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Do Now!
(Topic #3)

You randomly choose one number below. Find the favorable outcomes of the event.

10, 11, 12, 13, 14, 15, 16, 17, 18, 19

1. Choosing a 14 2. Choosing an even number

3. Choosing an odd number less than 15 4. Choosing a number greater thanl6

5. Choosing a number divisible by 2

You randomly choose one number below. Find the probability of the event.

2, 5, 6, 9, 13, 16, 22, 25, 27, 31

6. Choosing an even number 7. Choosing an odd number

8. Choosing a prime number 9. Choosing a number greater than 30

10. Choosing a number less than 2
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How Do You Find the Theoretical Probability of an Event?
(Topic #3)

Theoretical Probability is based on mathematical reasoning — “What should happen?”

The following formula can be used to find the probability, P, that an event will occur.

Theoretical Probability

The probability of an event is a ratio that compares the number of
favorable outcomes to the number of possible outcomes.

number of favorable outcomes
number of possible outcomes

P(event) =

EXAMPLE 1: Finding the Probability of an Event

There are six equally likely outcomes if a number cube with sides labeled 1 through 6
is rolled.

a) Find P(6) or the probability of rolling a 6. Write your answer as a fraction, percent, and
decimal.

b) Find the probability of rolling a 2, 3, or 4 on the number cube. Write your answer as a
fraction, percent, and decimal.

PRACTICE: Read each question carefully. Show your work.

1. A coin is tossed. Find the probability of the coin landing on heads. Write your answer as a
fraction, percent, and decimal. '

2. A spinner has 10 equal sections labeled A-J. Find the probability of each event. Write each
answer as a fraction, percent, and decimal.

a) P(F) b) PD or G) c) P(vowel)



Complementary events are two events in which either one or the other must happen, but they
cannot happen at the same time. For example, a coin can either land on heads or notland on
heads. The sum of the probability of an event and its complement is 1 or 100%.

EXAMPLE 2: Finding the Probability of the Complement

Find the probability of not rolling a 6 in Example 1.

PRACTICE: Read each question carefully. Show your work.

3. A bag contains 5 blue, 8 red, and 7 green marbles. A marble is selected at random. Find the
probability the marble is not red.

4.  Mr. Harada surveyed his class and discovered that 30% of his students have blue eyes.
Identify the complement of this event. Then find the probability.

EXAMPLE 3: Using Theoretical Probability

The theoretical probability that you randomly choose a green marble from a bag is % .

There are 40 marbles in the bag. How many are green?

PRACTICE: Read each question carefully. Show your work.

5. The probability that you randomly draw a short straw from a group of 50 straws is % . How

many are short straws?



6. The theoretical probability that you spin an odd number on a spinner is 0.6. The spinner has
10 sections. How many sections have odd numbers?

7. The probability that you randomly select a blue crayon from a box of 40 crayons is '2'36 . How

many are blue crayons?
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Theoretical Probability

The probability of an event is a ratio that compares the number of
favorable outcomes to the number of possible outcomes.

number of favorable outcomes
P(event) =

number of possible outcomes

1. An event has a theoretical probability of 0.5. What does this mean?

2. Describe an event that has a theoretical probability of % .

Use the spinner to determine the theoretical probability of the event.

3. P(1) 4. P (odd number)
5. P (multiple of 2) 6. P (number less than 7)
7. P(7) 8. P(Rord

9. Each letter of the alphabet is printed on an index card. What is the theoretical probability of
randomly choosing any letter not Z?



10. On a game show, a contestant randomly chooses a chip from a bag that contains numbers and

strikes. The theoretical probability of choosing a strike is % . There are 30 chips in the bag.

How many are strikes? Show your work below.

The bar graph shows the birthday months of all 200 employees at a local business.

11.

12,

What is the theoretical probability
of randomly choosing a person at
the business who was born in a
month with an R in its name?

What is the theoretical probability
of randomly choosing a person at
the business who has a birthday
in the first half of the year?

Month
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1.  Choosing a 14

/4

/3, 11

10, 12, 1%, 1o, /%

3. Choosing an odd number less than 15

5. Choosing a number divisible by 2

2.

4.

You randomly choose one number below. Find the favorable outcomes of the event.

1o, 11, 12, 13, 14, 15, 16, 17, 18, 19

Choosing an even number

/0, 12, 14, /6, /&

Choosing a number greater thanl6

17, 18,119

6. Choosing an even number

Y

8.  Choosing a prime number

% 2
/0 T 5

10. Choosing a number less than 2

O

e

(0 T O

You randomly choose one number below. Find the probability of the event.

2, 5, 6, 9, 13, 16, 22, 25, 27, 31

9.

/

Choosing an odd .number

& =
o T T

Choosing a number greater than 30

/

IS

10
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How Do You Find the Theoretical Probability of an Event?
(Topic #3)

Theoretical Probability is based on mathematical reasoning — “What should happen?”

The following formula can be used to find the probability, P, that an event will occur.

Theoretical Probability

The probability of an event is a ratio that compares the number of
favorable outcomes to the number of possible outcomes.

number of favorable outcomes
number of possible outcomes

P(event) =

EXAMPLE 1: Finding the Probability of an Event

There are six equally likely outcomes if a number cube with sides labeled 1 through 6
is rolled. ‘

a) Find P(6) or the probability of rolling a 6. Write your answer as a fraction, percent, and
decimal. /

e

6 = Ol = 16,6 o

b) Find the probability of rolling a 2, 3, or 4 on the number cube. Write your answer as a-
fraction, percent, and decimal.

3 )

6" 3 = 0.5= 507

- PRACTICE: Read each question carefully. Show your work.

1. A coinis tossed. Find the probability of the coin landing on heads. Write your answer as a
fraction, percent, and decimal.

j
Plheacls) = = = 0.5 = 50%

2. A spinner has 10 equal sections labeled A-J. Find the probability of each event. Write each
answer as a fraction, percent, and decimal.

a) P{F) b) PD or G) c) P{vowel)
L L / 2.
10 —/; = ? /0
o/ 0. 2 0.3
/0°%/s

QOO/" 30010



Complementary events are two events in which either one or the other must happen, but they
cannot happen at the same time. For example, a coin can either land on heads or not land on
heads. The sum of the probability of an event and its complement is 1 or 100%.

EXAMPLE 2: Finding the Probability of the Complement

Find the probability of not rolling a 6 in Example 1.

—

.P(no!:b) = %

PRACTICE: Read each question carefully. Show your work. |

3. A bagcontains 5 blue, 8 red, and 7 green marbles. A marble is selected at random. Find the

probability the marble is notred. 707PL = &0

[k 3
Plootred) = 25 = &

4.  Mr. Harada surveyed his class and discovered that 30% of his students have blue eyes.

Identify the complement of this event. Then find the probability.

P(Aotblue) = Z0°% = ,F = =z

/0

EXAMPLE 3: Using Theoretical Probability

. The theoretical probability that you randomly choose a gre"én marble from a bag is % .

There are 40 marbles in the bag. How many are green?

(W“”) =N x gx = 3(40)
_total g = -

o Ex = /a0
8 3
X = /5

PRACTICE: Read each question carefully. Show your work.

/& are gr‘eeﬂ.

5. The probability that you randomly draw a short straw from a group of 50 straws is % . How

many are short straws?

(short ) 7 b 5% = 9(50)

25 = 9° 25 % = 450

total

/19 are short .



The theoretical probability that you spin an odd number on a spinner is 0.6. The spinner has
10 sections. How many sections have odd numbers?

0.6 = & 0bD b % /0x = & (/0)
o JOTRL /0 o Jox = Lo
e /0
X =6

L sechons houve odd #s.

many are blue crayons?

__A_/fif.-) IEN S 20% = 2(40)
“toto! a0

The probability that you randomly select a blue crayon from a box of 40 crayons is o~

. How

1

CAY

There are.
S0 %

ft

/3.0

blu€e crayons.
S0 0

X = 6
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Theoretical Probability

The probability of an event is a ratio that compares the number of
favorable outcomes to the number of possible outcomes.

number of favorable outcomes
number of possible outcomes

P(event) =

1. An event has a theoretical probability of 0.5. What does this mean?

There /s a S0'/o chance you will get a favorable

oulcome.,

2. Describe an event that has a theoretical probability of% .

I 1

Picking a | outof [/ & 3 or 4.

Use the spinner to determine the theoretical probability of the event.

3. P(1 4. P (odd number)
/
© PR
5. P (multiple of 2) 6. P (number less than 7)
Z &
6 T e =1
7. P(7) 8. P(2ord)
L -z e
6 = O 6 T R

9. Each letter of the alphabet is printed on an index card. What is the theoretical probability of
randomly choosing any letter not Z?

&6
P(not*Z) T 26



10. On a game show, a contestant randomly chooses a chip from a bag that contains numbers and

strikes. The theoretical probability of choosing a strike is 1% . There are 30 chips in the bag.
How many are strikes? Show your work below.:

Sy

[strikes } 5 X jox = 2(50) There are 9 sTrikes
total /O 30 jOX = 90 \

/O /0

X =9

The bar graph shows the birthday months of all 200 employees at a local business,

)( What is the theoretical probability
of randomly choosing a person at
the business who was born in a
month with an R in its name?

)Q "~ What is the theoretical probability

' of randomly choosing a person at
the business who has a birthday
in the first half of the year?

Percent

Month



