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STANDARDS FOR MATHEMATICAL CONTENT

MGSET.SP.S Understand that the probability of a chance event is a number between 0 and|
thot expresses the LiKelihood of the event occurring, Larger numbers indicate greater
Likelihood. A probability near 0 indicates an unliKely event, a probability around I3
indicates an event that (s neither untikely nor Likely, and a probability near lindicates a
Likely event.

MGSET.SP.6 Approximate the probability of a chance event by collecting data on the
chance process that produces it and observing its Long-run relative frequency. Predict +he
approximate relotive frequency given the probability. For example, when rolling a number
cube 600 times, predict that a 3 or 6 would be rolled roughly 200 times, but probably not
exoctly 200 times.

MGSET.SP.7 Develop o probability model and use it 1o find probabilities of events. Compare
experimental and theoretical probobilities of events. If the probabilities are not close,
explain possible sources of the discrepancy.

MGSET.SP.Ja Develop a uniform probability model by assigning equal probability to all
outcomes, and use the model to determine probabilities of events. For example, if a
student {s selected ot random from a class, Find the probability that Jane will be
selected and the probobility that G girl will be selected.

MGSE7.SP.7b Develop G probability model (which may not be uniform) by observing
frequencies in data generated from o chance process. For example, find the approximate
probability that a spinning penny will Land heads up or that a tossed paper cup will Lland
open - end down. Do the outcomes for the spinning penny appear to be equally Likely
based on the observed frequencies?

MGSE?.SP.8 Find probobilities of compound events using organized lists, tables, tree
diagrams, and simulation.

MGSET.SP8a Understand that, just as with simple events, the probability of G compound
event (s the fraction of outcomes in the sample space for which the compound event

OCCuUrs.

MGSET.SP.8b Represent sample spaces for compound events using methods such as
organized lists, tables and tree diagrams. For an event described in everyday Language
(e.g, "rolling double sixes™, identify the outcomes in the sample space which compose the
event.

MGSET.SP.8c Explain ways to set up o simulation and use the simulation to generate
frequencies for compound events. For example, if 40% of donors have type A blood, creaite
a simulation to predict the probobility thot it will take ot Least 1 donors to Find one with
type A blood?



8dSISON 2dSISON mn_mmmwea hmr__mm_mw_.a 7dSISOIN ‘Emhmwws_ ﬁ.‘mmﬁgmwm
SdS4SOHIN LdSASHIN SdSLISON
All|Iqeqoud S3UaA3
|eluawitadxa Aeluswaidwo)
Ajiqeqold wopuey
31343 punoduiod JE21I3109t ] Ju3Ag \w&mmm\w&mw®>
$luaA] Juspuadag ajdipulyg Bununod wetgelq aa4l 2RO g|duws Aujaeqosd
siusAg juapuadspu| suone|nwig {eluRWRpUNY aoedg sjdwes | AliqeGold UroUn AWoNg
JSIUDAD
punoduwod
10} sappuanbaiy
a1etauad Japqissod se
0} UolBniIs paysindunsIp siuane
B 85N pue uaaig Jo s8WoNND
usisap 03 ssaxosd 3y} ale MOH,
BU3 51 IBYM 4 4420 (1M JUBA mWwQ@ﬁ.M@SG
éAamo| ayy ue Jeyl pooyi[ax) ..
Jujuuim Jo sasueyd 8Y3 suILLIDIAP
Aw noA ued Mo, mmmwﬁmmmm
84n3i; 03 to Sujdeyd éoneds s|dwes T 40 %0
yilom sj swed ETHITTIERETS] Jeau Alljiqeqoad sy U @mm@a
e Jt SujwIaIap | O MOH , uc paseq Sulnaae
01 Apjqeqoad islpows és[apow IUBAD UR JO SSIULEY]|
¢51U8A3 Juapuadap B3N { UBD MO, Su11ona3su00 Aq Funonnsuod Ag éMgeqoad BUJ 51 1BY M
pue uapuadapul ésiell | S1uaA9 punodwod | syusaa punodwod jeuswadxa 4T pue g usam)aq
U3PMIaq FDUBIIPP Jo saquinu a3ag Jo Aypqegoud Jo Aypgegoad pUe [e21840aY) 3¢ JU3A3 UB JO
Y} BUNULIRIBpP B 4O auedyudis 3yl Juasasdan  3y3judsaadas Uaamlag aauasayip Allgeqosd opswnu
NOA UED MOH,, Y1 51 1IBUAN NOA U2) MOH NOA U MOH 343 S IBYM aUY 3snu AYM 4
mﬂmhmmuucwmu%mm%cm_c SUORENIS Sidiuld Sujunoy §1uaA3 punodwo) jeauawliadxy ﬂ,cm>m apdwig MBINIBAQ

|eluatepung

R |EIBI08Y L

SRR SN 0 BTI0IHNO 8 HOIPad n0A 09 MOY *MIIA0L] 9 Jug




LESSON 1: SIMPLE EVENTS

Events are subsets of the sample space:

e A simple event is an event (subsef) containing only one
outcome. For example,

E = {(3‘ 2)}

is a simple event.

e A compound event is an event (subset} containing more
than one ocutcome. For example,

E={(3,2).(4.1).(5.2}}

is a compound event.

number of successful outcomes

Probability of an event = —
number of possible outcomes

number of favorable outcomes

Probability =
robability = —— possible outcomes




Use the candy box to solve each problem.

Determining Probability with Candy Name:

VEmsTyy CanEny)

b

2)

3)

4)

S)

6)

7)

8)

9

10)

! Math ,

How many total pieces of candy are in the box?
What is the probability of selecting a cherry piece?
What is the probability of selecting a lemon piece?
What is the probability of selecting a grape piece?

If you picked 1 piece of candy out of the box which flavor would you have the
highest probability of selecting?

Which flavor has the lowest probability of being selected?

If you picked a piece at random would you be more likely to select, a lemon piece or
a cherry piece?

What is the probability of selecting either a cherry piece OR a grape piece?

Your friend wants either a cherry piece or a grape piece. If you picked a piece out
randomly, which one would you have the highest probability of selecting?

If you ate 2 lemon pieces, 4 cherry pieces and 2 grape pieces, which flavor would
you have the highest probability of selecting next?

10.

Answers

1-10 [90]80[70]60]50|40(30120] 10 0 |




Name:

Probability >

N

The marbles pictured below are gray, white, and black. They are placed in a bag and one
is drawn at random.

1. Which color marble is least likely to be drawn from the bag?

2. What is the probability of drawing the black marble from the bag?

3. What is the probability of drawing a gray marble?

4. What is the probability of the drawing a white marble?

5. What is the probability of drawing a marble that is not white?

6. Would you be more likely to draw a marble that is not black or a marble that is not gray?
Explain your answer.

7. If three more black marbles were added to the bag,
what would be the probability of drawing a black marble?




Name:

< Probability >

Color 4 marbles red, 3 marbles green, 1 marble yellow, and 1 marble blue.

The marbles you colored above are placed into a bag. One is drawn at random.

1. Which color marble is most fikely to be drawn from the bag?

2. Whatis the probability of drawing the green marble from the bage

3. What is the probability of drawing a yellow marble?

4. Which two colors have the same probability of being drawn®e

5. Whatis the probability of drawing a marble that is not red?

4. Would you be more likely to draw a marble that is not green or a marble that is not blue?
Explain your answer.




Name:

( Probability )

1. What is the probability
of the spinner landing on yellow?

2. What is the probability
of the spinner landing on green?

3. What is the probability
of the spinner landing on red?

4. What is the probability
of not spinning blue?

5. Ann says if you spin the spinner 80 times, it should land on red about 10 fimes. Do you
agree with her? Explain.

4. Whai is the probability of the
spinner landing on a club?

7. What is the probability of the
spinner net landing on a heart?

8. Whatis the probability of the
spinner landing on a diamond or spade?

9. Do you have an equal chance of landing on any given symbol? Explain.




Name:

C Probability: Letter Tiles )

The letters tiles piciured to the
right are placed in a bag.
Without looking, Zachary
draws them from the bag
one at a time. Each fime he
draws one, he writes down
the letter and places it back

in the bag.

|
|
|
|
!

H

T

E

C

A

T

S

E

U
A

What is the probability that Zack will draw the letier T from the bage

What is the probability that Zack will draw the letter A from the bag?

What is the probability that Zack will draw a vowel from the bag?

Is Zack more likely to draw a vowel or a consonant from the bage

wWhat is the probability of Zack drawing one of the letters found

in the word cate

What is the probability of Zack drawing one of the letters found

in the word seat?

What is the probability of Zack drawing one of the letters found

in the word cheai®

what is the probability of Zack drawing o letter that is not found

in the word sauce®




Name:

( The Prize Wheel & The Letter Cube >-

STUFFED
é() \"? ANIMAL
&
I |

1. If you spin the wheel, what is
the probability that the arrow

will point fo "stuffed animal"s

2. What is the probability that

the arrow will point to "no prize"e

3. Whatis the probability thai

the arrow will point to "free spin?

4, What is the probability of

rolfing a vowel? C

5. What is the probability of

rolling a consonante

This cube has the lefters
A through F printed on it.

6. What is the probability of rofling
one of the first three letters
of the alphabet?

7. What is the probability of rolling
the letter B or D?




Name:

( Probabili >

The unusual die pictured at the right has 20 sides,
numbered 1 through 20.

1. If you roll the die, what is the
probability of rolling an odd number?

2. If you roll the die, what is the
probability of rolling the a number greater than 9¢

3. Ifyouroll ihe die, whatis the
probability of rolling the a number less than 4¢

There are 52 cards in the deck of playing cards pictures at the right. 5 r; g ‘g gv? Q _
There are no jokers in the deck. & A &
44

4, If you shuffle the deck of cards, and ﬁ* v
choose one at random, what is the probability # ' ﬁ;p_
that you will choose the queen of hearts &

5. If you shuffle the deck of cards, and
choose one at random, what is the probability
that you will choose a club?

6. If you shuffle the deck of cards, and
choose one at random, what is the probability
that you will choose a jack?

7. If you shuffle the deck of cards, and
choose one at random, what is the probability
that you will choose a black card?

{0




Name:

( Probability

1. Whatis the probability
of the spinner ianding on C¥¢

2. What is the probability
of not spinning an C¢?

3. Whait is the probability
of the spinner landing A or B2

4. What is the probability of the
spinner landing on one of the
first five letters of the alphabete

5. Are you more likely to spin a vowel or a consonani? Explain.

6. What is the probability of the
spinner landing on Philg

7. Whatis the probability of the
spinner landing on Pam#

8. What is the probability of the
spinner landing on a name that
ends with the letter m?

9. Jensays, "There are 4 boys' names and 2 girls' names on the spinner. It's more likely to
land on a boy's name than a girl's name." Is Jen correct? Explain.

L\




| b Basic Probability Name:

AW e

Use each diagram to solve the problems.

1) How many pieces are there total in the spinner?
2} If you spun the spinner 1 time, what is the probability
it would land on a gray piece?

3) Ifyou spun the spinner 1 time, what is the probability
it would land on a black piece?

4) If you spun the spinner 1 time, what is the probability
it would land on a white piece?

5) If you spun the spinner 1 time, what is the probability
of landing on either a gray piece or a white piece?

6) If you were to roll the dice one time what is the
probability it will land on a 47

7) If you were to roll the dice one time what is the
probability it will NOT land on a 47

8) If you were to roll the dice one time, what 1s the
probability of it landing on an odd number?

9) How many shapes are there total in the array?

10) If you were to select 1 shape at random from the array,
what is the probability it will be a diamond?

11) If you were to select 1 shape at random from the array,
what shape do you have the greatest probability of
selecting?

12) Which shape has a 35% chance (7 out of 20) of being
selected?

Answers

10.

11,

12.

(3]

75

67]38]50[42({33[25]17]

' Math ’ ill-.llq) 92




= Basic Probability Name:

Use each diagram to solve the problems.

1) How many pieces are there total in the spinner?
2) If you spun the spinner I time, what is the probability
it would land on a gray piece?

3) If you spun the spinner 1 time, what is the probability
it would land on a black piece?

4) If you spun the spinner 1 time, what is the probability
it would land on a white piece?

5) If you spun the spinner I time, what 1s the probability
of landing on either a white piece or a gray piece?

6) If you were to roll the dice one time what is the
probability it will land on a 1?

7} If you were to roll the dice one time what is the
probability it will NOT land on a 4?

8) If you were to roll the dice one time, what is the
probability of it landing on an even number?

9) How many shapes are there total in the array?

10) If you were to select 1 shape at random from the array,
what is the probability it will be a heart?

11) If you were to select 1 shape at random from the array,
what shape do you have the greatest probability of
selecting?

12) Which shape has a 30% chance (6 out of 20) of being
selected?

Answers

10.

11

75

67]58]50[42{33125[17]

1-1¢ {92
! Math ’ 11.171 R




Determining Spinner Probability Name:

Solve each problem.

1) Which number is the
spinner least likely to
land on?

4) Which letter is the
spinner least likely to
land on?

7) Which letter is the
spinner most likely to
land on?

10) Which number is the
spinner least likely to
land on?

2) Which number is the 3) Which letter is the spinner
spinner least likely to least likely to land on?
land on?

YR
%5

5) Which number is the 6) Which number is the
spinner most likely to spinner most likely to
land on? land on?

8) Which letter is the 9) Which two letters is the
spinner most likely to spinner equally likely to
land on? land on?

11) Which two numbers is the 12) Which two letters is the
spinner equally likely to spinner equally likely to
land on? land on?

Answers

10.

12.

1-10 {9283 ]75]67

sg]s50[42]33]25[17}

N-121 81 0



MAME

Understandin

T sy i

An outcome is a possible result of an activity or experiment. Probability is a measure of how
likely it is that @ specific outcome will occur. To find probability, crecte a ratio compoaring the
number of a specific outcome with the fotal number of possible outcomes,

.- _ oumber of a spacific eulcome
P fObC!bl]!i)f (P = number of possible ouicomes

A bag contains 12 marbles: 7 blue and 5 red. If you choose a marble at random, the probability
that it will be red is: '

o — .2 & number of a spacific outcome
PFObObl!ffy (P) 12 < number of possible culcomes

You can express probability as o ratio, fraction, decimal, or percent.
When fossing a coin, what is the probability | specific outcome: heads

o 2
that it wil land on heads? possible outcomes: hecds, fails

probability of heads:.1:2, 4, 0.5, or 50%

Find the probability. Express your answer as a fraction in simplest form.

If you spin the spinner at right, what is the probability that the spinner will stop on each of the
following®

i. a number
2. an even humber
3. an odd number

&, a consonant

5. a vowel

6. the number &

7. a number < 6

8. a number > &

Specirum Data Anclysis and Probability : Lesson 1.)
Grades 6-8 Probability Models




NAME

Solve the problems based on one spin of the spinner. Express each probability as fraction in
simplest form.

i. The number of possible outcomes is .
2. The probabilify of stopping on ' is .

3. The probability of stopping on an odd number is

1, The probability of not stopping on an odd number is

5. The probability of stopping on 5 or 3 is :

6. The probability of stopping on o number > | is :

Solve each problem. Express probabilities as fractions in simplest form.

A bag confains 3 pennies, 2 nickels, and 4 dimes. You will select a coin at random.

7. The probability that you will choose a nicke! is

8. The probability that you will choose sither a penny or a dime is

9. The probability that you will not choose a penny is

10. The probability that you will choose a coin worth more than 10 cents is

Spectrum Data Analysis and Probability " Lesson |.!
Grades 6-8 Probability Models




Solve each problem. Express each probability as o fraction in simplest form,

A box contains 3 red balls, | white ball, and 3 green bails. You pick one item at random.

11. The probability that you will choose 1 green ball is

2. The probability that you will choose 1 white ball is

The names of 8 girls and 7 boys are writfen on slips of paper, which are placed in a hat. The
teacher will choose names at random to decide the order in which students will present their
projects.

13.: The probability that a girl wilt be chosen first is

1%, The probability that o boy will be chosen first is

A snack shop sells hamburgers and turkey burgers with a choice of buns. The tree diagram shows
all possible combinations. Use the diagram to answer the questions.

5. There are possible combinations.
16. If you choose a sandwich at random, the sesame seed
probability that you will choose o turkey N < wheat
amburger
. rye
burger on a wheat bun is white
sesame seed
7. The probability that you will choose a wheat
turkey burger .
sandwich on rye is . zhi?e

Spectrum Data Anolysis and Probobility &&on 1. |
Grodes 6-8 Probobility Models




NAME

An event is a set of possible outcomes from an activity or experiment. Sample space is the

set of all possible outcomes of an activity or experiment. An event is a subset of sample space.
Suppose you roll a é-sided die once. The sample space is {1, 2, 3, 4, 5, 6}. You might roll a 2.
Thus, one event of this exgerimem is {2}. If you roli the die twice, you might get @ 3 and a é. Thus,

the set {3, &} is one possi

Mutvally exclusive events are events that
cannot occur at the same time. If one event
oceurs, none of the other events will oceur. If
you roll a die and get a 4, you cannot get a |,
2,3, 4, or 5 at the same time.

If Events A and B are mutually exclusive, then
- the probability of A or B oceurring is:

P{A) + P(B}

In one roll of a die, the probability of getting a
3 is 3 and the probability of getting a 1 is dlso
+. The probability of geﬂilng eithera 3oratin

onerollisg+%:%=-§.

le event of rolling the die twice.

Complementary events are evenis that
together make up the entire sampie space.
The probabilities of complementary events
add up to I, or 100%. Complementary events
are mutually exclusive, but not all mutually
exclusive events ure complementary.

If A" is the complement of A, then the
probability of A occurring is:

P(A} = | - PIA)

In one roll of a die, the probability of getting o

3 is 3. Therefore, the probability of not getfing
o L2

o3is | 5 = 6

Determine each probability. Express your answer as a fraction in simplest form.

1. On one roll of a 6-sided die, what is the probability of getting a |, 2, 4, or 42

The probability of getiing a 1, 2, 4, or'6 is

2. A bag holds 3 red marbles, 2 green mdrbles, and 3 black marbles. What is the probability

of not choosing a black marble?

| The probability of not choosing a black marble is

3. Events A and B are mutually exclusive. PA) = 5. P(B) is 1. What is the probability that either

A or B will occur?

P{A} or P(B) is

4., Events X, Y, and Z are complementary. PIX) = 4. P[Y) = 3. What is the probability that Z wil

occure

P(Z) is

Spectrum Data Analysis and Probability
Grades 68

¥ tesson 1.2
Probability Models




Probability can also be thought of as the ratio of desired outcome(s) fo the sample space. It can
be expressed as a ratio, fraction, decimal, or percent.

When fossing a coin, what is the probability that it will land on heads?
desired outcome: heads  sample space: heads, tails probability: 1:2, 4, 50%, 0.5

Find the probability. Write answers as fractions in simplest form.

A box contains 3 red pencils, % blue pencils, 2 green pencils, and 1 regular pencil. If you tuke |
pencil without looking, what is the probability of picking each of the following?

I. o red pencil

2. a blve pencil

3. a green pencil

%. aregular pencil

If you spin the spinner shown at the right, what is the probability of the spinner stopping on each
of the following? '

5. a letter

6. an odd number

7. an even number

2. o vowel

9, the number 3

jg. o consoenont

Specirum Data Analysis and Probability losson .2
Grades 6-8 Probability Maodels




@ Houghton Mifflin Harcourt Publishing Company

Name Date

Class

Experimental and Theoretical Probability
(LAl Practice A: Probability
Match each event to its likelihood.

1.

rolling a number greater than 6 on a number
cube labeled 1 through 6

. flipping a coin and getting heads
. drawing a red or blue marble from a bag of

red marbles and blue marbles

. spinning a number less than 3 on a spinner

with 8 equal sections marked 1 through 8

. rolling a number less than 6 on a number

cube labeled 1 through 6

Solve.

6.

A bag contains 4 red marbles, 3 green
marbles, and 2 yellow marbles. The
probability of randomly picking a yellow

marble is § - What is the probability of
not picking a yellow marble?

A number cube is labeled 1 through 6.
The probability of randomly rolling a

4is % What is the probability of not

rolling a 47

Tell whether the event is impossible, unlikely, as likely as not,
likely, or certain.

8.

®

Janelle almost never eats beef. On
Monday, the school cafeteria offers
three main choices. The choices

are hamburger, tuna, or a turkey
sandwich. Estimate the probability
that Janelle will choose a hamburger.

Tyrone rides his bicycle to school if he
gets up by 7:15 A.M. Tyrone gets up
by 7:15 A.M. about half the fime.
Estimate the probability that Tyrone
will ride his bicycle to school.

A likely
B unlikely

C as likely as not
D impossible

E certain

A0

141

Holt McDougal Mathematics



Name Date Class

Experimental and Theoretical Probability
(LB Practice B: Probability

Determine whether each event is impossible, unlikely, as likely
as noft, likely, or certain.

1. rolling an even number on a number cube labeled 1
through 6

2. picking a card with a vowel on it from a box of cards in which
each letter of the alphabet is written on a card

3. spinning a number greater than 2 on a spinner with 10 equal
sections marked 1 through 10

4. drawing a red marble from a bag of black, blue, and green
marbles

5. flipping a coin and getting heads or tails

6. rolling a number that is less than three 5 times in a row
on a number cube labeled 1 through 6

Solve.

7. A bag contains 3 green marbles, 7 blue marbles, and 2 black
marbles. The probability of randomly picking a green marble
is % . What is the probability of not picking a green marble?

8. A spinner has 8 equal sections labeled 1 through 8. The

10.

11.

probability of spinning a number that is greater than or equal
toBis g . What is the probability of spinning a number that

is not greater than or equal to 67

The probability of randomly drawing a red card from a bag
that contains red, blue, and green cards is 1% What is the

probability of not drawing a red card?

Myra almost always spends at least 45 minutes on the
treadmill. If Myra got on the treadmill at 5:20 p.M., estimate
the probability that she will still be on the treadmill at 6:00.

Morris rarely arrives home before 4:00 .M. It is now 3:20 P.M.
Estimate the probability that Morris will arrive home in the
next 30 minutes.

® Houghton Mifflin Harcourt Publishing Cempany

ol

14.2 Holt McDougal Mathematics



[BMS H Probability Worksheet #1 Name:

1) A bag contains 2 blue marbles and 5 red marbles. Consider drawing marbles (no replacement).
Find the probability of drawing

a) ared marble first and then a blue marble second;

b) ablue marble second given that a red marble was drawn first.

2} A sock is drawn from a drawer containing 6 black socks, 4 tan socks, and 2 white socks.
Find the probability that a sock drawn at random is

a) either a black sock or a white sock;

b) not a black sock or a white sock.

3} A standard 52-card deck is shuffled and 2 cards are picked from the top of the deck. Find the
probability that both cards are diamonds (diamond 15t and diamond 27d}.

4) A class has 12 boys and 3 girls. If three students are selected at random (without replacement)
from the class, what is the probability that they are all boys (boy 1t and boy 274 and boy 379)?

5) In a class of 30 students, there are 17 girls and 13 boys. Five of the students are “A” students, and
three of these “A” students are girls. If a student is chosen at random, what is the probability of
choosing a girl or an “A” student?

6) If one card is randomly picked from a standard deck of 52 cards, find the probability that the
cardwillbea 2,3,4,5,6,7,8,9, 10 or a heart.

7) A fair, ten-sided die was rolled. Find the conditional probability that the number rolled was less
than 5, given that the number rolled was even.

AR



8) Two distinguishable, fair, six-sided dice are rolled.
a) State the sample space.

b} What is the probability of getting a sum of 27

Let A = sum of dice is 7 and B = at least one of the dice shows a two.
c) Find P{A).
d) Find P(B]).
e} Are Event A and Event B mutually exclusive?
f) Find P(A or B).

g) Find P(B|A). Try using a “common sense” approach and a formula.

h) Compare P(B) to P(B}A). Are these events independent?

9) A professor has noticed that even though attendance is not a component of the grade for his
class, students who attend regularly obtain better grades. In fact, the probability of attending
regularly and receiving an “A” is 0.4, while the probability of not attending regularly and receiving
an “A” is 0.1. The probability of attending class regularly is 0.7. Find the probability of

a) astudent receiving an “A” given that he/she attends class regularly;

b) astudent receiving an “A” given that he/she does not attend class regularly.

10) A basket of fruit contains 3 oranges, 1 apple, and 5 bananas. If two pieces of fruit are selected
randomly, without replacement, find the probability of choosing

a) 2 oranges;

b} abanana and then an orange;

c) 2 apples.

*BONUS: Find the probability of drawing an apple and an orange, in either order.




Name : Score :

Teacher : Date ;

Word Problems

1) The sum of three consecutive numbers is 102.
What is the smallest of the three numbers ?

2 )} Sam spent half of his allowance going to the movies. He washed the family
car and earned 9 dollars. What is his weekly allowance if he ended with

18 dollars ?

3 ) Sally bought a soft drink for 3 dollars and 5 candy bars. She spent
a total of 23 dollars. How much did each candy bar cost ?

4 ) The sum of three consecutive odd numbers is 165.
What is the smallest of the three numbers 7

5) On Monday, 254 students went on a trip to the zoo. All 6
buses were filled and 8 students had to travel in cars. How many students were

in each bus ?

6) Sally sold half of her comic books and then bought 6 more. She now has
11. How many did she begin with ?

7 ) Nancy had 103 dollars to spend on 6 books. After

buying them she had 13 dollars. How much did each book cost ?

8 ) Fred bought 4 new baseball trading cards to add to his collection. The next
day his dog ate hali of his collection. There are now only 35 cards left.

How many cards did Fred start with ?

9) The sum of three consecutive even numbers is 138,

What is the smallest of the three numbers ?

10 ) Oceanside Bike Rental Shop charges a 11 dollar fixed fee plus 6 doliars an
hour for renting a bike. Jessica paid 65 dollars to rent a bike. How many

hours did she pay to have the bike checked out ?

a4



Name:

1. If you rolt a die, what are the chances of rolling a two€ answer:
2. If you roll a die, what is the probability that you will roll

an even number? answer:
3. A bag contains 3 red marbles, 3 blue marbles, and

1 green marble. If a marble is drawn from the bag
at raondom, what is the probability that the marble
will be blue? answer:

4. A bag coniains 6 number tiles. The numbers in the
bag are 3, 7, 8, 9, 13, and 15. If you randomly draw
one tile from the bag, what is the probability of
picking an odd number? answer:

5. Mr. Jones has a hot air bafloon. Because the basket
is ¢ smdall, he can take one child for a ride with him,
Mary, Carla, John, Lynda, Peter, and Janessa alf
want to go. They each write their name on a piece of
paper and place them in a hat. Mr. Jones randomly
selects one child to go with him.,

What is the probability that he will select a boy? answer:
What is the probability that he will select a girle answer:
6. John and Jackie are rolling a die. John wins if he rolls a number higher than 4. Jackie

wins if the number rolled is 4 or less. s this game fairg Explain.
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Theoretical & Experimental Probability Notes

e Probability:
the measure of how likely an event it to occur

e QCutcome:
each possible result of a probability experiment

e Sample Space:
the set of all possible outcomes

« Event:
an outcome or set of outcomes

o Egually Likely Outcomes:
the outcomes have the same chance of occurring

o Favorable Outfcomes:
outcomes in a specified event

e Theoretical Probability:
the ration of the number of favorable outcomes to ihe total
number of outcomes
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Name Date Class

Experimental and Theoretical Probability
ILYHA Practice A: Experimental Probability

Find the experimental probability in the box. Each answer can
be used only once.

4 7 11 2 4 7

11 9 15 9 15 11
1. Jolene is playing basketball. She scores on 11 out of the 15
baskets she shoots.

a. What is the experimental probability that Jolene will get a
basket on the next shot?

b. What is the experimental probability that Jolene will not get
a basket on the next shot?
2. Jamie is playing baseball. He gets a hit 7 out of 9 times at bat.

a. What is the experimental probability that Jamie will get a hit
his next time at bat?

b. What is the experimental probability that Jamie will not get
a hit his next time at bat? '
3. Lou Ann is practicing for an archery tournament. She hits
the target 7 out of 11 times.

a. What is the experimental probability that Lou Ann will hit the
target on the next shot?

b. What is the experimental probability that Lou Ann will not hit
the target on the next shot?

Find the experimental probability. Write your answer as a
fraction, as a decimal, and as a percent.

4. A batter gets 6 hits in 12 times at bat. What is the experimental
probability that she will get a hit in her next time at bat?

5. A goalie blocks 16 out of 20 shots. What is the experimental
probability that he will block the next shot?

24
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Name Date Class

Experimental and Theoretical Probability
BLZ® Practice B: Experimental Probability

Find the experimental probability. Write your answer as a
fraction, as a decimal, and as percent.

1. Jaclyn is a soccer goalie. If she has 21 out of 25 saves in
practice, what is the experimental probability that she will
have a save on the next shot on goal?

2. If Harris hit the bull's-eye 3 out of 8 times at archery
practice, what is the experimental probability that he will
hit the bull’s-eye on his next try?

3. Nathan inspects new pants at a factory. Of the first 56 pairs of
pants he inspected 49 were acceptable. What is the experimental
probability that the next pair of pants will be acceptable?

4. Sara has gone to work for 60 days. On 39 of those days she
arrived at work before 8:30 A.M. On the rest of the days
she arrived after 8:30 A.M. What is the experimental
probability that she will arrive at work after 8:30 a.m. the
next day she goes to work?

Solve.

5. After a movie premiere, 99 of the first 130 people surveyed
said they liked the movie.

a. What is the experimental probability that the next person
surveyed will say he or she liked the movie?

b. What is the experimental probability that the next person
surveyed will say he or she did not like the movie?

6. For the past 30 days, Naomi has been recording the number
of customers at her restaurant between 10 A.M. and 11 AM.
During that hour, there have been fewer than 20 customers
on 25 out of 30 days.

a. What is the experimental probability that there will be
fewer than 20 customers on the thirty-first day?

© Houghton Mifflin Harcourt Publishing Company

b. What is the experimental probability that there will be
20 or more customers on the thirty-first day?

7. For the past four weeks, Nestor has been recording the daily
high temperatures. During that time, the high temperature
has been below 45° on 20 out of 28 days. What is the
experimental probability that the high temperature will be

below 45° on the twenty-hinth day?
14-10 Holt McDougal Mathematics 8()




NAME

DATE PERIOD

Problem-Solving Practice

Theoretical and Experimental Probability

HOBBIES For Exercises 1-4, use the
graph of a survey of 24 seventh-grade
students asked to name their favorite
hobby.

What is your faverite hobby?

singing

Hanging with friends
Building things [
Bike riding [

TV.[

Computer [

Roller skating [T

Sports | T T Tl 8

P | {lj

0 2 4 6 8 101214
Number of Students

favorite hobby is roller skating?
1

8

1. What is the probability that a student’s | 2. Suppose 200 seventh-grade students

were surveyed. How many can be
expected to say that roller skating is
their favorite hobby? 25

3. Suppose 60 seventh-grade students
were surveyed. How many can be

favorite hobby? 5

expected to say that bike riding is their

4, Suppose 150 seventh-grade students
were surveyed. How many can be
expected to say that playing sports is

their favorite hobby? 50

»

WINTER ACTIVITIES For Exercises 5 and 6,

use the graph of a survey with 104
responses in which respondents were
asked about their favorite winter
activities.

What is your favorite winter activity?

Building a snowman

Snowboarding/skiing

Sledding :*‘_—_lj.@lﬂ |

0 10 20 30 40 5G 60 70
Respondents

favorite winter activity is building a
snowman? Write the probability as a
fraction.

7

52

5. What is the probability that someone’s

6. If 500 people had responded, how many
would have been expected to list
sledding as their faverite winter
activity? Round to the nearest whole
person. 101

140

Probability

d AU I || H-me1 024 34L& WyEuddo)

da1 01 p

12 161 320D
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Name:
Section 12.7: Experimental Probability Worksheet

1) What is the theoretical probability that an even number

will be rolled on a number cube? Number on Cube | Frequency
1 8
2.) What was the experimental probability of how many times 2 3
an even number was actually rolied using the table? 3 5
4 6
5 4
6 6

3.) If youroll a number cube 36 times, how many times would
you expect to roll the number one?

4.) How many times did you actually roll the number one in the experiment?

5.) What is the theoretical probability for rolling a number greater than 4?

6.) What was the experimental probability of rolling a number greater than 4?

7.) What is the difference between theoretical and experimental probability?

8.) If acar factory checks 360 cars and 8 of them have defects, how many will have defects
out of 1260?




9.) If a car factory checks 320 cars and 12 of them have defects, how many out of 560 will
NOT have defects?

10.) You piant 30 African violet seeds and 9 of them sprout. Use experimental probability to
predict how many will sprout if you plant 20 seeds?

Disjoint vs. Overlapping events:
11.) If you are picking a number between 1-20 what is the probability that you will pick a
number greater than 14 or less than 4?

12.) If you are picking a number between 1-20 what is the probability that you will pick an even
number or a multiple of three?

13.) If you are picking a number between 1-20 what is the probability that you will pick a
multiple of two or a humber greater than 15?



MNAME

Probability is a number between 0 and 1—written as a fraction, o decimad, or o percent-—~hat
gives the likelihood of an event occurring. An event is a situation that can oceur in different ways.
The possible ways that an event can occur are called ouicomes. Theoretical probability can

. # ‘of desired ouvicomes
be eﬁned S Tiotal ¥ of oulcomes *

Experimental probability is probability that is based on a cerfain number of events or trials
that have been conducted in an experiment. Relative frequency is the observed number of
successful trials divided by the fotal number of trials. Experimental probability can be defined as
#of successhl tals ' A< the number of tridls increases, the experimental probability gets closer to the

[ # of trjals
theorstical probability. This phenomenon is called the Law of Large Numbers.

For example, the theorefical probability of flipping heads on a coin is 4 or 50%. Suppose you
flipped a coin 20 fimes and 5 out of those times the coin landed on “heads.” The experimental
probability is = = . This is smaller than the theorefical probability of 4. The Law of Large
Numbers states that as you increase the number of irials, the experimental probability gets closer to
the theoretical probability. So for this example, if the number of trials is increased, the experimental
probability would get closer to .

Find the following experimental probabilities. Express each probability as a fraction in simplest form,

. Out of 90 raffle tickets for o free visit to a salon, 15 are winners. What is the experimentai

orobability of winning a free visit? ,

2. The experimental probability of an event occurring is 75%. TF the nuraber of tridls is 120,

what is the number of trials for which the event does not occur?

3. There are 30 people in o movie theater, 18 of whom are male. What is the probability that

the next person who comes inio the theaier will be a woman?

Find the following theoretical probabilities. Express each probability as a fraction in simplest form.

4. For a |2-month calendar, what is the probability of turning to the month of February or

September?

5. If a card is drawn from a stack of cards numbered | through 10, what is the probability of

selecting a card greater than 62

6. What is the probability of Hipping o coin to heads twice?

Spectrum Data Analysis and Probability lesson 1.5
Grades 6-8 - Probability Models

5 L



RAME

51 Comparing Experimental and
Theoretical Probabilities

D R e L e T L R w3 o A Tr o i, BT (L o Do iy e, s e i AL T 8 2 AT S AN, v, S i 5 B

Compare the theoretical probability to the experimental probability. Express each probability as o

fraction in simplest form,

7. Allison rolls a die numbered 1 through 6. The results are shown in the table below.

a. What is the experimental probability of rolling o 62

b. What is the theoretical probability of rolling o 62
¢. Which probability is greater?
How much greater®
d. What is the experimental probability of rolling an even number?
e. What is the theoretical probability of rolling an even number?

f. Which probability is greater? How much greafer?

Result

Frequency

i

(S R RO, =R UV R N

Coln|Coi~i~0

8. Allison confinues to roll the die. The results are shown in the table below.

. What is the experimental probability of rolling a 62

B. What is the theoretical probdbility of rolling a 62 _
c. Which probability is greater?
How much greater?
d. What is the experimental probability of rolling an even number?
e. What is the theoretical probability of rolling an even number?

f. Which probability is grecterg _. How much greater?

Spectrum Data Analysis and Probability
Grades 6-8

Result

Frequency

I

23

22

22

25

28

G| R Wik

24
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Name Date Class

Experimental and Theoretical Probability
(LB Practice A: Sample Spaces

1. Lindsay flips a coin and rolls a 1-6 number cube at the same
time. What are the possible outcomes?

2. Jordan has a choice of wheat bread or rye bread and a choice of
turkey, ham, or tuna for {unch. What are all the possible
choices of sandwiches he can have?

3. Marisol has to decide whether to study Italian, French, or
Spanish, and whether to take golf, tennis, or archery in gym
class. What are the possible choices that Marisol has?

Choose the letter for the best answer.

4, Chad and Victoria are playing a 5. For a snack, Sophie can choose milk,
game with a quarter and a spinner apple juice, orange juice, or punch.
divided into sixths, numbered 1-6. To go with her drink, she can choose
Each player spins the spinner and a chocolate cupcake, oatmeal cookie,
fosses the coin. How many outcomes or crackers. How large is the sample
are possible in the game? space?

A 2 C 10 F 12 H 4
B 8 D 12 G 7 J 3

6. Marva has a spinner divided into 7. Larry has a choice of vanilla,
fourths and a 1-6 number cube. She chocolate, or strawberry ice cream.
spins the spinner and rolls the The choices of toppings are nuts,
number cube. How many outcomes sprinkles, or coconut. How many
are possible in the game? one-topping sundaes can he make?
A4 C 10 F 3 H 9
B 6 D 24 G 6 J 12

G

14-17 Holt McDougal Mathematics



Name Date Class

Experimental and Theoretical Probability
LZH Practice B: Sample Spaces

1. Marcus spins the spinner at the right
and flips a dime at the same time.
What are the possible outcomes?
How many outcomes are in the
sample space?

2. For junch, Britney has a choice of a hot dog, a hamburger, or
pizza and a choice of an apple, a pear, or grapes. What are all
the possible choices of lunch she can have? How many
outcomes are in the sample space?

3. Susan and Ryan are playing a game
that involves spinning the spinner at
the right and flipping a penny. How
many outcomes are possible in the
game?

4. An Italian restaurant offers small, medium, and large calzones.
The choices of fillings are cheese, sausage, spinach, or
vegetable. How many different calzones can you order?

5. There are 5 ways to go from Town X to Town Y. There are 3
ways to go from Town Y to Town Z. How many different ways are
there to go from Town X to Town Z, passing through Town Y7

® Houghton Mifflin Harcourt Publishing Company

6. Rasheed has tan pants, black pants, gray pants, and blue pants.
He has a brown sweater and a white sweater. How many
different ways can he wear a sweater and pants together?

51
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Name Date Class

Experimental and Theoretical Probability
REEB Practice A: Theoretical Probability

Tina has 3 quarters, 1 dime, and 6 nickels in her pocket. Find the
probability of randomly choosing each of the following coins.
Write your answer as a fraction, as a decimal, and as a percent.

Fraction Decimal Percent

1.|quarter

2.|dime

3. [nickel

Find the probability of each event. Write your answer as a
fraction, as a decimal, and as a percent. Round to the nearest
tenth of a percent.

4. randomly choosing a red card in a game that has 10 red, 10
blue, 10 green, 10 yellow cards, and 10 orange cards

5. tossing two fair coins and having both land tails up

6. randomly choosing 1 of the 4 S's from a bag of 100 letter tiles

7. rolling a number greater than 4 on a fair number cube

A game has 12 blue disks, 10 red disks, and 8 black disks. Find
the probability of each event when a disk is chosen at random.

8. red 9. black

10. blue 11. not red or blue

6.

14-25 Holt McDougal Mathematics



Name Date Class

Experimental and Theoretical Probability

WL Practice B: Theoretical Probability

Find the probability of each event. Write your answer as a
fraction, as a decimal, and as a percent. Round to the nearest
tenth of a percent.

1. randomly choosing a white counter from a bag of 12 red
counters, 12 white counters, 12 green counters, and 12 blue
counters

2. tossing two fair coins and having one land on tails and one land
on heads

3. rolling a number greater than 1 on a fair number cube

4. randomly choosing an orange disk from a bag of 14 black disks,
4 blue disks and 12 orange disks

5. randomly choosing 1 of the 6 R's from a bag of 100 letter tiles

6. spinning a number less than 7 on a fair spinner with 8 equal
sections [abeled 1-8

A set of cards has 20 cards with stars, 10 cards with squares,
and 15 cards with circles. Find the probability of each event
when a card is chosen at random.

7. square 8. circle

9. star or circle 10. not circle or square

There are 14 girls and 18 boys in Ms. Wiley’s class. Ms. Wiley
randomly selects one student to solve a problem. Find the
probability of each event.

11. selecting a boy 12. selecting a girl

€ Houghton Mifflin Harcourt Publishing Company
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Name

Class

Experimental and Theoretical Probability

(LB Practice A: Making Predictions

Make a prediction based on an experimental probability.

1. A bowler knocks down at least 6 pins
70% of the time. Out of 200 rolls, how
many can the bowler predict will
knock down at [east 6 pins?

3. West Palm Beach, Florida, gets rain
about 16% of the time. On how many
days out of 400 can residents of
West Palm Beach predict they will
see rain?

2. A tennis player hits a serve that

cannot be returned 45% of the time.
Qut of 300 serves, how many can the
tennis player predict will not be
returned?

. Rob notices that 55% of the people

leaving the supermarket choose
plastic bags instead of paper bags.
Out of 600 people, how many can
Rob predict will carry plastic bags?

Make a prediction based on a theoretical probability. | _

5. Martin flips a fair coin 64 times. How
many times can he expect the coin to
come up tails?

7. Harriet rolls a number cube 38 times.
How many times can she expect to
roll 3or4?

Solve each problem.

9. The Arno family is planning a 14-
day April vacation. The location
they've chosen has 10 rainy days in
April. The Arnos would like at least 7
days without rain. Should they keep
their current plans? Explain.

6. A spinner has five equal sections

labeled 1-5. In 60 spins, how often can
you expect to spin a 37

8. A bag contains 6 red and 10 black

marbles. You pick out a marble, record
its color, and return it to the bag. If you
do this 200 times, how many times
can you expect to pick a black
marble?

. Advertisements for the train claim it

is on-time 0% of the time. The bus
has a record of being on-time 56 out
of 64 days. Which form of
transportation provides more
reliable service? Explain.

HO
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Name Date Class

Experimental and Theoretical Probability
14-5

Practice B: Making Predictions
Make a prediction based on an experimental probability.

1. A baseball player reaches base 35% 2. Fredericka can make 65% of her
of the time. How many times can he shots from the free-throw line. If she
expect to reach base in 850 at-bats? shoots 75 times, how many shots can

she expect to go in?

3. In 1951, Odessa, Texas had 4. A survey shows that 67% of peanut
temperatures of at least 95° F 11% of butter lovers prefer chunky-style. Out
the time. During that year, how many of 850 people surveyed, how many
days could residents predict would can be predicted to say they prefer
have highs of at least 95° F? chunky-style peanut butter?

Make a prediction based on a theoretical probability.

5. Gil rolis a number cube 78 times. 6. Jenna flips two pennies 105 {imes.
How many times can he expect to roil How many times can she expect both
an odd number greater than 1? coins to come up heads?

7. A shoebox holds same-size disks. 8. Ron draws 16 cards from a standard
There are 5 red, 6 white, and 7 blue deck of 52. The deck is made up of
disks. You pick out a disk, record its eqgual numbers of four suits—clubs,
color, and return it to the box. If you diamonds, hearts, and spades. How
repeat this process 250 times, how many of the cards drawn can Ron
many times can you expect to pick expeci to be spades?

either a red or white disk?

Solve each problem.
9. During February and March, Jack is 10. ABC Airlines has had delays on 18 of

spending 7 days in the Yukon to 126 recent flights. DEF Airlines has
check on endangered species. The had delays 13% of the time. Which
region has snowfall that blocks airline would you expect to provide
roads 20 days during these months. more reliable service? Why?

Can Jack expect to be able to get
around at least 5 of the days?
Explain.

14-34 Holt McDougal Mathematics

© Houghton Mifflin Harcourt Publishing Company

|



Georgia Department of Education
Common Core Georgia Performance Standards Framework Teacher Edition
Seventh Grade Mathematics » Unft 6

SE LEARNING TASK: What’s Your Qutcome?

This task is from Mathematics Achievement Partnership: Achieve, Inc.

Part 1
You roll a pair of fair six-sided number cube and find the sum of the uppermost

faces.

1. What are all _of the qo_s_sible out(_;p_meg? Fill in th_e_ c_:_hart below, ]

N

How many total outcomes are possible?
3. What is the probability of rolling a sum of 67
4, What sums have the smallest probability?

Part Two
Suppose you roll two number cubes.
5. Make a table to show all of the possible outcomes (use an another piece of paper)

6. What is the probability that you will roll doubles?

7. Are “rolling a sum of 6” and “rolling doubles” equally likely events? Justify your
answer.

MATHEMATICS * GRADE 7 » UNIT 6: Probability
Georgia Depariment of Education
Dr. Iehn D, Bargg, State School Superintendent
July 2013 = Page 50 of 90
All Rights Reserved




LESSON 3: Compound Events

Probability of Compound Events

The probability of compound events refers to the probability of one event or
the ather ccecurring as oppased to the probability of just one event occurring.
Compound events can be further classified as overlapging or mutually
exclusive, If two events are overlapging then they can happen at the same
time. If two events are mutually exclusive, they cannot occur at the same
time.

Querlapping Mutally Exclusive
b o

Ko“inj an Quen g‘u‘”?f"_tﬁ 0 S or 5
or pfime. nambes on 6. c{_ie .
on o die .

P{9 or less than 3) - Find the probability of roliing a 8 or a number less
than 3 ‘

Step 1: Findthe probability of each event independently.
PO)= 1 There’s 1 nineonthedie
10 There are 10 outcomes on the die

P{lessthan3} = 2 Two numbersiessthan 3 (1 & 2)
10 10 outcomes on the die

Step 2: Add the probability of each individual event.
3

(O or less than 3) =— + = = —
10 10 10
The probability of rolling a 9 or a number less than 3 on a 10-sided die s

3/10.




NAME

A compound event consists of two or more events. Tossing fwo coins is @ compound event.
Tossing a coin and rolling a die is also a compound event.

Compound events are independent if the outcome of one event does not influence the outcome
of the others. When you flip a coin, there is a  probability of heads and a 3 probability of tails.
Suppose your coin flip produces tails. If you flip the coin again, there is still o 3 proboability of
heads and a & probability of tails. These events are independent.

If events A and B are independent, then the probability of both occurring is:
P(A] x P(B)

The probability of getting tails in one coin fiip is 1. The probability of geffing a 5 in one roll of @
die is +. The probability of both accurring, {tails, 5, is 3 X ¢ = 15. '

Determine each probability. Express your answer as a fraction in simplest form.

1. Events E and F are independent. The probability that E will occur is 2. The probability that F
will occur is 3. What is the probability that both E and F will occur?

The probability that both E and F will occur is

2. A nationwide poll found that 3 of 5 voters planned to vote for Carididate X. Jay and Aisha
voted. What is the probability that both voted for Candidaie X2

The probability that both voted for Candidate X is

3. You roll a 6-sided die and ffip a coin. What is the probability of gefting an even number on
the die and heads on the coin?

P{even) and Plheads) is

%, A jar of jellybeans has 6 blue, 2 orange, and 8 red jellybeans. You choose | jellybean, put it
back, and then choose another. What is the probability that you choose 2 blue jellybeans?

Specirum Data Analysis and Probability Lesson 2.2

Grades 6-8 Caleulating Probability and Compound Events
22

The probability of choosing 2 blue jellybeans is




NAME

Calculating -Probcabiliiy

T, > = et T T AR T

Two events are dependent if the outcome of one event influences the outcome of the other. If
events A and B are dependent, then the probability of both occurring is:

P{A} X P(B after A occurs) i:

Suppose @ bag holds 2 yellow golf balls and 2 white golf balls. Each color of balt has a § or 3
chance of being selected. You take a yellow ball out of the bag and do not replace it. Now, there D
" are 2 white balls and 1 yellow ball. The probability of choosing a white ball next is §. Therefore, '

the probability of choosing & yellow ball, P{A}, and then o white ball, P(B affer A occurs),
1,22 ]

Defermine each probability. Express your answer as a fraction in simplest form.

1. Ajar of jellybeans has 6 blue, 2 orange, and 8 red jellybeans. You choose [ jellybean
and eat it. You then choose another and eat it. What is the probability that you ate 2 blue
jellybeans?

The probability that you ate 2 blue jellybeans is

2. A howl contains 20 raffle tickets, including | winning ficket. You take | ficket from the bowl.
Your friend then takes | ticket from the bowl. What are the chances that both you and your
friend picked losing tickefs?

The probability of both of you picking losing tickets is

3. A box holds 5 electronic games. Two of the games are defective. You take | game from the
box. Without replacing it, you choose another game from the box. How likely is if that you
picked 2 defective games?

There is @ probability that both games are defective.

%, A setof |2 cards confains an equal number of clubs, diamonds, hearts, and spades. You
take 3 cards in a row from the set without replacing them. What are the chances that alf
three are spades?

The probability of 3 spades is

Specirum Data Analysis and Probability ' lesson 2.2
Grades 6-8 Calculating Probability und Compound Events
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The Fundamental Counting Principle states that when an experiment has an event with more
than cone part, the number of possible outcomes is calculated by looking at the number of possible
outcomes for each part. An-event with more than one part is considered a compound event. The
number of possible outcomes for the first element {a} can be multiplied by the number of possible
outcomes for the second element (b} fo find the total number of possible outcomes (o). So, @ X b = o.

There are 3 bhalls {yellow, red, Step i:
and green) in one bag and 4
balls {purple, blue, white, and
black) in another bag. If a person
draws one ball from each bag,
how many possible oufcomes are

there?

Step 2:
Step 3:

Step H:

Find the number of outcomes for 3
the first event,

Find the number of outcomes for 0
the second event.

Muttiply these together. 3x 4

State the number of possible (2

outcomes for the combined event.

Use the Fundamental Counting Principle to find the number of possible outcomes for each

compound event described.

o
i. rolling two dice that are numbered [~6

2. spinning a $-part spinner and flipping
a coin

3. spinning a é-part spinner and rolling a
die numbered -6

spinning a Y4-part spinner and pulling a
card from a full deck

Spectrum Data Analysis-and Probability
Grades 6-8

b
flipping a coin and rolling o die numbered -6

pulling a card from a full deck and flipping
a coin

flipping o coin and rolling two dice
numbered 1-6

flipping 2 coins and rolling 2 dice
numbered -6

Lesson 2.3
Caleulating Probability and Compound Events




Use the Fundamentat Counting Principle fo find the number

MNAME

of possible outcomes. Show your work.

5.

3 coins are tossed and two six-sided dice are rolled.
How many possible outcomes are there?

There are possible outcomes.

Jed is shopping. He is looking ot 5 different fies,
3 different sweaters, and U different shirts. How
many possible combinations can he make?

Jed can make possible combinations.

Miranda’s jewelry box contains 8 necklaces, 10 pairs
of earrings, and Y bracelets. How many combinations,
which contain all 3 kinds of jewelry, can she make?

Miranda can make combinations of
jewelry.

Robert has to color in U4 different shapes {circle,
square, friangle, and rectangle) and has 5 colors to
choose from (green, yellow, red, blue, and orange).
If he can only use sach color one time, how many
ways can he color the shapes?

Robert can color the shapes different
ways.

Spencer needs to put on gloves, o hat, and a scarf.
He has 5 hats, 4 pairs of gloves, and 9 scarves to
choose from. How many combinations of gloves,
hats, and scarves can Spencer make?

Spencer can make combinations.

Pilar wants to cook a meal that consists of a meat, a
starch, and a vegetable. At the grocery store there
are 8 choices of meat, 8 choices of vegetables,

and 3 choicss of starches. How many possible
combinations can Pilar make?

Pilar can make combinations.

Jacob must collect a flower, a vegetable, and an herb.
In the garden, there are [0 kinds of flowers, 7 kinds
of vegetables, and 4 kinds of herbs. How many
combinations can Jacob make?

Jacob can make combinations.

Spectrum Data Analysis and Probability
Grodes 6-8

6.

2.3

Less -

Calculating Probability and Compound Events

L
1




NAME

R
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epr

TECTTER

senting Compound Events

e R B e T T TSl A T et

A sample space is o set of alf possible cutcomes (or possible results} for an activily or
experiment. To defermine the sample space, it is helpful to organize the possibilities using a

tree diagram, chart, or table.

Show the sample space for tossing o nickel, o dime, and a quarter, using « tree diagram.

Possible
Nicke! Dime Quarter QOutcomes
H HHH ,
Hé‘i‘ HHT There are 8 possible outcomes

HTH ot possible results.

Heads {H) H
<T T HTT
H H THH
Tails m<T ~T THT
- H TTH
~7 TTT

Make a iree diagram for each situation. Determine the number of possible outcomes.

. The concession stand offers the drink choices shown in the table.

Drinks Sizes

Lemonade Small

Fruit Punch Medium .
Apple Cider Large

Jurabo

There are possible outcomes.

2. The Kellys are planning their vacation activities. On the first day, they can go fo the zoo or
the museum. On the second day, they can go fo the pier or the dunes. On the third day, they
have to choose sailing, swimming, or horse%ack riding.

Thereare _____ possible ouicomes.

Spectrum Dala Andlysis and Probability ~ lesson 2.4
Grades 6-8 Calculating Probability ond Compound Events




One way to show sample space for compound events is with a chart. What is the sample space if

you roll | die and flip | coin?
Penny

Heads | Tails

P HE | T

2| H2 | 12

o3| H3 | 13

Ol He | T4

51 H5 | T5

61 H6 | T6

MNAME

What is the sample space? It is |2, because
there are 12 possible outcomes.

Solve each problem.

k. Juan flips a penny, o nickel, and a dime at the same
time, How many different combinations of heads and

tails can he gef?

2. Latisha has red, biue, and black sneakers; blue, tan,
and white pants; and black and gray sweatshirfs. How

many different outfits con she make

3. Jonathan, Kaiftin, and Ling are trying o decide in what order they should appear during
their talent show performance, They made this chart showing the possible orci:7
show the same results using « tree diagram@ {Remember, each person can appear only
once in the [, 2, 3 order.) What is the total number of possible orders?

!
J
K
L
J
K
L

e | AR AT

Al iR e | [ it

Spectrum Data Anclysis and Probability

Grades 6-8

ers. Can you
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NAME

Compound Evenis

i o A ToG A AR

Tables can be used to represent compound events that have two elements.

John rolls two dice. What is the probability that he will
rofl o sum of nine?

Possible Outcomes Die # | |
_ i _ _2 3 4 5_ _6

Step 1: Create a table with rows that match one
part of the event and columns thot match the
other part of the event.

Step 2: Fill in the headers for your table with the
possible outcomes for each part of the event.

Step 3: Fill in the fable with the possible final
outfcomes.

Possible Ouicomes Die #2

Step %: Find the total number of possible final The shaded numbers are the findl
outcomes (36) and the number of final outcomes, or sums, when the oufcomes
outcomes with the desired characteristic (%) are added fogether.

to calculate the probability. |

The probability is 45, or 3.

Create o table to solve the problems.

I. Erin is geffing dressed in the morning. She is choosing from Y skirfs {black, brown, blue, and
khaki) and 5 sweaters (black, blue, red, green, and yellow). What is the probability that she
will wear both black and blue?

2

2. Michael is playing o game in which he must spin o spinner numbered 1-8 first, and then roll
a die numbered [-6. What is the probability that he will spin and roll a sum of 102

Spectrum Data Analysis and Probability Lesson 2.4
Grades 6~8 Caleulating Probability and Compound Events
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NAME

Problem Solving

L AT e

Solve each problem using o table.

B. A cube with six sides has the leffers A~F on it. A E.
spinner has the letters G-L. on it. How many lefter
combinations are there when the cube is rolled and
the spinner is spun

There are possible letter
combinations.

2. A bakery has both donuts and bagels. They are each | 2.
available in blueberry, chocolate, and plain. What
is the probability of choosing at randem a blueberry
bagel?

There is o . chance of
randomly choosing a blueberry bagel.

3. Customers have a choice of thin crust, hand-tossed 3.
crust, or deep dish pizzas. They can add a pesto,
tomato, or olive oil base. Finally, they can add
pepperoni, mushrooms, or onions. What is the

robability that a customer will order a pizza with
Eofh thin crust and mushrooms?

There is a ‘chance that a
customer will order a pizza with both thin crust and
mushrooms.

Y. Katie is irying to decide where to go on vacation. She | 4,
has narrowed it down to Spain, Hawaii, and Puerto
Rico. She can take between 7 and 10 days for her
trip. How many optiens does she have?

Katie has choices for her
vacction,

Spectrum Datar Analysis and Probability | Lesson 2.5
Grades 6-8 Caleulating Probability and Compound Events




Identifying Combination Amounts

Name:

Solve each problem.

1) A video game lets you choose a

3)

3)

characters hair style, hair color and
their class. Their choices are listed

below.

Hair StylefHair Color§ Class
Short Blue Mage
Curly Brown Monk
Spiky Blonde
Long

How many different combinations do
you have to choose from?
24

Robin was allowed to pick one candy
and one drink at a Halloween party.
The types are listed below.

Candy Drink
Chocolate Punch

Taffy Lemonade

Toffee Kool-Aid
Jelly Beans Juice

How many different combinations
could she make?

16

At a summer camp a team can choose a
name, a color and a mascot. The
choices are listed below.

Name | Color |Mascot
Alpha | Red | Hawk
Beta Pink | Eagle
White Pig
Lion

How many different combinations are
there to choose from?
24

2)

4)

6)

At George's Pizza Palace you can order
one type of pizza and one drink for $9.
Their menu is shown below.

Pizza Drink
Cheese Punch
Anchovies Milk
Sausage Water
Juice
Soda

How many different combinations of
pizza and drink do you have to choose
from?

15

A baker lets customers pick one type
and color of icing and one color of
sprinkles. Her menu is below.

Cake Icing { Sprinkles
Lemon | White | Rainbow
Marble | Yellow | Purple
Vanilla Pink Pink

Red Green
Green

How many different combinations can
you choose from?

60

Cody was trying to decide what to wear
for his first day of school. The clothes
in his closet are listed below.

Shirt Color] Bottom
Orange Shorts
White Kilt
Green Khaki
Blue
Yellow

How many different outfits choices
does he have?
15

54

Answers

I Math ’

1-6

831675013317 0}




T

Identifying Combination Amounts

Name:

Solve each problem.

1y

3)

5)

! Math ’

A baker lets customers pick one type
and color of icing and one color of
sprinkles. Her menu is below.
- Cake Icing [Sprinkles
Chocolate Red Purple
Vanilla Green Red
Marble Yellow | Green
Strawberry | Purple
Lemon White
How many different combinattons can
you choose from?
75
At a football game Cameron was
allowed to get one type of food and one
type of drink. The menu 1s shown
below.
Food Drink
Hotdog Juice
Hamburger | Soda
Nachos Water
Milk
How many different combinations does
he have to choose from?
12
Bianca was creating a card for her

friend. She can use one paper color and
one sticker from the selection below.

Paper Sticker
Red Thumbs up

Green Balloon

Yellow Star
Blue

Orange

How many different combinations
could she make?
15

2) A video game lets you choose a

4)

6)

characters hair style, hair color and
their class. Their choices are listed
below.

Hair Style JHair Color] Class
Short Red Archer
Long Blue Thief
Curly Green
Spiky Black

Mowhawk Brown

How many different combinations do
you have to choose from?

50

Will was buying chips and dip for his
party. The choices he has are listed
below.

Chips Dip
Square Onion
Oval Bean
Triangle | Cheese
Round

If he gets one type of chip and one type
of dip, how many different
combinations can he choose from?

12

At Cody's Pizza Palace you can order
one type of pizza and one drink for $9.
Their menu is shown below.

Pizza Drink
Sausage Milk
Pepperoni | Water
Cheese Punch
Bacon Juice

How many different combinations of
pizza and drink do you have to choose
from?

16

9,

Answers

1-6

83]67150]33[17] 0}
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Name Date Class

Probability of Compound Events
M Practice A: Probability of Independent and Dependent Events

Decide whether each set of events is independent or dependent.
Explain your answer.

1. A student spins a spinner and rolls a number cube.

2. A student picks a raffle ticket from a box and then picks a
second raffle ticket without replacing the first raffie ticket.

Find the probability of each set of independent events. Choose
the letter for the best answer.

3. picking a black checker from a bag 4. rolling a six on the first roil of a 1-6
of 6 black checkers and 4 red number cube and rolling an odd
checkers, replacing it, and picking number on the second roll of the
another black checker same cube
A 2 c 2 1 T

3 5 12 6
9 p 3 G 1 g 2
25 5 8 2

5. flipping a tail on a coin and spinning a 6. drawing a 1, 2, or 3 from 9 cards
5 on a spinner with sections of equal numbered 1-9, replacing the card,
area numbered 1--5 and drawinga 7,8, 0r 9
A 1 C 1 F 1 H 1

2 7 3 9
B 1 D 1 G 3 J i
5 10 8 12
Solve.

7. There are 4 black marbles and 2 white marbles in a bag. What is
the probability of choosing a black marble, not replacing it, then
choosing a white marble?

Dt

15-1 Holt McDougal Mathemalics



Name Date Class

Probability of Compound Events

(Ll Practice B: Probability of Independent and Dependent Events

Decide whether each set of events is independent or dependent.
Explain your answer,

1. A student spins a spinner and chooses a Scrabble® tite

2. A boy chooses a sock from a drawer of socks, then chooses a
second sock without replacing the first.

3. A student picks a raffle ticket from a box, replaces the ticket,
then picks a second raffle ticket.

Find the probability of each set of independent events.

4. picking a red checker from a bag of 9 black checkers and
6 red checkers, replacing it, and picking another red checker

5. picking a black checker from a bag of 9 black checkers and
6 red checkers, replacing it, and picking a red checker

6. rolling a 1, 2, or 3 on the first roll of a 1-6 number cube and
rolling a 4, 5, or 6 on the second roll of the same cube

Solve.
7. Randy has 4 pennies, 2 nickels, and 3 dimes in his pocket. If he

randomly chooses 2 coins, what is the probability that
both are dimes?

© Houghton Mifflin Harcourt Publishing Company
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Name Date Class

Probability of Compound Events

(XA Practice A: Combinations

Solve each problem in Column A. Draw a line to the correct
answer in Column B.

Column A Column B

1. If you have watermelon, cantaloupe
and honeydew, how many combinations
of two fruits are there? A. 20

2. How many three-letter combinations
are possible using the letters
D, E,F, G, and H? B. 15

3. How many different two-person
debating teams can be chosen
from six students? C. 21

4. On Mondays at Pizza Pan, you can
choose two toppings at no exira cost
for your pizza. The toppings are
mushrooms, sausage, peppers, and
extra cheese. How many diiferent
pizzas could you order? D. 10

5. How many different three-person relay
teams are possible with four people? E.3

6. The students in Mr. Trumbull's English
class need to read 2 books from a list
of 7 books. How many different
combinations of books are possible? F.6

7. Erin has 6 colors of ribbon: red, white,
gold, green, blue, and purple.
She makes bows out of 3 different
colors of ribbon. How many different
combinations of cotors can she choose? G. 4

o
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Name Date Class

Probability of Compound Events

(L2 Practice B: Combinations

1. A chef has some broccoli, cauliflower, carrots, and squash to
make a vegetarian dish. List the possible combinations if he
uses only 3 vegetables in the dish.

2. Lauren, Manuel, Nick, Opal, and Pat are forming groups of two
to work on a drama production. List the different combinations of
students that are possible using the first initial of each name.

3. Keiko has seven colors of lanyard. She uses three different
colors to make a key chain. How many different combinations
can she choose?

4. On Sundays at lce Cream Heaven, you can choose two free
toppings for your sundae. The toppings are nuts, hot fudge,
caramel, and sprinkles. How many different combinations of
toppings can you order?

5. How many different three-person relay teams can be chosen
from six students?

6. The students in Mrs. Mandel’s class need to choose two class
representatives from six nominated students. How many different
combinations of class representatives are possible?

7. There are four varieties of muffins available at the Coffee Shop.
How many different ways can you choose three different muffins?

® Houghton Mifflin Harcourt Publishing Company

8. How many two-person carpools are possible with seven people?

5
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LESSON 4: Fundamental Counting Principle

Fundamental Counting
Principle

Fundamental Counting Principle can be used
to determine the number of possible
outcomes when there are two or more
characteristics.

Fundamental Counting Principle states that
if an event has m possible outcomes and
another independent event has r possible

outcomes, then there are m« n possible
outcomes for the two events together.

Fundamental Counting
Principle

Lets stort with e simple example,

A srudent is to ol @ die and flip g coin.
e rarty pogsitde oitcomes will there e?

L e S S B I -1 B o1
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A new restaurant has opened and they offer lunch combos for
$5.00. With the combo meal you get 1 sandwich, 1 side and 1
drink. The choices are below.

Sandwiches: Chicken Salad, Turkey, Grilled Cheese
Sides: Chips, French Fries, Fruit Cup

Drinks: Soda, Water

Draw a tree diagram to find the tofal number of possible
outcomes.

Solution:

Soda 1

Chi ps-'é Vialer 2

) 3
Chicken Sa!8d<French Fries<$§2r p
. Soda 3

Fruit Cupae=""_ Water

. Soda 7

Chips===""""_vvater 8
Turkey French Ff[ES{ﬁZ“ﬁr 30
Fruit Cupmemz Soda - 11
- Sadga 13
Chips === Water 14

Grilled Chees oo Sod2 12
French Fries<T g0 15

. da 17

Fruit C“pq‘i?a!:r 18

There are 18 total combinations

Bdditbonet Example 1A Uaing the E"mk‘g;f.amﬂ-nt &l
Garnting Frinstpel

License plates are. E}emg prmiucad that hmre a
singie tettay followed by threa ﬂi»gita. Fil
licenze plates ave aqually Hhely,

&. i he numtﬁﬁr af ;mssmie feenda p!&t&ﬁ :

Uises L Fisrnlasnental- 1_e":azmt|“q Pmnmgieﬁ

'; BECes w rhmre:» 10 choizas
‘-’& 2 lﬂ %1&3 - _uL— = EB,JUH
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Tree

T e

To caleulate a probability, you need to know how many outcomes are possible. Recall that the set
of all possible outcomes of an activity or experiment is the sample space, To help defermine the
sample space, organize the possibilities using a fist, chart, o tree diagram.

Show the sample space for tossing a nickel, « dime, and o quarter.

Possible
Nickef Dime Quarter Outcomes

HHH
. H
Heads {H) < ===  HHT

H HTH There are 8 possible outcomes.
T e T HTT P
H THH
. H " T THT
Tails {T} ; TTH
T=——727 717

If you tossed these 3 coins once, what is the probability of getting exactly 2 tails? Notice that 3 of
the 8 possible outcomes have exactly 2 tails. The probability of gefting exactly 2 tails is 2.

Create a tree diagram and answer the question.

1. The chart below shows all possible outcomes of tossing I coin and rolling | die. In the space
provided, create a free diagram showing all possible outcomes. Begin with the outcomes of
the coin toss. Then, connect these outcomes with each possible outcome of the roll of the die.

CHART TREE DIAGRAM
Coin Coin Die
Heads | Tails
[ HI TI
o 2 H2 T2
&1 3| H3 | 13
b H4 ™
5 H5 TS5
6 Hé T6

The number of possible outcomes is

Spectrum Data Andlysis and Probability : _ ' lesson 2.1
Grades 6-8 Calculating Probability and Compound Events



MNAME

Tree Diagrams

LT Sira T IATE,

o3y

Solve each problem. Express probabilities as fractions in simplest form.

1. A sfore sells T-shiris in the colors and sizes shown in the chart. Make « free diagram.

Colors | Sizes Tree Diagram
red small
bive medium

fie-dyed large

1. There are possible outcomes, or choices, of T-shirts.

b. Suppose the store has just | of each size and color. If you select a T-shirt at random, the
probability that you will choose a large shirt is

E]

2. The tree diagram below shows the combinations of colors, styles, and speeds of bicydes
available at a bicycle shop. You select one at random.

Color Style Speeds
road bike ——=———T"_"_ |<52

reen
¢ < mountain bike ~e===TTT I62
< road bike —e=———T !62

- red 12
mountain bike <6

¢a. There ore combinations of bicycles from which fo choose.
b. The probability of choosing a green bicycle is
¢. The probability of choosing a 6-speed mountain bicycle is

d. The probability of choosing a red, 12-speed road bicycle is

3%l

Specirum Data Analysis and Probability -
Grades -8 Calevlating Probability and Compound Evenis




Natne Date

Worksheet A2 : Fundamental Counting Principie,
Factorials, Permutations Intro

1. A restaurant offers four sizes of pizza, two types of crust, and eight toppings. How many
possible combinations of pizza with one topping are there?

2. How many ways can 5 paintings be line up on a wall?

3. Rob has 4 shirts, 3 pairs of pants, and 2 pairs of shoes that all coordinate. How many
outfits can you put together?

4, Grace loves to eat saladl How many salads can she put together if she can pick out one type
of lettuce from 2 choices, ohe vegetable from 4 choices and one dressing from 7 choices?

5. PA license plates have 3 letters followed by 4 numbers.
a. If the same letter or humber can be repeated, how many can be made?

b. If the same letter CANNOT be repeated, how many can be made?
6. How many 5-digit numbers can be formed (using O - 9)?
7. How many 5-digit numbers can be formed if each one uses dli the digits 0,1, 2,3, 4

without repetition?

8. In how many ways can 6 bicycles be parked in a row?




9. Evaluate (show all your work):

10.

11,

12.

13.

14,

15.

16.

a. 6!
b. 9!

c. 10t

Rewrite 10! with a factor of 8! (Hint: -81)

31
2!

10!
8!

121
9131

In how many ways can 7 different card be laid out on a table in a row?




Name Date

Worksheet B2 : Permutations

A lock containg 3 dials, each with ten digits. How many possible sequences of numbers
exist?

Four students are to be chosen from a group of 10 fo fill the positions of president,
vice-president, treasurer and secretery. In how many ways can this be accomplished?

How many ways can the letters MATH be arranged?

A shelf can hold 7 trophies. How many ways can The Trophies be arranged if there are
10 trophies available?

Bill has three pairs of pants, 5 shirts and 2 pairs of shoes. How many outfits can he
make?




© Houghton Mifflin Harcourt Publishing Company

Name

Date

Class

Probability of Compound Events

(5B Practice A: Permutations

1. In how many ways can you arrange the letters in the word

NOW? List the permutations.

2. In how many ways can you arrange the numbers 4, 5,6, and 7
to make a four-digit number? List the permutations.

3. Find the number of permutations of the {etters in

the word FOUR.

4. In how many ways can you arrange the numbers

3,4, 5, 6, and 7 to make a five-digit number?

5. Find the number of ways you can arrange the lefters

in the word numbers.

Choose the letter for the best answer.

6. What is another way of showing
5 factorial or 517

A 5°

B 5+4+3+2+1

C 5¢4+3-2-1

D 5°

In how many ways can 5 children be
matched with 5 puppies?

A5 C 100

B 25 D 120

>

s
o

. How many permutations of the
numbers 1 through 9 are there?

A9 c o
B 900,000 D 9°

7.

9.

1.

How many permutations of the
numbers 10 through 14 are there?

F 10!
G 5l
H 4!
J 14!
Six friends are waiting in fine at the

movie theater. In how many different
orders can they be standing in line?

F 720 H 36
G 120 J 6
In how many different ways can seven

drivers be matched up with seven
rental cars?

F 5,040
G 2,401

H 49
J 7

e,

15-17
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Narne Date Class

Probability of Compound Events

(%R Practice B: Permutations

1.

10.

11.

12.

Joe has homework assignments for math, Spanish,
and history. In how many different orders can he do
his homework?

. Find the number of permutations of the letters in the

word SMART.

. In how many ways can you arrange the numbers

B8, 7, 8, and 9 to make a four-digit number?

. A table has 8 seats. In how many different ways

can 8 people sit at the table?

. Nine mountain bikers are on a bicycle trip. In how many

possible ways can they follow each other?

. Seven students are waiting in line at the cafeteria. In how

many different orders can they be standing in line?

. How many permutations of the letters A through F are there?

. Ed, Martine, 8Sal, Carl, Paula, Terry, Ken, Leo, Ursula,

and Jamie are in a race. In how many different orders
can they finish?

. Find the number of permutations of the letters

in the word recognizably.

In how many different orders can 11 people
stand in line?

In how many different ways can a librarian arrange
eight books on a shelf?

Melinda has 15 art frophies. Write an expression that
shows how many different ways she can line up her
trophies on a shelf.

® Houghton Mifflin Harcourt Publishing Company
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Mame Date Class

Probability of Compound Events
(M Practice A: Probability of Compound Events

Use an organized list, a tree diagram, or a table to solve.

1. You have 4 tickets to the movies and can take 3 of four friends,
Mike, Tom, Eddie, and Chris.

If chosen randomly, what is the probability that you will take
Mike, Tom, and Chris?

2. Ten seniors are on Coach Able’s basketball team. She is going
to randomly select 2 of them to represent their team at a regional
all-star game.

What is the probability that she will select Megan and Jordan {0
represent the team?

3. You are knitting a hat, and you want it to have 2 different colors
from the 3 color choices of red, black, and blue. You randomly
select the yarn colors while you knit.

What is the probability that the first color is blue and
the second color is red?

4. Martin randomly selects 3 days of the week to work at his
uncle's farm.
What is the probability he selects Monday, Friday, and Tuesday
in any order?

5. You have a bookshelf upon which you want to display your four
vases that you purchased while visiting four different European
countries. You randomly set them on your shelf.

What is the probability that you display them in the order in which
they were purchased?

6. There are 12 students registered for a prize drawing, each of
whom has been assigned a number 1-12. Two students will be
randomly selected as winners.

What is the probability that students with the numbers 3 and 7
will be drawn in any order?

i
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Name Date Class

Probability of Compound Events
Bl Practice B: Probability of Compound Events

Use an organized list, a tree diagram, or a table to solve.

1.

Josh and Chris are racing their derby-car models in a boxcar
derby. Two of the six racers in each heat are chosen at random
to get the outside lanes.

What is the probability that Josh and Chris will both get an outside
lane in the first heat?

Twelve people are standing in line to buy movie tickets. The
theater is running a promotion by giving away 2 concession
stand gift cards fo the people standing in line.

What is the probability that the second and third people in
line will get chosen for the gift cards?

. Over the next two days, Ava, Ryan, and Zach will present their

projects to the class. The order of their presentations will be
randomly selected. _ _

What is the probability that the students will be selected in
reverse alphabetical order on the first day?

. A cloth bag holds 4 letier tiles: A, E, 8, and T. Elliot selects

each tile at random, one tile at a time.

What is the probability that he selects the letter tiles in the
order E-A-S-T?

For a game show, a contestant will be asked to select three
months at random.

What is the probability that a contestant will select March, July,
and November in any order?

. The 15 dogs at the animal shelter are in individual cages labeled

A through O. Three dogs will be randomly selected to be
featured on a local TV station.

What is the probability that the dogs selected will be from cages
A, B, and C in any order?

(@
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.i*Expiam what 'tool you are go;ng to'use

LESSON 5: Simulations

Simulations could include examples such-as:

“How many. students need to be chosen for you to expect that each’ of the 4-school housesis.

| i'--ch.oﬁsie-b-efare_--voq can expect at least 2 of thein to share the
same blrth rnonth‘? T ST S L PSS SR

Todescn e & simulation: usewordsandshowthese Stepdi o nIh i

- Show How o ¢a ulaterequtredprobabmnes




NAME DATE PERIOD

Probability Simulations

The type of probability that you have used so far is theoretical
probability, which 1s calculated by dividing the number of favorabie
cuicomes by the number of total possible cutcomes. Probability can also
apply to the actual data that is collected by conducting an experiment. This
type of prebability is called experimental probability. Experimental
probability is a ratio that compares the relative frequency, or the number
of times a favorable outcome ocecurred, with the total number of times the
experiment was conducted. Performing an experiment many times, recording
data, and analyzing results is called an empirical study, When conducting
an empirical study with an event that may be unrealistic to perform, you ean
use a simulation, or similar experiment with the same probability as the
desired experiment,

the number of javorable cuicomes
the number of possible outcomes

Calculating Theoretical Prebability Plevent} =

Plevent) = the relative frequency of favorable events

Calculating Experimental Probzbility ol nirbor of cvents

A Number Cube is Rolled 20 Times | 4. What is the theoretical b, According to the
Number Rolled Frequency probability of rolling a data, what is the
p > 6 on a number cube? experimental
> c P} = L probability of rolling a
L. 6 on a number cube?
3 3 Ple) = 16.5% .
4 8 P} = 5>
L 1 P{6) = 5%
B i
A eard is dravwm from a standard deck Clubs 2
of 52 playing cards, This process is -
repeated a total of 100 times. The Diamonds 7
results have been recorded in the table. Hearls #
Use this information for Exercises 1-3. Spades 30
1. What is the experimental probability 2. What is the experimental probability of
of drawing a cluh? drawing a diamond or a spade?

3. Dl Tiadriailnd What is the theoretical and experimental
probability of drawing a heart or a club?

A 50%, 53% B 25%, 31% C 25%, 22% D 50%, 48%

@ Glencoe/McGraw-Hill Glencoe Aigebra 1



SIMULATIONS WORKSHEET NAME:

1) Three Children Families

A family doctor is told by a couple that they wish to have three children and that they wonder what the possibility of
having all of one sex of a child will be {they think that it will be the same as having 2 girls and 1 boy or having 2 boys and
1 girl). The doctor gives them an assignment to simulate having three children to answer their quastion. They will
record the number of girls in each of their trials

(a} Write instructions for performing 10 trials of the simulation using the section of the TRD below:

{b} Perform 10 trials of the simulation

39634 62349 74088 65564 16379 19713 39153 69459 17986 24537 92740 92438 03957

14595 35050 40469 27478 44526 67331 93365 54526 22356 93208 02847 91374 15374

X =#ofgirls Frequency Experimental
Probability
¢
1
2
3

Total Nurber of Trials




2) Having a Boy
Another family has met with the family doctor. They desperately wanta boy and are willing to have as many children as
possible untif they get a son. They will record the number of chiidren they have.

(a) Write instructions for performing 10 trials of the simulation using the section of the TRD below:

{b) Perform 10 trials of the simulation

39634 62349 74088 65564 16379 19713 39153 65459 17986 24537 14585 35050 40469 27478
44576 67331 93365 54526 22356 93208 30734 71571 83722 79712 25775 65178 07763 82928
31131 30196 64628 89126 91254 24080 25752 03091 39411 73146 06088 15630 42831 95113
43511 42082 15140 34733 68076 18202 £9486 80468 80583 70361 41047 26792 78466 03335

17635 QU697 82447 31405 02857 92348 12485 92837 01937 29034 22347 29847 10836 24782

Number of Children Frequency Experimental Probability

1

2

3

T+




3) Football
A quarterback completes 65% of his passes. Suppose he attempts 12 passes in a game.

{a} Write instructions for conducting one simulation trial that shows the results for each of the twelve passesin a
game.

{b) Conduct 6 trials using the following table of random digits. Be sure to label your resuits.

80583 70361 41047 26792 78466 03395 17635 09697 82447 31405 00208 90404 99457 72570
42194 49043 24330 14939 09865 45906 30734 71571 83722 79712 25775 65178 07763 82928

31131 30196 92347 60830 09230 47592 01832 05068 12838 12305 58506 37593 62941 17068

(c) Based on your simulation what is the average number of passes he will make in a game?




4) Foothall, part 2
A receiver on the same team catches the ball 78% of the time. He usually has 9 passes thrown to him in 2 game.

{a) Write instructions for conducting one simulaticn trial,

{b) Conduct 10 trials using the following table of random digits. Be sure to label your results.

05409 20830 01911 60767 55248 79253 12317 84120 77772 50103

95836 22530 91785 80210 34361 52228 33869 94332 83868 61672

64628 89126 91254 24090 25752 03091 39411 73146 06085 15630
42831 95113 43511 42082 15140 34733 68076 18292 65486 80468

80583 70351 41047 26792 78466 03385 17635 09687 B2447 321405

{c} Based on your simulation what is the average nuraber of catches he makes in a game?




5) Simulating getting Prizes from a Cereal Box

Your favorite cereal is giving out Simpson toys as a promotion. One of six toys will be placed randomly in a cereal box.
Assuming that shipment of the boxes is random zlso how many boxes would you have to buy to get all six toys?

{a) Write instructions for conducting one simulation trial.

{b) Run 10 trials of this simutation and record the results.

65358 70465 87149 89509 72176
53437 60571 409385 5500G 10694
61885 50796 96822 32002 07973

54898 61220 18721 67387 66575

95836 22530 91785 80210 34361 52228 33869 94332 83868 61672
18103 55168 79954 72002 20582 72249 (4037 363192 40221 14518
41692 40581 893050 48734 34852 41577 04631 45184 39295 81776
52925 75467 86013 98072 91842 48917 48129 48624 48248 91465
88378 B4299 12193 03785 49314 39761 99132 28775 45276 91816
N'umber of Boxes Purchased Frequency

8

7

8

9

10

i1

12

i3

14

15

i6+

(c} What is the average number of boxes needed to get all six toys?

(d) What is the probability that it would take more than 12 boxes to get ali six toys?

(e) What is the probability that it would take less than 10 boxes?

(f| What is the probability that it would take between 8 and 12 boxes to get all six toys?




6) Football Part3
Rack to the receivers on the football team. We are looking at a new receiver, and he only catches 58% of his passes.
Suppose his coach tells him that he will bench the receiver if he drops a pass. How many passes are thrown to him on

average, before he is benched?

a) Write instructions and then use the TRD below to complete 8 trials.

b)

18103

88378

41692

95836

52825

Complete the 8 trials below:

55169

84299

40581

22530

75467

79934

12183

93050

91785

86013

RECORDING CHART:

c)

72002

03785

48734

80210

98072

20582

49314

34652

34361

91942

72248

39761

41577

52228

48917

04037

89132

04631

33869

48129

36192

28775

49184

84332

48624

40221

45276

39295

83868

48248

14918

91816

81776

61572

91465

53837

92757

61885

65358

54898

60571

10956

50796

70469

61220

On average, how many passes does he have thrown to him before he is benched?

d} What is the probability that he will get less than 5 passes thrown to him?

e} What is the probability that he will get 3 or more passes thrown to him?

40895 55006

50432 08675

96822 82002

87149 39509

18721 67387

10694

20958

07973

72176

66573



7} Games
You are playing a game where there is 2 4 in 7 chance of getting a prize on any one turn. You win (stop playing the game)}
when you get 3 prizes. On average, how many turns will it take for you to win the game?

a) Write instructions and then use the TRD below to complete 10 trials of the simulation.

b} Compiete the 10 trials below:

18103 55169 79954 72002 20582 72249 04037 41692 40581 93050 48734 34652 41577 04631 48184

91785 80210 34361 52228 33869 94332 83868 88378 84299 12193 03785 49314 39761 99132 28775

36192 40221 14918 53437 60571 40995 55006 10694 0797339295 81776 61885 50796 96822 82002
95836 22530 61672 65358 70469 87149 89503 7217645276 91816 92757 10956 50432 08675 20958
48129 48624 48248 91465 54898 61220 18721 67387 66575 52925 75467 86013 98072 91542 48917

RECORDING CHART:

¢} Onaverage, how many times do you need to play the game before winning?




Lesson 6: Independent & Dependent Events

What is an independent event?

* Independent events are events where the outcome of
one event does not affect the outcome of the other
events ' -

e Example:

« Tossing a coin and rolling a number cube are
independent events.

What is a dependent event? .
= If the outcome of _dn_e event affects the outcome of
another, then the eventsare said to be Dependent
Events. ' s - :
= Example:
= Taking out a marble from a bag containing some

marbles and not replacing it, and then taking out a
second marble are dependent events. B
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Name Date

Determining Dependent and Independent Events ~ Guided Lesson Explanation

Explanation#1
The events of rolling an even number and 5 are independent.

Find P(even). The dice has 6 sides, numbered 1, 2, 3, 4, 5, 6. The even
numbers are 2, 4, 6. There are 3 even numbers,

P(even) =

[ X7\

Find P(5).

P(5) =2

Find P{even, 5).

P(even, 5) = P(even) x P(5)

3
==X
6

ik

alw

Write your answer as a decimal. Then convert your answer to a percentage.

2 =0.083 = 8.33%

36

Explanation#2

Two events are dependent if the cutcome of the first event affects the
outcome of the second event,

These two events are dependent because buying the microwave changed her
decision on the necklace. Here the first event affects the second one.

Explanation#3

Two events are dependent if the outcome of the first event affects the
outcome of the second event.

The two events are dependent. Robin does not put the first ball back, so his
first pick affects which balls are left for his second pick.




Name Date

De?erminingbependem and Independent Events - Matching Worksheet

Match the word problems to their answers, Write the letier of the answer that maiches
the preblem.

1. Martin has 8 cards. He draws o card, puts it buck end  a. Dependent
draws another. What is the probability (as o
percentage) of gefting an even number and then « 107

2. Rusty has 6 notebooks. He picks 1 of them. Then

without putting the first notehook back, he picks the h. Independent
second hook.

Are these fwo events dependent or independent?

3. Felipe has 15 t-shirts in his wardrobe. He tukes 1 ¢-
shirt at random. Then he puts it back. He takes another ¢, 6.25

g-shirt af random.
Are these two events dependent or independent?




Name Date

Defermining Dependent and Independent Events - Independent Practice Worksheet

1. There are 10 cards. 4 of them are of green color and another 6 ure of
orange color. Steve picks a card af random. What is the

probability of green? @ W

2. Daisy has 5 red roses and 5 yellow roses. What is the prohubility
of picking a red rose randomly from the bunch?

Directien for 3-10: Complete all the problems below by determining
if the events deseribed are dependent or independent events?

3. You have u jar with 24 pieces of chocolate candy and 14
pieces of erange candy. We take one piece of candy at random
from the jar, put it back, and then tuke o second piete of candy
at random from the far.

4, Deni has a blue, red, und green fie. He also has a hlve and green
shirt. Deni cheoses « random tie and shirt for work today.

5. Amy plays card games. He picks a card af random. Then without putting the first card
back, he picks a second card af random.

6. Juan has 14 coins, He takes 3 of them at random, then he puis these buck, and then
pick 2 more coins af random.

7. Brett hus $4,700 in his bank account. He withdrows $1,200 from his hank account
fo pay for rent. Brett books a vacation 3-days later that costs $4,000. He withdraws
$3,500 from his account und goes on a payment pay for the remainder.

8. Canady has 10 handmade sheets. She tules & sheets at random. Then without putting
these sheets back, she picks 2 sheets at random.

9. Jeff has 3 children. His first 2 children are boys. His last child is a girl.

10. A tree which has 4 red flowers and 2 blue flowers. Brandy plucks 1 flower from the
tree. After some time her sister plucks o flower from the same tree.




Student Name;

Independent and Dependent

A box contains 2 red marble, 3 white marble, 4 green marbles and 1 blue marble.
Two marbles are drawn at random without replacement. Find the probability of

Problems Work Space

Selecting a green marble in a second
draw if the first marble is biue.

Answer:

Selecting a white marble in a first draw
and red marble in a second draw.

Answer:

Selecting red marbles in both draws.

Answer:

Selecting red or white in a first draw
and green or blue in second draw.

Answer:

Selecting white marble in a first draw
and white or blue in a second draw.




Student Name:

Independent and Dependent

10 cards are numbered from 1 through 10. Cards are well shuffled and the cards
are drawn at random.

Problems Work Space

Three cards are drawn without
replacement. First and the second cards
show 4 and 6 respectively. Find the
probability of selecting an even number
in a third draw.

Answer:

If the conditions are same as in guestion
1, find the probability of selecting an
odd number in a third draw.

Answer:

if two cards are drawn with
replacement, find the probability of
choosing prime number in both first and
second draw,

Answer:

If two cards are drawn without
replacement, find the probability of
drawing 4 or 5in a first draw and any
even prime in a second draw

Answer:




Georgia Department of Education

Common Core Georgia Performance Standards Framework Teacher Edition
Seventh Grade Mathematics » Unit §

SE LEARNING TASK: Number Cube Sums

Suppose that a friend, Kia, wants to play a game with you. She says, “Let’s roll two number
cubes 10 times and find the sum of each roll. Ifthesumis 1,2, 3,4, 10, 11, or 12, you win. If
the sum is 5, 6, 7, 8, or 9, I win.”

A. Would you want to play this game? Why or why not?

B. Roll the number cubes 10 times and record the sums.

C. What are the results of rolling the number cubes 10 times? Record the frequency below:

P(észﬁle Frequency Total POSSE:EIB Frequency Total
1 7
5 8
3 9
4 10
5 11
e 12

D. Based upon your results, what did you find?

E. Repeat the game 5 more times and record your resulis in a frequency table. Were the
results the same each time?

MATHEMATICS » GRADE 7 * UNIT &: Probability
Georgia Department of Education
Dr. John D, Barge, State School Superintendent
July 2013 = Page 57 of 90
Ali Rights Reserved
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Seventh Grade Mathematics = {Init 6

Possible Sums
Create a bar chart for the number of times each sum occurred. Are there any pattems?

. What do you think it would look like if you repeated the game 100 times?
. Who would win most often, you or Kia? Explain why.

Show all possible sums. How many are there?

Would you change the rules of the game in some way that makes it equally likely for
Player A or Player B to win?

MATHEMATICS » GRADE 7 « UNIT 6: Probability
Georgia Department of Education
Dr. John D. Barge, State School Superintendent
July 2013 = Page 58 of 20
Al Rights Reserved




A STORY OF RATIOS Lesson 2

Lesson Summary
An estimate for finding the probability of an event occurring is

Number of observed occurrences of the event

P(event occurring) = -
( g) Total number of observations

Problem Set

1. Play a game using the two spinners below. Spin each spinner once, and then multiply the outcomes together. If the
result is less than or equal to 8, you win the game. Play the game 15 times, and record your results in the table
below. Then, answer the questions that follow.

T (T
U ©

Turn 1% Spin Results ™ Spin Results Product

O W=

[y
(=}

ay
=

[
s8]

fury
w

=
.

iy
{921

EUREKA Lesson 2: Estimating Probabilities by Collecting Data
MATH

© 2014 Common Core, Inc. All rights reserved. commoncore.org
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A STORY OF RATIOS : Lesson 2

What is your estimate for the probability of getting a product of 8 or less?

What is your estimate for the probability of getting a product of more than 87

What is your estimate for the probability of getting a product of exactly 87

What is the most likely product for this game?

if you play this game another 15 times, will you get the exact same results? Explain.

P ap o ow

2. Aseventh-grade student surveyed students at her school. She asked them to name their favorite pet. Belowisa
bar graph showing the results of the survey.

Rrequercy
A

Dog Cat Turtie Snake Fish Gerbil
Favorke Pet

Use the results from the survey to answer the following questions.

a. How many students answered the survey guestion?
b. How many students said that a snake was their favorite pet?

Now suppose a student will be randomly selected and asked what his favorite pet is.

¢.  What is your estimate for the probability of that student saying that a dog is his favorite pet?
d.  What is your estimate for the probability of that student saying that a gerbil is his favorite pet?
e.  What is your estimate for the probability of that student saying that a frog is his favorite pet?

EUREKA | Lesson 2: Estimating Probabilities by Collecting Data 514
MATH '

@ 2014 Common Core, Inc. Al rights reserved, commontore.org



A STORY OF RATIOS Laesson 2

3. Aseventh-grade student surveyed 25 students at her school. She asked them how many hours a week they spend
playing a sport or garme outdoors. The results are listed in the table below.

Number of hours Tally Frequency
0 Ed 3
1 I1E] 4
2 -t 5
3 ] 7
4 Lt 3
5 0
6 | | 2
7 0
B | 1

a. Draw a dot plot of the results

o 1 2 3 4 5 6 7 8
Nipnher of Hours

Suppose a student wilt be randomly selected.

b. What is your estimate for the probability of that student answering 3 hours?
c.  What is your estimate for the probability of that student answering 8 hours?
d. What is your estimate for the probability of that student answering 6 or more hours?
e.  What is your estimate for the probability of that student answering 3 or fewer hours?
f

If another 25 students were surveyed do you think they would give the exact same results? Explain your
answer.

g. Ifthere are 200 students at the school, what is your estimate for the number of students who would say they
play a sport or game outdoors 3 hours per week? Explain your answer.

EUREKA t Lesson 2: Estimating Probabilities by Collecting Data 15

MATH
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A STORY OF RATIOS fesson 2

4. Astudent played a game using one of the spinners below. The table shows the resuits of 15 spins. Which spinner
did the student use? Give a reason for your answer.

Spin Results Spinner &

1

Spinner B

LT I = e B~ T 0 T (= S (N

[
o=

Y
ot

[y
%]

-
(AL}

[
L

= Wi m | W o =mfwin] =] =

Spinner C

[y
(5}

EURTEHKA l Lesson 2: gstimating Probabilities by Colleciing Data 516
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A STORY OF RATIOS fesson 3

Example 2: Equally Likely Outcomes

The sample space for the paper cup toss was on its side, right side up, and upside down. Do you think each of these
outcomes has the same chance of occurring? [If they do, then they are equally likely to occur.

The outcomes of an experiment are equally likely to occur when the probability of each outcome is equal.

Toss the paper cup 30 times and record in a table the results of each toss.

Toss Quicome
1

DD || W~

=y
=

[
=

=
[

[
W

it
S

ey
(4]

[
o

-
-1

—
=]

-
W

4
=]

a8
iy

[t
b

[u
X}

[y
L

[3n)
n

b
(=%

b3
~1

[
@

o8]
O

w
o
e
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A STORY OF RATIOS -~ Lesson 3

Exercises 7-12

7. Using the results of your experiment, what is your estimate for the probability of a paper cup landing on its side?

8. Using the results of your experiment, what is your estimate for the probability of a paper cup landing upside down?

9.  Using the results of your experiment, what is your estimate for the probability of a paper cup landing right side up?

10. Based on your results, do you think the three outcomes are equally likely to occur?

11. Using the spinner below, answer the following questions.

a.  Arethe events spinning and landing on 1 or 2 equally likely?

U

EUREKA g Lesson 3 Chance Experiments with Equally Likely Quicomes 5.20
j .
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A STORY OF RATIOS Lesson 3

b. Are the events spinning and landing on 2 or 3 equally likely?

c.  How many times do you predict the spinner will land on each section after 100 spins?

12. Draw a spinner that has 3 sections that are equally likely to occur when the spinner is spun. How many times do you
think the spinner will land on each section after 100 spins?

o

EUREKA i Lesson 3: Chance Experiments with Equally Likely Qutcomes <21
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A STORY OF RATIOS

Lesson 5: Chance Experiments with Outcomes That Are Not

Equally Likely

Classwork

In previous lessons, you learned that when the outcomes in a sample space are equally likely, the probability of an event

is the number of outcomes in the event divided by the number of outcomes in the sample space. However, when the

outcomes in the sample space are not equally likely, we need to take a different approach.

Example 1

When Jenna goes to the farmer’s market she usually buys bananas. The number of bananas she might buy and their

probabilities are shown in the table below.

Number of Bananas

0

1

2

Probability

0.1

0.1

0.1

0.2

0.2

0.3

a. Whatis the probability that Jenna buys exactly 3 bananas?

b. What is the probability that Jenna doesn’t buy any bananas?

c¢. What is the probability that Jenna buys more than 3 bananas?

d. What is the probability that Jenna buys at least 3 bananas?

e. What is the probability that Jenna doesn’t buy exactly 3 bananas?

Notice that the sum of the probabilities in the table is one whole (0.1 4+0.14+0.14+02+02+03 = 1). Thisis

always true; when we add up the probabilities of all the possible outcomes, the result is always 1. So, taking 1 and

subtracting the probability of the event gives us the probability of something NOT occurring.

EUREK_A ‘ Lesson 5:
MATH
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A STORY OF RATIOS Lesson 5

Exercises 1-2

Jenna's husband, Rick, is concerned about his diet. On any given day, he eats 0, 1, 2, 3, or 4 servings of fruit and
vegetables. The probabilities are given in the table below.

Number of Servings of Fruit and Vegetables | 0 1 2 3 4
Probability 0.08(0.13]028]0.39] 0.12

1. On agiven day, find the probability that Rick eats:

a. Two servings of fruit and vegetables.

b. More than two servings of fruit and vegetables.

c. At least two servings of fruit and vegetables.

2. Find the probability that Rick does not eat exactly two servings of fruit and vegetables,

Example 2

Luis works in an office, and the phone rings occasionally. The possible number of phone calls he receives in an afternoon
and their probabtlities are given in the table below.

NumberofPhoneCalls |0 | 12 (31 4
1
Probability 11142311
6|l6j9{3|9
a. Find the probability that Luis receives 3 or 4 phone calls.
EUREKA ‘ Lesson 5: Chance Experiments with Qutcomes That Are Not Equally Likely .34
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ASTORY OF RA'i'iOS Lesson b

b. Find the probability that Luis receives fewer than 2 phone calls.

c.  Find the probability that Luis receives 2 or fewer phone calls.

d. Find the probability that Luis does not receive 4 phone calls.

Exercises 3—7

When fenna goes to the farmer’s market, she also usually buys some broccoli. The possible number of heads of broccoli
that she buys and the probabilities are given in the table below.

Number of HeadsofBroceoli | O | 1| 2 |3 ]| 4

Probahility S

3. Find the probability that Jenna
a. Buys exactly 3 heads of broccoli.

b. Does not buy exactly 3 heads of broccoli.
¢.  Buys more than 1 head of broccoli.

d. Buys at least 3 heads of broccoli.

Ul

EU“KA i Lesson 5: Chance Experiments with Qutcomes That Are Not Equally Likely 535
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A STORY OF RATIOS Lessonb

The diagram below shows a spinner designed like the face of a clock. The sectors of the spinner are colored red (R), blue
{B), green {G), and yellow {Y).

€< ————— Pointer

/)

4. Writing your answers as fractions in lowest terms, find the probability that the pointer stops on the following colors.

a. Red:
b. Blue:
c. Green:
d. Yellow:

5. Complete the table of probabilities below.

Color Red Blue Green Yellow

Probability

0

EUREKA ’ Lesson 5: Chance Experiments with Outcomes That Are Not Equally Likely <36
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A STORY OF RATIOS

6. Find the probability that the pointer stops in either the blue region or the green region.

7. Find the probability that the pointer does not stop in the green region.

EUREKA i Lesson 5; Chance Experiments with Qutcomes That Are Not Equally Likely

MATH
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Lesson Summary

In a probability experiment where the outcomes are not known to be equally likely, the formula for the probability
of an event does not necessarily apply:

Number of outcomes in the event
Number of outcomes in the sample space’

P(event) =

For example:
= To find the probability that the score is greater than 3, add the probabilities of all the scores that are
greater than 3.
= To find the probability of not getting a score of 3, calculate 1 — (the probability of getting a 3).

Problem Set

1. The Gator Girls are a soccer team. The possible number of goals the Gator Girls will score in a game and their
probabilities are shown in the table below.

Number of Goals 0 1 2 3 4

Probability 022 | 0.31 | 0.33 | 0.11 | 0.03

Find the probability that the Gator Girls:
a. Score more than two goals.
b. Score at least two goals.

¢. Do not score exactly 3 goals.

2. The diagram below shows a spinner. The pointer is spun, and the player is awarded a prize according to the color on
which the pointer stops.

<<— Pointer

Blue

Red

Green

a. What is the probability that the pointer stops in the red region?
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b. Compiete the table below showing the probabilities of the three possible results.

Color Red Green Blue

Probability

c. Find the probability that the pointer stops on green or blue.
d. Find the probability that the pointer does not stop on green.

3. Wayne asked every student in his class how many siblings {brothers and sisters} they had. Survey resuits are shown
in the table below. (Wayne included himself in the results.}

NumberofSiblings | 0 | 1 | 2 | 3 | 4

Number of Students | 4 5114} 6 3

{Note: The table tells us that 4 students had no siblings, 5 students had one sibling, 14 students had two siblings,

and so on.)

a. How many students are there in Wayne’s class, including Wayne?

b. What is the probability that a randomly selected student does not have any siblings? Write your answeras a
fraction in lowest terms.

¢, The table below shows the possible number of siblings and the probabilities of each number. Complete the
table by writing the probabilities as fractions in lowest terms,

Number of Siblings 0 1 2 3 4

Probability

d.  Writing your answers as fractions in lowest terms, find the probability that the student
i.  Has fewer than two siblings.
il.  Has two or fewer siblings.

fii. Does not have exactly one sibling.
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Lesson 6: Using Tree Diagrams to Represent a Sample Space and

to Calculate Probabilities

Classwork

Suppose a girl attends a preschool where the students are studying primary colors. To help teach calendar skills, the
teacher has each student maintain a calendar in his or her cubby. For each of the four days that they are covering
primary colors in class, students get to place a colored dot on their calendar: blue, yellow, or red. When the four days of
the school week have passed (Monday-Thursday), what might the young girl’s calendar look like?

One outcome would be four blue dots if the student chose blue each day. But consider that the first day (Monday) could
be blue, and the next day (Tuesday) could be yellow, and Wednesday could be blue, and Thursday could be red. Or,
maybe Monday and Tuesday could be yellow, Wednesday could be blue, and Thursday could be red. Or, maybe
Monday, Tuesday, and Wednesday could be blue, and Thursday could be red, and so on and so forth.

As hard to follow as this seems now, we have only mentioned 3 of the 81 possible outcomes in terms of the four days of
colors! Listing the other 78 outcomes would take several pages! Rather than listing outcomes in the manner described
above (particularly when the situation has multiple stages, such as the multiple days in the case above), we often use a
tree diagram to display all possible outcomes visually. Additionally, when the outcomes of each stage are the result of a
chance experiment, tree diagrams are helpful for computing probabilities.

Example 1: Two Nights of Games

Imagine that a family decides to play a game each night. They all agree to use a tetrahedral die (i.e., a four-sided
pyramidal die where each of four possible outcomes is equally likely—see image on page S.44) each night to randomly
determine if they will play a board game (B) or a card game (C). The tree diagram mapping the possible overall
outcomes over two consecutive nights will be developed below.

To make a tree diagram, first present all possibilities for the first stage. (In this case, Monday.)

Monday Tuesday  Outcome

EUREKA Lesson 6: Using Tree Diagrams to Represent a Sample Space and to Calculate .40
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Then, from each branch of the first stage, attach all possibilities for the second stage {Tuesday).

Monday Tuesday  Outcome

B BB
B /
\c BC
B CB
¢ —
\ c

cC

Note: If the situation has more than two stages, this process would be repeated untH all stages have been presented.

a.  If BB represents two straight nights of board games, what does CB represent?

b.  List the outcomes where exactly one board game is played over two days. How many outcomes were there?
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Example 2: Two Nights of Games (with Probabilities)
In the example ahove, each night's outcome is the result of a chance experiment {rolling the tetrahedral die). Thus,
there is a probability associated with each night's cutcome.

By multiplying the probabilities of the outcomes from each stage, we can obtain the probability for each “branch of the
tree.” In this case, we can figure out the probability of each of our four outcomes: BB, BC, CB, and CC.

For this family, a card game will be played if the die lands showing a value of 1, and a board game will be played if the
die lands showing a value of 2, 3, or 4. This makes the probability of a board game (B) on a given night 0.75.

Monday Tuesday  OQutcome

B BB {0.75]{0.75) = 0.5625
/ 075
B
0.75 \c BC ({6.75){0.25) = 0.1875
0.25
B B
c / ors
02
[ cC
(%]

3. The probabilities for two of the four outcomes are shown. Now, compute the probabilities for the two
remaining outcomes.

b.  What is the probability that there will be exactly one night of board games over the two nights?
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Exercises: Two Children

Two friends meet at a grocery store and remark that a neighboring family just welcomed their second child. it turns out
that both children in this family are girls, and they are not twins. One of the friends is curious about what the chances
are of having 2 girls in a family's first 2 births. Suppose that for each birth the probability of 2 boy birth is 0.5 and the
prohability of a girl birth is also 0.5.

1. Draw a tree diagram demonstrating the four possible birth outcames for a family with 2 children (no twins). Use the
symbol B for the outcome of boy and G for the outcatme of girl. Consider the first birth to be the first stage. (Refer

to Example 1 i you need help getting started.)

2.  Write in the probabilities of each stage’s outcome fo the tree diagram you developed above, and determine the
probabilities for each of the 4 possible birth outcomes for a family with 2 children (no twins).

3, What is the probability of a family having 2 girls in this situation? Is that greater than or less than the probabitlity of
having exactly 1 girl in 2 births?
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