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) probability.
a chance event is a number

ents to represent probabilities.

6
ents to represent probabilities.
o CoIIect data using chance and make predictions about long-run
frequencies.
e Develop and use probability models to find theoretical probabilities
of events.
7.3 Flips, Rolls, and Fair Games 11
e Use lists, outcome grids, and tree diagrams to represent the
sample space of a probability experiment.
e Use fractions, decimals, and percents to represent probabilities.
e Record and analyze outcomes from a probability experiment.
e Use probability to determine the fairness of games.
7.4 Skill Builders, Vocabulary, and Review 20
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7.1 Introduction to Probability

INTRODUCTION TO PROBABILITY

Goals

e Understand vocabulary related to
probability.

¢ Understand that the probability of a
chance event is a number between 0
and 1.

e Use fractions, decimals, and percents to
represent probabilities.

e Perform a probability experiment.

unt buys a raffle ticket to support the band'’s
are my chances of winning the raffle?”

estion.

Use percents to describe what you think each of the following potential responses might mean.

2. “ltis certain that you will win.” 3. “ltis unlikely that you will win.”
4. “Itis impossible for you to win.” 5. “ltis probable that you will win.”
6. “Itis possible that you may win.” 7. “Itis improbable that you will win.”

8. “ltis likely that you will win.”
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7.1 Introduction to Probability

THE TOP

g two number cubes. Rrecord your data in the

8 9 10 11 12

. It took total trials (rolls) to do this.
others in the class?
others in the class?

e chart below

6 7 8 9 10 11 12

came up the
most?

6. How does the class data confirm or change your answers to questions 3 and 4 above?

Imagine you will roll the two number cubes once more.

7. ls it likely that you will get a sum less than 10?7 Explain.

8. Is it unlikely that you will get a sum greater than 10? Explain.

9. Name two sums that are impossible to get.

10. What sums are you certain to get?

MathLinks: Grade 7 (Student Packet 7) 2



7.1 Introduction to Probability

APPEN?

ribe each event.

omework tonight.

endence in your social studies class this year.

7. You will get one try at making a full-court shot on the basketball court and make it.

8. You will flip a coin 20 times and it will land on heads every time.

9. From a full shuffled deck of cards you select a jack on your first pick.

10. From a full shuffled deck of cards you will pick four cards and they will be all aces.

11. You will roll a number cube and get a number greater than 1.

12. You will roll two number cubes and get a sum less than 10.

certain probable improbable
likely unlikely possible impossible

MathLinks: Grade 7 (Student Packet 7) 3



7.1 Introduction to Probability

Y OF AN EVENT

likelihood of that event occurring. For an
ccurring is denoted P(E).

. Its chance of occurring is 100%.
chance of occurring is 0%.
,0<P(E) <1.

bability that it will land on heads is 50%.

0%, P(heads)=0.5, or P(Heads)=%.

ach student in your class are placed in a box.
out a slip of paper.

ting its placement on the line below.
belongs to a student in this class.

box.
belongs to a student wearing ice skates.

e Event D: Your name is chosen from the box.

0 1 1
0.50r 5
0% 50% 100%
Will never happen Chance of happening is the same Definitely will happen
Impossible as chance of not happening Certain

Refer to the experiment above where the teacher pulls a slip of paper from a box. For each
probability statement below, make up an event with that probability.

2. P(E)=0 3. PE)=1

4.  0<P(E)

IA
N =
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7.1 Introduction to Probability

D COINS

means for an event to be random. Write an
domness.

ng one card at random from a typical deck of
(i.e. equal to 1).

3. P(draw a queen)

5. P(draw a black card)

7. P(draw a club < 10)

9. P(draw an odd diamond < 5)

10. If you flip a coin 200 times, roughly how many times would you expect it to land on
heads?

11. Flip a coin 50 times and record the results.

a. At this rate, how many heads would you expect to get if you flipped it 200 times?

b. Is this equal to the number of times you expected to get heads?

12. If you flip a coin 500 times, do you think it is very likely that you will get exactly 250
heads? Explain.

13. Suppose you flip a coin 20 times and it comes up heads each time. What is the probability
of the 215! flip landing on heads? Explain.

MathLinks: Grade 7 (Student Packet 7) 5




7.2 Spinners

Goals

e Use fractions, decimals, and percents to
represent probabilities.

e Collect data using chance, and make
predictions about long-run frequencies.

e Develop and use probability models to
find theoretical probabilities of events.

-up

s 1-6. All problems are based on the idea that
Find the probability that the spinner will stop on

. P(pointer stops on white)

3. P(pointer stops on red)

4. P(pointer stops on green)

5. Add the probabilities in problems 1, 2, and 3.

6. What is the probability of landing on a U.S. flag color?

MathLinks: Grade 7 (Student Packet 7) 6



PERIMENT

7.2 Spinners

paper clip to collect data. Record your data in

MY DATA TEAM DATA
Total Spins = Total Spins =
Red Yellow Red Yellow
Yellow
CLASS DATA
Total Spins =
My total | My total Red Yellow
Yellow (Reds) | (Yellow)
ta and the class data below.
CLASS
YOUR DATA DATA

1. In what fraction of the spins did the paper clip land on
red?

2. What fraction of the circle is red?

3. In what fraction of the spins did it land on yellow?

4. What fraction of the circle is yellow?

5. In what fraction of the spins did it land on a primary
color?

6. In what fraction of the spins did it land on green?

Compare the fraction for problem 2 to your data and the class data from problem 1. Compare

the fraction for problem 4 to your data and the class data from problem 3.

7. How closely did your data match the actual areas?

8. How closely did the class data match?
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7.2 Spinners

UZZLE A

elow. Express each probability as a fraction,

Clue #2

The probability you will get a hamster is %.

Clue #4

It is more likely you will get a goldfish than a
turtle.

etting a hamster by spinning, and so on.

Fraction | Decimal | Percent

(hamster)

P(turtles)

P(goldfish)

TOTAL

2. What do you notice about the total in each column?

3. What is the probability of getting a dog? An animal?

4. If you spin the spinner 400 times, roughly how many hamsters will you expect to get?

5. What is the greatest value the probability of an event can have? The least?

6. Were there any clues you did not need? Explain.
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7.2 Spinners

PUZZLES

each spinner. Express each probability as a

Square Puzzle D
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7.2 Spinners

PUZZLE E

lues below?

inner puzzle work, and then draw the spinner

Clue #2

The chances of getting red are 6 out of 24.

Clue #4

P (Green) = %

MathLinks: Grade 7 (Student Packet 7)
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events.

7.3 Flips, Rolls, and Fair Games

FLIPS, ROLLS, AND FAIR GAMES

Goals

e Use lists, outcome grids, and tree
diagrams to represent the sample
space of a probability experiment.

e Use fractions, decimals, and percents
to represent probabilities.

e Record and analyze outcomes from a
probability experiment.

e Use probability to determine the
fairness of games.

-up

5 of getting each number 1-6 are equal.

pne fair number cube numbered 1-6.
50 on. Write the probability of the following

1. P(1)

2. P(6)

3. P(12)

4. P(an even number)

5. P(an odd number)

6. P(a result < 4)

7. P(a result < 4)

8. P(an even result > 2)

MathLinks: Grade 7 (Student Packet 7)
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7.3 Flips, Rolls, and Fair Games

D ROLL

| a number cube ten times. There are two ways

cube is divisible by two,

ube is divisible by three.

your experiment for ten trials.
5 6 7 8 9 10

.|ns = fraction of wins
ials
S_SGS = fraction of losses
rials
MY DATA TEAM DATA CLASS DATA
() c © = () c T = 0wl < © =
5| 2 E| g|ES S| | g |85 2| £ | g
Sol 8 3) o sl 8 3) 2 | S Q 3) o
ol © 3] [ - o © o [ ool O 3} [
(1'4 L o o (1'4 L o o | w m) o
Wins
Losses
Totals
3. Identify two events in this experiment: and

4. Which do you think is more accurate: (1) your individual estimates of the probabilities or
(2) the class estimates of the probabilities? Explain.

MathLinks: Grade 7 (Student Packet 7) 12



7.3 Flips, Rolls, and Fair Games

E DISPLAYS

ip-and-Roll experiment in an outcome grid, in a
rcle all the outcomes in the sample space that

Number Roll

3 4 5 6

3. Organized list:
outcome

A 4

\ 4

A 4

A 4

\ 4

\ 4

\ 4

A\ 4

\ 4

A\ 4

MathLinks: Grade 7 (Student Packet 7) 13




7.3 Flips, Rolls, and Fair Games

PROBABILITY

the probability P of an event E is the value
the number of possible outcomes.

utcomes in E
sible outcomes

from the Flip-and-Roll experiment using
page 12.

| Experimental
ace) (from class data)

ng compare to the estimate from the class

3. If you were to play this game 600 times, roughly how many games can you expect to win?

4. Do you think the probability of winning is the same as the probability of losing?

If you think the game is fair, explain why you think so. If you do not think the game is fair,
explain how you would change the rules to make it fair.

MathLinks: Grade 7 (Student Packet 7) 14



7.3 Flips, Rolls, and Fair Games
MARBLES

Second Bag

hat might happen if you pick one marble at
ple at random from the second bag. For this
ish the marbles of each color in each bag from

ond Bag

First Ba

2. How many equally likely outcomes are in the outcome grid? Circle the outcomes in
the sample space where two blue marbles are chosen.

You pick one marble from the first bag and one marble from the second bag.

3. What is the probability of the event of choosing two blue marbles, which we can write as
P(2 blue)?

4. ldentify and calculate theoretical probabilities for two other events of your choice.

MathLinks: Grade 7 (Student Packet 7)
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7.3 Flips, Rolls, and Fair Games

OP REVISITED

, you rolled two number cubes and recorded
two number cubes.

rolling two number cubes as fractions and as
m of 1, and so on.

= 4.  P@3)= =
= 7. P@®)= =
8. P(7)= = 9. P@®)= = 10.  P(9)= =
1. P(10)= = 12.  P(11)= = 13.  P(12)= =

2. Use your data from problem 1 in the Race to the Top experiment on page 2 to complete
this table.

Total

2 3 4 5 6 7 8 9 10 11 12 .
Trials

Your results

Fraction

Percent

MathLinks: Grade 7 (Student Packet 7) 16



7.3 Flips, Rolls, and Fair Games

ETO THE TOP

xperimental data you collected in the Race to
ree? Explain.

? Explain.

wo number cubes.

4-4 45 4-6
55 56
6-6

Then she used the sample space to claim that P(sum =7) = 3 - ;

21
4. What is wrong with Angela’s work?

Find the probabilities.

5.  P(sum = prime number) | 6. P(sum < 12) 7. P(sum = 14)

MathLinks: Grade 7 (Student Packet 7) 17



7.3 Flips, Rolls, and Fair Games

O NUMBER CUBES

es and finding the product of the digits. What is

for this situation.

4. P(product = even number)

5. P(product = odd number) 6. P(product = 1)

7. P(product = multiple of 4) 8. P(product = prime number)

9. Which product has the greatest probability? Justify your answer.

10. Which is greater, P(product > 12) or P(product < 12)? Justify your answer.

MathLinks: Grade 7 (Student Packet 7) 18



7.3 Flips, Rolls, and Fair Games

UNFAIR?

f unfair, explain what can be done to make the

and the product is calculated. If the product is
n, Dylan gets a point.

2. Two number cubes labeled 1 to 6 are rolled and the difference is calculated. If the
difference is odd, Ryann gets a point. If the difference is even, Dylan gets a point.

MathLinks: Grade 7 (Student Packet 7)
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7.4 SKkill Builders, Vocabulary, and Review

SKILL BUILDERS, VOCABULARY, AND REVIEW

ILDER 1

2. 3(2) -3(2)

4. 20+ (9) 7—(-2)
6. 29-(-13) -5(-8)

Simplify this complex fraction using two different strategies.

7.

-Mw‘oo\cn

8.

-Mw‘oo\cn

3

9. Emily sold 15 magazines in hour.

What is her rate in magazines per hour?

10. Joaquin drove 102 miles in 1% hours.

What is his rate in miles per hour?

MathLinks: Grade 7 (Student Packet 7)
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7.4 SKkill Builders, Vocabulary, and Review

ILDER 2

is gas tank. He puts 12 gallons in his car and
low to represent this information.

8.40

v

v

e above.

3. How much gas can Ted buy for $57.607?

5. How much gas can Ted buy for $0.80?

On the way home Ted fills up his gas tank again. This time he puts 9 gallons in his car and

pays $25.20.

6. Complete the double number line diagram below to represent this information.

0 25.20
$ <

gal ¢

v

\ 4

Find each cost or amount of gas at the given rate above.

7. What is the cost for 21 gallons?

8. What is the cost for 19.5 gallons?

9. How much gas can Ted buy for $16.807?

10. How much gas can Ted buy for $2.807?

MathLinks: Grade 7 (Student Packet 7)

21




7.4 SKkill Builders, Vocabulary, and Review

ILDER 3

v [43)- [w)

ith $24, and when he left he had $8.
ix spent (x) at the grocery store.

b. Solve the equation mentally. How much did Felix spend at the store?

Solve using any method.

6. 8+x =15 7. 24 = 0.3x g X -1
4 2
9. Circle all of the expressions that are equivalent to 4y + 6.
2(2y +3) Sy—-y+6 2(2y +6) -3(-2) + 2(2y)

MathLinks: Grade 7 (Student Packet 7) 22



context of the garbage?

5. The graph includes the coordinates

(1, ). What does this point
represent in the context of the
garbage?

MathLinks: Grade 7 (Student Packet 7)

7.4 SKkill Builders, Vocabulary, and Review

ILDER 4

rbage every 1 % hours. Fill in the table below

Number of hours

C D E F
1
1 2 2—
2
1
2
Garbage Graph

v

tons of garbage

23



7.4 SKkill Builders, Vocabulary, and Review

ILDER 5

ribe each event.

2. From a full shuffled deck of cards you
pick one card and geta 2 or a 3.

4. From a full shuffled deck of cards you
pick one card and geta 2 and a 3.

6. You roll a number cube and get a number
greater than 2.

List

able improbable
possible impossible

ng one card at random from a standard deck of
) refer to the probability of drawing that card,

7. P(the ace of diamonds) 8. P(aten)

9. P(ared queen) 10. P(a jack or queen)

11. P(a heart with a value less than 5) 12. P(a spade with a value less than
or equal to 9)

13. A glass jar contains 6 red, 5 green, 8 blue and 3 yellow marbles. A single marble is chosen
at random from the jar.
a. What is the probability of choosing a red marble?
b. What is the probability of choosing a green marble?

c. What is the probability of choosing a blue marble?

d. What is the probability of choosing a yellow marble?

MathLinks: Grade 7 (Student Packet 7) 24




7.4 SKkill Builders, Vocabulary, and Review
ILDER 6

elow. Express each probability as a fraction,

Clue #2

probability.

Each of the three colors has positive

Clue #4

It is more likely that the spinner will land in
the yellow area than in the area with red and
blue sections combined.

As a
Fraction

As a
Decimal

As a
Percent

(red)

P(blue)

P(yellow)

TOTAL

2. What do you notice about the total in each column?

3. What is the probability of getting green?

4. If you spin 800 times, roughly how times would you expect to get yellow?

5. What is the probability of getting red, yellow, or blue on a spin?

MathLinks: Grade 7 (Student Packet 7)
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7.4 SKkill Builders, Vocabulary, and Review

ILDER 7

letters that form a word or phrase.
ppear than others?
entence above?

in the first sentence above. Find the

Letter Tally Total | Percent
N
(o)
P
Q
R
S
T
U
| \"
J W
K X
L Y
M z

Pretend you wrote each letter in the first sentence on the page on a slip of paper and chose a
letter at random. Find the following probabilities.

4. P(anS) 5. P(avowel) 6. P(anEorl)

7. If you were to use a longer sentence, say two or three times longer, do you think your
probability results would be the same? Explain.

8. Based on this experiment, which five letters seem to be most common in words?
(Curious? Research frequency of letters in English on the internet. Does data from this experiment agree
with your findings?)
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7.4 SKkill Builders, Vocabulary, and Review

ILDER 8

number less than 5 when you roll one

roughly how many times would you expect to

number less than 5 a total of 207 times. Is

pictured to the right.
or this situation.

blue red

white blue

Use the sample space above to find the probabilities of the following combinations of spins and
rolls.

5. P(red and a 6) 6. P(white and an odd) 7. P(blue and less than 5)

8. Yasiel is a very good baseball player. Last year he got a hit about one-third of the times he
came to bat. He played 150 games and got up to bat about 3.7 times per game. Roughly
how many hits would you expect he got in all?

9. In his first two games this year, Yasiel got 6 hits in 9 times at bats. Gabriel concluded,
“Since Yasiel has gotten a hit two-thirds of the time so far this year, he will get twice as
many hits this year as last year.” Critique Gabriel’s reasoning.
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7.4 SKkill Builders, Vocabulary, and Review

Across

1

3

0% probability

All the possible outcomes of an
experiment: sample

A probability based on a random
sample

100% probability

A two-person game where your
chance of winning is equal to your
chance of losing

A probability based on a sample
space

MathLinks: Grade 7 (Student Packet 7)

CABULARY
Down
2  Result of a probability experiment
3  The number of trials in an
experiment: sample
4  All or part of the sample space
5  Measure of the likelihood of an event
7  Each performance of a probability

experiment
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7.4 SKkill Builders, Vocabulary, and Review

RESPONSE

nd choose the best answer(s).

Purple

1 1
cC. - D. —
3 4

at is the probability you will get an even

3 1
cC. — D. —
4 2
g to probable.
A. certain B. impossible C. likely D. unlikely

. You pull one card at random from a deck of 52 cards. Choose ALL of the numbers that
represent the probability of getting a jack.

1 2 4 1
- B. C. — D. —
52

A 52 52 13

. You roll a number cube 400 times. Choose ALL reasonable estimates for the number of
times you might expect a 6 to come up.

A. 200 B. 70 C. 65 D. 20

. You roll two number cubes and calculate the sum. Choose ALL true statements. Let
P(sum = 3) refer to the probability that the sum is 3, and so on.

A. P(sum=7)>P(sum = 3 or 4) B. P(sum=7)>P(sum #7)

C. P(sum=1)=P(sum=12) D. P(sum =6)=P(sum = 8)
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7.4 SKkill Builders, Vocabulary, and Review

E CHECK

nd write your answers on this page.

apply to each situation.

able improbable
possible impossible

ning or drizzling outside.

see is a commercial.

lity expressed as a fraction, a decimal, and a

3. What is the probability of landing on orange? Green

Orange

4. What is the probability of landing on purple or green? Purple

7.3 Flip, Rolls, and Fair Games

There is a bag of marbles with 1 blue, 1 red, and 3 green marbles; and a spinner labeled with
the letters A-F to the right. You pick one marble at random from the bag, and spin one time.

5. Make a grid to show all the possible outcomes.

6. What is P(green and vowel)?
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7.4 SKkill Builders, Vocabulary, and Review

CONNECTION

ng mathematician.

standard deck of 52 cards (no jokers). What is
T a face card?

Green

Orange

Purple

first bag contains 1 red and 2 orange marbles.
The second bag contains 1 green and 2 red marbles. If you take out one marble at random
from the first bag and one marble at random from the second bag, what is the theoretical
probability of drawing two red marbles?

Parent (or Guardian) Signature
MathLinks: Grade 7 (Student Packet 7) 31
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tionally left blank.
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COMMON CORE STATE STANDARDS - MATHEMATICS

STANDARDS FOR MATHEMATICAL CONTENT

ent is a number between 0 and 1 that expresses the
pers indicate greater likelihood. A probability near 0

d 1/2 indicates an event that is neither unlikely nor
ly event.

by collecting data on the chance process that
frequency, and predict the approximate relative

when rolling a number cube 600 times, predict that a 3
obably not exactly 200 times.

probabilities of events. Compare probabilities from a
ent is not good, explain possible sources of the

odel by assigning equal probability to all outcomes,
of events. For example, if a student is selected at
ane will be selected and the probability that a girl will

probabilities of events. Compare probabilities from a
ent is not good, explain possible sources of the

ich may not be uniform) by observing frequencies in
xample, find the approximate probability that a spinning
er cup will land open-end down. Do the outcomes for
based on the observed frequencies?

brganized lists, tables, tree diagrams, and simulation:
e probability of a compound event is the fraction of
outcomes in the sample space for which the compound event occurs.

7.SP.8b Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation:
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.

7.SP.8c Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation:
Design and use a simulation to generate frequencies for compound events. For example, use
random digits as a simulation tool to approximate the answer to the question: If 40% of donors have
type A blood, what is the probability that it will take at least 4 donors to find one with type A blood.

STANDARDS FOR MATHEMATICAL PRACTICE

MP2  Reason abstractly and quantitatively.

MP3  Construct viable arguments and critique the reasoning of others.
MP4  Model with mathematics.
MP6  Attend to precision.
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