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¢ To use technology to explore simulation
¢ To use technology to generate random numbers

¢ To use technology to plot a histogram

You're Probably Materials
Right, It's Wrong o TI83Plus
Introduction

Nathan had a choice between studying for a mathematics test and going to the
movies with a friend. He knew going to the movies was the wrong choice, but he
decided to go anyway. When the math test was handed out the next day, he
knew he should have studied. After seeing the test, it was clear that he was not
prepared to take it. Nathan was somewhat relieved when he saw that the test
had 20 multiple-choice questions. He knew that if he guessed the answers, he
would have a 25% chance of getting the correct answer for each question, since
each question had four choices. Nathan remembered that his TI-83 Plus had a
random number generator. He used this feature to help him guess the answers
on the test. Nathan is now nervous about the results of the math test. If he fails
this test, he will be grounded for a month. Nathan thinks that he did not pass
the test. Is he right?

You will find the experimental probability to determine the likelihood that
Nathan has passed this test. You will perform a simulation to determine the
experimental probability. Probability is a number between 0 and 1 that measures
the likelihood that an event will or will not occur. If the probability is 0, then the
probability that the event will occur is impossible. If the probability is 7, then the
probability that the event will occur is certain. Experimental probability is
determined by performing experiments and observing outcomes to determine
what might happen in a given situation. A simulation is a method for finding
experimental probability using a device to model the event.

You will also find the theoretical probability of Nathan passing the test. If P(E)
represents the probability of the event occurring, m represents successful
outcomes, and n represents possible equally likely outcomes (both successful and
unsuccessful), then

P(E) = % is the theoretical probability of the event occurring.
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112 Activities for Algebra with the TI-83 Plus

Problem

Was Nathan's idea of generating random numbers to answer the questions on
the test a good idea? Should Nathan prepare to clean his room since he might be
spending a good deal of time in there?

Collecting the data

Use the TI-83 Plus and the random number generator to perform a simulation to
guess answers on the test. The choices of answers are A, B, C, or D. An A will be
represented by a1, a Bby a 2, a Cby a 3, and a D by a 4. The correct answers for
the test are listed below along with the corresponding number for the letter.

1. C -3 6. c-3 1. B - 2 16. C - 3
2. B -2 7. A-1 12. A -1 17. D - 4
3. C-3 8. B -2 13. A -1 18. D - 4
4, D - 4 9. D-4 14. D - 4 19. € -3
5. D- 4 10. C - 3 15. D - 4 200 A -1
Setting up the TI-83 Plus
Before starting your data collection, make sure that the TI-83 Plus has the
STAT PLOTS turned OFF, Y= functions turned OFF or cleared, the MODE and
FORMAT set to their defaults, and the lists cleared. See the Appendix for a
detailed description of the general setup steps.
Entering the data in the TI-83 Plus
1. Press and select 1:Edit by pressing _EFILC TESTS
(ENTER]. 11...
s SortAC
S5 SortOf
4:ClrList.
2t SetlUrEditar
2. Enter the data for the answers to the test L1 Lz Lx 1
in L1, E_ ____________
The following steps will generate a list of E,
random numbers between 1 and 4 and g
store them in L2. i
Liifa=3
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3. Press [2nd) [QUIT] [MATH). gﬂé HUM CP¥ PEB
F
k

4. Press[«] to move the cursor to the PRB

menu. FPaﬂd
ihPr

ErandInti

randMorm
FandBint

5. Select 5:randInt( and press [ENTER].

i randHorme
rirandBing

tand Int.«
6. Press1(.] 4[] 20[](ST0% [2nd) [L2] [ENTER]. randIntl.d, 280+
These numbers represent the answers that {-izl 4 1 3231 .

Nathan used on the test.

Compare your answers with the correct answers for the test. Using the equal
sign, compare the number in L1 to the corresponding number in L2. If the two
numbers are equal, the TI-83 Plus returns a 7, which indicates that the statement
is true. If the numbers are not equal, the TI-83 Plus returns a 0, which indicates
that the statement is false. Follow the steps to perform this operation.

—
r-r
s
et

7. Press [STAT] [ENTER] and move the cursor to L1
L3.

8. Press[+] to highlight L3.

| L LIS o L TR LT
| L ELY pLLEEY o o

Lz=L11
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9. Press [L1] [TEST] to display the TEST
menu.

10. Press to select and paste the equal
sign in the function.

11. Press [L2] (ENTER].

12. Press [ENTER] to see the comparison with the
correct answers.

LOGIC

inpA
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| L LTI o L DY N Y]
[k BLY pLLETY o g

Lxi1i=K

To find the number of correct answers in the simulation, find the sum of the

numbers in L3.

13. Press [QuIT] [LIST] to display the
NAMES menu.

14. Move the cursor to the MATH menu.

15. Select 5:sum( and press [ENTER].

?&Iﬂ OFS MATH

(np ) R |
rrrrrr—
[- T, QRPN TR

HAMES OPS |EENNE
mine,

PMaxe
Simeant
dimediant
Sisume
i Frodl
rlstdDenr

HAMES OPS [EENNE
limine
2imaxt
SJimeant
dimediant

SLIMY,

iFProd

rdstdlent
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16.

17.

18.

19.

20.

21.

22,

Press [L3] DJ.

Press [ENTER] to see the calculation.

Record the data for this simulation in the
table on the Data Collection and Analysis

page.

Run the simulation again. Press
twice until the randInt( statement is
displayed on the Home screen.

Press [ENTER]. A new set of answers has
been stored in L2.

Compare your answers with the correct
answers for the test by pressing

(] (2nd) [L1] (2nd] [TEST]
(2nd) [L2].

Press [ENTER] to see the comparison with the
correct answers.

[andlntﬂ1:4:EE}+

z
41 3231 .
sumiLz

[andlntils4piﬁh+

z
41 3231 .
smiLz

[andIntﬂ1=4FEE}+

z
w41 3231 .
smiLz

=
FandIntCl .4, 2680+
LzH

Lz
41 3231 ..
sumiLz

=

[andlnt{1=4siﬁh+
z

221131 ..

Lz = L4 3
3 ' .
j 0
z 0
1 0
z 0
y 1
3 1

Lz=L1=LzN

Lz Lz L4 3
% 1 | ——
y 0
z 0
1 0
z 0
y 0
K 0

Lzii=1

To find the number of correct answers in the simulation, find the sum of the
numbers in L3.
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23. Press [auitl.

24. Press repeatedly until you get
the sum(L3) statement on the Home

screen. Press [ENTER].

25. Record the data for this simulation in the
table on the Data Collection and Analysis
page. Repeat steps 19, 20, and 21 and run
the simulation 40 to 50 more times.
Record each of the trials in the table.

Setting up the window
1. Press to set up the proper scale for
the axes.

2. Set the Xmin value by identifying the
minimum value in L1. Choose a number
that is less than the minimum.

sumiLz 2 6
[andlnti1:4=EE}+

i
s d 21243 .
sumiLzd .

sumiLz c
[andlnt{1=4=EE}+

z
2421243 .
AR LI .

W THOC
wmin= -2
Aanax=13
Aascl=1
Ymin= -2
Ymax=15
Yz l=1
ares=1

3. Set the Xmax value by identifying the maximum value in each list. Choose a
number that is greater than the maximum. Set the Xscl to 1.

4. Set the Ymin value by identifying the minimum value in L2. Choose a number

that is less than the minimum.

5. Set the Ymax value by identifying the maximum value in L2. Choose a
number that is greater than the maximum. Set the Yscl to 1.

Graphing the data: Setting up a histogram

Use the data in the table on the Data Collection and Analysis page to plot a

histogram.
1. Press and select 1:Edit by pressing
(ENTER].

_EHLE TESTS
it...

SortHC
SaortOr
ClrList
SetlrEditor

3
a
)
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2. Enter the number of correct answers in La4.

3. Enter the frequencies in Ls.

4. Press [STAT PLOT] and select 1:Plot1 by
pressing (ENTER].

5. Set up the plot as shown by pressing
(<) ] O] (ENTER] (] (2nd] [L4] (ENTER] (2nd] [L5]

ENTER].
Note: Press[~+](+] if La and Ls are already displayed.

6. Press to see the plot.
7. Press 0]10] ] ] to see the

frequencies.

L

—
LT

L4

[ L ELY Sl ol e L
| ol b —L—E—J b —]

Lyiii=

ot 1.
L=*L1 L2 @

2iFlotZ 0ff

L1 L o«
SiPlotZ 0f F
L1 L4 a
4.LP1lots0ff
Flokz  Flot:
o
gpel [ =
HH- HIH [~
alistily
Frexilc
Pi:LY.LE
min=c |_|_| —
s n=y

Answer the questions on the Data Collection and Analysis page.
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Data Collection and Analysis Name

Date

Activity 9: You're Probably Right, It's Wrong

Collecting the data

Record your data in the table below.

Number of correct Tally marks Frequency
answers

0

1

Mlw N

(O}

O |0 | N | O

10

11

12

13

Analyzing the data

1. Find the mean for the number of correct answers.

(Press [auiT] [LisT] 0] D] [L3] (L4 L] [L5] (O] [ENTER])

2. Find the median for the number of correct answers.

(Press [LisT] (] O] [L4] (2nd] [L4] (L] (2nd] [L5] (O] (ENTER])

3. Find the mode for the number of correct answers.

(Use the histogram to find the mode.)
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Activity 9: You're Probably Right, It's Wrong 119

Which measure of central tendency do you think gives a better indication of
what might happen if you use this method to answer the questions on a
multiple-choice test? Explain your answer.

Using your answer from number 4, find the experimental probability.

Find the theoretical probability.

How do your answers in number 5 and number 6 compare?

Do you think it is a good idea to use a random number generator to answer
the multiple-choice questions on a test? Explain.

Write a random number statement to answer 20 True / False questions.

randint( )
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Teacher Notes Objectives

;' ¢ To use technology to find experimental and
theoretical probabilities

¢ To use technology to find measures of central

Activit Yy 9 tendencies

¢ To use technology to explore simulation

¢ To use technology to generate random

numbers
You're PrObably Right, ¢ To use technology to plot a histogram
It's Wron _
9 Materials
¢ TI-83 Plus

Preparation

¢ Make sure students run enough trials to produce at least 40 to 50 data items.

¢ Find the mean and median by using the [LIST] menu on the TI-83 Plus. Find
the mode by using the histogram. Check students’ results for finding the mean.

¢ Discuss the values at the bottom of the screen for the plot (that is, the values on
n, min, and max).

Answers to Data Collection and Analysis questions

Collecting the data
¢ Sample data.
Number of correct Tally marks Frequency
answers

0 0
1 0
2 m 4
3 " 3
4 HH i 10
5 HH Il 8
6 HH T 6
7 HH 5
8 0
9 I 2
10 I 2
11
12
13
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Analyzing the data
1. Find the mean for the number of correct answers. 5.15
2. Find the median for the number of correct answers. 5
3. Find the mode for the number of correct answers. 4
4. Which measure of central tendency do you think gives a better indication of

what might happen if you use this method to answer the questions on a
multiple-choice test? Explain your answer.

The median or mean gives a better indication of the results of using this
method to answer questions on a multiple-choice test. Answers may vary.

Using your answer from number 4, find the experimental probability.
5/20 or .25

Find the theoretical probability. 5/20 or .25
How do your answers in number 5 and number 6 compare?
They are the same. Answers may vary.

Do you think it is a good idea to use a random number generator to answer
multiple-choice questions on a test? Explain.

No. The TI-83 Plus simulates the theoretical probability, which means that
the score will most likely be around 25%.

Write a random number statement to answer 20 True/ False questions.

randint(7,2,20)
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