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 7 Introduction to Probability

Key Concept
Probability is a measure of how likely an event is to 
occur. In this lesson, students learn how to determine 
the theoretical and experimental probability of an 
event. They also use a simulation to model a probability 
experiment and find the odds in favor of and against 
an event.

Key Question: Example 1
If more than half of the outcomes in the sample space 
are favorable outcomes, what does this tell you about 
the probability of the event? 
The probability of the event is greater than 
0.5 or 50%.

Vocabulary
Example 1 Be sure students understand that the term 
favorable outcomes simply refers to the outcomes in the 
event under consideration. It does not mean that these 
outcomes are necessarily desirable. For example, when 
finding the probability that a randomly chosen student 
in the class has a cold, the favorable outcomes are those 
students who have colds.

Key Question: Example 2
When you find the probability in part a, why is the 
denominator of the fraction     23  C  4 ?
The denominator is the total number of outcomes 
in the sample space. This is the number of 
different ways of choosing 4 students from a class 
of 23 students, or     23  C  4 .

Avoiding Common Errors
Example 2 In this problem, a teacher randomly chooses 
4 students from a group in which 12 of the students are 
female. Students might conclude that the probability 
that the 4 chosen students are all female is   4 __ 

12
   or   1 __ 

3
  . 

Emphasize that for this situation, the outcomes are 
groupings (or combinations) of 4 students. Thus, to find 
the probability that the chosen students are all female it 
is necessary to count the total number of combinations 
of 4 students and the number of combinations that 
involve 4 females.

Key Question: Example 3
Is a randomly chosen student likely to prefer the lion as 
the mascot? Why or why not?
No; since the probability is less than 50% it is 
unlikely that the student prefers the lion.

Activity
• Materials number cube
• Goal Students roll a number cube 50 times 

to simulate giving away 3 different prizes to 
50 customers at a department store.

• Teaching Strategy Demonstrate the Law of Large 
Numbers by having all students pool their results from 
Step 1. Students will see that as the number of trials 
increases, the experimental probabilities of getting a 
10% discount, a 15% discount, and a 25% discount 
get closer and closer to the theoretical probability 
of 33  1 __ 

3
  %.

• Key Discovery You can use a simulation to model 
a situation and make predictions.

Key Question: Example 4
In part a, how can you find the number of unfavorable 
outcomes without subtracting the number of field hockey 
players from the total number of students?
Add to find the total number of students on the 
football team, girls’ soccer team, and boys’ soccer 
team.

Closing the Lesson
Have students answer the following question: What 
is the difference between theoretical probability and 
experimental probability?
Theoretical probability is the ratio of the number 
of favorable outcomes to the total number of 
equally-likely outcomes in the sample space. 
Experimental probability is the ratio of the 
number of times an event occurs to the total 
number of trials of the experiment.

Avoiding Common Errors
Exercise 17 Although this exercise involves 
permutations of digits, students should use the counting 
principle rather than a permutations formula because the 
digits can be repeated.

Homework Help
Example 1: Exs. 1–14
Example 2: Exs. 15–18
Example 3: Exs. 19–23
Activity: Exs. 24–26
Example 4: Exs. 27–32
Enrichment: Exs. 33–37

Homework Check
To quickly check student 
understanding of key 
concepts, go over the 
following exercises:
7, 15, 20, 24, 30.
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Check Answers
 1. 37.5%
 2. 18.75%
 3. about 28.6%
 4. about 0.02%
 5. 75%
 6. 1 to 19
 7. 7 to 3

Activity Answers
 1. Answers will vary.
 2. Answers will vary, but students should expect 

that 16 or 17 customers will get each of the 
three discounts.

 3. Let 3 faces of a number cube represent 
a 10% discount; let 2 faces represent 
a 15% discount; let 1 face represent a 
25% discount; answers will vary when Steps 1 
and 2 are repeated, but students should expect 
25 customers to get a 10% discount, 16 or 17 
to get a 15% discount, and 8 or 9 to get a 
25% discount.

Exercise Answers
 1. C
 2. A
 3. B
 4. D
 5. 60%
 6. 25%
 7. 15%
 8. 10%
 9. 60%
 10. 50%
 11. 50%
 12. Sample space = {A, B, C, D, E, F, G, H, I, J};  

event = {A, E, I}
 13. 30%
 14. 70%
 15. combination; about 1.8%
 16. permutation; about 0.83%
 17. permutation; about 0.02%
 18. combination; about 49.5%
 19. about 39.4%
 20. about 29.7%
 21. about 58.3%
 22. 50%

 23. Check table. Each frequency should be 10.
 24. Answers will vary.
 25. Answers will vary.
 26. Answers will vary.
 27. 1 to 2
 28. 1 to 1
 29. 1 to 1
 30. 9 to 41
 31. 4 to 1
 32. 9 to 11
 33. 1 to 4999
 34. 3 to 17
 35. 2 to 3

 36.   3 __ 
8
   or 37.5%

 37.   1 __ 
5
   or 20%

ANSWERS
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