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A 

Lesson 1: Probability Vocabulary 
 

Probability The chance that some event will happen 

Outcome One possible result of a probability event 

For example, 4 is an outcome when a die is rolled. 

Event A specific outcome or type of outcome 

Sample Space The set of all possible outcomes 

For example, rolling a die the sample space is {1,2,3,4,5,6} 

Theoretical Probability The ratio of the number of ways an event can occur to the number of possible 

outcomes 

Experimental Probability An estimated probability based on the relative frequency of outcomes occurring 

during an experiment.   

Fundamental Counting 

Principle 

States that you can find the total number of ways that two or more separate tasks 

can happen by multiplying the number of ways each task can happen separately 

Independent Event If the outcome of one event does not affect the outcome of a second event, the 

two events are independent 

Dependent Event If the outcome of one event affects the outcome of a second event, the events are 

dependent. 

 

Probability is the measure of how likely an event is to happen.  It is possible to have a 100% probability of 

the event which makes it “certain” to happen.   It is also possible to have a zero percent chance which would 

make the event “impossible”.  You are going to look at some situations and determine how likely it is that 

they would happen.   

 

For the following number line, fill in each blank. 
 

 

 

 
 

Probability can be written as a ___________________, ________________________,  or _____________ 

and can only range from ___________________ to ________________. 
 

We can describe these probabilities using the categories shown below depending on where they would fall 

on a number line.   NOTE: EVERYTHING between equally likely and certain is determined “likely” and 

EVERYTHING between equally likely and impossible is determined “unlikely”. Sometimes “likely” is called 

“as likely as not” and “unlikely” is called “as unlikely as not”. 

 

 

 

 

_____% _____% _____% _____% _____%  

     0      _____       ½      _____       1 
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If possible, write a ratio to represent each probability below and then list the given letter above the number 

line.  Problem A is done for you to use as an example.  Next, determine if each event is impossible, unlikely, 

equally likely, likely, or certain.  It will not be able to have a ratio represent each scenario but you CAN 

determine the likelihood of the event using the categories shown on the number line. 

A.  If you roll a die you will get a number less than 7.       B.  If you roll a die you will get an odd number. 

   

 

100
6

6
 %_     :  ______certain_________    _____________  :  _______________________ 

 

C.  Jodi has dance rehearsals on Tuesday afternoons.   D.  A bag contains 12 pennies and 12 dimes.  How likely is it 

How likely is it that Jodi is at the mall on a Tuesday afternoon?  that you will draw a dime from the bag?   

 

 

_____________  :  _______________________    _____________  :  _______________________   

 

E.  You must be 15 years old to obtain a learner’s permit to   F.   The club volleyball team is made up of 7 boys and 4 girls.   

drive.  Emily is 13 years old.  How likely is it that Emily has her  How likely is it that the first player chosen at random will be 

a  

learner’s permit?        girl? 

 

 

_____________  :  _______________________    _____________  :  _______________________ 

 

G.  Card numbered 1-8 are in a box.  How likely is it that you   H.    How likely is it that the card you will pull out in problem 

G  

will  pull out a number greater than 2?    will be a number less than 4? 

 

 

_____________  :  _______________________    _____________  :  _______________________  

  

 

The probability of an event is the ratio of the number of ways the event can occur to the number of 

possible outcomes. 

 

𝑃(𝑒𝑣𝑒𝑛𝑡) =  
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑎𝑦𝑠 𝑎𝑛 𝑒𝑣𝑒𝑛𝑡 𝑐𝑎𝑛 𝑜𝑐𝑐𝑢𝑟

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠
 

 

 

Examples:  On the spinner there are eight equally likely outcomes.  Find the probability. 

 

P(less than 3)  

P(greater than 10)  

P(less than 9)  
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Lesson 2:  Simple Events – An event that consists of exactly one outcome or we can say 
that, a simple event is the event of a single outcome. 
 
HEADLINES-“DISTRICT 12 REAPGIN BEING HELD TODAY” 
 

May the odds be ever in your favor…will they be today??? 
 
In the book The Hunger Games, 24 contestants fight until only 1 is left standing.  The contestants range from age 12 
to age 18.  In their country of Panem there are 12 districts.  One boy and one girl from each district are chosen to 
attend the Hunger Games.  They are called tributes.   
 
Below is a summary of the tributes 

District 

1 2 3 4 5 6 7 8 9 10 11 12 

BOY BOY BOY BOY BOY BOY BOY BOY BOY BOY BOY BOY 

GIRL GIRL GIRL GIRL GIRL GIRL GIRL GIRL GIRL GIRL GIRL GIRL 
 

Use the table above to answer the following questions.  Write the probabilities as 
simplified fractions.  For #1-10, you choose one of the 24 contestants at random. 

1 P(boy) [What is the probability you will choose a boy?]  

2 P(a person from district 12)  

3 P(a girl from district 11)  

4 P(a person not from district 2)  

5 P(either a boy or girl)  

6 P(a person from district 13)  

7 P(a girl from district 4, 5, or 6)  

8 P(a person from a district that is a multiple of 3)  

9 P(a person from an even numbered district)  

10 P(a boy from an even numbered district)  
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Hunger Games Competition 
 
The chart below shows how many tributes were left at the end of each day of the 74th Annual Hunger Games 

 
 

Assume that all of the contestants have equal abilities to win the Hunger Games.  Use the 
table above to answer the following questions. 
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Lesson 3:  Expected Outcomes 
 

If the Hunger Games were played 84 times, about how many times would you expect a tribute from District 11 would 
win?  [Assume equal chances for all districts.] 
 

What is the probability that a tribute from District 11 would win? 
 

Decimal Fraction Percent 

   

Multiply the probability times the number of events.   ________  ∙  84 =  

 OR 

 Set up a proportion      
1

12
=

𝑥

84
 

 

Suppose 24 tributes compete in a Hunger Games simulation. 
1
. 

If there is one simulation, what is the probability of a tribute 
from District 12 winning? 

 

2
. 

If you run the simulation 96 times, about how many times 
would you expect the boy from District 1 to win? 

 

3
. 

If you run the simulation 120 times, about how many times 
would you expect a tribute from a prime district to win? 

 

4
. 

If you run the simulation 80 times, about how many times 
would you expect a girl tribute from district 4, 5, or 6 to win? 

 

In the Hunger Games simulation the final for tributes consist of two from District 12, one 
from District 2, and one from District 5.     
5
.   

If there is one simulation, what is the probability that district 
12 will win? 

 

6
.   

If you run the simulation 9 2times, about how many times 
will district 2 win? 

 

7
.   

If you run the simulation 144 times, about how many times 
will district 5 not win? 

 

Cinna puts the following color cards in a bag for Katniss to choose one for her next dress: 
green, yellow, orange, red, purple 
8
.   

If Katniss draws 65 times, about how many draws would be 
green? 

 

9
.   

If Katniss draws 180 times, about how many draws would 
not be red? 

 

1
0
. 

If Katniss draws 640 times, about how many draws would be 
green, red, or purple? 
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Lesson 4: Experimental & Theoretical Probability
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Lesson 5: Tree Diagrams, Lists, and Tables 

 

There are several ways you can find probabilities of compound events using organized lists, tables, 

tree diagrams and simulation. 

For example:  What is the probability of flipping a coin and it landing on heads both times. 

 

Table: 

 H T 

H HH HT 

T TH TT 

 

HH = 
1

4
 

Tree Diagram: 

  H 

H   

  T 

 

  H 

T 

  T 

HH = 
1

4
 

 

 

 

 

 

 

Organized List: 

(H, T) 

(H, H) 

(T, H) 

(T, H) 

HH = 
1

4
 

 

 

 

After you use the diagrams you might notice a 

pattern to where you can multiply the 

probabilities together 

1

2
∙

1

2
=

1

4
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Create a tree diagram and give the total number of outcomes. 

1.      Flipping three coins 2.    Flipping a Coin and 
Rolling a Number Cube 

3.      The product of rolling two dice 

   

3.  Katniss bought 3 pins: One 
with a star, a butterfly, and a 
mockingjay.  She has a blue 
dress and a green dress.  How 
many dress/pins 
combinations are possible? 

4.     Peeta has three 
different types of icing that 
are chocolate, cream 
cheese, and butter crème.  
His cake flavors are red 
velvet, birthday cake, and 
strawberry.  How many 
possible cake-icing outcomes 
are there? 

6.      Katniss is choosing her last meal before 
the Hunger Games.  She has 3 choices for 
entrée: soup, chicken, or beef.  She can 
choose from 2 desserts and can drink water, 
tea, or milk.  What are all the combinations 
she can make? 
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Lesson 6: Area Models 
 

In the Red and Blue game, the goal is to choose a red and a blue marble in any order.  You 

choose one marble from the first bucket, and then choose one marble from the second bucket.  

In bucket 1, you have one red and two green marbles.  In bucket 2, you have one marble of each 

color: red, blue, yellow, and green.  Let’s use an area model to determine our theoretical 

probability of “winning” the Red and Blue game. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Now let’s use an area model to analyze another game.  Players spin each of the following 

spinners once.  If the combination of the outcomes makes purple they win.  Be sure to find the 

theoretical probability of a player making purple. 

 
 

 

P(purple) 

 

 

P(not purple) 

 

B
u

ck
et

 2
 

Bucket 1 

S
p

in
n

er
 B

 

Spinner A 
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Now, let’s practice using an area model to check the accuracy of the local weather man.  If he 

predicts 50% chance of showers today and 30% chance of showers tomorrow, what is the 

probability that it will rain on both days? 

 

 

 

          

          

          

          

          

          

          

          

          

          

 

If it rains both days, do you think the weather man is dependable?    

D
a

y
 2

 

Day 1 
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Lesson 7: Geometric Probability 
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Your friend has an interesting collection of dartboards.  If you throw a dart at 

random and it is guaranteed to hit the dartboard but you only get a point if it hits 

the shaded region, what is the probability that you will get a point on the 

dartboard below? 

 

Determine the area of the entire dartboard. 

 

 

 

 

Determine the area of the shaded region. 

 

 

 

 

Determine the probability by comparing the area of the shaded region to the area 

of the entire dartboard.  Be sure to convert your probability to a percent. 
  

 
𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑠ℎ𝑎𝑑𝑒𝑑 𝑟𝑒𝑔𝑖𝑜𝑛

𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑛𝑡𝑖𝑟𝑒 𝑑𝑎𝑟𝑡𝑏𝑜𝑎𝑟𝑑
 

 

 

 

Does your answer seem reasonable? 

 

 
 

 

 

 

 

 

 

 

 

  

18 in. 

18 in. 
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18 in. 

32 in. 

17 in. 

10 in. 

 

Area of the rectangle: _______________ 

 

Area of one circle: ________________ 

 

Area of three circles: ________________ 

 

Area of shaded region: _______________ 

 
𝑠ℎ𝑎𝑑𝑒𝑑 𝑎𝑟𝑒𝑎

𝑡𝑜𝑡𝑎𝑙 𝑎𝑟𝑒𝑎
 : ________________ 

 

Probability: _______________ 

 

Area of the parallelogram: ____________ 

 

Area of triangle: ________________ 

 

Area of total figure: ________________ 

 

Area of shaded region: _______________ 

 
𝑠ℎ𝑎𝑑𝑒𝑑 𝑎𝑟𝑒𝑎

𝑡𝑜𝑡𝑎𝑙 𝑎𝑟𝑒𝑎
 : ________________ 

 

Probability: _______________ 

10 

in. 

6 in. 18 in. 

 

Area of total figure: _______________ 

 

Area of circle: ________________ 

 

Area of shaded region: _______________ 

 
𝑠ℎ𝑎𝑑𝑒𝑑 𝑎𝑟𝑒𝑎

𝑡𝑜𝑡𝑎𝑙 𝑎𝑟𝑒𝑎
 : ________________ 

 

Probability: _______________ 

 

Area of total figure: _______________ 

 

Area of parallelogram: _______________ 

 

Area of shaded region: _______________ 

 
𝑠ℎ𝑎𝑑𝑒𝑑 𝑎𝑟𝑒𝑎

𝑡𝑜𝑡𝑎𝑙 𝑎𝑟𝑒𝑎
 : ________________ 

 

Probability: _______________ 

16 cm. 16 cm. 

4 cm. 

2 cm. 

6 cm. 

8 cm. 
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1.   Find the probability that a golf ball will not land in the water shaded in the region 

below. 

  

  

 

  
  

A. 
 

B. 
 

  
  

C. 
 

D. 
 

2.   If someone throws a hopscotch stone onto a random square, what is the probability that 

it will land in the shaded region? 

  
  

 

  
  

A. 
 

B. 
 

  

  
C. 

 

D.  
 

 

3.   While you were riding in a hot-air balloon over a park, a sandbag fell off of the basket, 

but you don't know where in the park it fell. The entire park is 60,000 square feet. The 

playground in the park is 12,000 square feet. What is the probability that the sandbag is 

in the playground? 

  
  

A. 
 

B. 
 

  

  
C. 

 

D.  
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Lesson 8: The Counting Principle 
The Counting Principle uses multiplication to find the number of possible outcomes.   
 

Example:  The Capitol’s Best Pizza serves 11 different kinds of pizza with 3 choices of crust and in 4 different 
sizes.  How many different selections are possible?   
 
Apply the Counting Principle:  11 ∙ 3 ∙ 4 = 132        132 pizza selections 
 

Use the Counting Principle to find the total number of outcomes in each situation. 
1. The Hob nursery has 14 different colored tulip 

bulbs.  Each color comes in dwarf, average, or 
giant size.  How many different kinds of bulbs 
are there? 

 

2. The type of bicycle Prim wants comes in 12 
different colors of trim.  There is also a choice 
of curved or straight handlebars.  How many 
possible selections are there? 

 

3.   At a tribute banquet, guests were given a 
choice of 4 entrees, 3 vegetables, soup or 
salad, 4 beverages, and 4 deserts.  How many 
different selections were possible? 

 

4. Gale is setting the combination lock on his 
briefcase.  If he can choose any digit 0-9 for 
each of the 6 digits in the combination, how 
many possible combinations are there? 

 

5.   Clove is flipping a penny, a nickel and a dime.    

6.  Rue choosing one of three appetizers, one of 
four main dishes, one of six desserts, and one 
of four soft drinks. 

 

7. In how many different ways can Rue, Foxface, 
Clove, and Katniss place 1st, 2nd, and 3rd for a 
costume contest? 

 

8.   How many codes can Katniss make using 2 
letters followed by a 1 digit number? 
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Lesson 9:  Independent Events 
To find the probability of two or more independent events, multiply the probability of the first event times the 
probability of the second event. 
 
 
 
 
 
 
 
 
 
 
 

For #1-6, the first two spinners above are spun.  Find the probability of each event. 
1. P(Peeta, Katniss)  2. P(Cato, Clove)  

3.  P(boy, girl)  4. P(Contains an E, starts with R)  

5. P(ends with H, has 2 vowels)  6. P(double letters, double letters)  

A third spinner is now added.  Write the expression and find the probability of each event. 
7. P(Peeta, Katniss, Mockingjay)  8. P(marvel, Glimmer, ends with 

“jay”) 
 

9. P(not Thresh, not Rue, not tracker jackers)  10. P(boy, girl, animal)  

 

A quarter and a dime are tossed.  Find the probability of each event. 
1. P(H, T)  2. P(both the same)  

3. P(T,T)  4. P(at least one 
head) 

 

 

A bag contains 6 marbles:  1 back, 2 white, and 3 striped.  Prim picks one marble, replaces 
it, and then picks a second marble.  Find the probability of the following. 
1. P(black, white)  2. P(black, striped)  

3. P(white,striped)  4. P(not white, striped)  

5. P(black, black)  6. P(striped, striped)  

7. P(white, not white)  8. P(not white, not white)  
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Lesson 10: Dependent Events 
 

To find the probability of two or more independent events, multiply the probability of the first event times the 
probability of the second event.  To find the probability of the second event, you must assume the first event 
occurred. 

Tell whether each event is independent or dependent. 
1. Haymitch (not good at fashion) selecting a sweater, selecting a 

shirt 
 

2. Katniss choosing one card from a deck then choosing a second 
card without replacing the first. 

 

3. Alma rolls two dice.  

4. Katniss spins a spinner and rolls a number cube.  

5. Gale’s wallet contains two $5 bills, two $10 bills, and three $20 
bills.  Two bills are selected without the first being replaced. 

 

 
Mags places the seven cards above into a box.  She draws one card, does not replace it, and 
then draws another card.  Find the probability of each event. 

1. P(N, N) 
 

 

2. P(C, F) 
 

 

3. P(I, K) 
 

 

4. P(N, I) 
 

 

5. P(C, D) 
 

 

6. P(N, not K) 
 

 

Annie draws three cards and does not replace them.  Find the probability of each event. 
7. P(F, I, N) 

 
 

8. P(N, I, not F) 
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The Hunger Games Simulation 
You received a piece of paper when you walked into class today.   
 
 
 
 
 
 
 
The first number (+1 to +6) represents how many years you are going to add to your current age for today’s 
lesson.   
 
 
My current age: ______________  + my first number  _________  = my age for this project _____________ 
 
Members of my family : __________________  (current members living you in your house including yourself) 
 
The second number represents whether you received tesserae or note.  In the Hunger games, tesserae 
represents additional food resources for families in need. 
 
0 =  you are not starving and you did not receive tesserae 
1 =  you are starving and your family has received tesserae each year since you were 12 
 
 
Direction for determining your entries into the reaping  
 
Part 1: AGE  
 

Age 12 13 14 15 16 17 18 

# of entries 1 2 3 4 5 6 7 

 
Part 2:  TESSERAE 
  
You must add 1 extra entry for every family member (including yourself) that received tesserae.  These extra 
entries are cumulative. 
 
# of entries ________  X # of family members = ___________ entries for tesserae 
 
Part 3: TOTAL 
 
# of entries for Age ___________   +  # of entries for Tesserae __________  = ______________ total # of 
entries  
 
Given the total number  of entries in our district (class) for your gender, what is the probability your name 
will be selected?  Express your answer as both a fraction and a percent. 

+3    1 
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UNIT 7 STUDY GUIDE 
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Example 1: 

There are three choices of jellybeans – grape, cherry and orange.  If the probability of getting a grape is 



3

10
 and the 

probability of getting cherry is 



1

5
, what is the probability of getting orange?   

 

Example 2: 

The container below contains 2 gray, 1 white, and 4 black marbles. Without looking, if Eric chooses a marble from the 

container, will the probability be closer to 0 or to 1 that Eric will select a white marble? A gray marble? A black marble? 

Justify each of your predictions. 
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Example 3: 

Suppose we toss a coin 50 times and have 27 heads and 23 tails. We define a head as a success.  

RELATIVE FREQUENCY – How often something happens divided by all outcomes. 

Example: if your team has won 9 games from a total of 12 games played: 

* the Frequency of winning is 9 

* the Relative Frequency of winning is 9/12 = 75% 

 

The relative frequency of heads is: 

The theoretical frequency of heads is:  

 

 

Example 4: 

A bag contains 100 marbles, some red and some purple.  Suppose a student, without looking, chooses a marble out of 

the bag, records the color, and then places that marble back in the bag.  The student has recorded 9 red marbles and 11 

purple marbles.  Using these results, predict the number of red marbles in the bag. 

 

 

 

Example 5:  

If Mary chooses a point in the square, what is the probability that it is not in the circle?  

 

 

 

 

 

Example 6: 

Jason is tossing a fair coin.  He tosses the coin ten times and it lands on heads eight times.  If Jason tosses the coin an 

eleventh time, what is the probability that it will land on heads? 

 



CCM6+7+ Unit 11  ~  Page 34 

 

 

 
Page 34 

 
  

 

 

Example 7:   

How many ways could the 3 students, Amy, Brenda, and Carla, come in 1st, 2nd and 3rd place?   

 

 

Example 8: 

A fair coin will be tossed three times.  What is the probability that two heads and one tail in any order will results? 

 

 

 

 

Example 13: 

Show all possible arrangements of the letters in the word FRED using a tree diagram. If each of the letters is on a tile and 

drawn at random, what is the probability of drawing the letters F-R-E-D in that order?  

 

What is the probability that a “word” will have an F as the first letter? 

 

 

 

 

 

 

 

 

 



CCM6+7+ Unit 11  ~  Page 35 

 

 

 
Page 35 

 
  

 



CCM6+7+ Unit 11  ~  Page 36 

 

 

 
Page 36 

 
  

 


