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Name:   Probability Models

Lesson 30

Prerequisite: Predict an Outcome

Study the example showing how to use proportions to 
make predictions. Then solve problems 1–5.

1  Describe a method that may have been used to solve the 
proportions in the table.

 

 

 

2  How can you check that your predictions are correct?

 

 

Example

A class collected data on the types of vehicles parked in 
various parking lots near their school. They collected data 
on 250 vehicles. Use this data to predict how many of each 
type of vehicle there would be if they had collected data 
on 1,000 vehicles. 

You can make a table and use proportions to predict the number 
of each type of vehicle there would be out of 1,000 vehicles.

Vehicle Type Number
Probability 

Based on Data
Proportion

Prediction for 
1,000 Vehicles

2-door cars 50   50 ··· 250    50 ··· 250   5   x ····· 1,000  200

4-door cars 60   60 ··· 250    60 ··· 250   5   x ····· 1,000  240

minivans 80   80 ··· 250    80 ··· 250   5   x ····· 1,000  320

SUVs 32   32 ··· 250    32 ··· 250   5   x ····· 1,000  128

trucks 28   28 ··· 250    28 ··· 250   5   x ····· 1,000  112

Total 250 1,000

If the students had collected data on 1,000 vehicles, there 
would be 200 2-door cars, 240 4-door cars, 320 minivans, 
128 SUVs, and 112 trucks. Vocabulary

experimental 
probability the 

probability of an 

outcome or event 

occurring based on the 

results of an experiment.

trial one of several 

identical experiments.

prediction a forecast of 

an outcome based on 

experimental results.
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Possible answer: 1,000 is 4 times the denominator, 

250, of each probability ratio. So you can multiply 

the numerator of each probability by 4.

Possible answer: Find the total to see whether the 

sum is 1,000.
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Solve.

3  A dog show has 6 small dogs, 12 medium-sized dogs, 
and 6 large dogs.

a. What is the probability that a dog chosen at random 
is a small dog? Explain your reasoning.

   

   

b. What is the probability that a dog chosen at random 
is not a large dog? Explain your reasoning.

   

   

4  Sam spins a spinner 24 times and gets the results shown 
in the table. If he were to spin the spinner 1,200 times, 
predict the number of times he would spin each color.

Show your work.

Solution:    

5  Esperanza rolls a number cube and gets a six 8 times. 
Based on this experiment, she predicts that if she rolls 
the cube 1,600 times, she would get a six 640 times. 
How many times did she roll the number cube in her 
experiment? Explain your reasoning.

Show your work.

Solution:    

Color Frequency

red 10

yellow 6

green 8
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P(small) 5   6 ·· 24  , or   1 ·· 4  ; There are 6 small dogs and 24 dogs in all.

P(not large) 5   18 ··· 24  , or   3 ·· 4  ; There are 18 dogs that are not large and 24 dogs in all.

He will spin red 500 times, yellow 300 times, and green 400 times.

Esperanza rolled the number cube 20 times in her experiment.

P(red):   10 ··· 24   5   r ····· 1,200  ;   10 3 50 ······· 24 3 50   5   500 ····· 1,200  ; r 5 500

P(yellow):   6 ··· 24   5   y ····· 1,200  ;   6 3 50 ······· 24 3 50   5   300 ····· 1,200  ; y 5 300

P(green):   8 ·· 24   5   g ····· 1,200  ;   8 3 50 ······· 24 3 50   5   400 ····· 1,200  ; g 5 400

Possible explanation: According to the prediction, P(6) 5   640 ·· 1,600  ; 

according to the experiment, P(6) 5   8 ·· x  , where x is the number of times 

Esperanza rolled the number cube. So   640 ·· 1,600   5   8 ·· x  . The numerator of the 

predicted probability is 80 times the numerator in the experimental 

probability. So 80x 5 1,600, which means x 5 20.
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Name:  
Lesson 30

Using a Probability Model

Study the example showing how a probability model can be 
used to predict an outcome. Then solve problems 1–7.

1  What is the sample space of this experiment?

   

2  In this model, why is it important that the three sections 
of the spinner be the same size?

   

   

3  What is the theoretical probability that Kira will be 
chosen? Is it equal to the experimental probability?

   

4  Will the theoretical probability always be diff erent from 
the experimental probability? Explain.

   

   

Example

Dave, Rachel, and Kira are going to be chosen at random 
in a drawing. A spinner with three equal sections, one for 
each student, is used to predict who will be chosen. The 
results of the experiment are shown in the table. Use the 
result to predict who will be chosen.

The spinner in the experiment was spun 24 times. The 
experimental probabilities for each person are:

P(Dave) 5   8 ·· 24    P(Kira) 5   9 ·· 24    P(Rachel) 5   7 ·· 24  

The individual with the greatest experimental probability 
is Kira, so you can predict that Kira will be chosen.

Outcome Frequency

Dave 8

Kira 9

Rachel 7
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{Dave, Kira, Rachel}

no; They may be the same, but experimental probability depends on the results of an 

experiment. So the probabilities are often different.

Because the outcomes of the drawing are equally likely and the probability of any 

outcome using the model must be the same as the situation it is modeling.

   1 ·· 3  ; no
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Solve.

5  A computer game has two equally likely paths that a 
player can take. Path A has a favorable result, and Path B 
has an unfavorable result. You toss a coin to model the 
possible paths a player can take. Heads represents 
Path A and tails represents Path B. The results are shown 
in the tally chart.

a. What is the experimental probability that the path 
taken is Path A?

 

b. What is the theoretical probability that the path 
taken is Path A?

 

c. Why is the experimental probability different from 
the theoretical probability?

   

   

6  Refer to problem 5. Suppose the number of coin fl ips 
were increased to 200. How would this aff ect the 
experimental probability that the path taken is Path A?

   

   

7  A survey shows that at a certain intersection 50% of the 
traffi  c goes straight, 25% turns left, and 25% turns right. 
Describe a model for fi nding the probability that a 
randomly chosen car approaching that intersection 
continues straight ahead. Explain why you think your 
model is a good predictor for the outcomes at 
the intersection.

   

   

   

   

   

Outcome Tally

Heads (Path A)

Tails (Path B)
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P(Path A) 5   14 ·· 24  , or   7 ·· 12  

P(Path A) 5   1 ·· 2  

Possible answer: The experimental probability is based on chance; the theoretical 

probability is based on logic.

Possible answer: As the number of trials increases, the experimental probability gets 

closer to the theoretical probability.

Possible answer: I could place four different-colored marbles in a bag and let two colors 

represent going straight, one color going left, and one color going right. Each trial would 

consist of drawing a marble out of the bag without looking, noting its color on a table, and 

replacing the marble. This model is a good predictor for the outcomes because there are 

4 equally likely outcomes, and 2 of them represent 50% of the outcomes.
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Solve.

3  Heidi spins the spinner shown. She records her results in 
the line plot.

1 2

5

4

3

   

X
X

X
X

X

X
X

X
X
X

X
X

X
X
X

X
X

X
X
X

1 2 3 4 5

a. What is the theoretical probability of 
each outcome?

   

b. What is the experimental probability of 
each outcome?

   

4  Heidi’s class conducts the same experiment and 
combines the results. Find the experimental probability 
based on the class results shown in the table. Record 
the probabilities in the table.

5  Compare the experimental probabilities from the class 
data to those from Heidi’s data.

 

 

 

 

6  Describe an event involving a number cube for which 
the experimental probability and the theoretical 

 probability are both equal to   1 ·· 3   .

   

   

   

Outcome Frequency
Experimental 

Probability

1 85

2 80

3 90

4 75

5 70
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P(1) 5   4 ·· 20  ; P(2) 5   6 ·· 20  ; P(3) 5   5 ·· 20  ; P(4) 5   3 ·· 20  ; P(5) 5   2 ·· 20  

The theoretical probability for each outcome is   1 ·· 5   .

Possible answer: The probabilities based on the 

class data are closer to one another and to the 

theoretical probability.

Possible answer: You roll a number cube 30 times and you roll a 5 or a 6 on 10 out of 

the 30 rolls. The experimental probability of rolling a 5 or a 6 is   10 ·· 30   , or   1 ·· 3  . 

The theoretical probability is   number of favorable outcomes   ·························   number of possible outcomes   5   2 ·· 6  , or   1 ·· 3  .

  85
 ···· 400  

  80
 ···· 400  

  90
 ···· 400  

  75
 ···· 400  

  70
 ···· 400  
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Name:  
Lesson 30

Experimental and Theoretical Probabilities

Study the example showing how to compare probabilities. 
Then solve problems 1–6.

1  The other students in Kimi’s class conduct the same 
experiment. Their results are shown in the table. Do you 
expect the experimental probability of the class results 
to be closer to the theoretical probability than Kimi’s 
results? Why?

 

 

 

2  Compare the experimental probability from the class 
results with the theoretical probability. Are the class 
results closer to the theoretical probability than Kimi’s 
results? Explain.

   

   

   

Example

Kimi places 1 red, 1 blue, 1 black, and 1 green cube in a bag. She 
draws a cube without looking, records the outcome, and puts the 
cube back in the bag. Her results are shown in the table. Find and 
compare the experimental probability and the theoretical 
probability that the next cube Kimi draws will be red.

The sample space is the same for both probabilities. The equally 
possible outcomes are red, blue, black, and green.

Theoretical probability: P(red) 5   number of favorable outcomes   ························   number of possible outcomes   5   1 ·· 4  

Experimental probability: P(red) 5   number of red cubes drawn  ·····················  total number of trials   5   8 ·· 24  

Because   1 ·· 4   5   6 ·· 24   and   6 ·· 24   ,   8 ·· 24  , the theoretical probability is less 

than the experimental probability.

Kimi’s Results
Outcome Frequency

red 8

blue 4

black 7

green 5

Class Results
Outcome Frequency

red 116

blue 121

black 124

green 119

343
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Yes, the class results should be closer to the 

theoretical probability because there are more 

trials.

The class’s experimental probability is P(red) 5   116 ··· 480  , which is less than   1 ·· 4   because   1 ·· 4   5   120 ··· 480  , 

and   116 ··· 480   ,   120 ··· 480  . The class results are closer to the theoretical probability than Kimi’s results 

because   116 ··· 480   is closer to   1 ·· 4   than   8 ·· 24  , or   160 ··· 480  .
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5  Chloe tracks the number of phone calls that she receives 
each day for one month.

a. Do the outcomes appear to be equally likely? Explain.

 

b. What is the experimental probability of each outcome?

 

 

c. Is it possible to find the theoretical probability using 
this data? Explain.

   

d. Predict the number of phone calls that Chloe might 
expect to receive on the first day of the month 
following her experiment. Explain.

   

   

6  Suppose you want to design a spinner with outcomes 
that have the same probabilities as those in problem 5. 
What should be the measure of the angle for each 
section? Recall that there are 360° around the center of 
a circle. Number the sections of the spinner 0 through 5.

Show your work.

Solution:    

   

Solve.

Outcome
(Number of Calls)

Frequency
(Number of Days)

0

1

2

3

4

5

346
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No; the frequencies vary quite a bit.

No; there is insufficient information. 

It is most likely that Chloe will receive 2 phone calls because the probability of 

receiving 2 phone calls is much greater than any other probability. 

P(0) 5   2 ·· 30   ; P(1) 5   6 ·· 30   ; P(2) 5   12 ·· 30   ; P(3) 5   5 ·· 30   ; 

P(4) 5   3 ·· 30   ; P(5) 5   2 ·· 30   

P(0):   2 ·· 30   5   x ·· 360   

x 5 24

P(1):   6 ·· 30   5   x ·· 360   

x 5 72

P(2):   12 ·· 30   5   x ·· 360   

x 5 144

P(3):   5 ·· 30   5   x ·· 360   

x 5 60

P(4):   3 ·· 30   5   x ·· 360  

x 5 36

P(5):   2 ·· 30   5   x ·· 360   

x 5 24

    Section 0: 24°; Section 1: 72°; Section 2: 144°; Section 3: 60°; Section 4: 36°; 

Section 5: 24°
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Name:  

Example

A floor is covered with black tiles and white tiles 
that alternate. Chau rolls marbles on the floor. 
Some stop on a white tile, some on a black tile, 
and some on a line between the tiles. Chau’s 
results are shown in the table. What is the 
experimental probability of each outcome?

The experimental probabilities are:

P(black) 5   30 ·· 120   P(white) 5   35 ·· 120    P(line) 5   55 ·· 120  

1  Do the outcomes appear to be equally likely? Explain.

   

   

2  What is the probability that a marble lands on a 
tile? Explain.

   

3  Another 120 marbles are rolled on the fl oor. The 
combined results are shown in the table. Find the 
experimental probability of each outcome. Predict the 
outcome if another marble is rolled on the fl oor. Explain.

 

   

   

4  Can you tell from the experiments how many tiles there 
are? Could you fi nd the theoretical probabilities of 
landing on each color for this situation? Explain.

   

   

Lesson 30

Solve Problems with Experimental Probability

Study the example showing how to find experimental 
probabilities. Then solve problems 1–6.

Outcome Frequency

black tile 30

white tile 35

line between tiles 55

Outcome Frequency

black tile 72

white tile 64

line between tiles 104

345

B

B

M

B

No, the outcomes do not appear to be equally likely because the probability of a marble 

landing on a line is much higher than landing on one particular color of tile.

The marble is most likely to stop on a line because the probability of a marble stopping on 

a line is greater than the probability that it stops on one particular color of tile.

No; no; you cannot tell how many tiles of each color there are, so you do not have enough 

information to find the theoretical probabilities.

P(black) 5   72 ·· 240  ; P(white) 5   64 ·· 240   ; P(line) 5   104 ·· 240   

P(tile) 5   65 ·· 120  , or   13 ·· 24  ; a marble lands on a tile 30 1 35 5 65 times. 
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Solve.

3  A spinner, a number cube, and a coin are used to model 
an experiment. The spinner has four equal sections, 
labeled 1, 2, 2, and 3. The faces of the number cube are 
labeled 1, 1, 2, 2, 3, 3. On the coin, heads represents an 
even number and tails an odd number.

Tell whether each statement is True or False.

a. P(even number) is the same with 
the spinner as with the cube. u True u False

b. P(even number) is the same with 
the coin as with the spinner. u True u False

c. P(odd number) is the same with 
the coin as with the spinner. u True u False

d. P(odd number) is the same with 
the coin as with the cube. u True u False

4  Josh tracked the number of text messages that 
he received in one week and the senders of those 
messages. He then did the same for one month. 
Use both sets of data to predict the number of text 
messages that Josh will receive from his family in 
1 year. Then compare the predictions. Which 
prediction do you think is more accurate? 
Explain why.

Show your work.

Solution:   

  

  

   

Remember, there 
are 52 weeks in 1 year 
and 12 months in 
1 year.

What are the  
theoretical 
probabilities of 
getting an even or 
odd number with the 
spinner, cube, and 
coin?

Source of Text 1 Week 1 Month

family 13 60

friends 20 83

other 15 49

348
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3

3

3

3

Source 1 Week 1 Month

P(family)   13 ··· 48     60 ···· 192  

messages in 1 year   13 ··· 48   5   13 3 52 ······· 48 3 52   5   676 ····· 2,496    60 ···· 192   5   60 3 12 ········ 192 3 12   5   720 ····· 2,304  

    Based on the data for a week, Josh will receive 676 messages from his 

family in a year. Based on the data for a month, he will receive 720 messages 

from them. The prediction based on 1 month of data is probably more accurate 

because it is based on a larger sample.
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Name:  

2  You spin a spinner with 4 equal sections labeled A, A, B, C. 
Which statements are true? Select all that apply.

A The theoretical probability that you land on an A is 
twice the theoretical probability that you land on C.

B The theoretical probability that you land on B is   1 ·· 4  .

C The theoretical probability that you land on A is   1 ·· 4  .

D Every time you perform an experiment in which 
you spin the spinner 20 times, you will land on C 
exactly 5 times.

1  A tollbooth collector estimates that 85% of the vehicles 
that go through her tollbooth are cars and the other 
vehicles are not cars. She uses sixty random numbers 
from 00 to 99 to simulate the next sixty cars that will 
drive through her tollbooth. 

 Which numbers could she have used to represent 
the two types of vehicles? What is the experimental 
probability that the next vehicle is not a car? Explain 
your answer.

   

   

  

  

Probability Models

Solve the problems.

What are the 
theoretical 
probabilities of 
landing on each 
letter?

There are 100 
numbers from 
00 to 99.

Lesson 30

89   03   86   75   55   41   96   97   38   33   79   91   22   20   24   39   75   08   48   29 

96   09   89   19   69   77   24   70   06   34   12   91   73   94   57   21   10   72   23   57 

97   50   04   39   49   58   12   19   02   10   76   44   51   15   98   71   03   75   26   47
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Possible answer: The numbers 00 through 84 could represent cars and 

85 through 99 could represent other vehicles. 11 out of the 60 numbers are 

between 85 and 99, so the experimental probability that the next vehicle 

is not a car is   11 ·· 60  .


