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ABSTRACT ' e o
This module irtroduces the student to a formal study
of probability. The lesscns prcygress from elementary notions of least
ly to more complex considerations of the probability of
occurrence of one or more possible cutcomes. Prcbability is
.introduced in an empirical sense t+hrough experimentation and
investigation. In the later experiments, the students are shown how
mathematical probability differs fron empirical protability. The last
three experiments of the module demand some fairly mature thinking on
; the part of the students. ‘The teacher may prefer to use a classroonm
" setting'if these three exteriments are used. (Author/MK)
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mcm:a's GUIDE | X
Likelihoo% of events - Probability ) . . ' \Given'an event, the student will liqt possibie
: T e : : outcoms.
This module may be u$Bin a variety 4f ways. . E -
1. It be used with a pretest as s est,ed v JProvided with the outcoma of the event, the stu- -
in m teacher's guidel.) ues , S dent will.describe it as likely or not likely
% 2. Groups of students, according to their past ‘ to occur. “
v xﬁm"“ﬂ'ﬁ:’ may be assigned to various . «Given an event, the student will find the prob-
g i ’ tcomes and will identify
3. The class may be divided so each group has a . |, . ‘ability of various ou
, group leader who has the ability to help the . outcomss fblm“ likely, least likely, certain
other students. - or imposs ‘
L. Teachers may use a group-method of their own
" choosing which misht be the entire class. v /~\\"<
: N OVERVIEW o '
MATERIALS , :
o m . _ .The student: will be 1ntroduced to a rather for-
.Contained in this Module: ' mal studyof probability. The lessons progress
_ . - from elementary notions of Jleast likely to more
1. 'Plastic bag containing ] red. 4 black and : | complex considerations of the probability of
5 yellow chips, (Student Worksheet #1) : . occurrence dbf one or more possible outcomes.
2. Cut-out- spinners {Activity Cards #3 and #h) - . Probability is introduced in an empirical .sense
' . through experimentations and investigation.
. «Teacher muat provide: -~ . . In the later experiments, the students are shown -
r . how mthematical probability differs from
1. Tagboard that 'is opaque to writing (Intro. SW) (\ empirical. probability. |
4. Thumb tacks or similar markers. (Activity \ ' , -
Card #2) .The last three experiments of the modulé demand
3. " Scissors for cutting our spinners. (Activity some fairly mature-thinking on the part &f the
Cards #3 and #h) : ' -students. The teacher mayprefer to use a -
: ' _ - classrQom setting if these three exporimenta \\
.Optional (Toacher provides) : . are used. .
I. Pair of dice (Student Worksheet #5) | © TESTING PRDGEDURE
\ ‘. '
. TIME SCHEDULE — I. Pretest ' .
. ' ' ' . A. The pretest ohecks the behavior entry *
. d ule took - .
;': ‘:’? fiel t’:::;‘& m:;‘i:em(‘:‘ll“: p::i o) :;"’completé o level ofthe students to determine if they
‘ o — ¥ ; ' * _ ) need additional preparation before be- :
' . work on this
: 3 L N 1o~ 81""1"8' .
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test, then s(he) should be directed to

'pre-module materials. .

II. Pre-Module Expériences

Y

B.
C.

III. A.

I. Introduction Lesson

Teaching: Suggestions

A.
© 1+ This lesson requires the students to -

B.

‘ %
A, Sbudents whose scores on the entry level

test indicate they need additional pre-
paration will likely profif most from
the use of concrete materials such as.

drawir(g marbles from a vase or rolling dice.

It be helpful to have another student help
the student experiencing difficulty by uti-
1lizing elementary commercial materials.

If -ng pre-module'matérialé are avajlable, .
the student should begin with the intro-
ductory lesson 'in this module.

The posttest checks to see if thé student is
able to successfully “complete the objectives
established for this module. ' o

- OUTLINE

take a poll. " This might be done as a
clasg project, or students can take the
poll outside of class. This lesson is

highly motivaional. Students may need
some direction.

2. Problems 3 and 4 may need addifoion&l

explanation.

Materiais supplied
1. Students will need the activity card and

the introductory worksheet. 5 chips
(2 cm x 2 cm tabs of cardboard) are
needed for problem 4. L

5 . o . . L
. . , .
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G- Work/to Bs completed by the,student.

1. - Introductory worksheet which includes
the taking of a poll. '

-

Answer keys are provided for each lesson and ex-
periment. - You may prefer to cut them out, place on

cardboard and laminate.

-— - - - e = e e

Answer Key - Introductory‘lLesson - Probability

1. Answers will
poll.
2. Answers .will vary. The event most likely to

vary depending on the. individual

happen is the one which occurs most often in .

'~ the poll. ' The event least likely to occur is

3. Answers will vary. (Example: if 5 of the 15
chose A, then the humor index for A would be
5/15 or 1/3.)

Answexs will vary,

&
'

llOlld be 7/10.
Experiment #1
A. Teaching éuggestions .
1. Students should be encouraged to do this

experiment in pairs. Some stydents may
not know how to keep track of the draws.

— — - — -— — — [ —

v

+ You may wish to demonstrate this| experiment

to the entire’ class before allowing them
to work on it in pairs or individually)

2. This is the first introduction to the term

probability. Allow the students to discover
"for themselves, if they can, the definition

~ for simple pz;obab_ilit‘&,
B. Materials supplied ' ‘

- e e e e e

the one which occurred least often in the poll.

(Emplu 1f ten 3-letter
words were drawn and seven mede sense, then the !
chance of foning a 3~letter word with meaning

' A ]

1. The plastic bag which is provided in the mod-

ude is necessary for the completion of this

experiment. The envelope contains 1 red,
*. 4 black and *5 yellow chips.

Ll
L

A d
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TS0 Woun $0 be completed by the

- © ' L Question on Activity Card #T,

S . 2; Student Worksheet #1, :

‘ 3. Have the students place their answers to

. the questions on the activity card on the

Lot ' jsback of Studerit Worksheet #1. (They
”shauld be encourbged not to write on the
activity card since this module can be
repackaged. ) ' ’

D, Variations to the lesson

. 1. Provide envelopes containing vgri‘p.us'
— -umbers of chips,

- e e e

: -AnsWer Key — Student Worksheet #1 - Probability
; . 10 2, 1, Land 5
| ‘ 1 1 2
: 3. a) 23 or b) or .
| 3 Moo
2 : N - 1
| L, a). b) % c) g or
| 9 “ - 3
~f 5. Answers will vary. (Example: If.a black
| . chip was drawn on the- first draw, then
| prior to this draw the probability was
410, Now suppose a black chip is drawn
' on.the second draw. - Prior to this draw
)
|
|
!
I
|
|
I

_ the probability fqr a black on the second
, . draw was 3/9, etc,)
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A. Teaching suggestions

1.

This activity requires considerable move-
- ment and involvement .on the part of the

.students. You may prefer having them work:
in small groups. Students usually enjoy
completing Student Worksheet #2 in small '
groups. (You may prefer to have them dro
8 cardboard tab rather than a thumb tack. _

The triangle board can be drawn on an :
acetate sheet and shown on the overhead
and used as a class demonstration.

roa T

B, Materials supplied

1,

2,

Students will use Activity Card #2 as a
game board. They need to be provided with
a marker such as a thumb taék, °

They are provided with Student,Worksheet #2.

C. Work to be completed by the student’

- 1.

L

2,

f Answer Key - Student. Worksheet #2 — Probability

2.

3.
k.

1.-

Students will determine by investigation

the empirical probability of the experiment.

Complete Student Worksheet #2,

‘ o

Answers will vary. Students should com-
pare results.. . -

Answers will vary. The empirical prob-
ability of a hit r the ratio of hits
to total number: of trials, . ’

Answers will vary. .

Likely it will lower the probability of
‘a hit,

&
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&7 - A Teaching suggestions ' e : / _ "L Answers will vary. The sum of the . ~7!

Sy "1, This_experiment provides additional \ \ - ~ fractional part of totel trials should |
U practice with empirical probability. \ .~ equal 1, o .

_ ' The material is highly motivational and - , B

.should require only minimal supervision,

"~ 2,- Some students may require help with the 3. Answers will v ' ..
. . " - 3. ary. The sum should edqual \
©  number pair concept whieh is introduced. - the sum of the number pair for that trial.

3, *IL 1:nmm th:x:: students complete " 4. Since this is empirical probability, the |

. | ;o |
Answers will vary. .Students should be .|
e enc'ourage‘d to share answers. )
' |

| . _' answers will vary. Again encourage stu- =i
. L. You may prefer to use glued toothpicks : . dents to compare answers, . v R
3 instead of pencils in the tops, - ' , 5. .Answeré 111 vary. P(1) = 0 <)
. . . . v . <o . '
"B, Materials siupplied } | ' _ o P(9) = 0. |
1. Students will need scissors to cut out . B - s = = - -
the pencil tops \rrom Activity Card #3. V. Ebcperimt';nt #,
2. Activity Card #3 and Student Worksheet #3. "\ - A, l'f'e_a ching suggestions
C. Work to be completed by t:,he stud_e_nt. N - 1. It may pr ove‘hel| ful to place the maze
1. Students will compléte Student Worksheet ! - - on an acetate shest and demonstrate on the .
#3‘.1 i P : overhead how a "hamster" finds its way

‘ ' through the mase prior to allowing the
2, Students must complete the tables by e
ccollecting the data from their experi- _ . . students to complete this experiment.
ments. SN | . 2. Students may prefer working together on
’ N . . ' thiB expel immo o )

3. Mathematical probability is informally
"~ introduced in this lesson. iYou may choose
- to expand on this conceft if students go
2 on to experiments 5, 6 and 7., = |

L. The difference between empirical prob-
abijity and mathematical probability °

/ - - ~ 'should be made %lear to the students.

, ' - B, Materials supplied - . -
R . - i S ~ 1. Students will need a mﬂ'c’é?ltﬂ shéw, , <
o o | . . location on the mage. : |

] A ] .
T S ;2. They will need a scissors to cut out the

o 9 o ' | o - ‘ _8spinner on Activity- Card #). _ |
> | ” . 3. They will need Activity'Card #, and Stu- ‘

Jﬂ‘f ‘) _ , . dent Worksheet #,. Q7BUDML
S \'Y‘q T '- ' ‘ ' - . . ', .




VI. Experiment #5 (Optional)

A. Teacher suggestions - :
I. This experiment requires fairly abstract

~
[ 4

thinking ofi the part of the students,
You may prefer to use this lesson as a'
teacher demonstration' experimens. The
coin tessing in Problem 2 may need close

. supervision, _ . .
Students should be encouraged to check \

’

the mathematical probability by using
empirical methods. '

You may prefer to develop the problems |
in Student Worksheet #5 mpirically.

b

experiment, the students are re ed to
complete this experiment without, physi-

cal models.
- 2. Students: having difficulty should be en-
couraged to make tables similar to the .
. onds constructed in Experiment 5. A
{ -3, For those who wish, the examples may be
Ol *  solved empirically by providing the nec-
L essary .models, e
B. Materials supplied .

1. - Activipy Card # and Student Workshest #6.

2, If an empirical approach is’used, three
: chips, two coins, and a deck of cards

. ,need to be frovided. 7.
%5 n . o .
B I . _@'TBUo DML

UM TR e, e A Wy e e il T T R gy RIS PP ded = o T T T H‘
“~—X, " Students Wil collect their own data 1, Activity Card #5»% Student Worksheet
by actual experiment. = .. = - ‘ . 2 g
2. They will complete Student Worksheet #i. . .. 2, Coiris ard dice are needled if the teacher
bR M S . ) approaches .this lesson empirically.
| Answer Key - Student Workshest #, - Probability 1 ~ C. Work to be completed by the student
\ 1=~4. Students should verify their answers ' A - > 1. Shudents will complete’ Studert Works;det #5.
o by comparing their work with classmates. : - quir y
' If their results are not consistent, they | 2. g:b%::azar:ibh :;r::“gm t? make ran-
| should check their results and decide I e e i e oy o -
' ° who 1s right. S . " Ansver Key - Student Worksheet #5 - Probability ' .
b ‘ ) | i : . i . '
5. a) _,1: b) % ,c).i% d) 3% w6 |
' o 0 | 1. 142 2 2 1 3. 1
' . : . | [ gor 'E N 53 or 3 '
e) 1- f)'1 g 1 h) 1. '\ | : o SV 1
' , \ . . .
1 E: . '513 533 . 55.6 . - ' : | L. 3 5¢ 1 |
' 1) 1 3‘)% k) 1 1)%- 4 .......'.'t'..‘_ _55.'.’..._. _-........:
! R B A ' VII. Experiment # (Optional) - ’
1 1 - o : | |
| m) % n) 2 o) LS v I A, Teaching suggaat;lons . . LEe
| _ . 1. Since mathematiocal probability of /in-
y . O Sumof fractions equals 1. S | . dependent events is the toplc of this .
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0 Work 8 be' completed By the student

~. 2

- ‘2, You may wish to have the atudeht mke
© 17 tableés to .show all possible ‘events and —~
use these tables to aid in golving the
. problema. . -

'--w-ﬁ—.v.. — e ' ame e -L

- Ansﬁer Key - Student quksheet #6 Probability

-'-;.1 .‘2.1%,1.—_1_ 111
8 SRR R e

- —— o ———— —— —-—— — —— - ‘

VIII. Experiment #7 (Optional)
\_A, Teaching suggestions

1., Since mathematical probability of
mutually exclusive events is the top:l.c
of this experiment, the students are

required to complete this experiment
'+ without physical models.

2, Students may need close teacher dir- -
ection and explan\:’twion when worlctng P
¢

"on this experimen

3. You may wish to use models to show
_ @11 poMSibilities and then determine
the probahility frrom this data.

1‘. Studonts will complbte Student Ho _:' sheet #6

I
!
!
]
' ,
% “ |
. t
[}
[]
[]
|
|
I

N

« - .
- e e e w e e e mn e —n —

B. Hater:lala auppliod N

1. Activity Cerd #7 and ‘Student Work-
sheet #7.

2.. If an empirtical approach is ‘used, then
,apairofdiceandadeckofcarda
will need to be provided.

.., C. Work to- be 'completed by the 3tudent

1., Students will complete Student Worksheet #7

2. You may wish to have the students - = &
-~ make‘tables to show all possible

- events and use these tables to aid
- in solving the problems.

.———_..—-— IS M A e wm rem e e e e ke e e —

Ansvmr Key - Student Workaheet #7 - Probability

= e = e e emm - "
’

= 32+é‘-‘f§' > tvz-2-3%
3‘%+%+% -3 R
- z-%‘fz};.‘ -’

5._"{%"18‘_%"'-'& .,_%'.%-5%4-% -3%01':--g

-— - — — — — — — e —-—— — - - — — — - — - -

IX, Enrichment Cards ' ,
A, Teacher suggestions ' {

1, If the pretest was used, those stu-
dents who scored 90% or higher (de-
pending on teacher discretion) may

~ be given an enrichment card to in-
vutigat..

S 14

e



5 /2, ‘These'msy be used as extension work - =~ ''  ‘osttest o R N
) ::;-tot\nonh who have conplotod the : - 1. &) net likely b) likely =~ ¢) not likely
B, Asver Koy | S 2, a)2 or; " b)1 ) i d) 1
1, Tho answer key has been prrovidod a ~ : ,.E_ b : -
the bottom of the enrichment card. o S - : Y \ \
These may be cut off before the atudent | 3. . Note: fu“j';:::n'{"’irg:ri‘? '
:Ls given-the card. ‘ o ~ : \ Y !
T . . tm thm. e .
(== = = — — =~ e T T P : ‘
! Answer Koy Probability Vo
| ) L | VY
| Pretest ot l
| : ‘ - -
, ' ,
R ) ®) 2 °) 2 » he 8)2  b)2  c)2
; e | 9 3 ‘ .
2, a)l b))l : ’ ' | o . 5
| n o ) v 50 a) .1_ b) 1 N W .
| 2 b . - | . 2% or L % .. «w Yoo ~
|3, a) . b) L ' - '
. ' e B B - 6. a) 1 b) c) 12
!
' e b 2 . : . ~ )
O FECF o D | |
| ! P . .




e - ' Pretest - Pribability - .. o

/

1. After lunch, Clarence can ahoot his bow and arrow, or wash diuhoa,'
. or do his mathematics. [f all three poaaibilities are equally likely,
find the probability that Clarence will

Al * ’

¢

a. shoot hisbow and arrow,
b. not wash dishes.
¢c. do his mnthemntica or wash tho-diuhea.

2. What ig the probability of:
a. flipping one coin and having it land "heads up"? .
b. flipping two coins and having both coins land "heads up"?

3. A vaae-oontaina-lb marbles; three are red, two are green and five are
blue.  Assuming you don't look, what is the probability of’ . EG—

a. pulling out a red marble on thé first--draw?
b. pulling out three blue marbles on three draws when not replacing
them after each draw?

L. If you have three penniea, two nickels and one dime in your pocket,
what ia the probability that:

a. the first coin you pull out is a penny?
b. a dime will be drawn first? ’
c.” 1f you remove two of the coins, their value will ‘f 11¢? '\

~ 4
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~§b|bility _ - o - Actiﬁity Card (Ihtroductory)Q
. R * " Poll-tgking |

\

-

Using the table (Fig. 1) on the introductory worksheet, take a pall ~ _ _—
to determine the "humor-index" of 15 people. Do this by showing :

the cartoon (one person at a time) and then recording the captjon

(A-E) that they think best fits'the picture. Rrom the results .

of your poll, complete the introductory'workehoet. C. : -
" ' A. Hey Doc, I got this guy attached to my foot.
B. Go ahead and jump.” Ypu won't be the
first one. | | |
~C. 1T said I wanted to be paid by check,
. not chick. ‘ '
D. This time the humane society went too far.
s E. With the price of meat, don't knock it.
N
(:‘: & . . £ |
, * o
é -
h"‘: 4:-. 0 -
\
o b‘
' ~
¢ 19 : .

- @ '73 U 'of DML
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+ Probability Student Work Sheet’

v (Introductory) -

A AN

-~

A : . .
l.thso this table to record the results of your poll..

. [CaptY
g:fﬂbﬁn 1l213i4)5]6|7|e|9pof11|12 13]14|15| Total No. of
' - | squares darkened

A

Lo Ye
4

o. (\b"]

The activity card shows five (5) possible clptlons. The captions are -
- examples of possible gutcomes. Uncertainty of events is often expressed
* 1in conversation, such as least likely, most 1likely or certain.

2. FPFrom the results of your poll, which event is most likely to occur?

-

3. The 'humor index" might be described as the ratio of the number choosing
thatjevent or caption to the total number choosing. This may bé described
.as a fraction or.a decimal. From the results of your poll, determine
the "humor index" of each caption.A-F. ( Note you can then tell the
people you polled what their hymor-index is.)

. ) [ 3
L. Print the lettérs of the word"sagle" on fiwe identical tabs of paper
. that you dannot see through. Turn each slip face down and thoroughly
mix the slips. Draw any three of the slips. Try to form a word, with
meaning using the three letters you picked. Repeat the expsriment
several times. Describe the chance of forming a word with msaning.

e \

C
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.‘r

Activity Card #1
"y

What are the Chances?

Y O

anciop. A oontaining 1 red, 4 blaok and § yellow chlpaf ’ \\

Uhon an outoono is likely to oocur. it. nxnh.h;l}gx As highy

if not likoly. the prohability ia low, . ~

Hithout looking. reach into onvolopo A and take out a chip,
Replace it, then draw out another chip, Do this 10 times and
always replace the chip before the next draw. From your ex-.

periments, do you think the probability of drewing a red chip
is likely or unlikely?

Complete Student Worksheet #1,

2y

-
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..Probability | - | ' S " Student Worksheet # 1
' U <
. " . e ¢ "
(O J . ' Experimgat I ' -t ~’
. ' : LY
' 1. How many chips are in gnviloﬁo A? . B _
' ' o B e ) .

2. How mpny of the ch:l.bq are red? ) black? yellow?
The probability of an event occurting is the ratio of the

| ; A ' ntmber of favorable outcomss compared to the total number - .
" of possible outcomes. This ratio is oft‘n exppessed as
a fahction, I W e
3. Sihce 5 of the 10 chips are yellow, the probabi¥ty of -

yellow is 5/10. We wiite P (Yellow) = 5/10 = A ~

» Answer the following. -7 ' .
8. P (red) = "~ b. P (black) =

. - - - The cha_ncz of drawing a ti'iarigular éhape from

the bowl is 5/5 or 1. The chance of drawing
& circular shape is 0/5 or O.

Le . The vase contains rectangular, triangular and ~
circular chips. "Answer ‘the following by
referring to the vase. ' ‘ t

a. P(circular shape) = _____
b. P(triangular 8hape)=___ -

c.. P(square .ah;fae) - B
_ . Q

5. Place the 10 chips back in the envelope. fThen remove them
. ~one at a time without replacing any chips. After each draw,
‘ . . detétmine what the grobability was bf that particular draw

happening. Show:yout results below, ‘
‘P (1t draw) = ___ P (6th'draw) =
P (2nd draw) = ____ - . P (7th draw) = _____
P (3rd draw) = ) P (8th draw) =
P (4th'draw) = ___ P (9th draw) = _____
. " P(Sthdrew) = __ P\(}Oth draw) = ' -

A

BERSR Y R, R IN B ) 7 [N
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sobability . - . | o Activity Oard f2

. /. . N

.o Boab-out & Probadility
) ’ \L_.— . . . l’\, a |
“terialet Thusb.tack S ‘ | -

K * — ‘ . ‘. . ‘
; . Sometimes the enly basis for finding the probability of an out-
come 1s through experimentation. This is an oxnmplz ot ggpigigg:
babili . . : ‘

“ | t

4

L]

Drop a thumb tack from a height of 5 cm. above- the center-most
triangle. The thumb tack hits if it stops completely within
one of the small triangles. The probability of-a hit on dne trial
is the ratio of the number of hits to the number of trials, after
a sufficient number of trials: P (hit) = pumber of hits

: o number of trials T

Complete Student Worksheet #2. ~
3 .

4

~’
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) Probebility
. s . * . e
P
% Experiment II \
I, Drop the thusbtack 40 times and record the results in the table. ~
L ]
1st 10 trials 2nd 10 trials 3rd 10 trials Lth 10 trials Total
hits ] n—-—r--' ! ———— y—
e - .
mieses —_— ) — SR— —_ '
* ‘Total trials
2, What is the empirical probability of a hit?
3. Try it 4O timea with your eyea closed. What is the empirical
probability of a hit?
L. \%ompleto 1l and 3 from a height Qf 10 cm, What does this do to
the probability? P
o Ny
v |
2
)}
) e
>
N .
! ‘ o~ ~’
23 |
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ProvaMlty . o : Student Vorkshest #3

.. ‘ lx’crh_ont II1

“Spinning-oyt” Outouu y : '
\B t' ponsd ~
1, -Spin a "pencil t.op 50 times. Use the tally space; Ao tally’
each outcome and complete the uuo.

Cumulative Sum of J‘muoml Part

N

'‘Outocss Tally Score . Tallies / of Total Trials *
A} v - ,r
1 ., . r"’
S : /] -
. 3
HE . ‘
. b
 Total ,

. - T At

2, Did the outcoms turn out as you oxpooﬁ;od? If you took the class
average for each outcome, what would you expect?
o S

|
1

3. Now spin bdoth tops., Record them Iu & nukber pair, Always record

the enoircled numeral first. Determine the number pairs' sum. . ~
Example: g ' " :
This is recorded as (3, 1), the
~ , sum 1is 4,
i
“ Now complete this table. |
Yop e Trial No. Number Pair Sum
' 1
. , \
o J 2
b 3
4
L3
6 .
7 L ‘\
8
9
10
e’

24 SR Q@ '73 U of DML




‘Probabdlity = - o ~Activity Card # 3
"Spdnning-out" mtcomu

In thia experiment, you will build two "pencil tops" and apin them.
The outcoum is the numeral that I\mdu down

PP g oy

|
' -
' o
A
(R
~ [
by .
'
1
-«
» (-3
iy
R
}
3
8
[
[]
[ ]
s .

. ‘QTBUDME




Probubility R | o  Student Workshest " v
‘ ‘L . (GOnt'd) -

. 4. From tha 10 triala, what appoara ‘a8 the most 1ikely sum? least P
T liknly'uum? | . S

s ' / ) _ ' . 3

N ?

_ 5. From the 10 trials, dotormdno the empirical probability for each
. . of the following sume.:

* . 8 P(1) = b

-

NG £, P(6) = _ | S . .

Y. P(2) . P(7) - . |

. | d. P(L) = w4, P(9) = T
e. P(5) = - R -

1o} ”~
I
- ! tr /. .« 7
) Ik,
2
‘ .
3} .’
N
Lar /.4-"
E i
&
- .
-
<
AT "
*
v
-
y
) N Bl . ¢
¢ 1
5 A . .‘g
P vt
’
- -
“
: .
ki
] “l
=
\ .
-
+
+ [
N 3
. ] .
) L o
r ..-'.".4
L3 |:
- .-
-
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Sprobability - ,_
2 Catching Hamsters Is ore Than Iuck!

The hamster cage doors have been lost. The hamsters will all escape

"~ through the tunnels. You have four cages to place at four different
“tunnel openings. Place them where you think you will catch the most
hansters. Indicate whare the traps are placed by recording the letters
(on SW #,) which mark these openings. Each hamster has a number on his
back for experimental purposes. - .

A ¢

Aotivity oard # *'

&(‘-...i .
had -

. N " | 0.—(?) - H
__(?) |
| ..% 1 e () .(?*
% I B (?) - (?) : L 1. - .
o -- 1 LT
Ve, . () b - L1 e
' )@@ W . i
& . _ )
,@(@ Ir‘[ | | 0
(?) (?) (?)
I .
J S
kK () N7 .
Cut out
and- jam
a pencil
. S . thro '
» - the Eﬂt,@g |
. ' _ of the o -
- ' - _ \\ spinnor..:




Probability

~%.

3.

b
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Student Worksheet 41

] ."
)

Catching Hamsters Is More Than Luck!

-

Name the four openings where you placed the traps. , y .

‘T determine the path of each hamster,place a marker on the student
activity card at start (a coin might be used for a marker)., Spin ‘the
Ypencil top" and turn left or right at that (?) depending on what the
spinner indicates. Then advance to the next (?). Continue advancing
in this way until the "simulated hamster" has escapgd through one of
the lettered openings. In the table below, show which opening the '
hamster "escaped" through. Repeat this experiment for each of the

10 hamsters, N . '

JHamster Number
L1 2 3 4 5 6 7 8 9 10

e

(- e -~ B < 7

olz|x|rImluin|z|o|=|m|jo]low]|>

How many of the escaping hamsters did you recapture? 'Compare your
results with a friend}. -

following. = . o

a. P(A) = B. P(B)=  c.P(C)= d. P (D) =

From your results, determine the 6mp1rica1 probability of each of the

o. P (B)= t. P(F)= - g P(G)= h. P (H) =
1. P(I)= 3. P(J) = k. P(K)= 1. P(L)= - ~
m P(M)=  n P(M)= _ o P()=— "



Probability L J \  Student Worksheet #i,
- ' (Cont'd)

(Optional) .
5. Use mathematical probability to work problem 5. Unlike empiricit*prob—
~ ability, mathematical probability is not determined by experimentation.
/ Assume at each (?) that 1/2 of the remaining hamsters go each direction.

To determine the mathematical probability of the hamsters e scaping
through opening A, we would assume 1/2 of the hamsters go toward A.
Then, we would assume that 1/2 of this 1/2 would turn out at A. Thus,
1/2 of 1/2 or 1/4 go out opening A. - |

" Using this type of reasoning, determine the mathematical probability for
each of the following: . '

. a. P(A) = b. P(B) = c. P(C) = d. P(D) =
e. P(E) = f. P(F) = g P(G)=  h. P(H) =
1.0 P(1) = J. PWJ) = k. P(K) = 1. P(L) =
"m. P(M) = n. P(N) = 0. P(0) =
6. if you workedafroblem 5 correctly, then‘the sum of the probabllities K\__’,
n 5 will equ 1. Check by adding. Show your work..

- ~

. ' 29 . @B Uof DML
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Probability | Activity Card #5

<; Chegco and Cog&uintx

People often say thut a certain event will or will not take place:
"It won't snow tomorrow"; "the bus is likely to be latem; "I doubt
. if it is the bank's mistake"; and so on. Probability is often
. viewed from two different approaches, ‘

(1) The so-called clapsical probébility, and
(2) The statistical or empirical probability.

When a coin is tossed, we feel it can land in only one of two ways —
either heads or talls. This intuitive idea is expressed mathemati-
.cally by saying that the chance of obtaining a "head" is one out of
two or 1/2. The chanse of obtaining a tail is equally likely, also,
one out of two, or 1/8. This example illustrates a simple but fund-

\ amental rule of probability; namely, that of several equally likely
events, the probability that a given event will happen is the ratio
of the number of favorable possibilities to the total number of
possibilities,

Fxpressed using symbols, we say that probability (P) of an event
happening is equal to the possible successes (S) divided by the
total number of trials (T).

S

P“.-.

When an event is certain to happen, S = T and P = 1. When it is
certain not tqQ happen, S O and P » O, Refer to this activity card
when completing Student Worksheet #5. ;

» . - 3() . ‘ ‘ ‘
o L - ® '73 U of DML
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" Probabllity Student Worksheet #5 .
— 1. What is the probabdlity of rolling 3 on one toss of a die? -
: (Remember, a die has six faces merked from 1-6. ) : '

Pwm % - = M
How many %i's would you ct if you rolled the die 12 times? o
Try it, What happened? - ‘ 09

2. If three coins are tossed randomly at one time,~what is the
- chance. there will be 2 heads and 1 tail? The table shows you . ...
all possible outcomes. ‘

.. st | 20a |3ra | 3
Make eight throws, tossing three Coin Coin Coin
coins each time. How many times were H H H
2 heads and 1 tail tossed? What is ] T -
the empirical probability for this i T
. experiment? ' ‘
| —H T T
How does the empirical probability —TL g JIL;
compare with the classical prob- — T 5
ability? b2 "
T T T
.\Jo_ .
3. If 2 dice are tossed, what is the probability that a total of
7 will turn up? You mey need to complete the table before you
can determine your answer.
FMirst Die _
_ s _* 112 14 |5 |6
o 1l
c
v .2 7
n 3
d —
kb i
{ . > Y
P ' e b , i
) ' -
.. Two coins are tossed, What is the probability that at leasst
) one tail will turn up?. (Refer to the Table in Problem 2). -
Hints 2 coins can come up in 4 possible ways, HH, HT, ';'H, TT.
-

; .'5. I£ 5 coins are tossed at one time, what is the ‘probability
that all 5 will fall heads? - .
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Probability:s Optio | | Activity Card #6
b ity of Inde ent Events

/If two events are of such a nature that the happening or failling
of one of them has no influence upon the happening or failing of
the other, they are called independent events. The probability
that two independernt events ;IIE occur simultaneously or in suc-
cession 1s called a probability. The compound probability
of two independent events equils the product of the two events taken
singly. : :

Thus, for n independent ‘events whose respective probabilities
are P, P,, P3, »++y P, the compound probability ?P) that all the

events will simultaneously (or in succession) happen, is given

P-Pl.Pz.PB.'n..Pn. .

Example: What is the probability of obtaining a 4 on the first
throw of a die, followed by a 6.on the second throw? The prob- |
ability of the ‘first event is 1/6; that of the second event is also
1/6. Hence the probability of both happening is 1/6 x 1/6 = 1/36.

Refer to this activity card when cémpleting Student Worksheet #6. -
. . /
) \ / - ~
e
oy
[
S

~— | , —_

@ '73 U.of DML
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Probability | Student Worksheet #6
| Pr £ t t

1. Three chips, each marked with an H on one side and a T on .~
K the other side, were tossed at the same time., What is the
probability that ell three came up with the T showing?
You may wish to make a table showing all possible outcomes.

2, If on a.multiplo choice test oeach question has four choices,
' what 1s the probability that a student will snswer the first '
. _ ; five questiona correctly if s(he) simply guesses at each , L

question? (The ansper is Ia%:-.) Show the work involved in
determining this answer. '

7. .Hhat is the chance of throwing 2 tails in a single throw of
2 coins? 4in two successive throws of 1 coin? o

~

-h-_ What is the probability of drawing a kipg and then a queen a1}

from a deck of 52 cards containing 4 ki! and 4 queens? (Thi
is a dependent event.) . N £
_P] I - 'gg and Pquoenﬁ- 3&‘ . .

—

So, the probability of both events is

v -

5. What is the probability of drawing 4 queens “in 4 draws from '
& deck of 52 cards. The queens are not replaced after each
draw, (Another dependent event.)

- .33 - |
o | o ®©'73Uof DML -
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" Probability s Optional Activity Card #7

Probability of Mutually EBxolusive Events

N
‘It sometimes happens that.‘ when one .event has occurred, the poasibility
of another event is excluded during that trial. 'Such events are known as
() events, For example, flipping a coin can yleld a
"heads" or a "tails" but not hoth for the sames toses. It can be proved that
if the separate probabilities of two muthally exclusive events are Pl '
and P, then the probability that one of these svents will happen when
either could happen is Pl + PZ' '
= Examples: - -
1. What is the chance of throwing either a 2 or a 3 in a sii'xg,le
throw of a die. ‘
P=1/6 +1/6 = 2/6 = 1/3
2. wWhat is the probability of drawing either a queen, a king or
an ace froh a deck of 52 cards?
1/52 + 1/52 + 1/52 = 3/52 ,
3. What i's the-'charice of tossing a head ‘fr a tail on one toss of
a coin?
, 1/2 +1/2=2/2=1 _
‘ .‘\' \ 4
’
A .
) <
4

8 '73 U of DML
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Probability

Se.

§

. - ‘ - : Student Worksheet # 7

?i‘oblbility of Mutually ‘!btclusiw Events

What is the probability of drawiqg'oithor an -ace or a king
from a deck of 52 cards?

What is the chance of throwing an even number or a 3 on one
throw of a die?

What is the probability of either a 1, 2 or a 6 in a single
throw of a die? v

If two dice are thrown, what is the chmco that both will turn
up 67 _ o _ o ¢ N
nrbm a shelf contalning 6 mathematics books and 5 science

bedks, 3 books are chosen at random. What is the probability that

that the three books chosen are either all mathematics books or
all science books? ¥

el




. Probability . 1
? 4

Al

Find A Way To Show Results From Tossing Number Cubes
Materiala needed: | :
2 wood or styrofoam cubes

Make a pair of dice.

8. How many possible sums are there when the two dice are "rolled"?
b. Make an addition table to show all possible sums.
c. What sum is most 1ikely? least 1ikely?

|

oo - in T il

- - —r amn aan v w— .

Answers . - 1 y

a. Eleven different sums are possible (2 - 12)

b. 1 2 3 4 5% c. 7 since 6 or 1/6 of the sums
1 2 3 4 5 6 7 ’ are qual o 7.
5 6 8 2 and lg - in both cases the
3 4 5 7 the probability is 1/36

. 3 4 5 6 7 8 9

L 5 6 7 8 9 10

5 6 7 8 9 10 11

6 7 8 9 10 11 12 ’

- ¥

'Probability L/)f“ | S 2

Birthdays Have Many Surprises

Have each student secretly write the month and day of their birth-
day on a piece of paper. Befare you check the birthdays, determine
what the .chances are that two students have written the same date.

. 7 .
Probability | | ] e 2

Answear , .

If there are 23 students, it is more likely than not that a duplication
will occur. !




 probabdlity \ 3

" Flipping Tetrahedrons ' (Optional)
- Materials Needed: :

Conatruction paper, scissors and glue or tape.

Make three (3) tetrahedrons from the pattern
. having its faces numbered with a different
sequence. The sequences are (1, 1, 1, 2),-.
(1, 1, 2, 2) and (1, 2, 2, 2). Using each
tetrahodron aeparatoly, find_tho sum of the
faces showing when thrown. Figure our for
: each tetrahedron: what the probability is
.o for all posesible suma.

For the (1, 1, 1, 2) tetrahedron, ons-fourth of the time the™um will be 3
and three-fourths of the time the sum will be 4.

For the (1, 1, 2, 2) tetrahedron, one half of the time the sum wWill be 4
ard one-half of the time the sum will be 5.

For the (1, 2, 2, 2) tetrahedron, three-fourths of the time the sum will be
5 and one-rourth of the time the sum will be 6.

Probability : | h

. What Letter Is Used Most Often
Materials Needed:
Newspaper or Magazine
Pick out at random a paragraph from a newspaper or magazine. Determine

how often each letter of the alphabet is used. Use this information )
to determine what letter is used most ‘often.

Answer

Cbmpare your results with others in the class, E is usually the most-
often occurring letter, ' -




' Probability : L - 5

Shooting Frese Throws _ . _

Shoot 25 free-throws keeping track of how many you make. Now predict

how many you would expect to mako if you shot 100. Try it and see
what happens. :

! Answers ' . \

(Answers will.vary.)
B - Example, if they made 12 out of 25, they would expect to make L8 out of /

100.  Point out that it would be unlikely they would make’ exactly the
number predicted.

Brobability C : 6

What's Wrong Here?
Tell why inqorrect'conclusions are often drawn from information:

One~third of the children in the world are Chinese. Therefore, you
or the person in fronlt or behind you is Chinese.

N Heads come up five times, so tails will be next for sure.

Homerun Lyle hasn't had a hit in 4 times at bat. He's sure to
get a hit today. :

Answer _ B

Probability indicates the likelihood of an event. . It does not
indicate certainty. The solution must be a member of Lhe sample
space.

o

38 . @muoM




ra; have only two 1egs. ’ .

Posttest - Probability
Descritbe the following as likaly or not likel}.
a. A lion cub grows up to be a tiger,

b. You know how to spell your own name.
A coin, when flipped, will stop standing on its edge.

When the spimmer is spun, it comes to rest on one
o of the "numbers”.. .Find the probability that the

spinner lands on:

b. b
ce Jor 4 .
d. an even number, . ’ .

Complete }he table, showing all poasibilitiea when three coins are
fl1ipped. |(H means heads, T méans tails,)

1st 2nd rd o, ‘ -
Coin | Coin | Coin

H H H

H H |

H T { .

H T

T

e ——

T
. T o
- r T _ r’.‘

-Joe's pets are a horse, a canary, and a dog. Connie's pets are a

parrot, a canadian goose, and a lamb. Each day Connie and Joe bring
one pet to work. Find the probability that both pets will: , - o

b, have wings.
¢, eat bird food.

Assuming that a bowl contains seven yellow, five red, and eight, green
chips, what is the probability that:

a, a red-thip is drawn on the first draw?
b, the first chip drawn will be a red or green chin?

If you have three nickela, two dimes, and one qmarter in your pocket ,
what is the probability thaty.

a. the first coin you pull out is a nickel?’

b, a dime will be drawn first?
c, 1if you remove exactly two of the coins, their value w111 be 30¢?

| 29
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