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Extra Counting Practice Solutions

How many G-digil pomibwers are possible ff the st two digils cannol be 0, amd Chere can be oo
repealod dipgils?

15t cigil: Cannol be (0 — 9 chooes

2nd digil: Cannol. be (0 or the st digil = 8 chowees

Ardd digil: Cannol be st or secomnd dugil — 8 cholees

Aih digit: Cannol be lirst, secomd, or Chird digit — 7 choices

oLl digil: Cannol be lrst, second, Lhird, or lourth digit — 6 choloes

fLh digil: Cannol be limst, second, Chird, fourth, or Gith digit - 5 choioes

9.8-8-7-6 -5 =[120060

. How many S—digil pnmbers are possible il Che hiest digal mst be odd, the second digal canool be 0O,

and Lhe irst 3 digils muost be didlerent?

Ist digit: Must be odd — 5 chowees

2l digil: Cannol be 0 or the [irst digit - 8 choioes
Jrd digil: Cannol be st or secomd digal — 8 chowees
4Ll digil: No restrcbions — 10 chooes

aLth digil: No restrclions — 1) chowees

5.8 -8 -10 - 10 =[32.000

How many G-digil numbers are possible il the last digih most e even bol nob (0, Lhe est digil
cannol be () or 1 and there can be no repeated digls?

Slart wilth choosing last digil, sinee 1L has Lhe most restriclions.

BiLh {lasi) digit: Must be even, nol 0 - 4 cholees

st digit: Cannol be 0, 1, or last digit — 7 choloes

Zned digil: Cannol be lest or last digl — 8 cholees

And digil: Cannol be list, secomd, or last digit — 7 choioes

4ih digil: Cannol be hest, secomd, Uuard, or last digil — 6 chowces

aLh digil: Cannol. be hiest, secomd, Lhund, fourth, or last digil — 5 chowees

7 -8-7-6-5-4 =[47040

How many S-leller “words™ are possible i the word most start and eod with a2 vowel and Lhe
remmaining kellers must be dillerent consonants?

Ist letter: Must be a vowel — 5 cholees

Hih (lasi) letber: Must be a vowel — 5 choloes

2l letter: Must be a consonant. (nol a vowel) — 21 choioes

Jrid letber: Muost e a consonanl, cannol be 2nd letter — 20 chowees

4ih letter: Must be a consonant., cannol be 2od or 3nd letter — 19 chowees

9 - 21 - 3 - 19 - 5 =|199.500

A jar containg 21 jelly beans: 4 rod, 5 groen, 7 white, 3 black, and 2 orange. A sample of 6 jelly
bans 15 chosen.

(a} How many samples are possible?

C(21,6) = [51,264]
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(b) How many samples conlain no whiles?
Sample conlaing: 0 while, 6 nol while

C(7,0)C(14,6) = €(14,6) = 3,003]

(¢} How many samples conlain exactly 2 black?

Sample containg 2 black, 4 not black

(3,2)7(18,4) =

(d}) How many samples conlain exactly 4 white and exactly 2 red?

(7, 4)C(4,2) =[210

(¢} How many samples contain exactly 3 green and exactly 2 black?

Sample containg 3 groen, 2 black, 1 nol green or black

€(5,3)C(3,2)c7(13, 1) =[390

([} How many samples conlain exactly 3 red or exactly 5 while?

T'wo cascs combimod nsmmg anmon: rale:

fex 3 Rorex 5 W)= nfex 3 R) infex 5 W) nfex 3 R amd ex 5 W)

r{ex 3 R amd ex 5 W)= 0 sinoe il is nol possible Lo have 8 jelly beans in a sample of 6.

3 red, 3 nol rexd o while, | nol while

€1(4,3)C(17,3) + C(7,5)C(14, 1) =[3,014

(2} How many samples conlain exactly 2 black or exactly 4 green?
Two cascs combined using union rale:

fex 2 Bor ex 4 Q)= nfex 2 B) In{ex 4 Q) nlex 2 B and ex 4 (3)

28, 4 nol B 40, 2 nol GG 28B. 40

€(3,2)C(18,4) | C5,DC(16,2)  €(3,2)C(5,4) =[9,765

(b) How many samples conlain at least 1 white?

Tolal mumber of samples - Number ol samples wilth no while

C(21,6) - €C{14,6) =[51,261

(i} How many samples conbain ab least 3 red?

AL least 3 red means exactly 3 red OIU exactly 4 red. (There can’t be more Lhan 4 red.)

€(4,3)C(17,3) + C(4,4)C(17,2) =[ 2,856

(j} How many samples conlain ab most 3 groen?

AL most 3 green means (0, 1 2 (ML 3 preen.

O mcLthod 15 Lo add up Lthese [our cases.

C(5,0)C(16,6) 1+ C(5, 1)C(16,5) 1 C(5,2)C(16,4) 1 C(5,3)C(16,3) = | 53,648]

Another method 15 Lo Lake the total oumber of samples amnd sublract Lhe nomber of samples

you don’l wanl (Lhe complement). The samples you don’t wanl are those with 4 or 5 green.

C(21,6)  [C(5,4)C(16,2) 1 C(5,5)C(16, 1)] -_—.
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6. John has 12 CIVs in his car: 3 are connlry, 3 are rap, 4 are classical. and 2 are bloes.

(a)} In how many ways can all 12 CDs be arranged in a CD holder?

12! — [ 479,001 600

(b} In how many ways can 9 of 12 CDs be arranged in a CD holder?

P{12,09) = 12 . 11 -...- 4 =[79 833,600

(¢} In bow many ways can all 12 C1Ys be arranged in a CD holder il cach Lype of music is pul
Logelher?
Arrange Lhe four groups (Lypes) of music: 4
Arrange CDs in counlry group: 3!
Arrange CDs in rap groap: 3!
Arranpge CDs in classical group: 41
Arrange CDs in blues group: 21

4 - 3 -3 -4 - 2 — 141472

7. In how many distinguishable ways can the letlers in Lhe word SENSELESSNESS be arranged?

Teoal numbwer of lelters: 13
Mumber of wleolical 5’5 6
Mumbxer ol kenlical E's: 4
Mumbrer of kentical N's: 2
Mumber of wleobical L's: 1

13!

—  —[180.180]
6. 41. 21

B. A boss B inlerviewing candidales in onder Lo hire & manager, 2 compuler programmerns, 3 program
coordinalors, and 4 sccrelaris. The scorclanes will be chosen Inom a pool of 9 candidales and Lhe
remmaining posibions will e chosen [rom among B qualilicd candidates. o bow many ways can Lhe
boss [l Lhese posibons?

Number of ways Lo hire manager: €8, 1) = 8

Numbwer of ways Lo hire 2 computer programmers: £(7,2)
Number of ways Lo hire 3 program eoondinators: (5, 3)
Number of ways Lo hire 4 seceretarices: (09, 4)

8- C(7.2) - C(5,3) - (9,4) =[ 211,680




