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Key Concept
Recognizing independent events and dependent events 
is one of the essential skills in probability theory. 
Students must also understand how independent and 
dependent events are related to conditional probability. 
In this lesson, students explore this connection through 
the use of probability formulas and a variety of 
real-world examples.

Key Question: Example 1
How would this example be different if you replaced the 
first marble that you chose from the jar? Why?
In this case, the events would be independent 
events because choosing a red marble first would 
not affect the probability of choosing a blue 
marble second.

Vocabulary
Example 1 To draw attention to the meaning of 
independent events, present the following situation 
to the class: You toss a fair coin 10 times and it lands 
heads up each time. What is the probability of heads on 
the next toss? Some students may think there is a “hot 
streak” and that the probability of heads is greater than 
50%. Others may feel that tails are “overdue” and that 
the probability of heads is less than 50%. Explain that 
the probability of heads is always 50%, regardless of the 
outcome of any previous toss. This is because each toss 
of the coin is an independent event. 

Key Question: Example 2
Why are the events independent events?
The outcome of the first spin does not affect the 
outcome of the second spin, so the events are 
independent events.

Key Question: Example 3
Why are the events dependent events?
Once you choose the first grape and eat it, there is 
a different number of grapes in the bowl and this 
affects the probability that the second grape you 
choose will be green.

Key Question: Example 4
In which part of this example do you calculate a 
conditional probability? How do you know that it is 
a conditional probability?
Part b involves calculating a conditional 
probability because you are given that the car has 
an automatic transmission.

Differentiated Instruction
Example 4 If some students are having difficulty using 
the formula for conditional probability in part b, suggest 
that they approach the problem in a different way. Since 
it is given that the car has an automatic transmission, 
only the first row of data in the table is relevant. The rest 
of the table can be ignored. Finding the probability that a 
car in this row of the table is a sedan gives
P(S|A) =   8 __ 

18
   =   4 __ 

9
  . 

Closing the Lesson
Have students answer the following question:
What is the difference between independent events and 
dependent events?
With independent events, the occurrence of one 
event does not affect the occurrence of the other. 
With dependent events, the occurrence of one 
event does affect the occurrence of the other.

Teaching Strategy
Exercise 17 Students may be familiar with geometric 
models based on area for finding products of fractions 
and products of algebraic expressions. This exercise 
shows how a geometric model can be used to find the 
probability of independent events. You may wish to 
have students sketch similar geometric models for the 
independent events in Exercises 11 and 13.

Homework Help
Example 1: Exs. 1–4
Example 2: Exs. 5–7, 
11, 13
Example 3: Exs. 8–10, 
12
Example 4: Exs. 22–26
Enrichment: 
Exs. 14–21, 27, 28

Homework Check
To quickly check student 
understanding of key 
concepts, go over the 
following exercises:
1, 2, 11, 12, 24.
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Check Answers
 1. dependent; about 34.7%
 2. independent; 25%
 3. 43.75%
 4. about 33.3%
 5. No; P(M) ≠ P(M |H)

Exercise Answers
 1. dependent
 2. independent
 3. dependent
 4. independent
 5. 0.21
 6. 0.5
 7. 0.325
 8. 0.2
 9. 0.8
 10. 0.25
 11. independent; about 8.3%
 12. dependent; about 15.5%
 13. independent; about 52.4%
 14. Check students’ work.
 15. 0.01% 
 16. about 0.02%
 17. 30%
 18. about 15.4%
 19. about 42.3%
 20. about 1.9%
 21. about 0.6% 
 22. about 33.3%
 23. 60%
 24. a. about 22.6%
 b. about 36.7%
 c. no; P (senior)  ≠ P (senior | bikes to school) 
 25. 48%
 26. about 49.2%
 27. a. 80%, 1%
 b. 10.7%
 c. about 7.5%
 28. about 36.6%

ANSWERS
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