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 6 Counting Techniques

Key Concept
One of the essential skills for success in probability is 
being able to count the number of possible outcomes of 
an experiment. This lesson introduces useful techniques, 
including the counting principle and the formulas for 
permutations and combinations.

Key Question: Example 1
What does the tree diagram represent?
Each possible choice of a morning activity 
branches out into two possible choices of an 
afternoon activity. In this way, the tree diagram 
shows all possible pairings of activities.

Activity
• Materials paper and pencil
• Goal Students complete a table that lists all the 

possible outcomes when a number cube is rolled and 
a coin is flipped.

• Teaching Strategy Have students make a tree 
diagram for this situation as an alternative way of 
generating the possible outcomes.

• Key Discovery If one event can occur in m ways 
and a second event can occur in n ways, the number 
of ways the two events can occur together is the 
product of m and n.

Key Question: Example 2
How would the calculation be different if the license 
plate consisted of 4 letters followed by 3 digits?
The number of license plates would be 
26 · 26 · 26 · 26 · 10 · 10 · 10 = 456,976,000.

Key Question: Example 3
Why are there 17 choices for second place and 
16 choices for third place?
Once first place has been chosen, the winning 
band is no longer eligible for a prize, so 17 bands 
remain eligible for second place. Once one of 
these bands is chosen for second place, 16 bands 
remain eligible for third place.

Key Question: Example 4
How can you solve this problem using the counting 
principle instead of a permutations formula?
There are 9 choices for the first attraction, 
8 choices for the second attraction, 7 choices for 
the third attraction, and 6 choices for the fourth 
attraction; 9 · 8 · 7 · 6 = 3024.

Differentiated Instruction
Example 4 Give kinesthetic learners a chance to have a 
brief hands-on experience with permutations. Have them 
write the name of a different local attraction on each of 
4 index cards. Ask students to determine the number 
of different orders in which a family can visit 3 of the 
attractions. Students can select and rearrange the cards 
to represent different possibilities. Encourage them to 
keep track of the possibilities in an organized list.

Key Question: Example 5
Is the number of combinations of 3 books chosen 
from 12 books greater than or less than the number of 
permutations of 3 books chosen from 12 books? Why?
The number of combinations is less than 
the number of permutations because with 
combinations the order does not matter.

Avoiding Common Errors
Example 5 Students sometimes make errors when 
dividing out terms in fractions that involve factorials. For 

example, students might try to simplify   12! _____ 
9! · 3!

   by dividing 

out a factor of 3 in the numerator and denominator, 

leading them to write   12! _____ 
9! · 3!

   =   4! __ 
9!

  . Encourage students 

to write out the multiplication that is represented by each 
factorial and then determine which factors can actually 
be divided out.

Closing the Lesson
Have students answer the following question: How are a 
permutation and a combination different?
A permutation is an arrangement of objects in 
which order matters. A combination is a selection 
in which order does not matter.

Homework Help
Example 1: Exs. 1–4
Example 2: Exs. 5–10
Example 3: Exs. 15, 16
Example 4: Exs. 11, 12, 
17, 18
Example 5: Exs. 13, 14, 
19–22
Enrichment: Exs. 23–26

Homework Check
To quickly check student 
understanding of key 
concepts, go over the 
following exercises: 
3, 8, 15, 17, 22.
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Activity Answers
 1. 

 2. 12
 3. 6 ∙ 2 = 12; Sample answer: The product of the 

number of possible outcomes of rolling a number 
cube and the number of possible outcomes of 
flipping a coin is equal to the number of possible 
outcomes listed in the table.

Check Answers
 1. 24
 2. 8
 3. 24
 4. 1296
 5. 479,001,600
 6. 336
 7. 14,950
 8. 465

Exercise Answers
 1. 6
 2. 6
 3. 12
 4. 18
 5. 17,576,000
 6. 10,000
 7. 7776
 8. 35,152
 9. 48
 10. 64
 11. 210
 12. 665,280
 13. 36
 14. 15,504
 15. 720
 16. 3,628,800
 17. 3360
 18. 117,600
 19. 91

 20. 120
 21. 850,668
 22. 230,230
 23. permutation; 5040 
 24. combination; 2024
 25. combination; 18,564
 26. permutation; 362,880

ANSWERS

H T

1 1, H 1, T

2 2, H 2, T

3 3, H 3, T

4 4, H 4, T

5 5, H 5, T

6 6, H 6, T
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