o

Section 8.6 Counting Principles, Permutations, and Combinations 807

CONCEPT AND VOCABULARY CHECK

Fill in cach blank so thar the resultng statement is true.

I you can choose one item from a group of M items

and a second item from a group ol N items, then the
total number of two-item choices is

. TEI;L number of ways in which a series of successive
t :‘”‘gﬁ can occuris found by the number
) pe e 4 < L 5 . ol . .
:l Wavs i which each thing can oceur. This is called
- 2
" '11& ———— __ Principle.
<. the number of possible permutations if » objects are
taken from s items is Py =
In Exercises 1-8, use the formula for , P, 1o evaluate each CxXpression.
1. \)PJ 2 7P~,
RN 4. 0y
So hPh 6. «)R}
7. SPU 8. 4\Pli
In Exercises 9-16, use the formula for ,C, to evaluate cach
expression.
I 10. ,,C,
11. 1|C4 12. ]3(“5
13. .C; 14. ,C,
15. Gy 16. C,

In Exercises 17-20, does the problem involve permutations or
combinations? Explain your answer. (It is not necessary io solve

the
17.

18

19

20,

problem.)

A medical researcher needs 6 people to test the effectivencss
of an experimental drug. 1f 13 people have volunteered for
the test. in how many ways can 6 people be sclected?

Fifty people purchase raffle tickets. Three winning li(':kel‘s
are sclected at random. If first prize is $1000, second prize is
$500, and third prize is $100.in how many different ways can
the prizes be awarded?

How many different four-letter passwords can be formed

from the letters A. B, C, D, E, F, and G if no repetition of

letters 1s allowed? | _

Fifty people purchase raffle tickets. Three wi.nmng ucl?cls
are selected at random. If each prize is $500. in how many
different ways can the prizes be awarded?

Practice Plus

In Exercises 21-28. evaluate each expression.
7P 2wl .
21, 3? - _,C‘3 22 —_2_1— 7(](-)
P
B 24, 1-
4Py 10Ps
25 1G5 _ 98! 10Csz _ 46!

26, ==+ a4

4. "The number of possible combinations if r objects are
taken from n itemsis , C, = ;

5. The formula for ,,C, has the same numerator as the
formula for P, but contains an extra factor of _in
the denominator.
4Ca06C sCi 70

27 —— 28 =

18G5 2G5

Application Exercises
Use the Fundamental Counting Principle to solve Exercises 29-40),

2Y. The model of the car you are thinking of buying is available in
nine different colors and three different styles (hatchback . sedan.
or station wagon). In how many ways can you order the car?

30. A popular brand of penis available in three colors (red. green, or
blue) and four writing tips (bold. medium. fine, or micro). How
many different choices of pens do vou have with this brand?

31. Anice cream store sells two drinks (sodas or milk shakes). in
four sizes (small. medium. large. or jumbo). and five flavors
(vanilla, strawberry. chocolate, coffce. or pistachio). In how
many wavs can a customer order a drink?

32. A restaurant offers the following lunch menu.

Main Course Vegetables  Beverages Desserts
Ham Potatocs Coffce Cake
Chicken Peas Tea Pie

Fish Green beans Milk Ice cream
Beef Soda

If one item is selected from cach of the four groups. in
how many ways can a meal be ordered? Describe two such
orders.
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You arc taking a multiple-choice test that has five questions.
Each of the questions has three answer choices. with one
correct answer per question. If vou select one ot thcs; three
choices for cach question and leave nothing blank. in how
many ways can you answer the questions?

You are taking a multiple-choice test that has c@ghl qu.cslion.\‘.
Each of the questions has three answer chmcgs. with one
correct answer per guestion. If you select one of these 1hn:c'
choices for cach question and leave nothing blank. in how

%)
=

st )
many ways can you answer the questions.
In the original plan for arca codes in 1945 the l1‘rsvt digit c_ould
| rough 9. the second digit was either

17
on
¢

:r from 2 th
be any number from 2 gt h
0 or 1.and the third digit could be any number Lxu_pl (l..)\\nh
this plan. how many different arca codes were possible?

36. How many different four-letter radio station call letters can

e
be formed il the first letter must be Wor K2



