
Section 8.6 Counting Principles, Permutations, and Combinations 807 

CONCEPT AND VOCABULARY CHECK 
Fill in each h/1111k so that the resllltin,i; .,1111e111e111 is rrue. 

I. If _vou can choost: one item from a group of M items 
a nd a st:cond item from a group of N items. the n the 
to tal number o f two -itt:m cho ices is _ __ . 

2• The number of ways in which a series of successive 
thin os l"lll ... .. ·,. 11 I I 

<"' • OCC UI IS O Ull (. 1V - ---- t 1e llll lll 1c r 
o f" ays 111 which t:ach thing can occur. This is called 
the I' ~ . I . _ --------- ' nnc1p c. 

3• 1 he numbe r o f possible pe rmutations if r objects arc 

ta kt:n from II ite ms is / ' . ,, ' 

EXERCISE SET 8 6 

,... 

In Exern.,e.1 / ... ,y use rhe fon 1111/11 for ,,P, rn 1'1·a/11nrc each l'Xprc.~.,·ion. 

1. <1PJ 2. 1P 1 

3. $P., 4. wf \ 
5. nP,, 6. ,i/',1 
7. ~Pt, X • .,Po 

/11 Exercises 9- 16. 11.\C' rhe .fin'/1111/u .f,1r ,,C, w ern/11are each 
expression. 

9. 9Cs JO. 111C1, 

11. 11C. 12. 12C5 

13. 7C , 14 . • c. 
15. ~Co 16. r,Co 

In Exercises 17- 20. docs the prohlem in 1'0!1-e pem1111ario11s or 
combinations? Explain yo11r t111s11·er. ( ft is 1101 nl'Ce.u ary tu soll'e 
rhe pruhlem.) 

17. A medical researche r needs 6 people tote ·t the effectiv..:m:ss 
of an experimental drug. If 13 people have volunlt:!e r..:d for 
the test. in how many ways can 6 people hl! ·elected? 

18. Fifty people purchase raf1le tick..: ts. Three winning. ti~k..:~ · 
arc selected at random. If first prize is$ IOOO. second pm .c 1s 
$S00. and third prize is $ 100, in how many different ways can 

the prizes be awarded? 
19. How many diffe rent fo ur-le tter passwords can be _formed_ 

from the le tters A. B, c. D. E, F. and G 1f no rcpe11t1on ol 

letters i a llowed? 
20. Fifty people purchase raffle ticke ts. Three winning tickets 

are selected at random. If each prize is $S00, 111 how many 
different ways can the prizes he awarded? 

Practice Plus 
In Exercises 2 1- 28, evaluate each expression. 
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4. T he numbe r of po..,sihle co111hinations if,- ob1ech an; 

taken from II ite ms i, ,,C, = ____ _ 
5. T he fo rmula fo r ,,C, has lhe '><l lll l: numera tor a'> the 

fo rmula fo r ,, /', hut contain<; an extra factor of __ in 
the deno111inator. 

C,. < 27. I _ __ , I 

,~C1 

Application Exercises 

Use the F1111d11111c111a/ Co11n//11~ Pnnnple to \()fre 1:'.w rcl\e1 29-10. 

29. Tot: model of the car you ar.: thinking of huymg •~ availahk: in 

nine different color~ and threl: diffen:nt stylt:s (hatchhack. ~edan. 
or station wagon). In how many ways can you order th..: car'! 

30. A popular hrand of p<.:n i. availahk in three color~ (red. grt:en.m 
blue) and four writing tips (bold. medium, fine. or micro). I lo" 
many diffe rent choices of pens do you have with this brand? 

31. An ice cream store sdls two drink, (sodas or milk shake. ). in 
four sizes (small. medium. large. or jumbo). and fi ve fla,or~ 
(\'ani lla. strawberry. chocolate. wfh:e. or pi~tachio). In ho" 
many ways can a customer ord.:r a drink? 

32. A restaura nt offers the following lunch menu. 

33. 

34. 

35. 

Main Course Vegctahlcs Beverages Desserts 

Ham Potatoes Coffee Cake 

Chiek.:n Pea~ T.:a Pic 

Fish Grt:en h.:ans Milk let' cream 

Beef oda 

If ont: item is selected from .:ach of the four groups. 111 

how many ways can a nH::al h.: orden:d '? Describe I\\ O uch 
orders. 
You ar..: taking a mulliple-choic.: test that has fi\'e 4ue~tions. 
Ench of the ~1u.:stions has three nnswer choices. with onL' 
correct answer p.:r qul'stion . tr vou sekct one of th.:se three 
choic..: for each question and kav..: noth ing. blank. 111 hLrn 
many ways can you answl:r th.: qu.:st1ons'? 
You ar.: taking a multiple-choice test that has eight questwn,. 
Each o f the questions has thre.: answer d lLllC~s. with on.: 
correct answer per question. If you select on.: ol thes~ tlireL' 
choices for each qu.:stion and ka,·e nothing hlnnk. 111 how 
many ways cnn you answer th.: qu.:sti1H1~·l .. . . 

I 
. . 1 pl·in fur ·ire·i cod.:, in 194:i. the ltrst the.it co uld In l 1e ong1na , ' ' · . . .~ · 1 

l , . 1·· 1111 'l th rouc.h 'J. the ~.:concl chg.1t ""~ l' lt 1er he any num Jcl I L - ~ \I' 1 
() . I . I tl1. third digit could h.: any number .:xc.:pt 0. \ it i 

0 1 , ,lllC t: • . ..· t ) , 'I 
this plan. how many differ.:nt ar.:a c11des w.:1 e pms1_, \; ... " 

36. 1.1.1., . . t rour-lc1t.:r radlll station ca ll kttu s c,1n 
How many t I e11.:n . ., 
be formed if the first letter must he W i>1 K. 


