MATH7 2014

Probability







P1-1 Are You Psychic?

Directions:

Experiment #1

Player 1 holds card on his/her forehead

Player 2, without speaking, concentrates on the color of The ca

Players tally correct and incorrect guesses below:

rd (no hints!)

{SD'\

Player 1 tries to read Player's 2 mind, and guesses the color on hIS/ her' forehead (L a&%
el @

£240 If Ll'r\--#

Correct Incorrect | Total Guesses Corfect Guesses
Guesses Guesses as a Fraction

Player 1 Name:
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Player 2 Name:
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—

/0

Record your data on class chart #1.
LA A N
Do you or your partner appear to be psychic? Explain why or why not?

Directions:

Experiment #2

Eemam‘ou‘ O(MS'

Player 1 holds card on his/her forehead

ZZe

Player 2, without speaking, concentrates on the suit of the card (no hints!)

) B

Player 1 tries to read Player’s 2 mind, and guesses the suit on his/her forehead
Players tally correct and incorrect guesses below:

Correct Incorrect | Total Guesses Correct Guesses
Guesses Guesses as a Fraction
Player 1 Name: j(1 HH 11 / 0 =z
/0
Player 2 Name: | J—H‘f" i T / 0 ,_L—-
/0

Record your data on class chart #2.

Do you or your parfnmear to be psychic? Explain why or why not?




Experiment #3

How to play:

Player 1 predicts what number will be rolled.

Player 2 rolls a die.

Players tally numbers as they are rolled.

Players also tally whether their predictions were correct or incorrect.

Qutcome tallies: 1 2 3 4 5 6

bae o T s s L
|

Your Correct Tallies Your Wrong Tallies Total correct as a fraction 3

14 L) (Simplify if possible.) /0

Partner Correct Tallies Partner Wrong Tallies  Total correct as a fraction O

M ,H—H’ (Simplify if possible.) /0

Do you or your partner appear to be psychic? Why or why not?

Make a bar graph of your outcome tallies.




P1-2 Probability Investigation: Guess & Draw

Examine the tallies from the Guess and Draw activity.

Partner Talk:
Based on our classroom tally, why do you think some of the colors were drawn out
more than others?
If you want to correctly guess the color of the object, what color do you think is

the BEST choice for your guess? ak G b&t)
. . —fiee conceal
Record your ideas here: %W‘L i b,“h/(h) [jh ; G}G C ( g/ (/UP )

Sketch the contents of the container here:
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The probability of pulling out a bfw- is /—3:- or P( ]O/u.a ) = 7

The probability of pulling out a LJ_‘N_E_ is _/()L or P(chite )= —,—

The probability of pulling out a ?[{6@\’\ is /2 or P( greew ) = 703—

Probability written as a ratio:
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PROBABILITY MEANS

Partner Talk:
- Was the Guess and Draw game the same for everyone who played?
- If you could play Guess and Draw again, To make your
guess first, last, or in the middle of the game? Explain your thoughts?

Record your ideas here:




P1-3 Probability Investigation: Predict & Spin

Color this spinner so that the two smaller parts are blue and green. Make the largest
part red. Your team will spin this spinner 25 times. Before spinning, make predictions
about how many blue, green and red you will get. Record your predictions on the chart,
then spin and record the actual results.

Color | Prediction | Actual

Blue 4 44 |
Green 3 P il

| Red (3 | Mitanr)
Total 25 25

Who in your team had the closest prediction?

Carky

Look at the spinner. Record the probability for each color here:

] / 2 1
P(Blue) = & P(Green) = E P(Red) = g er 2
Partner Talk: How do you read this? (write it out below) |
'ﬂﬂe, .ﬁrbbaiuhhc of _'i“lé’fnm o, ovie Tp Uy,

For the gplnner' below, choose colors for the parts of the spinner, but every person at
your team needs to color the spinner the same. You must use exactly 3 different colors.
Again, make predictions before you spin 25 times.

Color Prediction Actual G‘ el %\)}Q/
Gl réem 3 At Q7\WL
Rak | T |uri Reb

Total 25 25 Q’\W QD\M

Who had the closesé_pr'edlc'rlon? aff&\f /4?414/
P(Llue )= PGrecn )= L P(hed )= 2.1
5 s £ 4




P1-4 A Two-Coin Game for Three People

Today you will play a game with two other students. In this game, you will
flip two coins at the same time.

Each person will Yake one of these outcomes as their own:

Both Heads Both Tails One of Each
Christian Nadia Da:{aﬂa
Player 1 Player 2 Player 3
Directions: Player 1 flips the two coins 10 times

Each player records a tally for the outcome
Player 2 flips the two coins 10 times
Each player records a tally for the outcome
Player 3 flips the two coins 10 times
Each player records a tally for the outcome

Player 1 wins Player 2 wins Player 3 wins

(both heads) (both tails) (0'.1?: of each)
Tallied Wins | [ [({] L [ ,LH‘f’/],LH’ (1

I

Who won the game? P[ 4}[,’ ev” <

Partner Talk:
If you could play the game again which player would you want to be? Why?

Record your thoughts below:




How many events are taking place when the coins are flipped? ’f—w 0 e\/e//lﬁ

A "compound event” represents when ’ILW o or more events are

taking place at the same time.
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il e P1-5"7

r'g
P2-1 Investigating Dice

A pair of dice will be rolled and the two numbers will be added.

What is the largest possible total you can get with two dice?

12

What is the smallest possible total you can get with two dice?

-

Directions:
1) List all of the possible sums from smallest to largest on the "sum” line.
2) Each person chooses a sum and circles it as his/her own.
3) Roll the dice 20 times and tally the sum for each roll.

4) The person with the most tallies is the winner!

ﬂ;ﬂd No& f"lffm
Sum: 2 | 2| K€ (] & /0| // (_/’2) %
Tallies: | It / i\ e el i |/

~  Who won the game? N oe

p/(e a clase +al

Par"rner' Talk:

ly dakle befire  fartner Talk)

If you were to play the game again, which sum would you choose? Explain

your reasohing.




A “compound event” represents when

taking place at the same time.
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How many total possibilities did you find from the table?
Based on this information what would everyone choose and why?
_ _ -
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P2-2 compound Probability - Chart Strategy

Shirley flipped two coins.

landing on “tails"?

Coin A
,rH :
g HH L TH
Cm'nz ]
. HT (7T

1
7

What is the probability of both coins

IB‘&R

Brian rolled two dice.

sum of 9?2

17—"3(}5'6

e

9
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N wWw N -
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What is the probability of Brian getting a
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Jordan had a bag of marbles. In the bag were
3 blue marbles, 2 purple marbles, and 1green
marble. What is the probability of pulling a

blue marble, putting it back in, and pulling out
a green marble?

s BTBCL PG |

g@c/ue.nu, Mﬂ%l
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Jesus has one striped shirt, two green shirts,
and two yellow shirts. He also has two pairs

$SGG 7Y

55
[

of jeans and a pair of shorts. How many, '—-7

different outfits can Jesus make? ﬁé

+twe

(oripeund_ probability means the probability of 2r meye events happening.

probability problem, one strategy

Whenever you do a _Comy o ek

is to use a (‘*fﬂav"f




P 2-3 The Order Game

If you had the numbers A, B, C, and D in a bag, how many tries would it take
for you to pull them out in order?

Make a prediction: H: \.ﬁ\\\ F\ZL\Lé 7 ’{»ﬂ\ t_S

Directions:
1) Pull cards from the bag one at a time.
2) Do not replace the card that is pulled.
3) Pull the other cards out of the bag one at a time.
4) Record your results.

Record your results each time:
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Card 1 Card 2 Card 3 Card 4
/' Card 1 Card 2 Card 3 Card 4
Card 1 " Card?2 Card 3 Card 4
| re
Card 1 Card 2 Card 3’ Card 4

Card 1 Card 2 Card 3 Card 4



P2-3 The Order Game - Tree Strategy

If you had the numbers A, B, C,and D ina bag how many tries would it take
for you to pull them out in order? < D. ABRCDRRL 5
B D— G ABDCX L

¢ —B——D.ActdX A
\D———~\5 ACOB X
D ’i”B ——¢ ADBC X

C— R ADBX

/\/C—‘D §ACDX

D
C BAD (X
B-lc/' B—p BeRdX
\ L—3 BCOBX
C— A BDeAX

B—D CARDX
4< —§ (ADB X
A-————-) (BHAD X
\ D— A (BDA X

A
B CPARX
<B—-——- A COBAX

Start

24 total
A < Bc:(f gtii ? possilibes

— A DRCA X

C —A—g bc AR X
g— A DCBAX




P2-4 What is the probability?

Directions: Some things are certain to happen. If today is Monday, tomorrow will be
Tuesday. Some things are impossible. You can't roll a 7 using only one regular die. Some
things may or may not happen. Maybe it will rain, maybe it won't.

Part A:

Mark each of the following statements with one of the following:
C for certain, I for impossible, or M for maybe.

. S
M 2.
EE 3.
! 4.
M 5,
W/T e,

C;’E'L 7.
8.

cC o9
0 10.
M 11
X 12

Part B:

There is a live dinosaur in the zoo.

You will get tails if you flip a coin.

It will rain on Sunday.

Superman will always beat the bad guys.

Someone will win a state lottery twice in one year.
When you grow up, you will be 10 feet tall.
Outside at night, you can see the stars.

Your little league team will win its next game.

The Earth revolves around the sun.

You will be in school fomorrow.

In a new box of crayons, at least one will be red.
The next time you throw an ordinary ball up into the air, it will keep going
into space.

Now write 2 more statements that fit into each category. Include your answers.

Certain

8

2.

Possible

3, I wlll dm\ W\‘f AN me, Q0¥ dfu\

4,

Impossible

4y ranfl

. Tu., L learn o 1y

\\ o)







No Way Maybe Good Chance For Sure
Unlikely Likely Equally likely | Small Chance
Even Chance Probable Eq?ally 0.25
unlikely
25% 50 % 75% 90 %
100% 0% 1/4 1/2
3/4 5 S0 10%
1/6 5/6 30 3

The Braves will win
the World Series.

You will have two
birthdays this year.

If today is Friday,
tomorrow will be
Saturday.

At least one student
will be absent
tomorrow.

It will rain this week.

There will be an
earthquake in
California this month

The sun will rise in
the morning.

You will be in 8"
grade next year.

Add your own word:

Add another word

Add another decimal

Make up your own
sentence







P2-BNumber Line Activity

Directions:
1. Draw a line down the length of a separate piece of paper
2. Label the line as indicated below,
3. Cut out the Probability cards (previous page) and glue them onto the
appropriate place on the probability scale.
4. Add additional words to the scale.

Probability Scale

0 1
Impossible Certain




P 3 - 1 Let's Practicel

What is the probability of choosing a green marble from a jar containing 5 |
' red, 6 green and 4 blue mar‘bles? :

; Chart: Tr'ee dlngr'am

L RRRR G 5’16167(?61 BERB

START

] L] 1
é '
]
:
1

IMy answer: 2 — (0 . 2N



P 3 = 2 Let's Practice!

E What is the probability of getting an odd number when rolling a single six
‘ sided die?

%

| Chart: il - :

[ )a- ﬁ)’ L/5) &
s

, Tree diagram:

37 START
G




P 3 '3 Let's Practicel

+: What is the probability of picking a red marble, a blue marble and a green :
: marble in order (red, blue, green) from a bag containing only three ;

! Chart: | Tree diagram: §

START

=] — R—§ EBP'('?

Gr—llqu\c

_— R—B: (111\3
\\3 — QGBR

G

My answer:

O@J b *’(’ fa'rff’ﬂ)



P 3 -4 Let's Practice! .

e i L g e S e e Y

E What is the probabllny of choosing the letter / from the word pr'obablllfy?

T T T S e i ] 8 R e e B e £ e B et e e e e | i e E e e s o Em b g
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the same time?

P 3 - 5 Let's Practice!
What is the probability of getting a sum of 11 when two dice are rolled at | Q

Choose a strategy! Show your work:



P 3 - 6 Let's Practicel

Ay P P

' Out of 72 apples at the store, 12 are rotten and half are bruised. What is |
: the probablhfy that Mlchae.l will choose a per‘fect apple" :

7R
— |

Lo
— 34 2L
) T

:, ;\.A.Y_‘;n.s;v;': i T R U i - SPETEE -.-----»-.---‘-l:-‘é
SN P U\Q{/‘f' 7} ’)?



bag containing only the cards C, A, and N? i
R e i s S L IR l
. Choose a strategy! Show your work: //ﬁf—“ C A \

| A C — N ACN
“qmt <‘N-—-C AN C

.
P 3 -7 Let's Practice! ‘
What is ﬂ;e pro-l:;c;l;lii'ry of selecting cards lubelt;.d C-A-r-\l in ordt.ar froma \@



P 3 "8 Let's Practice!

What is the probability of flipping three coins at the same time and
getting “heads” on uII 'rhreeD

.................................................................................................................................

| Chaose a strategy! Show your work:

<ART

.............................................................

| My answer: P C H HH-) _



PRI
P3-9 .. P?fgb GW\LE\%%\/O |

Janice has 2 dimes and 3 nickels in her pocket. What's the probability that AN
she will have 15 cents by picking twe coins at random? :

;'}:héés;'a's}};}'egh's'ﬁoﬁ youworki | B éw[ﬁ ]
Dl Ua |4 No Ns | _ E
: 3D/ 10D HONY | Dty Dy 1
Dl_—‘ ™ 20 \c’; ilg- {S] \Of
5 i S D Yy ;)Dzul b Ng‘\-a Dl—l';,’»
’ 4 :
DUQL\(M.E —‘D_’E‘_ % ( N ‘ v Ny TN ] 6@[) h(fl I

FASY VERSON: |
“James ﬁ_ﬁl_\_‘ Jzu’u\q; e hewe
A A"ww@jl ik dplzkels . Loty
Yhe pmoatoi thy sy if Hey

relewly pUone _¢etn Hhe ’fb{m L
wil be 15 Cemfs? m




...................................................................................................

. Two playing cards are flipped at ra deh'rsthpbbltythth.’

both hav ‘rhesm uit (assume that the Jo afdsh : o% e

R e T remeverl) '.'_.'_'_'.'_'_'_’ R

ECh 1' tgylShwy r work:

lme Hertks .
- Ploerens)= .
P CHEARTS -~ AGAIN ™= 5T

P (uereR) - [{HEART —AB A= t Lz L

o P(mumamsm R
DK\ hal “H’é PTTJ ﬂéw\, ‘\‘0 AQ/LW
one ud el '&Wx ’7(\/\’0 Clé&kj
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P3 -1 1 Let's Practic

¢ (19E)
f What is the probability of selecting twe Kings by picking two cards at 1 ,5’/
: random? " L;\

. Choose a strategy! Show your work: :

y _
Plene) s Ty
p (L WE—AaAN) =

LU S 1
S é63 Ml

Myﬂ nnnnnn CK\'\M Wl[ E) ;{E\ --------- :.
EASY V-BLS oN ¢ élSepamk ceces,
PU 0]’\& C{[F JL mnp(m,u(? "& AN
CLUUN 'FMA e lj,rg])aﬂ; /L]-(j

that ﬂ\?t re_lotn kaJS

Tﬁf@m& LINGS) = TEA




P 3 "‘1 2 Let's Practicel RED

BROWN

What is the probability of landing on “green"?

! GREEN
)

lf‘.".’.’f"ff"f.-?.(?ﬂ??‘?)-i T 3o



P 3 "‘1 3 Let’s Practice!

What is 'I'he probability of landing on "Orange"?

[ e e i m m R R R AR AR AR e e = e = e e e m A m A

| Choose a strategy! Show your work:

i
/i



P 3 = 14 Let's Practice!

What is the probablhty of landing on an odd number after spinninga |
spinner with 7 equal sectors numbered 1 through 77 E

R o o St 1 e e g e e R e L e AR AL Rk e st e

ifﬂ“'“_?’f".‘ff“ff'.ffﬁﬂi@é@)ﬁf ﬁﬁﬁﬁ g
7



P 3 15 Let's Practice!

: Alex is ralling ‘rw dice and counting the number of times he gets :
E *do ubles After 100 times, he's rolled "doubles” 19 times, s that close to ,'
____________________________________________ uw{'jou wald _c?.ga

Choose o stra tegyl Show your wo rk

My answer:

s, IJ( wmlat be mll y



P 3 - 1 6 Let's Practicel

E James ha;s a bag containing the letters D, O, O, and R. What is the ,
] probability that he will pull the letters spelling D-0-O-R in order? :
I R T o e P L L TR
N DOOR IS
. Choose a strategy! Show your work: O R— 0O Do K
: 0=_0"R DR L
R—0 Daka X

D R<C8—0 pras x

Pt 0 \L L L




P 3 - 17 Let's Practice!

[rmemimim e mim et e v mimlm i mim i m e e R A LR I mimmm e mAmiAa e A m e

. There are 10 counters in a bag: 3 are red, 2 are blue and 5 are green, If all |
10 counters are mixed in a bag, what is the probability that Maxine will
NOT pick a red counter? :

Choose a strategy! Show your work:

KKK BB q66aGa6G
: 7 =

—

e plnot PEDY: (5.



P 3 = 1 8 Let's Practicel
.: Two dice are thrown tagether. What is the probability that both numbers ' Q
: are less than five? ;

¥ 1

. Choose a strategy! Show your work:




P3 19 Let's Practice!

" Two dice are rolled at the same time. What is the probability that their |
: p d T ml'rpl f4? !

'Chooseastrcfegyi Sh ow your work:

T e s lulds e |
2
:)l_%;_ (& 2 %f)\ Ec, (él’u
DRI TT@,@\ ‘z\
5 5 ile s | (el 5i=s
/’é,J:é— lQ‘;\‘\ (¥ (_LT-O 5( °¢

e 4 §) S o



P 3 - 2 O Let's Practice!

E If P(red) = i, P(green) = %, P(blue) = i, find P(purple) if there are 20 |
: total marbles in a bag.

.................................................................................................

...................................................................................................................................

Rl V(TR -



Problem of the Month: "Fair Games"
Level A: The Race

Rules:

There are three players: Brick, Stripe, and Diamond. Each player puts a token on the
Start square of their pattern path. The players take turns by spinning the spinner.
The player whose pattern comes up on the spinner moves their token one space on
the game board. The other players do not move their tokens. The game continues as
each player takes turns with the spinner and a move is made, until one player reaches
the Finish Line. That player wins.

.
Start Finish

hd hd hd &d hd hdhd v b dhdhd dhd b i dh o bbb d Y b d

444 A efosesedecssedheresepecstse
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; * 4 4 +* o oddo b4 L3 036804 £ 36004 000bbd
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Problem of the Month: “Fair Games"
Level A (continued): The Race

What is a fair game? Explain.

In groups of three, play The Race game five times. Keep track of who won each
game, who came in second and who came in third.
Which player won the most?

How many times?
Which player came in second the most?
Is this a fair game? Explain why this game is fair or not fair.

How could you change this game to make it better?



Problem of the Month: "Fair Games"
Level B: The Race

Play The Race game five times. This time keep track of each spin, listing who
moved each time.

Draw a bar graph showing the outcome of the spins. Label the horizontal axis by
pattern and the vertical axis by the number of spins that occurred.

How many more times did Stripe move than Brick?

Between Brick and Diamond, which player moved more times in all 10 games?
How much of the spinner is a stripe pattern?

How much of the spinner is a diamond pattern?

How much of the spinner is a brick pattern? How could you change the spinner to
make the game more fair?



Problem of the Month: "Fair Games"

Level C: Alex's Version

Your friend Alex says that he can make the game more fair. He makes a second
spinner with numbers on it. He says the number stand for the number of spaces a
token is moved. He modified the rules as follows: First the pattern spinner is
spun to find out who moves. Then the number spinner is spun to find out how
many spaces the token is moved. Below is the spinner he made.

What is the probability that Diamond comes up on the first spinner? Explain.

What is the probability that 1 comes up on the second spinner? Explain,

What is the probability that Stripe moves 1 space on any turn? Explain.

What is the probability that Brick moves 2 spaces on any turn? Explain.

Alex says that the new spinner makes the game fair because Stripe will mostly move

1 space and the Brick and Diamond players will mostly move 2 spaces. Explain why you
either agree or disagree with Alex.



Problem of the Month: "Fair Games"

Level D: Dolores' Version

Another friend, Dolores, says that she made the game fair by drawing just one
new spinner, but using both patterns and numbers on the same spinner. When the
spinner is spun, the player with that pattern moves the number of spaces
indicated in that sector of the spinner. She said she made the spinner by first
drawing the diameter and then making the central angle of the brick sector 120
degrees.

What is the probability of Brick moving on any spin?

How many times would Diamond have to move to win a game?

How much bigger in area is the Stripe sector than the Diamond sector?



Problem of the Month: “"Fair Games"

Level D (continued): Dolores’ Version

Dolores' spinner makes the game unfair. Use mathematics to explain why her game
is unfair.

How could you change the spinner to make her game fair?



Problem of the Month: "Fair Games"
Level E: Last-Minute Changes

Dolores has already made several copies of her spinner. You don't want to hurt her
feelings by not using her spinner, but you need to make sure the game is fair. You
decide to make a new track in the shape of an oval where racers near the inside of
the track have fewer spaces to travel than racers near the outside of the track.
Design an oval track that can be used with Dolores’ spinner. Design the game board
track so that the game will be fair to all players, but Dolores' spinner isn't changed.

Use mathematics to justify why your game beard makes the game fair to all players.



