Math 4 Honors												Name _________________________________
Lesson 5-1:  Careful Counting								Date ______________________________

Learning Goal:

· I can use systematic counting by thinking carefully about the number of possibilities in a variety of contexts.

Read the following paragraph.  Then briefly discuss the questions that follow with your group members.  You do not have to write anything down.
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													***Just discuss this; you don’t have to write anything.
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		***See next page for 4 more methods.
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     																			Just discuss; don’t write anything.      



			Just discuss; then create your own display.
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Julia:														


			Alicia


			Monica:
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Lesson 5-1 Homework
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3 sizes (small, medium, large).
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@ outdoor Adventure Clothing and Gear stocks windproof ski jackets in a different style for men
and women. For each of these styles, there are 4 colors (purple, teal, yellow, blue), in each of
3 sizes (small, medium, large).
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a. How many different jackets options could
be displayed in the store?

b, Students in one class proposed the following
‘methods for answering this question
‘Examine each method. Which methods
‘work? Explain.
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Julia's Method
(tree diagram)
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‘Samuel's Method
There are 2 genders
plus 4 calors
plus 3 sizes.

So. there are
2444329
diffrent jacket
options possible

Sandra's Method
There ace 4 colors for
both men and women;
that makes 4 x4 = 16
“Then thee are 3 sizes;
that makes 163 = 48,

So,thereare 48
diffrent jacket
options possible





image11.png
Kaya's Method
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Alicia's Mothod
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Monica's Method
2 x4 ox 3
2choices: 4 chaices 3 choices
menor  forcolor forsize

4 dierent
jacket options
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. For those methods that work, describe similarities among them.

d. Which method makes the most sense to you? Why? Describe any other methods that you
can think of
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. Suppose the men’s and women's jackets are available in four sizes—small, medium, large,
‘and extra large. How could you modify the correct methods in Part b to determine the number
of different jacket options that could be displayed in this case? What is the total count now?

f. Suppose that the men’s jackets are available in five sizes including an extra, extra large (XXL),
‘while the women's jackets are available in four sizes. If each different jacket will be displaed
ona separate pile in the store, how many piles are needed? Be prepared to explain your method.
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(@ ow that you have thought sbout a variety of difernt counting methods, retum o an analysis of
proswords

‘Suppose a password consists of only two characters —one leter from A to D, followed by
e digit from 0 to 2. Count the number of passwords in this sifuation using each cortect
‘method from Problem 2 that s different fom a method you used in Problem 1

Suppose (as in Problem 1 Part ) that for one Web
site passwords consistof ive characters—three
igits om0 to 9. followed by o leters rom A
to.Z. Which of the methods in Problem 2 would be
‘most effective for determining bow many different
paswords are possible? Explain your reasoning
and use that method to determine the answer.

‘Consider another type of password that consists of just two characters. One character is 3
leter from A to C and the other characteris 0 or 1. The two characters can be i either order,
leter-digit or digit-ltter. How many such passwords are there?

For another Web site, a passwword consists of any 7 leters followed by any 2 digits

. How many passwords are possible?

‘Suppose that no leters or digits can be repeated. In this case, how many passwwords
are possible?

Ina particular computer system, 2 password consists of 4 ltters and 1 digit in any order.
Letters can be repeated in a given password. How many passwwords are possible?
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@ Marsha'sressoning in Problem 2 illustrtes the Mulfiplication Principle of Counting. If you
et t commt l e outcormes o  sequenc of ks, ot b i otcmes e e
o ach el nd il o ambers (ogeber, Me preciel, sppos the stk in 3
eauence s, utcomes for each o s, e second s s neomes: o ach of e,
e ik s ctemes: 500 Then tho amberof pssiblecombied otcomes o
e wholesequnce of ks 7, e -

. Describehow the conntin siuatons n Broblenns 2 3 ca o thouhtof i ems of
sk "ot

b T you have not already dore 5o, apply the Multiplication Principle of Counting to the
counting situations in Problem 3. Compare these answers {0 your previots answers.
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©) Ther s a continuing denand for new teephone mumbers. The population o people who use
pbones s groving nd a single individalmight hav sverl phone numbers, Lk e, wot,
i, and mobile mubes. One way tocreste more phone nunbers s o crate mre area codes
e it major expansio o area codes i the id-990scased some cofusion, s descibed in

the article belor.
Number Please: New Area Codes Create Confusion

Awaveofnewaeacodes  Those whose PBX systems.

biting the comnmyisshor fal ihe test can et elp by

circuiting business. calling another tllfree

switchboards. ‘mumber—1 (800) 218-6436.
‘Mot esidental telephone _Since the beginning of s

‘wsers showd have nowouble year, 1 sectons of the county,

aling the new area codes
ecause thelrcals are oued.

‘nervorks equipped to handle:
e, he Federal
Commnications Commission
s,

‘But pivate business.
switchboards, knowm 2s PBXs.
can't recognize e new codes
s tey v been uperaded.
making it imposbl to dial
calls o them. Thar's because
‘e exiting area codes, the.
new ones do not have 3 2o or
2 one in the middle; instead,
ey use two trough nine.

‘Businesses nd other PEX.
wsers can call 1 (281) 792-
9999, at 10 cost, o est whether
heir equpment can reach the
new codes.

nciuding Alabama, Colorado,
Virpiia and Washington siate,
have begun implementing new’
area codes

Beginning this mont,
rough nest year, nine
areas—Chicago, Dallas, Miani,
Oregon, South Carolina and.
souben Calfornia—vill add
nexw codes. By next year,a total
of 23 new codes—including one
fortoll-free 800 service—aze.
Sated 0 be in operation, affeting
‘millions of people

“The new aea codes are beng.
ntirted because 2l codes mder
e old plan, which dates back to
he 15405, have been exhauseed
hanks o the explosion of such
services a5 cellular phones, fax.
‘machines and pagers, nd the

‘North Flrida: 904; 352 Dec.3.
Misourt 314 73 Jan 7.
‘Subusban Chicago: 08:
547 Jan 20 2nd 630_Aue 3.
‘Dalas: 213;972_Feb. 1
Ohio: 216 330 fst guarter
1995,

‘Southern California: 310
S62—Feb 1

need for second telephone Ines
for personal computers.

“The new area code plan will
‘e it possibe o create 650
new areacodes and wp o ive
bilion new telephone mumbers,
he FOC said. The FOC doesn't
expect the e area codes tobe
depleed il well beyond 2000.

‘Source: Capper’s, Vel 17, No. 135, 101455 page 2

a. According to the newspaper aricle, what i the difference between the new area codes and

old area codes?

b. A new area code is constmucted according to the following rules: The firt digit cannot be 2
00ra 1. The second digit s restricted according to what you found out in Part 2. The third
digit can be any mumber from 0 to 9 Under these rules, how many new area codes are.
‘possible? Does your anstwer match the number given in the artcle? If not, go back and

examine your work.
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(®) The aricl sbout scescodes mention the ol elephone munbering plan from the 1940:.
hatplan wasdevsed by AT, which waste cnly eephone compan i the Urited States
e 1983
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. A standard telephone rumber in the United States
s a three-digit area code, followed by a three-
digitlocal prefix, followed by a fourdigit local
‘mumber. Thus, there are 10 digits ddd-ddd-dddd.
160 to 9 could be used for each digit, how many
telepbone numbers would be possible?

b. The original AT&T numbering restrictions are
Tisted below. Under these restrictions, how many
different ten-digit phone mumbers were available?
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Original Telephone Numbering Policies
0 cannot b sed a5 the firs digit of an area code or 2 local prefi,since ialing 01 reserved.
for eaching the operator.

‘Phone rumbers beginning with 1 ae reserved for inernal we ihin th telephone system, 9 1
‘camnot be used a the first diit of n area code o a local prefix.

‘Early phone numbers included lter, for example PYramidd-1225 instead of 794-1225. In
order o b able 10 cial levers, most uumbers on a telephone have letrs asociaied with them.
‘However, 10 avoid confusing the rumbers 0 and 1 with the ltters O and , the mumbers 0 and 1
o a telephone do not have associated Ietrs. 5o, 0 and 1 cannot b the second digit of a local:
prefix.

“The teephone system used th second diit t disinguish an area code from 2 local prefi.
Since the second diit of  local prefix can be anything except 0 and 1, the second igitof an
area code musbe 0 or 1.

“The third digitof an area code can be any rumber. The tird digit of 2 local preix can be any
‘mumber except0or L

“The four igits o the local mumber can be anying.
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@ Some countin situations require more than the Multplication Principle of Counting Addition
Al can oy an mprtant rle. It anthescouning priciple e Addon Priciple of
Counting hic s it h il b of outcomes o v ks o o e
‘number of outcomes from each task (minus the number of outcomes that are common to both
Tk e e ). Desrbe et ane i o i vescgation hre s wed e
Addiion eiciple of Couting o belpcount e mmber of possblitis
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[¥Check Your Understanding

Think about how many different automobile license plates can
‘be made under certain constraints. For example, in 2009 in the
state of New York, a icense plate had seven characters. The first
three characters were letters and the lat four were mumbers.
a. How many differen license plates were possible in

New Yorkin 20097
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. Suppose that no letters or numbers can be repeated. How many license plates are possible?

. Suppose that the three letters are used to represent the county, with MON used for all icense
plates issued to residents of Monroe County. Do you think this is 2 good plan? Explain

. License plate configurations do not always include all possible letters and numbers. Suppose:
New York started their letering with ACA-1000 and counted up, leaving out leters “L"“0."
2nd “Q” to avoid confusion with 1 and 0. How many plates ae possible?

. Tn some sttes, for a special fee, you can request a personalized plate. Suppose that in New York,
‘ou can order a personalized plate with 5 characters dravn from letters o the digits 2 to 9 with
repetitions allowed. How many personalized plates could be issued in New York?
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@ 10 some small towns, there may be only one prefx fo 2l th telephone mumbers of residents.
Whn 2 e rei i eeded,t o be b . For example, el October 3, 1990l e
{cephon mmbers i P, Towa, egan s e 472 Read he e below it
ppered ol paper 1 smormcethe i of e it

Important Notice to Fairfield Customers.

Effecive October 3, 1992, telephone customers
estabishing new elephone service i Fairfield
‘may be asisned 2 new tlephone mumber
prefix—465.

‘Existng 472 prefx mumbers in Fairied are
curently filledto capacity, making this addition.
necessay.

New GTE customers in Faicfield wllbe
assigned a new 469 telephone prefixor a 472, if
avallable.

Customers who ae curently assigned 2472
prefix will continue with that rumber.

Souree: The Faield Weekly Reader, Ocisber 15-21, 1592

Assuming no restrictions on the digits, bow many different phone numbers can be created with
the 472 prefix? How many different phone numbers are available in Fairfield using both 472 and

469 prefixes?
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@ Every computer on the Internt has an IP address,which is 3 number in “dotted-decimal
notation” that dentifie th computer. The most commonly used version of P musbers in 2010
‘was IP version 4 (IPv4). Below is a diagram showing an IPv4 address.

AN P sres (st decma ntasion)
172, 16 .254 . 1

oy Ty oy
20101100.00010000.11111110.00000001.
e ittt

Thitytwo it (4+81, o 4 bytes

4. The top mumber inthe diagram above is the type of IP number you will probably see if you
check the netwvork settings on a computer. This number cansists of four decimal mumbers
Separated by dots. Each of these decimal numbers in converted info a binary number inside
the computer. A binary rumber i 2 string of 1s and 0s. Each 1 or 0 s called a bt Thus, an
IPv4 address s a binary string consistng of 32 bits. How many different IPv addresses are
possible, assuming no restrictions on the bits?

b, As with tlephone rumbers, there are some rstictons on [Pv4 numbers. The retrictions
et ratber technical, but the most commn rstictons put imitations o the e of the
decimal rumbers 0 and 255. The decimal number 0 i represented 252 byte 23 00000000; the
decimal rumber 255 i represented as 1111111, (I you know how to convert decimal o
binary, explan the conversion for 255) Suppose thatth only resticions for an IPv4
‘umber ae that the decimal numbers 0 2nd 255 e not allowed for the 15t and 4th bytes In
thissituation, how many Pv4 rumbers are posible?

. Due to therapdly growing numbers of Intrnet users and Infemet devices,there are not
enough IPv4 mumbers. Another ype of IP addressis IPv. An IPv6 number has 128 it
How much bigger i the number of possible IPvS numbers than the number of possible IPv4
‘mumbers (assuming no restrictions on bits)?
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(@ Website passwords sometmes have very specfic requirements. Fo example, 2 password for
e U, ey Web s i 2010 b reqiments s o e fllowing, The pssord
‘ot conu xacy 10 st n o ollwingarder: 2 uppercuse ers, 3 ows cae
Tetes 2 g, 2 specialcharacier. nd 2 ot e o ny o he ot pevios
5pes. A “speciol chacter st b ane of the " charactor from b amber o o
andied compte esboned.Fovs e diffent password e possie it s
p—
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@ e original plan for assigning tlephone numbers tht
Jou invesigsed i Problem & ofInvesigaton 1 o
paee 360 was implementedin 1947. At ht e, te
el ofmambers vas expeced st o 300 yeas
However,b te 1970 the munbers wer alesdy
arting o o] S the mbeing pla 0 be
‘modified. n this task. ou will count he number of
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different phone numbers that were available in 2010. The North American Numbering Plan
Agency (NANPA) administer the telephone numbering plan for the United States, Canada, and
some countries in the Caribbean.

a.For three digit area codes, the first digit cannot be 2 or a 1. Assuming no additional
restrictions, how many three-digit area codes are possible under this plan?

b Certain area codes are classified as “Easily Recognizable Codes” (ERCs). ERC designate
specal services, ke 888 for toll-free cals. The requirement for an ERC is that the secand.
and third gt of the area code must be the same. The firt digit has the same restiction a5 in
Part . How many ERC ae there?

€. The seven-digit number following an area code has the same restrictions for the first three
digits 2s described for area codes in Part 2. How many of these seven-digit phone numbers
are possible?

. Assuming no addifional restictions, how many ten-digit phone numbers are possible under
the NANPA plan?
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@ Consider matices tatbave nly O or 1 35 enis
. Howmany 32 maics s possle thathave 0 o 135 enis?
b. o mny e m mstices e pos bl ths haveenties o 0 ¢ 17
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@ At many pivate and some public chos, students sz requied o wear uniforms. Suppose e
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‘boys must wear navy or khaki pants; a short-
sleeve or long-sleeve white shirt; and 2 sweater,
vest, or blazer

a. Explain bow the Multiplication Principle of
‘Counting can be used to reason thatin any
‘roup of ateast 13 boys, two will be wearing
the same type of uniform.

b. How big would the group need to be to

‘uarantee that three boys would be wearing.
the same type of uniform?
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@ Esanine the icene platesfrom Michigan and Minnesotashown belo:

* MICHIGAN »

2. What appear to be the license identification schemes for the o states?
b. Why do you think the two states bave different schemes?

. Howis the license plate identificafion in your state similar to, and different from, those for
Michigan and Minnesota?
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Youlive in a world of cell phones, text messaging, and social networking Web sites. Communication
today is quite different from that in the early 1900s. The first transcontinental telephone call occurred
on January 25, 1915. Alexander Graham Bell placed the call from New York City to Thomas Watson,
‘s former assistant, in San Francisco, CA. It ook five intermediary operators 23 minutes to set up
this phone call from New York to San Francisco.

‘The first long-distance telephone call dialed directly by a customer was placed much later in 1951
‘when Mayor M. Leslie Downing of Englewood, NJ, called Mayor Frank Osborne in Alameda, CA.
‘The connection took only 18 seconds. To make this call possible, the phone company, AT&T, used
area codes for the first time. The first two area codes used were 201 in Englewood and 415 in
Alameda
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Think about the general form of telephone numbers—a 3.-digit area code followed by a

3.digit prefix followed by a 4.digit suffix.

@ Area codes like 201 and 415, with only a 0 or 1 in the second place, were expected to provide
enough phone numbers for use in the U S. until wellinto the 21t century. How many different
area codes do you think are possible with a 0 in the second place? How many different area
codes do you think were possible altogether in 1951 and in the years to follow? Explain your
reasoning.

(® What do you think is the maximum number of phone numbers with area code 201 that were.
available in 19512 Explain your thinking.

© Would your answer be the same in the case of the 415 area code? Why?

@ Area codes today have other digits in the second place. What digit is in the second place of
‘your area code? Why do you think aditional digits are now used in the second place?

® Does the community in which you live have more than one telephone number prefix? Why do
you think that s the case?

@ 1fyou know the popuiation of a town or city, how might you estimate the number of telephone
number prefixes needed?
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@ Some Intemet Web sites require users to have passwords so that access can be controlled and
security can be maintained. The number and type of characters allowed in a password can vary.

. Suppose a password consists of anly two characters: one letter from A to D, followed by one:
digit from 0t0 2.

i.. How many different passwords are possible? Explain the method you used to get your
‘ansrwer. Describe at least one other method that could be used.

ii. Do you think this password format is practical? Explain your answer.
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b, For one Web site, passwords consist of five characters: three digits from 0 to 9, followed by
twoletters from A to Z.

i.. How many different passwords are possible?

Ti. Suppose an unauthorized user tries to gain access to the system simply by trying
different passwords. I the person can try one password every second, and the system
does not cut her off, what is the longest it could take to get ino the system? (For this
question, ignore the need to also know the correct usemame )
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¢. Personal Identification Numbers (PINs)
‘used in Automated Teller Machines (ATMs)
are similar to computer passwords. You
‘must insert your card and then enter the
correct PIN in order to get access to your
‘bank account and withdraw or deposit
‘money. A PIN often consists of four digits,
0to9. Some ATMs will confiscate your
card if you enter the wrong PIN too many
times. Use a counting argument to explain
‘why you think this is done.




