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Math 166 - Week in Review #4

Section 2.1 - Multiplication Principle and Permutations

If you wish to accomplish a big goal that requires intermediate steps and would like to know how many different
ways there are to accomplish this big goal, simply list each of the individual steps required to meet this goal. Next
to each step, write the number of ways that step can be done. To get the total number of ways of accomplishing the
big goal, multiply all the numbers listed next to the individual steps. This is the multiplication principle.

Formal Definition of the Generalized Multiplication Principle - Suppose that a task 7} can be performed in n
ways, a task 7> can be performed in ny ways, ..., and, finally, a task 7; can be performed in »n; ways. Then
the number of ways of performing tasks 7, 1, ..., 7} in succession is given by the product nyny - - - ny.

Permutation - Given a set of distinct objects, a permutation of the set is an arrangement of these objects in a definite
order.

For permutations, ORDER MATTERS.

Factorial Notation: For any positive integer #, »! = n(n—1)(#=2)..-3.2.1. For example,
6!=6-5-4.3-2-1.

The factorial symbol ! can be found on the calculator by pressing , arrowing over to PRB, and selecting

option 4.

Permutations of # Distinct Objects - The number of permutations of » distinct objects taken 7 at a time is
. n!
P(n,r) =

(n—r)1"

In the notation P(n,r), the P stands for permutation, the # is the number of distinct objects that you are starting
with, and the r is the number of those objects that you are arranging,

The nPr command can be found in the calculator by pressing arrowing over to PRB, and selecting option
#2.

Permutations of nn Objects, Not Al Distinct - Given a set of # objects in which the first type of object is repeated

ny times, the second type of object is repeated n; times, ... ,and, finally, the last type of object is repeated #, times

so that #; +#y + -+ = n, then the number of permutations of these n objects taken # at a time is given by
n!

mlm!---nt

Section 2.2 - Combinations

Combination - A combination is a subset of objects chosen from a given set where the order in which the objects

were chosen does not matter.
For combinations, order DOES NOT MATTER.
Combinations of n Objects - The number of ways of choosing r objects from » distinct objects is given by

n!
C(n,r) == Py e

In the notation C{n,#), the C stands for combination, the # is the number of objects that you are starting with, and
the r is the number of those objects that you are choosing to be in a subset.

The nCr command can be found in the calculator by pressing | MATH |, arrowing over to PRB, and selecting option
#3.
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1. Jeffrey is trying to find the perfect engagement ring for his girifriend at a local jewelry store, and the jeweler has
informed ‘him that he has many decisions to make. He must first decide on the metal to be used-either yellow

gold, white gold, or platinum. Then he must decide on the setting. The jewelry store has three types of settings:
a solitaire setting, a setting with sidestones, and a multiple-stone setting. Next, he must choose the shape of the
main diamond. The options are round, princess, emerald; asscher, marquise, oval, pear, and heart. After selecting
the shape of diamond, he must choose from four different sizes for the diamond. How many possible engagement
rings are there for Jeffrey to choose from?

3 -3 - B -4 = ,
motat 9&1‘*1'\3 “—_%r\a.f.z_ St 247

2. Bill and Sue and seven of their friends go to the movies. They all sit next to each other in the same row. How many
ways can this be done if

(a) Sue and Bill must sit next to each other? : 2 5 7
=y ' ad e A et S Jsa
Matud | il Jb%uﬂ%iff 4s aas,wd f’%&f{-&u o Hrod =T T e

T, Nowarmngg Bill 502 vy = 2l
(b) Sue must not sit next to Bill?

- Lol r of avvi 45"
(Totel # of worenguuonts) ~F0eC el youe Bee. N

foath o (P P«wm%efrh W3:7!

= C“ — 30,0040 = I oty ’WW ‘
{c) 68ue must ]sit in the Iéidsl/efe;§4o “-r-——fa__\g?ia‘l ’ 7! :M

31 Q-S_‘_,‘r_ﬁ .i-};_\_: et el
w112

{d) Sue sits on one end of the row and Bill sits on the other end of the row?

274 5 43 20 1 =7 =igso)

}

T, - fertugp e Twith (3] .= 8] 512 0,040

E» Arvanse Bl +
St l‘m.@ié-&ir nl‘
L Cheins

Sud oy Bl

(e) Sue, Bill, or Jan sits in the middle seat?

Sue ) il or Jar
(f) Sue, Bill, ag:d Jan sit in the middle three seats?
Lgth3a el =36 =[4%20

v
W)Pﬁ 1\)
Save




Math 166 Fall 2008 (&Heather Ramsey and Joc Kahlig Page 3

3. Many U.S. license plates display a sequence of three letters followed by three digits.

(a) How many such license plates are possible?

26 22 10 10 1o :U%‘ 7@005)
ks Ratule g L
Qs e AR

(b) How many of these have no repeated letters?

Jeasa 10 10°12 = | 15000000 |
—

-_._Wr-—__‘
LAt Aeﬂii’s

mfepeais

(c¢) How many license plates with three letters followed by three digits have exactly two letters that are the same?

Tokad — 4 ok license plates it o repents — #4) pWéZs %ﬂl 2LeHeCS
: an € LAMNR

17,570,000 = 5,000,000 — Mgt -1+ 1010+ ]D
= 1194000

(d) In order to avoid confusion of letters with digits, some states do not use the letiers I, O or Q on their license
plates. How many of these license plates are possible (again, three letters followed by three digits)?

}

2% 3% &5l - 10 - 12 = i}%“ﬂ/tj‘()OO

(¢) Assuming that the letier combinations VET, MDZ and DPZ are reserved for disabled veterans, medical prac-
titioners, and disabled persons respectively, and also taking the restriction in part d into account, how many
license plates are available for people who do not fall into one of those three categories?

Tobd — ﬁt% li0euse plaies unth VET, MDZ , o DPZ .

- |1;Hﬂ7,00() — % ’!IO'_{__Q’LQ —{‘ZHJAKOOO
e )
NET or &{aﬁxﬁ

50(){40“5}}(‘/\‘)} OY

Doz
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4. Dripping wet after your shower, you have completely forgotten the combination of your lock. It is one of those
“standard” combination locks, which uses a three number combination with each number in the range of 0 through
39. All you remember is that the second number is either 27 or 37, while the third number either is S or ends in a
5. In desperation, you decide to go through all possible combinations. Assuming that it takes about 10 seconds to

try each combination, what is the longest possible time it can take to open your locker?
do - 4 i = 320 mbinsfivas
™ i)

secondS -
;z;'ff 5,15,25,0¢ 35 5200&%505 10 s @%ugngsl

5. How many 4-person committees are possible from a group of 9 people if*

(a) There are no restrictions?

(i) =iz

(b) Both Bob and Sam must be on the committee?

T - (lwose Bob Ny = l /Z L ,
T, - Core S A= S e fﬂg 6(7;74) K

T, ~ Lloot Lo Ay =C(12)

54/%&@@%"(

(c) Bob or Sam is on the committee, but not both?
T\,CW\\%%«&VK nd Py Ml:C(Z; f)

T, - Ciro53e & obaxs )
* { lur not Za/w\ W'%n{p) ﬂZ - C(,7} ?7)

(2 DAUT3) = @

6. A jewelry store chain with 8 stores in Georgia, 12 in Florida, and 10 in Alabama is planning to close 10 of these
stores.

(a) How many ways can this be done?
(. (30,00) = B0p45015”

_ (b} The company decided to close 2 stores in Georgia, 5 in Florida, and 3 in Alabama. How many wayscanthis
be doneg?

1-Chome & wlogia 0= ((6,2)
T-Came e Florida 1,212y (8DC(25)0010)2) Fdolf20
7, ~lhane d i Mabews 7 =C(10,3)

walfigly,
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7. You have a box that contains 8 red, 7 black, 2 green, and 6 purple marbles. If you take a sample of six marbles
from the box, how many ways can you get

(a) exactly 2 purple marbles and exactly 4 black marbles?
T-toe & puaple = U1 2)
T, - Coome M bplicle o= LT, %)

[ )T =53 5]

(b) exactly 2 purple marble@exactly 4 black marbles? }} - é{f{-—{,@ Sdony? @ 5 \:) e e bl 2 pm/f‘d?
Union, wat el - Sef-qSmpLs i Lqacty Ahlnck

AAVE) = N(AY +N(8) — N(ANS)
Exdtyby 2 Qurple Exactly o Black. E gttty APurple AND H Black
=B+ (a0 - e, 4)

:-39 2775 e
(c) exactly 2 red marbles(Gp exactly 1 green marble? E - Setof samples v Tt @\MU”Lj 2 ved
waim, Qymmmt@ NS 3 F- S84 0] St s o i e wta Ctly | gnze~—
NEUEI=N(E) + n(F) — n(ENF)
M E;zfac{'l:j lglvee,v\ Extcty 3 ed and IAree

= (885 + CANWLS) — (g D0L,1(15,3)

= l(oaf‘oa}

(d) aileast 4 rod marblos? e bleg ECLcOIVE |

Y or ol

exacty 4 Qod E{ Lty 5 Aed Ew)f Exactly lp Rod
Uaphilise)  + CBSOSD 4 L)

(e) at most 4 purple marbles? ¢: .
R i} ov 2oss % Evactlyor Bor & ov | ar 0. (similar Yo worlk albove)

Aoy akhod Totad —what wedon 't want.

AR Sanplos N Fmples W/Exgc%ﬁpwp& - éampﬁes wi i ey &prze,

C,0) - LS )0 = (k)

_ [
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8. Stan is having a mixed stroke of luck. He just got the phone number of his waitress, but he cannot read her
handwriting. If he is certain that the first digit is a 3, the fourth digit is a 2 or a 7, and the last digit is a 6, what is
the maximum number of phone numbers Stan must try? (Assume the phone number has only 7 digits.)

o102 g0 10
1‘ A "\
61/5 2o0v71 o lo

9. The state Motor Vehicle Department requires learners to pass a written test on the motor vehicle laws of the state.
The exam consists of ten true/false questions, of which at least eight must be answered correctly to qualify for a
permit. In how many different ways can a person who answers all the questions on the exam qualify for a permit?

.{-—
Nu&wtwst 3 correc -~ W% USR5 just Ma’fl

Exxf/fg ¢ or BExactu 4 oc Emc#@,go
Cho@ ™™ 1 Coa)i™' 1 L, 101" =t Fetoid) +elio; o)

10. In a different state, the Motor Vehicle Department requires learners to pass a similar tes 10 multiple choice
questions, of which at least 8 must be answered correctly to qualify for a permit. If each question has 4 choices, in
how many different ways can a person who answers all the questions on the exam qualify for a permit?

Foc Exactly & Correct Qhpasst  cowvect

\ % e WAV WW% Wduﬂw!
Cwwee $10 n={L10/8
T bQDQOIfQC (evcred \oui,vdbs) C AL o C ﬂfj q By E\M 6{6_1

- hgoecibose 2 P

LO\’M(/HAj Lr%duclog"'ﬁi“d;a‘.‘fjb 4t % g 0.10). "

“’“%?%‘é%%W W3 (DAEOEH0 60 43¢

11. How man? different arrangements can be made from the letters of MASSACHUSETTS?

2] 1%
AR maa T hEeso0)

12. Jane has 3 yellow pillows, 6 purple pillows, 8 red pillows and 2 green pillows. In how many ways can Jane(line up

these pillows in a single row on her couch if pillows of the same color ar P&’ b o
g | T wondistinct

\ ! (29 |g<g<g;+o objects
aelelal
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13. Six boyfriend-girlfriend couples attend a party. They hire a photographer to take their picture. In how many ways
can the group {ine up)for the picture (in one row) if
() there are no restrictions?

p(1%12) -75

(b) couples must stand together?
’l’l»armvwbet&e (o ccuﬁtes n= ol

T A %-QQPEDPQ _ N .
}ﬂé% C-W«f?(ﬁ ﬂl = 302 222 =2

Co','Qt’;{ iy, ogo)

(c) they decide to take the picture with only 4 people in it?

P12, 4) = 12:01 - 109 = || 580

(d) they decide to take the picture with only 2 couples in them? (Assume that there are no restrictions on the
arder the people stand in line for this picture.)

T, - Chovse Qc@ugﬂzs N, = CLb,R)

Tq- ary ) _ _
%ﬂm o= H Ll2)H]| = |Ze0)

14. Anabel, Brayden, Callie, Domingo, Emma, and Frank go to the movies and all sit in the first row, which has 10
seats available. How many different seating arrangements of these six friends are possible in these 10 seats?

e —— —— e e

T~ Choose. eaats  n=LI0b)

o -arcunyg e o 0= ol (Lo} :( 51,200 |

L (sl
AR
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15. Five cards are randomly selected from a standard deck of 52 playing cards. How many 5-card hands are possible

{a) if there are no restrictions?

((525) = 2598,960

(b) that include two pairs?

T\~ choose. £ vindes n;C()%,QJ)
For Han pairs

T radds g =((42) U2l oo 2) el 1)
ik (AN

’ o ] = |[1%95 2
T Cm(?% N, ,0(412) @
T = Lt ovy dhwreded, difonke g = (44 )

(c) that have exactly one pair?
To- thavse canie G pain 0= Ll 3
- U dsjhat b n,=pda)  UBDCH, 2)0“1155& A1)

Tothoose Dothar cans 0,20012,3)  _ (DA% 240
WOl e —

Ts — thwose | ot avotnar chosen ek ﬂg:C[‘—l‘,f)
T ~ Qoo | fdagh cleasen vamle = Crof )

(d) for a full house? (A full house is a hand with three cards of one rank and two cards of another rank.)

A~ Chovse rand for %%ﬂwf n=CU5,1)
To- Lot 3G His canke hy= (14,2)
Ty~ Chme ik for plic fy= CLI2y 1)
Ty - Chovst 2 %%:‘5 rdnlc Ny=LiH,2)

Cua DA L2, D0 2) = @




