings file MGAct30_Nav_02_TI73.act into Activity
Center. After students enter their individual list of data in L1, have them log into NavNet and
press SEND. This is a faster method of compiling the numbers generated by each student.

4. Use Screen Capture throughout the lesson to monitor student progress.
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Solutions — student worksheet

Problem 1

1. Answer is based on students’ birthdays.
2-3. Data will vary.

4. The window will vary but should have Xmin=100, Xmax=1300 and Ymax will need to adjust
based on the number of students born per month.

5. Graphs will vary.
6. Graphs will likely indicate that birthdays are spread out throughout the year.

7. Answers will depend on data collected. It is likely that 2 or more students will share the
same birthday.

8. Answers will depend on data collected and student’s expectations. It will be likely that
students are surprised if two or more students share the same birthday.

Problem 2

9. Answers will vary.

10-11. List is based on initial rand seed students use. All lists should be different.
12. Answer should reflect data collected in Question 11.

13. Itis very likely that the number found in Question 12 will be less than students’ initial
expections in Question 9.

14. Students will likely be surprised by the results.
15. Graphs should show that most values center around the mean, 23.
16. Answers will depend on data collected but should be close to 23.

17. Very likely, the class average will be lower than the initial guess in Question 9. Explanation
should indicate understanding of the probability as shown through the simulation.

©2009 Texas Instruments Incorporated Page 3 Sharing Birthday




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /TI-73-KeySymbols
    /TI83symbols
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /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 true
  /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 true
  /MonoImageDownsampleType /Bicubic
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


