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'I'm A PtRSON\''
TO& IT rmPORT
coR VIE TO
SUCCE.EDr

MT

-STUMM

WHY NDIDIC
JOHKINY PASS
.THE XXX TEST

FOR MINIMUM
COMPETERCY?
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The demands on teachers are heavy.

The fifth or sixth grade teacher with-

25 to 30 students in often responsible

for covering many subjects besides

mathematics. The seventh or eighth grade.

teacher may be teaching only mathematics

but be working-with 125 to 150 students

each day. Within this assignment the

teachdr.aust find time for corredting

homework, writing and grading tests,

discussions with individual students,
-N

parent conferenceS, teacher meetings and

lesson preparations. In addition, the

teacher may be apked to sponsor a stu-

dent.g up, be present at athletic

events open hous,es, or coacfi an

athletn tcam.

Demands are made on the teacherl

from trther sources. Students, parents
.

and educators ask that the teacher be

aware of students' feelings, self-4mages

and rights. Seheol districts ask teachers

to enlarge their backgrounds in mathema-

tical or educational areas. The state

may.impose.a list of studentbobjectives

and require teachers to use theae to 4

evaluate each student. There arcs pres-

sures from parents for students to

perform well on standardized tests.)

MathematQans and mathematics educators

are asking teachers to retain the good-

parts of'modern mathemattes, use fhe

laboratory approach, teach problem-Solv-

ing as well as to Locrease their knowledge

of leprning theories, teachipg scrategs,

and diagnolas and Wviluation..

t-
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There'is-a pioliferation

'of textbooks and supplementary

material available. Much of

this is related to the demands

on eeaCker. discussed above.

The teacher in small outlying

ayeas has little chance to see

much of this material, while

the te;icher close to workshop

and Kesource centers often

finds -the.amount of available

material unorganlzed and

overwhelming.

The Mathematics Resource Project.was conceived to help with theme concerns.

The goal of this project is to draw from the .vast amounts of material available

to produce topical resources for teachers. These resources are intended to help

teachers provide a more effective learning environment for,their, students. From

the resources, teachers.can select Classroom materials emphasizing interes4ng dr111

and practice, COncept-building, problem solvinglaboratory approach, and so forth. .

When completed the resources 'All include readings in content, learning 'theories,

diagnosis and evaluation as. well as references toother sources. A list of the

resources is given below.

1

.

Number Sense and Arithmetic Skills (experimental edition, 1975)

Ratio, Proportion and Scaling (experimental ediotion, 1975)

Geometry (in progress, 1976) 4

Mathematics in Science and Society (tn progress, 1976) ',,

, Number Patterns and Theory

Mathematical Systems and Sentences'

Measurement and the Metric System

Relations and Graphs
,

Statistics'and Information Organization

Probability and Expectation

A
*.
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Calculator-s

Applications

Problem Solving

Mental Arithmetic.

.Estimation and ApproxiAation

Laboratory Approaches

VASSOOVIN OATERIVIS

RATIO

Getting Started

Rate

.Equivalent

0 Ratio ).9 a Real Number

4

PROPORTION

Getting Started

Application

SCALING .

Gating Started

Making a Scale Drawing

S letpentary Ideas in Scaling.

Maps.

PERdENT

Percent Sense

As a Ratio

As a Fraction/Decimal

Solving Percent Probleps
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This is an experimenuil_edition of RATfO, PROPORTION AND SCALING. The resource
is intended to provide teachers with ideas and materials to help them in their im-
portant work which involves the minds and personalities of their students.

WHAT IS IN THIS RESOIIRCE?

'The Teaching Emphases section stresses

important areas which may help to teach

most topics. These include:

01
,

Calculators
il

(50)Applications

1 Problem Solving

Mental Arithmetic
..

:1174::Est1mation and Approximation

11)

4JDLaboratory Approaches

The C!assroom Materiais-section in-.

cludes:

-0 Paper and pencil worksheeEs

Transparency masters

Laboratdry cards and activities

Games

Teacher directed activi6-es

'0 lulletin board suggestions (
The teacher commentaries whtch.appear

before the subsections 'of the classroom

materials intend to:

Provide new mathematical informat on
,(historical., etc.)

Give a rationale foc teaching a topic

Suggest alttrnate was to introduCe
or develop topics

Suggest ways to involve students

Highlight the classroom pages

tir Give more ideas on the teaching .

emphages

illOW,-ARE THE IDEAS RELATED? A

The classroom materials are keyed to
-

dash other within the section, io the

teaching emphases and to the commen-

taries with symbols and teacher talk'as

shown on the nat page. 4'

The commentaries refer to specific

classroom pages (cited in italics) and

often classreom pdge is shown reduced

in 'size next to the discussion of the

page. 'The.commentaries relate.the'vari-
.

ous teaching emphases to the Mathematical

topic of that subsectton.

Each teaching emphasis includes a

rationale, highlights frOm the classroom

materials,and,a eomp*te list of class-

room pages related to that emphasis.

HOW CAN THE RESOURCE BE USED?

Each teacher will decide which material

is apprppriate for his/her stludents. The

importance of the teacher's Eple in making

theSe deH61.ofts cannot,be emphasized

strongp enouih: A teacher might use a

few of the paper Eind pencil worksheets to

supplement the textbook, use the labora-

tory activities to give more "hands-Qn"

'experience,' or organize a unit around a

teadang emphasis. 'Thus$ the resource can

serve as a.springboard to develop a more

flexibae mathematics curriculum. More

importantly, the te.f.tcher can supplement

the resource with his/her own ideaf to

build a dynamic instructional pibgiam:



PAGE FEATURES
t
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. When a dittd master is made using the thermofax process, the material in blue
will bot reprodUce. Thus, the -student's copy will contain only the material printed
in black. The corners are designed,to describe.the content on each page.

T

The symbols below identify
the teaching emphases in
this resourde. Each of

1

thebe is discusapd in the
Lection Teaching EMphases.

Calculators

(i)
Applications

Problem SolmARF

Mental
Arithmetic

Algorithms

0%40
0%40

Estimation and
Aliproximation

Laboratory -,mallpr
Approaches

Here is the type of activity.
This refers to the Suggested
use of the page.

"Enrichment (involving investigations
or extensions of mathematical topics)

kill-tuilding (involving 'self-
correcting pages and applications)

Introduction (ising concrete or semi-
concrete -models-to'tntroduce con6epts
and meanings)

III"These are the main topics
covered on this palt.e.

0,044404

k!)

FATIMA, OMAR'S WIFE, SENT HIM TO THE WELL TO GET EXACTLY ONE

LITRE OF WATER. HOWEVER, HE HAD ONLY A 5-LITRE JUG AND A 2-LITRE JUG.

CAN YOU HELP OMAR FIGURE OUT HOW TO GET EXACTLY I LITRE?

't

. WHICH OF THE FOLLOWING AMOUNTS OF WATER CAN HE CARRY HOME USING

ONLy HIS 5-LITRE AND 2-LITRE JUGS?

1 1, 2 t, 3 1, 4 r, S t, 6 t, 7 I, 8 t

"WHAT AMOUNTS OF WATER CAN DE OBTAINED USING ONLY 3 t, 5 1,

AND 11 t JUGS?

SEE IF YOU CAN FIND THREE JUGS THAT WILL MEASURE AMOUNTS FROM

I LITRE TO 20 LITRES USING NO OTHER CONTAINERS!

COULD YOU HAVE USED ONLY TWO JUGS?
a.

Z1644

,

1111;41001 Creditis given here to the source if the
pagOis a direct copy... Maas from other
sources.are also noted.

Nr\
Any odir blue
material\pn the
page is teacher

9
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CAT.CULUORS
RAT I ONALE

As e-arly as the seventh century B.C.

the counting beard or abacus was in-
.

vented and used for-simple whole number.

coMputations. Merchants and traders of

ancient times probably would ,have found

the abacus cumbersome to carry around ip

their back pocket. If they were alive

today, they could not only have a cal-
1

culator in their pocket but they might

have a computer terminal in their brief-

case! Electronic calculators are one

of the hottest selling items around the

world. They aretbecoming as popular

and inexpensive as watches. They give

instantaneous effortless answers to

\gny computations. They are small,

/quiet and'cheap.

Using-a calculator is relatively

easy, You push a few buttons in sequence

and "Voil\a!" the keyboard display flashes

the answer. "Moat of us have so far

explored numberland by the very laborious,

manual route. The hand calculator lets

yOu traVel by automation; and explore.

'far afield effortlessly." [Wallace Judd].

Paper and pencil calculations are often

slow, inaccurate iritt$4 tiresome. Interest

and enthusiasm for mathematics is often -

killed by such drudgery. The-calculator

becomes a fantastic'tool thaX frees us

to do inveStigations_and problem, solving.

Its speed allows us to keep pace with our

raeing minds as we search for solutions,

conjectures, and more questions.

The electronic calculator is NOT a

fad; it ts here to stay. Like the radio

and television, soon everyone may.own

one (or two or three). The calculator

is bound to change our way of life just

as other advances, in technology,have.

'Already educators are arguing about tpe

use of the calculator.in the mathematics

clasateem: ShOuld the caltblator be

used when teaching arithmetic skills in

elementary schools? Will children need

.to memorize addition and multiplication

facts if they learn to compute using a

calculator/ Will senior high students

need to le4rn how to use logarithmic

tables.or should they use an eleCtronic

calculator instead? In other tyds, the

whole mathematics curriculum from kinder

garten througL-college will need to make.

serious adjustments.to account for the

use.of tbe.electronic calculator. Be-

cause the calculator is becoming avail-

able to all members of our society,

including children, educators will heed

to decide how electronisiviculators

fit into the school curriculum.

Recently,pocket or desk calculators

have been used in mathematics classrooms

to motivate students and expand their

ability to solve "messy" real-world

problems (i.e., stock investments, tax

forms,Anterest on car payments, pollu--

tion cbqtrols). The calailator provides

the ibmediglie feedback of answers and a

probelm-solving flexibility that
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TEACHING- EMPHASES

4111
encourages the student to become in-

volved in Complex computations.

However,-one n,eeds to be Careful!

Most calCulators do not reta:in and

-display all the numberf or operations

entered. If wrong numbers are entered

or operations are' entered in the wrong

order (a faulty algorithm seq6ence),

the incorrect answer must be recognized

by the student. To'tell 'a reasonable

answer from an unreasonable ene,

student needs to know how 'to compute

using the basic arithmetic facts, hoW

to round numbers, how to estimate and

approNimate anSwers, and how to place'

a decimal point. 'Arithmetic skills

_and numGer sense areAPerT%important if

410 the hazards of,a calculator cre .co be

avoided. Ale calculator does not

replace thought pilcesses. It is a'

tool that saves time and energy and

frees us to think an0 do mathepaties

above the computational level.

SUMMARY

I. Calculators fit into the'classroom
in different ways:

1. Non-electric calculators (abacus,
etc.)

a. teach; concepts)in counting,
placevalue, and 9pithmetic
computations, and

.,b. demonstrate algoritbms for
solving compuiational pr.oblems.

2. Electronic calculators free the
stddents from tedious pencil and
paper calculations. They allQw
the .student to .

a

CAWLATORS

speed up "messy" calcaaticins;
-

and

. b. .investigatelAand work on mathe-
matical problems and applica-
tions that would otherwise
involve long, unmanageable
calculations.

'II. The teacher can prepare students for
electronic calculators by . . .

1. tmphasiling estimation and -approx-

thecking.answers and placing the
deciMal point_ correctly;

, .

4-:-Teachlng,the student to determine,
-tbe rOasonablenpafi,eVe4117;011er
by approximate'caLiciudiMO'fia.::.

,

-intrpducillgsituatIon *070.oblets: 2
s.4,uitere 0)4? 4211nd caltulatot-is--ah

obvious aid to cumbersome, timo-.: ."

coicsuming calculations.

4. ,Asking-students what typet of' mis
t s can be made while using the
calculater.

Teachers-can prepare theMselves

1 for using the electronic calcula-
tOf in instructiol by . .

1. Experimenting with it,themselvea.
(Let the students see the teacher
using a calcUIator,.)

2. Reading current periodiCals and
checking the rathematics publics-
ion companies-for new ",calcu ator"

books. (rhere is curreritly no body
of knowledge about,hoto,use a

calculator in the elad.-oom..)

3. Having dry open Mind abou the use
of the calculator before ciding'
that the calculators will b a

it

cure-all" toteachiq compu ation,
or that they should-be banned rom
the matheraticl curriculum.



.TEACHING EMNASES.

Selected Sources for-CalcClators, .

A

CALCULAIIORS 3

Glenn, Wi1liat1H. 'zind Donovan A.-Johnson. *Comts,,McGraw-Hill.
.\

. ..\
Judd, Oallace. Oymes, Tricks 6,,1Utz1es for a Bland Calculator, Creattve

a ,

Kenyon', Raymonci. G. ICan 1.arn About Calculato s and Computers, Harper-Row, 1961:

'National Association,Of Secondary School Principals (NASSI:),
October 1974.

Popular St1eAce, February-1975.

e..

I 3

Curriculum Report,

4
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TEACHING EMPHASES CALCULATORS

`.4. 4.

P(AMPLS OF CALCULATOR PAGESOUND'IN THE CLASSROOM MATERIALS
41+
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Simple and compound interest

have easy formulas, but messy,

repetitiim computations that

car be handled very efficiently

by the electronic calculator.

Multiplying ind adding large

numbers can be frustrating and

panful.to do manually. The

electronic calculator provides

quick answers; then basic con-

clusions can be drawn from the

data.
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TEXCH1NG EMPHASES

V. fr.

When measuring and recoKding

data,-the calculator is a

welcome assistant for ana-

lyzin$ results and making

quick numerical comparisons.

Non-Electronic Calculator
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This calculator can be used as

a visual learning aid. -The studentc%
,

sees percents actually being com-

puted through t)le use of the simple

paper model.. ,

I.
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TEACHING EMPHASES

CLCULATORS FaUND IN CLASSAIOM MATERIALS*..

RATIO:

Rate a

FIX THAT LEAK

a
I NEED A JOB LIKE THAT!

d Equivalent
7

DETERMINING RA:TES.

CALCULATORS .4.6

lthINURATES TO DETERMINE,EARNINGS

I'D WALK A MILE. 'DETERMINING AND COMPARING

Ratio as a Real Numbei-

PI'S THE LIMIT
. APPROXIMATING

CLOSER & CLOSER . RATIO AS A REAL NUMBER

RABBITS, PLANTS-AND APPROXIMATING TH4 GOLDEN RATIO
RECTANGLES ACTIVITY V

PROPORTION:

Getting Started

THE SOLVIT MACHINEA DESK
TOP PROPORTION CALCULATOR-

Application

ONLY THE SHADOW KNOWS,

CRUISING .ABOUND

wpRLD RECORDS

I MEAN TO BE MEAN!

PERCENT:4

. As a 'Fraction/Decimal

'THE PERCENT PONTER RETURNS

Solving Percent Problems

THE ELASTIC PERCENT
APPROXIMATOR EXTENDED

CRUS PRODUCTS METHOD

USING PROPORTIONS TO FIND HEIGHTS

USING PROPORTIONS TO CONVERT MEASURES
ors

USING PROPORTIONS TO COMPARE MEASURES

DETERMINING MEAN PR4ORTIONS

AS 4 DECIMAL

USING A PERCENT CALCULATOR

GRID PERCENT CALCULATOR I USkNG A PERCENT CALCULATOR

16
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TEA:CHING EMPHASES

GRID.PERCENT dALCULATOR II

GRID PERCENT CA4rULATOR III

GRIDTERCEin CALdULATOR IV

GRID i'ERCENT CALCULATO'R
EXTENSIONS

rELARGONIUM

WHO'S #1?

COUNTING EVERY BODY

CERTAIN GROWTHS ARE
bENEFICIAL

Alb

USING A.

USING A'

USING A'

USING A

CALCULATORS 7

PERCENT CALCULATOR

PEReENT.CALCULATOR

/

PERCENT CALCULATOR

PERCENT CALCULATOR

FINDING PERCENT OF INCREASE

SOLVING PERCENT PROBLEMS

FINDING PERCENT OF INCREASE

FINDING AMOUNT OF INTEREST

rt.

,
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APPLicui
p

RATICIINAL6'

Over 2000 years 'ago man developed
,

number symbols, arithmetic calculations

and geometry to, describe.anci record

-redl-vorld happenings. Mathematics was
a

Use4 to solve the problems of merchants,

Sellentists, builders and priests:.

About 600 B.C. Creek mathematialians
I. $

took a differeqp approach. They

began studying,pumerical patterns and

"geomeery for their, aesthetic qualities.

Mathematics became an intellectual

exercise, with no necessary applications

in mind.. The development of' mathematics

was soon traveling in two directions:

practical or applied mathematics, orig-

inating from the Egyptiaps, and "pure"

mathematics, originating from the Greeks.

Practical and "pure" mathematics are

not always separable. One often in-

spires and directs th6 other; they -

become interwoven. As a result, appli-

cations of mathematics fall into ,three

categories: a

1) applications to rbal-life situ-
ations such as business, finance,
sports, polls Id census taking

2) applications to other disciplines
scienceomusic, art)

) applications to other branches cif

mathematics (problem-solving acti=
vities in the realm of- "pure"
mathematics)

The Egyptians, for example, were inter-

ested in learning as much as'they could

about their envirdnkent and how.to con-

'trol it. Today we are also'curious

alrut the rapfdly cilanging environment

we have crested. I;tecatAse of thi3 Complex-
's,

ity of pur culture and its emphasis on.

technplogy, mathematics is very important

.to us in our'jobs in our daily lIving

and in our future.

We face many problems in olir aily

living. Since all problems require the

collection of information before solu-

tions canbe found and analyzed, mathe-

matics is often a helpful tool in solving

problems; yet few people relate mathema-
,

tics to real-life situations or real-
,.

life situations to mathematics.

Many teachers have neglected to teach

applications of mathematics for a number

of reasons:

1) "I have little background in

applications of mathematics."

2) "My students often have little or
i no background in science, art;

music and other disciplines."

3) "Applications require elaborate
equipment and preparation.'t-

4) "My students are not interested in
applications."

5) "Good applications take too mluch
time to teach. There is plenty to,
teach in the math textbook."

6) "How can My students,apply mathe-
matics when they do not even iave
basic computational skills?"

Yet educators and tile public agree

that applications of mathematics are

very important and should be taught in

the mathematics-classroom. Society is

demanding aEcountability and relevancy

\\In our education system. Students need

18
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c

ample opportunity to pxperience mettle-
.

matics in a practical sense so that

they will be better equipp.ed to apply

it as adults.

Even tbough certain applications of

mathemOtics require special equipment

/aid materials: much of this equipment

can be constructed from inwpensive

sub,,titutes and common materials. Onee

the'equipment is collected or made, it

will last for years. Also, various

. applications cart be adapted to fit

available materials and equipment.

Applications should include appro-
.

priate topics and, activities. Here

are a few questions to consider when

choosing an application of mathematics:

a) Is it intgresting to the students
and title teacher?

b) Does it stare at the appropriate
skill level?

c) Does it extend'and devel4 the
.computational and/or problem-
solving skills of the students?

d) Does it include topics, skills or
ideas which might help the-Btu-
Aents contribute to society and
deal with real-life situations?

e) Could it be done as a laboratory
activity? k

f) What concepts does it imigy and
develop?

Selectell.lours±p_saLLiA

40,,,atze,

APPLICATIONS. 2

g) -Hofw much time would It take to
teach?

h) What-equipmtnt and materials bre
needed or available?

SUMMARY.

1. Applications of mathematics fall into
three categories:

a) applications"to real life situa-
tions

) application's to other discipIives,
a d

) ap lications to other_branches of
mathematics.

2. Down.through the centuries, mathe-
matics has been a useful tool for
solving real work problems and
analyzing our. environment.

3. Even though many teachers have ne-
glected to teach applications of
mathematics, our complex society
demands that publin education teach
practical mathematics and problem-
solving techniques..

4. Mathematics can be used to solVe
problems in the real world and in
other disciplines.

5. Applications tp real life situations
and other subject areas (i.e., phy-
sics, social science, economics,
art, mu9ic) make abstraet mathematics
more meaningful and undeistandable.

6. Applications should include appro-
priate, interesting topics and
activities for students and teachers.

Hodges, E.L. Project R-3 Materials, T.M.T.T., San.Jose, California, 1973.

Information Please Almanac Atlas and Yearbook? Dan Golenpaul Associates, 1975 (or
current yearbook).

Jacobs, Harold R. Mathematics--A Human Endeavor, W.H. Freeman and Co., 1970.
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The. Man-Made World, OcGraw-Hikl Book Company, 1172.

McWhirter, Norris and R0884 The Guinness-World Book of Records, Sterling Pu6lishing )
\

Co., Inc., or Bantam Books, 1975 (or current yearbook).
!

_APPLICATIONS 3

The Officiaa AssociatedPrrs,s_Sports Almanac, Dell Publishing cd., Inc., 1974 (or
current yearboo0.

-1

SRA Math Applicatlons Kit, Science Research Associlites', Inc., 1971.
*

USMES (Unified Science and Mathematics for Elementary Schools), Education Development
Center,' Inc., 1973.

\

The World AlManac and Book of Facts, Newspaper Entqrprise Association, Inc., 1975 o

current yearbook).



TEACHING EMPHASES

s

APPLICATIONS 4

EXAMPLES OF APPLICATIONS FOUND I N THE CLASSROOM MATERIALS

a t

From sport events to grocery shopping to' government spending, we are exposed t
.

to applications of mathematics. If we know how to work with numbers and mathematical

ideas, we can often use mathematics to-help us deal with real-life situations.
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Physical fitness is measured,

in: part, by one'sbody pro-

portions. Onde standard growth

, pattertis are tabulated and

verified, the average height

and weight of a'person at a'

given age provides a measure

for comparison.

44,

Unit pricing is frequently posted

below the items sold in grocery

and department stores for the con-

venience of the customer. As a

consumer we can develop an awareness

of prices and quality. Compare

prices, by fipding the.unit'cost

and determihe which item is the

better buy.

vvhcits)
.,

.....

, ,h .....1 oo 1 1 rind ..."....1 00. veld.

i. ..1.n.o. uoIght t. LI 1. glis.
1 p......1 ... 45 kllop...

1, cl,..g ,,,,,, . W. 20 1111..11.4.
O. ... Ow .1 11 1. .1.. t. .,..
- Ww914, 11 I1litIty000111 -------

"TYPE
11.1.1. 1.0 .0

./--
.41 .k29.9.-"?-°2! . 1_,_

I 1404W1Ci y041V ,re. 1.11) ./......"- w,104
IP

-
414.1hr In Crnr.nlet.er

TO 11

Arenr.qe
-Show t

10 ,eea

14 i .15
134-142
125-133

b

_11 yrtr
.1.53 Iii"i
140-1,52

1-30-139

GELOWTH

_12 yr:,
157- 160

..147...1.5.6

1 5-14

11-14121 FOR

143 WO
1E2 - .179.

G161.9
.

1-4 W.3. 1:15 _W e_
tai- 171 11V-I --1-71_

152 - 461.

140 151
154 T.161_

14ii-15
40.....6.3.,

147 1

Hravy
Averactr
LI ht.

40-52
1939
23 25

45-59
33-44
26- 52

46 -69
30-40
-26-35

55-68
41-54_,
34 --4o -

157-71

45 -se
le:;r4

GO -72,.
47. 59_
3i9-46

hr in IlIOCrroenr
lloniht ,r, cont....eras

10 ws
:roil 149 155
Averaqs 15.4-148

hos. t 125.135
Hoavy 38. 52

-Ave:wilt'? 3.0 3/
'1....ght 23-29

II Yra
148-189
139-148
130-138
43- 5/ 1
33-42 1

i"i. 32

GROWTH

12 WIC
is 7- 168.-
142-154
133--141

48- 69 .
38-47
29-.31

CHART MR
li Ni---a

162- 178
149-1(31

130-148
50-70
3949.
31- -Se

BOYS .

--1-4-Cii4r-

IGO 1,33

154.- 1453

1437153

61- 75
Ii5-430
-51 44

169- 185
159-168
146 -158
67-78
4946
4O-46

_ ..._.. . _

0 0.. la II ... old,Q4111,1t. 11/ 1t1111.4:11.1 to I leirt 7 1.11.0. loll.
41 tInd her wolrItt In hilograna,
1.1 hod her heli,111 10 trnItnetIen. 1111;11-1- I/ IitChito . 1 1.0
I 1 Wfini lc nor lindy !nen'

h. $Ohlt fp II $ rat, old, neigh. fit 'sound', rod I. 41 In, hoe 111.
111 Mot lohn ' o eno trht In kIlorlopm.
10 rind 1.0414'. hotell in eentIlsetler. -,) What I. 1114 1,404, In.`, 4,4,,

- --
. .

I fred sa 14 Inaro old, 0.1011. 120 mind., .4041 14 i4O 1m1111 0411
r0000 Mx holly 10110
Chink ynor goon. hy cilitiirioli fled'. eomosoftonta tog.:1,trii.

Ar



9,

It

/

6 TEACHING EMPHASES
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:From Er tosthenes who

;determine the circum-
.

Jerence of the earth to

Iloy Scouts determining

the height of a cliff,

the use of indirect

measurement is a useful

application of mathematics.

41r
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APPLICATIONS 5

' The anoomobile is one of the main

means of transportation. Each state

requires that a motgrist pass a

driver's'test and obey certain-rulpS

of the road, especially speed limits.

Automobiles gbd the problems they

create are frequently discussed by

students since riding in a car And:

being conscious of driving skills

are experiences they all have in

common.
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II. App_lications to Othet Subje,ct Areas

APPLICATIOVIS 6

A "basic working knowledge" of mathematics is often 4.equired for 41e study and
- I.

mastery of vqrious subjects. Science, filusic, art, geog hjr, computer science- and

i!rn theJormulation of,- their research problemsmar other disciplines

add applicAtions.

use mathematics

1

'CAM; .1,1!.. W. 00 !API.41 N

ACTIVITY X,
11.. 11 .s.v.a.

. .

S veal"

-

.., , .

rmrVd
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. ..111,3 leava too

.1

,a.soe so an.1 ti lo.to t., ... I tow

i2

la

1
o.mbel plala /11 01,
sa.3 pty.i.. of ...11140ar
4.1d r1 1'111.
..n 111-0 Syq>1.

The geography of the United

States and the transportation

systems are important to any-'

one traveling around the_U.S.A.

Thinking of distance in kilo-

metres is a new experience for

most Americans.

Plants are ansimportant part of

our environment. Number patterns,

such as the Fibonacci sequence,

mathematically describe the

natural appearance of plants.

Mould' ring
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Use tho map on the next potgo. Meanuto the dintanco betwetin the
toilowIng ettles to tho noaroot hntt centtwn.to. Oh the mop
1 cm rovtonentn 100 km. Oslore out the actual distance in km
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A 4
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7
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1cm represents 100 km

O
- 4.3



TEACHING EMPHASES'

III. Mj.scell"aneous Applications

The need for certain matheilitical goncepts

.context of various situations. The teacher can

APPLIC4TIONS 7

4:

and tools may prise nAurally in the.

provide 1.nteresting acttatiesethat

arouse the students curiosity 't:rhether they are re,4.11-world problems or not.

Mk) R4-Y;crrPotati

..... 1 so.1

:1%."

, ,,.. .1 , ,.
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r 1

;

From a scale drawing the student

constructs a-hexagon-shaped container.

The student uses skillsJn measurement

(ruler and protractor) and visual

petception while working on this

activity.

PUNY PERCENTS

00, u

These short story problems

deal with percents that are

dmaller than 1%. Situations

are piesented to provide

meaning and understanding.

1
2)

0
--I of all eggs are re-
1

jekted. 20,000 have been ,

checked. eggs are
rejected .

to
for every 100

1 for -every

for every 20,009

1) In f473'abou1 400 auto
thefts were reported for
every 100,000 people.
What percent of the popu-
lation had cars stolen?

400 for every 100,000
4 for every

for every 100

1
6) A .-cup serving of

6
1

rice has -2 of the m1n-
2

imuM daily requirement
of yitamtn C. How many
cups would you have to
cook in order to halm
enougleVitamin C for
one day?

7) Many clothing labels
say, "Less than 1%.
shrinkage." If the ac-

tual shrinkage Is 11,how

much is,.lost if you wash
100 yds. of cloth?

f)
4
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RATIO:

Rate

_

')

APPLICATIONS FOUN.D_ It

APPLICATIONS 8

CLASSROOM MATERIALS

RATES AVE RATIOS

THE FRENCH BREAD PROBLEM:

FIX THAT LEAK

AS THE.RECORD TURNS

MY HEART THROBS FOR YOU

ST2EP RIGHT UP

I BELIEVE IN MUSIC

WHICH,IS A BETTER BUY?

WHICH IS BETTER? 1 .

WHICH IS BETTER? 2

BUT I ONLY WANT ONE

EIGHT HOURS A DAY

'Equivalent

V
EQUIVALENT RATIOS BY PATTERNS

THE OLD BALL GAME

RATIOS IN YOUR SCHOOL

ONE MAN'ONE VOTE

PEOPLE RATIO'

Ratio as a Real Number

RABBITS, PLANTS AND
RECTANGLES ACTIVITY II

RABBITS, PLANTS AND
'RECTANGLES ACTIVITY III

t.

/

IDENPNYING .DIFFERENT RATES

DETERMINING RATES

DETERMINING.RATES

DETERMIN-I-NG__RATES

USING RATE OF HEARTBEAT TO DETERMINE
PHYSICAL FITNES's

USING RATE OF HEARTBEAT TO DETERMINE
PHYSICAL FITNESS

DETERMINING RATES

USING RATES TO'COMPARE PRICES

USING RATES TO COMPARE PRItES

USING RATiS TO COMPARE.PRICEs

USING RATES TO COMPARE PRICES

'USING RATES TO DETERMINE EARNINGS

CONCEPT, GENERATING
"I

4 DETERMINING AND COMPARING'

SIMP,LIFYING

SIMPLIFYING

SIMPLIFYING.

25

DISCOVERING RATIOS1IN NATURE

APPROXIMATING THE GOLDEN RATIO
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PROPORTION:

Getting Started

P.ETITE PROPORTIONS 1

\\

PETITE PROPORTIONS 2

'DIV YOU KNOW THAT !

Application

4.

it

SOLVINC'PROPOR;TIONS

SOLVING PR4ORTIONS

SOLVING PROPORTIONS°

PROPORTION-PROJECTS TO .APPLICAT,IANS
PURSUE

APPLICATIONS 9

44.

a

6NLY THE SHADOW KNOWS USING PROPORTIONS TO FIND HEIGHTS

IT'S.ONLY MONEY USING pROPORTIONS TO CONVERT CURRENCY

ONE GOOD TURN DESERVES. USING PROPORTI9NS TO DETERMINE
4watu , DISTANCES

THAT'S THE WAY THE OLD BALL' USING PROPORTIONS TO FIND' nEIGHT
BOUNCES

ONE HECKVVA MESH Ut4ING PROPORTIONS WITH GEARS

GET IN dEAR USING PROPORTIONS liaTHtEARS

WHAT'S YOUR TYPE? USING PROPORTIONS.TO CONVERT MEASURES

.t
LIMIT YOUR SPEED -USING'PROPORTtONS TO CONVERT MEASURES

....

CRUISING AROUND '.." USING PROPORTIONS TO CONVERT MEASURES

WORLD RECORDS USING PROPORTIONS TO COMPARE.MEASURES

A QUESTION OF BALANCE USING 'PROPORTIONS WITH.BALANgS
INVERSE VARIATION

PROPORTIONS WITH A PLANK USING PROPORTION WITH LEVERS
INVERSE VARIATION

I'M BEAT! HOW ABOUT YOU? USING PROPORTIONS WITH GEARS
INVERSE VARIATION

MAKINC'MEANS MEANINGFUL APPtYING MEAN PROP T1ONS IN A
RIGHT TRIANGLE

ft
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4111 SCALING:

Getting Started

A PERFECT FIT

agils

ELEMENTARY- DEAR WATSON

Making a Scale Drawing

BE CREATIVE THIS CHRISTMAS

A PEN EOR YOUR'i3ENCIL

HOW MUCH IS YOUR GARDEN
WORTH?

a
USE METRES 141.4OUR YARD

USINc THE HYPSOMETER

STAKE YOUR CLAIM

ANOTHER STAKE OUT

Supplementary Ideas in Scaling

MAKE A'DIPSTICK

CAREFULLY CONSTRUCTED CARTONS

45 A SCALE MODEL OF THE SOLAR
SYSTEM

Maps

HOW HIGH .THE MOON

SCALING A .MOUNTAIN

THE GREAT LAKES

KILOMETOURING AROUND THE
, U.S.A.

AROUN6 THE U.S.A.

9

APPLICATIONS 19-

MOTIVATION

MOTIVATION
USE OF_A SCALE MODEL

ENLARGING WITH GRIDS

ENLARGING WITH A RULER

REDUCING WITH A RULER

REDUCING WITH A'RULER

FINDING HEIGHT WITH A HYPSOMETER

REDUCING UTIH AN INSTRUMENT
FINDING LENGTHS USING AN ALIDADE

REDUCING WITH AN INSTRUMENT
FINDING ANGLES USING.A TRANSIT

USING A SCALE TO DETERMINE DEPTH

CONSTRUCTING 3-D MOD-E.LS

MAKING A SCALE MODEL

MAKING A SCALE MODEL

USING CONTOUR.LINES-
.

'New

USING A SCALE DRAWING TO FIND
DISTANCES'

USING A SCALE DRAWING TO FIND
DISTANCES

USING A SCALE DRAWING TOPFIND
DISTANCES

.

pa.
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FOREST FIRES ARE A REAL
BURN

WHERE.4 IT %AT? USING A- TIME SCALE TO LOCATE POINTS

APPLICATIONS 11

USING ANGLE READINGS TO LOCATE POINTS
ON A SCALE DRAWING

OUR TOWN .READING A MAP
NIL

IT'S ABOUT TIME USING A SCAI4E DRAWING TO FIND
TRAVEL TIME

sw4

DO YOU KNOW THE WAY TO SAN READING A MAP
JOSE?

PERCENT:

As a Ratio

PERCENTS OF SETS-II

FUN AT THE FAIR

MORE FUN AT THE FAIR

BE COOL--GO TO SCHOOL

PUNY PERCENTS

PERCENT OF A SET

USING-PERCENT TO COMPARE

USING PERCENT TO COMPARE

USING PERCENT TO'COMPARE

PERCENTS.LESS THAN 1%

Solving Frcent Problem

.B-BALL TIME SOLVING PERCENT PROBLEMS

,THE SHADY SALESMAN SOLVING PERCENT PROBLEMS

INTERESTING? 'YOU CAN BANK. FINDING. AMOUNT OF INTEREST
ON IT!

AT THAT PRICE, I'LL bUY IT FINDING AMOUNT OF DIsmiNT

PERCENT PROBLEMS 1 WORD PROBLEMg-

PERCENT PROBLEMS 2 WORD PROBLEMS

PELARcONIUM FINDING. PERCENT OF_INCREASE

WIWS 1/1? SOLVING PERCENT PROBLEMS

HOW TALI1WILL YOU GROW? SOLVING PERCENT PROBLEMS

THE GOOD OLD TIMES FINDING PERCENT OF INCR E

STATE THE RATE , FINDING AMOUNT OF SALES-TAX
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4

APPLICATIONS 12

COUNTING EVERY BODY FINDING PERCENT OF INCREASE

CERTAIN GROWTHS ARE FINDING AMOUNT OF INTEREST

BENEFICIAL

HIDDEN COSTS IN A HOME

PERCENT FALAIES

29

FINDING AMOUNT OF INTEREST .

FINDING 'PERCENT .OF INCREASE/DECREASE



'PROBLEM SOLVING
411/

RATIONALE

Learning to solveproblems is prob-
.

ably the most important aspect of one's

education. 'No matter who we are, where

we live, or what we do, there will ,

always be problems fot Us to face and

problems for us to solve if we want_to

solve them. Sometimes it is not easy

to determine whethet.a situation really

is a problem for a particular individ-

ual. What is a problem to one person

may be an exercise to another. Per-

forming or pract+cing something (a

task) that one already knows how to do

is an exercise. Therefore, the task

ff

memorized." Once outside the classroom,

students rarely use the algorithms they

have memorized because the algorithms do

pot seem applicable. They come actoss

ambiguous, disorganized situations that

require considerable thought and skill

for making a' decisiOn or finding a rea-

sonable solution. Developing the abil-

ity to think'independently and make wise

decisions will help people to solve

future problems by themselves.

Problem solv-fag is a structurpd pro-

cess. George Polya, in his bodk How to

Solve It, divides the problem solving

process into four steps:

may require only a routine procedure 1)

which leads to the solution(s). How- 2)

ever, if the individual has a clearly 3)

defined, desired goal in mind, but the 4)

pathwaY to the *goal is blocked, then

. the individual has a "problem" to

solve. "A true prOblem.in mathematics.

can be thought of as a situation that

is novaa for the individual called

upon to solve it. It requires certain

behaviors beyond' the routine application

of an established procedure." [Troutman

and Lichtenberg]

Mathematics tea rs should pose and

provide problem that have no obviou

method or al4 ithm to follow in reach-

ing a solution. Too often students are

given page after page of various compur

tational exercises which use one or more

"essential" algorithms the students have

Understanding the problem.

Devising a plan.

Carrying out the plan.

Looking back and checking the

results.

Other authors have discussed the problem

solving process with similar steps that

match or'fit into Polya's four steps

(see elected Sources for Problem

Solving). These steps provide a struc-.

IPture which guides th problem solver

through a search for the solution(s) to

a Problem. In the discussion which

follows, several questions to answer and

"things to, try" ate given under each of

the four steps.

3 0

Understanding the Problem:

1. State the problem in your own words.
(If the student cannot read the .

probl6m well enough to undersfadd
its meaning, the teacher may need to

0
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read it to him. If the student can
read but does not understand the
problem, the teacher could rephrase
the problem. The teacher should
check for stumbling blocks. If

the student has read the problem
but seems bothered, ask what he
thinks aboq the problem. Perhaps
the stuaentistes the situation as
unrealistic* inconsistent or incom-
plete.)

1L. What are.you erying to find out?
What is the unknown?-

3. Whae relevant information do you
get from thesproblem?

4. Is there any Information that is
not need* to solve the problem?

5. Are there any missing data that you
need to know to solve the problem?

6. Are there any diagrams, pictures
or models that may provide addi-
tional information about the vrob-
lem?

7. l'Can you try some numerical examples?

8. Is it possible to recreate, drama-
tize, or make a drawing of the prob-
lem?

.

9. Can you make an eduCated guess as
to What the solution(s) might be?

Devising a Plan:

1. Make a diagram, number line, chart,
table, picture, model or grap45 to
organize and structure the data.

2. Guess and check. Organize the trial
and error investigations into a
table.

3. Look for patterns.

4. Translate the phrases of.the problem
into mathematical symbols and sen-
tences.

5. Try to solve one part of the problem
at a time (i.e., break the problem
into cases).

6. Have you worked a problem like this

PROBLEM WINING 2

before? What method did you use?

7. -Can you solve a simpler but related
or analogous problem?

8. Keep the goal in sight at All times.

Carrying Out the Plan:

1. Keep a record of your work.

2. Perform the steps in yoUr plan;
check each liep eareful0. .

3. 'Complete yo, diagram, chart, table
nr-graph.-

4. Follow patterns; organize and gen-
eralize them.

5. Compare your estimates and guesses
with your work.

6. Solve the mathematical sentence;
record the calculations and answer.

7. Work out any simpler but related or
analogous problems. Compare the
solutions.

Looking Back:

1. Can you check your result? Is the
answer reasonable?

2. 'What does the result tell you?
What conclusions can be made?

5. Is there another solution? Is there
another way of finding the answer?

4. Make up some problems like the one
you worked. Is there a rule or
generalization that can be used to
solve similar problems?

5. What method(s) helped you get the
answer(s)?

laS11.111YLIEn1.21121.912.1aa

"The best way to learn problem solving

is by working problems and studying the

processes we used in working them."

filia5A-LIEjt.2112111.221ELTO I a peraor"

is going to become a problem solVer,

he/she will need to be invdlved in a
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1

variety of problem-solving experiences.

Before Any problem can be tackled,

there .has to be the desire to solve

the problem. The teacher can motivate

the students by giving them problems

within their range of experience and

interests. Stimulating questions can

'guide the students through the problem-
.

solving process. Getting the students

to the point where they WANT to sq,lve

the problem is the most important step

that will Lead to successful problem

solving. To further insure the success

of a problem-Solving activity; the

teacher should stress a thorough under-

standing of the problem and encourage

students to devise and carry our their

own plan for finding the solution. It

is important to provide all students .

with enough time to arfive at the solu-

tion independently without the faster

students blurting out their solutions.

In'the beginning the,teacher should

realize that most students are NOT prob-

lem solvers. They become frustrated

quickly and tend to give up easily.

Ttiey often make incorrect conjectures

and fail tb check the reasonableness of

their answers. They lack a knowledge

of problem-solving techniques and the

ability to use them. Some students

have not acquired 'the necessary compu-

tational skills or reading/comprehension

skills needed to carry out the problem-

solv.ing process.

3 2

No Leacher or student has to memorize

Polya's four steps and its list.of

"things to try," but/ there are specific

skills from the list that cap be the

focus of a lesson. Some activities,

such as Patternn for Introducing Ratio,

Ratio of Ages And Proportions with a

Plank, have,specific patterns to follow

when finding the solution and then

finally arriving at a generalized

solution. Other activities like Poppin'

Wheelies in a Ping, SUrface Area and

Ratios 2, Percent with Cubes, The Per-

cent Painter Returns and Scaling a

Skyscrarer all use manipulatives or

cubes to build mode'ls of each situation.

These activities using visual aids

encourage active participation by the

students who often have little sonfi-

dence in their ability to tackle a

problem-solving situation. Many of the

specific problem-solving suggestions

discussed earlier can be tried and

applied while workin.g the problem-

solving attivities found in the .class-

room materials.

Argument

o . In the minds of all but a few

college freshmen, problem solving is

not a process by which one ascertains

the tAth. Rather, it is a process by
0

which one gets the answer in the back

of the book by A fsequence'of stefs,

each of which has been authorized by

4
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the teacheL." (Edwin E. Moise, Siam

News, Feb. 1975) _Indeed, too many

mathemattcs assignments do require rote

procedures to be followed while finding

the same answer as the "answer in the

_back of the book," but this is really

drill and practice, not problem solving,

,and the students are doing exercises,

not problems.

If.our studegts are to became

Selected Sources for Problem

PROBLEM SOLVING 4

independent thinkers and problem

so1vors, it is important that we give'

them many situations wach cannot be

routinely solved. It is important

'that we as educators provide guidance

and examiiles that involve a variety of

problem-Wolving techniques. Problem

solving a a process of thinking that

"emancipates us from merely-routine

activity."

Atlanta Project. "Mathematics Education: Problem Solving in Elementary Mathematics,"
College of Education, University of Georgia, 1972.

Butts, Thomas, Problem Solving...122.4.LicLi, Scott, Foresman and Company, 1973..

Dewey, John, How We Think, D.C. Heath and Co., 1933.

Gagné, Robert M. The Conditions of Learning, Holt, Rinehart, apd Winston, Inc.,
1965, pp. .214-236.

Hints for Problem Solving, Topics in. Mathematics for Elementary_School Teachers,
rcoklet No. 17, National Council of Teachers of Mathematics,. 1969.

Polya, George. How to Solve It; Princeton University Press, 195.,

Schaaf, Oscar. ,"Problem-Solving Approach to Mathematics Instruction," unpubliehed
mimeograph.

Troutman, and Lichtenberg. "Problem Solving in the General Mathematics Classroom,"
The Mathematics Teacher, Nov., 1974, pp. 590-597.

s.

33
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EXAMPLES OF PROBLEM SOLVING FOUND ,IN THE CLASSROOM MATERIALS

I. 1.12E129.11_11JYTill..91..(21.11.

Manipulatives and models enhance the understanding of the problem. They

vide a 'representation of the situation, creating visual Ind physical feedback

is often necessary in the search for a soIttion.

The Spirograph creates many

exciting patterns. How does

it work? The wheels and rings

move together in ratios to

create intricate designs.

6

pro-
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Using 100 cubes and a calculator,

a percent model can be inVestigated.

By observing the patterns found, one

can predict and perhaps genaralize

what happens in similar problems.
oir
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Studenta learn to inter-

pret a model or drawing

by experiencing piob-

lem situations that

involve its use.

Sometimes students

will solve a problem

more readily if they

bard a-scale model

or look at a drawing'

of the situation.

II. Research Problems

ResearA is a fundamental process that all disciplines use to gain and expand

-\ knowledge in their fields. Situations a e encountered where the answer is liot known.

PROBLEM SOLVING 6

laterge *Way%
OWE

d "C410 01 1,../W. "AIL 01_ TiMke 3.11S1.12n
to anauef thi,ne goaptIonn.

How Iona IS onch hulldios lftontlf
H ow wido la uach (nide)/
How tAIL la on,h bolldlna?

A whidow watinu, II working on tho
!tont ot hutIJItta 12. 20 motto.;
trots thy top.nnd 10 metro.; float

hoildI011 91. Put an x to dhow
(oo window umthot.

11 Mahal wIndow tadmhet la on MO WV,
a el. 20 mAIrtm trom thy olduvolk
nd 1/.1 auflten from holldina Pl.
Fut no It to how him.

Unless one performs some experiments, gathers data and, in general, does some

research, the answer mayin6ver be clear, not even with educated guessing.

:-

Which letters of the alphabet

occur most frequently in

printed materials? How can

we find out?--do a little

research dnd compile the

results. Use the informs-

tidn to creat your own

"Morse code" and compare it

to the real Morse code. a

3 5

1 NM_
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odoh of d IvIttO. A 6:11 marl, a.II h, suaatIO,10d.

II

Ffirl
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INV
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a) tact, tIodent ,an retool . Moat 1011wat 1.40; et. 1hu v;11 A

1110 hlolkhnald .an he) kept.

hi h Wet, hay ataih caa hyonoittnyted on shy boltyttn hoat4, am)
aont can ..h.tdy in hla temolta. thy Wag hot RI401 Pfln nead to he scaled
to Make the ate. mahapaably,

a
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Set up an experiment and record

weight and distance in a table.

What patterns are noticed after

the data is recorded? Is there

a relationship between the

weights and distances?

(1,

Miscellaneous ProblsajolAtig

PROBLEM SOLVING 7

,,,eNR*

PLANK
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I v
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--------
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Cronatol QAie Igo / \dt nD, Web

These n petite story problems give common situations

that use numbers and proportions: The format of the

prob makes the proportion easy to.identify.
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This sarple bulletin botn;ds display

asbociates'a reasonable scale with As

corresponding drawing or picture. A

brief discussion-c6tered around the

display may increase the students'

understanding of scaling and its rela-

tionship to their visual world.
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PROBLEM SOLVING FOUND IN CLASSROOM MATERIALS

RATIO:

Getting Started

CAN YOU FIND THE PATTERN? USING PATTERNS

PATTERNS FOR INTRODUCING RATIO

CONSTANT COMMENTS

ROWS AND RATIOS

WHAT'S IN A RATIO?

RATIO OF AGES

.P.ate

USING PATTERNS

USING, PATTERNS

DE*RMINING RATIOS FROM PATTERNS

INTERPRETING RATIO STATEMENTS

USING RATIOS TO COMPARE CHANGE IN AGE'

FIX THAT LEAK DETERMINING RATES

WHICH IS A BETTER BUY? USING RATES\IO COMPARE PRICES

Equivalent

POPPIN' WHEELIES IN A RING SIMPLIFYING

SURFACE AREA AND RATIOS 2 SIMPLIFYING

Ratio as a Real Number

RABBITS, PLANTS AND DETERMINING THE FIBONACCI NUMBERS
RECTANGLES ACTIVITY I

PROPORTION:

Getting Started

PERWNALIZED PROPORTIONS

PETITE PROPORTIONS L

SOLVING PROPORTIONS

SOLVING PROPORTIONS

PETITE PROPORTIONS 2 SOLVING PROPORTIONS
ao4

CCUNTEREXAMPLE RECOGNIZING INCORRECT PROPORTIONS.

Appltcation .

IT'S ONLY MONEY USING PROPORTIONi,Ta CONVERT CURRENCY

A QUESTION OF BADOCE USING PROPORTIONS WITH BALANCES
INVERSE VARIATION
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PROPORTIONS WITH A PLANK

SCALING:

Getting Started

YOUR MOD ROD

THE LAST STRAW

CHOOSE THE SCALE

Making a cale DravAng

ROOM DECORATIONS

Supplementary Ideas in Scaling

THE PERPLEXING PENTOMINOES

PERCENT:

HOW WELL DO 'YOU STACK UP
THIS:TIME?'

3 FACES YOU SHOULD HAVE SEEN

SCALING A SKYSCRAPER

SCALING SEVERAL SKYSCRAPERS

, BUILDING A SKYSCRAPER

Percent Sense

0

DOLLAR$ AND PERcENTS

PERCENT WITH CUBES

THE PERCENT PAINTER

PERCENTS: BACKWARDS AND
FORWARDS 4

PROBLRM SOLVING 9

USING PROPORTJONS WITH LEVERS
INVERSE VARIATION

USING SCALES TO REPRESENT HEIGHTS

MATCHING OBJECTS WITH ENLARGEMENTS/
REDUCTIONS

CHOOSING A REASONABLE SCALE

BNLAgGING WITH A COMPASS AND RULER

WORKING WITH SHAPES

BUILDING 3-D MODELS FROM SKETCHES

IDENTIFYING 3-D MODELS FROM SCALE
DRAWINGS

USING'A SCALE TO LOCATE POINTS

USING A SCALE TO LOCATE POINTS

CONSTRUCTING 3-D MODELS

REFERENCE SET OF 100*
MONEY MODEL

REFERENg SET OF 100*
SET MODEL

RtFERENCE SET OF 100
SET MODEL

MODELS*

*Indicate-s percents greater than 100% are used on the page.
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THE WHOLE THING

FINDING 100% FROM BELOW

FINDING 100% FROM ABOVE

PEACE-N-ORDER

A. a Ratio

PERCENT PICTURES II

-

SET MODEL

AREA MODEL

AREA MODEL*

AREA MODEL*

GRID MODEL

PROBLEM SOLVING 10

PUNY PERCENTS PERCENTS LESSAMAN 1%

As\-11-FractIon/DecfM0

THE PERCENT yAINTER RETURNS AS A DECIMAL

SQlving Percent Problpms

A SIGN OF THE TIMES SOLVING PERCENT PROBLEMS

PERCENT PROBLEMS 1 WORD PROBLEMS

PERCENT PROBLEMS 2- WORD PROBLEMS

WHO'S #1? SOLVING PERCENT PROBLEMS

CERTAIN GROWTHS ARE FINDING AMOUNT OF INTEREST
-BENEFICIAL

PERCENT FALLACIES FINDING PERCENT OF INCREASE/DECREASE

Nkr,

*Indicates percents greater than 100% are used on the page.'
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Many of our day-to-day calculations

are done mentally. Withoutlu.sing pen-
_
cil and.paper or a hand calculator, we

often think about answers to such

questions as: Did the clerk give me

the right amount of change? . How long

will it take me to travel across town?

How many boxes of candy will have to

be sold for'a fund-raising project

needing $500?

Mental arithmetic is an important

basic skill which can be app)..ied te

many situations. One might perform

mental checks on routine computations. .

Mental arithmetic can help students

develop a better number sense apd a

40 better feeling about their ability to

calculate answer7;7--it may tlso im-
e

prove their knowledge of basic facts

and motivate them to move on to more

advanced or applied mathematics.

People can use mental arithmetic to

improve the process of estimation'and .

approxylation by . . .

.Selected Sources for Mental Arithmeti'

1) Checking for reasonableness and
correctness of answers.

4) ,Getting "ball-park" estimates.

3) Rounding.

4) Computing with simplified numbers.

5) Multiplying and dividing by powers
of ten.

The use of mental arithmetic can

quicken the problem-solving process--

-especially for those problems-which

involve tnial and error.

Jusf as'any skill' must be developed

througlri)ractice, the ability to do

arithmetic,mentakly can.be Dmproved with

drill and mental calculations. These

can be short and part of the daily rou-

tine .(such /ma a.five-IINnute warm-up

'activity). Or the-activities can be

longer and stressed early in Ole schocil

year to develop the habit of using

mental arithmetic.. Encouiage the stu-

dents to do Mental caicula ions whenever
-

they are involved in checking pencil and

paper calculations, calculator activi-

ties, and problem solving.

Cutler, Ann and R5delph McShane. The TrachtenlaulLimajlmalLaLliTIsslimILLE,
Doubleday, 196O.

1

6'

Garvin, Alfred E. Shortcuts Checks and_Apiroximations in Mathema.ics, J. Weston-
Welch, 1973.

Kramer, Klass. .119.mla.1..S2pWation, ScienCe Researth Associates. 4
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MENTAL ARITHMETIC 2

EXAMPLES OF- MENTAL ARITHMETIC PAGES FOUND IN THE' CLASSROOM MATERIALS

I. Games and Puzzles.

ci..mes and puzzles-dften require quick thinking. Figuring onpaper or using a

.calculator is not-always n4cessary or convenient.

Haterialm,

Roles;

ii

2)
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41
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Equivalent r#tios form patterns

theZ can be aSsimilated mentally.

This puzzle matches equivalent

4 ratios and displays self-

correcting answers.

al

4.

4.

This game involves chance and

straOgy. The player makes an

educAted guess between a scale of

2:1,.3:1, 7r 4:1 for each toss

of the die. This requires a quick

mental evaluation'of the position

on the playing board, the number

on the die,..and the best choic4s

of a scale.
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MENTAL AkITHMETIC 3

II. Cdncepls and Patterns

Once a basic Concept is understood, one can use mental arithmetic and shortcuts

to cut down,computation. Patterns often lead to the answers and mentally following

a pattern can reveal.the final answer with minimal effort.
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Quick mental computation discloses

the simpleyatterns and compari-

sdlts displayed in the charts.

42

4.

Proportions can be solved by

following a special pattern.

In any proportion the product

of the means equals the

product of the extremes.

I.
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6.0

MENTAL ARITHMETIC FOUND IN CLASSROOM MATERIALS

RATIO:

Getting Started

rft. CAN YOil FIND THE PATTERN?

--t

, USING PATTERNS

PATTERNS FOR. INTRODUCING USING PATTERNS
RATIO

41)

'Equivalent

EQUIVALENT RATIOS SY
rATTERNS

CONCEPT, GENERATING

7

EATING CONTEST GENERASING

THE OLD BALL GAME DETERMINING AND COKPARING

A LOVELY DESIGN RECOGNIZING -

'SPIDER TO .FLY,RATIOS RECOGNIZING

A VISUAL ILLUSION RECOGNIZING.

SPICY RATIOS RECOGNIZING.

A STATEMENT OF.PRIME RECOGNIZING
IMPORTANCE

THE WEATHER REPORT

PROPGR1ION:

Getting Started

GETTING BULLISH ON
PROPORTIONS

WE MUST WORK TOGETHER

AN EXTREME TOOL

A STINED SURPRISE'

SCA1ING:

Qettliig Started

4

tCALY

.6

RECOGNIZING

'MULTIPLICATION. METHOD

CROSS PRODUCTS METHOD

CROSS PRODUCTS METHOD

SOLVING PROPORTIONS

CHOOSING AN APPROPRIATE SCALE



. ktr

TEACHfNG EMPHASES MENTAL,ARITHMETIC 5

PERCENT:

As a Ratio

r

WHAT DO A CAT AND A SKUNK EQUIVALENT FORMS
'HAVE IN COMMON WITH V

Solving Percent Problems

HOLLYWOOD SQUARES

A SIGN OF THE TIMES

REVIEWING SKILP

SOLVING PERCENT PROBLEMS
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Why estimate and approximate? 'Why

should we be concerned with educated

guesses (estimation) or a process to

improve the accuracy of an educated

guess (apProximation)?

-Today, according to some authorities,

75% of adult non-occupational uses of

arithmetic is mental. If we are con-

cerned about students having a number

-;ense, then we need-to work on such

things as: mental computation, rounded

results, r?asonableness of answers, a

feel for large and small' numbers,.and

numbers representing measures.

In our daily lives wgilse inexact

numbers every time we measure. News

sources frequently use approximations

when discussing large numbers. Exact

.results are often not necessary, and

they often obscure the issue. (Which

would be better--49,717 people attended

the football game, or. "about 50,000,"

t The family income is $11,978 vs. The

family income is $12,000?)

. For example, we make many educated

guesses every time we

a) plan a trip (How long will it
take, when will we arrive, how
much will it cost, what should
we take?) .,..

,,b) determine a budget (I think we
can go out for dinner and a .show
once this year.)

We make a life and death estimatiop

when wp decide if it is safe to cross

the street, or If we can stop a car or

bike in time. .

44,

The reasonableness of calculated re-

sults can mean a difference of many

dollars to each of us, whether it be in

checking the change at the supermarket,

figuring-taxes, or making time.payments

on large purchases.

Often we need tol locate the decimal

point in computations by hand, with a

slide rule, with a calculator, or in

L. using square root tables. Even when we

do:long division problems we usually

use some type of "guess and check" method.

We make "ball park" estimates,for

a) how many (hot dogs to order for a
football game)

b) how things compare (can 1,000
people fit into the ballroom?)

c) personal information (ii we
could spend a dollar a second,
how long would it take to spend
a billion dollars?)

d) functioning effectively in our
daily lives.

Before anyone can make an esamation

that is more than just a guess, he must

first of all have a familiarity with

certain reference points for measures

of length, weight, time, area, volume,

cost, and so on. Most of these come

from experiences in the person's,day to

day-'Wor1L, They can be extended through

deVelopment of measuring skills, arith-,

metic skills, and a number sense for

large end small number's. ,To obtain a

It good" estimate, it is also useful to



TEACHING MIPHASES

have a knowledge of counting methods.

(For additional information see Peas

and Particles.)

Before a person can quickly check the

reasonableness of an answer he must

have already developed a wide variety

of arithmetic skills. These must

include:

a) ability to perform accurately
ap-eratians (9

million x 7 million requires
9 x 7 63)

b) ability to multiply and divide
by powers of ten

c) ability to perform operations
with multiples of powers of
ten--mentally if possible

d) being comfortable wi,th inequal-
ities and other relationships

e) ability to round whole numbers
and decimals to one or two signif
leant digits.

It is also helpful for more difficult

approximations if a person has a

familiarity with exponential notation.

Here is an example which illustrate&

most of these points: About how long

is a billion seconds?

60 x 60 x 24 x 365 Years 1"a:

1 x 10
9

1 10
9

60 x 60 x 20 x 400* 3600 x mop

x lo
9

1 x 10
9

4 x 103 x 8 x 103 32 x 106

I x 10
9

1
pa = x 10

2
z33 years 1

3 % 10
7 3

4 6

-1^

ESTIMATION AND APPROXIMATION 2

9%100

"411

There is much to be said for knowing

when to estimate and.when to approximate,

when to use an eatimation or approxima-

tion, and whc;r1 to use an exact answer.

The use of estimation and approximation

should'help all persons to deal with

exact numbers, underptand and perform

operations with numbers arising from

measurement, deal comfortably with num-

bers through approximate calculations

and rounding off, and in general develop

a number sense. Finally, it would seem

most worthwhile if teaching the tech-

niques of estimation and approximation

helped to eliminate the "exact answer"

syndrome.

SUMMARY

These are the key points to be empha:

sized when teaching estimation and

approximation:

1. When do we need to estimate and
approximate to find a róugh answer?

2. When do we need exact answers?

3. We often estimate "how many" (e.g.,
objects, people, items) or "how
much" (e.g. money, air, water).'

4. We often estimdte the dimensions,
capacity or amount of something we
would measure. (Measurements are
always approximate.)

5. Problem saving and computation is
aided by the use of estimation and
approximation to . .

a) check the reasgnableness of
answers

b) narrow the scope of your in-
vestigations

c) ,simplify computations
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0440
0440

6. The students.need q sound back-
ground in arithmetic skills,
number sense, and finding re-
ference points.

Garvin, Alfred D. Shortcuts Checks and A roximations in Mathematics J. Weston
Welch, 1973.

Herrick, Marian, et al. Mathematics for Achievement/Individualized Course 2, Book 5,
Houghton Mifflin, 1932.

Mathex Book 5 Measurement and Estimation, Encyclopedia Britannica 1970

Peas and Pargisk_s_ (Teacher's Guide), Elementary Science Study, 4 ster/McGraw-Hill,
1969.

A,

f

I.
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"410

EXAMPLES OF ESTIMATION AND APPROXIMATION IN THE CLASSROOM MATERIALS

I. Estimatin8 "How Mari"

Estimate the number of

people that work at your

school. How is the

student-teacher ratio

'determined? ,

it
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How much money can you save on

sales? Approximate your savings

on various items that are dis-

counted a given percent.

4 8

How many beans in the jar?

The container's volume plays

an important part in finding

a reasonable estiMate for the

number of beans.
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Draw the amount of area that

represents the given percent.

A reference set is always

necessary before an area can

be compared and then drwm.

Nor

SU- THROUGH DtiONST RAT ION

bring a number of res-through Containere to cleas and display them on A table where
all todente can ea. then. il..e.,04.11 cvlSnders, teat taboo. plane or plaeric cubical
ecatainate. plastic pitahare (cylindrical), household seafaring oust, drinking gl
and osa odd-shaped glass containers (1....vaefe. spherical glass bowl.. cones. wine
01

..aosdnytes..49

ASA otavavet-

,fertelSA revad..4-

:.satsw"

nen*.

9444,

nytiftgiast,

ftumwftr
p4diom.44,1, .0441-4-

A vabot Of ,ontepts can ha teoght salts% those Containate AS uteuel oide mod %Mita-
ultra

I. UsIns Liege pitcher, pOor reierad wrier I. rikv r ennel Into each contetnor
on the table to different levels.

Ask the etudenta en idantlfy the asount of outer ln each containar in% cOnitetee to
tve. ooluma of the whole container). Pot eneople, hee toll I. the Altote!
Poseible responeesi 1/2 full 10l full, .1 full, SO% empty, the boat
etisfefa response uthaid ba 1./2 lull. Encourage Student. to iro equivalent
enswarb in servant end detithal fermi.

Lae the otudence lithe an attire part ih this demunattetion it pourins water into
the containers. For eaeltple. elect sendfut(e) to fill each tor noel conefiner
epplostftetely Ii4 full foe 2Sl full or .21 full).

Why 10. eel* COntainer* gooier to fill to the approStapte abottnt than *there (Dianne
films) llivetone of Odd.ohsped contatners.)

4 9

Estimate_the.amount of water

it will take to fill each
1container or 50% full. Hpw

can you tell the xeal volume

of each odd-shaped container?

These experiments with volume

test spatial relationships and

the ability to estimate

three-dimensional quantities.

c
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faited

ONO

ESTIMATION AND APPROXIMATION FOUND IN CLASSROOM MATERIALS

RATIO:

Getting Started

COMPARISON 2

BODY COMPARISONS

Rate

MAKING NUMBER COMPARISONS

COMPARING WITH.LENGTHS

MATH IS A FOUR-LETTER WORD DETERMINING RATES

Equivalent

(RATIOS IN YOUR SCHOOL

ONE MAN ONE VOTE

PROPORTION:

Application

I MEAN TO BE MEAN!

SIMPLIFYING

SIMPLIFYING

DETERMINING MEAN PROPORTIONS

SCALING

Getting Started -

BEANS, BEANS USING A SCALE TO MAKE PREDICTIONS

CHOOSE THE SCALE CHOOSING A REASONABLE SCALE
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What'is_the Laboratoy, Approach/

For many decades, learning, instead

of just memorization and training, has

been the primary emphasis of education.

Each society or ,Community decides what

should be learnO. We are requireeto

learn mathematiics, reading, science

and-other subjects. Yet our schools
± --

have been organiied for teachers to

teach and not necessarily for children

to learn. The laboratory approach is

a philosophy whicfi emphasizes "learning

by doing" and breaks free from formal

teaching methods. "It is a system
,

based on active learning and focuses

on the learning process rather than
. ,

on the teaching process:" [Kidd, et

al.] Experiences are devised(to help

the student 'learn mathematics by.see-

ing, touching, hearing and feeling.

An environment--the math lab--emerges

wheie the\teacher and the students

work and communicate with each other

tO plan activities and learn by doing..

At the level of their abilities and

interests, the students discover

relationships and study real-world

problems which utilize specific mathe-

matical skills.

A labOratoiy approach breaks the

monotony of.straight teXtbook teaching.

%It extends and reinforces the students'

uhderstandings and skills\while pro-

viding background experienCes for

later development of abstract concepts.

It also offers a unique, concrete way to

learn mathematics. The laboratory

approach can be integrated into the class-

room and used along with, not in place of,

many other equally valuable teaching -

strategies.
A

Lab cltivities help to eliminate the

unrealistic one-method.syndrome so

characteristic of mathematics classes. A

variety of methods of attacking a problem

"e'en bp explored. Opep-ended activities

encourage studcnts,to make discoveries,

fOrmulate and tst their own generalize-
.

tions (i.e., problem solving). LSI;

assignments can be used to challenge the

students by providing them with oppor-
.

tunities for developing self-confidente,

habit,of indep'endent we,rk, an4 enjoyment

of mathematics. The relaxed atm;sphere

.can encourage student involvement and

positive attitudes toward -mathematics.

By direct .observation, the teacher can

assess the student's skills in problem

so.lving add computing"while the student's

attitude and work habits can also. be

evalUated.

The Mathematics Laboratou.

The math lab is an environment that

provides for active learning and encour-

ages active participation.

physical organization, thre

of mathematics laeratóries re most

often discussed.

1. A centralized laboratory a room

n terms of

basic kinds
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especially designed (or adapted) V
and equipped for use as a per-
manent math lab. Classes are
usually brought into 'the lab
room on a rotating schedule that
allows each mathematics class to
use the lab;Materials several"
times a week as needed.

2. A rolling or movable laboratory--
a set of 'lab materials placed on
a cart, stored in a central loca-
tion, and wheeled from classroom
to classroom as needeth

3. A.decentralized laboratory--a
self-contained set of lab materi-
als stored in the teacher's

. , classroom and readily available
(or the students to use:\

For most school,t1, the decentralized'

laboratory 'is the most practical and

desiratle math lab. Lab materials can

be collected and organized at a modest

rate as they dre constructed, donated

or purchased.

Eventudlly a. set of lab materials will,

grow to a size large enough to

versatile. The classroom e

quite

ent

to be versatile as well. Flat

tables, bOokcases, movable carts and

Other furt-iiture can be added to provide

work areas for the students and storage

space for the lab activities.

Vhat is a Laboratory AcLity?

A laboratory activity is a task _or

mathematical exercise that emphasizes

"learning by doing." It'can be a gape,

a puzzle, a paper and pencil exercise,

a set of manipulatives with a task card

or an experiment using apparatus an
-4

llik,
instruTpa t take-measurements. A

-.......-0--

4ABORATdRY APPROACHES 2

ipme involving two or.pore a.tudeuta
A

might review the concept,of equivalent

fractions. A challenging puzzle could

require a student to apply aeV.eral

rroblem-solving techniques. A lab

activity could use Cuisenaire Rode-to

illustrate decimal concepts, or multi-

base blocks to show place value,.or

wooden cubes to demonstrappatial

relationships, orAliactor boards to

clarify an algorithm. Manipulative ob

jects often provide physical models that

can introduce or.,clarify a mathematical

concept to the stuakt, .There are also.

exlcrimenta which can be performed to,
.

take meaaurements and gather data. Stu-

4nté.1earn how to use certain equipment

and tools in their search for solutions.

Laboratory activities can directly in-
.

volve students in "hands-on" assignments,

often vlith group participktion. Lab
.

activities encourage the student,to take

an active role in learning mathematics

rather than the passive rolsof "you

teach me."

C12.ts1,12&_St.arted

There-are many ways to implement the

lab approach. The descriptions below

provide-several suggestions to consider

when starting to use the laboratory

approach.

Mr. Langford has a claqs of thirtY

seventh.graders. He was apt sure about-

."

using lab materials-, so he decided to

cart small. He set'up-an "activity .
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corner" in the room. Three lab cards

with the necessary equipment (e.g.,

squared paper, ceramic tile, measuring

tape, metric wheel) were set up in the

"activity corner."---ach day for a

week a different group af six students

were allowed to work in pairs using the

lab mat'erials. The resti of the class

worked on related paper and pencil

exercises. All week was spent on the

study of area. All thirty students'had

a chance tei do the lab activtties, and

the activities integrated well with

the week's mathematics concept of area.

Mr. LangfOrd wants to collect or write

task cards that mix well with his estab.-

lished curriculum. Later, he might try

other ways of using the lab activity

cards.
0

Ms. Wilkins decided to assign each

Friday as a "lab day" for her eighth-

grade class of 28 students. She laid.

watched several classes using a "lab ..

day" once a week and decided to try it

herself. She prepared two sets of seven

lab cards covering seven different mathe-

matic topics. Ea6 student was assigned

a partner, and the pair would work
-

together for each of the seVen "lab

days." -For seven weeks the students

rotated to a new lab activity each

Friday. They were asked to keeO a

record of their results andtfollow the

planned rotation schedule. M. Wilkins

found that this Seven-week, period with

LABORATORY APPROACHES 3 .

.E6

one "lab day" a week coincided well

with the nine-week term. She developed

a second set of lab materials for another

seven weeks. This time there were 14

task cards put into 14 shoe boxes along

with manipulatives, paper, or other mater-

ials needed for each activity. Each cird

was written on the topic of measurement

and Contained various levels of abstrac-

tion and enrichment options for the

students.
P

Mr. Jeffreys and Ms. Slone had adjoin-

ing sixth-grade rooms. They had been

team teaching a number of unifs in mathe-

matics: They decided to try the lab

approach for their unit on Base 10 and

Other Bases. Their school had recently

purchased two Chip Trading Math Lab Sets.

Mr. Jeffreys and Ms. Slone picked

several chip trading activities t6 be

used every other day for two weeks.

They divided.the class into groups of

3 or 4 students. For each "chip trading

day" one studenp in each group was re-

sponsible for picking up and distributing

the manipulatives to each member of the

group. The days between each "chip

trading day" were used for discussions,

board work, and worksheets that emphasized

paper And pencil computation in bqse 10

and other bases.

, Thp above are examples-of teachers who-

were willing to.support an active approach

to learning. .They prepared for uaing the
0

lab approach.by collecting and organizing
A
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materials and deciding on tilt content

of lab' activities. It helps to gain

the support of other teachers; their

contributions and ideas can rapidly

increase the number of lab activities

developed.

Most difficulties thaarise.in the

math lab result from students not

knowing what to do. The'teacher needs

to find, organize and store lab materi-

als for easy use; tell students where

lab materials are, what to do with them

at'd how to schedule their use; prepare

task cards or directions for the lab

activities; instruct students in prob-

lem-solving methods of attack and

investoigation; interact enthusiastically

with students and share in their experi-

ences; and evaluate each student's

attitude's, work habits and accomplish-

ments-

Stairt smallin no way can most

teachers and students survive a tom-

plete change of program: Students who

have lffecome passive learners need time

to adapt to the role of active learners

They need supervision and guidance from

-the teacher as they learn to function

in the lab environment. Eventually,

the students should be able to select

materials for each lab activity and

return materials to the proper storage

area when firiished. By kdepAg a work

record, the students can evaluate thel:r

progress and try to improve their skills

and understanding... The students need,to

develop inquisitive attitudes that moti-

vate them to keep at 1 problem and not

'give up. Small groups or pairs of stu-

dents will require the cooperation of

each individual and the sharing of ideas.

Initially, when Iplecting material and

equipment to use in .the'mathiab, find

readily available materials in the school.

As time goes on, you will be able to buy,

make. or scrounge other materials as they

are needed for particular activities.

Ideas for laboratory activities can be

found in any of the sources listed in

the seleoted sources. Many periodicals

(such as The Arithmetic Teacher or The

Mathematics Teacher) include sections

ineach issue which contain ideas for

activities that require a minimum of

preparation-and materials. Notice the

interests of the students. Be creative

and use your own ideas or their ideas

as a source'of kab activities. Discuss'

and exchange ideas about math labs with

otHeir teachers.

Beigin with a lab acti ty that every-

one can do at the same tim Lateron,
.

the students can separate int groups or

bmall teams (students usually work best

in small groups of 2 or 3). Experiment

wIth the size and the mak9zup of the

groups. In the beginning it is a good

.clea to provide activities where each

group member hag a'specific role. .Pro-

vide several lab actfvleies and let each
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group move from one activity to another.

Have specific obAective(s) in mind

for each activity, and have a clear

idea of its mathematical content. Go

through the lab activity to find what

background concepts or skills the stu-

dents will need to tackle it. Cireck

for any difficulties the students might

encounter as they do the activity.

SUMMARY

1. The laboratory approach is a
system that emphasizes learning by
doing; it involves the student in
multi-sensary experiences that often
require social interaction as well
as physical partiCipation and pro-
blem-solving skills.

2. There are several types of math
labs--even math lab is versatile;
each includes lab materials; each
requires careful organization and

,upkeep.

3. A laboratSry activity is'a task or
mathematical exercise that provides
an active role in leathing for the
student.

Selected Sources for Laboratory ApEroatilf

LABORATORY APPROACHES 5

One can'implement the lah approach
in various ways:

a) Set up an activity corner and
allow a few students each day to
work on assigned lab activities.

b) Declare a lab day; perhpas once
a week the whole class will be
involved in lab activities.

c) Pick out a particular topic or
unit in mathematics; develop a
number of lab activities for the
specific topic and have the _stuT
denta work thrpugh the various--
activities each -day or every (

other day.

d) Be brave; try the laboratory
approach and plan your own
creative schedule and activities
for the students.

5. Most difficulties that arise in the
math lab result from students not
knowing what to do.

6. Start smallthere are many materials
and ideas to use in a math lab. Do
not be overwhelmed, but collect lab
materials gradually, adding manipu-
latives, games, task cards, etc. as
you have time to make and/or develop
.them.

The Arithmetic Teacher, National Council of Teachers of Mathematics.

Biggs, Edith .and James MacLean.

Hamilton, Schmeltzer and Schmelt
EL414,A_in the Junior High.

Freedom to Learn, Addison-Wesley (Canada) Ltd., 1969..

zer. -The Mathematics 'Laboratory," Isachin&_inallf7

Kidq, et al. The Laboratory_Apanlacti_1222Ath_traatIc!, Science Research Asociates,
Inc.. 1970.

Krulik, StepheA. A Mathematics Laborator
Saunders C9., 1972.

Handbook for Secondary Schools, W.B.

The Mathematics Teacher, National Council of Teachers of Mathematics.

Reys, Robert F. and Post, Thomas R. IETheMadull[j.tosatialL_ILLLELaslis.t.
Prindle, Weber and Schmidt, Inc., 1973 .

otA
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Sobel, Max and Maletsky, Evan. Teaching Mathematics: A Sourcebook of Aids,
Activities and Stra_t_tELL!A, Prentice Hall, Inc., 1975.

Teacher-Made Aids for Elementary School Mathematics, Readings from the Arithmetic
Teacher, Natiodal Council of Teachers of MathematieN.

a
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EXAMPLES OF LABORATORY 'ACTIVITIES FaIND IN THE CLASSROOM MATERIALS

I. "Homemade" Materials

When selecting materials and equipment to Use for lab Activities, it is rela-

tively inexpensive adU simple to Ilse available materials in the school. Apparatus

or equipment can often be made by the students. Active participation in measure-

ment activities helps to build concepts through visual, concrete experiences.
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A measuring instrument (in this

case, an,alidade) is often used

to record mathqlatical data and

to analyse olgt ehvironment.

a

4/simple apparatus can provide
students with an experiment that

uses problem-solving skills such

as filling a chart andmyoking for

patterns.
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The students develop an awareness

of their body and how it can be

described and compared using

mathematics.

S.

IL

Cubes &re versatile, "h4nds-on" objects. They can be,used to bridge the gap

between argtcact thinking, scale models and physical reality.

The students look at the abstract t.

two-dimensional drawings of a solid

and then construct .the cOrrespond-

ing three-dimensional figures using

cubes.

11
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Students build physical

models to clarify the

problem and help diem-

understand.the concepts

of volume and ratio.

a*

. ., ....., f oi . Ra J.,'"
,

101.1

, ,MODICL A
I* ...1

.on' k 1 r ,

.1.... ' ri.....
"M. ,

.6,4 WO

/..1"...
I'L i..r r' - (1t i 1- i ic,r- -
i t'l 'qr..,
4 t A 't 4li A'

. i. tt ij
: ! i, i 1- *

+ I. ,Ij i . ! ; ! . 4...
, , ; , , ,

t OM,

diliC

'
1

r r

...
.1,''

--!-

.4

It
.

-,

I-1 q.t.....

,

5 1.

'N.

i....../
11

,...

8 &Ira

-. -

\ "

...
.... ..-

.544
210

e.

$44

.

.- .,..
_

4

It
.M000.

....

le-
,,,,rit A 'It'

..,..4 .

r ..-`,'
ti i 1.,,--(...

i

1 it

.

1

.14001a.-

,

1116111

I (MI

0
.

r,

l.

--

,
-....,,..

,.

:

1
a

5 Cunt I:1

MODEL E

--- __ _._

Grid Activities

r--,T M1 " ITC1,35,VWCP.

LABORATORY APPROACHES 9

13/4.10,140a aroPW

aIlvtiv
(I) a) I..

h) fh ityrtwwe
(Ji Naha t andafai

pi %h..
h) Ono

V) tho
high

A 1,0% 01 ..onttsgot(o

(t, t. t mboa and imahe
(In .18 )

tot. o as long 4.
(tato as (Ong MO
(girt, a. Ions.
48 tAtdol I.

(('it nod
01 (1.1 nodal

Modal I
twIco AD

Mita 4. wide1

I

Vol/ono
A.cq_
12. cm1

.41h./1,

1

"than
,

I . l
wldo olo !Wel t

and tartc afs

Rota/ of the
voloma*. of ihts
Intl& lii

MODEL

...4

1

_

-Stroplaled- .

I 1

4

Model

a
b

MirviQnhlon'S-...
(7. 1 : G

.....--..

( I) nab° I ano
di) on.. thta ( /008 88 1.1110 48 ttodul I.
a) "... (h(00 I (000 05 WWI ...1 111100 l IMO* 40 Witty 40 Model I.
11 ItIll. 1 kV (toms a long. 11.100 I 11104 AB VW.% 114 thrOe llama 4. lap as

Nodal I.
.0

--

,AIIIIIIMIPBO
model DIrnensions kAlit)

R eat .o of thVolume

volumes cfl this
1

somplamed

d
e

9'2.1 18cm' 1

,

_mho

,

-

(A) lompr tho ainplII led ration with (ha alopllf led tat Ina In Khena couir Natty I.
IV, ii the 10011104 14110 ot the 001110e at a nodal to ttoda) 1 I. 16:1, how
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To fill in the table, the students

can make each model or look at the,

diagrams, depending on their

ability to abstract the situation.

. Grids and grid paper are used as two7dimensional models that pictorially

r present many concepts in ratio, percent and scaling. 'Construction activities that
,

involve making models, scale drawings or geometric figures often utilize grid, iso-

metric paper or squared paper.
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This activity features several

puzzles, such as fitting together

all the pentominoes to cover a

given area, and a game with

pentominoes. Puzzles and gimes

entertain yet provide important

practice with shapes and ideas.

_. _ _ . ______
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6 4. 1101166
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6 6

. .

r
k k 6. 4 66

1

The ability to measure angles and

line segments, to make scale

drawings, and to construct models

is examined in this lab activitY.
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The Lake and Island-Board can be

constructed for use with a.nuipber

.ofitab activity cards:' Here the

students use the board tO do percent

'exercises.

11 AL' /1.44 1111 'mit IP'. AA PLI ol:Illtr

1., lab. . I ..g.. . ..... ...11 1

.4 .146., 11.60. 14... .4 rm...
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LABORATORY ACTIVITIES FOUND IN CLASSROOM MATERIALS

RATIO:

Getting Started

BODY COMPARISONS

A MASS MEASUREMENT

ALL ABOUT YOU

A POUR ACTIVITy

PAPER'TOSS'

M & M'S

Rate

MATH IS A FOUR-LETTER WORD

SPY ON THE EYE

LET YOUR FINGERS DO THE
WALKING

FIK THAT LEAK

AS .THE RECORD TURNS

MY HEART'THROBS FOR YOU

COMPARING WITH LENGTHS

STUDENT DATA

',DETERMINING RATIOS FROM STUDENT
DATA

DETERMINING RATIOS_USINC_VOLUM

COMPARING RATIOS

DETERMINING RATIOS

DETERMINING RATES

DETERMINING RATES

DETERMINING RAyEs

DETERMINING BATES

DETERMINING RATES

USING RATE OF HEARTBEAT TO
DETERMINE.PHYSICAL FITNESS

STEP RIGHT UP 'USING RATE OF HEARTBEAT TO
DETERMINE PHYSICAL FITNESS

DETERMINING RATESI BELIEVE 'IN MUSIC

Equivalent

RATIOS AND CUBES I CONCEPT, GENERATING

RATIOS AND CUBES 2 CONCEPT, GENERATING

I'D WALK A MILE DETERMINING AND COMPARING

RECTANGLE RATIOS DETZINING

POPPIN' WHEELIES IN A RING SIMPLIFYING

-SURFACE AREA AND RATIOS 1 SIMPLIFYING

63
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SURFACE AR'EA AN4RATIOS 2

VOLUME AND RATIO I

VOLUME AND RATIO 2

CUBISM

Ratio as a Real Number

A VERY SPECIAL RATIO

PI'S TRE LIMIT

BUFFON'S PI

CLOSER & CLOSER

PROPORTION:

Getting Started

AS THE SQUARE TURNS

THE BOB AND RAY SHOW

THE SOLVIT MACHINE--A DESK
TOP PROPORTION CALCULATOR

Application

ONLY THE SHADOW KNOWS

ONE GOOD TURN DESERVES ANOTHER

THAT'S THE WAY THE OLD BALL
BOUNCES

ONE HECKUVA MESH.

GET IN GEAR

A QUESTION qy BALANCE

PROPORTIONS WITH A PLANK

I M BEAT! HOW ABOUT YOU?

64
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SIMPLIFYING

SIMPLIFYING

SIMPLIFYING

SIMPLIFYING

APPROXIMATING

APPROXIMATING

APPROXIMATING

RATIO AS A REAL NUMBER

RECOGNIZING PROPORTIONS

GEOMEWC MODEL

CROSSTRODUCTS METHOD

USING PROPO TIONS TO FIND HEIGHTS

'USING PRO ORTIONS TO DETERMINE
DISTANCES

USING PROPORTIONS TO FIND HEIGHTS

USING PROPORTIONS WITH

USING PROPORiIONS WITH

USING PROPORTIONS WITH
INVERSE VARIATION

USING MPORTIONS WITH
INVERSE VARIATION

GEARS

GEARS

BALANCES

LEVERS

USING PROPORTIONS WITH GEARS
INVERSE VARIATION
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SCALING:

Getting Started

YOUR MOD BOD

ELEMENTARY, MY DEAR WATSON

FIND THE ENLARGEMENT

THE LAST STRAW

BEANS, BEANS

RAVE YOU GOT SPLIT ENDS?

Making a Scale Drawing

GEOBOARD DESIGNS

BE CREATIVE THIS CHRISTMAS

PACE OUT THE SPACE

ARCHIE TEXS' RULER

A PEN FOR YOUR PENCIL

PLATO Aft THE SOLIDS--AN
OLD GROUP

PROJECTING.THROUGH A PINHOLE

A SNAPPY SOLUTION TO SCAU
DRAWINGS

.THE%PANTOGRAPH

HOW TO MAKE A HYPSOMETER

USING THE HYPSOMETER

STAKE YOUR CLAIM

ANOTHER STAKE OUT

Supplementary Ideas in Scaling

MAKE A DIPSTICK.
a

LABORATORY APPROACHES 13

USING SCALES TO REPRESENT HEIGHTS

MOTIVATION
USE OF A SCALE MODEL

'MATCHING OBJECTS WITH ENLARGEMENTS

MATCHING OBJECTS WITH ENLARGEMENtS/
, REDUCTIONS

USING'A SCALE TO MAKE PREDICTIONS .

USING A MICROSCQPE TO ENLARGE

COPYING DESIGNS

ENLAR ING WITH GRIDS

REDU NG WITH A GRID OR

ENLARGING WITH A RULER

ENLARGING WITH A RULER

RULER

ENLARGING WITH A RULER AND PROTRACTOR

.

DEMONSTRATION OF PERSPECTIVE

ENLARGING/REDUCING WITH RUBBER
BANDS

ENLARGING WITH A PANTOGRAPH

FINDING HEIGHT WITH A HYPSOMETER

FINDING HEIGHT WITH A HYPSOMETER

REDUCING WITH AN I4STRUMENT
FINDING LENGTHS USING AN ALIDADE

REDUCING WITH AN INSTRUMENT
FINDING ANGLES USING A TRANSIT

USING A SCALE TO DETERMINE DEPTH
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Maps

THE PERPLEXING PENTOMINOES

HOW WELL DO YOU STACK UP? .

ROW WELL DO YOU STACK UP
THIS TIME?

3 FACES YOU SAW

3 FACES YOU RAVE SEEN

.CAREFULLY CONSTRUCTKV CARTONS

BUILDING A SKYSCRAPER

BUILDING SEVERAL SKYSCRAPERS

A SCALE MODEL OF THE SOLAR
SYSTEM

HOW HIGH THE MOON

WEIRD COUNTY, U.S.A.

THE GREAT LAKES

PERCENT:

Percent Sense

STICKING TOGETHER WITH
PERCENTS

yOUR BODY PERCENTS

PERCENT WITH CUBES

THE PERCENT PAINTER

HUNDREDS BOARD PERCENT

IF

LABORATORY APPROACHES 14

WORKING WITH SHAPES
0.

DRAWING SKETCHES OF 3-D MODEL&

BUILDING 3-D MODELS FROMAXETCHES-

MAKING SCALE DRAWINGS OF 3-D MODELS

MAKING SCALE DRAWNGS OF 3-D MODELS

CONSTRUCTING 3-D MODELS

CONSTRUCTING 3-0 MODELS

CONSTRUCTING 3-D MODELS

-MAKING A SCALE MODEL

MAKING A SCALE MODEL

USINGA SCALE DRAWING TO FIliD
DISTANCES

USING A SCALE DRAWING TO FIND
DISTANCES

REFERENCE SET OF 100*
GRID MODEL

REFERENCE SET OF 100*
NUMUR LINE MODEL

REFERENCE SET OF 100*
.SET MODEL

REFERENCE SET OF 100
SET MODEL

REFERENCE SET OF 100
SET MODEL

*Indicates percents greater than 100% are used on the page.
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PERtENT WITH RODS &
SQUARE8 - I

PERCENT WITH RODS &
METRES -

ACTIVITY CARDS - NVMBER LINE

STRINGING ALONG WITH
PERCENTS

PERCENTS OF AN ORANGE ROD

As a Fraction/Decimal

BE A REAL CUTUP

PERCENTS WITH RODS &.
SQUARES - II

'PERCENTS WITH RODS &

SQUARES - III

PERCENT WITH RODS &
METR1SS II

PERCENT YITH RODS
METRES - III

,Solving PercElnt Problems .

LAKE & ISLAND BOARD

A,411pAToRy° APPROACHES.

le 4
0 4

;

REFERENCE SET OF 100
GRID MODEL-

REFERENCE SET OF 100*
NUMBER LINE MODEL

NUMBER LINE CONCEPTS

REFERENCE SET OF 100*
NUMBER LINE MODEL

REFERENCE SET OF 100*
-NUMBER7LINE-MODEL::

AS A FRACTION/DECIMAL*
GRID MODEL

AS A FRACTION/DECIMAC*
GRID MODEL

AS A FRACTION*
(GRID MODEL

AS A FRACTION/DECIMAL*
NUMBER LINE MODEL

( AS' A FRACTION/DECIMAL
NUMBER LINE-MODEL

USING A MODEL

*IndAcats-percents veater than 100% are used oft the page.

4W,

15



,t

,..CLASSROQM MAT:WS..
.

>



Ratio,is one of the most'useful ideas in everyday mathematics.

few tamOes of the use of ratio in newspapers and magazines.--

TEL AVIV AP

Israel has the
highest rat% of
physicians. There
is oral ph3.,sician to

every 420 people.

DURHAM, NEW 'HAMPHIRE
VOTED 14 to 1 AGAINST °
PROPOSED OIL REFINERY

-.6.1111-

In the last year of ihe Civil War
the North had 4 soldiers for every
soldier from the South.

In 1973 1 out of
every 25 homes in
Eugene,, Oregon
w.p.s.burglarized,

X ratio is an ordered pair of mea-

sures. The ratio of Northern soldiers

to Southern .soldiers in .the last year

of the Civil War was 4 to I. This tells

us that for every 4 soldiers from the

North there was only 1 soldier from the

SOuth.,- From this ratio we know the

relative sip of the two set but we

are not gLven the numbers.of soldiers.

This is the egsence of the idea of.ratio;

it gives relative measures which can be

used for comparisons.

69

Here are a

LONDON AP

Jack Nicklaus *s
a 1-4 favorite to
capture the British
Open which stares.
Wednesday at Car-
noustie, Scotland.

1



COMMgNTARY RATIO 2

INTRODKING YOUR CLASS TO RATIos.

4ch of the pictures from the student page Ratiou by Pi!cture TT in the section

RATIQ: Equivalent illustrates a ratio. For each ratio there i8 a corresponding

list of pairs of numbers which are in the given ratio.

N_O

Flashlights tp Batteries

1 for every 2

2 for every 4

3 for-every 6

4,for every 8

A

Shoes to Horses

4 for every 1

8 for every 2

12 for everY-'3'

16 for every 4

0 0,
0 0
o
Tires to Cars

5 for every 1

10 for every 2

15 for every 3

20 for every 4

With these lists of pairs of numbers the student can answer such queseions

as: If there were 6 cars, how many tires would there be? If there are 12 flash-

lights, how many batteries would there be?

Guessing Came

This game can help your students develop the idea of ratio. Place two kinds

of )bjects in a box, for example, pencils and chalk, and.tell your class the

ri io. Suppose the ratio of pencilsItt

,to chalk is 2 to 3. You may wish to

lain this means there are 2 pen-

ci s for every 3 pieces of chalk. Now

the claps, or possibly teams from ihe Pencils Chalk Total

class, try to guess.the number of pen- 2 3 5

cils apd chalk. For example, 8 pencils 4 6 10

and 12 pieces of chalk would be one 6 9 15

possibility. Ten pieces of chalk would 8' 12 20'

not be possible. What'are the possi-

bilities for the total number of pen-

cils and pieces of chalk?
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S I MPL I FY I NG RAT I OS

Ratios 'involving whole numbers are usually stated with

whole numbers. In the example oe the Durham,

against the refiTiery td every 1 for the

refinery. The ratio is also 1190 to 85,

since for every 1190 votes against the

refinery there were 85 votes for the

refinery. However, the smaller numbers,

14-to 1, are preferred. Conveying the

relative size of large sets by small

numbers is one of the advantages of the

idea of ratio.

In the tables

the previous page,

bers is A multiple

ot ratios shown on

each pair of num-

of the first pair.

Therefore, dividing any pair of numbers

inele table by a common

produce a smaller pair

are also in the table.

factor will

of numbers which

When the two

whole numbers in a ratio have no com-

mon factors other than 1, the ratio

is said te be a simplified ratio.

Activities for Simplqyinzjtatios

Play the Guessing Game described

above by placing a number of pieces of

44 chalk and pencils in a box. This time

tell the students the Limber of each

kind'and ask them for the. simplified-

ratio. Suppose, for example, there are

18 pencils and 30 pieces pf chalk. When

a ratio is-given,have them che,ck by list-

ing lts equivalent ratios.

"IS

RATIO 3

the smallest possible

New Hampshire voters tlwre were 14

kILIE02fSLI1/2.BP1a.ali_12,.ILIT11.1Tr For

1190 85.0° °

238 170

14 14--Simplifthd Ratio

Pencils to Chalk
'Guess Simplified

3 5 .4 Ratio
0

6 . . . . 10

9 . . . . 15

12 . . . . 20

15 . . . . 25

18 . . . 30
0

Multiply numbers in
the simpliiied
ratio by 6.
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There are some

RATIO 4

tables in the student text where the students complete the

data and compute the corresponding ratiA Here are some examples.

number ratio
simplified

ratio
Students that are left-handed

.5.111d=LliliALAIIIEil

number rati
simplified

ratio
Students that ride a bike to school

Students that do not ride a bike to school

RATES ARE RATIOS

A rate is a special kind of a ratio in which the two sets being compared have

different units of measure. Some texts call such a ratio a rate pair.

The two units in this

cartoon are dollars

and cords. The rate,

$95 per cord, is a

ratio between number

of dollars and num-

ber of cords and

gives rise to the

pairs of numbers

shown in this table.

Dollars to Cords

95 . . . . 1

190 . . . . 2

285 . . 3

SutIg/ted Activities

Start a bulletin boar& of.rates.

Have each student bring In an example of

a particular rate. Rates,such a:4 miles

per hour, cost per hour, births per day,

aceidents.per. month, gallons perapile,

ete., will be easy to find in hoOspapers

YOL( Vbe, (4iat see. in the, dancin9 flame_ ,5 9

:E 5ee .loc3s tho± cost nindyXive. dollars a mrd., That what':

and magazines...

Ga.' km5 ThiIes
1

3

22
14 4

GG
8 8
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The Guinness Book of World Records

and almanacs aYe valuable sources of rates.

Your.students might be interested in finding

out which Lmintries have: the highest

birth rate; the greatept income per person;

the lowest infant mortality rate; the great-

est density of people per square-mile; and.

the highest death rate. There are speed

records for people, animals, birds, planes

and cars where the rates usually involve a

unit of length and a unit of, time.

Your students can use each of these

rates to generate pairs of numbers, like

thoseshown at the right for the world.'s

speed typing record.

USING REAL NUMBERS TO REPRESENT RATIOS
Sometimes the first number of a ratio

is divided by the secbnd number,and the

resulting quotient is used to represent

the ratio. For example, Federal law says

that the ratio of the length to width of

the official United States flag must be

1.9. This mdans'that no matter what the

size of the flag, the length divided by

the width should be 1.9. The largest flag

in the world is the Stars ahd 'Strip-es

displayed annually on the side of J. L.

RATIO 5

0

The world population in mid-1972
was estimated to be- 3.7 billion, giv-
ing a population density of 72.7
people per square mile.

Saleed Typing Record

Number of. Number of
Minutes Words

1 170
2 340
3 510

1411111101111,

1144
MI 1.4

41N)111111e/1/10,011/Mtrie, t

MAWS'400111V.:ii4g.;,

Hudson's store in Detroit, Michigan. Its length is 235 feet and its width is 104

teet. Does the number 1.9 represent the ratio of the length tO the width of this

flag?

Students often have difficulty solving ratio problems whA a single real num-
.

ber is uSed to represent a ratio. The same difficulty often occurs with rates.

To eliminate this pyoblem the classroom materials of this,resource,use pie 'ratio

notation (1.9:1) whenever practical.



COMMENTARY RATIO 6

Sus6ested Studen_Activities

1. Measure the length and width of your school flag. Divide the length-by the
width and compare this number with the official ratio represented by 1.9.

2. Draw several different squares

and compute the real number which .represents

the ratio ot the length of a diagonal to the

length of a side. Compute this number to

one decimal place. Will this number always

be the same? See the student page A 511ecial

Ratio in all :zquareo in the section RATIO:

Ratio as a Real Number.

3. Draw several circles of different

sizes and find the ratio of the circumfer-

ence to the diameter. Computing the related

real number to one decimal place, will this

num6er always be the same? See student

pages: Pito th Limit, A Very Special Ratio

and Buffnto Pi in the section RATIO: Ratio

as a Real:Number.

TerMinology:
04

The word ."ratIo" 111;1s never been a favorite outside the mathematics classroom.

In newspapers, books and magazines the word "ratio" and notations for ratios are'

usually avoided by stich expressions as: 4 to 3; 2 .out of 5; 9 for every 1; etc.

Ratio is a Latin word for the verb reri (past participle, ratus) which means

to chink or estimate. In the Middle Ages it was commonly used to mean computation

To express the idea of ratio as we use it today, the medieval Latin writers used the

word "proportioV and most mathematical

works of the Renaissance times used the

word "proportion." This language has by

no mans died out as can be seen in such

expressions as: "Mix tile sand and water in

the proportion of 3 to I;" or "Divide this

In the proportion of 2 to 3." The use*of

the word,proportion for ratio was never

universal, and over the years ratio has

become the accepted terth in mathematics.

o
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Notation

It is pedagogically sound to introduce students to a concept before bringing

in notation. The examples and activities up to this point have not required the

use of ratio notation,and yet the basic idea of ratio has been Introduced and

used. When A notation for ratios is used, two of the most common are
a

a:b and

Both oi thes are read as: "the ratio of a to b." These notations can be avoided

in the introductory stages of using ratios and perhaps should be avoided by merely
awriting out the expression "a to b." The fraction notation is especially con-

fusing to students when it is used as a ratio to compare'two disjoint sets. This

will be examined further in the next section.

RELATIONSHIP OF RATIOS TO FRACTIONS

in some cases,the same situation may be described by either a fraction or a

ratio. Although not all authors agree, this resource uses the terms "ratio" and

"fraction" in the following way.

Ratio: A ratio is an ordered pair of measures. Any

two positive real numbers may be used in a ratio.

These numbers may be whole numbers, fractions, or

irrational numbers. For example, in any 30-60-90

right triangle the ratio of the length of the hypot7

enuse to the length of the longest side is always

2 to IT.

Fraction: A fraction is a number represented by an

or'dered pair of integers, written for b 0.
-

Fractions are often used to describe paft of a

whole as shown by the diagram at the rigbt.

Fractions-are also used to compare

part of a set to the whole set. In the
3

:example shown here ---or o the balls
12 4

1
are white. The fraction compares part

4

of tile set (a subset) to the whole set.

A ratio is often, though not always, used

to compare two disjoint sets. Fof example,

the ratio of white balls to black balls is
1

3 to 9 (1 to 3 or

7

I
-6 of the rectangle

is not shaded.

eo 410

% 4111110
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In this example both the fraction and.the ratio tell the relative sizes of the

two sets,but noither gives the 'actual size. The fraction 7, compares a subset

with a aet,and the ratio 1 to 3 compares two disjoint sets. This example shows

how the use of fractions to represent a ratio can be confusing. The ratio of
1

white balls to black balls is -5-
'

and yet only 1.of the balls are white.
4

Sometimes,a ratio is used to compare a subset to a set. Using the 12 balls

above, the ratio of white balls to the total number of balls is 1 to 4 or In%

this case, the idea of ratio is being used like a fraction, thtit is, part of a

set is being cOlpared to the whole set.

Here are four examples of the use of ratio. The first two of these examples

compare disjoint sets; the third compares a subset and set. How would yob inter-
.

pi-et the fourth exanwle?

a) Durham, New.Hampshire voted 14 to 1 against a proposed oil

refinery.
,

b) In tilt; last year .of the Civil War'the North had 4 soldiers to

. 1

)41

every soldie from the South.

c) In 1973 1 ( t ut every 25 homes in Eugene, Oregon was burglar-

ized.

d) Israel lyas the highest ratio of physicians. There is 1 physi-,

cian to every 420 people.

Ratio'statements can often be

replaced by fraction statements. To do

this it is necessary to'look at the

sets being c6Mpared. Suppos'e, for

i_'xample, that the ratio of hospital

patients with type 0 blood to those

without type 0 blood is 3 to 2. In

this ease,two disjoint sets are being

compared. We can use fraction6 and

say that
5
'oi the patients have type 0

2
blood or that d; not have type 0

5

blood..

r
b
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Sometimes we wish to convert

ratio statements given by odds Into

fraction statemen Suppose the

odds on Blue Boy winning were 1 to

3. This means that for every dollar

that is'bet on Blue Boy the odds

makers Will put up 3 dollars. In

terms of fractions Blue Boy has
4

(not
1
) of a chance of winning.
3

Ratio is one of the most

fundamental and important ideas

RATIO 9

raliketoplace-ti
ch., 2,5-dollar
bitoh etue80511

*Thal- mem
pa) tiou

he win

in mathematics; yet it is not givtn much attentign in many elementary or secondary

classrooms. We-,could in,crease students' abilities to understand many word problems

and applications involving rates alnd ratios if we would provide them with a better

intuitive idea of ratio. Using tables and the "for every" phrase seems to make

ratio much more understandable. Writing a rate such as 30 g/cc as 30 grams for

every 1 cubic cehtimetre or 30 g for every 1 cc can help students start a table.

Answers to rate problems can be seen as logical when they occur in such a table.

Let's give students a chance to use their intuition aria-logic on ratio problems

.before they learn to solve them formally.
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RATIO: GETTING STARTED

TITLE

I. CAN YOU FIND THE PATTERN?

OBJECTIVE
. TYPE

USING PATTERNS PAPER & PENCIL

2. COMPARISON 1 MAKING NUMBER CHALKBOARD
COMPARISONS ACTIVITY

3, COMPARISON 2 MAKING NUMBER
COMPARISONS

PAPER & PENCIL

4. PATTERNS FOrtNTRODUCING USING PATTERNS. DISCUSS ION
RATIQ CHALKBOARD

5. CONSTANT COMMENTS uaING PATTERNS PAPER & PENCIL
TRANSPARENCY

6. BODY COMPARISONS COMPARING WITH LENGTHS ACTIVITY

7. RATIOS BY PICTURE I DETERMINING RATIOS PAPER & PENCIL

8. SHADY RATIOS eNTRODUCING RATIO PAPER & PENCIL.
NOTATION TRANSPARENCY

9. RECKONING RATIOS USING RATIO NOTATION PAPER & PENCIL
TRANSPARENCY

10. SHADY NUMERAL RATIOS DETERMINING RATIOS PAPER & PENCIL

11. STUDENT RATIOS DETERMINING RATIOS FROM ACTIVITY
A MASS MEASUREMENT STUDENT DATA

12. ROWS AND RATIOS DETERMINING RATIOS FROM PAPER & PENCIL
PATTERNS

13. HAPPY RATIO DAY DETERMINING RATIOS FROM ACTIVITY
STUDENT DAtA,

f
14. ALL ABOUT YOU DETERMINING RATIOS FROM ACTIVITY

.STUDENT DATA

15. A POUR ACTIVITY DETERMINING.RATIOS USING ACTIVITY
VOLUME

16. PAPER TOSS COnPARINP RATIOS ACTIVITY

17. M & M'S DETERMINING RATIOS 4t ACTIVITY

18. WHAT'S IN A RATIO? INTERPRETING RATIO PAPER & PENCIL
STATEMENTS

, 'DISCUSSION

19. RATIO OF AGES USING RATIOS TO CORPARE DISCUSSION
CHANGE IN AGE PAPER & PENCIL

78
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i COMPARISON 1

It is often useful to compare numbers or measurements.
some phrases that are used for making comparisons.

,

$40 more than

$5 less than-

10 inches shorter than

3 centimetres taller than

20 pounds fatter an ,

kilograms heavier than

Example #1:

2 sizes smaller than

6 inches larger ffian

2 floors higher than

4 meties lower than

23 years older than

8 times as long _as

Write the numbe)7's 2000 and 20 on the.chalkboard.
compare these two numbers?

V)

Example

How

2000 > 20 (greater than)

2000 is 1980 more than 20 (difference)

2000 has two more digits (zeros) than 20

2000 is 100 times as much as 20 (times)

Be receptive to other student responses.

These

How can we

are

Write the measurements "100 cm" and "3 metres" on the chalkboard.
can these measurements be compared?

t) -1'metres > 100 centimetres (Note that 100 > 3, but we-are not
comparing the numbers.)

II) 3 metres is 20Q centimetres longer than 100 centimetres.

III) 3 metres is a shorter way of writing-00 centimetres.

Ivy 3 metres is 3 times as long as 100 centimetres.

V) Any other student answers?..

The.following student page has statements in which numbers or
theasurements can be compared. Ask students to make several comparisons,
expecially the "..times" comparison (i.e., times more than, times longer
than).:

Note the first statement: Does this mean the. dinosaur egg was 6
*,times pigger or 6 times longer?, (How would the volumes compare?)

SO



COMPAR-BON 2

411
Make several comparisons using7the numbers or measurements

statement below.

1. A chicken egg is about 5 centimetres long. The largest
egg was about.l.a3 centimetres long.

2. Several years ago the cost of sugar was 18 per
sugar has cost' $1.40 per kilogram.

3. A Volkswagen will get around
12 kilometres per litre of gas,
while a Cadillac gets about
3 kilometre* per litre.

in 'each

A
dinosaur

kilogram. Recently,

1-0

4. The population of River City was 300 people in 1950. By 1970 the
.population was 900.

A garden snake is about
50 centimo,tres long.
The largest prehistoric
snake was about 14 metres
long.

6. A common earthworm is about 10 centimetres long. The longest
species of earthworT is about 2 metres long.

7. A calcuntor can do 100
calculations in one
minute. A computer can
do 600,000 calculations
in one minute.

8. A family that.grows their own mushrooms says they raise about,26
Ulograms of mushrooms.a year. The largest mushroom farm in t
world produces about 15,000,000 kilog ams of mushrooms a year.

1
9. Hailstones are often about centimetre a ross. The largest

2

recorded hailstone was about 19 centimetr s across.

10. Often cars travel at
1

90 kilometres per h The iLUE FLAME is a
rocket engine car that was clocked at 10 0 kilometres per hour.



PATTERNS FOR INT9DUCING RATIO

A

There t many patterns all around us. Some are difficult to see or
understand. Other patterns seem obvious arldbare taken for granted.

Show the studentS various patterns. .8y making some eawier, some harder,
you can set the pace, reinfuxce responses and challenge the class. Have

students continue the patterns.

a) 1 , 2, 3, . .

b) 1, 2, 4, 8, .

c) 1 2 3 4

d) 1, 4, 9, 16, .

c) 1, 1, 2, 3, 5,

Continue the patterns by writing the next two pairs of numbers.

2) c) 4.(1, 1) d)- (0, 0

4) (2, 4) (1, 4)

a) (1, 2) b) (1,

(2,. 3) (2,

(3, 4) (3,

.5)

6) (3, 9) (2, 3)

(4, 16) (3, 2)

V.ach set of number pairs is related by a cohstant (same). sum, differelle,

product, or quotient. Discuss these relationships carePully with the students.

Students should identify the pattern and wr1t0 three.more number pa4s in

each problem.

(10,5)

(8, 3)

(16, 11)

b) (3,

(12,

4)

24)

l)

c)

.

(70,

(28 ,

(21,

10)

4)

3)

d) (2,

1

4 '

(4,

5)

6-
4

3
)

3i

t,

<,



.

Look at the following s'ois of number pairs. The pairs in each set are related-
by. a constant (same) sum CO, constant afference (-) , constant product (x),or
colisant quotient .(:). How are the pairs related? Write three more number pairs
which fit the pattern.

exam*: The pojiern 15

(10, 2) 1042=5
50-E-10=5
25--i-5,= 5

(25,

1010/.g...07.; 7 5 is the
con5tant ctu9terft

,

.9%

-
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EQUIPMENT: STRIPS OF PAPERJ SCISSORS

1. WORK WITH A PARTNER. FROM A STRIP OF

PAPER (ADDING MACHINE TAPE OR NEWS-

PAPER) CUT A P.IECE.THE WIDTH OF YOUR

PARTNER'S RAM
45,

2. CUT A STRIP THE LENGTH OF

cd0
YOUR. PARTNER'S IIIKaLLIc

li

lemo\-
u

3. HAVE YOIJR PARTNER MEAURE YOU

IN THE SAME WAY,

ESTIMATE THE NUMBER QF YOUR,PALMS IN YOUR CUBIT. CHECK YOUR ESTI-

MATE USING YOUR PAPER STRIPS, COMPARE YOUR RESULTS WITH YOUR

PARTNER.

5, IN.THE SAME WAY ESTIMATE THE NUMBER

OF SP*ANS IN A CUBIT., HOW 14ANY.TIMES d
AorkOL,

LONGER IS YOUR CUBIT THAN YOUR SEAR? Jcifspan

6. ESTIMATE FIRSTJ, THEN WORK OUT.OTHER BODY COMPARISONS..

A) WIDTH OF YOUR FOOT TO THE LENGTH OF YOUR FOOT;

B): CIRCUMFERENCE OF YOUR HEAD TO THE CIRCUMFERENCE OF

YOUR WRIST.
'A

7. MAKE UP SEVERAL OF YOUR OWN BODY COMPARISONS.

'11

4



RATIOS BY PICTURE I

410 WRITE T, RATIO THAT IS SUGGESTED BY EACH OF THESE PICTURES.

CED

FLASHLIGHT FOR EVERY BATTERIES OR 1:2

131 -45 0

0
0.0
0 0
0

tY'

E).

0 0 0 00 0 0 00 0 0 0
** 0 0* *

0 0 o00000
0000

_HORSESHOES FOR EVERY HORSE OR

TIRES FOR EVERY CAR OR

EGG CARTON FOR EVERY EGGS OR :

CHECKERS FOR EVERY SQUARES ON A CHECKERfOARD OR :

DRAW A DIAGRAM AND WRITE A RATIO FOR EACH OF-THESE STATEMENTS.

F) 1 SINGLE DIP ICE CREAM CONE FOR EVERY 15

-G) 6 CANRY.BARS FOR 79

H) 3 TENN4S BALLS FOR 1 CAN

I). 254 FOR,EVERY 3 PACKS OF.GUM

J) 5 BATS FOR EVERY.9 BASEBALL PLAYERS

,0



1. A) The ratio /A the number of shaded

rectangles to the number of unshaded

rectangles is 3 to 5. This ratio
, 3

may be written 3 to.5, 3;5, or

B) The ratio of shaded rect91g1es

to small rectangles is,3 to 8,
33:8, or -V

C) The ratio of small rectangles

to unshaded rectangles is
-8-8 to 5, 8:5, or

\ I I LV

I
.

1 't*--Ithl, .,.'` -
e' \ it 1 )4MF14\7
: 4 , , ,N

t
tti etri1

Use the figure to describe a-ratio Of:

A) 3 to 6--3 shaded triangles to

B) 6:9-- to small triangles.
9

C) y-TSmall triangles to ,

3. USQ this f.igure

AY 5 tO 4
' 4
B) g

C) ,9:5

p) 1.,to 9

- .o'

to describe a ratio of:

The ratto is all small triangles to one largs_ triang16.

('i
K)

. .

.



4

4. For the figure on-the right wrtte

.an4,,,Aescribe at least 3 ratios.

E)

6 1 . .,

, :

.

. ...

, _..

A ,

1M

i).-. ..

,
1

. '-
6. Write the ratio of:

A) Shaded eftangles to

a

5. Write the ratio of:

A) Aumber of shaded squaes to,

number of unshaded squares.

Number of shaded squares to

number of small squ'ares.

Number of small squares to

number of unshaded squa'res.

unshaded rectangles.

n) Small rectangles to/shaded rectangles.

Unshaded rectangles td %shaded rectangles;
.

7. Shade to show a ratio of

6 shaded hexagons to 1

unshaded hexagon, 6:1.-

In how many.different

wayqt can this be done?

4. &

8. Shade yhe circles to show a

..() -ratio fof 7 to 10. In how

r many different- was can thiS.

be'done?

6.4*.



a-

-;
e.. VA

el 4.

-

.0%.
;

The ratio-of small Criangles to rhoMbuses is 22. to 11

4.

t,

4

We can write this az 22:11.

Determine these ratios:

ly Rhombuses to Small Triangl6s

to or -.-19,- -r1.1,...

2) Hexagons to Rhorp,buses

to or

3) Saull.Triangles to Hexagons
o"

or
.,41IM1486 .18.=,..1211

to cr

to or

0171= 043¢0

"?.=. 7o

e 0
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.1.

I or. I .1 CI I

RATIO

The students in your class' are a resource for
.

many situations that can be expressed as a ratio.
Number of blonds, brunettes, redheads; number of girls,
boys, studente; number of students wearing glasseq,
not wearing glasses; number of students 4n band, chorus,
intramurals, athletic teams, etc. The,possibilitles
are many.

A chart'on the overhead or blackboard can begin
the discussion. Leave room for the students to add
categories of their own. :fou might suggest that
some categories can be coMbinations, suet: as blond
girls or kedhea.d30 boys.

.-=;

,When the (Lai has been collected,'students can be asked to write ratios
such as:

015'

(a) the number-of boys to the number of girls.
number.of students wearing glasses to the total number of Students..

(c) the number of qtudents liking mathematics to the number of students not

f

likinvmathematics.
'4

Again, tVie poSsibilitiesxe many. Studients can be encouraged to describe.situa-
dons. An alternatigeAs .to!wriDe at...ratio and Jhave the students describe the

, .

-

I.
Ci

4

4-%

Matd'ria1sIieede0.11pIance bcale, six objects varying in mass, Bet oUwadhers.
.

i

. .

AeLiv4.ty:m7.,(l) Estimate the bass of the six objects and arrange them in order
. rom heaviest to lightest.'
(2) !7ind and ?eC'ord the iiumber of washers needed to biilance 'each of

the objects. Did you estimate correctrY?
(3).Alsing the number.of washer's needed to balancti the objecti:writ

the,ratiob of the masses of these'vbjects.' (Lettlle healri9st
obj'eet be A.and

0 ,

(b),C:D (c6 C:BA:B

(g).A.:C:E

.;°.

. . L ,\ th.!c:t..)

(e)-P:A-.....
.

..- .'...,i.

---....

...,,, ..

.. e 7 4/ t -........:' ..4.6.,,--4 ,., ` i --) ' ,V, 3 ,....I.A.1
K- ... 4 :, .°,1 ; -oc ,- I. :', ,14:. '1. . ..e -? ; A :"°'?".

.. ./.." ..j.7., . 4 40: ,74 t ° ;;'.t7"..-*/ ::.. ...:.1.

_.,.,4 . . r.:.. . .....- -,, .t. -.. , :.,:,,,, .., . . vv , i ''...;,-t. ; ', .../..,:,;.\-,;. , , , I ,':

An i V i t ',' ,l'fi!' i t14 4' `:;1. tl,!, k 111 h'il t IldLV!''
° r

:

o
'V
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,Can you
see a
pattern? a

ROWS AND RATIO'S

B
Ce

OD OD
EJE: IEEE.
F F Ft' F

1. Write the ratio of the numbor of:

zt

3

IA

Write 4
more rows.

How many letters Are in
the extended triangle?

.1)

..4

a) A's- to 1.1's b) 'E's tp D's c) C's to F's d) J's to O'a

e) H's to I's-- f) C's to AU thke, letters g) letters in the t'op 5 rows

to letters in the bottom 5 rows h) leters-in--the top row to letters in the
,

bortom row.

a) Could the triangle:be .-extend(0 past JO rows?

b) 1;lhat letter would be in the 24th row?.

c) HOw many of this letter would be: in the 24th row?'
, e

d) How many rows wouLd be in -the completed triangle?
,

e) Hold, many total. letters would b(1. in the completed triangle? Study th&
chart. below. You might seea way to do it without adding each row. The
total is

NOMBR or LeTnN5
'- MIR POW E1B Li 5 20ampVir

.sIf yOU had.the completed triangle of letters write the ratio of
J.

:4.)".111f9.tj0(nipr-.t104tOtal,letters:

":
---

1.11qbp:j.01:1.31*,7s to.lOttersthebottdm 3,eows..

1

fatteralitrthe,5 h roW to 'letters in the 15,tb row..
.

es.

.

e number of:

1
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In a group of 24 people there is about a 50 percent chance that 2 peOple
in the group will have the same birthday (month and day, not necessarily year).
This interesting fact can be the leqd-lh to using the birthdays of the students
in your class to study ratios. (Seil Probabilitl and Statistics for_lDiap by
Irving Adler.)

Record thet birthdays ot your students on the overhead or chalkboard. Be

sure to include your own birthday. A chart or tab-le will help to organize the

data.

3As4 pr\Ay St.P1

pAAR k

A"

Ocr

Nov

-at)

4

ZTF PNAP1j-YA so N D

_

,

Older students are sometimes heSitant About revealing
personal -fnformation. You may have to record the
data with a show of hands or record a birthday with
no reference to a name.

Questions such as these can be used.

C.

I) What is'the total number of birthdays recorded?
2) Which.month has the most-birthdays? The fewest?

3) What is tlw ratio of birthdays in ( Ma_) to the total number
of bi4 rthdays?' (FL.1.10in any of several months.)

.

4) Vhat is the ratio of birthdays in ( March ) to birthdays in (AEy_)?

`5) What%is the ratio of the number of birthdays in the first half of
(March ) to the birthdays in the second halfof ('May )?

.6 whaca$ the ratio of birthdays in the first 6 months to the
, birthdays In the second 6 months'?

7) What is the ratio of birthdays thdt are' holidays to the total
number of birthdays? -

8), Whdt is the_ratio of R0Pie having a birthday on the same day
as another person to t'l total number of birthdays? 0

Note: '1111s6qs a nice way to get information about your studPeilts

so you can personalize your class and wish them a Happy Birthday.
e :

9.2 40.
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Materials Needed: 2 or'3 students; metre stick; string or metric tape measilre.

For each student measure and
record these lengths to the
nearest centimetre.

Li

NAME ------).
,,.. ..,

Avg RAG-E
he 7H+ (No sHoes) _

Apo\ sPAN1
hA N a sPAi\A v .

:pi6,' Lin 5 PAN .

.

1, i +-Ha -F 0 co- e

rn iddl... e.:

--42c)<A- . -

,

,

Use your chart to find the ratios of rhese lengths.

. . AVEKR6E-
fulm $PAN 4.0 beiSkt

.

.

,

f

9;.b.

..

-fool- Ity he iert.--
urrkfi elklizit Tip AllooLe Fikm,,mt.

HAND 5 lb MOLE FINGtR
.

...

pftLIYI s PA NM) WANDsAW

c; -Foot c t

93
0

.

a

Add the thr&
numbers and
divide by 3.

Use the
'numbers in
the average
column to
find these
ratios.

.

S.

P.T



Materials needed: 4 containers:
Stuff (sand, rice,
cornmeal) to fill
the containers.

Activity:

v.

ecc'

(1) Put the containers in
vrder from smallest to
largest according to
how much stuff each
will hold. Label them
A (8ma11dt.), 13, C

and D (largest).

(2) Use containers.A and D..
How many of A are needed
to fill D? The

_

rat,lo of the capacity (amount
(amount the container holds) of D is

container holdS) of A to the.Capacity

(3) Find the two containers whose capacities are in , ratio of 1:3.
. Check by filling onecontainer witi the other.

(4) Which two containerOhave capacities in
a ratio of 1:2? Check by
filling one container from the other.

(5) If container A has a calacity of 1
which two containers ha4e capacities
in the ratio of A:3? 2

(6) Find the two cdntatners Wiose capacities
are in a ratio of 4:4.% ,

Check by,emptying the 'coutainers into
, container A.

(7)

(8)

Use the same Udd containers. How many
of the smaller are needed to fill the
larger? . The ratio of the capac-
ity of th(maller to the capacity of
the larger is :

Write these rat,fos in-two ways.
B:D =

B:D
at.

0

94

CA.



a

Aateriars. needed: 2 teams of 3 players; 1 die waSIt.ebasket; 6 .cruMpled.,)iocss

of paper; 1 scoriniz chart for each team.

Activity. 1). Each player rolls the die to,determine the number of tosses
eacti will take on the first turn.

.2) Me paper is tossed from a distance_oj 4 metres.
3) T:le results are recorded on the scarink chart':

4) The activity ends 'after 3 turns for each_player.

NArn E
......____

- RATIO
BAskErs

MADE.
1b65E5
'TAWN

BAsroN
rnAiDE

n65ES
TAKEN

PASKC'es

MVE
'MOSE,

RJ

TOTAL 1145KG15 ritApe.
TO . e ossgs-rAlinq

,
.--

., .

. . ,

.

. .

4risAr)corns ...__

wing

jf akl 6- playqrs:

a) Who took the fewest t.osses? ,the' most tosses?

b) 'Who made the fewest to8ses?"-w---7-, the most tosses?

c) Does thiq show who is the best tosser?

d) Who do you think is the best tosser? Explain.

Have a discpssion to find a method tt) determine the best tosser.

e) Use your method - who is .the best tosser?

f) Use your method - which the better'team?

g) Will the best tosser be on the better team?
J

to'
Q

111

ctrh,'s
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Get a package of M & M's from your teacher. Carefully open
the package and put the candy on your table.

e- -Bow bany M & MI6 are
yinir package?

How many different colors
do you haye?

,u

COLOR

Brown (R)

Tan (T)

Red (R)

.0ranze .(0)

Yellow (Y)

Green (G)

NUMMI OF M &'M's

sP

\

Use your nuthbers and write these-ratiOs in ,A

fraction notation. 4
ft

.1)

o

,f
a)_-G to,0' e) R to G

)
6 "

-

b) R to B f) R to T 44-

T to Y -"HB) (R ') tO' thalt

d) Y to 0 :to (G + 43) to Y + .-1°

v.

..Writo these r4tios th- fr-aotion notablon..---4 ( ..

1) a) T to total 2)

b) B to ct.Qtar 4
t) (T A° B) to total ,,

:

.* Mow ybki C A NI CAT W., CANDY

.... ..

d) b to Bi .

. e)i to.Y .0.
.4() (0 + R)to.(B + Y)

WOW

,"96

_

In

,

G to R
. G. to Y
G to (R + .

.4

1

I.

e
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WHAT'S IR A RATIb?

- -

c J

4) The ratio of the-length of Lucy's hair to'the length of Shar

1
n's hair.is 3 to 1.
.

- ._

.

.A) . ,has the longer hair'.
1.

, B) 1.ncy'd/hair is times longer than Sharon's hair,

C) Sharon's hair is very short. T or F? .

D) The ratio of the length of Sharon's hair to Lucy's hair is
-

}OE

\,
. 2) The ratio of the area of the red triangle to the area of

theblue_sguare_is 1 to.2.

A) . The color of the shape with the greater area.is

B) The area of the red trfangle is square centimetres.

C) If the area of the red triangle is 10 square centimetres .
then the area Ofthe blue square is square
centimetres.

RE D) The xatio of the area of the blue.squarf to the area of
the red triangle is :

E) ,The has the greater perimeter.

AIV 3) In this picture the ratio of the
the number of bikes to the
number of cars is 10 to 2.

As-

A)' There are times
\ as many bikes-as cars. -

A car is
longer than a bike.

C) If there Were 150
bikes there would be

cars% (Assume
the ratio.is the same
as in the pictuv.

4

4) The ratio of the distance Lenny Lightfoot lives from schgol
to the distance Sally Speedball lives from School is 4 to-1.

, A) lives farther from school.

0 I--- Li 1:71
. -

B) If they.bike toachool at the same speed,whai can you
ch takes?say about the time ea.
.1,4 C) If they bike to school in the same amount of time what

ElLT: 11
can.you Say abut their speeds?

40
.D) The ratio'of Sally's height to Lenny's heigflt 4s 0

.
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Part 1:

RATIO OF AGES

There are two brothers; Jon is 13 yeals okd, Ron is onbr i year old. As the
. ,

two grow older the ratio of their age9rwil1 change. Nettly organize- a chart so
the students can compare the ages. Do a few-lines and suggest that theycontinue
the pattern until Jon is 24 year's old.

_

(

Cr

1

Jon

13

Ron Ratio of hastl

a

Times As Old As'

131 Jon sis 13 -times- aq old as -Roil

14 2 14:2 Jon is 7 times ap old-as ion

1 5 3 15:3 'Jon is 5 times as old as Ron
-V

4 16:4' Jon is 4 times as old as Ron

co

a

Iv

2.4 , 12 #. 244:12 Jon is. 2 times as old as Ron

rAsk the studentssif they see any patterns in the chart.

a) How.old'will Jon and Ron be when Jon is 2 times as old as Ron?

1
.

b) _When will Jon be 1 timps as old as Ron?
2

c) If Jon is 100 years old,then he is times as gld as Ron.

d) If Jon is 500 years old,then he is times.as old as Ron.

e) When will Jon be 1 timeg older than Ron?

Ito

If students fail to see that the ratio of their-ages approaches but doesn't equal
another example may be needed. Personalize the activity by se-ecting a student

with s)younger brother or sister.

r

te

'` .-1
)
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: RATIO OF AGES (CONTINUED)

Part II:

'The ratio cif ages ppttern can be i vestigated by
Suppose Lynn is 12 years old and Mark ts 8 years old.

10

9

8

7

6

working backwards in age.

Mark , Ratio of Ages Times As Old As

8 12:8
1

, 11- times as old as

7 11:7

6 10:6'
I.

5 9:5

4 8:4

. 3 7:3

2 6:2

1 5:1.

34,

0 nonsense
*AT

. Extend the table using months.
use calculators...,

60 12

.59 11

58 .10

9

56 8
.0

'55(' 7

54 6

53 5

52 4

51 3

50 2
"0

49, 1

If calculations Vecome too,burdensome

60412 5 times as old as
59:11
58:10
57:9
56:8 7 times'as old as
55:7

54:6 times as old as
53:5
52:4 13 times as old a:s
51:3 17 ttmes as old as
5012 '25 ti,s as old as
49:1 49 4Mes as 91d as

?Change Lynn's and Mark's ages to
he 100 times old as Mark?as . .

1 million times7 (Try hours 'and

0

days-and continue the
. -10V times as old.as
minutes.) ,

99

3

countOwn. When will Lynn
Mark? . . . 10,000 times?

9.

/
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RAT I 0 RATE
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TITLE

1. RATES ARE RATIOS

.

2. PATTEM GAMES I

3. TATTERN GAMES IT

4.. MATH IS A FOURLETTER
WORDt

S. 8PY ON THE EYE

6. LET YOUR FMGERS DO THE
WALKIk

THE FRENCH BREAD PROBLEM:

8. FIX THAT LEAK

9. 'AS THE RECORD TURNS

10. MY HEART THROBS FOR you.

11. STEP RIGHT UP ,1

12, I BELTEVE IN MUSIC

13.. WHICH IS A BETTER BUY?
,

14. WHICKIS BETTER? I

15. WHICH IS BETTER? 2

16. BUT I ONLY WANT,IONE
0.

17. I NEtD A JOB LIKE THAT!

)

418., EIGHT HOURS AI' DAY

c

OBJEGTIVE

IDENTIMWDIFFERENT
RATES

t

DETERMINING RATES

DETERMINING -RATES

DETERMINING RATUS

DETERMINING RATES

DETERMINING RATES

DETERMINING RATES

DETERMINING RATES .

DETERMINING RATES

USING RATE OF HEARTBEAT
TO DETERMINE PHYSICAL
FITNESS

USING RATE OF HEARTBEAT
TO DETERMINE PHYSICAL
FITNE1SS

DETERMINING RATES- .4

. ,

USING RATES TO COMPARE
. PRICES

USING RATES6TO COMPARE
PRICES-

USING RATES TO COMPARE
.PRICES

USI1 RATES TO COMPARE
iTRICES

USING RATES TO DETERMINE

USING RATES TO DETERMINE
E.ARNINGS

. .

,

TYPE

PAPER & PENCIL.
BULLETIN BOARD
T1ANSPARENCY

ACTIVtTI

ACTIVITY

ACTIVITY

, ACTIVITY

ACTIVITY

ACTIVITY

-ACTIVITY

ACTIVITY

ACTIVITY

ACTIVITY

TRANSPARENCY
BULLETIN BOA1D

TRANSPARENCY
PAPER & PENCIL

TRANSPARENCY
PAPER & PENCIL

PAPER & P CIL

-PAPER & PENCIL

RAPER & PENCIL

4
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1.

r

A fate is a special kind of ratio. With the rate the two
meapures being compared have diffeunt-units, and the-units cannot be

- converted to one another. One common rate is the rate of speed, 55
-miles per hour.. This Mkans thp ratio of miles traveled to the number
of hours spent traveling is 55 miles to 1 hour, or. 55 mph.
%
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4

PATTERN GAIIrS

4,

I.

KA10
Liu

At the bottom 9f the.page are 40 numbers. By placing Your fingor
on each circle touch each number in order starting at 1. -You will have at
most I minute. Don't start until youjelr "Go" and stop 'immediately when

/you hear 'sj." Ip the table recoid the number you finish on and the
time in seconds. If you finish before one minute stop and record your-time.
Write your rate in the table. See if you can improve your rate With each
trial.

t

**.

44

n :

10CA !Ki0,;:
4.

rial Wusnbe, Second - ,r, Nun) ev-: econ a

.

.

/3

20
?

24

1): 32
4?0

1 ill i i It it I t..,1 ()

r

34-

\s5

38

Permiasion to ruse granted

by Prentice-Hall, dm.'
, 04,

30/0

\p't

`I
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PATTERN GMES
% WC.

RALO

kATIO

Use the same procedurd aa in Game I% Rectord the information for each.
trial in the table. .Can you discover a pattern?'

1

i irs

,

_y__,
s wl04.. u

--.........-t v Ikluvnb r : eco

2
3

7 ____ .............4

.
.

\oI II\
TOEA rRoM: iito Soionco, Tdoa 6/11wostip,a/ion 6

e.
.44

Potufssion to
by Prontictrfiet c.

p-F
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A 1.

IS A FOUR-
LETTE12:V7012D

look at the four-letter words and\4-digit numerals on the next page.

2. "Record in the table an estimate of how many Oords you could copy by
Eyinting for 15 sec., 30 sec., I minute.

3. Check your estimate by .eopylng words as your pai-tner times you. Don't..
_copy the same word twice.

4, Record your results in the 'table. Writ6 your rate.

5. Are the three rates for 15 sec., 30 sec. and 1 minute equivalent?

. How many words could yod copy. in 5 ,minutes?

,

C.,-;

./cr
7//c0)_.

ids//\Q//
4.402

cQbg\ etP

sr'&21

3b$ec.
.60 se
B. -1. Repeat A, except this tfme copy

.2. Record in the

In cursive writfng.

3.. How'does your printing rate compare to your cursive

C. IN Repeat the same procedure, except cOpy

2. Record-in the table.

3. For which of the three

rate?

from the list of 4-digit

9

activities your ratt the best?
16. /Why do you think lour rates differ?

DID YOU KNOW .

,

.

I.

numerals.

%

. , Monks'used to copy the Kible by hand. Using
rate, how long would it,take you to topy the

.;

.
1 / RcIt)ii

, 1 {11,11 ,

4

111;.:t ,

.:.r..k 1 l'ih i 'I t.' I'll-Hutt' IFOM
I (,- r o. hip( d 14E.

(Hi Id ,.,11,111.11-, I 110

, .-1,h1 i:it I it

.1101 I 11.111.1, 11h j I I (,111 I 1:14:

I J h i +1. .11 ni
1 1 I t i h I Hl it 1 t t 11.

.1, ,1,1
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math
word
bike
time
golf
kite
some
date

_name

Y. rept

slil
tail

coat
they

foot

knee
fill

your
self

hail
soup
fron
toad.

Varm
bite
meat
seat
able
came

fdear
sick
year
baqk

- colt

term
once
best
long

talk
pike
ate

seek
taxi

',^

*

IS A FOUR-
LETTER WO18

(CoNTitqurp)
4

boat loth. 4159 5268 3085
mice post .3917 3045 4921
love swim 6134 8898 4822
farm come 7751 2506 4537
hike nice 4887 . 6586 5252
kick much' 3221 3531 4517
from slip 4945 2543 -1132
mate late 3031 1993we bill 4924 8454 8793
play here 5074. 3283 2064
take find 9973 6561 7397
tiale same 9614 3254 9664
maq know 8123 1504 8815
with hand 3425 . 9054 1936
ring 8754 8093 3425
like snow 2494 3425 2254
rain pill 3425 5054 3114
gpm2 help 5064 8612° 7935.
home that 7349 5243 5002
what less 2935 5204 1364
satt grid 2:763 6531 7461
ball bent 1173 4328 7938
Amde cold -r 2554 6 7639 4253
FRialf mean 3986- 4104 8114
only over . 5243 9061 3425
body fair 7946,. 1871
,toss tall 2793 4103 4926
cope card 7728 1749 3384
work . fail .4198 4085 7683'
pass heat . 5877 7415 8315
this past 7351 2663 5671.
copy sent 8924 ' 6223 5073
deer note 4605 8604 3053
were case 1084 '3335 2213
face wave 7037 3425' 5133
pond' path 8773 4141 5243
draw
Wlop
fiVe

life

rail

hear

.3154 3080 4515

nine
pipe
soat
pair

fall

4p tape
mate
palm-
drip

S.

I.

."-
105
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SPY ON THE EYE

(OR (ATT ON THf GUM).
4 414"

II vom scho,, I .1 I Io,,s° )2,tin1 chcw i h i t !VI v can ht. adar t
ht-li.;

-

Matertals Needed: Clock with a-second hand
2 secretive, spying students

Activity:

Ill
PiPh:

t-

UTIO

.For 1 minute c.ount the number of .

blinks your partner makes and record
blinks per mipute in the table. Ask
your partA r to blink in.a natural
way.

-(2) Have your partner find your rate of
blfnking.

(3) Movet0"a bright arranear the
window, near a kampk in the sun-
shine--and find out if the blinking
rates 1,perease.

(4) Secre.tly find the blinking rate of
4 other students, 2 girls and ? boy4i.
Itcord.

(5) Do the same for your teacher.-

(6) Find anai.record the rate
of someone wearing contact lenses..

4--""

1-37m b rn brn 6I; 15-i; --v-li bf-IFYI b-fil E---th WI

(7)

(8)

Is there any diKference in th(*blinking rate of boys and girls?

Is the blinking rat* pf the student wearing thd contact lenses
faster, than the otheetates? Why/

(9) °Use your blinking rate to find4the number of blinks youlWal merke

rtiz,

in a 410 a year?

(10) If your eyelids move 2 cm in a blink cm in closing and 1 cm in
opening),how far will your eyelids move in a day?

e-



'strewi..:,:wp,iwiatuvhiw_4:yepitttv.v.I;Nie:)nkfivi

A I..T YOUR-FiNGERL '
'''''I '..:t. . ,,t.',111-"1*..),..

DO THE "ii-:..,:.

ALKING ...

,e.z..,....,,..
mq.,.....1,

!....... ..6v%-::,..,....t,,,, ..,,,,,,,,,,. :414) .11,\YI.V.vie;:.01tA twitts: % f : :. ..i 1 4t1,4M11

I ' PP/in in,,/ z t 'zi

Ra t ts
NAT 0

Materials needed: Telephone book,
paperback novel, catalog,
stopwatch or clock with a
second hand.

Turn the pages in the telephone
book one page at a time. Have a
partner tine you for I minute.
Record the numbqr of pages turned
per minute in the table below-. Now
time your partner..as he/she turns
the pages. Record In the tables

(2) Repeat the aVtivity
. back nova. Record
the table.

Repeat the activity

Witikwhich book did
fastest rate?
partner?

What are some reasons why
might differ?

......,0_... _ .0.1.m

4

Y a ti, a r
1 6h

pa. es
ger_nim

11(klef).
_L________pga:Jmatti

P. cxr2x.ptt6a,j)sapic

C:(6xiocl _

RR tr,
.

_Ilsoav

_ \
11: "

. :.S. ,
,

ii Will to'ngroo on Mothod tor turninA pages.

107
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KJic
RATH)

R.COLE,r(\811-Atht-R

7 _

:

kr

/7-

t.

. .

French bread comes in mally.sizes.ondahapos. Some-loaves ara.lat-and
..round. Some loaves are braidea or odd-shaped. Other loaves are long and
thin, about 1 to 2 metres long. ,. .

Bring a 60 cm loaf)of French brea.d to .class, :Cut the leaf into ..wo ,

equal pieces; How long would each'plece:be'(3G-centi*Itres)
How long would each piece beAS-WiNoafV,K6-divided Into three equal--.., .....,

....

pieces? (20 centimetres)-' .:' ,. . .
i.' :. ..-%,A4P''

...

4 Makers Chart,on the chalkboard (or ovbrheaOtransparencyrand: liam. : :

&s... answtfrs.that-students give. .

. : .

4

2.°

Number of
Pieces

2

3

4

5

6

ate

60

2

-60

1
60

4

60

5

60

6

I

30 centimetres per piece

20 contimetres*er piece.

15 centimetres per piece

12 centimetres ver piece

centimetres per piece

.:

Have students continue
,

1 , the pattern for a while. -...\.

4

many pieces of bread will thereiw in the-loaf if each piece is two.ow .... ,

centimetrea thick?
)

A -

Bread IS sliced about one centimetre thick to.fit into a col:later. How
many pieces of toast goOld be made from the 10-af if each piece *as one-

, .1
centimetre-thick: --centimetre thick? (Have students'follow the.

2

pAttei-n in the chart if they do not Idlow how ta find the ansiotr.).

3. 150 pieces of toast are needed for a large breakfast. About how many
60-centimetre loaves of Froich bread would be needed?

4. 1 out of every 5 pieces of. toast is too dark to serve. How many pAeces
out of the 150 slices of toast are too dark? How many more
loaves will be needed to get enough toast?

1 si
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IR X tilAT LEAK
.1 ,

4.

Materials needfdl:: Cradated beakdr

% Clock with a sdcond Aand.
.CafeLlator, iCavairable

Activity: -(1) (a).Turp on.a faucet.so it drips at a
steady rate.

(b.) Councthe number of droPs falling
.from the faucet in 30 seconds.
Repeat the eount for accurv.y.
.The water is dripping at a rate tiq

,yrmfniptg. kat al;

likr1.11

drops per minute.

drops per hour.-

dropa Rer day':

4 drops per year.

(2),(a) Measure the 'volume. of 100 drops of,
(b) Use the data above. The faucet is

of millilitres per minute.

water in millilitres.
drippingsat a rate

millilitres per hour.

millilitres per day.

millilitres per year.

A
.

(c) The lagt,ate is equi:(7alent to a rate.of
litres per year.u.

.(3) Call your local water board to find the ra'-te charged for
residential water use. (The rate will probablybe dollars
per 1000 gallons of water. 1 litre AV. .424 gallons.) Him
much money is wasted by 'this dripping faueet.in one year?

.
t..c!;:,;tt! oi thc in your city have leaky f4tucets which

p thk. I at 0. Project. Ow t h t re:4 and cost tor your, city. (2) Call
r j p r t.''find. the co,;t fr repaivi.n.g the Ccak. (3) ROato the apoitpt of.water

1.1 opc..,cal to th,_. capacity co a Wei-I-known hi,t2fidiug or structure.

TYPc: Activay

109



oef9;fiNNs
Materials needed: 'Reeord player,with variable,speeds

1
,SeVertil popular 334 albuMs, 45 gingles and a 78

recor0 (if:available) .

Stopwatch Or clock with a second hand.
1

Questions: How 'fast does a record turn?

What do the speeds OA a record player mean?

1
I. Place a small marker on the outer edge of a 3a-

3
record album. Set

1
4. the record player ta 31-

3
and carefully count the number of revolu-

tions the marker makes in I minute. Make a table like the one

below and Kecord the number. Reprt the count two more times for

Rah'
\ 1.1,1

accuracy.

Find the sum of the revolutions.

Find the average by dividing by 3.

II. Repeet'the 4ctivitY again using a 45 record.

III. If you h'ave a 78 record, repeat the activity aga n.

.Plate a small marker on the label of
1

g album. Repeat the
3

activity. Find the.average for the marker on the label.

i 11.: id,. p:;)! 1,er I !",1Vt

t ;-;!/1 .

fte
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(Mt
TEACHER PACE

(ccArrintuco)

The following art additional activities and questions that can be used as,

a follow-up to.the As'the Record Turns student page. 4

1
(a) Play a 33-

3
album at 45 rpm. How is the sound distorted? How

4 .

many times faster is the rbcord revolving compared to its normal

speed?
-1

t

(b) Play a 45 single at 31- rpm. How is the sound distorxed? How
3

many times slower is the record revolving'compared-to its nOrmal

speed?

Note: Most record players have a different needle setting for 78 rpm

records, so you,should not try, to play one of these records at a diffrent

peed.

(c) Measure the time a song plays at its normal speed. (This figure
.

can also be found on the label.) Compute the time of the same

song played at"a slower.or faster speed.

(d) If a song takes 3:30 minutes (al minutes) to play at 45 rpm,
2

how many revolutio s does thexecord make?

(e) If it takes 21 minutes to-play one side of an album 4t 331.rpm,
3

how many revolutions does the turntable make?

Did you know.that . . .

-- the first needle used to play records was a cactus needle?'

-- 78 rpm was 'the first speed used for records because it seemed like

a convenient speed?

--. RCA tried to corner th47market on records N',Then they patented the

45 rpm single record with the large center hole?

-- with the invention of more refined and Sharper needles, records

could be m;ade with finer grooves which played best at 31s rpm?

-- some comme;fialit played on radio stations run at 16 rpm and start

from the center and play Cu the outside?

iu



MY WEARTT&o
Foe: Yo

Materials Needed:

Activity:

Name

2 sap:lento

Stopwatch or

PI!, f . J Heart boat
lo Pc?,,Pri!.Hc

Raty
RAFIO

clock witil a second hand

1. On you'r papili draw a chart like the,one

Puise
Acfive,
Pkxlse,

Recoverl
Pulse

Self

2. a) Guess how mdny times your heart beats in
one minute. bpm (beats per minute)

bj Havp your partner take your pulse and
record it in the inactive column as

. bpm.

c) Take and record your partner's pulse.

3. a) 'Run in place for two minutes.

b) Record your pulse rate in the active
column.

c) Have your partner run in place for two
minutes.

d) Recori you.r partner's pulse rate.
A;

fl t Iniv,ht he sit-(Ips, push-ups, iumpfng ja(ks, walking
}..1. , . REST 5 MINUTES

gr.

4. a) Record both Of your pulse rates in the recov.ery column.

b) 'Have your pases returfted to normall

c) Is your recovery rate faster than your partner's?

;\ , 1 'H `:; ,ih(112 t phvs.i I ..ond illy, an& the. of f eet.s I oxen.: i se o u 1.d

loll ow i t v i.t v . doa,--: and in1nnatjrn !,iee

Sh.

a".



V

,Using Hat of Heartbeat
to Putormine PkIalopai

; STEP RIGHT.UP 1;!;t

Ratc
RATIOI 111..;\ S

/

Numerous a to eat wisely and exercise regularly encourage students .to think
about their ph (_ cal condition which, in turn, affects the pulse and recoveyy time10
folloWing exercise. In general ionditioned persons have a slower resting pulse and
a slower pulse during exercise...Their pulse will recoVer to the resting rate quicker
following strenucius exercise than persons whooare in poor condition. Because of
heredity.sóme persons inherit.efficient hearts with slower rates, while others are
born with relalively inefficient hearts. However, both types can be improved,

1,1-.
Since the physical coltdition of an indigdual affects his.heartbeat, pulse

tests can be used to measure physical fitn48. Four pulse tests are described'
below, and tables to interpret the results are prov.ided. Better results could be
obtained from the first two tests if they are done at home with parental heip.

I. Pulse Lying:
The pulse lying is the slowest, resting pulse of a person. .6 st,udent can

find this rate by taking her pulse for 30 seconds before.she gete out of bed in
the morninIg. If done in class,.have the student lie down and atttempt to completely
relax for ten minutes.. In the lying position count her heabtbetits for 30 seconds.
The student should continue to rest in the lying position for /1 more minutes and
repeat the count. If it is the same double the count to Fet the pulse lying, and
record the number. If less the student shopld rest longek and repeat the count.

II. Pulse Standing:
TO obtain the slowest, resting, standing pulse have xhe studerise slowly

after finishing the pulse lying test and remain standing for two minutes. Count
the heartbeats for 30 seConds and double the num.trer to get the pulse standing.

Have the student subtract the pulse lying from the pulse standing. This
number is the pulse difference'.' By checking Table A the student can find her physi-
cal fitness rating.

"-ss

TABLE A

Pkcai
Fi+ness

RAJ bliil 54 58 GO 63 69 71 73 75 7 1180 82 8/11SA
9I3101123

18

Pu. c S-tcol in 63 RIGo 70 M 80 83 85 8? 90 rE96
PO e Differehee 9 10 10 MI Et 2 12. 12 13 inumagga

Ac t. iv I_ t

IDEA FROM Phy:-; I Cri P tt s Workbook.

113 .
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40.

STEP RIGRT UP.

(coNTI.N4.0.

III. Simplified Pulse gatio T'est:
(a) Whilb sitting, have tbe student cCnint and tecord hei hetirtbeats for-

one minute.'

01? Have the student face a chair. (approximately 45 cnk:bigli) and step up
with the left foot, up with the right, down-with the left, /Ind down
with thp right. 117he student should 'do 30 of,these steps in "one miriute.
In order to set the cadence the teacher or anothqr stud6nt ttih call
out n

up, up, down; down"-at the requiredeed a play a baped'record-
ing of the cadence.

Immediately after-completing the 36 steps, the_stuaent should sit,
colinx and record her hpartbeats for two minutes.

(a) Have the studentwritelhert,pulse(ratio. Pulse-Ratio .;116artbeats for
2 minutes fol1owing the exercis6 :41eartbeats for 1 minute before

.61

(c)

exercise. Simplify the
ratio by dividing.the first
number by the second, cor-
rect to one decimal lilace.
Check Table B to find the
physical fitn'ess rating.

IV. -Three Minute Step Test:
This test is administered tike.

the previous test, exeept the
student steps for three minute's,
and the cadence is 24 steps per
minute. In addition wait one
minute after the student cdm-
pletes the exercise and count
the heartbeats for only 30
seconds. The efficiency scort
is the ratio of

number of se2..S_SIDLI2_2I.S.22.11T)_ZL)1)11
4,/ pulse for",30 seconds x 5.6

\Divide and check table C to find
the physical fitness rating.

or

*This table is accurate for junior
high girls. The efficiency scores
may nee,d to be raised for junibr
high boys. At the.grade school

. level there, is not much differ-
ence between boys and girls.

TABLE [3
46.43. 4,

v

Putse '

iJ
io

1.6- 2.b
2J- 2.3
2.1- 2..5
2.G-28

.Pivicoat

kr

e in

Emsdlewt.
G:ood

Above Ave
Av

a2.-3,4 VertA Poor

TAB.LE-

BC-Cidencii
c - 4

Ph(picat
F4ne Rcd-i

7 -_..20
4....j_,. j_qqa.:Lo) szr,i_
51-0 _Qood

Pair '
31-40 Qa.c........._

_Yev-L4 Poor0 30

414



J

Materials Nlaeded:

tIA'Ili

RAIL,

III AL Iv I IA

Recomis and record Pl'ayer, clock witn second hand,
metronome, piano, drums', guitar, flute or other
instruments, sheet musics .

c1. ) (a) Select several musical, pieces that have different tempos
(beats per minute), for example, a slow^country western "

song.,la Sousa. march, a rock aud roll piecw, and a classical
arrangement. mAsk your students to bring some of their,
records to play.

\i (b) ,Have the students determine the tempo of thd4sonA by
counting the number of,beaC3 in 10 seconds. The students
can-keep time-with the music and count-the beats-by-
tapping their feet pr hands, dancing, or setting.a metronome.

(c) Haxe the students repeat the count to check for accuracy and record-the
reAilts in the table as a rate; number of beats : 10 seconds.

(d) Rewrite the rate and express it in the table as number of beats : 60 sec.
Le) Look at the record to find the total time of the song and record the time

'in the table.
.

(f), Estimate and recor4 the tolal number of beats in the song.

a,

Wusiccx(
Selection

I. .- . ,

N um b e r of'
bea-l-s: lOsec,

N wri be r a
b..ls : GOsee.

Total tirvie,,
cyc o A ti

c.,stimaie of A-4,1

i Li.. of beat
t : 10. G '

2.
_Aiit,

3 :

_
,

,

4::_,.... .
. .

,

G.

Have a student or the music te cher play.a/belection at various tempos.
Use a metronome to determine t1he tempo.

.

A student with a set of drums could keep the beat. Time a song at.a specified
tempo 'and record the time in the table. Select a new te po and estyimate the
new time for the song.. Check the'estimate by having the usician play the song
at the qew tempo.

Musical
e ection

Tempo :::

beths: inie
.

Totml +ityle
on.

New tempo'c
bevninvie

.

Estimaiecl
iii - of.'so

2, . ,....... _
.

.

. .

,

. .

..
,

.

.

. ._
.

Ii. select some sheet music. Read the tempo suggested on the music. Have a
student estimate the tempo by tapping.his foot. -Check the estimate with,
the metronome. Have the musician Alay'the selection.
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NEM 571Tigis- aurr?
R 3at e
1:A'l II)

ft t.,)1111I,1Pt

p,Wrt )1 11!,(d d un i pr ng and w se buy i ng
t.11. I . ,..1:111) I t' t ,Ip I ht t MI :1 I I old jor some problem

H,1 each graptIc Arc prtlitrided.
1,,, A . po n,p., 101 ot he r p rob I S

The examples can also

I 1`., 1Ij ;I ;itt
. '18 .It t'

1 t .

i Vcn t hc same price, t IR. larger 'and

reularly shaped apples are probablV
hotAor buy, becauKssf IOSS wasted

colc, etc.

: r lilt
," t I 1..t.111' 1)1'11';

I" .111t1 14'1 |^no ht't k.r

t chca r

What Are the roasons.for buying the
eorn--for a meal or for canning? Does
the buyer have a freezer? Is the
buyer going-Lo 0 largo family ramfon?

o. r t.t cv:ttlt t tt dd t. '4 ChM COO Id t 1.'d t. erad this
R j , ba j cr crin I pfli .11 t ) candy or gum,, notebooks

and I t p zya or pop could be used .

l'Yf'f' : I if:113.; /).11 E'ult. 1411 t't 1;t.itird



WHICH rs BETT
.,t hAt what mAy ht 1)(1 tr I or, .t ht . corniumcr may

not l),. hott cr !or t 1.1'1"

411-: '1

117
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"rind the unt+ cost
(coAt of one itcrn) IP:

A. 3. --tEnnis balk cost $267

D. I er355 ccst--S.q6

E. 3 T shirts-.
cpsf- $306

F. 5 pooDds of hamburser
cost 3 45

B. 2 dozQn pen?15,COSt

. C. t& G---pad(oF.pop cc61- $1.14

Find. -the be1 ter butj Exj -findin5 fhe unit esDSTI
-for 6v.mpJe Cost per.ounce.

G.,12 az. (4 soap Tor V.32
or 15 oz. --fkDr- .51.50

H. fo oz.of potcdo chips-for
8Octorl6 cyz ror 1:1) l 2. I. $ 7.55 --F-cr 5 lbs. srekk

IP-1.50--For 3 lbs. crE

J

z

S. +qr5.cf -milk -for 111.24 o
7ct-ts of milk for $2.24

K.S20.c18 -For, 2pair5 0+ jear*
or $ 31.77 -For 3 poJr5 cif
jeans

a
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, I NiED A JOB LIKE WTI

Mr. Pehnypusher, I haVe a 20-
day job for you to do, but 1

annot pay you very mch.

U.

That's ok, Mr. Pushover. How aboulpayin
me 1 penny the firs; clay, 2 pennied the
second day, 4 pennies the third day, 8
pennies the fourth day, and so.Dn for tlie

-20 dayd7

Yes, it is a
good deal. For me!

Ha! Hal.

'

Fill in this chart of earnings for Mr. Pennypusher. Use a calculator to
)pt each day's wages and the total earnings for all 20 days.

DAy EARNMIGS DAY ENRININGS

S . i 1 4

fitt . 12 te.
4

3. L 13
,.

3 J

4 4 .

_

14 4
5 15

,
it .

i7
115 ,

El( iV
1

* i
19

_

20 3
....

OTAL,

Ia.

)20

a) What is the average
amount Mr. Pennypusher
made per.day7 (Divide
the total earnings by
20.)

1) If he worked 8 hours
per day, what is the

. average amount he
made per hour?

c) How much did Mr.
Pennypusher
average per
minute?

it you were paid as muc as

jAr. Pennypusher averaged
'per minute,hoW much would
you make for the time you

) are in your mathematics

per day?

pr week?"

ue school Year?

\N
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TERRY APPLIED FOR A.JOB AS A MECHANIC, THE IlOSS SAID SHE COULD CARN

$176 FoR?51 bAYs oF WORK.

6

/Me

zI

g0 60 80 100 lm0 $140 $40 $180;280 tze0 vvio
BAJININGs. :

A) FROM THE GRAPH FIND ABOUT HOW MUCH TERRY WILL EARN IN:

1) 2 DAYS

2) 3 DAYS A

3) 1 DAY

B) TERRY wORKS 8 HOURS PER DAV. ESTIMATE FROM THE GRAPH HOW MUCH

SHE EARNS PER HOUR.

C) AFTER 3.MONTHS OF GOOD WORK, TERRY RECEIVED A $1.00 PER HOUR RAISE.

FILL IN THE CHART TO SHOW TERRY'S CUMULATIVE EARNINGS AFTER HER

RAISE,

D) PLOT TERRY'S EARNINGS ON THE GRAPH ABOVE.

4t

*14

.

SAM'S JOB PAYS $/;.59 PE'R HOUR. !ILL IN THE CHART 10 si-10' cAr'(

OF EARNIaSIOR AN EIGHT-HO(JR DAV0

a

PLOT SAM'S CumULATIVE wAGES ON THE GRAPH BELOW, SEE THE EXAMPLE.

9

4
3 3

2

4

ik1 I U k 1

*0 *15 +20 '4.25 +30 +3 +40 +45.
EARNINGS

A) WHAT DO YOU NOTICE ABOUT ALL THE POINTS?

B) CONNECT THEM,

C) USE THE GRAPH-TO FIND SAWS EARNINGS FOR:

1)

2)

3)

ta

SATURDAY 'MEN HE WORKS 51 HOURS.

SONDAYUWHEN HE WORKS 3 HOURS, 30 MINUTE.S.
:v .111
H t
o

t I

;
't

-4.

!U
f-

C.Q

FRIDAY WHEN HE WORKS 91 HOUPS.
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RATIO: EQUIVALENT

TITLE

1. RATIOS BY PICTURE II

2. RATIOS AND MIES 1

3. RATIOS AND CUBES 2

4. ANIMAL RATIO

5. "EQUIVALENT RATIOS WITH
GEOMETRIC MODELS

6. THE QUIZ

7. EQUIVALENT RATIOS 111
PATTERNS

EATING CONTEST8.

9. REDOING RATIOS

40. THE OLD.BALL GAME

11. I'D WALK A MILE.

12. RECTANGLE RATIOS.

13. A LgELY,DESIGN

14. SPIDE(TO FLY RATIOS

15. A VISUAL ILLUSION

16. SPICY RATIOS

17. A STATEMENT OF PRIME
IMPORTANCE

18. THE WEATHER REPORT

19. RATIO DOMINOES

OBJECTIVE

GENERATING

CONCEPT, GENERATING

CONCEPT,,.GENERATING

COOCEPT, GENERATING

CONCEPT; GENERATING

GENERATING

CONCEPT, GENERATING

GENERATING

GENERATING

bETERMINING AND -

- COMPARING

DETERMINING AND
COMPARING

DETERMINING

RECOGNIZING

RECOGNIZING

RECO'GNIZING

RECOGNIZING

RECOGNIZING

RECOGNIZING

RECOGNIZING

a

TYPE

PAPER & PENCIL

MANIPULATIVE

MANIPULATIVE

PAPER & PENCIL

PAPER & PENCIL
TRANSPARENCY

PAPER & PENCIL

'ACTIVITY

PAPER & PENCIL

PAPER & PENCIL

PAPER & PENCIL

ACTIVITY

ACTIVITY

PAPER & PENCIL
PUZZLE

PAPER & PENCIL
PUZZLE.

PAPER. & PENCIL
'PUZZLE

PAPER & PENCIL
PUZZLE

PAPER & PENCIL
PUZZLE

PAPER & PENCIL
PUZZLE

GAME



CONTENTS
*

RATIO: Equivalerit 2

RN.

20.

TITLE OBJECTIVE TYPE

MONSTER RATIO RECOGNIZING GAME

21. RATIO RUMMY . RECOGNIZING GAME

22. ANIMAL AdE SIMPLIFYING PAPER & PENCIL

23. RATIOS IN YOUR SCHOOL / SIMPLIFYING PAPER & PENCIL

24. ONE I1AN ONE VOTE SIMPLIFYING PAPER & PENCIL

25. POPPIN' WHEELIES IN A SIMPLIFYING ACTIVITY
RIM -MANIPULATIVE..

26. PEOPLE RATIO SIMPLIFYING 'ACTIVITY

-.27. SURFACE AREA 'AND RATIOS 1 SIMPLiFYI ACTIVITY

8. SURFACE AREA AND RATIOS 2 SIMPLIFYING ACTIVITY

b29. V4LUME AND RATIO 1 SIMPLIFYING ACTIVITY

30. VOLUME AND RATIO 2 SIMpLIFYING ACTIVITY

31. ,CUBISM
. SIMPLIFYING ACTIVITY

-ft
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RATIOS BY PICTURE II
!

Write the equivalent ratios suggpsted by each of these pictures.

A.

. flashlights for every 4 batteries
.

flashlights for every 6 batteries

q,k

EED
flashlights for every 8 batteries

.

. .

.

flashlights for every 20 batteries

n
el41

W OO

61 \
.

g.-

,

8 horseshoes for every horse's

12 horseshoes for every horses.

-.16 horseshoes for every horses_

28 horseshtes for every __horses

tires for every 6 cars
.

-tires for every 50 carsrvir .

0 .4---

.

_

0 C50
0
0000

. . %

e.gg cartons for every 144 eggs

(Do
,,,,,hem drii's-SA7

0 0 0
. .

0 fdi A
....'''.." 3.5

V

ice cream cones for every 30 c
.

.

ice cream cones for every 45 C
,.

ice cream cones for every 60,

ice cream cones for every 90c

1:1
.

24 inches 4 2 feet

inches for every 1 foot
.

inches for every icfeet

---- inches for every 5 feet

e
.

25

,. 50C for every, candy bars

75c fox every c.Indy)ars
,

.,. Alte ,

c for 3

,

$1 25 for every .....--;candy bars
,

$2.00 for every- --candy bars

t'N :

id

,

i, It 11,/,1
.

t
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Materials: 24 blue cubes 'and 24.red/cubes

Activity:

A. Use f B and.2 R.

\

I. The ratio of B to R is

Use another group of 1 B and 2 R.

2. The ratio of B to'll is now 2 : .

Use another group of 1 B and.2 R.

3. The ratio lof g to R is now : 6 .

st

4. If you continued using groups of I B and 2 R,

write the ratio of B to R that yoU would get.

JEL--___._ y :.--. : 2r2L 10 : 111.
1

......*.w 1
,.

Each ratio was formed using groups of 1 B and 2 R.
The ratios are qivaient

..,

B. Use 4 R and 3 B.

I. The ratio of R to B is

Use another group of 4 R and 3 B.

2. The ratio of R to B now is-

Use another group.

3. The ratio of R to B is now

4. Continue using groups of 4 R and 3 B.

Write the ratio of R to B.

I 1.!It ,7rV-7'1
hl I /)

eZal 1. A

Each ratio was formed using groups of 3 R and 4 B. The ratios are .eag.slEaLxj15.129_.

. C. Use these groups and write equivalent ratios.

C-) 3'5)
®
0 83

9

5"

...-.

I 26

worae:L

4..

6

:jZ
..,;



Materials: 24 blue cubes and 24 red cubes

Activity:

A. Use 8 B and 16 R.

1. The eatio of B to R is : .

Separate each color into two equal groups.

B.

2. Using one group each color,
the ratio. of 4. to -R. is : 84.

Separate each7group into two smaller
groups.

3. Using one smaller group of each
color, the ratio of B to R is 2

Separate again.

4. Using one group of each color,
the simplest ratio of B to'R is____:
The ratios above are .9.a.iiii...9)2LLszit-i2p_.
Each can be formed using p and R.

Use 24 R and 18 B:

1. The vitio of R to B is
Separate each color into three equal°
grdups.

2. Using'one group of each color,
the ratio of R to B is

1 to liv.-11
RA110

Separateeach group into two smailv
groups..

3. Using one smaller group of each
color, the ratio of R to B is
Separate again.

4. Mang one ggqup of each color, the
simplest ratio of R.to B is .

The ratios above are tquivalent ratios.
Each can be formed using R and B.

C. Find the simplest ratio that could be used to form

1.. 8:4

2., 18:30

:;t1.0r,r_015
_

t

t

lf 1

1 2 7

2A11116.-

g

kitilizOo Cko*4040
IVO 40

these equivalent ratios.

4. 25:40

5. 30:100

6. 180:150



ANIMAL RATIO

1. a) How ldlig is the fish?
b) How long is the snake?
-0 Write a ratio to compare the length of the, snake to the length of

the fish
d) How many fish placed end-to-end would be needed to have the same

length as the snake?
e) The snake is times as long as the fish.
0, Find two lengths on the ruler, so the longer length is 3 times the

shorter length. and
g) What are the two shortest lengths (whole number of centimetres) on

the ruler, so that the Longer is 3'times the shorter? and
h). Write the ratios from (e) ,'(f) and (g)

These ratios are called equivalent,ratios. Can you see why?
i) Write another ratio equivalent to the ratios in (h)

2. a) Write a ratio to compare the lengths of the gerbil to the snake
b) The gerbil is times as long as the snake.
c) Find two lengths on the ruler, so the shorter length is 1' of the longer

length and write their ratio
1

d) Find the two shortest lengths, so the shorter length is o1f the longer
length. and

.e) Write the ratios from (a)
: , (c) , (d) : .______

1
These ratios are equivalent ratios because the shorter length is Of
of the longer length in each case.

f) Write another ratio equivalent to-the ratios in (e) : .

3. a) Write a ratio to compare the length of the gerbil to the length of the
fish. :

b) The gerbil iii times as long ai.the fish.
c) Find two leniths, so the longer is 1 112 times the shorter. and'

d) Find Ole two shortest lengths, so yle longer is 1 1/2 times the shorter.
and .

. .

Ae) Write the ratios from (a) . : , (c) : , (d) ..._, .

These ratios are ssupalent ratios because thelonger is 1 1/2 times the
shorter.

f) Write another ratio equivalent to.the'ratios in (e) : .



EQUIVALNT RATIOS WITH GEOMETRIC MODELS

I. )

410 A series of.equivalent ratios can be generated by keeping the shaded

area and totil area of a figure cpnstant but changing the number of

parts.

1:3

EXAMPLE 1

1:2

2:6

EXAMPLE 2

4:12

2:4 4:8

Sample questions in example 1 might.be:

Has the shaded area changed?

Has the size of the square.changed?

Can you see a ratio of 1:3 in each diagram?

1)

2)

3)

gitudent

EXAMPLE 3

ILI!' i
\

2 3

* 6 a
es 0 4 e'* * a * 4,a a a.,0

*
* eMEIMIll ` .° : .91 : : 4,

1111111111111111111

A

worksheets can be developed to:

a) have the students shade the figures to r

111111111011111111111111111

8:12

present the-equ valent ratios.

1:5 4:20

b) partition the figures,to show the equivale

r

'....

..t`......
.i...0,
. . I

a3:15

t ratios.
,..
%....

.... I`

...6':

.:.%VO
....
4..
..

....
a.

1:4 2: 4:16 . 5:.20

These activities pan give an intuitive feeling for generating equivalent

ra.ties by the algorithm of multiplying both terms of tile ratio by some

number. The models show how the number of shaded parts and 'total parts.

are both doubled, triple,d, etc.

1' i;..
:

r

r,'11.i).-+'11',.
.( )1!

129



Results of Quiz 1:

Joe 3 right - 2 wrong.
Sally 3 right 2 wrong
Jean 3 risht - 2 wrong
Tammy 3 right - 2 wrong
Bob 3 right - 2 wrong_
Pete 3 right - 2 wrong
Mary -3 right - 2 wrong

1111WIN /

Fill in the chart for the firat 8 atudents.
tb,

41.

6NAZ Or 4114.
I. C

In fact, every one of the 22 students'
.in the tlass got 3 right and 2 wrong.

NONIBEP.
OF 31UDEA115

NUMBER
RIGHT

NUMegRwRoNg RI" )° Htmen.
fttottr.i.N: Nt14.4gfil.

3
. Lfi e 0

. ..

. .

,

7
8

a) For 4 students the ratio of the
total number right to the total
number wrong is

b) For 15 students the ratio of the
total.number right to the total
number wrong is

t) For all 22 students the ratio of
the total number right to the
total number wrong is : .

1\1.9 matter how many students aye used, there are always groups of 3 right answers for
every 2 wrong answers. Because of this th6 ratios in the chart and in the questions
are Called equiyalent raitios.

-

d) Write a ratio eqUivalent to 3 rights to 2 wrongs for:

1) 12 students 2) 16 students
.Ccell.marif

3) 21 students
CEINVMYIKINM,

On a second qui4 all students got 9 right and I wrong. Make and fill in a.chart likethe one above for this quiz.

.nA'!: Ii. 11 rt-I.; r .1;
1.11:% i .! I 11 %Lit 11,w/j_tt

13 0

a



EQUIVALENT RATIOS BY PATTERNS

Develop 1g the concept of equivalent ratios,by using patterns can be accom-
plished as a b 11 woiAk, warmup, or mental arithmetic drill at tup beginning of
class. These activities can be started in advance of the introduction of ratilo
notation by presenting problems with different word phrases in place of the colon.

Examples of problems which can be prepared for an overhead or the blackboard
might be:

1) $ 4 for '1 'hour's

$ 8 for hour's
-$12 for hour's

for hour's
for hour's
for hour's

work.
work.
work.
work.
work.
work.

2) 30

300

students
students
students
students
Students
students

for
for

for
for
for

for

every
every

every
exery

evtry
every

N,

1 class.
2 classes.
5 classes.

classes.

classes.
classes.

Various ratio notations and ratio tables can be used. The prOblems might
start with the "unit quantity" given (see 3, 4, 5) and then develop into ones
where the "unit quantrty" must be found (see 6, 7, 8),.

3) 1 to 4 4) 2:1 6) 2:16 7) 18 to 6
2 to 4: 1: to 1

4.%,
_

to 12 :3 3: 12 to
4 to :4 8: to 3.-

...._ __ _
5 co 10: :_ to_

to _ _:

(
: to

5)

to

1 4 0,16

5' 10' ' 40'

lq .1 12
20"

Rates that students would be familiar with can be given in the form of ratio tables
(see 9, 10, 11).

9)

10)

11)

hours 1 3

typed
words

43 172 86

minutes 1 5

maTiTalivi.m.-.1WW40.1...1m.rnitece..fignairodmIgram

pounds
of meat

4 2

Cost $6.00' 4.50

In each'problem provide a few blanks far students to write their own equivalent ratios.
The development of this techqique will be useful in the solution of simple'proportion
problems, such as: A bagger in a supermarket works 2 1/2 hours and earns $8. How
much would the bagger make in 10 hours? 1 hour?
This type of solution avoids work with Possible Solutions: 2 1/2 hours at $8
cross products and division using fractions. 5 hours at $16

10 hours at $32 .

1 hbur at $3.20
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1

EAT I NG' CONTEST

Harry, Morgan, and Eddy had a
hamburger eating and tilkshake
drinking contest.

1) Harry ate 2 hamburgers or-every 1-hamburger-Eddy-ate.
a) Who ate more hamburgers? Harry 91- Eddy?
b) How many hamburgers did Harry eatiduring the contest?
c) Fill in this chart of'possibilitiesx-- °

MOWER OF )4Apieotr i

HARRY ATE Li 10 26
NUMBER OP ' A .. ry

EDDY A E
,

3 4
,

7 10 .

-

2) Morg
a)

b)

ank 3 mi1k'shakes for every 1 milkshake Harry drank.
'drank the most milkshakes? Harry, Morganor Eddy?
1 in this chart of possikilities.

NUMBER oF Mui::5,14a5

MO RGeei5PAnkr-, 3 /2
_

18
.

, .

MilvieeR oF MILKSHAKes

HARRY DR.ANK I
.

5 8 11

3) Harry ate 4 hamburgers for every 1 hamburger Morgan ate.
a) Fill in thischart of/possibilities.
b) Who ate more hAmburg rs? M rgan or Eddy?

NUMBER Or I-IAMBURroVS

MORGAN ATE
1

3 5 7 .

,

.

NUMBER oE 1-01,113URGER5

HARRY iqr.E 8 16 241 36 .

4 Use the information in the r blems above to fill in this char of possibilities.

NUMSER OF 1-WOORGEZ

MORGAN ATE 2
NUMWR OF goilBURGER5

HAW( ATE
Nouse& OF HAMOZAZW5

EDDY ATE,.

i
.

.16

110

/20



Here is a

of the lengths

r-

REDO I NG RAT l'OS

diagram showing two strips of different'lengths. The ratio

1
of the two strips is

2

1 Unit

This diagram shows

1 -
2-
i

Units

the same two strips divid064 half units.

I

1

2 Half Units 5 Half Units

Ratios are usually written with whole numbers. The ratip for the
1

top diagram, 1:2-2 , can also be written ae 2:5.

1
1.- This diagram shows the ratio 1:1

-3.

By dividing each unit into thirds, the

ratio of the lengths of the strips can

be written :

2. Use a metric ruler, add lines to these diagiams an

lengths With whole numbers.

(a)

(c)

(d)

(0)

1 Unit 1
1-- Units
4

2 Units

(b)

1 Unit

.651,wee...
1 Unit

.

hitt 1 !I

110

write the ratios of the

3 Units

1
I.- Units a
4

a- Units
2

Units ..1111*11.

1
2.- Units
4

V1.410...11.41171

f

133
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-8 Units
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THE OLD BALL GAME
Le!'

Because of rainy weather Adams JHS has played onlY 10 baseball games
and won 6. BurAell JHS has won 4 of 6 games, açd Cale JHS has won 7 games
out of 15.

According to their records, can you tell which iv the'best team?

410

Write a ratio for the number of games won to the
number of games played for each team.

Adams : 10 "Burnell Cale :

-0

Assume the teams wi11 continue to win at the same rate, and write an
equivalent ratio for each, showing the record after 30 games have been
played. (Why are 30 games used to compare the ratios? Could another
number be used?)

Adams Burnell Cale

: 30

Now, which is the beat team?

What number of games can
be used to write equivalent
ratios for these three
.teams?

Which team has the best
record?

: 30 : 30

'TEAM GAinus
WON

Ganes
PLAYIED

Axil 0 MWA°
Rano

DAWSON UHS I 5 20 ..

E.1.1.15 api 5 I 8 2 5 . .___
FOR D ZHS 8 lo

NAME HI:T5 i!sT 14- PAcno el4Arir
AL 6 25 . :150

DILL

CLYDE

4 15 : 150

7 3c)

I C)

: : 159

: I 50DON
.
.

If each 'player continues .to hit
at the same rate,who will have
the most hits after 150 times
-at bat?

Explain why 150 is used to
write the equivalent ratios.

Check the newspaper to find out how
league standings and batting averages
are written. Can you figure out what
these mean?

'

`1: -f I 14 i :1
,

Ott/

.n4 .



MILE
ft

Materials needed: Stopwatch
Tape measure
Bicycle

t

S.

4-

sec. vi.e
*Pee+ feet feet'

HulvAlYmi

(1) Walk in a straight lfne for 15 seconds, 30 seconds and 1.minute, Re-
cord your rate in the-chart above.

:(2)' Find the speed for each of the below in feet per minute. A calculator
can help with the computation.

200;mph

moweasaenywo=r0..i4ML VA4.140......14*.W.MMV0.19n2L.

(3) The speed of the sprinter is times faster than your walking rate.
.0

(4) If the speed of the.dragster is 200 times an adult's walking rate w at is
the adult's speed?

(5) Outside, find your speed for riding a bicycle 15 seconds, 30 seconds and
1 minute. Record.

Ceti&

(
30 sec . I minute,

__fee+ See+

(6),-How does your bicycle.speed compare to ygur walking speed?

c

., f.

j 135
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- RECTANGLE RATIOS
.1;11,1.

I '

Mwerials needed: Metric measuring tape, metre stick, and/or metric ruler.

Activity:

:][4,

On your paper make a chart like the one below.

Measure and record the lengths and widths of 5
objects in the shape of rectangles in your
classroom. For large objects, measure chrrect
to tbe nearest decimetre and for small.objects
measure to the nearest,centimetre.

RECTANGLE
_ _ __.

LENGTH WIDTH Raw oF LENGTH TO WIDTH

-----, ..................... ................T..
ft

..I.R.,........Ift.

.......+n,4'......

.............-

.......WAII

'

,

...----,r-.....-0*---...--..

N.

ii a) Without measuring; make an estimate of ihe
ratio of the length to the width of the door
to your classroom.

b) Measure the.length and-width and find the
actual ratio.

c) Use the width of the door. What would the
length be if the ratio of the length to the
width is:

2:1?

3:1?

5:1?

lom

a) Measure the height of the chalkboatd.

What would the length be if the.ratio of the
length to the height is:

b)

6:1?

*4:1?

a) Measure the length of the top of your
teacher's desk.

b) What would the width be if the ratio of the
leugth to width is:

2:1?

3:1?

.06
"4



a 60DES1GN

62. 2J 19

54

v

Start with 1 and use a line segment to oennect each point with, another poIntiso
.

that the numbers joined are in the Fatio 1:2. ior example, connect.18 to 36-and
connect 37 to. 74.

137



START AT EACH SPIDER AND FIND A PATH TO THE FLY USING EQUIVALENT RATIOS.

-005ks...

.Addin

(0-4 1109

iAq,t
00/

(i0 cS çO mos.
qloS' Q0, e.

(312.4.

40

,oht co

(5)
(NI

oo 00 co00 0

4.6

,41MA=r
6%

Cre,AidlibC112 ,M111.1

StiO

Ai-. lib-
143 /R)403

TYPI:: 11#?4I /1'11,-..:*.

1 DEA r.;.1 t j: L.s

71110\T

0,96

\.(4,

to Air111,411=11r' .

0 v:01



C1400SE
A COLDR
Fon EAcH OF
MESE PArtcrs
SHow -THE CorhoR

8ESIDE wifiE

2) 3' LI

3) 1 :3

14) 5:3

I :5

4,) 1:140

3:1

i) I:4

COLOR Die sty44Es
IN.7WE DESIGN

ThE coLoot INDIarEo
SE,510E THE.

EQuIVALENr
RATIO.

139
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-10617 ignzosi
mcdc.h. eacik,
eviostletv.

-'471.jrcetto
With ClitlettPIN in7ffet'l ra:N° LO riie Ikerte apptophicefe

etax+ ofSAY'
taco.

6:8

WE'D mAkC
GAEllor
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711"--
20 12. 140 114

106)5to 6 to 8 15.to 18 LI to 8

21 5
/00 /5

.

1 i v.11 :
I; .11 I k)

60:/00 ` 2 8 25 :2/0

5:30 9:18 50 100 :/ 8

/2t02q 5OtoO 5t0/0 3to9

/8 :20 2025 4'0:/oo 5: 50 ° /8 36 / 6 -WO 3-60/2 /0to

Womm...

/2.

21:241 20: rev 3 6 : Ica

3to /8 8.6/6 61t0/22 2 to 6

141
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411

WHAth THE WEATAER Rottowr IN MGMOD Crry ?

-&

TO MD THE.. ANSWE1Z, WRCIT. THE. 11.TTEP,.. 0C- EACH
QA110 AbovE 41 EQUIVALENT RATIO 11.I II4E.CIAART

BELOW. USE EACH QATIO ONLY ORCE. SOME 2AT1OS
IN THE, BOXES WILL. NOT 1-1AVE Ati AgSWEQ.

E. 8 : 16I
A. 33:11
Q 2,1 :5G
E. 50 to 100
T 4 to
I. (0:5
M. 3 to 5

44:4
B. 15:20
H. 14 to 16
L. 5 to 50
a 5 :25
L. 3:30

1 to 8 .

A. 6 to 2.

O. 3 to
A. 60 to 20
T 20 ib 5
a 2 : 10
C. 4 5
T 4btt 10
A. 39 13
H. 35:40

.;

. )

.4r

. ' '

.

." ,. .

....... 01
6.) ...o. OT 03 ..,..1 0 * .4N 01 CO f

÷ f. .4.
"..r

4.'4. . .4.. " 0 0 ...... 0 CO 0 0 11

N' 0 (A -IN

4140111 ......w

-..nrnsiiii.....!*=00iimmirr.r...**

..

r.

._,...

. '.

4.' 1
1

r

LI71

...1.

CI

Co
,..,-4

ts3

P
...t.

6)
icr

P. .. 0 II O. 6

6-
.....,

..tfizt:

4

,

v

.1. 7 I"

. f ;
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RAT I 0 DOMINOES

Wanted: 1

2 or more players
Set of ratio dominoes
1 gallon of enthusiasm

These are the rules:

a) All dominoes are.placed face down
on the table.

b) Each player draws 5 domipoes one
* at a time.

c) The pAayer drawing the largest
double (.2cluivalent ratib on both
parts of the domino) plays it in
the middle of the table. If no
player gets a double in the
first 5 draws all players
continue to draw in turn until
someone gets a double.

9:1

I I 1

d) The next player to the left tries
to play a domino on the end of
the double. If a play cannot be
made, the player draws elftra
dominoes until he can play. Play
continues to the ieft.

Oen& . . . .

zr

it,03.1:S

This domino can.be played on
either end of the double.

e) All doubles (except are-first) are placed at right angles to give more places
.

to play.

libio 1:3 it4 113

f) The first player to play all of his dominoes is the winner.

144



RATIO DOMINOES (CONTINUED)

CONSTRUCTION HINTS

a) A suggested size is 3 cm by 6 cm.

P

b) The dominoes can be made from note cards, tagboard, poster board, or scraps
of lumber. (Perhaps you haVe a student that would like to cut the lumber
an an extra project.)

c) The following are Suggestions for a set of 45 dominoes made using the ratios
1:2, 1:3, 1:4, 1:5, 1:6, 1:7, 1:8, 1:9, 1:10. Of course,,you may choose any
set of ratios that you want. Each is paired with an equivalent ratio to form
nine doubles. Then'each is paired with all other ratios to form the remainder
al the,dominoes.

1
d) For each ratio the three ratio notations should be used, 1 to 2, 1:2, and -

2'
and also two equivalent ratios are needed, say 5:10 and 50 to 100.

e) Suggested pairings for the 45 dominoes.

1:2 1:3 1:4 1:5 1:6

1 1 20
1:3, -j3-: LT, 2 to 8

100
1 to 5,

2
-2-, 1 to 2 1:6, -0-

50 1 , 3 25 20 6

100' -i-
-4, 1 to 4

100' 100
1 to 5, 1 to 6 .... to 7

1 to 2, -14 1:3, 1 to 5 1:4, 1 to 6 R 1:7 I 7 to 56
2

i, 6'

1 2
3:6, 2:10 1 to 4 1:7

20
1 to 8 1 to,6, 1:9

., -3-' 12 100'

3
,

1 1
1:3, 2 to 14 02 to u

5' 9
1:6, 1 to 10

6 , 0
4 to 12, 1:8 T, L:0 1:5, 1 to 10IT

1 10
-3-, 1 to.9 1:4, Tiro-

1 to 3, lg1:2,

1 to 2, 5:30

1 4

2' 28
1

5:10 2

50
1:10,

100

i

,

'1:7 1:8 19 (---Nh 1:10

'

1 1:7 1:8, 1 to 8 1 to 9, 2:18
5

'

- 10:100
7 50
4 1 1 1 0 1

28' -8- 8' 9
1:9, -15

,...,' 1:7, 1 to 9 1 to 8, 5:10

1:7, 1:10
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248

MONSTER
RATIO..
zr ,1=n I Y.. i Ct

You will need tht.t.

Monster Ratio cards
and 2 or more players.

-Rules:

f
a) The dealer deals out all of the cards, one al a time, Co the player.

b) All playevs lay down the matches in their hands. A.match is two carda
showing equivalent 4ios.. ome examples of matches are shown.

3:10 30:100

(

c) When all matches have been laid down from the players' hands, the dealer

draws a card from the hand of the player to the left and, using.the card,

tries to make a match. If no match can be made, the player keeps the card

in his hand.

d) The player to the left then draws a card from the next player', and so on.

e) The player that finishes the game holding the Monster card is the loser.-

146



RATIO
(CONIANUED)

DIRECTIONS FOR MAKING RATIO RUMMY
AND MONSTER RATIO CARDS.

a) The deck consists of 54 cards
lph an additional Monster card.

b) There should be 6 cards far each ratio used,
3 cards using the 3 ratio notations, and 3
cards using equivalent ratios. For example,

1 2
1 to 2, 1:2,' 4, 41-to 8, 4-, 50:100.

c) if possible, one pf the equivalent ratios shold be expressed with 100 as
the second term.as readiness for percent.

d) The choice of ratios is left to the teacher with these suggestions.

Perhaps two decks, Ratio 1 and Ratio 2, could be made wYth 1:2, 1:4, 3:4, ,

1:5, 4:5, 1:10, 3:10, 7:10, 9:10 (these a I easily conVert to hundredths)

as the first deck, and 1:3, 2:3,\2:5, 3:5 :6, 1:8, 3:8, 5:8, 7:8 as the )

second deck.

e) The cards.can be made from 3 x 5 note cards. By cutting the note cards into

1
two 3 x 2 cards you:will have convenient sized cards. Blank cards with

2

. rounded corners may.be purchased at the rate of $3.30 per 500 cards. These

cards must be ordered on an order form that can be obtained from:

Personalized Instruction Center
NCEBOCS
830 Soilth Lincoln
Longmont, p)lora0o 80501

147
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4111

I ,1 !,t.t t I cotr; i-tic I i

a) 2-5 players are needed.
b) Each player is dealt 7.cards.

remaining cards are placed
'face down to form a stack with,
the top card turned up to form
the discard pile.

d) The player-to the left of ihe
- dealer draws- the top- card,-either--

from the stack or the discard
pile. A player must discard each
turn,

-e) Each-player.triea to lay his
cards on the table by:

4

er

1) Making a Type I book of 4 simplified ratios having'the same-ratio notation.

1:Ji)C4

2) Making a Type II book of 3 or more Cards that show equivalent raties.

Tpe:11 .

3) Playing a card on a Type II book alteady played.by someone else. 1:4 or

3
could be played on til'e above book.'

f) Scoring ,

1) Score 5 points for the first person(to lay down all his

2) Score 1 point for eadh card laid down.
3) eubtract 1 point for each card not laid doFn,

4) First player to get 30 points wins the gam .

14
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ANIMAL AGES

Average Life Span (in years)

Buffalo - 20'

/-

Clampanzee - 30

Write a ratio comparing the average life spans of these animalii. Then simplify each'ratio.

.'a)

b)

c)

d)

e)

Buffalo to Rabbit .

Gorilla to Elephant

129 -...11:==

EVI

=0.9.1.,11

Chimpanzee to Cat

Rabbit-to Buffalo

Chimpanzee to Elephant

::=11111,

;

f) The ratio of the average life span of the Buffalo to Mat is 1:3. About how many
years clan Man 'expecE to live?

g) 'The ratio of the average life span of a Gorilla to a Gerbil is 5:1. About how
long can a Gerbil be expected to live?

h) The ratio of Che:average life span of a Buffalo to a Guinea Pig is 5:1. About
how long can a guinea Pig be expected to live?

i) The ratio of the average life span of a Cat to a Dog is 1:1. What is the
expected life span of a Dogl .

j) The ratip of the average We spans of a Bat, a Cat, and a Grizzly Bvir is 1:3:6.
About how long is the average life span of a Bat and a Grizzly Bear?
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From a world almanac Cind
(a) 'the number of sapators in Congress
(b) the number of representatives in Congress
(c) the ratio of senatars to representatived is

or about

How many senators does your state have in congress?
How many representatives does *our state haye in Congress?
Write the iatio of senators to representatives in your state
Are the two ratios equi4alent?f

Inithe 94th Congt=ess the House of Representatives has Democrats ahd
-Republicans.- The --ratio--of -Demoerats-to---Republicans is-about :

What is the ratio of Democrats to Republicans in the House of Representatives
in your state?

There are 16 women in the 94th Conaress. All serve in the House of Reprethentatives.
The ratio of wemen to men is or about 1 woman for every men.

The number,of representatives each state haa is based on the population of the
state. Oregon has. 4 representatives out of 415 or about 1:100. If the-population
of the United Stated is about 200,000,000 people, approximate the population of.
Oregon.

410

Check in the almanac to see how close your approximation is.

U$e 2,000,000 people as the population of Oregon and'approximate the population of
these states.

. . ._ .. . ...

.

State. Number of
Rei'lresentdives

Approxi mate
Popu,laion

Actual
Population

,

Tetrwissee
%iine

Massachusefts
Nevo.da.

Cali -Pornict.

_

1

.

On a map of the United States color the states according to the number of
representatives.

1 - 5 Red 21 - 25 Blue
6 - 10 Orange 26 - 30 Purple
11 - 15 Yellow 31 - 35 Violet
16 - 20 Green 36 - more Black

Ask Can you see-Ian area of alb United States that has a large population? a small
11, population?

It
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i I /,-,/
1-8916\q, Wheehes

",\ \\

Use spirograph rings and wheels for your experiment.

Look at the patterns below. .Can you decide which rings and wheels have been
used to draw each of them? If you think you know, try dra them to see whether
or not.you are eight.

Look at the numbers on the ring and wheel for each pattern. Do these
help you decide what patterns yeu can'get?

Examine the two rings in the set. Both have
.many,numbers on them, One ring has 96 and 144.
This means 'there are. 96 teeth on the inside of
the ring and 144 on the outside. Look at one f
the wheels. The largest number tella you how many
teeth it has.

1) Use the:96 ring and the 32 wheel. Draw
a pattern with it.

2) How many loops are there on the stiape?

3) How many p1gies must the wheel go around
the inside of the ing'before the pattdtt begins
.to repeat?



111/ Can you explain why you have to go arowid the.inside of the ring a number
of times to complete smile shapes and why certain number of loops appear?

4 Poppiwe Micelles I
yit, 11, \ (conttnued)

a.

Use the information in the table LO draw more shapes. Before you start
"drawing, try to decide how many loops the shape will have and how many times
the wheel will have to go round the ring before the pattern is repeated. You
select the ring and wheel sizos for the last experiment.

4.s.,,
9, ox

o) ,c st
cics

rx.

0 o
,so 4

e,
Noor

, 9 32 9G : 3a 1

,

96
96

24
72.

4

, _
105
96

75
48

105 45
56

A

96 r

:

I

It,

(1) Predict how many loops you ill get witfi'the
105 ring and the 60 wheel. . Check
your answer by drawing the shape.

(2) Use the 96 ring. Which wheel would you use
to get a shape that has 16 loops if the wheel
goes around the ring 7 tiles before the pat-
tern repeats?

)
.

(3)Draw some more shapes. Predict how many
loops each shape will have before you draw it.

(4) Look at the shape on the right. It wasAnade
' using a 96 ring. By counting the loops, can

you decide which wheel waa used?



PEOP4 RATIO

Population density is the averdge number of people for each square mile of
land considered. It is computed by comparing_the total population ta\he total
land area. To make this ratio meaningful to students modified population densities
can be investigated.

I. Gather data from the students informally during class discussion.
-

a) Find the average number of people per.household for the class. Example:
There are 28 students in the class, each from a different household. Each
student reports the number of people living at home. These numbers are
added to obtain the total population, say 105. The ratio 105:28 is about
equivalent to 4:1 or 4 people per 1 household.

b) Find the average number of pets per household for the class.
c) Tind the 5v4rage number of dogs (cats) per household for the class.

11. Use local census data and an almanac.
a) Have students find the pohlatioA density of their city (county)..

tion figures can be obtained from census datIt which is usually filed in
city libraries.) Has the population density increased or decreased in the
la,st fifty years? What are some (2f the changes that occur, in the community
when the population increases (decreases)? How are jobs, transportation
systems and housing affected?

II) Have students find the population,density of their state. Compare this
density to'the population density of the city or county. Compare the
densities of nearby states. What conclusions can one make?

c) Ask if there are students who have visited Or lived in foreign countries.
Have students make a chart:of these couvries which includes the population,
area and population density foK each country.

Iii

Country çpation Area (aq. miles). POpulation Density

U.S. 203,235,298

Canada

Mexico,

.

,3,536
203 51 people
4 1 sq. mile

Compare, and discuss the populatkon density of the different'countries.
What problems result from high'population density70

Have students use tbe almanac to find the birth rate for the foreign couritries
listed in II. (c).

Does the birth rate have any relationship to the population density? What -

effects does the "population explosion" have on population density? Why dp
some countries have higher birth rates than others?
Discuss the "population explosion" problem. Predict the population of various
countries by the year ?000. How will the pr64ctions affect the population
density9

""*I.N.1 tt)t)



SURFACE AREA & RATIOS 1

Mayrials needed: A set of 125 centimetre cubes

Activity: 3

a) Use 1 cube. Call it the unit Cube.
b) How many faces on-the cube?.
c), Each edge is 1 cm, so each face is km by 1 cm or 1

2
cm .

d) The unit cube has a surface area of x'l cm
2
or cm

2
.,./1 1,

) Build a model of a jarger cube; so all edges are 2 'cm.
You should have usvd 8 cubes:

b) What is ,the area of each face?
c) What is the area of this cube? 6 x or

Continue to make larger cubes with edges of 3 cm, 4 cm;
5 cm . . . Until you run out of cubes. Find the surface
area of each cube and record it in this Chart. See if you
can.finish the chart up to a cube that has an edge of 10 cm.

Predict the ratio of the surface area of a large cube to the

surface area of the unit cube it the large cube has an edge Ofi

a) 20 cm

b) 12 cm

c) 1.5 cm

d) n cm

'\=41+11*

nsaare=



FACE PREA & RATA 2

Materials: A sbt of centimetre cubes (at least 200)

Activity:

AMP'

a) Make a 3
b) Each face

area of 1

c) The model

top?

d)

a)

b)

c)

d)

e)

b)

c)

d)

back?

x 2 x 1 model from
of each cube has a

em
has 6 faces.

cm
2

, bottom?

cm
2

, left?

The surface area of the

MODEL 1

the cubes.

surface area

le,' 2' "I

What is the surface area of the

cm
2

, front? , cm
2

cm
2

, right? cm
2

.

entire model is .0 cm .

Enlarge Model 1, so it is twice as long, twice as wide
and twice as high.
Model 2 is now x x ,

In Model 2 what is the surface area of the top?

bottom? cm
2

, front? cm
2

left?. cm
2

, right? cm2

2CM ,

.The sgrface area of Mode' 2 is cm
2

.

The ratio of the surface areas of model 2 to model 1
is : or

Enlarge Model 1, so it isthree timesAs
as wide, and three times as high.
Model 3 is now

-

The surface area of Model 3 is cm
2

.

The ratio of the surface areas of Model 3 and Model 1

cm
2

,

long, three times

Is or

Use the results of Surface Area & Ratio 1 to complete 'this chart
for models that have dimensions 4 times the dimensions of Model 1;
5 times; 6 times.

6x4x2
2 2.. =,

: 2, *. 1 6

Can you predict the ratio of.the surface area of a model with
dimensions that are 10 times the dimendi9np-of Model 1? :

that are' n times the dimensions.of Model 1?

158
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VOLUME MD RATIO 1

Materials needed: A set of centaimetre cubes.

(2)I. Use a Centimetre cube as the unit cube.

Cube is 1 CM X 1 CM X 1 CM 4" 1 Cm
3

.

Make 3 different models:

a) one twice as long as the unit cube.

The volume of this unit

b) one twie as long and twice as wide as the unit cube.

c) one twice as long, twice as wide and twice as high ag the unit cube.

MODEL.

;Make

d) one three times as long as the unit cube.
e) one three times AO long and three times as wide as the unit cube.
f) one three times as long, three times as wide and three times as high as the

unit cube.

D sv3N 5 VA_ (Cm 9

-D1 MEN3 Ion15

2xlxl"
2x2xl
2 x 2 x 2

3 different

VAAJME ( C TY19)

models:

Moo 0 OF ThE Mk/Ma cyf

MODEL

Make 3 different models:

g)
h)

i)

" 'OP VO M OF WKOCt_
I -i-IPS ¶ 44

one four times as long as the unit cube.
one four times as ...long and four times as Wide as the unit cube.
one .four times asJong, four times as wide and four timeg as high as the

Model
..

Di mENstow 9 v(11-(crv) 5 RA116 or +he volovm av -THis mope_
it ;4 . * el Ti. 11..0

2

_

The Jones have a swimming-pool that is 2'metres deepr 4 metres wide and 7
metres long. Mr. Smiih, who lives next doot, wants to build a larger pool.-
How many times as much water will Mr. Smith need if he-builds a pool twice
4s long afflikwice at wide?

1%r),9

fit
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Materials neeqed: A set of centimetre cubes

Activity:
(1) a) Use the cubes and make this mOdel.

b) The volume (in cm
3
) of this model is

(2) Make-3 models:
a) One twice as long as Model 1.
b) Dlle twice as long and twice as wide as Model 1.
c) One twice as long, twice-as Wde,and twice as

high as

ktatio of the
volumes oc +his

fo in el
Simplified

(3) Make 3'more models:
d) One three times as long as Model 1.
e) One three times as long and three _times as wide as Model 1.
f) One three times as long, three times as wide;and three times as high as

Model 1.

Dimensions Volume.
c.m3

18 cni9

(4) Compare the simplified ratios with thesImpltfied.ratios in-Volume and Ratio 1.
5) If the simplified ratio of the volumes- of a model to Model 1 is 16:1, how

many of the dimensions are four times larger than Model 1?

160



Materials needed: Construction paper, scissors and
paste, glue,or tape.

Activity: (.1) Copy ttlis pattern on the construction
paper. Cut it out and fold it on the
dottok lines to make &cube with each
edge 2 cm long.

. .

(2) Use a similar pattern and make 3
cubes with edges of 1 cm, 4 cm
and 8 cm.

(3) Make a table like this and write
the simplified'ratios of lengths
of the edges, areas of the faces
and volumes of the cubes.

, cm -i-o 2cm 2cm +o 4cm 4cm to 8cm

Len9th oc edges
Area of -fazes
Volume of c(Abez

: 2
/I :4- ---1---- __

,

_

(4) Make cubes and a chart to how the
simptilao ratios of 3 cub a with
edges of 1 cm, 3 cm, 27 cm.

(5) Compare the 1 cm cube to the 4 cm cube,
1 cm cube to the 8 cm cube;
2 cm cube o the 43 cm cube.

Do you see any pattetns?

161
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RATIO: RATIO AS A REAL NUMBER

TITLE OBJECTIVE TYPE

1. A SPECIAL RATIO IN ALL APPROXIMATING THE PAPER & PENCIL
SQUARES DIAGONAL OF A SQUARE

2. A VERY SPECIAL RATIO APPROXIMATING ACTIVITY

3. PI'S THE LIMIT APPROXIMATING ACTIVITY

4.--BUFFONIS PI APPROXIMATING -ACTIVITY-

5.- CLOSER.& CLOSER RATIO AS A REAL NUMBER PAPER & PENCIL

6. RABBIT,S, PLANTS AND DETERMINING THE FIBONACCI PAPER & PENCIL
RECTANGLES,ACTIVITY I NUMBERS

7. RABBITS, PLANTS AND DISCOVERING RATIOS IN PAPER & PENCIL
RECTANGLES ACTIVITY II NATURE

8. RABBITS, PLANTS APPROXIMATING'THE GOLDEN PAPER & PENCIL
RECTANGLES ACTIVITY ru I RATIO

4

9. RABBITS, PLANTS AND CONSTRUCTING A GOLDEN PAPER & PENCIL
RECTANGLES ACTIVITY IV RECTANGLE

10. RABBITS, PLANTS AND APPROXIMAT'ING THE GOLDEN PAPER & PENCIL
ACTIVITY V RATIO

f



A SPECIAL RATIO 111 ALL SQUARES

All 54:1wares are- 1-ke same shape
i

AU svares are simaitax

Materials needed: Metric ruler and centimetre (or cm) grid paper.
2

Activity:

Side
(cvn

2
3

5
6

.

On the centimetre grid paper *draw a

side
i clonal

side.square 4 cm on a

Measure the diagonal of the square. Did you get about:5.6 cm?

Draw'a square 7 cm on a side. Measure the diagonal. Is it

about 9.8 cm?

Draw squares with the sides shown in the table, and measure

the diagonals.

Record the results on

Diagonal
Cvn

5.6

your paper.

Glcie

9.8:7

: I

:

i.

Ne

(4) For'each square write the ratio of the length of the diagonal

to the length of'the side. Then simplify each of the ratios

by dividing the length of the diagonal by the length of,the

side.

(5) The simplified ratio is always abput :1. This means the

diagonal of a square is about times the length of a side.

(6) Use the a fact to find .the length of the diagonal of a

square if the side meaure.s
(a) 1.5 cm (d) 3.8 em

(b ) 1. 8 cm (e) 5.7 cm

(c) 2.5 cm (f) 6.5 cm
17

Check these by drawing the squares and measuring the diagonals.
Challenge: What is fhe length of a side of a square if the diagc;nal is:

(a) 1.4 cm? (b) 4.2 cm? (c) 7 cm?
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DiAGPAM A Materials: Metro stick, cans of varying
diameters, rolls of tape, small wheels,
string or paper to wrqp around ohlects .

DAGRAM B

A

Procedure:
1. Place t* metre stick on a level surface.
2. Measure the diameter of a can by placing it on the metre

stick. Record on the chart. (See Diagram A.)
3. Wrap string or paper around the can one time and measure

the lecgth of the string or paper.
4. Record the measurement in,the chart.
5. Carefully roll a can along the it tre stick for one

complete turn to check for aceura.y in step 3. (SeeIN
b. Complete the chart. Use a calcullator to find.the values

correct to two dedmal place's-

Diagram BO

DIAMETER.
-OP CAN

LENGTH
OF STRING-

LENGTH
DIAMETER:

LENGT-i
DIAMa-rEP.

LENGTH x
DIAMTeR

LENGTH
DIANETEP

.

JL
11111111111111111111111111111111111111

1111111h.

In which column are the numbers.nearly the same?

If you were careful in carrying out your experiments,you foulid that
the circumference (length of the string) divided by the diameter of the
can is about 3.1 or 3.2. This can be expressed as the ratio,
circumference diameter 3.1:L, which is approximately 3:1.

To represent this ratio we use the Greek letter i (pi). n is pronounced
iipie."

n cannot be exactly expressed as a decimal, go matter how many decimal
places are used.

. k

n Is approximately

3 .1 Li. (5q265358q 7 q 32384 G264338327(150 2813409716c130 3751 o
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DIAGMM I DOGRAM It DIA&RArelirc
Draw a circle with a radius of at least 6 cm. Mark between 8 and 15 points
on the circle any distance apart. They need not be equally spaced. Label-
the points with lower case letters. (See Diagram I.)

Connect consecutive points with line segments. Measure each segment and record
the length in millimetres next to the segment. Add the measures and record the
total in the top part of the table below.:. (Bee Diagram II.)

koNssiena5

Record the diameter of the circle n millimetres.

Outsidei the circle draw line segments that touch che circle only.at the points
you have already marked (a, b, c, etc.). Label with capital letters the points.
where.the .line segments cross. You should have the same number of capital
letters as lower case letters. Measure each new line segment and record its
length as before.. Add these measures and reCord 'in the table below.
(See Diagram III.)

c.ord the diameter of the circle in millimetres.

t

Total of measures of segments inside of the circle,
_

.

Total pf measures of segments outside of the.circle
*a

Computes
;

Average of-tetals

Diameter of circle

. Repeat the experiment with a larger cirelor;

165

Hint: To

compute the
average, add
the two totals
and divide
by 2.

P



ITALIILP PA(I.

Parpo,ae and Usy:

Thisfictivity provides the student with"an alternative and historical method
for approximating.n. In addition, the activity could be Used as an exercise
for meastirement with a ruler. A calculator would facilitate the computation.

§liissLested_prpcedure:

After the aclivity, introduce the term circumference as the distance-around
the circle. Some sample discussion questions could be:

1) 'Do you understand why'the circumference is smaller than the total of
outside measures and larger than the total of inside measures of segments?

2) Is the RN.113.at_p_l_t2It.A§_ a.good approximation to the circumferwIce?
-3)- How-does-th-e-number (51- points on the circle affece the- accuracy?

. Conten;t:

average of totals
The ratio closely approximates the ratiodiameter of circle 4

circumference of a circle
which is about 3:1, The Greek letter n is used todiameter of tfle Circle '

ratio
c.ircumferenceexpress since the ratio is a constant and cannot bediameter '

exactly expressed as a fraction or decimal.

Historical Facts & Curiosities:

1) Archimedes (287-212 B.C.), a great mathematician and scientist of
ancient Greece, used a method similar to the one performed by the-
students to estimate that 7 was between 3.140845 and 3.142857.

2) In China Tsu Chung-Chih _(470 A.D.) gave w 3.1415924 which is correct
to seven decimal places.

3) Today with the help of computers n has been found to more- than 500,000
places. n correct to twenty places is 3.14159265358979323846.

4) The symbol Tr 'wits first used in the 17th century.
5) In 1873 using a formula and making the computations with paper and pencil

Milliam Shanks of England computed pi to 707 decimal places. His repre-
sentation of pi was used until 1948 when two men, using a computer,
disCovered that Shanks-hpd made an error in the 528th decimal place.

morlanamirminnumwrairilli11111111111111PRIMINffirillrIlikAnnunominviammidarimillilltiarilliMINIIMIMIrDifir
INIMMIMPIIITAIMMINe.Jmniiitillusummarhionipenii 1111111111111rION 60/11111111164Uormamsrmammtmr.pirAwiw r- joilinUnik

1 44 1 5 41 2 6; 5

.6) -Another' method is to set n tu music: The music shown above represents n
in the-key of C, with F having.a value of 3, D the value of 1, and so on.

An excellent source for,information about.n is kilistory of n by Petr
Heckmann published by the Colem Xress.
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I. 1 MEIRE SQUARE
CLOTH

Rallo J' k...11 Nit::11,ct

15 RATIO

Equipment:
10,toothpicks
1 metre square cloth

Mark the cloth with parallel
lines. The distance between
the lines should be twice
the length of a toothpick.
The cloth will keep the
toothpicks from rolling.

lotal

274 people

()"1 kh 1t I 11101

III V 'IC11111_111,

kIWW11

plohl,-,1:" in Lit,-

t h, (it I prob..th I

Total
number number
-of picks of ptas
dropped touching

100

E00

300
-0

400

500

Com

74)0

E11110=1"1110

goo
900

1000

_ :

Place the cloth on a flat surface. Select a person to record the data and one to
drop the picks. You may wish to exchange positions.

IL

Rold the 10 toothpicks a metre above the cloth and carefully drop them. Repeat
this ten times. .Each time record in Chart A the number of toothpicks touching
or crossing a line. Total the number of picks touching and record'in Column T.
Diy142_122_12,y_thk_12110. Round to two decimal places and record in Column R.

Repeat the experiment. Record in Chart B. Total the number of picks touching
and add this to the previous total of toothpicks touching. (Sec Column T.)
Record the new total in Column T. plyi...s_le2Elly_tha.12taal and record in
Column R.

The ratio _TotaLts.toth icksdroed:'_picIl 1lstouchil_g_.alint should
approximate Tr whose value is about 3.14. Continue the experiment and check
the ratio aftr each trial. In 1901 Lazzerini, an Italian, found *n correct
to 6 decimal places or 3.141592, frOm 3408 drops.

t v

MI.\ I t I Ito M:ti Ilk.111.1t
. . .

on Y,..hr Owm 167
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nves-hirt on 1

A) Make a sequeno4t..of counting numbers by selAkting two numbers and writing them
in the first two blanks below. Each number after the first two is obtained by

iik;(1 1 111- the two previous numbers.

xam p 7 12. 19
(5+7) (777i2.)

Choose youv- own numbers .

1) Now

obtained bv

t /
1 -

quence above to write q sequence of.. ratios. The ratios are
comparing each number to the number on the right.

If you used : 5 7 12.. 19

5 7 12.

mtios axe 0) , 7 ) (2) 12- 1 (3) 7-45-

(2) , (3) , (4) , (5) , (G) , (7) , (8)

on , 02) , (14)

C) Use your calculator to chanee each.ratio to a decimal.

2 9

3

.

10. .

4V I 1V

5 . 12

G i.3.

_....Z LAI-. -
D) What .do you notice about the sequence of ratios?
E) If each decimal is rounded to three places, the ratios get close to what

number?,

,F) Pick two different numbers and repeat the steps. What do you notice about
this sequence of ratios?
Suppose your friend picks any two counting numbers and repeats the steps to
get a sequence of ratios. If these ratios are written as three place deck-
mals, what number do they get close to?

I 68
,



Investir:hon II: (CONTINUED)
A) Make a sequence ol counting numbers by selecting chivc numbers and writing'

them in the firstthree blanks below. Each number after the first three is
obtained by adding the three previous numbers.

.

Exo.mple 5 1 2. 3

(5+7 +2)1 (7 4.24 14 4t
Choose youv own inumbev-s-

v

7 )

B) As in Investigation 1, write a sequence ol ratios by comparing each number to
th.. number on the right.

i-c-* you, used: 1)4
) \

7 ,

T he t rat i Os are:0) 7 )(31 -Pc

(I) (2) (3 , (1) (5) (G) (7) (8))

(i 0) 02.) ) 0 3) , (PI)

C) Use'your calculator to change each ratio to a decimal.

3
4

9
la
I I.

12

13.

D) What do you notrce about the sequence of ratios?
E) If each deciMal isrounded to three places. ,tbe ratios get close to w4at

_

number?
/ 'i.ck three different numbers apd repeat the steps. ..What numbei do these

ratios get close to?

. I
I."
, . . ;

; :;t11. t
±:tt

:!

:111..1 .
I

'1111.

1111'.-'1);1



410

RABB I TS, PLANTS AND RECTANGLES

A man bought a pair of
rabbits in January. The
pair produced one pair ot
young rabbits after
one month, a sec-
ond pair after
the second month
aild Own stopped.
Each new pair
also produced
two more pairs
in the same
way and then.
stopped.. How
many pairs of
rabbits were
born each
month?"

A picture could
be used to orga-
nize the .results.
Extend the pic-
ture.
Examine the.
_"new pairs"

column and see
if you can dis-
cover a p4ttern
to help predict
the-ntmiber of

new pairs Of.
rabbits each
month.

t 1

1:

,t

.11,1) t t 1 0.1,;%, .
Alt0

IPY ; !..- i 1

Ell: A 11.mi(

1,1.1

,1,,

( ) .t,. .1 1.6 .11

SANUAkY tv't,$.: No: \i've4,4 1

FEBRUARY

WISINIII
0

i

2
3

MARCH

APPAL glif.M.
m A\e 0 0 0 0 5
JUNE

SUCY

AUGUST

SEPTEMBEZ

OCTOBER

NOVEMISER.

DECEMBE2.

manbers we 90 Pronn the 'new p0.4-s" C061,11

34tartw.,**** atAammet. ) ) I =vtattsavorm 0.00=0.0 100.1111400

0 are coAted Fibonacci yluL.Clbev:s.

th St(.)rv

Sy.mhol-;

I

).



6-1-BITS, PLANTS AND RECTANGLES

1.it t. .1 I.;.ti
f\110

The Fibonacci numbers: 1,1,2,3,5,8, . . . have many interesting properties
and appear in many places in nature.

What do you notice about the number of petals in these flowers?

VOld Qose
Check the flowers in yo.ur own garden. Count

numbers Fibonacci numbers? ';!,illit'; hlin in

When new leaves or
twigs grow from the
stem of a plant, they
spiral around the
stem. Select one
leaf as a starting
point and count up
the stem leaf by_
leaf until yoU reach
a leaf that is'direct-
ly above the starting Qsafiol
point. Record the

= Inumber of leaves and
the number of turns
taken around the stem in counting the
leaves. What do you notice about
these numbers?

The result is often stated as a ratio:

1
Me beech tree has a ratio of --3 , the pussy

the petals,

ilow,r
Are any of the

numbei of turns
number of leaves"

willow is --.
13

Examine the pictures above and write the ratio for each tree.

i 13

'

Qatio

1

IMJ hg :;111,`ht 1 .!I !!!
II!' it .11.1 I

Check a cornstalk. What is
its ratio?

Fibonacci numbers also
occur in nature In the
number of spirals in the
seed patterns of sunflowers
and scale .patterns in pine
cones and pine-apples.
Clieck the photograph and
diagram oP a pin, cone.
A t,tto t t't

,ttit

,O 1-

it. It, :1,t! (-., ;

lir;11"v



RABBITS, PLANTS AND RECTANGLES

. I ( I I I I 1 tHili I

I r

Agnes, Betty, Carol, and Diane are competing in a beauty
contest. You are the'judge. Who has the best shape?

Use a ruler to find each girl's
measurements in millimetres. Complete the table. Divide -Hie.

width b the
temp and
express as

ded .

Contesio.vIt \did+ VI
-Lemitti
(kei9111)

Rat it), of
..acLif""2.41.1±L. ,

AGKES

BETTY .

CAROL. : :1

DIAME

Is the ratio of Diane's width to height about .618:1?

The ratio .618:1 is called the Golden Ratio. In a rectangle if the ratio.of the
width to the height is the Golden Ratio the rectangle is a Golden Rectangle. Many
examples of the Golden Rectangle can be found in both art and architecture--the
United Nations building, the Parthenon at Athens. Find pictures of these buildings
and check to,see if they are Golden Rectangles. Can you find examples of Golden
Rectangles in the classroom?



First, draw
a 4 cm square.

Extend side AB-
And mark Point
F so that EF is
the same length
as segment CE.

'RABBITS, PLANTS AND RECTANGLES

Can you make a Golden Rectangle?_

4
Next, locate point F,
the midpoint of segment
AB. Join C to E.

To check your drawing, find the ratio:

length AD
length AF

express

Write the ratio

as a three-plac

say about recta

it as a three-place

length CB

e dectmal. What can you

and express it

ngle CBFM?

H.esT'S IN

Complete the
rectangle.

N11.fhl
\ ill

A
0", : t.LRu

;4,d !I 1.21-.,..

11..(

1,1

!sc 1 it

cr.

01.1

The circle to the left has five equally
spaced-points marked'on it.

Join points A and D; D and B, B and E,
E and C, C and A. You have just drawn
a.five-pointied star.

Locate the point where line segments
EC and AD cross and label it T,

Measure the segments TD and AT. Find

the ratio
TD---ta - and
AD

three-plat6 decimal. What do you'

notice/ Do ynu see. wily to draw a

smaller five-pointed tar?

express it as a

III 1 0 1 cr. r

Z..1

t'of

Pi
, .

J.

D.
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RABBITS, PLANTS AND RECTANGLES

it .t !L i Ntirlit, I

Complete the number pattern. Each number after the first two is obtained

by adding the two previious numbers.

-,*.. ) )

Compare this pattern with the rabbit pajr pattern in Activity 1. What do

you 1,
. Tak each number in the pattern and compare it to the number on the right.

Write tle

a b.

Use a calculator:to help yoU change each ratio to a decipal.

a. 9.

b. _____L___
i.

d

I

What do you notice?
If these decimals are rouddedthree places, the ratios get close to what
number?

t Id tn i by t I t o...111.t Li .

I i ;Hit .10tir0 l ormi t. ion on I In. C:01k1, otti.

1110 .t:.
.1 i'qi)!!: 't 61 At- t

174
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RABBITS PLANTS AND RECTANGLES

(PAGE 2,)

TEACHER PACES

Pythagoras (569-500 B.C.) and his followers observed
many patterns in nature and used mathematics to help
interpret them. They were jspeeially interested in the
pentagon.

It was discovered that when two diagonals of a regular
pentagon intersect, each is divided in the golden ratio.

AP PDThat is, P divides AD so that
PD AD'

P is called the "golden cut" or golden section of AD.

The problem of finding the golden section of any
line segment was solved by Euclid.

Given the line segment PQ, he found a method for
PR

locating a point R so that
PR, PO'

To find the golden cut of line segment AB:

1) IlArk the midpoint M of segment AB
,2) draw a line perpendicular to AB at B
3) On the line mark the point T so that BT ... MB
4) Jein T to

IIF 5) On se&ent AT mark the point R do that RT TB
6) Measure the segmenl AR and mark the point C so that

46
CB AC

AC AR. C is the golden cut, and both and are
AC AB

the golden ratio.

To find the numer4a1 value of the golden ratio, use
some algebra. Let the length of segment AB/be 1 to
simplify computation. .0 is the golden cut. Let
AC x, so CB 1 - .

Q

l-x



RAB ITS, PLANTS AND RECTANGLES

Since C is the golden section,

(PAGE 3)

CB AC X

AC- AB
or

X

By cross products x2 t x

X2+X-I=0

-1 ± rr
from the quadratic formula

Since x, the length of a segment, must be greater than zero, X int -1+- \TY" '1757- 1
4

The 9 Iclen ratio= .G18

By playing with the equation x
2
+ x - 1 = 0, we can make some interesting

1
discoveries. Dividing by x gives us x + 1 1- 0, or x + 1 = 7c. The golden

x'

ratio ts the only number that is increased by one by taking its 'reciprocal!
V-57- 1

.,Check this on a calculator. Be sure to.use for the golden ratio and not-
2

the approximation .618.

Add 1 to the golden ratio and then square the result. What do you notice?
Can you explain?

Let el) equal one more than the 901clen ra-ho.

Make a sequence starting with 1, (P. Each number after the first two is

obtained by.adding the previous two.

Use the calculator to obtain approximate values.

r

Create a geometric sequence by starting with 1, (P. Each number after the
first two is obtained by multiplying the previous by (P.

3

Compare the two sequences. What dp you noticq? Can you explain?

Many more curiosities exist involving the golden ratio. Try your hand at

discovering some. An excellent source is TyLsjiallnimmEtiop by H.E. Huntley.
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In 1973 tl ratio of juveniles to adults prosecuted for burglary Was 11 to

9. Thia ratio likn .be represented by any of thuwairs of numbers in the table

below. These p:alrs of numbers are called equivalent or equal
4
vitios.

Juvenile Adult
Bur_glars Burglars

11 9

22 18

33 27

44 36

) 0 %AA fir

HSI

413 lid) '10 01' '111110 "a" /Lim ildi.culigill"111/1111!);!141TII
"

D

"

4hnihflIP h
.1

11 Mg ',atom

5a95 here,(.30u.. have per/violently 1051- ujour
pfaure- the Midnite Phartorn.)"

A proportion is a statement of equality between two ratios. Here are two

ways of writing a proportion:
a c

a:b = c:d or -
b d

These proportions are both read as "the ratiO of a to b is equal to the ratio
. .

of c to d." Sometimes the expresSion "a is to b as c is to d" is also u_sed.

INTRODUCING YOUR CLASS TO PROPORTIONS
Two equal ratios contain 4 nuMbet4. When 3 of these numbrs are given, it ip

possible to determine the fourth number. For example, usingethe ratio of juvenile

to adult burglars, 11 to 9, how many juvenile burglars would there be for every

90 adult burglars? Your' students will be able to answer thls-question by extend-

ing the above,table to the. tenth 4ow, which is the row containing the 90 adult 4

burglars. Most students will understand thia uae of tables,and given any 3 num--

-bers,they'w1.11 be ablb to use multiples of a given ratio to find the fourth,

number of the proportion.

Proportions occur nqueally'when

dealing with rates: Ilet'e/s a familiar

kind of question. If the cost of elec-

tricity is 3 cents for. 2 kilowatt hours,

how much will 8.kilowatt hours cost?

-k;stV,

Cost,

In Cents
Number of

Kilowatt flours

3

6 4
9



COMMENTARY PROPORTION 2

Your students Will find a variety of ways to answer such questions. Here

are a few examples of sound reasoning which all produce the correct answer.

-.411111(
ill'iniChll

mow
Kilowatt Cost
Hours in Centg

2 3

4 6

6 9

,.. ,

You may wish, to have your ,students graph some rates. These graphs will

,alwSys be straight lines if 0 rate stays constant. The following graph shows
t,

the rate of 3 cents for every 2 kilowatt hours, Some of your students will be

, able to use gas graph to determine the cost of 5 kilowatt hours.

8

6

NUMBER_ /?
or 'CENTS.

r-

4,

7. 8 9 oii,

2- -NUMBER OF ,K1LOWATT 1400123

'1.
vir



COMMENTARY
n

A TEST FOR EQUALITY

PROPORTION 3

When a proportion is witten in the form a:b c:d, the first and fourth

numbers are called the extremes,and the second and third numbers are called the

means. Two ratios are equal whenever the product of the extremes is equal-to the

product of the means.
4

w tnever Qui=1QG

When the proportion is expressed by fractions,we have:

(7,

b wV-le)r).eve vr. act= bc,

The products ad and bc are.commonly called cross products. StudentW can
,

remember this with' the following aid..

The test for equality of ratios Is

useful.for finding the fourth number Of

a proportron when 3 of its.numbers ara

known. Here is a typical rate .problem

which can be solved by using,cross pro-
.

ducts. The Boeing 747 has a cruising

speed of 595 miles per hour. How long

will it take to travel 1500 miles at

this rate?

Itwill be instructive for the students
0
to try solv- Hours Miles

ing this problem with a list of numbers. 'The student will.

be able to see that the answer 4s between 2 and 3 hours.

1

2

595 ,

1190._

Some stuctenti' will estimate thai the answer is close to 3 1785
1

2-- hours D
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COMMENTARY PROPORTION 4

Letting T be the unknown time, the given information can be expressed by

the following equation. It must be emphasized to the student that the mntios

are hours to miles on both sides of this equation.

Pf.

595 1500

Using cross products, (I) x (1500) 595y, and So T 2.52.

It is somewhat remarkable that proportions can be set up in so many ditteri.nt

ways and still produce the correct answer. Look at the examples bel)w. The sariv.

value of T 2.52 satisfies each of the equations.

if 1 hr. . T hr. 1695 mi. 1500 mi. 595 mi. 1 hr.

T hr.

I.

1500 mi.
-W.,- mi.

T hr.
1 hr.

,

4595 nil.
.

1500 mi. k 1 hr. T hr. 1500 mi.

1 hr. 1500 mi.
Could We use the expression to solve:this problemr. If We

595-mi. T hr.

examine the cross products 1 hr. x T hr. and 595 mi. x 1500 mi., we see the unit

of m6asure in the first product is hr. x hr. and in the second 144 mi. x mi. The

units of measure of the cross products are not the same; we cannot use the expres-

sion above to solve the problem.

Often students try to apply proportions without noticing the units of measure

giver in the problem. Consider this problem: "A worm travels .12 cm every 4 s(sonds.

-How many metres does he travel in 48 seconds?" A student.might set up the prob-
12

lem as
8'

ignore the units and give 144 as the answer. If the,units are
4 4

12includ.ed and their cross products checked,
4 sec. 48 sec.

, it can be seen that

cm x sec. is not the same as sec. x m. The problem can be solved by changing 12 cm

to metres 'or by finding an answer.in centimetres and then converting it to metres.

P
.12 m Y m P cm2 cm Y Y. or . where the number,of meres.
4 sec, 48 -sec. 4 sec. 48 sec.' j..-66-

_-,
0 ?

Being conscious about the units of measure will not guaraftee that the pro-

portion is set up correCtly. A student might try to solve the airplane problem

discussed above with this, proportion: The unita of the cross
1 hr.- 1500 mi.

.

productb are the same0)ut"- this is certain1y-n(4. a correct propo tion. To avoid

this Confusion teacheKs often liave students fdrini proportions in a,star)dard way,
0
- say miles to hours dit both sides of the equatfOn.



COMMENTARY PROPORTION 5

Suggested Exercises

Some interesting proportion problems can be solved by using cr,Dss products:

If your students use the Guinness Book of World Records, they will find that fre-

quently three of the hour numbers of a proportion are given. For example, this

book notes that in 1969 the country with the most physicians was the U.S.S.R.
,

There were 555,400 physicians and a ratfo of 1 physician to every 4'33 people.

What was Russia's population.in 19692 There are many such questions which can

be generated from the rates which are in the book...

The numbers In the inness Book

jec-ds in.ay be too large for

some of rour students. Ihese propor-
.

tion exercises from the- student page

Propo,rtiwy 2 contain some

common rate questions with SMaller

numbers.

9) 2 pantsuits for $35.
7 pantsuits for

.

11) Car goes 10 km on 2 litres of gas.
Car goes km on 16 litres
of gas._ 16

There are many interesting proportion Ideas and applications in the clast.i'vom

materials. Here are a fev, examples: measuring heights ot objects by. using-
.

shadows; determining gear ratios on 10-speed bikes; using the Golden Ratio; plac-

tag weights on balance beams or teeter-totters; computing driver reaction times

and braking distances for cars; using-money exchange tables; and-comparing your

-weight,and height to standard growth charts.
1

NEQUAL I T I ES OF RAT I OS.

There are times when it is useful to determine the greater of two ratios.

the folloiging 'ratios are from the 1973 Nielsen Ratings of Top Televisia.Shows%
A- .

0

s
2 out of 5 households watched the Super Bowl.

,
1--out of 3 households watched the World Series.

7 out of 25 househo.ids watched the Riggs-Kin:"Tennis Match.

I S" iv*
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COMMENTARY PROPORTION 6

One way to cempare two ratios As to write them in fraction Aotation and find
1

1
the greater fraction. Since' i7 v greater than

'

more households" were tuned into5 3

the 1973 StIper Bowl than the 1971 World Series. Another approach is to represent

each ratio by a real number. Since 2 t 5 .4 and 1 f 3 1; .33, the Super Bowl had

the greater audience. Uow did the T.V. audience tor the Riggs-King Tennis Match

,:ompare with that for the World Series? .

You may have noticed that in the above examples the ratios were used to com-.

pare part of a set to:the whole.set. The following examples, which are from the

same4273 Nielsen Ratings, use ratios to compare dIsjointssets.

For ever 8 men there were 5 women who watched the Sdper.Bowl. .

Fo every 5 men there were'4 wompn who watched the 14orld.Series.

For every 9 men there were 11 women who watched the Riggs-King Tennis Mat611.

.
Was there a greater ratio of mer\ to women.watching the uper Bowl-or the WOrp

Series? To answer this question we may use the same approach as above. The
8 5ratio-8 to 5 ip greater than the,ratio 5 to 4 because
-5-

is greatr,than

"
One of'the most piactical applications of.inequ;Alities of liailos.is found

in the current controversy over unit,pricing. At this time there are no Fedeeal

laws requiring supermarkets to unit priec their proddcts. Here are some examples
-

to illustrate the confusion which arises due to price calculations across pachages

of, different sizes.

a
.1.

- . S.

Which Is the better buy, a or b/

a. Complete Buttt;rmtlk Pancake Mix 40 oz. lit 69<!

b. 'Complete Butiexmilk Pancake Mix 5E4 oz: Elt 85c

a. Variety Baking Mix

b. Buckwheat Mix

20 oz. at '31C'

3 .oz. at 55c



COMMENTARY

110
Let's use .our test .for proportion to determine the cost-per ounce of the

_

RT ON 7.

69c padkage ot Complete-Buttermilk Pancake Mix.

oz
ceniNs yoerds

By'cross pro,ducTs; 40y w' 69200 y In a similar maniVer wi an find

that the cost per ounce of the 85C package is 1.5C. The contents of the.fi -t

package sells for 27C per -pound2and the second package sells tor 24c per p Ind.

Row does the price per pound of the Variety Baking Mix compare-with the prl_ce

per pound of the Buckwheat Mix?

There JAI' an abundance of practice with proportions in computing unit priCes.-.
.2

Your siudents could collect informatiol (prices and weights) of-different brande
. .

for unit pricing comparisons. Using a Calculator will simplify the-computations
. _

and 4,1low students to focusoon the.proportWns and comparisons

For additional ideas in using proPoi-tinns to compare rat.ese Prwortion

Projt!,:q-..e to Puroue in the section PIWORTION: Applicatioh.

184

"":



PROPORT ON : GETT I NG STARTED

TITLE

I . 1. LIKE YOUR FORM

2 . PROP OR SHUN

.3. AS THE SQUARE TURNS

4. GETTING BULLISH ON
PROPORTIONS

5 . rHE BOB AND RAY SHOW

6 . WE MUST WORK TOGETHER

7. tl.,N1 EXTREME TOOL

8. THE SOLVIT M4CHINE--A DESK
TOP PROPORTION CALCULATOR

9. pEdONALIUD PROPORTIONS

10. PETITE PROPORfIONS I

Pi:TITE PROPORTIONS 2

YOU KNOW THAT

1 1. A STEWED SURPRISE

.1!4 . COURTEREXAXP I, E

,

,

OBJECTIVE

RECOGNIZING EQUIVALENT
NOTATION ,

GENERATING PROPORTIONS

RECOGN IZ I NG.PROPORTIONS

MULTIPLICATION METHOD

GEOMETRIC MODEI,

CROSS PRODUCTS 'MEIMD

CROSS PRODUCTS METHOD

-

CROSS PRODUCTS METHOD

SOLVING PROPORTiONS

SOLVING:PROPORTIONS

SOLVING PROPORTION§

SOLVING PROPORTIONS

SOLVING PROPORTIONS

RECOGNIZING INCORRECT,
PROPORTIONS

13

,

4'&96.4t,

PAPER & PENC IL

PAPER & PENCI L

ACTIVITY

PAPER & PENCIL
ACH V ITY

ACTIVITY

PAPER & PENCIL

PAPER & PENCIL
puzu

ACTIVITY
MANIPULIVE

PAPER 41rENCIL. .

PAPER & PENCIL

CAPER &. PENCIL

PAPER & PENCIL
PUZZLE

PAPER & P-ENC I L

PUZZLE

PAPER & PENCIL
PUZZLE

A-
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DIPASZEmr Fb

2.
1:2, Ito2.

2 ; 3

/A, 5 6

346 =Atea,

65 73

9
/ 0

'

3 4E4

iee 3g 2.616

1

Yoviii

I ::1 -I I I ..i
WIAM1

:f. = : /0

if) 1°12.4 5 tb io

3V4P :/0

Use line segments
to connect the (Jots
that name .the same;
proportion.

The resuli. is startling!

40t
, , 2

Write Ihe oclnyowats for tlisq proportions.

3.0,5 a 6-to /a

2.6, 4.614

410 3ito 6 a 5140/c)

3;5= :10

Use the four numbers 2, '6, 9, 27 to write
a proportion. Then write theotheA7forms.

;

the -Olur numbers?
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PROPORTIoN
t \cll IA; KUM

In order to introduce or diagnose a student's concept of equivalent ratios,
one could approach the.subject intuitively. The preseptatton of various mbthods
of checking for equivalent ratios can come later. Students need to be shown
equivalent ratios in various forms such as 2:3 and 6:9, 1 to 5 and 4 to 20, or

2
6

and -.
4. 8

A first activity might be as follows: Several pairs of ratios can be written with
.open.frames. The student fills in the frames with the appropriate value and 'deter-
mines if the ratios are equivalent. For example, let:

ci= 4
0=12
A:: 8

e.

Set up several pairs of ratios,

*advci
ct Nd0 0 n

6 and ask the stqents to detogewine which pairs are equivalent.

The activity could be done ad a studenkworksheet or as a clalas activitron
the overhead.

4
:

0 0

A second activity might bp to present student Aafth:one of the ratios and a§,k them
to !:3upply an equivalent ratio.

Foi- example. le : a = 3

5

c th :9

d th 15

0

.

Sample questtofiacOuld include:

I. What-a.tio is represented by
b.

2. Write a ratio equivalent to the above ra i

3. Represent this ratio using the'lett s.

a bWrite a ratio equivalent to -etc.
c --* ' d

At this time you May 'also wish 'to acquaJnt.'students with tho termino ogy
."a is to b as c it to d."

could then ask students to supply pairs of 17! q ivalent ra los
gtven four'numbers.

a

-
For..44mp1e:

Usetthe numbers 1, 12, 4, and write ap many Rairs of equivalent
ratios as yo:Li can,

Extension: Ilave students write 3 equivalent
.t-delog':using:6se numbers. ..2, 9;-

; 3, .(Ttta*Oers insbe use4

I.

11.o4..-

t

1111 1 1 :I, i 1;

*
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it ti ..1

t'Nt trt t 11 IN

(1)., Make a s uare. Label it like this..
11- 4

(2) Flip the s uare over and label the hack like this.

(3) Look-at the originarsquare.
proportion? (yes or No)

1 5See two vatios and Do the ratios form a
3 15.

1 (4) Rotatd the original square.-
.6 15 .

Ratios are and ---.
1 3

f5)
, 15 3otate again. 1atlos and

' (6) tate,again.

(7) Flip'the originail square.

°(8):=Flip the orlg*nal sqUare.
. -

(9) Flip the'original' square.

(10) Flip the original 'square.

0

I S

3

t

C_D

crt

LO'

3

Proportion? Yes .

Propoition?

. -

Proportion?

Proportiorl?

Proportion?

L,

PropOrtion?

Proportion?

5'. 15
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(CONTI kly.ED)

/-

Similar activities can be develdped using a hexagon, octagon, cite. A general
form can be generated using non-zero values to a, b, c, etc.

cd

In the example on the student page

111

Using the six rotations and six
reflections of a regular hexagon-,
twelve progortions occur. The
placement ofthe numbers that
form 'the proportion are shown In
the second diagram.

ta

Using the eight roiations and
eight reflections of a-regular
octagon,,thirty7two proportions
occur in each position of the

N.
octagon. The placement.of the
numbers that form the yroportion
are shown in the second diagram.

.

.d.



GETTING BULLISH
ON PROPORTIONS

4111Some proportions can be solved by multiplying. Study these examples.

3 0
5 26

3x

2 .4

To 0, a8 TO 18

2.0 18'

__-701.18

Solve the proportions .to discover the answer to this feed probleM.

4.

-

0: 6 .9:2.

ts'
647-2_ -s

IP PAPA BULL (1200 POUNDS) CAN EAT 80 \PO.ON DS
Or HO, IN 4 DAYS) 1,AND BABY BULL (200 POUNDS)
CAKI EAT 80 POUN DS OF HAY tkl 2 4 DAYS, \A./

LONG WILL IT TAKE lvtAMA BULL (GOO POUNDS)
, To .EAT eo POUNDS Or I-4A\e ?

R.5" 5 -20 kZ

UO8Z TO /40
9 Tb8 G3 TO H

3:8 .= I
90 52O

Ell
11.1110E0

7 10 0 2 8 TO 24
32 TO Q. I'D 10

9:7 =
A:2:2z= 35

lb

4tik

MB LIO it0

1ULLU



THE Bb13 AND RAY SHOW
ft

A

I

This activityuses geometric models to derermine equivalent ratios and can be
used to solve simple prop rtions. Using the included script, taiiing the lesson IR
advance and/or having st, ents present 'the lesson could'provide a unique experience
tor your class

Included I n LI s activity are (1) a teacher page indicating the steps ualed to
determine it two ratios are equivalent, (2) a transparency master for ,a demonstra-
tion of these steps, (3) a-sample script that could be used with the.damonstration
and (4) a student page to follow up the activity. 4

r
A. Is the ratio equivalent to the ratio

tO 4

Use two rectangles that aro the same size. Divide one verticalLly and one hori-
5 . 2zontally as shown and sbade the appropriate parts, of one and vt the other.

10 4

Place one rek'tangle

on top of- the other

and draw in the.

dividing lines of

each rectangle on

the other.,

Slide the rect-

angles apart and

restate the ratios

in terffis of the

new subdivisions.
5

20
Since Mid

10 40'

2Q .

the ratio
4 40

5
is equiValent

,- 2-

to the rat i o

Transparenuy

5

16

TransparZocy II

10207.013."iiMeiMmi

4;:;146-7.11.1

5.: 20

10 40

reipmempisso
attlyeareerd
mommommi

mmina

2 1
IS. Is the ratio equIvallent to the ratio -2

5 4

The *same transparency master can be.used for this demonstration.
8 ,

4

1 , 1
Since anu

20 2T),

1 91



THE AND RAY SHOW (PAGE 2)

Transparo o.y Master for Geoaletric Models

.

I.
A

-

`1
A'

41.

0

,

1. .
. iff

4'

4 ' I
4 ,

A j
1A

s

.1*

e.

,

t. .0

1.

41k

ea.

k
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THE BOB AND RAY SHOW (PAGE 3)

--

11/
Use these rectangle4-to decide if the xatios are equivalent. Remember to divide
one rectangle horizontally and the other vertically. r-

0

4
"g.

4 4 i-". 7-1

4

2

.1 See if you can use rectangles to solve this proportion

61,

41,

1,

3

8 -6-

,

11,!

193

A

LI :14

8 14,

TO

3
13.

sob -

:

1
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PROPOI;Tio\

We are both found in proportibna. /Do you know the mathematical meaning of mean? "The means are in the middle / .

meaps

1:2

extremes

plo,ANs
In politics.the extremes are the far left and far right.

=
% 1,___________t

extremes

3 to e. to 16

means

O extrp s are 4 and. 15
15 Illean\a_ re 6 and 10.

9 : 3 . 2i
omplete the table.

,

ZCFREME6 MCP:MS EXTREM ES 1\4E1%1\1S

9 'and tA- 12and 3 NM
ADD THEM
SUBTQACT THEM IIIIEIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIII

1111.1111111111.1111111111111111111.1111
111311.11111.11111.1111111111111111.

MULTI PLY MEM
DIVIDE THC M

Did you discover a\rule?

. 3 9

. a) 3 13*

b) 6 tol2 at, 1 td 2

Does it-Work 1or .these proportions?

c) 1218 6:9

d) 32 rihkg-
12 3

. 1 94

4.



The Cross Products Rule
dsed to solve proportions. Ru
eqtials thZyroduct. of the means.

'2
Exampltis: w 5

4 10

e used to check if two ratios are equivalent or
In a proportireth product of4the extremes

18:24 X5 to 10 w. 6 to.4

2 x 10 4 x S 3 24 4 x 18 15 x 4 10 x 6

20 ee 20

Do these ratios form proportions?

72 cut 72 60 - 60

Solve these proPortions.

0 5:8 10:16 < if Yes, onnect A toD
3:9 4:1A,c- 12, connect 11 to.E

it No, connect 11 to J (, 16: cohnect E to .1

)

0 12 to 3 = 36 to'9 < if Yes'
connect I to L 4 [I]

if No, connect C to t 0 V 18

21 if Yes, connect M to N
45 if No, connect G to-L

0 14:4 = 35:10 <lf Yes' connect H to K
if No, connect F to N

410

FYI

I

f ri= <8 connect D'to H
72, connect L to M

12 72, connect 'D to 0
V} 6 24' -1-1 <- 3, connect G to J

*09:4

5 to L

1 9;5

).20,

es 15 to 9, if

f

connect Q to D
45, connect C to F

.<15, connect M to P

3, connect Bto G.
I.

iV
0
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THE SOLVIT MACHINE

. A DESK TOP PROPORTIO CALCULATO, '1'1 , .:t :

I no,..

Needed,for Construction: 1) A piece of pegboard, 5 holes by holes.

2) 4 wooden (lists - about 1-1*in diameter.
4

3) Stririg and 8 brads. 0..-sza

4) Chalkboard paint

a) Paint the discs and the symbols
with chalkboard paint.

b) Put a staple on the back of
eaCk Loase_enough too_ _

allow the disc to move freely
along the strihg.

c) Place the brads and strings
in the positions shown.
Thread a'disc on each string.

,

44i YAM LE 1:

x® ®x
4 6110.1ime

C) 0

®x1CD ®X®

BQADS

a) The student writes the'numbers
on the discs. -

6 By sliding the lower discs carefully
along the strings, the student can
shour"the cross.products.

c) By slidirq the coefficient of the
unknolAT1 chtwn the string, the

sTpdent an see and compute the
solutiton to ths"koblem.

A

)
; , t

I t. I ! : I". :

1,96

p.

15
EXAMPLE, 2:

4.41.Wwweido,

0147444F 411..rNA

X0
*100

W.

I.

/

3

,!W

.1
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The names and interests of students in your class can be a.viable source 'of
material for word problems. By directly involving the student (and teacher), story
problems can be more interesting than those typically found in textbooks. Textbook.
prqblems, however, can be.adapted)simply by using the students' names. Personalizing
word problems is a neatIO.ray for hodmanizina instruction and establishing teacher-

\-student rapport.. Here are some sample problems to be used in,a proportion mat.

YouR cutis "-Dv.KER"
.1. Mark can talk at the rate

of 16 words every 5 sec- .

onds. How many words can
he sdy in a minuteand a
half?

-nit CUM tialOK
.

. 3. Doris can read 4 pages of
a novel in 7 minutes. At
this rate how long will

. it take her to read a
chapter which is 26 pages
long?

4cotx) MAN
5. June gets the top *score on

a math test: 29 out of
30. If she always does
about th same,how many
points *oup she get on a
ilt0-point math test?

' EATER
7. ktr215,211 favorite candy

bars cost 25 for 3.. How
muchdoes he pay for 20'
of them?

9. - can correct
.math papers at the rate
of 2 assignments every 3
minutes. How long will
.it takd her to correct .
the papers from this
class today. (There.are

'students here.)

2. Brooks lifts a 4-ft.
steel pipe^ that weighs
15 lbs. How much'does
hp lift with a s
pipe that is 7 f

clAseRIP
4. Paul hits the wa te-

basket 4 times for evew
6 wads.of paper he
throws. At the end of
the *eek how many hii.s

-zAdill he have-if he

.tosses 30 wa9le of paper?

"reiotsir"
6. Amy can type 155 words

'in 5 minutes. How .

long wbuld it take her
,to type 41.2500-word

English theme?

11IR,pv, one IN PER Leissot4-
THAT cAt* BE soLVED

8. Qy saved $27 in 4 weeks. At that
rate how Much does she weigh if she.
is 5 feet; 2 inches?

eTW =Dew Imo "VMS HARD".
10. Julie can work 3 math problems

in;14 minutes. How long will
ft take her 9 do this work-
sheet?

4

4.

-have the students make up some problms about each other..

. 1 9.7 .

42.



Iired of those large numbers creeping into your probl-ems? Want to avoid straining

youe:brain? Pounce on the problem. Tzlr R7?7E pRopopeipms, our most

popular prescriptionsand become a pgaitively Terfect and proficient problem solver.
# I

1) 13 heartbeats in 10 seconds. ,

How many in 60 seconds?

Try these MTITE .1:4??PoRTIQ 5.
Divide before you find 'the final product.

2) 100 kilometres, in 2 hoUrs.

410 How, many in 3 hours?

bk..

s

it

3) 5 hits every 15 times at bat.
How many hits in 75 times at bat?

4) 5 candy bars cost 59.
How much for 20 candy bars?

6) $3.98 for 4 pounds.
How much for 2 pounds?

.8) Run 50 metres in 8 seconds.

\ How many in-4 seconds?

10) 21 problems solved in 3 minutes.
How many solved in 24 minutes?

I.

$3.50 for +5 magazines.
How much for 10 magazines?

7) 4 cans of beans for $1.00.
How much for 6 cans?

9) 4 donuts for 53.
How mu,ph per dozen?

198
1
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OMNORf7:4A/ I I I

1 11

7) 3 records for p11.94.
2 records fori

8) 20 minutes to do -301math'problAms.
50 minutes to do math
problems.

9) 2 pantsuits for $35.
7 pantsuits for

1) 2 dozen fo 1.68I 4

5 dozen for

2) 24 pencils.ofor 88.
18 pencils for

3) 6 cans of peas for $1.80.
9 cans of peas for

4 A drill turns-240 t\imes in 3 seconds.
A drill turns times in 60
seconds.

r.

5) 192 cm of pipe weighp 8 kg .

cm of pipe weighs 2 kg.

6) .100 metres of fencing cost $89.50.
20 metres of fencing cost .

.

199

10) 2 cm on a map represents 100 km.
5.3 cm representq . km.

11) car goes'10 km on 2 litres of gas.
Car goes km on 16 litres
of gas.

,

12) Check 14 cars in 30 minutes.
Check cars in 7.4 minutes.'



DID YOU KNOW THAT

4-

410 There is an 8-wordd32-1q.ter sentence that uses all 26 letters of the
alphabet. The sentence ia a great tyPing exercise.

Solve the proPortions to discov-er\the sentence. Write the problem
letter under the answer to the prrlem in the table below.

a

.4

1

;14. 8 correa out of.15.
correct out of 75.

E% 1 inch'represents miles.
10 inches represents 500 miles.

5000 'revolutions per minute.
revolutions per 15 minutes.

E) 45 words per minute.
225 words per mrhutes.

EE 17 miles per gallonl
238 miles op gallons.

r yards per pas.s.
162 yards on 9 passes.

41- Ileartbeat-s per minute.
19 heartbeats per 15 seconds.

PI 10 feet in 20 seconds.
feet in 60 seconds.

\.1. 12 apples for 60.
apptles for $1.00

for 1 pound.
Jr T.--95 for 3 pounds.:

Pc 46 hits out of 200 times at bat.
hits out oi 1000 times at bat.

for 3 cans.
.$-T755 for 5.cans.

1455 miles in 1-homr. .

385 in hours.

14$.74 for 1 dozen.
for 6 dozen.

o pounds per cubic foot.
Tgb- povnds per 6 cubic feet.

p made out of 56 tries:
5 made out of 8 tries.

(4 250 kilometres on 40 litres:
50 kilometres dn litres.

R 240 kilometres in hotirs.
80 lalometres in 1 hour.

3 centimetres represents po
kilometre.

centimetres represents
--T80 kilometres.

ir $4.00 per hour.
for 8 hours.

LA 100 won out of 150 played.,
16 won out of playepa.

Nr$200 per month.
$2400 per months.

VV.3°)rise in 1 hour.
12' rise in hours.

)C 4 beats per measure.
36 beats. in measures.

for 5 yards of fabric.
. $2.50 for 1 yard.

tennig* balls per can.
tennis bans in a dozen

cans.--
35 !JO

/
. 4 Zso

---1------"
? R.S0 Go as 9 Li- 2.0 i32. 30 18 20 12. 14
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110,k

SUPPPISE k,it rn,, ,1

SOLVE THE PROPOQTIONIS BELOW MID VINO YOU R.
ANS \A/E QS 11\1 THE CODE AT- THE BOTTOM OE THE PAGE.
FOP EACH ANSWER IN Ti-k c CODE WP1TE TH E T TE12.

N THE PQOPORT(ON ABOVE T.

KEE P WORKING UNTIL .YOU HAVE DECODECt THE
L1MEQICK.

.?

1. 1:2.-.T..8
T =

2. 8:\d--1
W

3. 2.:5 = C

C

4. G:S 3:7
S

5. L:15=G:5*
L

G. '7:2 012.

7 V : 12. :7

8. 5:7c A :14
A

9. H:
.

lOtt 15 =.28.1G
G

IL NIG 18:3G
M

12.. 3G :S F 4
F =

13. 3:8 300
, 7:-

A

14. 3:11= G:1)

15 3:5 ..°2,1:U

.1G. 3:2 =

- rt. 9:10=45:Q
(.Z

la B:72. 911

19. 15:27= 5:E.
E.

20. 7: 4 = N 1G
. = .=4*-

,c, L L %) A N D i N 4\j c; A I-
1,0' 20-6-28-4-1- 9-.3-10- 28 22-81-28-01- 8-2.. 10-t

A

:
16-

_

14-

!

8035-28-22
t

k

10 81-22 4-

, \) c m t

30-35-81-4-9 10 "18-16-2.0-56-9 -..80-354(4-0:-. 81- -4.r 141 -4"1\2,

r -
; L dr) 0 T H

4

8-9 12.-10-81- 4 9L- 56 2'LZE3'0- 2.8- 4 d.)-35- 4
A B 0 . %

12710.2.4 81- 4 10-'0.- 80-35- 4

;. ;;.)

8050 4-43-9 56-16-14-4 t EC8-ai-18-IS o- - -cb

S. 201
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'11001000r

b = cd

I I ,11),Ir...;71%

'a+ b.- OF'd
b

202

a+ b

Ockr)

a C
Assume

17)

and

'none of a, b, c, or

d are pro. Try to

find counterexamples

for each.of the prob-
4.

lems. Shade the
I.

probieMs that have

counterexamples to find

a letter in the alpha-

bet.

St:) 1 itt 1 oil z.; t ri t c).,v-- II

a . , .1 d c
-..,-

, 000!r.
h d 1) d

)). s mp It pt opa

,

wncro A

Tht

hCCUIlh'".

" d /4
d

-

t_(I I t t. valtto:-.

:ind

countovovimplo.

31`
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DROPORT I ON : APPL I CAT I ON

TIT.LE

a

OBJECTIVE TYPE

I. PROPORTION PROJECTS TO APPLICATIONS , PAPER & PENCIL
PURSUE

2. ONLY THE SHADOW KNOWS USING PROPORTIONS TO ACTIVITY
FIND HEIGHTS

3. ITIS ONLY MONEY --USING-PROPORTIONS TO PAPER & %FAIL
CONVERT CURRENCY

4. STRETCH SMITH USING PROPORTIONS TO PAPER & PENCIL
CHECK A PREDICTION

5. ONE GOOD TURN DESERVES USING PROPORTIONS.TO ACTIVITY
"LANOTHER DETERMINE DISTANCES

6. THAT'S THE WAY THE OLD USING PROPORT,ONS TO ACTIVITY
GALL BOUNCES FIND HEIGHT

7. ONE'HECKUVA MESH USING PROPORTIONS WITH ACTIVITY

8.

...

CET IN GEAR

.GEARS
.

USING PROPORTIONS WITH . ACTIVITY
GEARS

'9. WHAT'S YOUR TYPE? USING PROPORTIONS'TO PAPER & PENCIL
CONVERT MEOURES

IQ. LIMIT YOUR SPEED USING PROPORTIONVID PAPER ScPENCIL
CONVERT MEASURES

11. CRUISING AROUND USING PROPORTIONS TO ' PAPER & PENCIL
CONVERT MEASURES

-12. WORLD RECORDS USING PROPORTIONS TO PAPER.& PENCIL
COMPARE MEASURES

13. fQUESTION OF BALANCE USING PROPORTIONS WITH AdTIVITY
BAJAANGgS

INVERSE VARIMION

14. PROPORTIONS WITH A'PLANK s% USING PROPORTIONS WITH 1' ACTIVITY
LEVERS'

INVERSE VARIATION

15. I'M BEATI HOW ABOUT YOU? USING PROPORTIONS WITH ACTIVITY
GEARS

045"
INVERSE VARIATION

203



CONTEiTTS.

TITLEN.

-4

16. I MEAN TO OE MEAN!

17. klAKING MEANS MEANINGFUL

'or

4,

a

,p_p_os_frvE

" 4

DETERMINING MEAN
PROPORTIONS

APPLYING MEAN
PROPORTIONS IN
A RIGHT TRIANGLE

204.

.

.6

st

':PROPORTION: 44pplication

4.

177-,

Tyn

PAPER & PEiICIL

PAPER & PENCIL

1

V

- , .*

°

1
se,
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iS

ROPOkTON
RCOECTS

TO
(ARNE

f

An almanac.find the worldrecoi'ds
for the 100-meere dastl,'400-metre
dash, 1500-metre.run, and the_3M0
metre run. Are the cate0Aof distaaie
to time for eaCh race proportional?'

4
If-a-6000metre ruh were a trodk .

event predict the world record time.

2) Go to ,the supermarket-and find several
sizes of thesame product. Record the_

6

prices'and the net weights (weight of Contents only) of the different sizes.
Are the rates of_price to net weight prdicortional? :I9vestigate cereals, soap.
powders, shmpoOS,.hamburger, and sugar.

kv,

.17,1DA

t

55

0-441.

3) Check the phone book emir approximate
the nuMber of Smiths living.in yoUr
city. and surrouhding ape. Choose
several other Aties and ápproxi-
mate the number of Smiths living ih
these cities. (Most public libraries
have phone boas of other cities.)
Compare the ratios of number of
Smiths to total population for.each
city. (Remember to use ,the total
population of the city and sqrround-
ing area.) Are the ratios propontional?
Use the ratio of your city-to preoict
the number of Smiths living in San
Francisco; Nest York; your state, the
United States.'

dtJ

p.

9 0 rA.... J

4



. PROPNZIHON To PURSUE

1O

CONTI N UM)

4) From the poat Otfice get the ratee
for mailing letters and packages. Is

the cost of mailing a light package
, proportional to the cost of mailing

large package? Id the cost ot
--'1iialaing-a package a-short- d1s.tanw7,-

equivalent to the cost of mailing
the same package a long distahee

et.

5) From 'a Catalog of Montgomery Ward, Yenney, Sears Roebuck, or Spiegel,
find the shipping rates for orders. Is the cost of shipping a light
package proportional to the cost of'shipping a heavy package? Is the
cost of shipping a package a shOrt distance proportional to the cost of
Oipping the same package a long distance?

84

6) Figd, out the Ast
of train faYe from
your nearest rail-
road station to
fogr other sta-
tions. Are the ,

rates of cost to
distance traveled
proportional for
the trips?

,sr

Find the same information Or buses and airplanes. Which of the three

types of transportation has the most consistent rate?

206
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Materials needed: '2 students, a book, a metre stick, A metric tzwe measure, charts

Before going
outside to.
measure
shadows,
measure each
height to
the nearest
centimeter
and record
the data on
the chart.

for recUrding data, metre wheel (optional).

Natne

._

Weit31-vi-

Qf
06. ,t

________

si..ehgttl
of

Skod 0w

Ro I 'to of

Hd41+ to
Le, th

a )._S..t.usi611 .k

b.)_Siudent a
c) 13 oois

cl.) Metre."..Sfick

Go ouaide and
measure the shadows.
'For the students
measure from the
heel. As they face
thd sun. Record
the data in the
chart. Write the
ratios in simplest
form. Are the
ratios equivalent? '

Find some objects too
tall to measure direct-
ly. Me'asure these
shadows correct to the
nearest decimetre. Some
objects are suggested
in the chart 16 the
right. There is space
for you to include
other objects. 'Wait

until you are Wick in
the classroom to.com-
pute the heights. A
calculator can help you.

0 b.' ect
he.i9h4
:, of
Ob. ec+

f

Shado-co

+Yee a.S.h.Qvi

Icdttra_e___
Goal post
LAO szl_2.

To find the heights of the objects in
the second chart-, use the ratio from
the first chart, set up a proportion,
and solve.
For example:

Find the,heights of the objects Ai
your chart.
Compare, your xesults with other
groups. Are they the save?.
What infdtmation in,the charts will
change if this activity is done dt
a different time of day?

2O
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Foreign Exchange
MIN/ YORK (AP) - Tuesday Foreign

e ec hoops In dollars and decimals at a
dollar. New York Or Ices.

AraordlnoW0101
Austrollo (0ollar)
A.Iskia1schlilin03
Delo lum Wont 1

4 Drovilcrutelta1
OritoIn (bound)

30 Ooy Futures
0000v r-oluFtS
00 Dov Fuluros

Canada (dollar i

Tues.
.0900

1.3513
.0613
.026613
.1310

1 3200
2
7.30
2 301

.9760

Fri.
0900

1-3500
.0610
.024900
.1310

1 3260
2 1170
7.3090
2 3000

°730
Colombia (peso)
Pawnor k (krone) US 1g3
frame(h0(10 2523 .251S
Honand (oullAr) .4168 .4165
Hono KOrig (dollar) .2030 .2050
Israel (Oound) .1800 .1800
ifoly (llro)

,

.001613 00161Q
mann lyen) .003440 .003440
Mexko4pesM .0901 .0801
Norway (krone) 2040 .7033
Par tup1:11 (0sCud(1) .0473 .0415
south Afrku (rand) 1 4730 1.4730
Soon (arsolo) .0180 ,0181
Sweden (krona) .2560 .2560
Switzerland (franc) .4030 .4030
Venezuela (bally or) .2340 .2340
W.GermOny (dChmark) .4300 .4295

I T ' S ONLY IIONEY. $

e`

Appiicd((,,z,

This chart is taken flyml.the financial page of
- a newspaper. It can be used as a source of anany

propoytion exeeeises. Students can bring the chart
from homql Before starting an act.ivity, explanation
of the clairt may be necessary; necessary, i.6., 1
peso = $.40, 1 Sweden krona = $.256, and 1 South
Africa rand $1.475. Explanation of the .deciMal

4part of a cent may also benecessary.

Exercises could he developed like the ones that follow.

(a) A family planning a trip eo-the United States
wishes to exchange 1000 dchmark. ,What ceuntry is
the family from? ; How much
American money will the. family Veceive according
to the Tuesday exchange rate?

(b) An American businesswoman.will be visiting a
factory in Hong Kong: She wishes to exchange
$2000 into Hong Kong dollars'. About.how many
will she get?

4110
(c) An investor in Belgium has 1,000,000 francs to exchange. Which would have been

the better daysto make the exchange? How many morpmerican
dollars would the investor receive by choosing the better day?

-(d) An unlucky investor waited until Friday to exchange 700,000 Australian dollars

to American dollars. How much did he lose by.waiting? Should

he keep his money and Wait until next week? "

(e) A livestock buyer will be going from the United States to 8nain and then to

Argentina To avoid exchanging-the peseta back to Americe ii. dollars and then
to peso, 'find the exchange rate between peseta and peSo.

One solution strategy:.

1 peso = $.09+200 peso = $18.00
+200 peso = 1000 peseta, go

1 peseta = $.018 -*WOO peseta = $18.00 1 peso 5 peseta

(f) Investigate the different coins of a country. 'Is the value of each coin
related to the decimal system or to some other-Place value system?

;

Investigate the monetkirx.system of countriWnot listed on the exchange table.
Can you find the exchange rate according to at Ameriban dollar?

2 8 7
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"Stretch" Smith, a basketball -

star, predicts his age and height
will remain'id the shme ratio.
At 12 years "Stretch" was 160
centimetres tael.
Age : Height 12 yrq. 160 cm

Complete the tables:.

W r ?

:
.

12. Yrs,
L.Ar_a_
18

1G0 cm
.

24 \(r
30 Yra:
3G Yrs_1,

"

a) Gra 11 the information
from th0:tab1es.
b) 1.1hat do you notice
about the greh?
c) Use the graph te
approximate his twight
at these ages.

1. A 0 yrs., H
2. A )3 yrs., H

.3. A 4 yrs., H
4. A .,. 50 yrs., H

d) ilse the graph to approximate
his-age when his height has
these values.

1. A , H 30 cm
2. A , H 100 cm
3. A , H 2. 600 cm
4. A , H 0 cm

Are your age and height propor7
tional, that is, do they stay
in the same"ratio?

Does "Stretch" kniow what he is
talking about?

gar% you think of any two things
about you that are proportional?

.4

d

H-

12- 160 ca%

Yrs. 130 evil
\A-. 80, ern
Yrs:. 4S) cm
Yvs. 2.0 ern
Yrs. 10 cm

0 3 6 12. 15 18 gi 24 27 30 33
0.9e 'Itn tro-t-.9



Materfals needed: 1 bicycle wheel o a roun
piece of wood

I tape meabure
1 piece of rope
I roll of masking tape

Activity 1:

-ror

Activity 2:

Activity 3:

Activity 4:

Activity 5:

Place a marker on. the wheel. Tape a straight line
on the floor approximately 4 metres long. Place- :
,the wheel so the marker is at one end of the tape.
Carefully roll the wheel I turn along the tape.
Measure this distance in centimetres or feet.
Repeat this to check your measurement. Write the
ratio,that comppres I turn of the wheel to the
distance measured.(the circumference of the wheel).

I horn.: (Peet or- ,centimetre

Find the length and width of your classroom.

I

*

Find the length of the Isideline and baseline of your basketball floor...,

Use the ratio to'find the number of turns needed to go 50 metres.
Check the answer with the wheel. -

Tape the rope to the floor in a "curved line and use the wheel to
6

find its length.

21 0

640

c,
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Materl'als'needed: 'Tennis ball
Metre.stick
Strip of paper or tape

3 metres long

(1) Use the Mette.Stia to mark the StrTO-of
paper (tape) into decimetres. Mount the
strip of paper on the wall. Be sure tbe

/ zeroidlarkois at the base of the wall.

j, I iklm

P.;tir(1!;r11°,

(2) Drop the ball from the heights listed in the table. Each tinCe write down the
height of the first bounce. Repeat the drops .to check the accuracy of your
readings. Select four different heights for-the last four trials.

...1111111111._

ckeirnerea_
toiec:trn ires

4111111111111111110. 1111.-111111111111110.

.......1.1 s

15 dvn Sdrn

t< hfisall_abounce in decimetrese(3) Examine the table and compare th r 0
height of drop in decimetres

for the various drops.

If you measured carefully, the eight ratios should be nearly equivalent.
Since the ratio of the height of the bounce to the height of the drop is
nearly the same, we can say .that "the bounce is propovional to the drop.."

0
(4) Use this information to complete the followillg:

If the he,ight of the drop is'40 decimetres, the bounce will be
about

If the height of the bounce 7 decimetres, the bail was dropped
from a height of

411
100 :,,f *Ft,

t ti..

1

1.1 IN; h iv.,
f ;11Filt tis ',' I .1

10.11 I
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Duplicate these
on -c'tte {'older or

41'eavieY -kiga'19b-1- make,eio.L.

a?

Wpm.,

9 212



Cut oat Gears 1

Use tacks to attach gears A and i to the sIdAe of
a box: The centers of both gears should be the
same distance from the top of .the box, and the .

teeth of the gears should mesh. Experfmént to
find the best position so that the gears turn
smoothly,

1) a) Move the two gears so that the
*'s meet.

b) :Turn gear A one complete turn.
How ma y turns gear A
make?

c) Complete ',able 1.
d) What do you notice about the

ratios in the last column?
e) If gear A turris 12 times, bow

many times does gear A turn?,

a)

b)

bQ

Attach gears A and C and move them so that the * s meet.
the table.
Now attach gears A and D so the *'s meet ind fill in the

TABLE 1

NUrnbit.::o#
tiorna made

bq A
qear- PA

Otim- bero,P-
ft..xrvl nickde

by
gear bib

0o.--Fio of
ttArnS by
gear A: -I-Ljrils
by gact.r es

4

3 t

1 :

3:
4:

table. 'TABLE

Nu.vviber a
itAvvis mosleturkls

,by
gear A

Number Qi
maabe

by
9aay- C

Patio a
turns by
olear -A: ttxrns
idliy. gecxr C

Numbei- ap-
Turns mode

bygear A

Number o
txrns mo. e

13y
gear D

Patio 40-P
tur65 by
ciear -A: tums
.by gear 0

1

2.

.
.

.

ilL.

1\

2
3
4

. . .

If geazA tups 12 times, gear C turns
times, and gear-D turns .

,

,
.

3) Attach gears B and C. and move them so that.theWs meet. Turn them until the
dots meet again .and coUnt thd number of turns made by each gear.
a) Number of turns madeby gear A .

b) Number of turns made by gear C . '

c). Ratio of turns-by gear B : turns by gear C : .

Align.the dots and move gear B twice the number of turns made in part (a).
,, Do the. dots meet? Tow many tur.ns did gear C make?

d) Ratiosof turns by gear B :, turns by gear C . .
.. .

-
Compare the ratios in (c) apd (d). .

If gear B turns 24 times, gear C turns
ow



Attach gears W' and'D.
again.
Write the ratio, turns

Align the dots and turn tile gears until

by gear B : turns by gear D

the dot's meer

Write a turn ratio for gears 0 and D. Ira have been marked to
Turns by sear C turns.rby gear,D
a

Rftios Tan be used to compare the number of teeth on gears.
oh each gear and record. Cdaplete the ratio table.

TABLE 3

1

Geav- MtA b er
"Pf ecill _

A
B .

C.

help you.

Count the teech--

7) Compare thc firat ratio tn Table 1,
*turns by gear A : turns by gear 11

to the simplified

(:) 0 tVfl3 I ebfthtioV64... .-Itz.4
3 G te) 8 2:to 1

to to
to

to to
to to

teeth ratio offgear A to B in Table 4,

Compare/the first ratio in Table 2, turns by geaK A : turns by gear C
, to the simplified teeth ratio of gear A to C in Table 4,

to

Do you see a pattern?
Can you axplain?

;

it.

8) Use the simplified teeth ratio of gear A to D frop Table 4 to help answer
this question:

Oif gear-A turns.5 Gimes, how many times does gear D. turn?
Check your answer by turning the gears.

9) If gear X turns 40 times,
\ gear Y turns

2 4

TABLE. 4

1

4-
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Have a student bring a 5 or 10 speed.bicycle to class. Turn the bike upside down so
that the gears,can be shifted. Put a piece of tape-on the rear wheel of the bicycle.
Have the students count theteeth in
each gear and record in Tab..le 1. .(The

number is not standard. The front gears
vary (rom 52 to 39 teeth and the rear
gears from 34 to 14:)

Write the gear ratios.and simplify.
Record in Table 2.

The following activities are suggested
for student investigation: TABLE i
1. Select a simple
gear ratio, for example,
13 to 4, and set the
gears to correspond.
gheck the gear ratio by

thv
pedals The pedals
should turn four times
and the wheel thirteen.
(Hold the rear tire
lightly to aid in
counting the turns of

4110 the wheel.) Check
some ether gear ratios
by counting pedal and
rear wheel turns.

Gear Jildittr
X

ft,"ituer

TABLE 2

Geor
Qat -to

csf
.

ee-til
Sityylified

Teeth Ratio
X to A

'X ilZ) B

x-t-oc
X to 11)

X 10 E

\/ to A .

Y to B
Y to C
Y to D .,.iII

.

.
,Y to E

.2. Select a back gear and use the small front gear. Turn the pedals slOwly and
shift to the large front gear. Continue turning the pedals at the same rate. Wbat .

change do you notice in the back wheel? Can you explan? What are the corresponding
gear ratios?

3. Move the gearshifts so the chain is bn the smallest back and front gears. Turn
the pedals -at a constant rate,. Shift only the back gear so that the chain travels
from the smallest to the largest gear wheel. What change occurs in the back wheel?
Can you explain. What are the corresponding gear ratios?

4. If the pedals were turned at a constant rate, which ratio would cause the back
wheel to turn the fastest? Order the simplified gear ratios from largest to smaljest.
Students could use a calculator to change each ratio to a decimal and then order the
decimals.

.

5. In riding the bicycle, which gear setting is theseasiest to pedal? \the most
difficult? Experiment on the playground. Which gear setting allows you to travel
the farthest for one.turn,of the pedal? Devise a method for checking your prediction.

6. Select a gear setting. Suppose you pedal at a constant rate (One.turn 'pet
second, thirty turns per minute, etc.). How far would you travel in 20 minutes? 6

ft

7. Select a gear setting. How many turns of the pedal are needed for the bike
to travel a. distatice qf one mile?

d

2.15
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1, Weigh ydurself.and measure your height.

2. Change your weight tc\ kilograms.
1 pound Au. .45 kilograms.-

3. Change your height to centimetrA. (1

Use the chart to determirfe

-Weight in kilotrarn.3
Hei9lit n centimetres

Tall
Averqge
Short
Heavy

Average

10 Yrs
.{143 -155"

134-142
125-133
40-52
29-39
23-28-

TYPE
pounds- ' inches

inch qe. 2.5 centimetres.

your body type,

11 Ws. 12 Yrs. 13 Yrs
153- 1G3 157- 168 112.2- 170

45-59
33-44

49-G3 ,55- GB
36-4.8 41

28-35 . 31 -40

14 Yr:s.

1G2- 173
154- 1G1

4G -153
57-71

45- 56
36-44

156-163
14'7 155

G0-72
47- 59
39-46

Wei ht kIorQ
He)911.1- In ceMirnett-es G120WI1H CHAIZT F012- BOYS
4.

10 Yrs. 1 I Yrs. 12 Yrs. 13 Yrs. 14 Yrs. 15 Yrs.
To_11 149- 155 149 -1G3 157-168 1G2 - 178 169- 183 1G9- 185

Average 134-148 1-39 -14-8 142- 15 149- 1G1 154- 1G,fa 159-168
Shari' 125-133 130-138 133-141 138-1.48 143-153 148-158
Heavy 38- 52- 43- '57 48- Ge 50-70 G1-75 67-78
Averaqe 30-.37 33-42 38-47 39-49 45-60 49-66
Ligh-1- 23-29 27-32. 29-37 31-38 34-44 40-46

5. &tie is 15'years old, ueighs 127 pounds, and is 5 feet,7 inches tail.
a) Find her weight iri kilograms,
b) Find her height in centimetres.
c) What is her body type?

6. John is 11 years old, weyhs 65 pounds, and is 53 inches tall.
a) Find John's weight in kilograms. .

b) Find John's height in centimetres. .

c) What is his body type?

(Hint: 12 inches I foot)

7. Fred is 14 years'old, weighs 120 pounds, and is 65 inches tall.
.Guess his body type.
Check your guess by changing Fred's measurements to metric.

21 6
i
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The state of Oregon has the following speed laws.

). :OR

r I ifFt, o

I.. When p !.%:;1.
v.h(:r

(C'/C ii,; .

/ ,(4
\
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/
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.1. ;:.
v'cg, tip / Y /ti

1 cSs Om, '-'1.1/c,..)z.,

e 1304'
7 I th

-q,n
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MH S 11111 HOUR

t! Iv. Joy rtwir1tinli;.1

a Oil oc.mill fie.1Ch-fr.. it'.'t41.(TILLI.1 . Ivo

wittA. (A niamilAllin
s-r

ln (.ity public pa... CS 01,11 hAted.

4.

1. Find out the speed laws for your state or use those for Oregon to answer,
these questions.

1) What is the speed limit tn kilometres per
hour in front of your school?

2) What is the speed limitlin kilomecres per hour in front of your home?

3) What would be a reasonable speed limIt in kilometres per Iliur for freeway
driving in your state?

4) If a trailer is being towed by a pickup or truek,the Maiimum speed limft
is 50 mt0s per hoUr. What is the speed in kilometres per hour?

N

5) P.

, .

40 mph

This curve can be safely driven at
per hour.

kilometres

6) What speed in kilomefres per hour will cars be going in the IndiandPolis
500? Use an almanac to help you.

ea.

2.17
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'5PEED
(Conti LAed

.- MILE.Scb, 61;*/ER PEAcTION BRAKING TOYAL STOPPING
PER D (STANCE bISTAN CE DISTAWCE

1-10U2 FT . FT, . FT

20 22 ;.-. . 18 2.2 . . ..... 46-44, ,

33 3G-45 G9-.78
40 44 .G4 80 . \106-12.4 c

50 55 '105-131 (G.0 -18G,

GO GG 62-202 VV 228-2G8
' 70 V 17 Z37-295 .14 72

80. 68 33474,18 422,- 50G

car in 24 metres?

.. The distances in the fiable ard.based on tests
given on dry,..Itvel grouní Stopping distances
increase when the road s wet, snowy,or icy.,

a speed of,50'kilometres per hour,could you-stop the

If you are driving at a speed of 84 kilometres per hour,how,close can you
safely follow another car? metres

67 Wlometres per houy.If a driver's
reaction time,is
about 26.metres,
his speed is
about
kilometres per
hour.

4) .If,bth drivers
h their brakes,
will the two cars
crash?

C-

P

2.7 metres

metres

218
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1F.1

e.

,

Ani,!

Ikt' r

13o.kersfieid

te'akersfiekt

Bancjot-
zz

BitrMinlhOkrYI

IDDes Moines

OlyrApia.

San Asitonio
San+o, Fe

Piii-sbur9h

to.kercielti
Banvor-

13irmin9harn
Des Moines

Olympia.

9ctri Artton\o

Santa re

6irmin9114.60,n. g 0
0 ca 0

0

(7'

c 27 w

E o2:7(3COY. it.":c9r=
1900 1300
1440 1310 800
&SO
1320

CANOt.

Scale of

miles

pe table to the left is a
mileage c art for air routes:

.Change eac distance*to,
kilometres and record in the
table below.

70 2180 12.GO 820 1250 730
2200 6410 GGO 780 2240 1340 1500

Remember:

v.\

219

to
1 mile

6

kilometres

jf a plane cruises
-at a rate,,of 570

'miles per hour the
rate in kilometres
per hodr is

A
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WORLD RECORDS

WORLD riECORDS

1) mile - 3:51.0* , Each of these thr recoras is '

2 miles - 8:13.8 roughly proportional to running
3 miles - 12:47.8 a mile every. minutes.

411)

2) Steve Williams of the U.S. ran the 100-metre dash in 10.1 seconds and
ths 300-metre.dash in 20.6 seconds. His speed was about metres per secorid,

3) Tommie Smith of the U.S. ran both the 200-yard dash and the 200-metre dash.
The time.for both is 10-:5-geconds. Does this mean he ran the same speed for
each race? If one race has a faster speed which race is it?

4) These are world retoyds. Rank thbm frop slowest to fastest b'ased on the time

taken to go 1 kilorfietre (1000 metres).

a) .Canoeing (1000 m) 3:48.06
b). SwiMming (1500 m) Men 15:31.85
c) Running (1500 m) Women 4:01.4
d) Ice Skating (1500 m) Men 1:58.7

e) Runnins.(1000 m) 2:16
f) Swimmfhg (1500 m) Women 16:49.9

Cycling (1000 m) 1:7.51
h) Ice Skating (1500 m) Women 2:15.8

5) 'Is the world' record of 9.9 seconds for 100 metres faster or blower, than the world

record o 9.1 seconds for 100 urds?
(1 yd: vz914 m or 1 m Z1.1 yd.)

6) The world_lAnd speed record for a jet-provelled automible Is about 622 miles per
hour. At this rate how long would ft take to drive.to the moon (iithere was d
road) 240000 miles away?

220
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QUES OF

AOC

Materials needed: 9 spring-loaded paper clamps
Metre Stick
Long Nail
Masking Tape

Procedure: Make a balance as f-aA:lows: Slip
a clamp over the nail and tape the nail to
the table. Put the metre.stick in the clamp.
If the stick tilts, move it left or right in
the-clamp-until-the-stick-is level- -The
center of the clamp marks the center of the
s*Ck.

a) Put a clamp on .the right side of the
stick so that the center of the clamp is
10 centimetres from the center of the
stick. Hang a second clamp from the
first. Place one clamp on the left side
to level the stick. Haw far from the
center is this clamp?

b) Tlace the 2 clamps to the right 15 cm
fli-om the center. Where do you hatte to
place the clamp on the left to level

-,_ the stick?
ifer

c) Place the 2 'clamps 20 cm from the
center.. Estimate where you should
place the clamp to the left to level
the stick. Try it.
Start to fill in t e table. Watch for
a pattern.

d) Place the 2 clamps to the right 10 cm
from fhe center. Hand a.third clamp on
them. Level the stick with one clamp.
Where is it? Is it where you expected?

Try leveling the stick in other ways.
, Use 5 clamps on one side and 3 on the
oeher. Then use 3 on one side and 4
on the other.

; ; I

RIGHT LEET
Numbey of

6

Distmheice
it-owl

e

Num 6er d
.., . 1 i

Di4coAce
i Im

s:_. % i - v-

10 cm
15 cm_

_..,_____....._
........wiMIWA.,....6fta.

_
22 I



PLANK

Wi+k 0.

Mattriala needeth: Ten-foot plank, iour-inth concrete building block, bathroom
scale, measuring tape, metre or.yard stick.

I. Balance the plank by placing the block in the middle: Ask for a volunteer (or
the teacher) to stand on one end of the plank. Have different members of the
class try to balanee the plank by standing on the opposite end. For the plank
to balance students should realize the weights of the volunteers silould be about
equal. Weigh the volunteers.

II. Nick two members of the_class Raving different weights. Weigh-them and record
Yhe weights. Keep the block in the middle and ask tllem to stand on.opposite
ends of the plank and balance each other. Students will probably use their pre-
vious experience with tter-totters to accomplish the task.

III.- Again pick t;:o meinbers of the class having different weights. This time their
task is to stand on the ends of the plank and balance it by moving the block.

IV. Have the students'use the three,activities above to formulate Nonjecture about
how a balance occurs. Students will probably say that the heavier weight is
closer to the block, and the lighter weight is farther away from the block.

V. Ask students to examine the relationship between fhe weights and distances by
completing a table. By using two students whose weights 4re considerably dif-
ferent, a pattern can be discovered. The results iri the last column
approtimately equal.

Weiot a
.-, -0 w

Distance w
is froWIto k W+ D

,

,.

She General Quie is : x D, w.\A/2x 1)2 or

VI. Students can apply the general rule to solve problems: For example, John weighs
90 lbNand stands 4 feet from the block. Tim balances the plank by standing 3
feet from the block. How much does Tim weigh?

"Give me a place to stand, and I will move the Earth.".
This is what the famous Creek scientist Archimedes (287-
212 B.C.) was supposed to have, boasted after discovering
the law of the lever: W

1
x I)

1
W
2

x
2.

Assume that

Archimedes weighs 150 lbs., and the fulcrum of the lever
is 4,000 nipes from the Earth. How far from the fulcrum
would he have to stand in order.to move the Earth? The.
Earth weighs 13,176,000000,000,000,000,000,000 lbs.

FtAievu.ni

os-

222



HOW ABOUT YOU?

Materials: 1 hand eggbeater

,

iT1)1.01;.1

(1) Turn the conk one complete turn and have your partner count the number of
turns of the beaier.

(2) How many beater reliblutions are there when you turn the crank 4 times?
6 timeO

(3) Write a ratio showing the number of beater revolutions for 1 turn of the
crank.

(4) Predict the number of.beater revolutions if the crank makes 8 turns.
Check your prediction by turning the crank and counting.

(5) If the beater revolves 45 times, how many times will the crank turn?.

Do %rt.*. know how
-tlie 9420-v- 4ve-141 aged'
Vm 1?ecx.+ev- +urns?

(6) Count the teeth in each gear and record yo4 answer. '
r '

Wr.ite a ratio that compares the number of teeth in the large gear to the
nUmber of teeth in the small gear.

.\

(7) There are teeth in the large gear for each one tooth in the small
gear. Write this ratio. This ratio should be equivalent,to the
ratio in question 6.

(8) Compare the ratio in questien 3 to the ratio in question 7. (Beater revolu-,
tions : I turn of the crank number of teeth in large gear : 1 tooth in
small g'ear)

(9) Is the ratio of beater revolutions to turns of the efltk always equivalent to
'the rattq of the teeV1 in the large gear to_the numberof teeth it the small
gear? ese the information in Atuestions 4 and 6 to help you decide.
beater revolutions : 8 turns of the crank . teeth in large gear :

teeth in small gear.

(10) An egg beater has gears with 64 and 14 teeth each. If the crank is-turned
28 times, how many revolutions will each beater make?

(11) In making the meringue for a lemon meringue pie, you must beat the egg whites'
until they Are stifl. This may take 4 mdnutes of rapid beating. If you turned
the crank 100 times a minute, how many times would each beater revelve during
the 4,minutes?.

-
0:1;

Vrojoc'A

7 ",itfttOiliaiC 223
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I mectri to be.

MEAN!'
A proportiori 'ts a- mewl proporiion

Luker, -irke two means o-re ectual.

Circle the proportions file are,
.ingsn proportions.-

EXAMPLES:

L.7i
7 49

Al.111 14',41 i,111

I' it )1 it T1t)N

5 5 2, 1

A) Rnd mean propogional
betwen 3 and 12.

SOILLtion:
A

3x1z=e-tx®
3G-aex ©

S. 6=)

7x7=49, so
a.

less than
7 abovi.G.9

B) Find an opproximaie rivemn
propor+ional between 12., and 4.

Solution;

12.

OW; C;111 1)11:

4:11Cihi'd 'NU! t t 1 ',LAI i t It
t C,I I, ti I t ,!1 I (

k tt I I ! !Iv

I ,,t I ,tt I t o i HI .1 t.th I

T t i r;
- I t-k)-

)I I i

Fincl +he me0-0
keieen:

0.) 44and 16
b) Sand 45
c) 2ci.ncl 5,0
d) 8and
e) tOO and 4

prpp'8vf I), ono t
it kir rit ' I ri

Approxima+e The mean
propov:tional between:

0.) 3 Gild 1
b) 5 and 7
c) 8and

,c1) 5.o.nd 3
e) tz and if

Chalievir Find three pairs
o nt...krers for- which 8
'is The mean pro'poYtionat.

224
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NIMINVO ifiL

...

In each right tr1angle,bi0 ,klw throupl. ; perpendicular to the
line through A and C. _Where the.two lin- cross, hill the point E. Measure
.the line segments AE, EC, and 5E to thc nearest centimetre and record below to
complete each ratio.

AL.
BE 2.c.rn

BE ® AE
EC

DE_
E C

AC DE__-
BE CC

T.%
BE .39*tpww...... woo

EC,

A.4

Ln each problem what do
you notice,about the ratios

AE
-Ek-E- 4" -Ea-

When two ratios are equal,
they form a proportion.

A E BE

BE: E.0
The extremes are AE and

The means are 'and

Since the means are equal, the
proportion is called a mean

BE is the MELYIRETILiglal.

4
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THE MEANING AND USES OF SCALING
. The woids scale alia scaliqg are used in many.different ways. The scale that

B. C. has suggested in the cartoon above is a common scale for rating performance.

Mere are also pay scales, musical scales, and scales fpr comparing weights and

temperatures. En this resource the word scale will refer to a ratio. A scale of

1 cm : 2 km can be interpr(2ted as the ratio 1 cm for every 2.1cm. The scale might be

usefuldpn a city map where 1 cm on the map represents 2 km in the actual city. A

scale (Iatio) of 1 cm : 100 people might be used a4 a basis for a number line graph.

1 14,
160 Zoo 300 AO 0 500 600 WO 600

Scaling means to make use of a scale. Some

examples of scaling are: finding distances

with a map using the given scale, scaling a

recipe up or down according lo a given

ratio, and making a scale enlargement or

reduction of a drawing.

Scale Drawings_

Scale drawings 4re indispensabl9 in the

design and construction of objects. The huge

tire shown in the picture at -the right was

designed from small scale drawings. Most

manufactured objgcts were initially drawn

to a scale. The dimensions of a scale

drawing may be smaller than: equal to', or

larger than the dimensions of the object.

II d 1, 44h. pound tiro Tn11 int, it 5- potind anq.-

Acing ",,,m ttive .44 evidpnily tnhen Ilyttn11 by thin ItWe h..1t1r 4h, .4.
,h.t.,v4111441 t. ,!,,,044111,, Ohio, ilheng 4 ...FM.. Toni in thr ryntlit
.1 Me Is cgestlt went Mt ths Int out that thr tile
}viphm 1,44, ponnd" dhd thp op tertiE4 ,% 14, lb! ImnnIt4n.e. oi whl,h ion't
u nIsli ..14.44 1hr tier gill. on IN. .log. Mon use Anser ditonnionm AIO

iv b. 4140.1 thlr. 1..1 1.1t,.thIrr srpt .1J. And pa etahth ot au in.h this],
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COMMENTARY 4
SCALING 2

Small objects,such as those found in clocks, transistors, radios and miniature cal-

culators,are scaled up so they can be conveniently designed. Buildings,.cars,

furniture, clothing and other relatively large objects are scaled down to fit on

blueprint and drawing paper.

Wren the dimensions of the scale

drawing are equal to the dimensions of the

object ihe scale drawing is said to be to

actual size. This scale drawing -of the

'grasshopper is drawn to size with a scale

of 1 to 1 (1:1).

Drawn ic) Aciu.0.1 SiZe

Scale o-C"

When the dimensions of the scale drawing are greater than the dimensions of the

object, the scale drawing is called an enlargement. The scale drawing shown below

is a 2 to 1 enlargement. Using ratio notation, this can be written as 2:1. Using

fraction notation,we can44erite
2

and say that the scale fact& is iwo. (A. few text-
'

books reverse the notation for scales and instead ot writing 2:1 enlargement as we

t,...!e here, they will write 1:2 enlargement.)

Scaie of 2.:1
. When the dimensions of the scale drawing are smaller

than the dimensions of the object, the scale drawing is

called a reduction.. This scale drawing of the grasshopper

. is,a 1 to 2 (1:2) reduction. In this case,we can say that.

the .scale factor is

22R
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COMMENTARY SCALING

"Twice as Large"

On the student page Be Creative This Christmas an exerpt from a magazine states,

"If you want to make the original design twice

square wice,as large." \Mile it is common to

large hen ifs .1.inear dimensions are doubled,

this practice can be a source of confusiop.

For example, the sides of square B are twice

as long as the sides of square A,and yet its

area is four times as sr-eat._

This newspilper clipping

says that the big knife is

three times larger than the

conventional Scout knife.

This means that.the length

and width are three times as

great. As in the above exam-

ples, the comparison of sizes

refers to the linear dimensiona,

and not to the surface area,

volume or weight. For example,

the weight of the large knife
1

is 4- pounds,and this is much
4

more than 3 times the weight of_

a conventional Scout knife.

While such expressions as,

"twice as large," "three times

as large,t'; "half as big," etc.,

usually refer to lengths, there

are exceptions. If a farmer

speaks of one plot of land as..being twice as large as another, he is referring to the

area or acreage and not the length and width. If he Wants a silo.which.is twice as

large, then he is referring to a volume which is twice as large and not the height or
.

width of the silo. The change in area and volume as related to a scale is discussed

further in this commentary under."Supplementary Ideas in Scaling."

ab high and tc:rice as wide, make the

speak Of something as being twice as

$.1(JAIZE.SQUAU. A

Prepared for anything

6

'tt

i°
What could be the world'n largost Scout-type knife in ready for the World's
largest potato. Wayne Coddard, a proiensional knife-maker who works at his
home at 47) Durham St., Eugene, turned.this one out for Dennis and.11aymond
Ellingnen, Eugene knife.collecters. Completel functional, the knife in 2411
inches long when opened. It weighs 41A pounds and in three times larger than
the conventional Scout knife.

229



COMMENTARY

GETTING STARTED ON SCALING

Representation

Representation is very important in the study of scaling. Bar graphs use a

SCALING A

ito =

given scale to represent information. Maps represent geographic areas based on the

scale given in the legena of the map. Since scaling is often concerned with repre-
.

senting information and/or objects, you might

like to begin a unit on scaling with some

discussion of representations. Students can

be asked to think of pictorial ways to repre-

sent or identify people. They might think

of snapshots, shadow profiles, fingerprints
7

or sketches. The student page Elementary, My

Dear Watoon would be appropriate here.

The page What Am 1? can be used to begin

a discussi.on on identifying objects from

their outlines. When do we need to know

more than size and outline to identify some-

thing?

Representations of objects can be the .

saMe size, smallei than or larger than the

objects. This idea can be introduced along

ELOMMARY. W
CFA WATSCN

? Wo) 4. ...Jo. n.k.
a.d 1.41 Inc ..in

,1+4.

ynne piing..
domm d. Inn 4,i4in 3

Ono vl

tn.... in JI lllllll 1.3,30

4 ,nt 1 .... piing

6 Ii.. 00noi 33ein (1001 p ..... Into eight Ivo. of p lllll go
NO .3 ...... 601,00, 04ude IV,. r tttt ne below nd tr. .1sesilr
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with ,the use of ratio notation for scales

with the page Bug OW The page shows thre :

'scale diawings of grasshopper, one of wbich is identified as actual size. (Note:

if you show the page on an overhead screen, your students might point but that all

of the grasshoppers are enlarged.)
-1,

Once students know the meaning of the

scales 1:2, 1:3, th67 can b\'\e iven activi-

ties which require them to determine the

scale. The student pagts What Scale? and

1??,6-2,976 offer. opnortunities.tor this.

_ \A/HAI EEAL. ?
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I. SCALING 5

A scale can be used to determine

the m!'eurements of an object. The

a.cale of 1:250 is given for the dino-

saur from the page A Picture is Worth

a Thousand Worda. Since the scale

drawing of the dinosaur is about-42.5 am

tall, it can be determined that the

-dinosaur is-about--625- cm (2.5 Ic -250) or

6.25 metres tall.

Choosing an appropriate scale to make a'scale drawing is sordetimes difficult.

What scale would be useful for drawing a paramecium? What scale could be used in

making a sketch of the solar system? Questions like these can begin discusaions

-and investigations about.appropriate scales. YOU might like to include the bulletin
_

board idea frc:m Chooae the Scale at this tim.e. The bulletin board becomes part of

an irivestigation into appropriate scales when the students are asked to match scales-

to representations.

00310

The relationships of linear dimensions

with area and volume are of major concern

to the Lilliputians in Gulliver's Travels.

i Gulliver is 12 times as tall as the

Lilliputians or a 12 to 1 enlargement.

The student activity Life'in Lillfdayt con-

tains some interesting questions which -

show some of the problems the Lilliputians

had in taking care of Gulliver. Making

sheets, blankets and clothing for Gulliver

'involves the relationship between linear

dimensions.and area. Feeding Gulliver

--involves the relationship between linear

amensiOns-and volume.
a.
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MAK I i\C A SCALE DRAW I NG -
Students have already made many 1:1 scale drawings. Common examples are tracing

the outline of a hand or tigure, or making fingerprints which are mirror 1:1 scale

rópresentations of the patterns on fingertips. Usually the scale drawings we want

to make are enlargements or reductions. A

2:1 enlargement means that each linear mea-

surement on the scale drawing will be

twice as long as the corresponding linear

measurement on the original. A 1:2 reduc-

tion zil1 have linear measurements one-half

the corresponding measurements on the

original,

Snapshots, television shows,and billboards are examples of scale representations.

Most of these are made with the aid of cameras, projectors and other technical device60,

.but there are several useful methods for making scale drawings by hand. These methods

are discussed below.

3112.1424_Llids to Make Scale prawina

Grids can be used to make scale drawings in several ways. Since each of these

ways involves transferring a design from one grid to another, some practice in copying

bRIGINAL

.1cm

Zit ENLARGEMENT

2. cm

2. RE DUCTI01.1

designg is helpful. The student page.Border

Deigns asks stedents to Continue geometric

patterns with a 1:1 scale. These same pat-

terns could ater be enlarged or reduced in

size.
A BOROER DESIGN

The gTid of nails on a geoboard can be the basis for a rubber band pattern. This

p.attern can be transferred onto a paper grid of dots where each dot on the page repre-
.

sents a nail on the geoboard. The dot grid can be any sige. If It is dMaller than
.

the geoboard3 tht scale drawing will be a reduction. The

butterfly shown at the left is a reduction of a geoboard

design. Any two nails which are joined by a rubber band'

on the gebboard are represented by two dots joined by a

line segment. In both of the activities Border Designs.'

4nd ceohoard Designs students are involved 411 counting

A GCOBOARD DESIGN squares or dotd, finding cofresponding points and check-

ing to see that their scale.drawing really look propor-
.

tional to the originals.
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To make an enlargement or reduction

to a specific scale, place the original

'design on a grid of squares. To enlarge

the design to a scale of 2:1, make a

gr3d With squares twice as long and wide.

Copy the design one squpre at a time onto

the new grid. To ma-'h 1:2 reduction,

make a grid with4uares half as long and

wide. Copy the design. The classroom

pages_ it.11aue Designs on You, firid _Graphs,
and Paint Your Wagon use these ideas

with grids. Sometimes it is helpful to

number the lines of the grid as shown

in Grid graphs.

ORIGINAL

WIPP:4
IhOL
Ir447111

'REDUCTIO14

011110"4
b p .. I A
!mods,.

41111k

3 CM L ARGEMENT

-.

OIZIGINAL.

111111110101111

NUMMI!
1111021169
16000021ining
I :2. REDUCTION

SCALING 7

2: I EMLARGCMENT

Another way to make a grid

enlargement is to use the same size

grid for the scale drawing as for

the origiii. For a 3:1 enlargerknt

the .tdse. of one square on the original

will correpond to the;edge of 3

squares on the enlarg-ement. Noticr.

on the scale drawings Lgtt the left

that the circle on the original'

occupies one square, but on the 3:1

enlargement it occupies 3
2

or 9

squares and on the 1:2 t6duction'it
1 1

occukes (-)
2

or squares. The stu-
2 4

dent page The Parthenon has students

make a 1:3 reduction using aie same

size grid paper. Your students can

probably draw other designs to enlarge

or shrink.

Students who have 611joyed making scale 'drawings in two dimensions might

like to try scale drawings of three-dimensional objects.' isometric grids
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are useful for three-dimensional scale

drawings.* The edges of,the figure at

the right are not on the grid lines them-

selves, but they do connect vertices of

the grid. To draw a 2:1 enlargement of

this fiigure, count Che horizontal
\
and

vertical spaces for dach edge of the

figure and double these lengths on an

isometric ?rid.

Using-a-Ruler-M:Make-Scale'DrawitiK.11---,;

Perhaps You have seen a triangUlar

ruler like the one shown here. Rulvs

like this are uded by architects and

engineers for scaling. There is a pat-__

tern for making an architect's ruler on

the student page Archie Texe Ruler. The

page can be va on tagboard to make a

sturdy ruler. "e students are asked to

coriIpete the s4 number lines according
.

to the given scales as shown at the

right.

ORIGINA1,

2.1 ENLARGEMENT

ORIGINAL

Szt

113 KDUCTION

SCALIZ 8

1 : 1

3:1
4:1
5 : 1

1.

ARCHIT'ECT'S

RULER

(PATTERN)
-TTI11 4 7 0 V i0 t I

I 1

it 0 ii 15 110 ill 71S :4

i.Tk
-

I X

---11--r- i
3 4 5 4

FOLD UNDER. AND PASTE' TO BACK orc

Ig1aagat91 To make a 2:1

enlargementimeasure each side of the

original using the 1:1' scale, then

reprodlice the figure using the 2:1

scale. Notice that the units change

when making the scale drawing, but

th umber of units read on the rider

sta ,Ibp.same.

Reduction To' make a 1:3 reduc

tionomeasure each side of ehe original

using,the 3:1 scale and then reproduce .

the figure using the 1:1 scale.
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Combinations of these scales can be used. For example, for a 3:2 enlargement

first reproduce the original figure by a 3:1 enlargement and then reproduce the

resultIng second figure by a 1:2 reduction.

Architect's rulers are useful, but most of our measuring is done, with common

inch or metric rulers. Using a ruler with one number line to make a scale drawing

involves a different process than using the architect's ruler which has several

number lines.

To make a 2:1 enlargement with a centimetp6---i;ler, the number of units for

each linear measurement must be Aoub4d. 2 cm-40.4 cm, 5 cm-A!1066, In

ilther words, the units stay the same, but the number of units changes.

ORIGINAL
The rectangle at the right'has width

3 cm. To make a 1
1
:1 enlargement, each

4

2

centimetre in the original must be stretched,

to 11 centimetres in .the enlargement. This
2

is equivalent to multiplying each linear

measurement by 1 For the 2:3 reduction
1

3 centimetres on the original is shrunk°

to 2 centimetresvin the reduction. This is

'equivalent to multiplying each length by -2j.

LINE DESIGN
440.

I ENLARGEMP4t
I 2.

: 3 REDUCTION

2, 3

1 2. 3 4 5

The ability to enliirge with a.

ruler is useful for making hom*fe decor-
1

ations. The geometric design at,the ,J

, left is the basis for an elaborate

line design. To make a vall-size line

design,the geometric pattern must be

enlarged to the desired size. Nails

or holes are space
A

t equal distances

along all the edges. Theldesign is

then sewn or wrapped with thread. To

enlarge this design with a ruler, the

basic geometric shapes must be identified

and scaling techniques applied. You can

find patterns for line designs in Wie

RpAlzap by Dale Seyour.
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The classroom pages in this resource which involve making sCale drawings using

a ruler are A Pen for Ybur Pencil, Take Me Out to the Ball Game, Use Metres in

Yourjard and Plato and the Solids.

Usla_ILL2a.U.S.S.J.:211_n11221A

12_11t1h_c_L.§s11.1sLIY.2P1.LL1.0A

, The Renaissance painters

were interestedjn depicting

the natural wor14. The

specific problem hey coped

with was that of p inting'

three-dimensional s enes on

canvas. The soltitioi was

the creation of a new s stem

of mathematical perspective.

The most influential of the

artists who wrote on per-

spective was Albrecht Durer.

Durer thought of the artist's canvas as a glass window through which the scene

be painted is viewed. From orie fixed point lines of sight are imagined

the artist s canvas to each point of the scene. This set of lines,413 c

prolection. This method is illustrated by the picture shown above.

Durer's method is very handy for reproduq1ig

.figures fo'r a given scale factor. In the figure

sho to the right, triangle A'B'C' is a 2:1

enlarg of triangle ABC. Tp obt9f this

enlargement, the points A, B and C ic5 projected

/ (pushed out) rfrom projection point P so _that the,

points A', B' and C' are twice as.far from point

as the corresponding points'A, B and C. By

this'metfiod *the sides of Li A'B'C' are reproduced

twice as long as the sides of LABC.

lled a

to

through

a

a

C
1

ork

C/

'Surprisingly, it does not matter,where the projection

point is p14o4. I we place the projection point P in-
,

side ABC as shown at the left and then project the

points A, B and C out twice as far from P, we again ob-
.

tain areproduction which is a 2:1 enlargement.

236



COMMENTARY

The scale factor for a projection

may be a fraction or a negative number.

A scale faetor of -2 has been used here

to enlarge the smaller flag. For a

negative scale factor the original

figure and its reproduction will be on

opposite sides gf the projection point.

For example, Y' is twice as far from

the projection. point P as Y, but-in the

opposite direction.

SCALING 11

The lenses of oui eyes and of cameras invert the images of

scenes much like a projection with a negative scaleS factor. The

scene is reproduced upside down on,the retinas of our eyes and

on the film of a camera. Your class might like to make a.pinhole

PINHOLE CAMERI$' camera. "YOU can find plans -for such a camera in World Book

1:9sy4atdiR. The following student pages use perspective points

to make scale drawings: What's the Point, Bivger Thgn Life, A Shrink, A Negative

Feeling and Projecting Through the Pinhole.

UlaPantsirlt.BL3
A pantograph is a mechanical deyice

for enlarging and reducing figures. It

can be easily constructed from four strips

of cardboard or from an erecter set. (See

the student page The-Pantograph.) These '

four strips are connected so the strips
,

move freely. Point P. acts like the pro-

jection point and should be held fixed.

. As point D is placed over each vertex of

a polygon, a pencil at point A can be used

to mark each vertex of the enlargement.
.

,

As the new points'are found, the ratio PA:PD remains the same. I the picture above

PA is twice as long as PD, so the scale factor is 2. In order ç6 use the pantograph
d'for a modlecjimi, the pencil should be placed at point D: and point A sh6uld be placed

over various points of the original.
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The pantograph on the student pages has just one set of holes foy enlarge-

ments with a scale factor of two. There are several holes in the arms of the

pantograph shown below to allow for different ratios 'of PA to PD. The following

illustrations show.two more settings of the pantograph.

As the pantograph is changed

so that D moves closer to P,

the ratio PA:RD gets larger.

In this illustration the

scale factor is 4.

As D moves farther from P,

the ratio PA:PD gets smaller.

In this illustration the
4

scale factor is --.

1,

Pantographs are not always made out of rigid material. Your"students might

enjoy using the rubber band pantograph described in A Snappy Solution

Drawings.

Usin Indirect Measurement to Make Scqt_plEalais

Often.we cannot measure distances

directlycan you imagine a tape m6asure

stretching to the sun? The heights of

tree's, buildings, mountains,etc. can be

determined from scale drawings which are

reduCtions of the attual scene. The

Greeks created and appliedirmetho4s of

indirect measurement. They found the

ciucumferences of the earth, moon and sun

and computed the distances to the moon

and the sun. Such things,which at first

seem incredible, can be accomplished with

only a knowledge of scales and proportions

_

AcCoitaitJa. lb My
CALCVLATIONS,Ttle VIN
is 93 NIILLION pan.cs

to Scale
NOM
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Measnring with Shadows: The use of

a stick and its shadow to measure.the

heights of objects is very old. As

long ago as 600 B.G. the Greek mathe-

matician Thales (tha/lft) used this

method to measure the heights orpyra-

mids. The method is-simple and uses

proportions. Suppose a stick of height

4 metres is held perpendicular to the

ground and has a "shadow of length

metres. Then the ratio of height to

length is 4:3. If the length of the

tree's shadow is 24 metres% then die

height of the twee can be found by

solving the following proportion.

4 4

24 3

Measuring with a Hypsometer: The

hypsemeter is a simplified version of

the quadrant, an important instrument

ill the Middle Ages, and the sextant, an

instrument for locating the positions

of ships. The grid on the hypsometer

. is used to set up a scale. For example,

if you are 55 metres from the base of an,

object, this distance can be located on

the right-hand side of the hypeometer by

representing ten metres as one unit on

thes.edge of.the grid. Following the

dotted line on this.hypsometer to the

string of the plumb line,and then down to

the lower edge of the grid shows that the

height of the oblect above eye lev'el is

. 25 metres. The units on the grid may

represka feet, y rds, centimetres, (

metres or any othel convenient measure.

ki
if

frit Of
i44 .

1' 14A111,4 :"40
,_tcp

vv.]014-4:

viiiiIII\lih"\\
214 Thlitt-tt
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matrt
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A common mistake in using the hypsometer is forgetting to add the distance from .

the ground up to eye level. For the position of the hypsometer which is shown above,

the height of the wall from A to B in the following diagram is 25 metres. To get the

total height of the wall,the distance of the eye above the ground must be added to

25 metres. For activities with the hypsomet&r see the student pages How to Make a

Hypsometer and Using the Hypsometer.

a Plane Table to Make a Scale Drawin

A plane table is one of the simplest ways of making a scale drawing of a small

region,such as a room, backyard or field. With this device it là unnecessary to

measure the angles or distances between objects. Only one distance needs to be known.

The follaring series of pictures show the plane table being used to map the location

of objects onto a piece of paper. In the second picture the lineM has been repre-

sented on the paper by the line P'Q' The use ot a plane table is illustrated on the

student page Stake YOur Claim.

24 0
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Using a Transit to. Make Scale Drawings

When.making a scale drawing ot a

geographic area, it is often necessary to

know the angles formi. by imaginary lines

joining trees, buildings and other land-

marks. The 'transit is an important instru-

ment for measuring horizontal and vertical

angles in civil engineering. Like the

early transit, the homemade transit shown here and developed on the student page

Another Stake.OUt is capable of measuring 'Miry herizontal angles.

Suppose we wish to find the distance between pbints Q and T shown in the diagrhm

below. If we had a scale drawing of the area, we could easily determine thedistance.

,A stake can be placed at point Q and another stake placed at an arbitrary point P.

The distance from P to Q is measured. The transit is used to measure,the angles P and

Q of the triangle PTQ. In each case the metre stick part of the transit should be

held parallel to the line through stakes P and Q.

Pin straw a+ canter

NOMEMADE TRANSIT

In the classroom a'scale drawing of the tri-

angle can be drawn on paper with angles P' And Q'

elual to angles P and Q, respectively. The length

of PIQ' can be chosen conveniently to pet up a

scale between the lengths of PQ and P Q . For

example, 1 centimetre might represent 10 metres.

TSince Q'T is 5 cm long, QT has length 50 m.

941



COMMENTARY SCALING 16

SUPPLEMENTARY IDEAS IN SCALING

Scale drawings and maps are common topics in scali5g, but the're are manY other /

scaling activities which involve important mathematical content. Students-might use

a given scale to make a dip stick (see Mdke a Dip Slick) for measuring the volume of

irregular containers. The effect of different scales on graphs can be tested (see

The Gee Whiz! Graph). Ihese and other topics in scaling are developed in the classroom

materials in this section.

Many of the student Tages in this

section are devoted to 3-dimensional

scallrig.. One of the aimplegt iqays of

introducing scaling in three dimensions N1GtNAL
is thro4gh the use.of cubes or building

blocks. The larger of the two figures

shown here is a 2:1 enlargement of the

smaller figure. This means that the

length, width anSgright of the larger.

figure are each twice as long as the

length, width and height of the smaller

figure.

0121G1 MAL

140114014111
4%1k/1140000

4411001
Some Classroom Activities

2 : 1 ENLARGEMCNT

a. Build some skyscrapers out of.

cubes. Set up a scale and pose some .

questions. For example, if the edge of

a cube represents 15.feet, how long is

the building on Main Street? For

similar questions see the student.pages

Scaling:a SkAcraper and Building a
A

Skyscraper.

1411111
: 1 EN LARGEMENT

A 2.:1 enlargement can also mean that

each cube or building block is to be

replaced-by a 2:1 enlargement. In this .

case,the 2:1 enlargement of the smaller

figure would have bigger cubes.

Since different size cubes are

normally not available, enlargements

with the same size cubes are used in the

illuTations and on the stu-

dent pages.

et*Also
krattap

MAIN
STREET WASH HAGTOW

STRF.ET
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b. Build a box-shaped figure of cubes and then buildtan enlargement for some

given scale factor.

the original figure is doubled.

For a 2:1 enlargement, as shown here,

C.

0
11100

ORIGINAL 2: I ENILAWiMENT

each linear dimension of

Build some.irregular figures, such /is the one shown here, and then imild'a

2:1 enlargement. This activity is much more difficult than enlarging box-shaped

and will probably generate discusdions.figures as inActivity 1/2

Scales Area and Volume

Imagine meeting the Terex Titan

on a highway. This truck is so wide

that it would require three regular

road lanes. It is 4.6 times larger

and 4A times wid than the .'

Chevrolet Luv pickup which is shown

on its dumpbox. Nqedless-to-say the

Terex Titan doi not co'st

times more than the Ch olet pick-

up.nor is its ca c ty only 4.8

times greater. World's biggest Tooks Toy

t;atteral Mot.orn has 'unveiled Aho world'n largest ttuck, this 62-toot-long
Terms than. The of (-highway hauler 19 2', feet wide and enn carry more
than 150 tone, 61.1 nays. The truck Is scheduled to undergo n minimum of
12 months of tent inn at a.mining site in southern California. For RiEP
compatimin. that'st a Chevtolet Luv pickup on the Tttan'm bed.

/
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The relationships between scale enlargements and the increase in area and voluMe

can be discovered by your students through the use of cubes or building blocks as

suggested.in the above activities. These relationships are discussed in the following

paragraphs..

Area. If we refer UT the figures

shOwn here as buildings and the faces

of the cubes as windows the area of

each side of the smaller building can

be cdmpared to the area of the coeres-

ponding side of the larger building in

terms of windows. For example, there

are four times as many windows on each side of the larger bUilding. By varying

the scale factors and comparing areas,your students will be Sable to see that the

area of the enlargement is always the product of sdale

and th area of the original figure.

Volume. In the enlarqement activities

suggested on the previous page your stu-

dents will quickly discover that if the

original figure has too many cubes, they

may not have enough cubep for the enlarge-

ment4 For the 2:1 enlargement shown-here

there ate 8 times as many cubes tn the

large building as in the smaller one. By varying the scale factors and comparing

ORIGI NAL 2:1 al LARGEMENT

'die numbers of cubes needed in a building and 1.-nlargement, your students will

become acquainted with/the.fact that the volume of the enlargement is alWays.the

product of the ctibe of the scale factor and the volume of the original figure.

The relaticenahips of linear dimensions with area

4n4---vo1ume are respofble for governing the sizes of

living things. For eXample, it wo'uld be impossible for

a fly to be the size' of'a horses or a rabblt-to be the

size of a hippopotamus. For,an interesting discussi6n

on this topic read "On Being the Right Size" by J.B.S.

Haldane. This essay can be found in Rs9.1,11rA'sinz_

Mathematics, Volume 2, edited by Irving Adler, Ginn

and Go. or in The World of Mathematics, Volume 2,

edited by James R. Newman, Simon and Schuster.

244
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MAPS

, Maps have been indispensable since

the beginning of recorded time. The

first maps may have been directions

drawn on the ground. Today there are

many typeS of*maps which represent the

earth's sUrface and parts of 'this sur-
,

face. T14ere are maps of towns, states,

regions /and counfties, all of which can

be eas4y Obtained for use in the class-

room. Maps show.the relative locations

of objects, add it is the lack of ob-"

jects which' is'causing the difficulty

for the cartoon character at the right.

Scales' on maps are often indicated'by

SCALING 19 .

..... "

a line segment and theAistance which the'

line sngment represents. Here is An example which was taken from an American AutoMo-

bile Association map of Western United.States. The five .small spaces to the left of
,

0 can:be Used for smaller subdivisions of the-20-unit intervals.

ways.

26
110

0 20 40 GO
11:3111=1====1

1

20 O2Qj40 GO a

One inch represents approximatély 40 mil

Scale in Miles

Ale in Kilometres

or 64 kilometres.

Since'scales are ratios, it is commy to see scales written in the following two

,1 inch to 40 miles or 1 inch : 40 miles

While the use of esuality,.such as 1 inch IA 40 miles, is mathematically incorvct,

it is freqUentlyfound on maps. Students will need to realize that 1 inch op the map

repretents 40 milAs on the correspondtng geographic reglen.

24 5
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Local, state and regional maps are

available for classroom use. The mileage

to various points of interest ean be

computed along with the travel costs to

such points. The bus, train or auto-

mobile costs can be approximated, indlud-

ing gas, oil and tolls. The scales on

different maps can be.compared. What happens to scales for larger and larger
4regions of the earth? Most of the student pages on maps contain examples and

questions for devdloping and reading maps.

A source for contour maps is given

on the student page Scaling a Mountain..

You could obtain some contour maps of

your region and have your students ,find

4ell'shest and-lowest points of eleva-

SCALING 20

moviceitew...e.45putrogkvitmspleimiYitigklaweivneivo`&47:&n

qh14

,14,111

no
.tion. All-the points which have a givehv

elevation are shown'with a contouY line.

For example, the points with 150-1foot

elevation on the contour map sham here

are on the,heavy line.

Your students Might enjoy making a

map of an area of their own choice. They

can measure the distance to each landmark

by counting blocks, paces Or turns of a

trundle wheel. A homemade transit can-

be used to measure angles between objects

z____IL4_1-a-eonvnient scale chosen to fit the

map onto paper. Some atudents might like

to make a trasure map and have other'

classmates use the map to finfl the treasure.

0 LLO9m
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SCAL I NG : GETT I NG STARTED

TITLE

1. WHAT AM I?

k
2. A PERFECT FIT

3. BUG OFF!.

4. YOUR MOD BOD

5... ELEMENTARY, MY DEAR
WASON

6. WHAT SCALE?

7. _1776 - 1976

8. FIND THE ENLARG

9. THE LAST STRAW

10. SCALY

11. BEANS, BEANS

12. A PICTURE'S WORTH 1000
WORDS

13. 'THE PIRATE'S DREAM

14. BEWARE THE COBRAS!

15. THROUGH THE ROCKY
MOUNTAINS .

16 . CLASSY CALENDAR .

17. LIFE IN LILLIPUT

OBJECTIVE

IDENTIFYING BY OUTLINES

MOTIVATION

MOTIVATION

_USING_ _SCALES_ To

REPRESENT HEIGHTS

MOTIVATION
USE OF A SCALE"MODEL

DETERMINING THE SCALE

DETERMINING THE SCALE

MATCHING OBJECTS WITH
ENLARGEMENTS

MATCHING OBJECTS WITH
ENLARGEMENTS/REDUCTIONS

TYPE

TRANSPARENCY

BULLETIN BOARD
ACTIVITY

TRANSPARENCY

ACTIVITY

ACTIVITY

PAPER & PENCIL

PAiER & PENCIL

MANIPULATIVE

MANIPULATIVE

CHOOSING AN APPROPRIATE GAME
SCALE

US4G A SCALE TO MAKE
PREDICTIONS

CONVERTING MEASUREMENTS
USING A SCALE

CONVERTING MEASUREMENTS
USING A SCALE

CONVERTING MEASU
USING A SCALE"

.ACTIVITY

4

It

PAVER & PENCIL

PAPER & PENCIL

NTS PAPER &.PENCIL
$

.CONVERTING MEASUREMENTS
USING A SCALE

PAPER & PENCIL

DETERMINING AND CONVERTING BULLETIN BOARD
A SCALE PAPtR & PENCIL

CONVERTING MEASUREMENTS PAPER & 'PENCIL
USING A SCALE

247 ; 1



CONTENTS

TITLE OBJECTIVE

SCALING: Getting Started 2

TYPE

18. LITTLE KNOWN FACTS USING A NUMBER LINE PAPER & PENCIL
BULLETIN BOARD

19. 'MOOSE THE SCALE CHOOSING A REASONABLE BULLETIN BOARD
SCALE ACTIVITY

I.

20. HAVE YOU GOT SPLIT ENDS? °USING A MICROSCOPE TO ACTIVITY
ENLARGE

I.

24
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Project:

Have a student bring
in a clothing pattern
to be displayed on the
bulletin board. The
actual pattprn, the
cutting layouts, and the pattern package should all be
displayed. A background of actual fabric would be
attractive. The bulletin board display could serve as
an emphasis and motivation for sevral concepts.

46069.

C-
ll. The pattern is a.1:l scale drawing of the pieces needed

ta construct the garment and also is a scale drawing of
the size of the garment needeajo fit a particular per-
son.

1_

.

1

The pattern package shows the amount of material
needed for the.garment according to the size and to
the width of the material.

^ 44.1

3.

The cutting layout is a representation" (scale
drawing) shawing how the pattern should be laid
out on the material.

S'S

14 A lab activity cbuld be oeveloped wheee students
actually lay out a pattern on material. 'This
could show a student how the left and rUht
sides of garments are cut (also, how ta elimi-
nate a seam by laying out the'material along
tit; fold). If several vidths o1 7 material are

available, the student can see how the arrange-
ment of the pattern is changed to waste the
leaSt amount of material

=1111 4.21 4.2a, 42.11
4.11. 401

sleeve

I

1 " 1



I. The sck.me zize ces The object
or-

; t

I I 1 1

'

. i . I

.0*

'e

t

' fS

#31'4
h9ti el: 41 .1, '41

. . t , ;

I ;

Sccde o-C 1:1

2.. SrnodleY ihan .Vhe 013:)ec

Scale oc 1:2

3. Lo.r9er than the object.

41/4171tNt

1.14-1114"Leb,,,,,

Scale gr 1

tv_et _

,or ortf,,,A

1".
.11 .1

Aec,
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Materials needed: Long piece of string, scissors, name label, stapler or
thumbtack.

Activity:

(1) Have a classmate measure your
height with a piece of string.

(2) Cut the string to represent
your height.

(3) Fold the string into two
equal pieces and cut.

(4) Attach one piece of the
otring to the bulletin
board. Label it with your
name.

(5) Save the other piece of
string.

[EK-.] : =11

Po.pev-

When all of your classmates have placed their strings on the bulletin board, you
will have Evecale representation of everyone's height.

(6)

.(7)

Use the other piece of,string; fold it into equal pieces to uake a scale repre-
sentation of your height that will filt on the piece of paper on the bulletin
board. How raspy times did you fold 61e string?

How are the two scale representations different? How are they the same?

(8) Use another piece. of 'string for measuring and draw a scale
,representation,of yourself that will fit lengthwise.on a
piece gf noteboek.paper.

252
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Equipment: Two 4" x 6" index cards
Ink pad
Magnifying glass.

1. Pick a partner.

2. Use an index card. Rule
and label the card as
shown.

3: -Use an-Ink pad and
record your finger-
prints.

4. Clean your fingerA
thoroughly.

5. Use the magnifying glass
to study yoyr prints.
How do the prints differ?
Count the ridges or
loops in different.parts
of one fingerprint.

r1

(\! N.

--'2"' V-r-7=-7.7-7.7-Z7,7,;_,:_

quAn91
iLlb!b

. . .-.6-,-7,1-.7.-:Ei":1-3cliSli--:

xaPPI
iNuld

:-.."--.-4,;-:.774..,,,,,"...:-..I'-:.-''''

atr/PqA
+kib!b

tv3Y6
+tibt.b

..,-, ,S7 .r.r-_,Irs , '

19 t+,41.1

4.9b!zi

Leci-
Thumb

Le.N-
Index

Le-P-1-
IviteldIe

L el:4-
2(n9

Lee+
Lif-He

1

a6. The Henry system divides finger printS'.into eight typ
for identifications. Study the patterns below and t/
your fingerprints.

7. Carefully describe two of your.fingerprints to your partner. See if your
partner can select the correct ones.
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77671976.

Measure to the

nearest centimetre and

record the information

in the table.

\

Compare each measurement
i

in the enlargement to\the same

\measurement in the or ginal.

Express each

pair as a

enlargement :

original.

i w. li!CH

Each ratio can be simplified to

sc4le drawing\with a scale of

Th'e enlargement is a

Use the scale to help you draw the missing flag in the enlargement.

PS

255
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FIND THE

[iNLQGEMENIT
Materials needed: Envelope with pieces of colored strawa.

Actiqty: Each straw in the envelope has an enlargement on this page. The lengths
of the straws are in the scale of 2:1. Write the color of-the straw in
the circle next to the enlargement. Some of the enlargements are not used.

Or-
A., t)



? TOE CASTS-NA/15

Materials needed: Envelopes A and B with pieces of colored straw.

(A) Each straw shown in the diagram is an enlargement of one of the straws in
envelope A. The scales used are 1:1, 2:1, 3:1, 4:1, 5:1 and 6:1. Match
the straws. Then write the color and the scale in the circle.'

(B) Each straw shown in thisClia
gram is a reduction of one of
the straws in envelope B. The
scales used are 1:1, 1:2, 1:3,

1:5 and 1;6. Match the
straws. Then write the color
and the scale in the circle.



1.

Materials:

Rules:

;, i!w H
L1N(.

Game board .

Marker for each
player
.Die

1) Players.each roll
tbe die. Largest
number goes first.

2) Scales:

a) 2 spaces for
each dot on
the die

b) 3 spaces for
each dot on
the die

c) 4 spaces for
each dgt on
the die

3) Players roll
the die, choose
a scale to avoid
the Go Back spaces,
.and'move their
markers forward.

For example, if a
player rolls a 5 on
the die, and the 3:1
and 4:1 scales both would
move him to a Go Back
space, he would choose the
2:1 scale and move 10
spaces forward.

4) If all scales move a
player beyond
Scaly's eye, the
player loses his
ehrn.

5) The first player to
. exactly reach Scaly's

eye is the winner.

7

.1

7,.? A t

X



Materia s: Two 17gallon jars (same shape)
One jar is to be filled with

. beans and sealed
A dowel rod to calibrate a
scale for the empty jar
A supply of extra beans
A team of 3 seudents

14.I. so

10

%ft':44,,

Each student should make and
number of beans in the jar.

record an individual guess of the

)

Make a team guesEi. It may be the same as or different from the
individual guesses. Discussing the guess should give a good
approximation of the number of beans in the jar.

Place the dowel rod tvxt to the jar and mark the rod to show t
top of the jar.

Mark the rod into several equal parts. 10 or 20 marks would be
convenient. Your scale is lengths : 1 jar.

Place the rod in the empty jar and 'add beans to the first mark.
Count the beans. What is your scale? 1 length : beans.
Repeat this three more times to get an average numl.?er of beans.
Scale of 1 length : beans.

oy Use the scale to predict the
number of beans in the sealed jar:

-(7) How close to the prediction was ,

each individual guess?

,(8) Hew accurate was your team gness?

C:t;:,

a

a

a



P1CTUR8 WORTH

1000 WORDS

'4

The diqionary uses pictures to illustrate its definitions4 Sometimes a

sCale is giTten near the picture to indicate the size of the picture compared to

the real thing.

.Measure each Octure in mm or cm and use the scale to figure the site of

the real thing. Choose your answer frpm the bottom of the page by taking the

measure clasest to your answyr.
-

Puffin Scale of 110

Sea. Horse. Scale of 14
(b) A scW,horet is mm.

4:

(a) A puffin is cm.
1"4 m". ' oars ame

at

Cockroach Scale of 1:2

(c) A cockroach is CM .

Whale Scale of 1:300

(e) A whale is

Aintelope. cc:0e of 1.: !RD

(d) An anelope is m 4."

1.4

Alba-l-ross Scajeof : .35

"(g) An albatross is cm.

Dinosaur 'Scale of
4-(f) A dinosaur is

: 250

M . 98, 30) 10412) 3.0) 15: 1.25

Permission to use grunted
by. Aetftity Resources .

Company, inc. 2 0
t I
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0 HELP BLACKBEARD FIND THE SHORTER DISTANCE TO THE TREASURE. USE

YOUR METRIC RULER TO MEASURE EACH LENGTH, CONVERT THE LENGTH ACCORDING

TO THE SCALE:AND THEN ADD TO FIND WHETHER PATH A OR PATH B IS SHORTER,

N.

1 I Crn 8 fon

!Cm 2m

..

f0
51-1ORTER PV1-1

.--.A..A A_
jvfivi/a,

le MAKE A PATH OF YOUR

f 0' OWN SO THE LENGTH .OF
/

YOURPATH IS BETWEEN THE .

LENGTHS OF PATHS A AND B,
WH I CH 'I S THE SHORTER , PATH

OF YOU, USE THE AcTUAL
LENGTHS OF THE °SEGMENTS?

,

2 f4

`.
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Two of these chests contain deadly cobras.and the third ccintains a
treasure to make a person rich beyond their wildest dreams.

Use a metric ruler and find the treasure by following the directions
on the parchment.

The lines lie
in the NW-SE
and NE-SW
directions.
When going in
these directions
your ruler

ld-be
lel to

these Unes.

./
4(4\

W
`.\\0/7411/4,,,,

START HER,E. if/ 5
5cale : I : 10 paces

N 10 paces, NE 1-10 paces, 5 pace51 1\iW 25 paces, E pas)
5W 35pace; N LiOpaces, E 75pace5, N 20prices, NW SO paces

5W 45 paces , W 60pces, SE 15 paces, N 35pcxes, E 50 pac
SW 2 5 paces, 5 5paces, NE LIO paces, NW 35 paces .
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THROUGH THE.
POCKY MOUNTAINS,

,

4440J:

frIcl

`:!

t:e t !t

Sprit

'IA PE: 111per, N Pont. i 1

SOURCF: thi; Met 1.-;vit911 9,1'
MO;1,?01.r01,11011,11._

----- ----100 km -
SCALE

Permission to use granted
by Attivity Resources
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On the bulletin board arrange colored strips of

twelve months of the year,. The colo of each strip could correspond to the color

of the birthstone for that month, and-the length of each.strip should be propor

tional to the number of days in the month. Select a scale that is suitable for

the size of the bulletin board, e.g., I day represents 5 centimetres.

paper to represent the

r

..1 7:1V:-*

-

L.

'

(r.rne+- deep red
rebruarkl ameikjsf- lavender
March- apcurnartne- blue
April-
Matl - emerald -crewel
Sune- cdemodtri le- purple
Judy rulxj -red
AtA9us1- pet-ido+- tjell Oust sh cyg.en

S ptern bey.- sapphlre- dal,* blue
Octobev- -±ouvmalirle- pivik. November- - topa.7.

December blue
and determine the scale used.(1) Have a couple of s'tudents merlve the strips

(2) Each student should then use the scale to locate his birthday on a

strip. After each haselored in his birthday, these questions could

be asked.

(a)

(b)

(c)

Which month.,is the most popular month for birthdays? Least popular?

Number of birthdays in a month : Total number of students/

Number of birthdays in 1st half of year : Number of birthdays in 2nd

half of year?

(d) NuMber of boys having a birthday in a month : Number of girls having

VIrthdays in the same month?

Number of months with 31 days : Number of months with 30 days?

Number of months starting with the same letter of the alphabet : Total

(a)

number of months?

(3) Vacation times, wee,kends and/or holidays could be colored 4 on the strips.

Special eNients, such as the World Series, state fairs or Mardi Gras, could

also be showm.

(4) Specify a scale, e.g., 1 cm represents 1 day and have students draw a model

of the bulletin board,calendar on their papers. Have them locate their

birthdayq and the birth, ays of those in their families. Holidays and days

of special importance to each student coun also be marked.
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1. In Gulltver's Trave10 by Jonathan SwAft
Gulliver was shipwrecked on an island called
Lilliput. 4rhe Lilliputians were very, very
small. ,

Look at the sketch. How tall is Gulliver

dvawn here?
How many Lilliputian men fit alongside him?

-How tall does thisAmake each one on the
drawing?
Look at the scale. What is:

Gulliver's real height?
a Lilliputian's real height?

2. Swift used this scale as a rough guide to
convert our sizes to Lilliputian. Measure

these parts on your body. Convert the --

measurement to Lilliputian.

a) height

b) length of foot

c) length of leg

d) width of shoulder

your
actual 'Lilliputian

measurement measureMent

0.+1140.11SPONIYOlamman

3. Since Gulliver was so large,-the Lilliputians
used this rhyme to help them measure him:

"Twice round my ftumb, once round my wrist,
Twice round mY wrist, once round my neck,
Twice round my neck, once round my waist."

(1%

a) Which parts of the body are in a'2 to I
ratio?

b) Measure your thumb. Use the 2 to 1 ratio
to find what your neck and waist measure.
Check by'measuring thet. Is the-rhyme
practical?

c) Test the rhyme.on your parents.

2 6* 5

"41



1. The Lilliputians
many Lilliputian

.LFEftJ
ULLIPUT

decided to make Gulliver a bed with sheets
blankets were needed to make a blanket for

sketch to help you.

and blankets- How
Gulliver. Use the

2. Three hundred tailors Were employed to make clothes for Gulliver. If the suits
they made were the same thickness as their own, how many times as much Material
did the tailors need?

3. -Suppdse the Lilliputians made a bathtub for Gulliver. If

the scale is the same, how many Lilliputian tubs would fit
into Gulltver's tubR

4. How many times as much food did Gulliver need as .the average Lilliputian?
*

4%

4") p
A4 0 ,r1

a.
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little known
facts

Scale of 1cm 50,000

ts
!if

Using the scale of 1 cm : 50,000 items,
estimate the number of centimetres needed
to show each statement. Check your esti-
mate by placing the number in each state-
ment along the scale.

A. There are igkizi people named Nelson
in the United States. cm

B. It takes 625)000 separate bee-to-flower
1

trips to produce of a pound of honey.
,

4

cm

C. If you were a codfish, the odds against
dying a natural death are 974,,731 to
one. cm

D. 226 512 pounds is the weight of one inch
of rainfall over one acre of land.

E. 25,603 days is the average life expec-
tancy in the United States. cm

'F. There are 706)000 different types of
plants on the earth cm

The world's largest airplane, the C-5
Galaxy, weighs A.22.2.2952 pounds.

. cm

H. There are 1121152 dentists,in the United
States. cm

I. It takes 51Q,.990 gallons of water to pro-
duce one ton of alfalfa.. cm

J. The sun has a diameter of 8641000 miles.

1!.1

CI11

.1.11...s. I

267
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A bulldtin board display could give students practice in associating reason-
,

able scales with pictures or scale drawings. Pictures from magazines, maps, xerox

copies from textbooks, etc. could be attractively arranged on the bulletin board,

and the corresponding scales posted separately. String could be used for students

to match eacti scale with the corresponding graphic or the scales could be moved

and placed. nex to the appropriate graphic. Tor several days discussions and

changes_on the bulletin board should be entirely student-centered. To close thg

activity the teacher could have a class discussion of the final choices. Thus,

the bulletin board can be used as an active learning tool.
0



Matetlals: Microscope
Several slides of small objects
Ruler

Activity:

1) Guess (in millimetres) the width of a'
hair from your head.

2i Pull out a hair and try to measure it
with the ruler.

3)

4)

DANDVLION

Place the hair on the siage of the
microscope. What scale enlargements
can you see under the microscope?
The numbers are usually latAll on
the lenses.

a) b) c)

Compare the width of your hair with a
hair fromanother person with a dif-
ferent color of hair. Is one color
of hair wider than the other? If so,
which color is the widest?

5) Compare the widths of a curly hair and
a straight hair. Is there a differ-
ence?

mo,,Awmm0 !WORE::

wAnu

0
HUMAN Ik y
FA' Ps

If

N'1"I
frCTEPJ A vi

8) Using the same
picture above?

a) Pollen
b) Spore

c) Water

Bacteria

6) If you have other slides,
compare the width of
your hair with the width
of the other objects.
In each case which is
wider?

7) This picture shows the
width of a hair drawn to

a scale-of
600:1. If

.this hair is
45 mm wide,how
wide is the
actual hair?

scale, about how Long are (mch of the o ter objects on the



SCALING: MAKING A SCALE DRAWING

yITLE

1. GEOBOARD DESIGNS

2. BORDER DESIGNS

3. 1 HAVE DESIGNS.ON YOU

THE PARTHENON

5. GRID GRAPHS

6. PAINT YOUR WAGON

7. PACE OUT THE SPACE

8. 'WHAT'S YOUR ANGLE?

9. ARCHIE TEXS' RULER

1.0. A PEN FOR YOUR PENCIL

11. TAKE ME OUT TO THE
BALL GAME

12. USE METRES IN YOUR YARD

OBJECTIVE*

COPYING DESIGNS

COPYIW DESIGNS

ENLARGING/RaUdING WITH
GRIDS

REDUC/NG WITH GRIDS--

ENLARGING/REDUCING WITH
GRIDS

ENLARGING WITH GRIDS

REDUCING WITRA GIRIO
OR RULER

ENLARGING/REDUCING WITH
ISOMETRIC GRIDS

ENLARGING WITH A RULER

ENLARGING WITH A RULER

REDUCING WITH A RULER

REDUCING WITH A RULER

13. PLATO AND THE SOLIDS--AN ENLARGING WITH A RULER
OLD GROUP

14. RaM DECORATIONS

15. WHAT'S THE POINT?

16. BIGGER THAN LIFE

17. A SHRINK

AND PROTRACTOR

ENLARGING WITH A COMPASS
AND RULER

ENLARGING USING SIMILAR
FIGURES AND A
PERSPECTIVE POINT

ENLARGING USING SIMILAR
FIGURES AND A
PERSPECTIVE POINT

REbUCING USING SIMILAR
FIOURES AND A oup

PERSPECTIVE POINT

r) '"
Ad I

(%

TYPE

ACTIVITY

PAPER & PENCIL

PAPER & PENCIL

PAPER & PENCIL

ACTIVITY

ACTIVITY

ACTIVITY

PAPER & PENCIL

ACTIVITY

ACTIVITY

PAPER & PENCIL

PAPER & PENCIL

ACTIVITY ,

ACTIVITY

PAPER & PENCIL

PAPER & PENCIL

PAPER & PENCIL

1



CONTENTS

TITLE

SCALING:

OBJECTIVE

Making a Scale Drawing

TYPE

18. A NEGATIVE FEELING ENLARGING/REDUCING USING
srmILAR FIGURES AND A

PAPER & PEACIL

PERSPECTIVE POINT

19. PROJECTING THROUGH THE DEMONSTRATION OF ACTIVITY
PINHOLE PERSPECTIVE

20. A SNAPPY SOLUTION TO ENLARGING/REDUCING WITH PAPER & PENCIL
SCALE DRAWINGS RUBBER BANDS ACTIVITY

21. THE PANTQGRAPH ENLARGING WITH A ACTIVITY
PANTOGRAPH

. 22. HOW TO MAKE A HYPSOMETER FINDING HEIGHT WITH A ACTIVITY
HYPSOMETER

23. USING THE HYPSOMETER FINDING HEIGHT WITH A ACTIVITY
HYPSOMETER

24. STAKE YOUR CLAIM REDUCING WITH AN ACTIVITY
INSTRUMENT

FINDING LENGTHS USING
AN ALIDADE

25. ANOTHER STAKE OUT REDUCING WITH AN ACTIVITY
INSTRUMENT

FINDING ANGLES USING
A TRANSIT

2
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Use only 4 or 5 rubher bands on the geoboard.

1) Make each design on your geoboard.

. . .

.) I t .1ks I!.' !.,Ilt!t!
t..11

tr-4_3 1 it, -.tt ! I t !!

2) Make a design of your own on the geoboard. Copy your design on dot paper.

3) Make a stop sign on the geoboard. Copy the sign on dot paper.

4) Make the largest number you can on,the geoboard. Copy the number on dot paper.

5) Make your name on the geoboard. Copy each --letter on dot paper.

6) Make a house, a boat or an airplane on the geoboard. Copy each design on dot
paper.

7) Make a triangle on the geoboard. Copy the triangle on dot paper. Is your
triangle the same se your neighbor's? How many different triangles do.you
think you could make?

f

:!,!111 .

.1! !,:( ! t tt i I ti

, , t
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1 HAVE DESIGNS

ON YOU
4

Copy the design on tjle grid
below. The se.ale is 1:1.

.1 Make an enlarged copy of the
4design that fills the grid below.

On the enlargement the scale is
2:1. That is, 2 lengths on the
enlargement-represents 1 length
on the original.

mambo
lim 1m 1111111111
111 Imm milllimil

mom II. mmommmmim

I

!III mil I ImmommIll

1111 III 111111111
101101011141111111
1111111111110111m1
g 1111111111111111
mom immommommmmm
1111111111111.11111
1.11 MUM II NUM

Make a design of your Own on
graph paper. Have a friend make a
2 to 1 enlarsement of the design.,

0.

r74

mm mm mmm
immmommomminim
mm m m m
1111111UMEM MMO
MMINIMMOMM

mmm

C1

Make a reduced copy of*the
desiAn on the grid below. bn
the redu,ction the scale is 1:2:
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V. How to make grid graphs and distorted graphs:

Ask students to.bring comic books, newspaper comic strips, Mad

magazines, and picture magazines for use in,,the classroom. The school

library often has old copies of newspapers and magazines. Used-book

stores are another source of such materials;

'Let students chooqe a cartoon chartibter,- a comic strip character,

a real life photograph, a. real life drawing. The first.pictures

should be simple.

Instruct them to make an enlargement, a reduction, and/or a

distortion of the picture they select.

4

STEPS TO FOLLOW:

a. Cut out the picture.

b. Using a ruler and a

pencil, draw a grid

-over the picture.

Make the sguares a

standaid size (i.e.,

square centimetres, square

inches, square half-

centimetreswhatever seems

the mpst appropriate size.).'

C. Use graph paper sizes provided,

or create your gown grids to

enlarge, reducer and/or distort

the picure.

The.following grids show various

distortiOns of the original Sigure.

ktudents can use these, illustrations

for-ideas. Students could draw an

original distorted grid and give it to

.4)

6

5

2 3 If 5 7 6

another student to gdmplete.

These.scaling assignments make a nice bulletin board displpy.

tY P : A i t.
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Below are instructions for making a wagon.
.Make a wagon twice as long and twice as wide.

A. *The Body

1. Copy this shape on sqUared paper. Count the
spaces you need for each line.

2. Cut on the heavy solid lines.
3. Fold along the dotted lines.
4..Use the square flaps to fasten the body

together.

B. The Wheels

1. Use a poker chip, 50c piece, or small lid.
Place jt on an.index card and draw around it.

2. Cut out the circle.
3. Make three more wheels like this.
4. Tp find the center of each wheel, draw another

circle, cut it out, ahd fold it in half. Opeil

it out and fold it again ip a different place.
Open it out. The center of the circle is where
the fold lines cross. Fit the circle on each
of your wheels and use a pin to make a hole
through the center.

C. The Axles,

1. Use squared paper to mark out two strips of
index card, each 12 spaces_long and 1 space
wide. Cut out the strips.

2. At each end mark off'one square.
' 3. rind the center of each square 6y drawing

the diagonals. Make a small.ho/e at each
center.

4. Bend down the end squares. .

. 5. Turn'the-body of the wagon upside down and
stick the wades to it. .

,6. Put.,a pin through the center of each
wheelMq fasteh the wheels to.the axles.
You may'need to tape the pins to^the bottom
of. the wagon to keep .the wheels frod coming
off.
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2) On a piece .of grid paper Using a scale of
1 unit of length : 1 pace Or on a piecd-bf
plain paper us-thg a scale of 1 cm: l'pace,
_make-a scale drawing of-your classroom.
Include-the aerangement of the desks by
pacing the distaii.C.e the 1st desk is from
the front -and side wall.

3)-Compare your scalv Urawing to a
Classmate!s drawing. Are the
drawings siMilat? Why might' ..

the drawings,be different?

4) With a tape measure or
metre stick find out
how mar*, centimetres

long yoUr pab
Mealmtp several times
.to get an .ttcurate answer.

Count the number of paces needed
to pace

ar the length of the i-oom.

b) the wldth orthe room.'

c) 'the length oi the black
boards.

) ,

. -

e)

f )

fi)

the length of the heating
units.

the :length of 'the_ teacher f s

desk.

the width of the door:-

the distane from(the corner
of the roo o the door.

the wfdth of e windows.

the width of oti ar promi-
-objecb3 in your class-

room- uch as rge*tables,
booksh s, or filing
cabinets.

5) Use your' scale drawing and the length of your pace
letgths (14 metres and centimetres) of the objects
the tape maasure,t0_01.e4 your_.approximations.

to find
in part

the approximate
(1). Measure with

41V.



4

4 I I 11)

Materials

Activiey:

4

needed: somettic grid paper,

4) Draw a copy of this
figure. Use a scale
of 11.

3) This is an
'enlargement

, drawh t,o a

4scale of 3:1.

1,)rakir the

origlil
frgure.

GO

straightedge

. '

2) Draw an
enlargement
of this
figure.
Use a scale

&of '2;1.

4) Draw a
below.

reduction ofthe figure:

Use.a scale Of 1.:2,

.

5) This is a reduction drawns:
to a scale of 1:3. Draw
the original. figure.

. /

fl

X.\ \

`1"--

0

.6) /
..What do you see?
Drawaan enlargeaent.
Choose your own scale.

4

f
nr

0
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-Activity:

(I) Complete Ghe ruler by marking
sides B and C to show the given
scale.

-(2) Cut out thib chart, fold on
the lines, and paste the flap
under to make your architect'q
ruler.

(3) On another paper use the 1:1
scale to.draw a.rectangle
units wide and 4 unks long.

(4) NoN use the 2-:1 scale to make
an enlargement orthe rectan-
gle'that is.2 times as wide
arid 2 times ag long..

(5) Use the 1:1 sgale and draW'
another ;rectangle. 'Make

a 3 -to 1 eniargement.

(6) Use the 1:1 scale and .draw a
sguare.3 units. On a side.
Make a 6 to 1 enlargement of
the squitre.

taallenge: Make a 4:1 enlarge-.
merit of Jennifer's doi4house.
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U.) APet rorY;orPatall
40 Materials needed: Ruler

Protractor
Tape
Poster board

Activity:

From the.scale drawing of
the pieces that make the
pencil container, detide
how much poster board you
need.

Carefully dtaw the outline
of the bottom, full size.
.Measure the drawing and use
the scale. The bottom is
a hexagon with equal sides
and equalAingled. Cut the
11ptittom oU Qf. the poster

ilp.the same 4, make 9
IdentIcal side isItills from
the poster boarg.

,
Arifahge the pJ;eqes as they.
'are in the. scAle drawing.
qolishOuld have tbree'side
walls leftover0 ,tipe- each
sidie wall to tbe Qtom
Make sure theft ip tq.most no'

.space.betWee0th44ddge of%
the botteit d the eUge of -

each-Wall.' I

.

Bend tWo ç1ewa1l up and
tape .6eMi,tbge4era: .#

the'edge wIler&the
Bend;t.!p thivother

.ene at'a tfile, and tape,.

theit0.n'plate.

Secde of km 5cm

-

0

-- .

Thpe ttli:rematning: thkee.

togetherilo
daki a three-pocket.divider.
'for the container., /Place it*

An*the cont5;inet.4,alOng th

dotted lints .6fthel scale
, :

drawing. ;.

Li" ,Decoratt your penal, p:nr,

.tain9r4C

"

p,.

;"'.



TAKE ME OUT 113\
T HE

BALL GAME
Using a scaly of 1 cm : 20 ft., make a
scale drawing of thts baseball field.

Place,this diagram of home plate at the
bottom of-your
paixer and trace
ovef thi!!s'e lines-

to help you get ////
started.

-A-Majot league baseball diamond is a
square 90 feet.on each side. Outfields
do not-have a standard size. Using a
ruler, draw thIH baseball field so that
the distances from home plate to the
outfield fence aro the same as shown in
the diagram. -

380

--.

1) if:ie.-your scale dra og to find how far it fs:
a) if you run aroUnd the bases after hitting aliome run. '

.....-2_

b) across the infield from hoMe !hate to 2nd base. I
CY AlerOSS the infield from 1st base to WiliWe. ft.

21 The pitch4P mound is located A6roximaCely ju the middle.of the diaMond. Put
the pitcher's mound on Our. drawing.'. I10 ir1'ts it from the mound to home
plate? ft.

,

3.) Haq Aarpn smashes. a M-foot hit into left field. 'llark an "X" in yoOr drawing
to show where the ball might hit if the left fielder miSses the catch. Compare
your answer witha friend.

,

4) Reggie Jackson lifts a, towering fly ball 310 feet that is not a home
an "0" mark thtee possible spots where the ball can-be caught.

e-5) The longest measuTed home'run yas hit in 1953 by Mickey Mantle. It traveled
565 feet. On the scale drawing this homelrun would have landed
centimetres ftom home plate:. Can you shag this onyour drawing?

i-un. 'With

-

6) Hold far will the.ball travel from the pitcher to the first baseman it tfie batter
hitS,a 'line drive to the thirl.baseman,Who catches the ball while standing on
third base and relays thamhball to firk. base? :
.,.

7) The battet: hits a Texas leaguer (a short fly-bal) into cenperp.eld 190 leet
from hbme plate. The secehd 'baseman reteives the throw froM the center fielder

SeOpd base. How fax did.the ball travel?

da, )S
4
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Botanical . gardens

attract many visitors
each year. Much
planning is neces-
sary to have a 4wod-
Ieoking-gardenc
However, most of the
work can be done
on paper.

APlan a backyard that
is 15

*
metres by 10

'fietres. Select a
scale- and draw a .

rectangle on graph
paper with these
dimensions. .Be
Sure to write the
Scale at-tbe-;bettom
ok the drawing.

USE ET
IN,,yadkaip

.`r SI $ .41

ODQ ,,I.I.

.Aut
\

0
Ah,vvrt,

.^.7%
-4A.rut-444..

41,..*.....ftr.

Ili 410 oilliffi/g//Arno*. .114,ieffitioll,

111-#1004Walfillill/"NA iL9IIIthwirovir1
//////1MMIIMI
11//1111/111,VAIIII,
1,1,111,111/lowir
III1/111.0iorme to

01/1/1/1/11,10M,
//l/n1mr0111/1//

I1II110fitIgnhighr11/04MIIIIMIAPhrtfloo/llovissfiiritiffilWIP14'
literionosiretslatallsoilIf
1111111/1..1111/.10/1/1/1
MI woe* API too1111/11111MMI/61/0/1,
Il1ilVelglotel1M711/

111,110/#11/1////10111111i
IIIIMiewitaini7/11/1/0/
PIWIIMMW1191,11MirNilq0~0~ pp

lItItsf II/1/11/11, *Ns IIIJMNfliefilettm
11110-1.M11/0//illMY/RNIIIMMA

-Aboo,A,

4.1...

.Makg- a backyard plan that includes at leas,t 3 trees, 8 shrubs, a patio, grass,
and flower beds. Make rough sketches.first until'you are satisfied that you
know where to plake these,things. When you are sure you know where everything

should go, cOmplete the scale drawing on gretph paper.
Use these symbols on your'drawing. Be sureAo draw
the patio and flower beds to,scale.0°" Shrubs

ees

XSSIA ; 9ro.siS

.k,b.pct.ii 0

ClOwev- bod

..$.0.410
WW1&

What chapges would you have io make to provide a iit--tk
, playground area in the ydrti?

4

2 8 4

*
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PLATO AND THE SOLIDS AN OLD GROUP

Use colore4 construction paper
to make a larger scale model of
thews patterns. Cut along the
solid- lines and fold along the
dotted, lines. Tape or paste

along the tabs. Rubber
cement works well.

ft

Tef\--chedrorl
,

,Bcirn: Gem

A
/ \, \

// 7. . \
, ,. , ,, , 2 col \

,

Cube.
3ci:8cm

cm: i2 cm
1

1

1

1

Dodeco-hedron
2.dry): 8cm

, \
' 1

e

4
285

I cosaked ron
. 2cvn 10cm

a 4,
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Most st,,udents
various cinds.
cnlargec by any

enjoy constructing design.;
The designs shown here can
scale. Students could make

-enlargements according to the given scales or
c6uld choose their own scales. Other designs
can be found in Creative Constructions by
Seymour and Schadler and ldne Desi.gps by
Seymour and Snider.

Students can make a bulletin board by
creating their own do,;i,!ns and enlauing them.

ct . :
:e. r,

v4-iq\*talf7rZi77"21:t g\33t r
'4:041 ls "Vite.011,;Sti

4.t):

,
14:.11.1

.,

t

1.T

!2

X411!!
gAl

A

(.)5)(..

f

=3

0...

0

11111111220

,

,
0

a
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2. Do all your rat,ios simplify to abo4 2:1?
3. Draw lines to connect A to A', to B'. C to C',. D to D'. 'Extend these

lines until they cross. Label this point P.
4. With a,metric ruler easure these line segments and yrite the ratios.

se a metric ruler to measure the

sides of each figure to the near-
1

est cm. Write those ratios.
. 2

RC

: CD .=
: DA

2

PA); PA=
PB` P6
PC' :PC =.

PD

These, should VII sirWicy to
ab46L.A.i-

..

(ea
.44.,0-4-4.04".444044-4-0-044.444.4440.9...e..4.46.16.6.0.4.4.4.o.e.4.0.4.4.4

°G.

ie. A' BIC'D' iS an effiar9ement of ABCD by a scale factor of 2..'.0.
4 L.
6.. P is the si-artin9 poini. for.. +-he eraargement. ..ie.4.0 0 ,..9.44 4.44444165.Ø-*-e.ee44.4444440.4444.4 :**00**-44444.9.a

5. Find P (the starting point for the enlargement). Measure the sides
of the figures to find the scale factor of. each.enlargement.

A

V

Cstirnate the rafi9
P13: PD

Check by
rneasurin9.

287



To iiiake, an
enlargement 01
t..at,..nis e ABC, us ing
a Thca 1 e factor ol 2

, do the following:
I) Draw I Ines- f rom P 'throu(gh

A, 1; and

.2) On '1 1no PA mark po int A' so PA' :PA

On 1. hie Pti mark po int .13' so :PB voy 1: 1

On ny PC imptitp..0 n t C so PC' :PC 2:1.

-3) Use a met r iv red er to muasure the sides of the
IWo t r'i anglys . Wr It, e t he.so rat tom.

&

I

THAN
LIFE

? 1

I

4.
I

,dr,

--131

C A :*C A =

A o-

C

:

Mat- k the te19i-h.of
sevnent PA o6

edge pf:t pie.cSptper.:,
use +hese mayks to

IS each al i de in the iew tr I ang 1,e abot-it. tw Ice as long as its correspond Ing
s ide,-S.u. the or i gina I? \ r,

.
..., \ -51' ..

Trace\yach . f I gii re on anpt her 8. hoot of paper and use tbe .

scale 'factor to wake 'an enlat-gement . P Is the stanting ,
._ .. .po i nt for the pnlargemeelt

,,. . . , se

.11 r

e

.1141

v

l.
factor of 4

scale factor
of 2

.p

%'

e

Zk"

scale factx).e of 2. 4
then scale factor'

then 8,caL1e fa'ctor
,r ,..

factor
,

2 SR
4

"a

.
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.1f the scale factor is less th4n 1, the drawing actually becomes
\

or

Reduce triangle ABC by a scale factor of

A

2'
P is the starti

reduction.

1-1 iw u.o.

how culAty.ouwilt7:

c(luld hc .14cd

a reduction or shrink.

point for thd

1) Draw segments PA,,,PB, PC.

2) Find 4' So that PA':PA 1:2.

Find B' so that PB':PB ... 1:2.

Find C' so that PC':PC E. 1:2.

Measure the sides of triangle

A'B'C'. rs each side in a 1:2

ratio with its corresponding

side in triangle ABC?

On another piece of paper trace each of the figures and do the reduc-
tion. In each proplpm P is the starting pdint for the reduction.

(D Reduce by a factor of 1,Reduce br.a factor of
1.-

3* \.

64) Reduce by
a factor of

1

TYPE': Papvr N Pencit
IbEei FROM: Thi- SatiAi MatPetiotf

Prolvct Book 0
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When the starting point of an enlargement or reduction is between the original
design and the pew design, the new design \Jill be upside down. The scale-factbr is
written ws a negative number.

t

Fo example: Enlarge this design by a scale factor of -2. P is the starti,ng point

1.\t.

Copy each' design on another sheet
copy the point P.

for the enlargement.

1) Draw lines PA, PB, PC, PD, PE.

2) On line PA locateA' _so that P isp

between A' and A, and PA'LPA 2:1.

Do the same forelines. PB, PCs .PD,.and'

PE.
b t

a) Measuie the sides of the new design to

see if each side is in the ratib of

2 io 1.with a corresponding side of the

original dssign.

4) Is the nek,7 design upside down?

of paper and make the new design. Be sure'to
.00

enlarge by a scale
factor of -3

c)
,f

reduce y a scale
1

IIIIIenlarge by a

factor of scale factor of -2
2

.

Challenge: Stand the box Challenge: Find Out what I think of
on its q,nd by making an my mother by making an enlargement
enlargement with.a scale of the word .

factor of -2.

*`1 01..0 ",

1'1'4 1.1 )

1.1,111114.

Use a scale factor of



- miDECTING THPOUGH
'THE PI NI HOLE

r) 'This is a "practieal" demonstration
or thrtconcept in 849,1,4, an
Life.

Construot a 6-in. square and
place It 1 ft. in front of a
Vrojector. Locate a screen
behipd the squat-6 at vrlous distances

'

from the nojeetor, e.g., 2 ft., 3 ft. or
4 ft. Have,students estimate the length of the phadow At-
each dtstance and then measkire to check. Stud4nts'shou1d discover that ngth
of square. : leagth_of_shadow_ distance-of-scluare-from-the projector -*stance
of screen from the projector) A discussion can be held on the rat of the
areas of the square and the shadow at each diEitan&).

MAk i n ..t I

\ 1.

.........

I 4.

c.

3} Use a slide pro-
jector apd a.1-kdot
sqiiare frame to
generate a ser s

enlargem
With a co tarlt

scale ctor,

'e.g., 2.

2) This is a "practicalr demonstratio f the concept in
A Negative Feeling.

Makea small pinhole 4n a,-' ece of heavy paper. Hold .

the.paiger about 4 ipth ., rom the wall and hold a'
lighted candle in t of the pinhole. The image of
the-flame proje onto the walliwill be inverted. A
diagram of a simpie camera works also illustrates

tthis co .

a. Select a slide. Mark the

center.(dot with pen) fo-r a reference point.-
,

h. Mount the frame qn a wall.

c. Position the projector about 2 feet from the wall so that the
dot on the slide is projected in the center of the frame. .

d. Observie the portion of the slide projected Alside
the irame.4**-Select an objw(s) near the cent'er
of the frame (like the button aVove) 'and meakre
its length.

el

. .f

e. Double the distance_ df.the projector.from the
wall (keep the refeebnce dot injhe center of the frame).

Ajletq %the image in 'the framd. Remeast;re the dbject(s.
v

g. Repeat. Students pay pridict new,lengths of object(s) foi' new distances%



Matertills needec:\

.-A:SNIfp\OOLiii1OM TO

DkAWINGS

Several identical rubber bands,a thumbtack,'a centimetre
ruler, btitcher paper, large table. '

:Activity:. 'Loop two identical rubberlbands together.to
Porm a knot in thq middle.

11..

Mai< ( .111-.1w i ii
'.\

To enlarge triangle ABC: .
1) Pick h point X so the distance from X to A is longer than the 19,agth of.va,

rubber band.
2) Hold one end of the rubber band on poinl X with your thumb or

the thumbtack,

3) With &pencil in the other end, stretch the rubber bands
until the knot is over A. Mark a dot with the pencil .

. ,

and label the dot A'. . ,

/ . N,..

4) Repeat step 2 with the knot over B to .- --
-.

- find B', then over C to find ,
.-

5) Connect A', B', and C'. - , .-
. ,,

Measure the lengths of the sides of
the two triangles and write these
ratios. /Then write the ratioS in simr.
plecit form.

A'B':AB = .
R1100.11-06-*.v 491.4110.0.3

A'C':AC ga

B'C':BC Z

umUIPAILMTIMIIIinco. ..00.106v11.04.1141M

Ezt :

The rubber klinds have helped you make a 2 to 1 enlargement; Do one of your own.

' 4

- TYPE: Paper &Arencil/Activity4
lur A FRO* The Laborato,ry_AErt:pach A

v

!,tt h ema t f cs and ,imk 1 and county
...,

N!athematics Prolect
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\\111,1/
k.SNAKTSQLUTION TO

/11.11\\
SCALE) DRAWINGS: r

(coN-nmuE.o).

How many rubber bands would you use t? make-a 3 to l'nla-rgement?
COUld you mak4 a 1 to 3 r'qduction? ,

.

%.

,

=1.-

3). Find a design that you like and.make
.fi 3 to 1 enlargement. A large, simple
design is easier to ealarge.

Designs with curved lines can be en-
laxzged by watching just ate knot and
moving the pencil so- the knot traces
over the deaign.

4) Use,an enlargement done by ti-NFlassmate
and make.a reduction of the desigp. Com-
pare your reduction to the original design.

Challenge: Make a 5 to. 2 'enlargetiient .

of a design of your choice.

I.
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L., BASE

.
L

rill pant op) ;ipti I s a (ley fee used ip
111.1k t` dr.lw i Ilr,,-; 1.1I gti. ll I. SIlla I 1 er L

Ube pantograph makes use ol
Our sCuips on the next page.

Assemble them as shown above.

liii s I 1 owcha t t 1:; how to '-use pAllt\ograph
t 0 make .1* I igyr cop 0 f d raw lug

Attach lase surc_that the
firmly t( .base remains Fixed
flat surface.

[Place hole D over
the Iirst point I.

the 1 [gill 0 .

_ -

.[ ie A,

-.M aark dot on
paper through
ho

4,

[

D>love hole so th

'
at .t. is over

another point in th( figure:

4'

------ -

aric a dot on
the paper
thronv,h hole A.

Repeal. thk process until you
ive enou:., points to complete
:he figure.

Connect ti,e

you have wAr:,:ed.,..

L

Measure t4 sides of both figures
to find the ratios of the r sides.

`..k.

Permission to use granted
by Scot t , Foresma6 rd Company \

,
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Makitig A 1.111.. 1)1AWin11,
`A Ai \;t,

TEACHP; 1)1 !k(TH) ACTIVIFY

. Have students measure the height of the-outside wall of your school.
1. Measure a distance "a" from the warl.
2. Sight through the drinking straw to top of wall. Find point T

where the plumb line crosses the bottom of the grid.

3. keep the string at T and find the distance "d"on the distance.scale.
4. Go directly across to the point,where the string

crosses this line.
5. From that point go directly down to the height

scale. 'This tells the hetght "h" of the 1.411
21)ntaff12.1.
To measure the height of the wall add i'h" to the
height of the viewer's eye from the ground.

*

MUM 11111.111111111111
4

If, Have students work in pairs. Use a metre wheel and the
hypsometer to measure the height of the flagpole,'
swing set, or large tree in the playground.

C. In th'e classroom have students measure the height
of the ceiling. One wall could be selected, heights
of various objects om the wall determined, and
graph paper dould be used to make a scale drawing.

D. At home the students could use the hypsometer to find
the heights on the front of their houses. By using
a tape.measure and metre wheel, 'they couldithen
construct a scale drawing of the front of their
homes. The front of the school building could also be
.drawn to scale.

rePC: Activ1ty
%

F

.'nd 1,11-40 9
o

14.
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4

There are a number.of ways to make a scale drawing of a field. §dme methods
use'expensive.pieces of equipment to do this accurately, but it is possibie to
make a good scale drawing using equipment from the classroom.

Equipment: Flat tj_ le er board

placed on top of an
ihverted wastebasket

Ruler

Tape
*Alidade
Large sheet of drawing
paper \\

*An alidade is a straightedge
with sights and can be made
with A ruler and two nails.

1. The student(should familiarize
themselves with the region before
beginning the scale drawing..
landmarks, especially those that
indicate the shade of the region,
should be located. The land-
marks could be listed or a
rough sAtch of the region
drawn with each.landmark la-
beled- Markers are needed at
the corners of the field if
natural landmarks do not occur.

1

2. Label two wooden stakes P and Q and place them ten metres apart in the middle
of thijield. Be careful that the stakes are not in line with any of the
landmiiks.

Tape the-large sheet of paper.to the table. Select a suitable scale so that
the drawing will fit on the paper. Near,.the center of the paper, mark and
label two points corresponding to the stakes in the field, i.e, if a scale of
1 cm : 1 m is chosen,draw the two points 10 cm apart.

rypr.; Act i I. v

DVA 1.10N: >I:1k i thema i Seci.»1,1,4!)..

, Book 4 and SIZ.A..1.'.1t-,11

t 298
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4. Place polnt P over stake P.
Use the alidade to line up'.
point Q on the paper with
stake Q (you may have to
turn the table slightly).
The-table-must remain-in--
this position as you sight .

each landmark from point P.

5. To sight a landmark from/
point*P place one edge of the
elidade against point P. Line
up the landmark and. draw a
line to the edge of the paper.
Repeat for each landmark.

6, To complete the activity move
the table over stake Q. Line
4p point P with stake P. As

above, use the alidade to
sight each landmark from
point Q. On the scale draw-
ing each landmark is repre-
sented by the intersection
of a line from P and a line
from Q.

7. The field can now be repre-
sented by dinnecting the
appropriate intersection
points.

The students should write
the scale at the bottom
of the drawing. Students
may wish to check the
accuracy of the draWing by
actually measuring the dis-
tances between landmarkti.

299
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T

14

A.homemade or commercial

,transit can,be used to mak; a

scale,drawing ot'a-fleld or

playground.

! . t I! n )1.: "14Ptiv

7:: /':;

111011}', A SCAl.'.NUANJ:W

44

Stakes P and Q shOuld 'be; Tapfz,
positioned as thily wpye in Oe.iettO:iy:e. itled

Sthke Your Claim: Place Ihe transit oVpr-atakp.P,,

record the traneit readings for eg,ch. landmark; "atIO

then.repeat for stake Q. To make the

commercial transit readings easier to-

interpret: place the transit over stake

P, sight stakel, and set the transit

at 00 before sighting anly landmarks. After

moving the Wnsit to stake Q,. be sure to

6ight stake P and set the transit at 0°. -

A 4able will help students organize.the

results so that each lanamark is paired

with the appropriate transit reading..

In the classrpom selec:t a suit--

able scale. Use the.scale to label

ewo points, P and Q, i.e., if a scale

A o of 1 cm : 1.,111 is.chosen, P and Q are

10 cm apart. ..Connect P and Q-swith a

line segment.. The scale drawing can be completed

by using the table of angle measureinents

ana a straightedge.

Activay
8

Pin Straw .ox con-mv
.byte, telt. %.14,49116:. ' -"pa 11,e

P 1.* 6,4,0 0 r g.

:

. Aar

Land rna.v. k O. P 041,..<4

l'icir poie

.

GO* '

,
.

85°

.

a Protractor
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SCALING: SUPPLEMENTARY IDEAS IN SCAL)Iti6

m TITLE

I. 4AKi A DIPSTICK '

2. THE GlE-WHIi GRAPH

3. WRAPLA-ROUNDS

q J,ECTIVE

'USING A SCALE TO
DETERMINE DEPTH

USING SCALES TO dRAPH'

, DISTORTING WITH GRIDS

4. THE PERPLEXING PENTOMINOES' WORKING WIY0 SHAPES

5. HOW WELL DO YOU STACK UP? DRAWING SKETCHES OF 3-0
MODELS

6 HOW WELL DO YOU STACK UP BUILDING 3-0 MODELS
THIS TIME? - FROM SKETCHES.

7. 3 FACES YOU SEE

8. 3 FACES YOU SHOULD HAVE
SEEN

9. 3,FACES YOU SAW

10. 3 FACES YOU HAVE SEEN

II. CAREFULLY CONSTRUCTED
*CARTONS

12. SCALING A SKYSCRAPER

13. SCALING SEVERAL
SKYSCRAPERS

14. BULDING A SKYSCRAPER'

15. BUILDING SEVERAL
SKYSCRAPERS

16. *LABOiATORY PROJECT-L
CONSTRUCTING AaSKYLINE

41%

DRAWING SKETCHES OF 3-D
'MODELS

.1;411t.

.IDENTIFYING 3-D MODELS
FROM SCALE: DRAWINGS

MAKING SCALE DRAWINGS-
OF 3-0 MODELS

MAKING SCALi DRAWINGS
, OF 3-0 MODELS ,

CONSTRUCTINd 3-0 MODELS

USING A SCALE go LOCATE
POINTS .

USING A SCALE TO LOCATE
POINTS.

\

.

TYPE

'ACTIVITY:

DISCUSSION
TRANSPARENCY

PAPER &BENCIL
ACTIVITY-,

". ACTIVITY

ACTIVITt

ACTIVITy

PAPER & PENCIL

PAPER & pENCIL

PAPER & PENCIL
ACTIVITY .

.PAPER & PENCIL
ACTIVITY

AdIVITY

PAPER & PENCIL

PAPER &:PENCIL

CONSTRUCTING 3-D MODELS-- ACTIVITY

;

CONSTRUCTING 3-15: MODELS ACTIVITY

CONSTRUCTING A SCALE MODEL

301

ACTIVITY'
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pONTENTS

- 17%,

.

18.

19.

TITLE

'SCALING
):

Supplementary Ideas in Scaling 2

's
4.

ONECTiVE TYPE
,

A SCALE MODEL OF THE
SOLArSYSTEM

HOW HIGH THE- MOON*

SCA4ING A MOUNTAIN
/

MAKING A SCALE MODEL

MAKING A SCALE MODEL

-USING CONTNR-LINES

ACTIVITY
*

ACTIVITY

PAPER & PENCIL
ACTIVITY
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This Activity calibrates a dowel which can then be used as'a
dipstick to check die level of fluid in a container.

Equipment: Eight to ten containers approximately the same

height but having different shapes,

detergent bottle, starch bottle, pop bottle.,

catsup bottA, milk carton, vase, blibble bath

containers

Eight to ten thin wooden dowels

Eight to ten graduated cylinders that measure in

M1 -(Medieine Cups from'S hospital !fork nicely)

1. (a) pse an'irregularly shaped bottle fdr a

. classroom demonstration: Let the students

make conjectures about where the marks will

appear. Pour 50 ma of water intvthe

bottle. Carefully lower a thin dowel into

the bottle until it touches the bottom.

Lift the dowel out and mark'the water

level. Repeat the procedure until the
I

bottle is full.
.

(b) The dowel is now cal rated to measure

fluid levels in the bottle t the'nearest

50 ml. The dipstick repress ts a scale .

for the 'bottle just as a legpnd representp

ia scale for a map.

(c) Discuss how the spacing of the m rks is

related to the shape of the bott e.

tr

2. (a) Divide the class into groups. Give each group a bottle and have.th

. a dipstick for their container.

(b) Collect the bottles and the dipsticks.. Have eah.iroup try to m tch the

.d'yicks with the appropriate containers.

3. (a) Aek students if they know of any uees for dipsticks.

(b) Suggest that each student check t4 oil and/or transmission fluid level in

the family car.

(c) How dow the gas statiOn operator measure the fuel in'the station's tanksk_

'Suggest that each student check at their neighborhood station. Perhaps...the

attendantiwill demonstrate the use of the dipstick

303
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Mdenals:'
1. Several pieces or cbronv

ein InLcharrioreOfmm
2. CknciricaJ amph paper

A. Center p ture on qx ie arid of.:scipare5.
qi- r -1-

_L..11111
7 r-
61 .4 --/11"/1-7-1T

_I_ _1_1
1 I 1

3F-1-1-1!
1-. .r I

Alf -5 Cs 7

gh
a

/c)rzz
'Y;rfeect.

11111,1 :Pt III .11 \

I

(15

ft

.(T0,15n061150

B. The drawin9 done on the
cylindric& graph paper is fa
reversed, castorted imcne
the original drQwitig. Number
the coordinate axiSf on the
cylindricaph paper Qs
shown,

Oft

sv=v
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jiligFAE

Here anothele exdanpie..
The origincd. drawing can be drawn .on tracing

paperl flipped over car 1.He vevetrse "i-rnagel'and
copied onto the cyftndr1ecI. graph papeY.

4

. . Ji 3

clipped revet-se..

5

3

2

2 I 0

4,
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titkribmilicas
terials needc414, .Five squares, 3 centimetres on a a

grid paper or five 1-inch tiles and inch grid paper.

kV'() rk. i. ni ith Aapca
Supplementary Ideas

Schling
SCALIN6

and centimetre

r,Fi(!. :dionid no dtinlic,acti on hoaCiv cowitruci ion panor.

Activity,:

0

I) A pentomino is a patliteromade by joining 5 squares together
so that each shares a common side with another. How many
different pentominoes do you think there are?

1

2) Take the 5 squAres and make all the pentominoes that you
-can. Copy each pentomino pattern on the grid paper and
CUCOUt the shape. If one of the patterns can be turned
or flipped to exactly fit another one, the two patterns
are the same pentomino.

1) Check with your teacher
to see if you have found
all the pentominoes:'-

4) Try to arrange the .

pentominoes so that they
make the rectangle. Do
not overlap the pieces.
There are more than 2000

410
ways to do this!

1110
tIP r :

t

-11

ity

LIT- fin

LI_Jj-J

in a row

in a row

LIJA [Ft]

2 t\
F.._

[2:133,

EXAMPLES

IATT1
These four patterns are
the same pentomino.

.

.1.)

S) Play a game using the pentominoes.

.Needed: 2 prayers
Game mat is an 8 by 8
square cons.tructO out

-of the grid, paper with
alternate Squares shaded.

a) Uayers alternate picking
pentomino pieces until; all
the pieces have been selected.

Each player in turn thIn
places a pentomino on the mat
Play continues until it is
impossible for a player to
place on that mat a pentomino
that doesn't overlap another
pentomino or lie completely
on tpe mat.

c) The winner'is The last pergbn
to successfully place a
pentomino on the mat.

:309

1 in a row
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Matetiali needed:

Activity: Make.each of these models with cubes On your paper draw a sketch of
front, ank side views.

HOW WELL\ DO YOU STACK UP?

A set of cubes

4111.1 "HI"
1 v.

l;*

each model that shows the top,

1.

\ i

Top Front Side

7:

2. cubes in
ihis .7" row

3

3 cubes h
ih\s row
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I rt,'

ii. ci". il ii \ l

These sketches show 61e outlines of this block.

To p vj Peon*.

These drawings ay_e tifilir roue( sketchea_.and_ are
-not drawn to scale.

S de.

On another piece of paper sketch the top, front, and side of these blocks like
the example.

reiT:1 1;i0A
or ri,ceN ot tic So!:.( unho

;-1! mod,,1,: for thi:;

activttr.



Circle the letter that shows the correct, top, front, and side vitlws.

ETh pl L:=1 < 1

EE

ir

411 Doffed tines
stand ov. edges A'
htddeh by the view.

en...mva...wen....

313
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Materials needed: Metric ruler /
6

Act i vi tY,z Make a scale' 4rawing of the top, front , and Ride of' ench model . Use
1

a scale of cm : 1,m,Example:

a.

.`'
*TOp To p

4rn

Side%Fr ont

b.

C.

3

Lt_
3

.9

r Estimate the .number of I-metre
cubes 'needed to construct each model.k
Check yoUr, estimate .by ,building each '

model with. cnbes.

3 14
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'.,111111 .11 \ 1,..1,;

1

\,! ",t

MateriAlW needed: Metric-ruler

Activity: On another piece of paper make a scale drawing of the top, front

4(.1 side of each model. Use a scaie of cm : 1
2

m.

Irtqhe side view
draw G. doffed tine to
indicate khe 1/1%ctden

ect9 e

fr

15rn

:

15vn

r tZm

9m

%.

Estimate the numberof
"1 mette cubes needed to
-construct each model.
Check your estimate by
buildins each model.

315
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N STRUCTE D
AIZTO S

TA B

1) Cut out these patterns along
the solid lines and fold along
the dotted lines.

2) You can color the pattern
before pasting it together.
Don't color the tabs. They
won't stick together.

3) Put paste or glue on the tabs
and make these models.

a

!

. r

'9

Oat ON..... so. 11 /as sr ow so Otes

01 it
ONOWWWW.....ft4.0.6110.WWW.O.0

as

woo ..... ww.ftwww. wwWw. W

41-4 yoi 4+0MNOh WY... qv* to 1. fI figs 1700 . MD Sell MO h. ff. VO 1 .... ta

YAM 1.1Z .Fir-.

Permission to use granted
by Teachers Exchange
of San Prancisc31

LI

4) On another piece of paper
make a skeltch oC the top,
front, andrside views of
each model.

.:,(".;!

I

a



ARC:FULLY
ONZTRUCTED
ARTO S (coNtliNucD)

1) Bring several cardboard containers for the students
to take apart to see the patterns used to construct
the container.- Some suggested containers are shown
on the right. .Students could pick "a pattern and
use butcher paper to find an arrangement of the
pattern that minimizes wasted spacev

2) Have students draw the pattern for each figure below.
The patterns could be checked by cutting them out and
folding them back together.

3) The piecet from the Soma cube puzzle could be Used as models for patterns.

t.

Permissi.31.Wmm granted
by Teachers Exchange
of San Francisco
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(7LrNt:

Use a scale of the edge of a cubs : 10 feet
to answer these questions about .the skyscraper.

1) a) How long.is the building along the front?
b) How wide alOng the side?
c) How high?

2) There is a broken window on the front of the
building, 50 feet up from the bottom and 20
feet from the left side. Put an x on the
broken window.

3) A window washer in working on
the ight side of the building,
-10 feet from the back and 30
feet from Ehe top. Put a
small * where he is working.

4) The flag Vole carrying the
company flag is in the middle
of the front of the building,
35 feet from the sidewalk. Put
a where the flagpole is.

SO At night the company's neon
sign is turned on. It ip
aign 20 feet long and 5 feer's
high. The upper left hand
corner of the sign is 15 feet
from the top and 15 feet from
the left side. Draw a rectangle
in the position of the sign.

TNTH rarcr.K Pen42i1

4.

The buildi4 has a ventilating unit
on the roof. If the unit is 15 ft.
from the front and 15 ft, from a side,
put a V on all places where the unit
could be located.

7) Lobbies, hallways, restrooms, storage
areas, etc. take up 1/3 of the sky-
scraper. If an office is 10' ty 10'
by 10', how many offices are in the
skyscraper?

8) Haw much office rent is collected each
month if the offices on floors 1 2, 3
rent for $150 pqr month, floors 4, 5,,6,
7.rent for $175 per month' and floors 8,
9, 10 rent for $200 per month?

:3 1 8
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Use a scale of _....tessizaa_tif_a_c_09,,_:_ 5 metres

0 answer these questions.

1) How long is each building (front)?
How wide is each building (side)?
How tall is each building?

2) A window washer is woriing on the
front of building #2, 20 metres
from the top and 10 metres from
building #1. Put an x to show
the window washer.

3) Another *indow washer is on the side
of #3, 20 metres from the sidewalk
And 17.5 metres from building 1/1..
Put an x to show him.

4) Lobbies, hallways,re4trooms, etc. take up
1-.of each building. If each cube represents
3

ane office, and each office has one parking
space, how many spaces are needed for

,

I building 1/1
building #2
building #3

.1.01.111.11014019,04...1.1.1

#1 #2 #3

04/.....041

5) Mr, Jones has an office on the 3rd
.

floor of building #2. -1f-his offidt
is 15 metres' from building #3 and
10 metres from building #1, put a
J on Mk. Jones office.

Mr. Smith has an office 15 metres
higher, 10 metres to the right of,
and 30 metres bdhind Mr. Jones
office. Put an S on Mr. Smith's
office.

7) There is just one elevator for
all 3 buildings. Shade the place
that would be the most convenient
place for the elevator to be
located.

8) Which buildings could you see if you were standing far away with your
back to the:

s

a) South -------.,-
b) West
c) North
d) East

.M.14.21SiNAM.1%.01..41r.ta
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Materials: A set of 100 centimetre cubes.

Activity:

-Prorit 5 if*

1) a) Use a scale of the edge of a cube : 20 metres. Make a mode/ of a
buildlng 60 metres long (front),.40 metres wide (side), and 100
metres high.

b) Does this sketch show the top of your model?

c) How many cubes are in your model?
H± TOP

d) 'How.many cubes would be in the model if you useil this scale, the
. e of a cube : 10 metres?

2) a) Use a scale of the edge of a cube : 5 metres.
Make a model: 20 m long (front), 10 m wide (side), 50 m high.

b) Draw a sketch of the front of your model.

c) If.this scale was changed to the edge of a cube : 2 metres, how many
- cubes woUld be needed?

-

3) a) Pse a scale of th_t_fclig_e_f_42ist1119_ : 10 metres.
.Make a model: 20 metres long (front), 40 metres wide (side), 80
metres high.

b) Draw a sketch of tlie side of your model.

c) How many cubes are in your model?

d) If you changed the scale to the edge of a cube : 5 metres, how many
,cubes would be needed?

4) a) You choose a scaleto.make this model.
30 m long (front), 30 m wide (side), 30 m high and a tower On top
10 m wide (front), 20 m wide (side), 30 m high.
Scale

b) Draw a sketch of the front, the side, and the -top of your model.

c) How many cubes are in your model?

d) Compare the scale you chose to the scale chosen, by a friend. If

different,.how does the number of cubes needed to make the model
,compare?

3' 0



Materials Needed: A set of cubes, a metric ruler.

Activity: Use 'the cubes to make models
of the buildings below using
a scale of the edge of a
cube : 50 m. Fit the buil?
ings together like this
sketch.

4

TOP VIEW

.:

Length (f,ront) Width (side) Height

Skyscraper 1 50 m 50 m 150 m

Skyscraper 2 1100 m 50 m 200 m

4110 Skyscraper 3 50 m 250 m 300 m

a) Draw a sketch of what you would see if you were

far away with your back to the East.

b) Draw a sktt.s12 of the viewwith your back to.the South.

Lei

c) Make a Avae drawing of the East view. Use a scale of edeof cbe : 5 am.

I/
'd) Make a scale drawing of the South view. Use a scale of Im_alat_af_A_stA2. : leni.

Challenge:

Make your own skyscrapers,-
decide on a scale, and make
a sheet 11ke this for a
classmate to do.



Laboratory pfoject.r.
constructing a skyline

ERWIN ri 0 N

()Id Orchard Junior 140 School, Akan., Illinois

Iread with great interest and enthusiasm
the article in the January 197(3 issue of
the Aaminit.1 U TrACIIIiit entitled "Prob-

-km Solving with Enthusiasmthe Mathe-
imities Laboratory.-

.belieVe ihaTthe .rirathenUitielabortrairy-
is the thing.of the future, With that idea in
mind. I should like to_make a contribution
based in large part on the format used in
the article just mentioned.

(5) Convention center,--400 feo
high, 300 'feet wide, with a semi-
circular dome 300 feet in (1iam-
eter

(6) One or two buildings of
Own innigination

b ) I'M the designs to a piece of cow,.
struetion paper.
Paint with spray.

d) When dry, remove the outline.

your

Constructing a skyline Additional information for the teacher
Materials needed
a) (.'onstruction paper
h) Ruler
c) Protractor
d) Compass
e) Straight pins
/) Scissors
g) Spray paint

2. Assignment card
at a) Using construction paper and scis-

sors. construct and cut out the build-
ing designs indicated below. Use -a
scale of I inch 100 feet.

) Department store-300 feet,..
high, 500 feet wide
Office building--1.050 feet high,
250 feet wide
Chinch bnikling--275 icet, 225
feet wide, with a steeple the top
of which is 850 feet above the
ground
Apartment building-725 feet
high, 150 feet wide, with a pent-

. house 25 feet high that is Us as
wide as the buildMg

The objective of this experience is to
increase understanding and encourage stu-
dents to discover relations and procedures

the following areas:

Setting up problei<hat deal with ratio
and proportion

2. Solving simple algebraic equations that
use either cross multiplication or thc
method of the LCM

3. Using and reading measures from a
ruler, protractor, and compass
Understanding various geometric lig-

.
ores

5. Reading directions of a''` mathematical
nature

6. Acquiring various aesthetic apprecia-
tions in art

The advantage of a twojcit such as this
is that students can Use their hands as well
as their heads in learning. It not only gives
them a good feeling about mathematics,
but also encourages them to get involved in
other laboratory projects.

Um ma's No ii. I like this! Why not try
it? CHAN on r W. JUNOF.

Permission to use granted
.hy National Council of
Teachers Of Mathematics
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Matgarials needed:

a.'

.4,52-ALeAtio /3"--
l-7;74-4570ZAde, te.57,-0.572A1

Basketball, grain of sand, several
peas, large straight pin, orange,
peach, plum (or objects similar in
size), metric tape measure.

Activity:

(1) Look up the actual sizes and dis-

tances of the planets l'om the sun.

(2) Take your class outside. Have one
student stan4-et home plate of a
ball.field (dr goal line of a foot-
ball field) holding-the basketball
to represent the sun.

(3) Have the,students estimate the
positions and sizes of the pAnets.

(4) Place students holding ihe objects
at the appropriate distances (until
spagt runs out).

(5) Refer.to other distances as homes
Where students in your class live,
i.e. Uranus would be the size of a
small plum located at Nancy's
house.

(6) Some student(s) may wish to find
the scale used for this activity ,

by using the actual distances of
the planets from the sun. The
scale is about 1 m : 2,400,000,000 m
or I m : 2,400,000 kilometres-.

(7) This would be a good activity to
be done in cooperation with the
science teacher during the study of
the solar syatem.

If tpe suwia the size of a basketball,

Mercury is the size of a grain of sand
25 metres away.

Venus is the size of a pea 43 metres
away.

Earth is the size of a.pea 65 metres
away.

Mars is the size of a large pinhead
99 metres away.

The asteroids are specks of dust
averaging 366 metres away.

Jupiter is the size of an orange
.402 metres away.

Saturn is the size of a peach 644
metres away.

Uranus is the size of a small plum'
1 kilometre, 207 metres away.

Neptune is the size of a smaller plum
2 kilometres away.

Pluto is the size of a pea 2 kilo-
metres, 414 metres away.

a
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One of two movies, Powers of

or Cosmic Zoom, or the boo, Cosmic View

by Kees Boeke, can be used to emphasize

the immense size of the solar system

and the universe. If the book is used,

the concept can be made more relevant

_by_having_students construct-a square-

1.5 metres on a side. In one corner

draw a series of Rquares 15 cm, 1.5

cm and .15 cm on a side. These sides

will show four successive powers of ten.

The measurement of 15 cm is being used

because it corresponds to measures

us in the book.

Outside have students measure

IDoff a 15 metre square and place the

1.5 m square in one corner. If the
,-

schobl ground-is large enough, measure

off a 150-metre square.

Then, on a city map a 1500-metre

square can be drawn with the school

in-one corner. By relating the series of squares to the pictures in the book

numbered -2 through 4, students might get a "sense of scale." 'The .15 cm square

will be similar to_the picture numbered.-2, and the city map square will be

.similar to the picture numbered 4.

1.5cm

Af,r

Supplomvn(arv
in

SCAIANc

The films are available from:

POWERS OF TEN (8 min. color)
C1968 Producer: Charles Eames
The University of Southern California
Division of Cinema
Film Distribution Section
University Park
Lop Angeles, Ca 90007
Rental @ 10.00

,TYleE: A t i vi

COSNIC ZOOM (8 min. color)
1970 Producer: National Film Board of Canada
Contemporary/McGraw Hill Films
Western Regional Ofc.
1714-Stockton Street
San Francisco, Ca 94133
Rental @ 12.50
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Contour lines av used to ghpw elevations of points on a map. Road builders,

farmers, geologists, oceanographers, irrigation engineers, hikers and

just a few of the people interestld in the contour of the land.

*

eral,demonstrations can be !done to illustrate contour lines,

skiers are

bveroa solids can be placed in an aparium. By lowering (or raisiing) the
-

10ve1 and recording the results, a set of contour lines can be

water -100.

2) If you have access to a sand pile (or clay), mountains of wet sand

Cut off the tops of. the mountains and record the

4 in.

0 in.

G

4

2. in.

in.

results.

3). Make a simple paper cone. Care-

fully trace around the base to

show the largest contour line.

By cuhing strips off the bottom

(or top) of the 'cone the remaining
4

contour lines can be drawn.

4) Students with vivid imaginations

could be askedto think about the

world being flooded. They could

/.4111 ,draw sketches of Op cont.our lines
; . 2 "

.of mosontaiwasjherWAter, .irecOedi

4. :

can be made.

Horizontal planes
defi ni n9 contowes
successive leve13.

5) Similarly, if you havp students that have floWn

over cloud enclosed mountains (maybe you can finc

a, picture to illustrate this), the students coulc

describe this and draw a sketch of the contour

lines as the.clouds rose or fell:,

325
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(PAGE 2)

The following are probaems that can diagnose
of contour lines.

Match each letter with a number.

A
1. Has two summits--the eastern 4:

one the higher.
2. Has its steepest slope on the

south-east.
3. Is a round hill with twin summits.
4. It descends vertically on the west side
5. The northern slopes arevery ste9p.

a student'!; understandinp

Diagrams of mountitins can be used from
which students can draw their own contour
lines. V.*

Side view
GOO ft.

4004
ZOO f+:

0

clot"
Overheo-d
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Hikers make'practical use of contour lineA by determining "the easiest and
quickest route between two points on a map.

_

A good rule of thumb is to reckon that
for every coneour line climbed (25 feet) you
can run 100 metres on the flat. This diagram
explains this formula.

CLIMB vs. DETOUR

Th9 direct route over the hill is 330 me-
tres long and elimbs 175 feet. Therefore,
this-is equivelent to 300+(7X100)=1,03-0 metres
of level travel. As the detour around the
hill is only 900 metres, this could be the'
quicker route to Control 7. 4

1

200

150

WO

50 letprrtj

The following are ideas for activities and investigations that could be
developed into lessons.

1) Centaur maps of theoUnited States, your state and your area can be purchased
from the Geological Survey for about $1.00. For an.index and order forms send
a request for:

a) Index to Topographic Maps of the Geological Survey
b) Index to Topographic Maps of (y.our_p_t2aW

The request should be Ben% to:
(west of the Mississippi River) (east of the Mississippi River)
Denver Distribution Section U.S. Gdological Survey
U.S. Geological Survey' Washington, D.C. 20242
Denver Federal Building, Bldg. 41
Denver, CO 80225

2) Find the highest and lowest points of elevation for seVeral states, Which'state
has the largest difference? Are there plaCes in the United States that are
below sea level?

3) Read about the pressure and temperatures of water in the ocean as a diver goes
below sea level. Read about, the mountains on the ocean floor. Which one is
highest? What is th deepest point in the ocean? How far below sea level is
it? Can you find a t ographical map of the ocean floor?

4) Read about how the plan -life changes as the elevation of 4-mountain getS
higher. Label a mountain wit.: contour lines according to the vegetation.

Read.about the Lewis and Clark expedition or the Oregon-California trail. Draw.
a sketch and label the elevations of the citieb, mountain passes and important
points along theArails. How long did it take the ftavelers to finish their
journeys?. If the big snows started in November at elevaions above 3000 feet,
when would the travelers need to start choir journeys Westward?



SCALING: MAPS

TITLE

1. WEIRD COUNTY', U.S.A.

2. THE GREAT LAKES

9VEME
USING 'A SCALE-DRAWING
TO FIND DISi'ANCES

USING A SCALE DRAWING
TO FIND DISTANCES

3. KILOMETOURING AROUND THE USING A SCALE DRAWING

4. AROUND THE U.S.A.

5. FOREST FIRES ARE A REAL
-BURN.

6. WHERE'S IT AT?

7. OUR TOWN

IT'S ABOUT TIME

9, DO YWKNOW THE WAY'Tb
SAN JOSE?

4

TO FIND DIPTANCES

'USING A.ScALE DRAWING
TO FIND DISTANCES

USING ANGLE READINGS TO
LOCATE POINTS ON A
SCALE DRAWING

USING A TIME SCALE TO
LOCATE POINTS

READING 'A MAP

_USING A SCALE DRAWING
TO FIND TRAVEL TIME

READING A MAP

328

TYPE

PAPER & PENCIL

PAPER 67'PENCIL

PAPER & PENCIL

PAPER PENCIL

PAPER & PENCIL

PAPER & PENCIL

PAPER & PENCIL
ACTIVITY

PAPER & PENCIL'

PAPER & PENCIL
ACTIVITY
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Use a centimetre ruler and find the shortest

Car Airplane

Underpost to Overpost

Overpost to Twopost

Outpost to Inpost

Onepost to Underpost

.;

a

Make each statement true by.wxiting <, =, >.
.a) Airplane distance Underpost to Ilopkt Airplane distance Twopost to Outpost.
b) Car distance Inpost-to Twopost .Car distance Outpost to Onepost.,'
.c) CAdistance Outpost to Overpost Airplane'distance Onepost_to Inpost.
d) lOtiplane distance Threepost to Overpost Car distance Onepost to Twopost.

erases

.Traveling.by car, name the towns ybu weuld go through if you were taking the
shortest dfstance between Underpost and Outpost

Starting 'at Underpost, how many kilemptres'would'you-travel if you vitited each
town and returned to the starting-poient? Compare your answer with a friend.

Lemiing -out the road to Outpost, plan a Sunday drive throug h
will drive over all the.roads just once. _You may stprt anywhe
don!t have to return to the same starting-place. Thi

4 .329
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ScalGi: I inch *o 190 miles

The Great Lakes,

a. Lake Evie
b. Lake I-Iuvon
c. Lake Super'ior
d. Lake Michi9an
e. Lake Ohtario

.1 .

,

I

t t !I

,',C. (
; .

1%r

.cleveland

Cincinnati-

S*. Louis

,

.

61 ;;.f I t, 1,Ist;

Estimate the mileage for the following routes.

1. -Cincinnati to St. 1,ouis by riverboat

2. Duluth to Cleveland by the shortest water
route

3. Chicago to Cleveland by lake streamer

4. Detroit to Chicago by air
r

5. Montreal to MOWaukee ky water

6. Buifalci to Minneapoils byslan'd

I-1 it

1...11).)t.' I" l'.',.-s-,,, ..-.!:. t.., c %.: Hlr.,. ..:..,.1,.. .1 : '..!..., ii.o,....' :,.1 t..,' 11,.o.:.. fliii...1 !Itictz i:, t ;ti,. c
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Use the map on the next page. Measure the distance between the
following cities to the nearest half centimetre. On the map
1 cm re resents 100 km. Figure out-the actual distance in km
etween t e c 1e. Te first one is dolve for you.

;I EsaaL.19,xsis to 119E_Ials_ala

*
3

18.5 cm 1850 km

file1 _j;±1ILLITtjla to Miami Florida .cm

St Paul Minnesota to Houston? Texas om

L.21.1a9.62. to Cleveland, Ohio

42EL.2Es to Rvid _City/ SD

naLlinaLaLip_f_z_._ to st. Louis MO

asamr.122122. to ELIOILJE.

lE
11 Tucson Arizona to Itlaata,!EmEgll

A.

Santa F -New Mexico,to 222..tecit

NOTulsa Okl,lhoma to Portland maine cm # km

km

km

km

km

cm km

cm

cm km

It-Omaha, Nebr,aska to 21119A924.2121T21A cm km

. la natl. s, rennes see. to New Orleans, LA cm

lOgD.ebbie flew on a business trip from Washington, D.C. to
Los Angeles: and then.to Miami and back to Washington D.C.
How far did she travel? cm which represents km

logJohn lives Ili Los Angeles and is flying to Washington, D.C.
for a vacation.. .He can either fly from Los Angeles to Chicago
and then to Washington, D.C., or from Los Angeles to Atlanta
and then to Washington, D.C. Which is shorter?.

.

Los Ange1es-40Chicago-4,Washington - cm km .

5 Los Angeles--10.Atlanta-10,Washington cM -km
. C ........ .5.11.331*

Penci.l.. 331
SOURCE: Mutrir MOASIIVOMent: Activities StudcrAt t:. dm,wr:L!; v.A. viTini:M;;;;------- 7-------- ' Permission to u$o g anted

, by The Math Group, Inc.
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1) Find and record the

DENVEZ

LOS ANGELES

miAmi

MIMEAPOLIS

NEW ORLEANS

NEW \MK.

SEATTLt

ST LOUIS

GEM ts.

mmucAPoLtir

IANVeR

01AM kNGELES

distances between

St LOUIS

ihTifl!/

M311:;

SCALINt,

to
Kim you

cg
0 (-4

(

MIAMI

t,

1
these cities. (Measure to the nearest --inch.)

4
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MIA I I 44 t C4411:14./1.1'

h .' I.44 I 1 d inktnt

i t. I 1 t

, N . Y . .

N . Y . ;-_;t 1,ou
1..

2) Use a two-rubber band pantograph to help you draw a rough sketch of the United
States from the picture at the top of the page. Locate the cities. Ihe
scale is now . How will the measured distances between
cities change? Will the mileage between the cities change?

3) Plan a trip that starts and finishes in New York and includes stops at all the
citi6 listed .on the map. Write down the trip and the Mileage between cities.
What is the total mileage? Could\you find a Aorter way to make the
trip? Compare with a friend.

11,
I.;

!:
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1. A fire brlaks out on the

eastern slope of Saddle

Peak. Draw lines from

the fire tosach of the

lookouts. Place the

center of the compass

on a lookout with North

(00) on the line between

the lookouts. Read th

angle-from North to Sout
K
Phat-coMpass readings

would-leach of the look-

outs report? Raven

Peak Charles

Mountain

2. Raven Peak rdiports a fire

at 113° and Charles Moun-

tain reports the fire.at

53°. Where is the fire

loeated?

How far is the fire from

Raven Peak? Measure to''

the nearest mile.

. .

11, j .1, ( tyity t I I ottc .,I 1 it .1 pt,.(
,,1 .1 k.s'i I 1 11, 1,T1

4,1

Materials needed: Ruler and compass

Activity: Draw a line connecting Raven Peak

Charles Mountain Lookout.

1

Lookout and

%IOW 411,1it4

SatUtbOth
0% Mt vt.

1."10,100°140%
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3. Raven Peak reports a column of smoke at 1500 and Charles Mountain reports

this at 100°. Find the location of the fire.

4. A fire breaks out on the northwest tip of Rolling Rill. What compass read-

ings will each lookout report? Raven Peak

Which lookout is nearer to the fire?

Charles Mountain

5. A hunter
'is

reported missing in the Upper Twin Creek area. 4 flare is seen

during the night at 101° from Raven Peak and 42° from Charles Mountain. Where
_

did the flare originate? How far is

it from Raven Peak? Measure to the nearest mile.

6. Since Millstown Sawmill is always burnirig scraps, what'smoke readings shOuld

both lookouts ignore? Raven Peak Charles Mountain

7. Locate the following fires.

Raven Peak Reading Charles Mountain Reading

a.
790

b. 165° .

c. .107°

d. 1580

350

120°

49°

13°

Fire Location

8. The ranger at Charles Mountain Lookout has to deliver supplies. His route

will take him to Raven Peak Lookout, Millstown Sawmill, Trapper's Cabin,

Bar-B Ranch, Wilderness Camp, and then back to Charles Mountain Lookout.

Describe the route. Record.the distance and compass reading fromheach stop

.to the next stop.
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1. Your home is at the'center
circles. Use the
to find the time
each circle
is away
from your
home.

scale

2. How many
minutes from
your home
are points

and

4. Place
the lett'er

for each of
these places
according to the
time.from your home.
Try to determine the
a) school
d) gas station
g) zoo
j) public library
m) bowling alley

oorrect direction.
c)

f)

i)

1)

b) grocery store
e) camp ground
h) swimming pool
k) boating area
n) playground

'',
'.! . I .;

church
movie
clothing store
tennis court

337
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3. If Lt takes
the same amount
of time to
travel to A or
to B, are A and
B necessarily
the same time
distance from
your home?
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1) How many schools does LaGrande have?

-2)--The-railtead -depot ia Mated on

3) The postoffice is located on the corner where
Avenue meet.

4) The location of the library is

5) The main highway from Pendleton to LaGrande to Baker is U.S.
4r

6) The highway from LaGrand to Wallowa Lake is State Roule Number .

7) Locate the bomes of lree of your friends. Name the locations by writing one
Aor two streak.*

Street.

(Lc

Street an'd

Route Number

a)

b)

c)

Hand your descriptions to.another student and see if he or phe can find the
housds.

8) Start at Eastern Oregon College and describe a route to the Union County
Fairgrounds:

9) )..1se the scale oi the map to estimate the length of your route in question #8.

10) Give your directions in question 1/8 to another.student and see.if he or she is
able-to follow your route to the fairgrounds.

11) Describe a route from your home' to'school. Estimate the distance.

12) Describe a route from your school to Pioneeg Park. Estimate the distance.

13) The.bridge on 2nd Street has been closed because of an'accident. Describe
alternate route fromlthe library to the Union County Fairgrounds.

an Ait,,

14) Check with the fire department for a description of the fire routes. Sketch
the route on your map.if a fire is spetted on the corner of Greenwood Street
and "X" Avenue.

15) Ask your mailman for's description of his route. How many miles does he travel
in one day?

16) Check with the newspaper office or ask a friend with a paper route for a des-
, cription of his route. Sketch the route on the map. Estimate the distance.

17) Plan a Uen-mile benefit walk-a-thon through LaGrande.
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DO YOU KNOW THE

;

WAY TO SAKI JOSE ?

A state road map can provide students with 'a variety of interest-
ing and practical activities. If done at thebeginning of the school
year, the road map activity could be a diagnostic tool to use in ascer-
taining students' computational and problem-:-solving skills. _These maps
can be obtained from your State Highway Division or from oil company
service stations. You may wish tO obtain two or three different maps
as each has some features of interest not found on the others.

To prlpare the students for,map reading, use the map's coordinate
system to name your students' .seats. Indicate the rows by letter.and
the columns by number. Refer to each student by his coordinate. "Who
is ptudent A-5?" "Who is sitting next to- student 8-2?" "What answer
does student C-2 have to Problem #4?" +.

When students first receive the map, they shou1d4e given time to
investigate the map. Refer to the chart of symbols ana ask students
to find examples- on the mdp. The back of the,map should also be inves-
tigated. City maps, mileage tables, and park information are usually
provided.

On the following page are three sample student pages based on an
Oregon map and a teacher idea for an exteaded.activity using maps. .

OFEGON
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DO YOU KNOW THE WAY TO

SAN JOSE?, (CONTINUED)

t

LOCATIONS
1) The largest city in coordinate caper.) H-2 in

2) Is there a mountain over 10,000 feet In nguare D-lt
If so, what mountain?

3) Find tKe location of each town and ita population.

4)

5)

6)

7)

TOWN LOCATION

-

POPULATION

Ei..gene

Baker

Medford ..

eiend

Portland 1

Give the coordinate aguaren where ski arean can be found.

What counties itre in square F-7?

In there a fish hatchery in aguare 0-4?

Nind the location of Crater Lake National Park.

8) In section J-2 what type of road surfaco would.you drive on in
traveling from Imnaha.to.Hat Point?

9) How many intorstate freeways pace through the state?
Name them.

Doss Roseburg have an airport?

11) In there a game refuge near Lakeview?

12) What is the county seat of Wallowa County?

13) Ar. cher.) any atatO parka with overnight camping facilitiee
equate P-9?

14) Can you drive,on tho beach at Lincoln City?

15) What nlaional monument is located noar the southern border?

in

410
,

DISTANCE AND AREA
1) How far la LeOtande from Eugene by paved highway?

2) How far fiom La Grande to Eugene by airl (liac the scale on you:.
map.)

3) Find the diatanrea to filAin tho tebie below.

4 1

.... ....,.., _,..,,,-.-- ------,,,,,----,-.
th5e Mu
ynitoot.43e

to. ble

Add numbera 9;ven
on hilhwaya. (Use the
shoi.teet payed route).

--.---------,-.
tkye a ttria5 0.nd
ihe. map mile an the
5horteg1 poved route.

band to Burns
1\

.

Corvallis i-a

Sairs aide.,...,..,_...---
_

. 4) How many miles long In tho eouthern boundary o Oregon?

16) In the winter Would it be wino to travol from Springfield to Sisters
on Highway 2422

A BICYCLE-TRW

A person in planning a 6-day bicycle trip. Tho route will be an
follow):

FIRST DAi:

SECOND GAY:,

THIRD DAY:

'FOURTH DAYi.

-.FIrTH DAY:

alATH DAY:

Eugene to Floronc& to Newport

Newport to Aatbria

Astoria to Portland on Hwy. 30

Portland to Hadran on Hwy. 26

Hadran to tho jupotion of Hwy. 97 and Hwy: 50

The junction back.to Eugene '

Dosed on the inforMatIon related to thin route, answer the following
questions')

1. Could thia person be you?

2. What will be the farthest diatance for one day?

3. What will be the shortest distance for one day?

4. What will be the total distant° for the trip?

5. What will be tho average distance for op day?

6. If you could maintain thin pace, could you bicycle from Eugena to
New York City in 37 dayb?

7.. Explain your answer to Question 6.

4

4l List -the-otate-perks-within-45-mllee-of-Redmand.

6) What is the airline diatance from Drookinga to Astoria?
What la tho distance along Highway 101?

7) Determine which .route is shortor. Ontario - bond or
Ontario - John Day - Redmond - Bend.

0) And tho diatance up the Rogue River from Oold poach to Agnes.

9) Lake Owyhee near Ontario has a perimeter of

10) rind tho difference in elevation-between Klamath Falls and
Ashland.

lk) Can you find two.towne whose difference in elevation.in tho same
as tho air diatanco botween thom? For
example, Belo is 147 feet lower than tontine and 142 miles away.

12) What in the largest lake in Oregon? What is ita
coordinate aection? Oco transparent grid paper
to eatimato tho area of-tho Take in aguare.miloa.

13) Suppose you wish to build an airport In tho conter of tho state.
Find and deacribe ita location.
Tho flying dintance from tho airpor 0 ort an n erne
Airport will bo miles.

SEE THE SIGHTS

one

Studenta.can be given an amount of money. 6500 apiece, and told
to design a vacation trip looting from 4 dayn to two weeka. Travel
broChures", motel guides, sight-soeing fliors,and road maim can help
thom choose a dectination and Plan A route. During each class period
the studont can-record the diatance and expenoos incurred for one day'a
journey of tho trip on a log shoot.

Start of Okxy , rhAiSh of day
odometer reoudin9 odometer readnl_.

0 o 0 0

miles driYen

rhph Mr day

dritiing timc
AmotAnt of money
at becjinnin9
of day

EXPENSES

Amoan+ of money
lef-k -at end
of cloy

FOR. OPN

MealS Gat and oil V,Iodcjing

an of
oi l for

every I,
mil

Mi5Cellaneouli

(Cams)

Sevoral Students may deckde to travel together and pool their resources.
"Hazard" cards can be prOvided to give the students prectioe in planning
ahead and budgeting for the unexpected. Each day the student drawn a
'bard that might cause him/her to have a flat tire, find $20, pay a
traffic violation, lose a wallet in &restaurant, eto, $tudentn,should
also budget enough mOney to return home from the vacation. At the ead
of the trip students could give a written or oral account of their
Vaeation tO the close.

This activity Could be developed aft A lOng-rahge ()lass and/er individual
project. A 0Onteet 43Ould be Made betWeen groups of !Mclean, tho winner
(pitting the group whO tObk the "best".trip for the. money.

AM an introductory or final activity, invite a travel agont to speak
to the clean.

\The game "Niue 'Dorms" by Paker Brothers is a-nice extenaion.
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Percents are a very useful way to

convey information, The graphics and

percents at the r!eht tell us quickly

that the United States has a very small .

part of the world's population, but uses

almost half of the world's resources.

Substituting percent for actual data gives

us a much more efficient way of making

comparisons. Besides being a convenient

way of conveying and comparing informatiob,

percents are constantly being quoted by

newspapers, news announcers and busineeses

as rates of discount or increase.

humnie9 in the bank toms onkj rn

',1"%. (39 vAiihdruluing 5orm -hob

c,t1)5 at, 20%, off' I 'Tole at. 14
,

mrP11fiDr us !

Many students acquire notions about

Aercent before they formally study it in

school. They hear about a 50%_chance of

rain,and many can even compute a 15% tip

at a restaurant. Before beginning a unit

on percent, why not have an informal dis-

cussion with students to' see how extensive

their intuitive grasp of percents is? Can

they compute a tip? Wha:t does 10% chance

of rain mean? 100% chance? What does 100%

mean? Can anything be.over 100%?

WORLD 'S
POPU LAT I ON RasouRcE

u set)
U.S. I Ni
G% 51 US owe

1.0.tke40%
PEST

OF MC
WORLD

6070

IS UNCLE SAM A GLUTTON?

The U.S.', with only 5a7% of the
world population, consumAs 40% of
the resources the world uses in a
year. If all other peoples were
raised to our standard of living,
the known resourcbs of the world
would be exhausted in decades.

Banks advertise their interest rates and

stores promote sales with "X% off." MAW,

important questions come out of the per-

cents we confront daily. With the 5ost

of living rising as it had, will that 10%

raise make your salary worth as much as

last year's? Would you be mOney ahead by

borrowing money for one month tather than

taking money from a savings account and

losing a quarter's interest?.

:3 4



COMMENTARY PERCENT 2

iii

PERCENT SENSE

When teaching percent we tend to rush toward fraction, decimal or proport4on

computation. Students move the deciMal point two places, then multiply or divide

without knowing whether their answer is sensible'or whether they could have solved

the exercise in their heads. There are activities which can help students focus on

sunderstanding percent without rekrerting to decimals, fractions or proportions. n'
this resource we have placed such activities under the topic Percent Sense. Pages

from the Percent Sense section- can supplement the learning of percent in many waxs;

they are not intended to be taught first in all cases. You might choose to use some

of-these activities after-percent had
\

been introduced as a ratio or rational

number. Some of the specific ideas

stressed in this .sectiOn are discussed

- below.

percent Means Per Hundred

Percent is closely tied to the word

hundred. Here are some typical state-

ments included in introductions or defi-

nitions of percent.
(-

Percent; by the hundred; in
the hundred.

) A special ratio which compare&
a number to 100 ip called a
percent.

It is reasonable for students
to think of 5% as meaning 5
for every hundred.

d) ...percent means per hundred.
Thus, 61% means 61 per hundred.

--,...:-..........

it$461° -T--39-

... <227647/7ff
44

OM. .. mis is

mt. svmflot. UM D
roil PcRCUNT

1% no APNEA rta LaR1 100 Arrus is 1SX RE0 ApPEEs.

4S Du,s !UR LVLIII 100 STUDENT% is 45% DEWS. .

OTHLR 34-31,2A51.5 un3.13

FOP PCRCEKIT l'Y4k-

11,, .,
e,..,

PEP. ioo -00'40

112ELEAfai loo, AND

CSNIPARK.Q..10 100.

,
yr

U
HAITI EACH OF TOM AS A M(1NI. .

A) 30 DAYS 'OUT OF 100 DAA

41 MC fOtiPARED lo 1005 9

(1 40 (4 P(n 100 co

4) 12 DLONO% FOR EVERy 100 MONA 4

0 1 ROTTEN AppLI FOR EVERY 100 WEI%
r3 13 !wore, SOUARES cOmPARTO To 100 SQUAR(S

.._ ._ 0) 85 PROBLEM CORM! Its tvER9 100 PROBLEM%
n) q4 YTS VOTES P(R 100 vOTE%

1) 21 ORM (ARS FOR (WRY 100 CAR%
.

41 8 mvisPELLto WORDS out or 100 noROS

.
.

DESCRIBE EALH or THESE SITUATIONS IN OTHER WAYS.

.1 40 Roo. mAmes. 100 HARDEE% IN ALL
i ) 30 44041(5, 100 POOCHES IN All

H) IS CHINESE. 100 PEOPLE IN ALI,

4) 80 connuT ANiwarts..100 OUISEION% IN ALL

0) SS DOLLARS, 100 DOLLARS (N All.

p) 8.TREES DEAD. 100 rots IN ALE

_-_ --;--- __-_

**retydaphrases shown in the above student page can be used in building the
-

concepts of pezicent. If 25 for every 100 can be.written as. 25% and if there are 25

seniors for'every 100 students, then 25% of the students are seniors. Hundred grids

of various siies and shapes can be 1:1sed to represent the 100 part of percent. A

pattern of seitiares can be.shown aside from. the 100 grid, and students may be asked,

"What percent of the reference grid is shown by the design?" Since the design is

is % of

.

made of'20 squares and the grid has 100

squares, the design is 20% of 100. This

suggestion and other such ideas arp de-

bveloped in the classroom materials.

illni...1111i.0 a
NOMNIMINIMILMimilinuilmalui
illiMPSIONIMiniliallimpliminnummen
11111111111111.10IRMO MM.manis man
SIONIMMulls
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COMMENTARY P.RCENT .3

'go

Questions based on the idea of 100 should be- answered and viderstood before

going to more complicated work with percent. The atAccalled three types of percent

problems may be included..
4

a) 17% of 100 ... b) 80 is % of 100 c) 21 is 21% of

d) 32 is what percent of-100? , e) What is 57% of 100?

f) Sam answered 67% of the questions correctly. If he answered 67 questions-
right, how many'questions were there?

Exercises like these require no computation, but they do focus on the close

relationship Of percent to 100 and on word phrases which are used to relate pairs

of quantities and percent: Later these phrags will be used in more complicated

settings.

But 100% is Evealhijla

. Students often think the idea of 150% is absurd,since 100% of something is

all there is. Perhaps we encourage their objections by overconcentration on

phrases like "20 out of 100" and diagrams like the one shown

,at the right. It seems ridiculous to say "I50 out of 100,"

and how could we.shade 150% of the squares? To avoid this

problem the phrases "for every'100, per hundred or compared

to 100" coud be used instead of "out of 100."4 Percents

over 100 can be used when introducing percents--not reserved 20% of the square
is shadedfor later. The reference 100-grid can be kept.to the side

and various percents of the grid shown. A discussion.of this approaa is given

ZAMPOMOMM
.,11111111.1001111
4tAIIMEMOOMM

r?liummOMMIS
MAMMONISM
WINIMONNIIN
34.SmONNINN
NIMmumNim

in Percent Introduction with Transparencies.

MOM NMI
montommum
ammimmimme
rommommomm
MIMIONNIM
ImONONION
MMONONSIMI
MMMMMOMOMM
MMOSIONRINN
INOMMINION

45% of.R

34 7
.4.

MINMONWIMMINIMMIN
PMMMIllmmaiMINOWN

IMMIMORIM MUMS.MOMIMMO PIM. OMMEM
MIMM IMIIMMMIMM MOM M MIIM 110
IIMPRIMPIMPIIMMOIM
MOIMMomMURIMMMON

150% of R



<

evo.

COMMENTARY.
c.

Number patterns can be used to make percents oier 100

plausible. A sequence of exercises leading to percents

greater than 100 can bd given. 60 ... 2 of

of 100, 100 % of 100, 120 T... % of

100. Those students who understand whep

a glass is 100% full can be asked, "How

full is a glass of mounded-up slushes or

ice cream?"

There is an important idea about

p-ot-aht Which dounas yery mUCh like, "But

100% is everything!" The combined parts

of a whole Are 100% of the whole. The,

page at the right addresses. these ideas

and is a good readiness activity for

making percent circle graphs. If 25% of

the money is spent, 75% is lekt. (A'

question for discussion is,. "If 25% of

the money is spent, is(thre any left

over? Can yOu think of,any cases-where

125% of the available money was spent?)

If You KnolY10%,You Know a Lot! .

0s).

100, 80 ta, %

PERCENT 4

I 1.1 Ilk 111
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I. not o
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112 A% 15%
N±,n,

RED 502 267.
25

66

351 75%0R8Ww.._ 1 cift 2V:,..a14%

15%yEllow
Nirr cownfib

20% 30Zrox
15% 27%

3.2A

PM
35%_

t00%

35%
iurannarr

Itoe .11. l gtephe neoe to alblo I t 00 On.
.1.. Is sill, per.nla that et wone. ....r11In ed.. lion. 4.1...0i0 5. lArooIble

If an item issadvertisea at 10% off for a $12 savingsand later it is marked 25%

off.the original price, what is the dollar savingwfor the

tion and method-oriented.person might write:
1010% of y $12, so (by the proportion method),..3-

12
15.

..

100 x 12
Now lOy ... 100 x 12, so ys '120

10
25 z

25% of y 25% of 120 and
, A

120

100z 25 x 120, so z

1 30
.25 x

1

A person using his percent sense'can reason jike this:

10% of the price was $12.
20% of th6 price is tuace as much or $24.
5% of the price is 'half as much ot $6.
$24 $30.
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PERCENT 5

Thtt computations required for the first type of solution are much more complex

than for the second type. Some people develop .the ability to.solv, problems men-

tally; they are fortunate. We can encdtrage more mental computation'by providing

appropriate exercises. Some questions frr the student page The Whole Thing are

given below with a way el solving each. Students might find other reasodable ways

to solve these.

rai
Th,,, is 75% cyC -the cost.
Etch one will. be %, c5F

Two will be %GP-the end.
The 1.3:5-tal coist

17.

Think: 3 1.5 75% of the cost.
25 "Yo it.

2i$5076- It

100% I.

8O%cyf±he barrels.
How rnan9 barrels in all?

Mi. eMii

Think:
4 i5 80Z cif' -the barrels.

is 20%
5 is 100%

The strategy here is to multiply (or divide) both numbers by the same factor.

The same idea can be developed using geometric figures. If 0 is 50% of an object,

what might 100% of the object look like? Possible answers: Crn or mop
or .... Activities which incorporate this strategy are Percents of Line Segments,

Peroents of Po...tangles, Finding 100% From Above, Finding 100% From Below, Percents:

Backwarkis and OMU2q1; (2, g, 3, 4) and Peace-N-Order.

Comparison

A useful part of p(f.cent sense is knowing how N% of A compares with A. Is

N% of A legs than, greatr than or equal to A? When a student computes 85% of

20 and obtains 170, his perent sense can catch the error if he knows that 85% of

"something" is less than the "something." This kind of 1;ercent sense can also

34 9
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be used to catch keypunch mistakes on

a caleuia,tor. The skill-building page

shown at the right includes comparing

a percent of a number to the numbe ,

Iand it also asks the student to coipare-

numbers like 50% of 80 to 25% 0,f 80 or

120% of 90 to 120% of-70. Hbw do the

values compare when the base number is

kept the same and the percent is changed?

How do they compare-when the-percent-is

kept the same and the base number

changed? Other pages covering this

concept are A Sign of the Times,

Enormous Estimate, Love Is Where You

Find It and Stnilt..?:

Percents Backwards and Forwards

On the student page Percents: Back-

wardS and Forwards 1 students determine

'the percent one geomeric shape is of

another. When A is 20% of)t, B-Is S00%

of A. The completed tablekfrom this

student page:is shown at th\e right. What.

is the,relationship between'the two

columns of percent? Students being
,

introduced to percents might notice that

as the percents intrease on te left,

they decrease on the right. A more ad-
/

vanced class whichcan change the percents

to decimals could discover bt the pro-
.

duct of the two decimals is!always 1.0000.

PERCENT 6

YOU an WU=
YOU EAT

AN POLL A DAY KEEPS 1HL DOCTOR AWAY

AN _ _ _ _ A DAY KW'S L AWAY

y4. 14. 1. III.

10t of
)..% or

15% of
1)% of
II .1

100% Of
1%% of
10% of

1)01 of
1% of

50% of

%0

IR

100

10

1%

40

Intl

100

00

err

5'00
2.100
200
100
50
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PERCENT AS RATIOS
How would a student find 5% of 4007 If he had been told 5% means 5 for

every hurldred, he might reason that there are-.4 hundreds in 00 and then multiply

4 x 5 to find 20. This contrasts to the decimal method 0 dividing the percent

number by 100 and then multiplying times 400. Even though percents were histori-
.

cally developed as another form for fractions and decimals, the treatment o'f per-

cent as a ratio is

as a ratio (a.pair of numbers) as shown

at the righ/, both numbers can be

multiplied or divided-by-the same num-

ber,and the same percent number can be

used to relate the new pair of numbers.

Approximation can also be used with

percents or ratios. The exercise below

is from That's "About" Right.

desirable and mathematically sound. If a percent is written

-70 % MEANS

475 1O2 t.VEIZY 100 75% or oo is

'75% or 4 IS 3.Q3 FOR EVERY Ai

MULTIPLY BY
6IS FOR EVERY 75% -or__ IS 15.
30 POR EVERY 75% Or

11% MCANS

11 FOR EVERY 100

()ABOUT 1 FOR EVERY 9

oo .ABOUT 7 FOQ EVgRY G3

MULTIPLY BY 14 FOP. EVER'?

% OF 100 IS

(I % OF 9 15 ABOUT

(I % or- 63 IS ABOUT

%Or_ IS ABOUT,

In late middle school the treatment of percents as ratios

by the use of formal proportions fur solving percent problems.

a statement of equality of two ratios. When Using proportions

can be supplemented

A ptoportion is

to solve percent ,

problems,the ratios are usually written in fraction form. Instead of writirig 30%
30as 30 forevery 100, we write it as um To find 30% of 40 we need only to find

30the missing term in the proportion 30:100 so A:40 or in fract'ion form A
100 40.Using cross\products we have 30 x 40 so 100A or 1200 os 100A and A so 12. Some

basic properties of equality are applied In such a solution,but.this is often less
difficult for students then theetraditional decimal methods. Students need to
know that.theycan multiply or divide both sides of an equation by a nonzero number
and that equality is reversible (4 so A----10A 4). Some preliminary work with
stmple equations like 10 m 3A would be beneficial.

351.



COMMENTARY PERCENT 8

The proportjon method unifies the three types of v'Exent problems to the

problem of findi g the missing term of a proportion. The student will still have

the task of deciing how the numbers in the problems relate BO that A correct pro-

portion can be written. See Solving Percent Exercises by the Proportion Method

for more ideas on this. Below are three word problems and their proportion

solutions. Students will probably use more steps in solving the proportions.

a) A sale advertises 15% off.

15 A
100 10

How much is saved on a $10 shirt?
15 x 10 100A

IC

.

13 A car was bought for $3000 but
is no0 worth only. $1800. What
percent of the original price
is the current value?

150 3A im = -
.100 2

answer: $1.50

N 1800
100 3000

3000N 100 x 1800

180000N 60
3000

answer: 60%

c) A tent is marked 80% of the
original price. What was the
original price if it costs $96
now?

ei

80 96

1.00. B

.80B 100 x 96

9600
B ...

80
120

answer3. $120

Of course, there are other percent problems which do-noi fit into the three

basic type:6 of problems. Two such pAlems are given below,

a) 25% of the class is done
with their work. What
percent of the class is
not done?

b) A car was bought for $3000-:
and is worth $2100 dyear
later. Wh4t was the
percent ofdepreciation?

No proportion is needed here, but it
is necessary to have a good under-
standing of percent to see that 75%
of the Class is not done. The stu-
dent page Help! in Percent Sense
covers this concept.

Thts is a 2-step problem, a variation
of the car *problem above. It must: be
_seen that subtractioh I-a-necessary.

M 2100$3000 - $210D u. $900 or --
100 3600' " 7"

900
100% - 70% w= 30%100 3000'

answer:- 30%

352



COMMENTARY PERCENT 9

The N&Latic Peroent Awroximator Yxtended and the Grid Percent Calaulat4r- in

the section on Solving Percent Problems both use proportions to solve percent
20exercises. To find 20% of 60 the proportion x

would be used. Solving the100 60 A.

proportion gives x 12. Can you see how the calculators below relate the numbers

12, 60, 20 and 100?

E.LASIIC PCR.CENIT APPR.OXiMATOR.

0 410 50 1/40 -70 kr) WI 100 i°
GOO PCI2CCKIT CALCULATOR..

PERCENTS ,AS RATIONAL NUMBERS

Most of us learned abolot percents through fractions and decimals., 25% means
25 4.6 46or .25 and 4.6% .046100. 100 1000

The rule for changing a percent to a Secimal is,"Move the decimal point two

places to the left and drop the 1" and for changing a decimal to a percent,"Move

the decimal point two places to the right and add the %." Now,if all the computa-

tion with decimals is clear, a percent exercise reduces to a decimal computatiop.

The understanding of percents as decimals.is useful when using a calculator. The

Percent key on a calculator usually moves the decimal poipt two places tAhe left.

To enter 35.7% push [-2 , then . The calculator JOU read

.357, The question "What percent of 80 is 50?" translates to N x 80 = 50 or N'A,

50 t 80. A calculator will give 50 80 as .625000. This number-must then be

changed to a.percent: .625000,,---10062.5%.

9, 4-%
a.



COMMENTARY PERCENT 10

To change a percent to a fraction, we write the percent number over 100 and drop

the percent sign. Changing a fraction -to a percent is not so simple. We usually

convert the fraction to a decimal 2
.667) 'and then to a percent (66.7%).

3

Knowing the fraction equivalen.t*for certain percents is very helpful. If 25%

ig exchanged for the fraction 1 and approximation is used, the questfon 25% of 834
1is ? becomes an easier mental exercise: 25% of

'71-
of 84 21.

We can help students learn the decima. and f 7tion equivalents for percents

with manipulatives, 100-grids, number lines and var us skill-building activities.

See the classroom actiyities The Percent Bar Sheet, Hallelujah Fve Been Converted,
.

Fractions .4- Percent 1 And Fraations..t.Peraent 2.
0.,

SOLVING PERCENT PROBLEMS

Word problems involving percent are usually confusing to s4idents. They can

Twork a series of problems when an example is given and the probl\ 6 are of the same

type as the example, but when word problems of different types are\pixed, they can't

decide what operation or proportion to use. If we encourage students to spend time

understanding the problems before manipulating the given numbers to find "answers,"

their ability to solve problems might improve.

_Suggested. Activities _

1. Put two simple percent word prob- a) 50 math problem. Got 90%

lems on the board or overhead. Ask the correct. How many correct?

students if the problems could be worked

INtin the same way or not. The,problems (a) b) 30 girls. 20% are blond.
How many are blond?

and (b) at the right coula both be solved

by taking the given percent of the given
\

number.

Now add a few more simple problems
(5) Played 10 games. Won 6. What

like (c), (d) and (e) as shown. Ask if percent of the gazes were won?

any of these can be solved like problems

(a) and (b). Some students might pick 69 Regular price $9. Sale is 10%

problem (d) but notice the'extra step in off. What is the sale price?

(d); subtraction .is also involved.
N;

Are any two of the new problems

solved in the same way? Yes. (c) and

(e) are both solved by finding what per-

cent one.given number is of the other.

e) 40 trading cards. 12'are base-
ball cards. What percent are
baseball cards?

f3 5t 4
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2. After comparing and discussing probleMs ofv4irtoep tyPes and complex.ity,

students'oan be asked to match problems which would be worked In the same way. There

are 6 types of percent problems given below; two clileach tyi)e. Each problem on the

left can be matched with one on the right. This is not an introductory,activity--it

is necessary that student's have previously solved and discussed each of these kihds

of problems. Whether students have learned to solve percent problems,with the pro-

portion method or by changing the percent to a decimal oi fraction should not affect
.

their matching of the problems. To leep confusion to a. mligImum you could sort the

problems iqo 2 groups with 3 types per group. The "matches" are given below.

a. If the annua1 interest rate is 7%,
find a year's interest on $1200.

b. Chris spent 40% of her strirings for
a bike. If the_ bike cost $60.00,
how much was iwiter Savings before
she bought the bfke?

c. A school has 5500 books. 45% are
being used. How many are not
being used?

d. A city has 12,000 people. Its
population is expected to increase
15% in 10 years. What.is its
expected population in 10 years?

e. There,are 30 teachers for a junior
high. 18 are women. What percent
of the.teachers are women?

f. A radio was originally $60. Its
reduced price is $48. What is the
percent of the reduction?

1. Jon toor$8 to
came home with
perc&it of his
spend?

the fair and
$3. What
money did he

2. A class has 30 students.
55% are girls. How many
are boys?

3. A bilbysitt* receives a
10%.raise. He was making
80c an hour. How much
does he make per hour now?

4. A basketball team won 60%
of its genies. If 12 games
were won, how many were
play4d?

5. A record is regularly
.

$5.98. It Ss on sale at
152 off. How much is saved
by lpylng,t on sale?

6. Jiay-waS giben.8 problems
far...homework. He got.6
problemi right. . What
percent of the problems
were right?

Match a to 5, b to 4, c to 2, d to 3, e to 6 and f to 1.
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REFERENCE SET
Prepared transparencies are a convenient means for an.introduction to percent.

The same transparencies can provide a review of the basics of percent. The trans-.
parencies that follow and the suggestions below can be used for this introduction.

Teacher Strategy

Tell students that percents are easiest to understand when they are based on
a reference set of 100. Write REFERENCE SET. on the board (or overhead) and say
that this reference set might be the number 100, 100 squares, 100 pennies, or 100
centimetres, or any other convenient set.

Square Grid Tratlitparenc4

Use the first transparency, showing only the 10 x 10 grid. Talk about a
10 x 10 .array as a conVenient (but not the only) way of arranging 100.1Ittle
squares. This 10 x 10 grid will be the reference set (which we'll call R) for
this transparency. Uncover the entire top row. Tell the class that each of the
figures is a b.ertain percent of the Reference Set R. Write "20% of R" under the
flirst figure and ask the students to raise their 'hands if they know what should
be written under the next figure. -

Students then volunteer phrases to place under the remaining figures in the
top row. Ask them to describe what 50%, 60%, 90% of R looks like. At this point
discuss counting the squares to determine the percent. of P. shown. Emphasize that
when the reference set (R) is 100 objects, N% of R is N of the objects.

Ask them if they know what 100%, 120%, and 200% of R looks like.. Have stu-
dents look at the second row and discuss and label each x)f:the figures. The last
problem brings out different arrangementS of 20% of R. Emphasize that 20% of R.
is less than R, 100% of R Is the same as R, and 120% of R is greater than R.

the third and then fourth rows of figures can then be uncovered and labeled
with percents of R.

Line SealLyt and Dollar Transparency ,

,

To give students other models for percent look at the line segment and dollar
transparency. Ask students to describe how to draw N% of the line segment R for
various values of N (see transparency).

Other Grids Transparency

Look at the unusual 100 grids bribfly to reinforce the idea that the reference,
set of 100 could be thing4 other than squares, line segments,or pennies.

a r



IZEFERENCE SET (pAGE 2.)
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.100 wears

1

= = -ONE DNA-AR

( 100 PENNtEs)

0 0 0

t) $

ct I R

r

k

.

361



41ttk

9-72eang

15 RED APPLES EQR_EYERY 100'APPLES IS 15% RED APPLES.
45 BOYS EQR_EYERY 100 STUDENTS IS 45% BOYS.

411!,C

! Et.1

V

LOOK. THIS I

114E SYMBOL USED
FOP. PERCCNT.

OTHER, PHRASES USED
Forz PERcENT ARC

PER 100
01)-Lar loo
FoR EAut 1001 AND
,compARED js2 100.

WRITE EACH OF THESE AS A PERCENT.

A) 30 DAYS OUT OF 100 DAYS

B) 65 COMPARED TO 100

c) 40 CWPER 100 CM

D) 12 BLONDS FOR EVERY 100 PEOPLE

0 1 ROTTEN APPLE FOR EVERY 100 APPLES

0 73 SHADED SQUARES COMPARED TO 100 SQUARES

G) 83 PROBLEMS CORRECT FOR EVERY 100 PROBLEMS

H) 98 YES VOTES PER 100 VOTES

1) 21 GREEN CARS,FOR EVERY 100 CARS

A 8 MISSPELLED WORDS OUT OF 100 WORDS

DESCRIBE EACH OF THESE SITUATIONS IN OTHER WAYS

K) 40 BLUE MARBLES, 100 MARBLES IN ALL

L) 30.POODLES, 100 POODLES IN ALL

m) 15 CHINESE, 1,00 PEOPLE IN ALL .

,N) 80 CORRECT ANSWERS) 100 QUESTIONS IN ALL

0) 55 Doilps, 100 DOLLARS IN ALL

P) 8 TRM bEAD, 100.TREEs IN ALL

r
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UNUSIA 100 GRIDS I

PC1Ccill
ITNC!NI

A

What percent of the grid is shaded:

a)

b)

c)

d)

e)

f)

Without counting: what

Percent of.all the shapes

are in this position\J?

Color each percent of

the grid as indicated.

a) 19% blue

b) 12% red

c)

d)

e)

f)

g)

h)

i)

j)

green

brown

orange

purple

yellow

black

What .% of the grid

is colored? %

What % of the grid is

not colored?. %

Permission to use granted
by Aetivityllesources

Company, Inc.

3 64

Gridfl from The Metric
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UNUSUAL 100 GRIDS II

v

What percent of the hexagons are:

b)

) %

d)1110 ? %

II/1e) touching a on all 6 sides?

fl touching a 110 on only 4 sides?

1 )1 I !

o

I

AlIPA4.1,21h,
AWAKIrd

ANNIMMOrttk,AM' ri kirt
A PRZrAi I Mittl ra WAWA

A1411P'AWA1PFAIEFAWANPrAEIPrAWAik,
FAM-ii-V 1 I 01.1 rAll

What percent of the triangles look like:

a)

b)

c)

d)

.*
%

, t ( ttt ; )t

1:ti: ; t ,1.1

.1 ( .1 PI; t 11.111 f

.t,1

1 0:-7,

t I 111(2 , t

, ",t t 1 111' I 1 t 2 !I t '1, I

I.

Permission to use granted
.Grlds Tby Activity Resources f tom hp

'Company, Inc. ':.;11t,111 01 is4c,ALIC;k11 e1ilti11
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FILL IT UP! r$, r..,

rCICtrnt Se115,,

PFUCLNT

#2.

.

iii11111!1111,1111111

--
Needed: 2 to 4 players

Game grids
3 dice marked as

fil marked 1%, 3%, 7%,
18%, 21%, 33%

fi3 marked 5%, 9%, 20%,

1/2 marked 2%, 4%, 8%,

19%, 27%, 30%

12%

1114,0700
11,0104
0101100110,i6ii

1110
*PO

111041111.101101111
010101101111101

410101111100.11011100
dar

Acor
adisor

ArmorAWN"'
APAIMMITA

APASIMMIPI
AFIVAILMAMMI

ALMIVAPAININTM

366

-Rules:

Each player selects
a grid to fill up.

Each playei rogis
fil die. Htghest
percent goes first.

Each player rolls
all dice and
selects one
amount to shade
on his grid.

Ifiall-amburits are
too large, no part
may be shaded.

Winner is the first
player to exactly
fill his grid.

:011.1. 1!I ( It II I t'
2 ridN,oi::

Art: ptaving. Dieu e:in ho made
Iron; cohc,-; ci w,lod with ..-;tick-

on marhur or cub,-,



GUESS apid Check:
.; t 111,1

In each problem the REFERENCE SET (R) is the large square.

First, approximate the percent of R that is shaded. Then,
100 grid, find the exact percent of R that is shaded.

Guess:
Exact:

5 0 0

9 0 9 0 to'.,
004,000a 5

10

0
.1ft

00-
0 P

SA:. it

% of R shaded .Guess:
% of R shaded Exact:

Goitss:

Exact:

0 0 00000000

using the transparent

a a
le a a a

a itat at aVai IA

° *** 05., ,40:3
;:"...*:61,1.`r :»4114.1%,

41, e... 4-

.0 %%Vs t*****9.5%.9..

% of R shaded Guess:
% of R shaded Exact:

% of R shaded Guess:
% of R shaded Exact:

On how many of problems
1-6 was the % you
guessed within 5 of
the exAct %?

This blob has abOut
the same area as the
reference sets,
above. Approximate
bhe percent of the
blob that is st,aded.

, ,.
- ": .

51.1.*: :*
% of R shaded
% of R shaded

%t:./:***.:<

11-tiCtIr1,40:'

!14.2;;.:

fTfg;44,A%**

% of R. shaded Guess:
of R shaded Exact:

% of R shaded
% of R shaded



100 GRIO

100. GRID

NamaNaNaNN
1111111111111111111111111
1111111111.11111111111111
1111111111111111.11111111
1111111111111111111111011111

uussausaum
1111101111111111111111111
1111111111111111111111111111

111111111111111101111111111

1111111111511111111111

100 GRID

111111111111111111111111111

111101111111111M11111
1111111111111111111111111

111111111111111111111111
11111111111111111111111111

101111.11111111111111111

111111111111111111111
11111111.111111111111111

111.111111111111111111

100 eRID

11111111111111111101111111

101111111111111111
11111111111111111111111

111.11111111111111111
1111111111111111.1111
1111111111111111111111111111

1111111111111111111.111

111111111.1111111111111111

1111111111111111111111
NNNENNEN

100 GRID

aiiimmaam
211111111110Plialla
11111111111111111111111011
1111111111111110111111111111111

11111111111111111011111.
1111111111111111.111111111111111

1111111111111111111110111
11111111101011111111111111
1111111111111111.111111111
111111111111111111111111111

-100-G4ID



THE TRANSPARENT HUNDRED

THIS IS A HUNDRED GRID,

111111111111111111111111

auaauauaaa
11111111111111111111111111111

1111141111001111111111111
11111h01011111111111111111
111111111111111111111111
11111111111111111111111111
1111111001111111111111
111111111111.1111.11111

t .,; . t 1,,
1'1 ki..1.% I'

\ tt(

GUESS WHAT PERCENT OF THE HUNDRED

GRID EACH SHAPE BELOW REPRESENTS,

WRITE,YOUR GUESS INSIDE THEI SHAPE.

THEN USE THE TRANSPARENT 100 GRID

TO FIND THE ACTU,AL PERCENT.

1111111

k?! 41. id LI t .:.111

ox.11.711)1, the- ..ind rind t ho
,L,i) imtt I t ho 10(1 th,it: t1 t t i.

. 0..((_ /.) tqlt 4.11(' 1 1 f. . NI)1 i

1. h it t. h 1o.11{...;., I , 1., itid II wi t h in I.,
I , ind 1, 1 1',)r Ch, to( n I
tiot (..nt ,t1 1 11k id Lhdi. thi:: ,wnt
1111. FAT 1..1 . (11'..)0 ) t-.0:w.11.111 I. ind

flT
_

)t_*(In 1.1 01 t h I (.1i) r i ti
t h,it Ii rpi.0,-;,.nt:'-;.

369.



Now.
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11111111111111111111111111111111

111111111111111111111111111
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1111111111111111111111111111111
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MINIIII.11111111111111111
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STICKING TOGETHER WITH PERCENTS

410
EQUIPMENT: 1 SHEET OF GRID PAUR) SCISSORS) PASTE

ACTIVITY:

1. A) CUT A PIECE OF THE GRID PAPER TO

SHOW 100% .0F_R. CUT A 'PIECE OF

THE GRID RAPER TO SHOW 50% OF R.

B) -SLIDE THE 2 PTECE$-TOGETHER. HOW

MANY SQUARES DO YOU HAVE IN ALL?

.WHAT PERCENT OF THE 100 SQUARES OF

R DO YOUR 2 PIECES SHOW?

C) ON ANOTHER PIECE OF PAPER PASTE THE 2

AND LABEL THIS 150L0F R.

D) THE SENTENCE BELOW SHOWS WHAT YOU HAVE

:100% OF R 50% OF R = 150% OF R.

2. A). CUT A, IECE TQ SHOW 100% OF R.

CUT A PIECE TO SHOW 35% OF R.

B) HOW MANY SQUARES IN ALL?

C) PASTE THE PIECES'AND LAB.ELI

D) WRITE A $ENTENCE TO DESCRIBE,.,.

THIS,

1;Vri AJJC:

PEl:C101T

R=

111111111111111111111111111111111

1111111.11111111111111111111111

111111111111111111111111111111111

1111111111111111111111111111111

111111111111111M1111111111111

11111111111111111111111
1101111111111111111111111111011

1111111111111111111111111111111

IIIM1111111111
PIECES

DONE.

A) CUT AND PASTE 2f0-fgEs

TO SHOW 200% OF R. °

B) WRITE A SENTENCE TO

DESC4BE THIS,

C) CUT AND PASTE3 PIECES

,TO SHOW 200% OF R.

D) WRITE 44ENTENCE.TO

.DESCRIBE THM,

r rYPE: .Activttv (ard/Trimsparencv

9

BESIDE EACH OTHER

CUT AND PASTE 2-PIECES
AA"

TO SHOW 110% OF R.

WRITE A SENTENCE TO

DES'CRIBE THIS,

DO THIS AGAIN BUT DO NOT

USE A 100% PIECE OF. R.

WRITE A SENTENCE TO

DESCRIBE THIS.

itaviL each student. show a

percent greater than 100,
ou a paper. PASS the
papers around and have
the other ;;tudeilt.s make

of-. the perc7ents

-of It shown on the papers.
The lisCh c4n he chocked

0

hy having each student
read aloud his percent.

4

35



I.

Youg esorw Pe Rice...yrs
; 1 . ! ill .liiI I I i I . I

Let a metre (100 cm) be your reference set.

What percent of a metre is:

a) your span

b) your palm 00a

c) your little finger length
0 .

d) your foot length (withoUt.shoes)
.

.

r .

e) your foot length (with shoes) AINOOPO:

f) the distance between the centers of your eyes <0 <10

H

g) your arm span
O.

h) your height

i) distance around your waist

j) distance around your head

PE)CE,ri 4 Youg C.LA55ROom

Let a metre (100 cm) be your reference set.

Find:

a) the height of the wastepaper basket

b) the distance across the wastepaper basket

c) the length of the flag (or door)

d) the width of the flag (or door)

e) the Nidth of your teacher's desk.

f) the length of the gradebook (ot light switch plate) .

g) '-the width of the gradebook (or 1.ight switch plate)

h) the length of a piece of chalk'

i) the width of the4iling cabinet (or'bulletin boa'N)

373,

n cm
% of

a 'metre

ifa



DOLLA AND

COWS PtRCENT OF
I DOLLAR,

.

COWS
N ,

_

PCRq041` OF
1 DOLLAR.

id,ne. 3 half-dollars .

1 quarter 5 quarters
.

1 penny
,

, 13 dimes ,
.

,

1 half-dollar
,

29 nickels
5.

.

1 nickel 214 pennies
.

.

3 nickels 3 quarters, dimeg,
and 4 penn es .

4 dimes
,

.

, .

6 dimes, 4 ennies,
an4 3 qua ters

,

t

.

,
22 pennies ,

4 penniep, 3 guar-.
.teIrs, 4 6 dime's

..

.

3 quarters .

. 2 of each coin shown

2 half-dollars

2 aimes & 3 nickels

.

,

....

3 of dach.coin shown
-.

,:.

5 orweacp coin shown
,

3 quarters and
2,pennies

.

6 dimes'and
1 quarter

1 half-dollar, 3
dimes & 1 nickel .

.

_

,

of each coin shown

1.

II

e



4 ShOQ four different ways to make 120% -

of a dollar.

:What are 'Op fewest number

of A dollar

55% of a dollar

CHALLENGE:

Show three different ways to make 30%
of a dollar.

7 _

coins needed to make;

20% of a Aollar

IL

157X, of a dollar ' .-

82X of a dollar/ 98%.of.a dollar

I have items to sell that cost f-rom 1C up to 99.
k.dustomer gives.me a $1 bill. WhaC is the few-
est number of coins I must have in the'cash rek-
ister td givechange to the customer regardless
of what she buys? What i the total value of
shese coins?

0

p-4

o 4.) t)

e °

41 I
e

bli
1`fd

0

,



'222a.

PEArait Cuites
Your reference set for this act.ivity is 100 unit cubes.

But14 models with these'dimensions (if you cnn).
taat percent of the 100 cubes do you use in each cane"

Build models with these dimensions.
What percent of the 100 cubes do you use in each case?

a) 4 cubes long, 3 cubes wide, 2 cubes high

b) 6 cubes lohg, 5 cubes wide, 3 cubes high

c) 5 cubes long, 10 cubes wide, 2 cubes 'high

4) 5 cOt;s long, 6.cubes wide, 5 cubes high

e) .2 cubes lo;Ig, 1 cilbe wide, 1 cube high

kmensions of the model

_50% (all im6sions
dif -erent)

64% (all 'dimensions

same)

45

36% (two dimensions
the same). %

60%

607 (another way)

110%

COOVAge.

VOW 4itplE
tool

p4ssm
0

ta



r

e-
-"imp

FON.
.Get 100 cubes to make each of these models or ansaer the questions11
by looking at the diagrams.

Suppose the percent painter was able to paint the entire surface,
including the bottom, of the model. Fill in the table for each of
th- models that you make.

What percent of the cubes would have:,

MODEL A C D

6 Laces painted

5 faceiepainted

4 faces painted

'3 faces painted

faces painted
d

1 f.a079 ?ainted

face4 painted

MODEL A.

Make a model
of your own.

yours

100
CUBn

LONG

MODEL 5

11.0*14144,
kskkikot4,-;*
100+kko
0440000%.
1111111100

4,011110111401.1

MOD L'

45 CUBES

MODEL. E

O./AM NGJ? 4/

A:,
,

a

.:40BES
..1-11GH

1
4 .

C.,

'tf.



Equipment:

Activity:

HUNDREDS BOARD PERCENT

Hundreds Board or hundreds chart

Number tiles, 1 to 100

Put the humbers in order on the board.

Make-these charts on your paper.

Find the percent each set of

numbers is of the 100 numbers.

4

I



PERCENT WITH RODS & SQUARES I.,

410 EQUIPMENT: ORANGE CUISENAIRE RODS (10 TO 15 IF POSSIBLE)

WHITE RODS

ACTIVITY:

1. HOW MANY ORANGE RODS ARE

NEEDED TO COVER THE SQUARE?

2. HOW MANY WHITE RQDS IN AN

ORANGE ROD? HOW MANY WHITE

RODS ARE NEEDED TO COVER .

THE SQUARE?

EACH WHITE R4D COVERS WHAT

PERCENT OF THE SQUARE?

4. EACH ORANGE ROD COVERS WHAT

PERCENT-OF THE SQUARE?

C

5. cyDY THIS CHART ON YOUR PAPER. FILL IN THE BLANIO.

RODS pegeeNrr- or
SzwAR.E. CWERED

3 wh te %

7 white

ks' 1

whi te 35%s

orango
.

orange- ....--

ROOS
PERCENT oF

SWAM OWERE D

0 orange
,

%
-

WO white

orange white
..

orange + white
...

7 orang& .

5 white
-

. ,

.

. 67%

:300

*

I
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40

PERCENT ATH RODS & METRES

EQUIPMENT: METRE STICK

ORANGE :AND WHITE CUISENAIRE RODS

ACTIVITY:

ls HOW MANY ORANGE RODS ARE NEEDED TO MAKE THE LENGTH OF A METRE

STICK?

^ N
-HOW VOM WHITERODS IN AN_ORANGE RODf HOW MANY WHITE RODS AkE

NEEDED TO MAKE THE LENGTH OF A METRE STICK?

3. THE LENGTH OF.A WHITE ROD IS WHAT PERCENT OF A METRE?

4. THE LENGTH OF AN ORANQE ROD IS WHAT PERCENT OF A METF4'f?

5, man fms CHART ON YOUR PAPER, FILL IN THE' BLAWK

)., PERCENT OF
A 'PelehZe

1 white

5 white
.

10 white

.

.

,

37 white

100 white

.

1 orpnge-

3 orange

.

..

orange
.

.
. ..

W
1

t#.ir ,

10 orange .

...-
it

15 orange , . :

-r

.ROD PER err Or
--A MET R E ..

oxa.nge + 5 1,thite'-

.

_
7 otange -I- 5 white .

10 orange -I- 5 white
.

,.

20 orange

, .
.

- , -.--

.

. IA'

'

'.
A.1

.

' .
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PERCENT APPROXeATOR

A piece of elastic'or a rubber band can he made into a percent calculator
for

You can use:
3

6
a) a 3' piece of --', elastic (the smaller the width, the'more the1

stretch)

Iveb) -a J4,
- 3" piece of a rubher.band that.is wide

, 2

Two'students work together to park the
elasti8'(rubber band). One stretches the
material along the scale at the top, while the
other marks the divisions on the elastic (rubben
band). If.the material is wide enough, the left,
end can be labeled 0%, the middle. 50%, and the
right end 100%. Note: These labels assume that
the part of the elastic with the marks is the
reference.set (100% 'quantity).

At this point, the students should experi-
ment with the elastic to see that the.marks
remain evenly spaced rnardless of how much it
is stretched. They,should be yeuanded that
their answers wilibe approximate and that each
segment represent4 10% of the reference set
because the reference set (100%) was divided
into 10 equal parts.

The next page shows examples of spudent
.-problems. pepending on your students,cvoe may
want.to supply separate workaheets on the length,
area, and volume concepts or include all three on
the smile -worksheet. It is hoped that students

.will see, that n% of a quadrilateral with
opposite sides congruent.can be shown in wo.
ways and that n% of a 6-sided polyhedron with )

opposite faces c,ongruent-can be shown in'thrpe.

(.,

OP



a

peRCENT APPRoximmoR
(c.014-rimuc)

Example 1: Divide this line segment so theyft-hand part represents 40% of the entire
line segment.

a) Place 0% on the left-Itand endpoint. .

b) Stretch the elastic until 100% Palls on thq right-hand endpoint.4
cY Mark a point to represent 40% of the line segmen.

Example 2: Divide a parallelogram so the left-hand part represlIts 75%,of the
parallelogram.

a) 0% on left endpoint 100% on.right endpoint
b) Approximite 75% and mark.
c) Rdpeat oi ls. top segment.

d) Connect 'Points.

Nate: If the side dimension id less than the length of the elastic, the elastic
could not be-used to find 75% of the parallel,ogram.,

'N?
Example 3: Divide a cube so the left side shows 50% of4the cube.

aY 0% on left endpoint 7.100% on risght endpoint.
;b) Mark 50%. .

c)% Repeat oft other edges.
(1). Connct pointg.

. , o

Note: Sitpllarly the fropt 507...and

the bottom 50% can be found.

These three conceptp couid be developed into a series of lab activitiies using 1)
different lengths of string for the lines, 2) transparent quadrilaterals and a

0. felt tip pen for marking:
flea tip pen.fo marking, and 3) transparent commercial polyhedron models with a

3s4

4.
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-------
PePrefi Lipe

e qmen7s

.J .
EnoitOMe.caUtn it.tn.possible to split an object or nnmbet (R).into,,into 10tY equal

pieces and byttaking N of the:- pieccs determin N% of R. Thit N 'could 6e 2n7, 100'1,
'00Z,or oven --.'. In other-cases it is easier to split R. into 10 equal pPrts. tn
these cases

1
ofte part is 10, et R SO 707 of R would be 21J. the parts,. 754.0f

would be 7-5 parts ord so on. In still other cases P split into 2, 3... parts 1
/more helpful.

.
.

The suggestion:4 below apply, theskt concepts to line segments. These suggestion's,.
could be developed on a blackboard, overhead, or on dittoed sheets. Some txtudeuts -,..."

may need to review the number.line cOncepts covered in,N4mber Linea 1 - VII. J.(.

student worksheets,are written., the Rtaatio Percont ApproximUeor or a pr-epared ey
(an no used by th'e student to chuk his work. ,

1- Iwd.kilw ru_Smrnrs.are Over ( aiAl 9.).... TIT I*4.vdcmt t$ askcd to. ettt14te-
what percert one is et the other.

'.'

.1-xsulc: R.. m
KT. a. .0 a.

.

4

.......L.,. Ja. w .- 'A.. ....4431
a

*2:011Z ..."" ,

I
*

C 0 1 u i %a S tt' .te"- split P into 10 ityrroYitnti t (.1 v cs.n..1 prt
Each pereis 10% of R. % of R,is-about.4 pr;r-tak_good
guess is 40.

Suuesti,ns: s) Cover perc(.rts <, - and ' 100:- 46 ..1;!

h) Some problem: can be included where fT.e line seg-
ments do not "line up" at,the left end. (See example
below.)

cVary E fret- the ,firt-it to Rcce line §e)4mert.
e

74'4 IR=1*).-;1.,"

R.=II. Hee !-tgmente' (0 is tve. The student I r asked to dyaw N!! of theoline
s'egment. '1)o not expect exact measures.

*

30711t-
Solntton St7rxey,y: Split R into 10.avproximate1y eonnl Parts.

30% of R ts.3 of the parts'.

TI I .

bvbJi........b. 307)0f.R=

Problem Sufidiestions: 30%, 50%, 80%, etc. first, then.move to 25%..., 75%, 57.. Include

9-,-1007 And they. vetrents over 100.
0

line ,,vement (N7 of 11
A

Cxam_ple:
.

2.(A..df"
R-

ih given: T1,e studeer I, .1,fud to drnw P

b '

,

Solut Lon Stratelly: 40% of R Ls 2.of the felpteuts_nhk,wh.

607-of R is l'of tire segments shown,
inn of R is /..) of tilt: segments showfi.

NOte:
....,... *

An'alternate strategy is ftrdetermine 10% ofR and then find 100%,*
of R. This ter some ()Cher elternnte stvategls necessnry whpn

.- -

80% of R.is grii.e. -
,

.,- i

Problem $4.gations:.- include. pbrcents

@

RT.

lob.

6

1.

Sokution Stratelly: Thp segment ehown ill 300 pleces:
Splil this inxo -.4,.1 segments. One. .

4

,tif el-tem.:is IOU of.R. .

/.

a

4.

I

s
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ACTIVI.Tr CARDS NUf41R LE

- ,
em-showing numbers on a
uUmber line. My raer helpp
me. I put 100 at .100,mm,-30

at 301.mm and so on:

.

On you paper draw..5
. Mark 0 mm on each::. .Spow

two umb s oneach line.
. a

ver ' 1)

2)

3)

4)

5)

r

20, 60

90,- 50 101,

95. 35

45 ; 75

17, 63

Point P stand
.for a number.
I guessed that
the number is-40.
My; ruler says ,

50 mpil Next
time V11 try
to guess closer,.

Y5

5.

* r I.

1 4

10 0

hbose some
stimbers between
,4 and 1,p0. Show

them on a number
line-like. I did

9 . .

11.*6910

NL'- I
NL - II

Guess andscheck ehe numbsprs for these letters. Record in a chart like this

D
100

,

385

a



ACTIVITY CARDS NUMf3ER LINE (PAGE 2)

Can you
show puibers
greater than
100 and less
than 10 on a
number line?
Try this.

A 8

0GrHT

410

Draw fiv lines on your paper.
Make 6 and 100 on each.
Show two numbers on each line.

Guess and check the numberp for the
letters below. Record in a chart.

1) 120, 5 4) 105, 1

2) 150, 3 5) 125, .6 '

3) 200, 8

l's,101A8ER.

A
PluthEER,

100 can )ka placed

any distance from 0,
but once it is placed,
50 colt.es. halfway between
0 and 100.

4. V

tviewm....momprowwwwwmfap.*.wreegoevenorh~411.

100 :

) .>
11)* 50

..?
l'ar-4.74-44'. j0 g0 .. i 1110. . ' 0 90 WO

.. - ;t.

1

.. ,!1i
;: i .

,

. , ..

. .. .

. , .

'Draw five lines. lace y an4 00 oneach line.so there are
five diffArt distances from 0 to 100.

6 100

Show 25, and,75 on e7k41,1ine.

'77

ii

138E:
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ACTIVI7 CARDS NUMBER LINE (PAGE 3)

.100

C
P

100

On.these line
segments,-100 is
shown at'different
distances from 0.
Estimate the numberri .

for each of the letters.--
Record an Oaper,

100
s

1 ,.

Compare your estimates with soulbone else's. How well do you agree?

106

L
0 100

Mhke your own line segments like these. Put letters on the line
segments. Give them to your teacher or a classmate.'

How well .can he guess?,. NLs V

1) l7,12$-

Can you find
numbers greater
ehan lOOZ

Use you ler
to co these
.lines on your

t.paper. Show
'the given
nennbers on each

Pine..

NL

0 100

3) "13.0,

AiikW 4) 30,15Cr

0
.

Make up a problem
Give-it to a classmate.

387

O.*

G



Can you find 100?
Use your ruler to ACTIVITY CARDS -..NUMBER LINE (RAGE4)
copy these on your
paper. Show 100
on each.

a'00

g)

nake up a hard one for your teacher!

r

4

9

NL VII

r
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PERC ENTMIG

LINE SEGMENTS

V. lilpretend -the
segrneni is 100
uni+s long and draw
a. segment o134Lit

40 usn4s king..4070.cM.

Draw a line segment the giyen percent of each shown line segment (R).
Don't expect to-be exact..

HtNn-
to (0

70% of /22

30% oC

R.=

90% o-P1Z.4

P.=

50% cyC

25 % c Q

R. 7

75%0fl3

I.

4

v

R

:3 S 9

+10



g

7.

J.

fif

Equipment: String
Scissors . ,,:: it

Activity: 1) Cut a piece of string as long as the line segment,5elow. Lay it on
the line segment. Call this string R.

2) Cut pieces of string so that theirvillengths are about.the following
percents of R. Put each piece of string next to its p44(c_ent.

3) Write the answers on your paper:

'a) Which string is the longest?' % of J. ,

m\1 0 Which string is the.shortest? of R

c) .Are there two strings which are the.same
lerigth? If yes, Which two? ,

I.

39.(,



4.4

r, The suggestions below apply the ideas us'ed in Percents of Line Segments
to rectangles. The suggestions can be developed on a black6oard, overhead or on
dittoed mheets.

T. A rectangle (R) is given. The.student is asked to draw N% of the rectangle.
Reasonable (but not exact) answers are expected.

Example:

R- 5o7oaf Rvez 2ooXafRuk

Solution Strategioo: =

a) One possibility is to split R into 10 equald parts. Each part is 10%.
of R (since each part would contain 10 of the 100 equal pieces). 5.of the
parts are needed for 50% of R. 20 are needed for 200% of R.

b) Some stucients Might reason as follows: "If R were 100 equal piece kof R
1would be 59,of those pieces. Therefore,50% of R is .i,of R. 200% of R would

be 200 of the pieces. 8o,200% of R is two 1Vs.
c) Another strategy Is to imagine a number line at the base of the. rectangle:

Example.
R

4

r'

0 50 100 IS° CZ-00 250 36a

II. A referenee iectangle is given (R). -The student is asked to estimate what per-
. r

cent various rectangles are of R.

Example:

Solutibn Strategies:

f R= Vo OF R4gs

.a) Split R into 10 equal, vert cal parts. Each part is 10% of R. The first
rectangle.is'about 1 of the e parts. Guess 10% (a rough but reasonable guess)1
The second has about 14 parts--guess 140%. (actually 150%). k

b) Sketch a numberdine at the base of the rectangle. Place 0 and 100 at the
.edges.of the rectangle. Estimate-the number corresponding to the edges'olf
the rectangles insquestion 1. .

1

0.\% too

0,b0Lit 10 alookit 140
General Suggestions: - 4

a) Keen the percents relatively simple. 83% of R is difficult to estimate.
b) Accept reasonable answers--or let étudents giye a range.
) Vdry the size of the referene-0 square.
d) A key could be provided so work can be checked y students.
e) See Rectangle Percents for a aample studenr page.

39.1.



RIMTANGLE
PERCENTS
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S.

QV"

PeaCEI4TS of AN 'oapazE Roo

Equipmpnt: Container of Cuisenaire Rods

Activity:

Find an orange rod. It will be 100 units"for this activity..

01411N6E = loo WITS

Record your answers oi, your own paper.

1. How many white rods ar needed to make the length of an orange rod?

116i4 many units are in one \Mite rod?

One white rod is % of an orange rod.

2. ,How many units in one red.rod?

One red rod'ia % of an orange rod.

coo

3. pake -these charts on your paper. Use rods to help you fill the blanks.

Raps oNpUmtAATIER oPeito: °PA:
:RODS -NONABER

OP untrrs
PeitcaNT °FAN
owthsere Roo

1 1J6nr. G-MEN . 1 1 Yellow + 1 wIlite .

2 RED
. . 30

i RAple, + 1 Ii96-1-gatit

1 bR,owN) + t rtEci
_

.

50 % I ORAtibe + t VE,1 low
.

BLLIE .4 2 blAck.
. .

1 BLAck
3/4

140 .

I 0KANIG,E. . 150%

393
9



PERCENTS:

Do you know your
percents backwards
and forwards?

I I

BACKWARDS' AND FORWARDS 1'

4
A

I

'

100 YO

B is te00% cold 13 ha% five
ectua) s'ections: The firlt
section of a is 20% (100%5),
so A is ZO% oC

S.

USE THE DIAGRAMS BELOW

41+4

qt

A............._.,-*,

A (00 %
0

V

Mow A is l00%.
8 6 cive -times as ionc)
as A, so i% 500%
of A (l00% ).(5).

TO FILL IN THE CHART,

1.11
, I

se

I ' )

5

S.

394

a) Do you see any pattern betweeri
the percents in the first column
and the percents in the second
column? Explain.

a

b) What percent would go in the
second column if 10% were in
the first column? What if
5% were in tfie,first column?

a

idc.1 ..Od

c,1:1 t

r. I .



PERCENTS : BACKWARDS AND FORWARDS 2

A 8 Think:

B is 100% and B hds
ten equal sections...
The first section of
B is 10% (100% f 10),
so A is 10% of B.

USE THESE DIAGRAMS TO FILL IN THE CHART.

B

.117101.117

1

Think:
Now A is 100%.
B is 10 times as
big as A, so B
is 1000% of A
(100% x 10).

A5 8 , -734rA

IQ s/000
1 .#1.814....

aMMAMIMMOMIMM*MaMaiMaMa9 IMMMUMMAMOMMOMM1MIMMOMP01

.

.
...

04...0*Mit#.00

ED ? b4;

395

What % would go in the first'
column if 5% wtre in the
second column?

Whae % would go in the first
column if 1% wel;:e in the
second column? ....*

p.

Ott
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k

$

PERCENTS : BACKWADS AND FORWARDS 3

USE THESE DIAGRAP;IS TO FILL IN THE CHART
.

A

4=:7

A

A

t, '

A

I

elk

A

I r AIL.; r. I

A

396



a
r., ate

,po, .44
.-

,

4

ssa 1"t
"CIP \.

6 -
3 _'a.

,.P..ER.CTN
.

*

. a.-
I..'

I

. I

WARDS )1ND iFORWARDS 4'

.
U.SE THE Dfk.0.4k VIELOW. TO- KO YOU .F LI I N 'THE CHART,
VPIE.-PRO.114MS- 1:1AYE MORE THAN ONE' IcHQ ICE FOR THE ANSWER ,

tor

3.

:
.Pir

r
'..

'C / .".t.

, 1

t.

e,

5

is .5l00%

15 20% O'f
H is 2573 of
j .15. 100%, of

-15 50% of
D. 15 400% cif

is 257, of
c ts .100% a
A I's 260% c-tif

is 50 %

397
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a

1

?CEA/7'
s'

I 1,1, I I.' 1) I J II\

.

The geoboard can bu tatted ro motivate and .reinforce the concept of sor (4x4 neil
geoboard) t 50%, 251, and 7.5% (3x3 nail and 55 nail geoboa,rdo)l and 20%, 40%,. 601, and
802 (6x6 nail geoboard). If student074tre not familiar with geoboarda, they should
Ciro; do the renditionp activities...found in the sectiop on Lab Materials in the resource
hook. N4tD.9..r....P.UPo 410,11a.

1) 1007/7 t.ach atudentLeould make the Larsent square ponaible on the guoboard.
7his eclogue will,be the RFFERRNOK SET (1002 quantity). For examplot

OP.

. ,

Each atudel could be asked to
alnico.- es -many diffeTanc-polygana--
as possible that represent 50%
of the guoboard and record the
results on dot paper or geo-
board record paper.

a) Polygon

114qX APRIE

,

b) Different

tS
The
Sanle
aS

implivu polygons

Aionommoor

IS,

+-Same
as

OP..4

*
0 0 0a * '

..,4
AMMINOMMW

Note:- If-the large square repreoento
-100%-at-The-gatibeffiC-and ft Chin
nquare lo divided into two congruent
pnlyhons, Mon each polygon will
represent 501 of the geoboard.

that

114E5E ARE Nur O.K.

are not congruent.

0

O a

a

41111.11.1111110ir

Only one of these ohapea should be recorded

is
the.

same
0.5

c,) The "obvious" 510%-of-the-geoboard polygons are .theou.t

a 1
1.

411111118111111111111,

4.4411"w'

d) Students could now be shown a demonotration of how the "obvious"
polygons can bre changed into other polygonn that repronent 50X of
the geoboard.

,t

y

4~01111WP

e) Students will now have many difforent polygois that represent 50% of
4
the geoboard. An easy,way for teachers to cNeck these polygons is to

apply P1608 LAW. Thip states that gn I I - 1 Where B is tho

nuMBer of nails in the boundary of, the polyg , and I in the number of

nails in the interior of the polygon. Using file first example in (d)
a

above,

B m 12, I m 3, no AREA m 3 - 1 m 8 (SO% of tho 5x5 nail geoboard),

thtn U m 16, 1 * 1, so ARRA t°1- 4- 1 - 1 m 8 (501 of the 5x5 nail geoboard).

(A'student discovery attivity of PICK'S LAW can be found in IlleALCIA:.

EILV.1.1.9110ab May, 1474, P 431-1

3) A similar-development°Can be done y4th the other percents listed in the opening

l' l.4'11X

\: W

1111
:1.1P) pt t i

paragraph:

398

ihbt P1P'1 l. goohoard rocord paper
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GEOBOARD PERCEUTS (can-wm).

RECORD SHEET

0 0

0

a

0 a

0

0,

0

0

0

0

0

-

0 0

0 0

On*

0

0

0

0

0

*

0

0

9

0

9

0

a

a 0 0 0 a 0 0 0 0
7.

0 0 0 0 0 0 0 0 0 0 0 0
4- _

6
.. 0, 0 0

.
a ' 0 0

0 0 0 0 0 0 0 0 0 0 0 0

.
0 0 0 a 0 e 0 0 * 0 IP

,

0 0 0 0
.

.

0 0 4,1 .0' 0 0 0. 0

0 0, 0 0 .0 *

0 .* 0 0 0 0 0 a 0
{ )0 .0 a : 0 . 0 0 0

0 ,* 9 .0 0 0 ao
s,

0 a
.

0 # a
.

*

/0
, . * II /2.

0
,.

a 0 9 0 a ..fli 0. 0 0

0 a * 0 a 0,0, 0 0 dlIl

a a 0 0 0 0 0 0 0 0

OP- a 0 0 0, 0 0 0 0

399



.THE WHOLE THIhG

'This iS olj% of 4' ass.
,

Show 402 of the c ass. .

How 1114037 in th tire class?
1 1
1 .

k

\ This is 75% of th cost.
Each one will be % of the cost.
Two of them will e % of the cost.

_ The total cos& I. -.

I.
This is o,ft of the apples in a bag.
Show 10% f the apples in the bag.
Show 50%- f the apples in the bag.
How many apples in the bag?

lrof the bikes.
How any bikes altogether?

...1.1rasmeW.eseallar.o.

4

r--- -ON/
/
'A

,"

[14
I

/ I/ k,....

-, 4 . 1......',....L,'

, ;1 1

/

hag read
%.of her book.

Hpw many pagde
are V th 'book?

Thee are 80% of the barrels.
How matny barrels ip all?

1 2 3 4 5

+ 1 + 2 + 3 4 +.5 4.-6

81

1 2 3 4 '5 6
.2 - 3 4 - 5 - 6

Thee are 60% of the Problems
on a test. 4

How mny tdst problems in ail?

Tflis is 331% of the players.
. 3

2
Show 66-2 of the players.

3

'Show 100% of the players.

How,man'y players on the team?

Thom are 10% of the dresses on a dress rack.
How many are 20% of the dresses on the dress rack?
Nw many ate 50% orthe dresseS on the dress rack?.
How many ate 100% of the dressas on the dress rack?'

400



ex,

7=1,77... 7.CM..,,6-

FINDING 100%
FROM BMW

This is 25% of a
larger.rectangle.

25% of a
larger
diamond.

Draw the layger
diamond.

Draw 50%, of.the larger
reetangle.
Draw-75% qf tfle larger
rectangle.
Draw 100% of the'larger
rectfingle.

This is 75%'
of a larger
figure.

f

This is.about 66% of a.desi

--WW,about 33%-of- e.des4
Draw 100%,of thq sign, !"-;"

./. ,

,

Shade 25% of the
larger figure.

Draw 100% of the larger
figure.

10% of a larger rectangle.

Draw 20% of the larger rectangle.
Draw 100% 6f the larger rectangle.

f

- of a lorger
pquare.

,

Draw the larger
square.

1074 of a
largpr
dfs*gt.

Draw the larger
design.

20% of
a larger,,

design.-

Draw Ott..
larger.
design.

Draw the larger'design.

404.

'This is 50% of a
larger design.

Draw the larger design
around this part.',

/ 1

a



FR
6FINDINIBOVE

OM

This is 150% Of a smaller
rectangle.
Shade 50% of the smaller
rectangle.

"The unshaded part is 100% of
the sMaller rectangle. .

II

Thj,s is 200%
of a smaller
figure.

Shtede the

smaller
figure.

This is 160% of a
smaller figure.

Draw 10% of the
smaller figure.

Shade 100% of the
smaller figure.

, I

Draw
Draw

This is 100% of a
4.

square.
Draw 25% of the
.square on another
paper.

50% of the square.
100% af the square.

This is 120% of a smaller figure.
Can you shoW 20% of the smaller
figure?

Shade 100% of the smaller figure.

4

This is 700% of
a smaller design.

Shade 100% of the
smaller design.

Thls.is 160% of a
smaller figure.

Shade the
smaller
figure.

This is'140% of a smaller design. Draw 10% of the smaller design.
Shade 100% of the smaller design.-

Ga

402



PEAtE-N-02DEP
8.

For each Of these diagrams use the letters and
a) list the pieces in' order frod smallest to largest.
b) let the'Smallest piece be the reference set R (100% quantity).
c) approZPitate the.percent of R each of the other plet!es will be.

It will help to draw dotted lines to divide the pieces into convenint
sCtions. 1 and 2 are done for you.

B -100 % of B
A -200% of EN

N.

1

4 W3

C-100% of C
A7150% of/C
6-150% c



YOU "HAT
( YOU 1:4 Prir

AN APPLE A OM kEEPS THE DOCTOk AWAY

AN_ A DIW, KEEPS AWAY
II 8 3 13 5 12. 7 I 14 4 9 12. G 10

For each exercise circle the letter'in either the <, or > column
that compares side A to side B.

1) 1.40% of

2) 30% .of

41,
3) 100% of

4) 10% of

5) 25% of

6) 50% of

7) 5% of

8) 10% of

9) 100%,of

10) 75% of

11) 40% of

12) 120% of

341 1/2% of

14) 100% of
1

80

46 . . .

90

20 . . .

22

80 . .

100 . . .

50

12

40 .

160

90 .

200

30 0

40

90

. 10% of 50

25% of 18

25% of 80

12% of 100

. 1% of. 50

, 106% of 16

75% of 40

. 50% of 1,60

120%'of 70

o 1% of 200

. 50% of 60

.404



C.

CHANGING PERCENT SHAPES

Which of the squares at the right
have 50% shaded eachers will, probably
assulpe that both are 50% hhaded but
students might not be so.sure. The two

'squares pren't the same size. The shaded
areas are niA the same. One Square is
divided into more parts than the other
and the numbers of shaded parts are not
equal. The next four pages are masters for-transparencies which can be used to help'
students make the transition from a 100 grid as a reference.set to percents of figures
with different sizes and shapes. The transparencies can be used as a teacher directed

--actIvity with the stUdenta dediding what need6 to be Shaded And What numbers to place.
in the blanks.

ONIMMWOOIMUN
AVAM4OVAN
4%41W:1%R641rmoo

1011.1440th gitimi IViMa WM M
MIMOMMM

111MIIMMUMM
MEMMOMMIliOMMOMMOM

The squares on this transparency are the same size. The first square has 10014-
equai. parts, so shading 50% of the square'me4ns to shade 50 of the parts. The other
squares do not have 100 parts, but since tpey are the same size, 50% of each square
is the same area as was shaded in the first square. After shading 50% of eaeh square
and counting the parts, students can see that 50%.of 40 is ; 50% of 20 is 10, 50%
of 10 is 5, etc. The statements at the bottom can.,be answe d bY referring to an
appropriate square abOve.

-10% Transparency -

This master is similar to thq 50% transparency. The same area is shaded to
show 10% of each square and the number of divisions varies from 100 to 20.

_qc_a_LrE.Elam±.Laic

This transparency makes the transition from sqUares of'the name area to figures
of different area and shape. The first square has 30 of its 100requal parta shaded.
To shade 30% of the second square the same area can be shaded or 3 out Of 10 equel
parts. The third figure is a different shape but it ha's 10 equal parts, so it is.
logical to shade 3 of the parts to show 30% of the fiOre. 30% of lach of the other
figures can be shaded by shading 3 out of 10 equal. parts.

55% Trarksparency.

T ree percents, 55%, 40%,. and 25% are carried through the same 'transition as
described for 30%. The transitions follow this outline:

To shade 55% of a figure To shade 40% of a figure
shade 55 out of 100 shade 40 out of 100

or 11 out of 20 (same area) ot.- 4 out of 10 (same area)
.or 11 out of 20 (different.figures). -or 4 out...of 10 (different figures).

%.1

4 Ob
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CHApING PERCENT SHAPES (PAGE))

e

1111111.11111111111111111

Vall101111111111111aiuuaaua
kiaIIIIIIIIIHHIII
8111111111011111111111alliallasall
91111111111111111111111111111Williallaillasillmmaummummo

.1. 7..

A) 10% or.30 is

B) 5 Is 10% OF

C) 10% OF is 2

'

407

4

o) 10 is % OF 100

E) 10% or 40 is

F) 6 Is 10% OF

a
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CHANGING PERCENT SHAPES (PAGE 4)
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/ CHANGING-PERCENT SHAPES (PAGE 5)

11011111111111111111111111
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11111111111111111111111111111101
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PERCENT: -AS A RATIO

.

TITLE

1. -PERCENTg NOMODEL
.

NEEDED

2. PERCENT PICTURES -. I

3. PERCENT PICTURES - II

it. SHADY PERCENTS

5. FOR PERCE.NT'S SAKE

6. THAT'S "ABOUT" RIGHT

7. OTHER CONVENIENT PERCENTS

8. PERCENTS OF SETS - I',

9. PERCENTS OF SETS :-. II

10. WHAT DO A CAT ANDkA
SKUNK HAVE IN COMMON
WITH %?

II. FUN AT THE FAIR

12. MORE FUN AT THE FAIR

13. BE COOL - GO TO quicooL

14. PUNY PERCENTS.

15. SOLVING PERCgNT EXERCISES'
BY THg PROPORTION METHOD

Jes

V.

e-

AL.

I

OBJECTIVE,

AS A RATIO

GRID MODE1.

GRID,MODEL

PERCEI;IT OF A' GRID

'AS A RATIO-

A$ A RATIO

AS A TIO

PERC V 1:0F A SET

PERCENT OF A SET

EQUIVALENT FORMS

Vt

USING PERCENT TO COMARE

USING BZRCENT TO COMPARE

USING PERCENT-TO COWARE

PERCENTS LESS THAN 1%

USING PROPORTIONS TO SOLVE'
PERCENT EXERCISES

- 410

41,

r

. 4

TYPE
I.

PAPER WPENCIL
TRANSPARENCY*,

PAPER & PENCIL'

PAPER & PENCIL

APER

PAPER

PAPER

PAPER

& PENCIL

& PEVCIL

& PENCIL

& PENCIL

PAPER & PENCIL.-

PAPER & PENCIL

PAPER & PENCIL,
PUZZLE

,PAPER & PENCI1 .

- PAPER & PENCIL,

PAPER 6, TENCIL

YAPER & PENCIL

PAPER & PENCIL

."
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_

4,

.1; '

e r

,

.11 Canii '170, ad rbent

probleps without

N'EDED

s-res,,,,,..
. .

As a Rat to
l'IYCVNT

Sure!

Look at this,.

using a pigture?

20% o :25: ik

40 for -every- 100.-

5 for every (251

of 25, i 5,44

f;*

II

Wowi That's neat

Show me some more.'

30% of is
30% -74.30 for dve y

for evekry

3016-0- is 15.

Do these problems.

A) 48%.of 25 is

4) 83% of 109 is

C) 2% of 50 is

ea.

% of 20 is ;

10,0. '8i for every 20,1")

50. 40 for every 10010410. 40%

so 40% of 20 is 8.

Of course, you could draw

a picture to see if your

answers look right.

50% of is 1.

40% of is 8.

90% of is 9.

TY pf: pi:. 4T rans pa t'cnty

--.Itt-:;.14.0.0..i.L -.2 .2-

% of' 10 is 8,

% pf 50 is 21./
_

% of 4 is 3.

41a



Shade the smaller
grid to show the
!ham percent o4
shaded squares .
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..7.0 out of 100

out of 50
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11111111111:-:

1111111111:-:0.0 :*:
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out of 100
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1111111.111
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'out of 100

Divide both
numbers by 4.

out of

a Ma
nila

do WC
Da

el, a
.

minill *muman 646 7.**, .0119 :: .0 :0:0 e: a a .

III
IIIa:.
*a./

a.

it%
theS %II

do-.
6
9410 *60 a

:-::. : :41 . IF,: 6.5.- ..
.0 4 12ESE .
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9
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:.: 9.*9 gli *00 VD ta 04.

194, . . 821

04 I RN elle - * 0
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MUMimasa

out of 100

Divide by

out of 10

Itt

412



ePERCZNit PICTURS-Ai (CONTINUED)

20 Our*oF 100 AND 10 our -0F 50

20%
So 20% Or 50 IS__I __910 or q0 IS 101, AMC) 20% OR

ourr 9F 100 AND q Our OF 25
36%

SO % OF 25 IS 9 3 3(39 ) or
V

143 9, ANID 3G % QEf

60 OUT OF 100 AND 3 00+ or 5
60% 14001.1"-

50 GO% Or_15 3 % OF 5
WO

:0: . 6 *4 * 0.4 * .11 OP. nee*
IkO____/1,-k1.21,r 9 91 4.14.

I:**,
ciO OUT OF 100 AND 9 our oF

SO 90% IS 9 .) OF-10 IS 9 7 AND, M 904/0 OV 10

SO ()fir OF 100 AND Z OUT oF

50%
SO a s pr 4 ), 5091) Oc\iti 15

v

413
t



Shade the larger
grid to show the
same percent of
shaded squares.

PERCENT PI-CTURES I I

Wig
1111111111111111111111111111111

11111111111111111111111111111

11111111111111111111111111111111

11111111111111111111111111111111

1111111111111111111111111111111uuuasuuaus
111110111111111111111111111111111111

111111111111111111111111111111uusuuuamu
11111111111111111111111111

111111111111111111111.111111
111111M1111111111111111111111

1111111i1111111111111111111111

111111111111111111111111111111111

1111111111111111111111111111111111auuuuuuuuuuuuaauuuua
111111111111111111111111111
11111111111111111111111111111

11111111111111111111111111111111

16 out of

but of 100

So - % of 20 is 16.

1111111111111M111111111111151

umuuuuuuum
1111111111110111111111111111

111111111111111111111111111111

11111111111111111.11111111111

1111111111111111111111111111uuuuuuuuum
1111111111110111111111111
11111111111111111111111111111111

out.of

out of 100

So 5 is % of 25..

TYPI PAper & Pcncil
h)*Nftk,,

4 14

a-

a. Ratio

IC FN

5 out of 10

out of 100

So 5 is % of 10,

sauuusuasi
1111111111111111111.111111111111

1111MMIMIMMI
111111111.1111111111111111111111111

111111111111111111111111111111

IIIHMEMINM
IMMUMMEEMuuauauuusa
111111111111111111111111111111111111

out of

ut of 100

So ? is % of 25.

out of

out of.100
.

So 1.:4 of 20-is 8,

4



a

C
, .

,--Aidamma.L'

t

p..ltk IL

Shade 40% of A.

'out of 100

SHADY PERCENTS

IIIMMINNUMMINNMMOMMITOW
MUMMIN mommamma mom
mommammmum
mummummommommumum
mmimminnimmammummom
NOMMIUMMEM

Shade 10% of B.

out of No

MiNNIMMUMMINIIMMEMM
NOMMOMMMUMMINUMMUMM
MNIMMIUMMUMMINNIMMINM
MINOMMIMMINNIUMMUMM
NOMMUMMINMOMMINIIMM
MMMEMOMMMOOMMOMMMOMM
MIIMMIMMUMMIMMUMMMI
mirminum nommummmmiummon ammummumm

Shade,25% of D.

' out of 100 or out of

MINUMMIIMMM
MIUMMINIMMIN
MMIIMMOMMOM

Shade 10% of F.

.
out of 00

out,of

IIMMUMMOIM
MONMEMMOMM
Shade 90% of 1:

out, of 100

out of

TYPL:. Poper N4 170nt:'

Shade 80% of G.

out of 100

- out of

111MMMOMMINOM
MINIMMIIMMMOMammumumm
MMOMMOOMMM
MMINNOMMIIM

Shade 50% of C.

out of 100

2aF; out of 22

L'wth

Ht.'t t

;)1

I ,411 ;ht. is:1-
,

A.

..,h

t I :-.J10111d

MEMMENIMMINN
MEMEMEMEMM

Shade 5% of E.

out of 100

out of

11111111111111111

1111111111111111111

Shade 20% of H,

out of 100

but of
I

MUM
MINEMM
Shade 90% of J.

out of 100

out of



FOR PERCENT'S SAKE

FDR 1014RCEt,r6 SAKE tin
AIM Sand OTHER
CAN YOU %MAK TN int tfliovr:

movaL
I

25% means

25 for every 100

1 for every 4

2% means

2 for every 100

for every
0

°warm

00
6 for everi 24

for-every 48

So 25% of 100 is

25% of 4 is

25% of is 6.

25% of is

100% means

100'for every 100

1 for every
0

foT every

So 100% of 100 is

100% Of is 1.

50% means

50 for every 100

1 for every

18 for every

for every

for every

So 50% of 100 is

50% of is 1.

50% of 'is 18.

50% of is

o 10% of 100 is

10% of 10 is

10% of is 9.

10% of is



THAT'S "ABOUT" RIGHT
(OR PRETTY CLOSE PERCENTS)

NU

1 1 -ForeVil 100.

a-b°(-± l 41' everl
0;b9a 3 -ftr ekecri3 27.

°Crlout 7 -for evenj 63.

°abut *revery

°ante -for every

e s
0 0 0 0 0

O 0 0 0

O 0 0 0 0

O 0 0 0 9

O 0 0 0. 0 0

O 0 0 9

4-8% me3ns
48 -For,evertj

%bait -for eveN3

°Zlipout 15 Tom/ix-J.3 30
0bait 8 ifT)r evenJ

-for evn

-treifen3

0'

eateut.

fl'Obout.

0

L .:1-8

4870
8 70

1-187) 0

4270

I I I I 3570 ifneans

°about

'abotxt

35 -Gtzperi3 100.

I -for wert3

20 -For evetN3

6 -for

eveN

i6r (Very

0 9 0

O 0

4 17

-- 100 i'

ci i5 abcot

F .15 about 3.

f 63 is qbotit
f i5 °bout

f i5 about

,

f 100 is
f is about.2
f. 1*$ about 15 .

about 8 .

f is about

f i 5 othxtt

,

35% of.100

357;of B s:about
357 d is abakt 20.

35% of is abaft 6 .

abou.t

35 % is ck&ut



OTHER CONVENIENT PERCENTS

With some percents it is convenient to convert to the rat fo "I for every*but tol-2_q.c_ie=t2.3,

mutt

75% rnean5
75-.ror ever9 100 ... ***** " 570' of 100 i5______.
3 Por evert3 4 00"-- 7570 cyr 4 1.45 3 .

12 % -For ever(3 48... 75% (5-P 48 is
4 5 -Br e'vercj___

--PIN evenj 75 7) of_ i5 .._,..
for everLj '. 75%4 i 5 _____.....

90 7 rreans 111111111111111111111.111111111111111111111111

90 -For evert.) 100

0 -for eyery
-Por

Jpe Tor e/e.r9

****** 6

90 (70 cy.F 100 s
10%,pf k 9.
90%of 70 i5_
10%of 102.
(907)0+
90% of _15 ,-6 every

OD-for ever9 lop
003 -for ever9

;US -for eeA3

6evrstj

.forNeve

***** 0 0-0

o means

OOOOO

882888888,8888.....8

GO% af 100 i15-

of 3 i 5 .

o C5f 148 .

O O 60% af 1 5

88,0888,84.,±40PL8.9 8

4



Circle 20% of this set of triangles.

(47,4

I; 1

There-are 25 Ns.
need to find 20%

of 25.

Circle thedllyenyorcent of'each set below.

20% of this set

oft
AllkAAA

ihr A

AllikAtAAAtAAA
10% of this set

1111 III 1111

SIM III
25% of the set

(Hint: 25 out
or out
or out

of 100
of 4

of 12)

75% oil this set

80% of this set

50% of'this set

419

4110410410410
41104114104..

glo 4140 go04.
25% of this set.

4IPIP 4111100 lee Eel ow,
404410 401110 Iwo ego

4141110 +1110 1.141P WO 406 ea 41.10
MOP OOP 410110 406 1010

12% of this set

411 41111

a 40 lib fi
75%.of this set

(Hint: 75 out of 100
or out of 4

or out of 16)

y,;;; ,i h.,'

r,octior1H,
t
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PERCENTS OF SETS 1 (CONTINUED)

EQUIPMENT: 30 OBJECTS (LIMA BEANS, PAPER CLIPS, BLOCKS, ETC,)

STRING

ACTIVITY: 1. COUNT OUT 25 OBJECTS. PUT A STRING AROUND 28% OF THE

25'OBJECTS, RECORD WITH A PICTURE.

4,E4

qw5A.%

iVez,F0Vm
rizexze

/leg
2.5-08axtrs.

',Ito .20 007. OP 25,%"143416'.20
ocir Olc 100OR 5 OUr

CVc. QS,SO Peir
ssmilv6,.ilAkkovo

2430140c.rs
Alva

.ftritcbRics
4.144

71,0131

2., PUT A,STRING AROUND 30% OF 10 OBJECTS.

20% OF 5 OBJECTS.

12% OF 25 OBJECTS.

25% OF 20 OBJECTS.

75% or 4 OBJECTS.

10% OF 20.

3, PUT A STRING AROUN 25% OF 12 OBJECTS.

5,0% OF 6 OBJECTS,

75% OF 80 OBJECTS.

/et)

ocr

420

R CORD BY PICTURE.

RE ORD BY PICTURE.

RECOR
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PERCENTS OF SETS I I
,

w 74

.ai

scHooes alizotimokir Is 10430 STUDENTS (GRAPES 7,64' 9).

90,6ARE 7 GRADeits ,..90FTNE WOO Sine100413 ARE 71h GRAMM
:4 5 % A R E 8I4 G R A D E R S -..`.'11~40.......,0FTHE 1000 Sn.MENT5 ARE flTh 6RADERs
......A4RE4114) eRADER5---.00..÷ boo° STUDENTS' ARE clits GRADERS.

EvERr $ 1.00
.Sti000
115.00

ILicleo0

10% INTEIZEST war .

Io it NI EvERy
$1.10 oN1 EvegY
$5.00 ON EvERN,

6% SALEs TAX

*AMilift**4Aego"SC ON $ Loo
eipmfts,""4 ft ow

04,..$ 2.5o
0N1 $6.50

24%
°F e ioo EAKNe>I OF EVERY $ 5c EARNED

$ OF EV y $226 EARNED
OF E Sq5o EARNeD

88% OF THE FLOWER SEEDS WU. GROW.

ENERy 100 sewn
EVERY 760 SEEDS

OF EVERY 20/000 atztDS
JOF EVERY 51;0000 StEDS



41,

WHAT DO A CAT AND A SKUNK

HAVE IN COMMON WITH %?

CIRCLE THE ANSWERS THAT HAVE 'THE SAME MEANING AS THE PERCENT)4RITTEN

IN THE FIRST COLUMN. THEN WRITE THE LETTER IN THF CORRECT BOX. THERE

ARE FOUR CORRECT ANSWERS FOR EACH PROBLEM.

0
107___4.....,,,,..,....,.,a,400

PoR
EVER y

GO

?8-
IT

1\NRONG. ,I9
FOR LVERY '
10 PRo 14

10 11
PER i A

1 m.

5 0
OUT- 0F i kias- 10

3t
rolcavri6

s6-0

3

A

JO
FOR154C1,1 1444
r sHiccr E

2. ENDS
1

1

FOR AN II IA
isAANIEAKI ---'

So HI-rs
FOR Zoo
SH,Crr$

1

/
e

1

2.6'
our olz

75-

At
,---1

R

25
FOR EACH
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18

U
OU'r off

LI

I Lt,
I G

12,ro & 7
4B I 6
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CoRED Iro 4"001 mill

1

l'IlY i Ra
50 -7-

a. i07
ag%is I H

=-,0 119

rrorRYIN
zp,
25-

1 16,

: K
krt/40

AutrvqS IA0'

7 % .

5 NO 5
FOR EACH
G yams

i
i
1

UT
Our oP

4,ro

-23
:T
1

75 A
PorROAMWD

100
1

THREG
OuroF

Ex:ILA

is
11.4"

/513 10D
C010144Ataist
To aoo ; .%

3 ct.
PoRCACIMi.
Dou-Al: "

4

.

10 0
..

4 firm IR,
FoR t4 i
IMINGs
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our oF
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im
:5
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1

I
IN
1
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999 1 Iff
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Mike, Tammy, and Mark stopped at a booth to shoot arrows. After shooting

for awhile, this is what their scores were.

Mike - 18 bull's-eyes out of 25 shots

Tammy - 16 bull's-eyes out of 20 shots

Mark -.7 bull's-eYes out of 10 shots

Mike said; "I'm the best shot because I have the most bull's-eyes."

"No," said Mark, "I'm best because Chave missed the least."

Who do you think is the best shot?

A) Suppose someone made 18 bull's-eyes 'out of 50 shots. Is this

better than Mike?

B) How about.someone who made 18 bull's-eyes out of 18 shots? Is

this better than Mike?

C) If a shooter misses 3 out of 4 shots, is this better than

Mike?

D) How about someone who misses 3 out of 507fhots?

Suppose all three continue to shoot likeithey are now. How many bull's-

eyes would each have made after 100 shots?,

Mike Tammy Mark

18 out of 25o MULTIPLY 16 out of 20 .7 out of 10 Who iS the be0t
..

out of 100 out of 100 out'of 100 shot?

...._

Assuming they,continue to shoot like they are now, what percent of

bull's-eye would each of these people have if they took 100 shots?

Sam - 33 bull's-eyes out of 50 shots %

491.

Mary - 20 bull's-eyes out of 25 shots

Debbie - 3 bull's-eyes out of 4 shofs %

ick - 2 bull's-eyes out of 2 shots

Tom - 82 bull's-eyes out of 100 shots %

4 Sue - 4 bull'seyes out of 5 shots

r -11`::

:IOLA :

423



On'Spturday afternoon a contest was held at the' archery booth.
reDuring the contest,these were some of the results.

Tom - 21 bull's-eyes out of 35 shOts

.Dick - 28 bull's-eyes out of 40 shotis

Harry - Z7 bull's-eyes out of 36-shots

'Who is leading at this point?

If they 'continue to shoot like this, who will be leading after 100

shots are taken?

.Tom

21 for every. 35

for every 5°

100°00for every

% U LT I PLY BY 20

Dick

28 for every 40 A
0

for every .10

for every 100

Harry

27 for every 36

for every 4

for every 100

Predict what percent of bull's-eyes each of ttiese archers.will have a

after taking 100 shots.

Cindy - 42 bull's-eyes.for every.70 shots

Tony - 60 bull's-eyes for every 80 shots

Ben 36 bull's-eyes for evTry 72 shots

Kathy - 44 bull's-eyes for every 55 shots

Terry - 12 bull's-eyes for every 48 shots

ve112.M.PC.I..a.

tfetsweePIMTZIAMKT.

%

Barb - 40 bull's-eyes for every 60 shots

Of all nine shooters who will probably win the contest?

Who probably need shooting lessons, and more practice?

PI

-a
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BE 'COOL GO TO SCHOOL
'

;, .55

A5; R.11( ,5

PFRCVNT

Ted, Sally, apd Phil moved into the schoor district at different

The chart shows their attendance so far. ,

t4,401:.4 iEftm
0Ays

.wttp41440?.

33TED 20
SALLY 1 17

PHIL I 1

a) Who has

b) Who has

c) Who has

d) Who haS

been present the most days?

been present the.fewest.days?

been absent the most days?

been absent the fewest days?

times.

-If t dance pattern of all three s u ts remains about the same,

who ill hakre the highest percent of days present in school? -Work the

a t

examplesl.lbelov.
?.

' I

20 60.t of-33.

HAbout:
. -Out'a 1

Phil
a .

, 7 for every 11,

about for every 100

about

p. . a.

Sally

:11 of 17

,about of 100

abdut. %

Fiild the 'approximate psercentfof days px10,knt fbr these students.

641144414

BETTY NIMIMIll
OBEINEFAIMI
TERRY 1 5 2'47

6 IIIINF
CLARAWIDEIM
, DAN

- PAN.- i 4,4 Vi..1),1,1,,

4

:Can you pick a period of ten

conseCUtive school.days.that

eihows, you would have -

.1) an excellent attendance

.r9cord

2) a poor attendance record

I.

Sty,'

r4:1,411.110tiS



A

Kathy, John, Eric and Lucy.each sent an entry
to the McDuffs' hamburger contest. McDuffs advertised
it would award prizes to 1% of the total entries. It

was reported that 1600 entries were received. How
many prizes were awarded?

(

What percent of the
total were the four
students' entries?

12 means
1 for every 100

for every 1600

4 for every 1600
1 for every 400
1

for every 100
4

1
So, 4 =

4
a of 1600

0

1) In 1973 about 400 auto
thefts were reported for
every 100,000 people.
What percent of the popu-
lation had cars stolen?

400 for every 100,000
4 for every

for every-100%

have
eggs

been
are

1

10

1 for
for

every 100

every
every 20,000

./

4) Rhode Island is
of Alaska.

1000 sq. miles for every
600,000 sq. miles
1 sq. mile for every
sq. miles for every 100

5) in counting the letters
in a paragraph Jack found
5 z's in 2000 letters.
What.percent of the let-

ters were

5 for every 2000
1 for every

for every 100

1
6) A

-6-

..-cup serving of

1
rice has of the min-

2

imum daily requirement
,of Vitamin C. How many
cups would you have to
cook in order to have
enough Vitamin C for
one day?

7) Many clothing labelA

say, "Less than 1%
'shrinkage." If the ac-

1
tual shrinkage is --%,how

2

much is lost if you wash
100 yds. of cloth?

4 9 6



SOLVING PERCENT.EXERCISES

BY THE PROPORTION METHOD

I ! !II

Almost all exercises involving percent can be solved by-using d proportion

format, Many words can be used to describe the terms of the propor-
,

tion, but these pages will emphasize the use of "is," "of" and "percent." So

the proportion format to be used is

is number eercent number
of number 100 444

PR.

One advantage of this method is that only one format is needed to solve per-

cent exercises, rather than three; p br, b r Another advantage is
b

that the percent need not be converted to Elfraction or a decimal. :Me use 'of the

form percent number shows a student to write 3.4% atl I-11- Obviously, students
100 100'

will need the skills f6r computing 'with fractions and decimals.

For those teachers who have used the ratio method of the previous pages for

solving percent exercises4he proportion method can be motivated by,examining these

examples.

111/

(1) 50% of 40 is ? .

50% gleans 50 out of 100

or 1 out of 2

or 20 outpf 40

of 20 50

--16' 40 100

(2) 15 is what percent of 60?

15 out of 60

5 out of 20

25 out of 100

.yr 11. 25 -of
.-ibP.6o 00 4--

These examples emphasize that the "ok terms" become the denominators of the pro-

portion.

Students will probably need practice in converting exercises to the proportion

.mehod. A worksheet of "set 'em up, but don't solve 'em" would'be appropriate. It

. is easiest to first write the-"percent number,".then the "of number" and finally

the "is number." For.example,

What nutper is 39rof 90? ?_ (3rd) .
90 (2nd) 100

427
4



4.

SOLVING PERCENT EXERCISU

*BY THE PROPORTION METHOD (CONTFNUED)

While providing this practice, show Students man, different forms of the
exercise.

(a) 50% of 60 is ?

(b) ? is 50% of 60 ? 50

.60 100
(c) What number is 50% of 60?

(d) SO% of 60 is.what number?

(e) What is the discount if a $60

pantsuit is marked _down 50%?

Emphasize that the "of number" is always written behind the word "of," but

the "is number" may be written before or after the word "is." For example, 35 is

50% of 70 or 50% of 70 is 35.

Examples of percen,t exercises solved using the proportion method.

(1) What Percent of 25 is 202

1
r(2) .Find 4% of 200.

.2

(3) 3.3% of what number

is 20 .
of # ' 100 25 100

20 x 100 m 25 x ?

2000 25. x ?

80 m ?

# 2sIssati_
of II 100. 200 100

? x 100 200"x 4--
2

? x 100 m 900

is 99? is 2§Inalt.1_0:22 13
of it 100 / 100

99.x 100 m ? x 3.3

99010 ? x 3.3'

3000 m ?

(4) An airline ticket costs $400 not including tax. girici,t'he taXif the tax*rate
is 5%.

413 e12Oe
t # ? 5

100

Restated: 5% of $400 is ? .

!I : r
? x 100 4.4 400 x 5

? x 100 '2000

? 20,

428

'No



16.

1)5RCENT: AS A FRACTION/DECIMAL

TITLE

I. F, )) & P THE SHADY TRIO

2. F, D & P A SHADED TRIO

3. BE A REAL CUTUP

4. FRACTION PERCENT I

5. FRACTION .4- PERCENT 2

6. PERCENTS WITH RODS &
SQUARES - II

7. PERCENTS WITH RODS &
SQUARES - III

8. PERCENT WITH RODS &
METRES - II

9. PERCENT WITH RODS &
METRES - III

11

OBJECTIVE

AS A FRACTION/DECIMAL
GRID MODEL

AS A FRACTION/DECIMAL
GRID MODEL

AS A FRACTION/DECIMAL*
GRIDJ40DEL

AS A FRACTION
GRID MODEL ,

1

AS A FRACTION
GRID MODEL

AS A FRACTION/DECIMAL*
GRID MODEL

AS A FRACTION*
GRID MODEL

AS A FRACTION/DECINAL*
NUMBER"LINE MODEL

As, A FRACTION/DECLMAL*

NUMBER LINE MODEL

IQ. THE PERCENT RAR SHEET AS A FRACTION/DECIMAL*
S. .NUMBER LINE MODEL

II. HALLELUJAH I'VE BEEN AS A FRACTION/DECIMAL

12.

CONVERTED

,PIANOS)ARE HEAVY!

'NUMBE4 LINE MODEL

AS A FRACTION

13. SUSPENDED4FOR TEN DAYS AS A DECIMAL*

14. DUCK SOUP AS A FRACTION/DECIMAL

15. I SEE IT AS A FRACTION/DECIMAL

*IndicateS percents greater than 10% are used On. the page.

2 9

TYPE

PAPER & PENCIL

PAPER & PENCIL .

MANIPULATIVE

PAPER & PENG%

PAPER & PENCIL

HANIPULATIVE

MANIPULATIVE
PAPER & PENCIL

MANIPULATIVE

MANIPULATIVE

PAXER & PENCIL

PAPER & PENCIL

PAPER & PENCIL
PUZZLE

PAPER & PENCIL
PUZZLE ' .

PAPER & PENCIL
.PUZZLE

PAPER & PENCIL
PUZZLE

g.



an,

CONTENTS PERCENT: As.a Fraction/Decimal 2

TITLE OBJECTIVE TYPE

16. SEE-THROUGH DEMONSTRATION AS A FRACTION/DECIMAL'

VOLUME MODEL
ACTIVITY

17. ONLY THE NAMES HAVE BEEN AS A FRACTION/DECIMAL GAME
CHANGED PAPER & PENCIL

18. GAMES STUDENTS PLAY AS A FUCTION/DECIMAL CAME

19. MAKE A PERCENT BOOK AS'A FRACTION/DECIMAL GAME

20. SEARCH & CIRCLE AS A FRACTION/DECIMAL* PAPER & PENCIL

21. THE PERCENT PAINTER AS A DECIMAL MANIPULATIVE
RETURNS

-

*Indicates percents greater than 100% are' used on the page.
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FRACTION -*PERCENT 1

QEFERENCE SET
OONOOOMIOM
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OMMOMOM MO
MOOMOOMOOM
MoMMOMMOOM
MMOORMO0010
MoMMOOMMEM
OMEM0MOOMM
MOONNOMMEM
MOOMMOMM M

tHADE
A in,

T"-t(-
000MOMMOPP
IMMOOMMOMm
MOOMMOMOM
MOOMMOMOM
MOOMMOOMO
0000000 OM
MOOMMOM MO
OMMOMOM_MO
OMMOOMMOM

WHAT PERCENT OF %
. IS SHADED ?

ANOTHER
WAY TO
FIND

PUCENTS
FOP AND* Ir
You KNOW

itp
This-diagram shows

1
that if of R is shaded.

What percent of R is

shaded? %

3 1 1 4.I
8 8 8 8

a

NOTWIIIMAIM
OWAVRIONMOM
WYINOMOMMO
MOMOMMOMOM
MOOOMMOOMM
MOMoOMMOOM
MOOMMOommo
OOMMOMMON
MOMOOMMOON
MOONOOMMOM

_.

of R
ONOMMMOMO
MOMOMOMMOWommim 0
ONIIIMMOoM 0
MOMEANOOM
OMMOOMOOMM
OMMOOMMOOM
OMEOMMOOMO
ommmommum

2. I I
4-4 4 4

= 2.5%+ 25%

= 50%

3 1

4 4

(;v1d Aqc!
a Fraction

PERCENT

R

MOOMOOMOO
OOMMOMMOM
MOMOROOMMI
MUNN pin
ism! mul
rimms memo
MoOMMOOMMO
pmermaPatim
mommoirmoms

I I+ +
4 4

3
.........., co, 0/0

5

5
e......4L-r.11 *Ai

15
Vg2 cX0

EN

Can,you seu shortcuts for doing these. problefus?

T 8 8 8
r4 25%

41.

-8-
7.

%

1 3 5. _7 9 11 13 15ChallenW Find the.percent equivalences for T'r,
it, 16' 16 If' 16' 16'

TYPE: Paper & Penen
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.FPACT I ON ----10PE P.CE NT 2

REFERENCE SET

12=

If
2

3

1

3

Challenge:

1
what Rercent

1i 1 2

-4,02z n

,.,

6 6

Shade -1 of R by shading

1 out of every 3

squares. The last

square is divided into

3 parts to-help you.

What percent of R is

shaded?-

A AC(

NM MMINNOMM
MINMINIMMIN

MMMOMMENIMMMINNIM MN
MOMMMIN NM
MIONMEMMMOM
MONMMOUNNO
MMOMMOMMIN
WOMMOMMUMM
MINIMMUNIMM

- R.-- _a/t) of Q.,
3

2'
of R iq represented by 5q

1
-67,find the percent of P. represented by by

cel:I=1=1,M.W...a.

410,

Use grid paper to help you complete this chart. Save it for fulure use.

hc."t'IA ovc

4:35
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1

PERCENTS WITH RODS & SQUARES I I

Rb

Equipment:, Orange and white Cuisenaire
Rods.

Activity:

1. Use the orange rods to cover

la the square.
2

How many did you use?

-1,./hat-pereent -ofthe square-did-
you cover?

2. Use the white rods to cover
3raj of the stluare.

How many did you use?'

What percent of the square did
you cover?

ij
A:; Fr.ictitm/14.cimnIA

Pc! VI.

3. Use orange and white rods to find the corresponding percents and decimals
4ar these fractions.

rroxiien of

the 4-ka.tre

Pert4;)n-1- o

the tt,kkare

Decitmici) °V

the la i uskre
. -

.. 10 .

10

3 .

10
.

2
. -

5

4

-5

1

I

1

-4

CYP:

; 7 1 I
t4'

<AMA 3
J-4 gottrAL

PARTS .

lamas.
WrO .

5 ORAL IMICT3
oovnit 2 OP
man vocr3

Filla1646,41 of

ihe 4tialm

Clev.etnii. of

th4 4 Li.a.ve

Cwinval of

the -4(.1Lexre'

--). 3
.

.,

T .

1

50
.

1

. 20

_1 .

25

13 .

100

3

--
1.

.

217 ,
,

- 100
.

...



PEKENTS' WITH RODS & SQUARES I n

411Equipment,: 100 white Cuisenaire Rods
or 100 cubes

Activity:

1. a) Use the rods to completely

cover the square,.

1 rod will cover % -of the

square.

b) Can you ust the rods to exactly

cover-3 off-tht square?

c) Use the reds to cov.er approx-

imately 1.1 of the. square.
3

Hint: Divide.'the 100 rods

into three equal groups.

hox;7 Many-teda ih tach .group?-

Are'there any rods left over?
1.

e) 3- of the squaret % of the

squarg.

1, I

1;t

2. Find an appro)p.matt liercent to correspond to each fraction.

0

FractiOn Approximate
Percent

1
6

8

7

9

Section the squ re"'
into 8 equal pieces
with as ifttle as
'possible leftover.
Cover 3 of the

equal pieces.

.Fraction Approximate
Percent

4

437
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.44 PERCENT WITH RODS & METRES - II

EQUIPMENT: METRE STICK

ORANGE AND WHITE CUISENAIRE RODS

ACTIVO-Y:

c

1. AN ORANGE ROD IS WHAT PERCENT OF A METRE?

WHAT DECfMAL PART or A METRE?

WHAT FRACTIONAL PART OF A,METRE? rp_

-A WHITE-ROD IS WHAT PERCENT.OF A METRE?

WHAT DECIMAL PART OF A METRE?- -01

WHAT FRACTIONAL PART OF A METRE?111\

3. MAKE THIS CHART ON YOUR PAPER. FILL IN THE,0BLANKS.

poc) c) Permeur
or A MIN

oscovvolwr
oF fi r4trRig

FRACnOM
oF WM&

1 WHITE

3 WHITE

10 WHITE
.

50 WHITE

85 WHITE

100 WHITE
,....z

125 WHITE

1 ORANGE

4 ORANGE

.5 ORANGE

.

-.--4

ROD
10 orange

PieRowr
orA rviartto

..

Dacmw. fto
4F Kilevic

FrActIcit
OF A ilea

15 .orange
, -

,. 2 orange
. .+ 5 uthite ,

7 orange
+ 5 white

-........-- ,-.--.. ----, -..,

6 orange
4- 2 white

.....-
.

-

12 orange
+ 3 white .

.._ -,. .
.

45%

1.............._...,......:=............4....

10

I 37. .

..

3

438
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-2 .

.4

PERMITS WITH RODS eMETRES JII

,

EQUIPMENT: METkE STICK

%ORANGE AND 'WHITE CUISENAIRE,RODS

ACTIVITY: THE LENGTH-OF ANORANGE ROD IS 10 OR .1 OR 10% .OF A METRE.

t ° n01THE LENGTH OF.A WHITE ROD..1_100---OR .ul OR if: OF A METREL_____

440

..t

-10 100-
AND :1 = .10

MAKE THIS CHART ON, YOUR PAPER. FILL IN THE BLANKS, THE RODS CAN
Atzt

HELP THE DECIMALS, FRACTIONS AND PERCENTS MAKE SENSE!

410

e I

FRAcriohl .71;t 4-oF DECIMAL PERCENT.
OF A OPANGE WHITE PART OF or A
METRE Ppos USED ROM USED A PILYRE METRE

10 0 .1 /0%
0
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e

J
NE BEEN

.CONVERTED'

Use Tlhe Percent Bar sheet and a straightedge to make these conversions.

a) percent ---00, fraction

30%

b) fractionlfr.percent
7

10
4A(

c) percent --p.decimal
45%

d) decimal---+percent
.9

Fill in the blanks with the other.two forms.

10

78%.

e

, .16

16

11%1-,-0*

Let the length of the percent line be the REFERENCE SET
these three lengths.

50% of R, js'of R, .4 of R

1
15% of R, of R, .09 of R

8

A pantsuit is marked .T
N off. What percent
is this?

87

R. Circle ,the longervbf

5
55% of R, --of R, .7 of R

8

75% of R, of,R, .8 of R
4

A loan has an annual in
terest rate of 18%. What
dp4mal is this.? ,

The purchase of a new stereo
requires 25% down. What
5raction is this?

orn.OLIPOKA11oliVea

4 4 ,

t 11.10 71;10,,



PIANOS ARE
N

Decode the riddles by writing the letter above the correct answer.

(1) Change each of these to a fraction in simplest form.

A . 50% wa L J. 4% J. A 5% J.

T 30% ... 0 J. 10% J. R 90%

M 75% I 25% N 35% -

----- F . 20%

1.7.01

1

What do you get when you push a piano doWn a mine shaft?'

A

--r- -T-
2. 5

A
,t_.. .3.

25 20 10

NI31

7 1

4 4 20

(2) Change each of these to a percent,
2 3 17 g,5 - A . -5- .

............._
F . 20 -

41 ,

50 ____ 1 .. .,
OMMW.M.b.. 50 -

4 6 3M . 0
..-.......... L

What do you get when you push a piano through an
officer's club?

* 12% 85% t'ZUK: 74726% Iy

4 4

13.

100.

9
1 0

7

1C1°% 40%



USN
FOR TEN DAYS

Why was the "A" student in a cannibal school suspended for
ten days?

To find the answer,circle the true equations in each rox. Over each equation is
a number and a.letter: The number eI1s you in which box at the bottom of the page
to put-the letter. Each row contains only three correct statements.

G T 15- A 2. -C ' 23-1 1441

2.1 k

2.9° .29

T- E

(Sron.08

13- P

773%775

4-13

laGyo 12 .18G

21-0
1G.3% = . 1G3

9-3-

5% = - 5

11°. 0

40.%n -4

2 L

2.5%-.025

.C)- 1Z

3% .".003 .

24-3
?..-"fo'-2 (% = .0i 92%*9.2 - 98.994-.989 35"Yok- .35

-1-7- T 10-A 12-U 19-1-1

3.72% =.0372

8- E

.9% = . 009 , 9% 2: .9

1- 3

15.2% = .152.

18- J 's

1.5 % w .15

16- 5

s'Gt7°A .677

24- P

10% 12.01

-

123% =1.23

tO'-C.

1G.3%= 1.G3

2.3-42.

.8% '4.008

77.3%=723

IIIIMMINI

5% ...05

22."' E

.2.%=.002.

1 AA- W

970;..97 2.9%n .29

19-A
125°A = 12..8 .9%. s, .009 3.2.% vl. .093Z

12.- A

150 % = 1.5 .06'6.004

4 . 11- N15- E T

I

79%=.079

2. 4 5

_7

20°A=.2.,

8

r
9

41'

1 1

3%3
1 -2. 1 ' Et

R U

1

25G0

A

2 i

c

t:

2,

f-)

2.56

a
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,1

1'1 1.:c1

Connect each pair of equivalents in the first and second columns and cacti
pair of equivalents in the second and third columns. The connectingfl-ines
tell which letter.should go above each numbex at the bottom of the page.

01

8C4

ij,
sitappeerxi4

(I) eq)

014,44,A .4,4-paeiviRd oto-um, ?

5 T T 7-1 riti 6 -1:47

" I
1 .1 .

Permission to use granted
by The Math Group, Inc. 445



120

25%

4-

.95

136'

E2..

50%,

.68,

.9 6k I 2% 951% .B 12%

40%.

.
446 .

5 80% 30% 75,,0 rr 90% .4

1 0 co 0
rt R.0 IV p

ID
CO CO ri2 out of 5 p. etta rt o2 /

5§ out of 10 P>. 0) 0)144 p
4 0

OA rt
(D IP rt

17 a 25
.2 B 4ri

IP

0 t-
0) 0)$10 of $20 14.4 (/)rn
itt (1)

I-I
(0 rn52 per 100
rt .......4

rt ft ....10 0 (03 out of 4 rt
rt

15 of 50
..",

19 out of 20 co
,.

8
.

13 out of 10 co; to
I,.

oo a.
p. fp

q out of 12 (o to
ck.

I VI

12 per 100 11 (11

11 ,S

N
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A SEE-THROUGH DEMONSTRATION

'
Bring a number of see7through containers to class and display them on a table where

ell students can see them. (i.e., glass cylinders, test tubes, glass or plastic cubical
containers, plastic pitchers (cylindrical), household measuring cups, drinking glasses,
and Some odd-shaped glass containers (i.e.,vases, spherical glass bowls, cones, wine
glasses).

2:ist AL,14.4.0

=

02,44&

C4.143,10.,

4,114t44(4 74244.,

ixe,uuvidmi
car #41.10u,e

itralte,

-44ttgae.

A number of concepts can be taught using these containers as visual aids and motive-
tion. 4
I. Using 'a large pitcher, pour copred water (or rice or sand) into eaa container
on the table to different levels.

Ask the Wtudents to identify the amount of water in each container (as compared to

the volume of the whole container). For example, how full.is the glass?

.?ossible responses: 1/2 full, 50% full, .5 full, 50% empty. The most,

CIONOOn responsia would be 1/2 full. Encourage students to give equivalent

answers in percent and decimal iorms.

IX. Let the students take an active part in this demonstration by-pouring-utter into
the containers. -For example, select a studen't(s) to fill each (or one) container
approxiMately 1/4 full (or 25% full or .25 full).

1110
Why are some containers easier to fill to the approximate amount than others? (Discuss

visual illusions of odd-shaped containers.)

448



SEE-THROUGH DEMONSTRATION (CONTINUED)

Continue to select students to take part in the demonstration,
i.e., fill the glaad cylinder 50% full.

fill the test tube 1/3 full.
fill the plastic pitcher .75 full.
fill the glass cubical container 90% full.
fill,the measuring cup 2/3 full.

- If a student fills a container approximately 75% full) and other students disagree
with the approximationtit may be necessary for students to 'check" the approximation by
other means than "eye-balling" (guessing by looking). Students can check actual volume
of odd-shaped containers (vases, cones, spherical bowls) by uoing standard containers
that displey.volume 6easurements in cups, 1/4 cup, tablespoons, millilitres or litres.
Other strategies for checking answers: 1. Put masking tape along side of container and
mark intervals on the tape with a ruler. 2. Use the elantic percent approximation and
stretch to find the percent of water in the container. 3. Make a "dipstick" to measure,
level of the water compared to the height of the container. See Make a Dipstick in
Scaling. The demonstration could be reversed by having students pour from full con-
tainers to leave them 4 empty.

ALTERNATIVES TO THIS TEACHER DEMONSTRATION:
The teacher can provide ari overhead tratic with outlines of empty glasses (or

test tubes or aquarium tanks or other, see-through containers). The demonstration in in
3-dimensions; the overhead transparency would abstract the concept to 2-dimensions.

Using 2-D picturbs of containers, students can approximate the fraction aad corresponding
percent of liquid in the container in to ways:

A.

Let students guess the fraction, percent, ttrad decimal amount Of liquid in each
container pictured.

9
4 "2 .25 yo- - .9 mi 90% .6

5 2

Let students color in the amounts on an overhead transOarency or shade drawings
on the chalkboard. A worksheet or an activity card could provide a number of pictures
of containeTs to?,be "filled" to the given amount. Ask students to identify the amount
of water "filled in" with fraction, percent, and decimal equivalencies.



Each

"T TER lettANS
RAVE MEN

CHANGED
activity below was presented

earlier to help.students develop a "sense
of percent." However,.the activities can
be adiptpd to develop informal equival-
ences be'tween fractions, decimals and
percents. Some suggestions for each
page aee provided.

1. Fit/ it Up!

Alternative dice may be substituted.11111
100' NO51 4' 20

#5 marked .01, .05, .13, .10, .03, .09

#4 marked

2. Pereentq of Sets - I

A similar page could be designed
which asks students to circle the
given part of each set. The part
may be expressed as a decimal,
fraction or percent.

.e. "leo.

vA44YAY4
A A VAY1.4 It4
TATA

(4) qi),46,y
WA
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ttot tl0M.IaO
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009
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.000 000 4,0 .00*

in It ot

IIIP.t Into .01

* **0.00* * * * *
fit al tale est
taint 11 out of len

of out of
I tal

,

. Changing Percent Shapes

For each picture the students
could be asked to express the
number of s4aded parts compared
to.the total number of parts as
a fraction and as a decimal.
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L ,

4
4. Guess & Check 0

Decimals as well as percent
could be used to estimate the .

shaded portion of R. The trans-
parent 100 grid could be used
to find the exact decimal

5. As Transparent HuRdred

The teacher may wish to create
new shapes for the student to
measure.

Alt LR1INSPARL HU D

INIS IS P. HUNDRED GRID. MOSS HHRI PERCEDI of Vt. HUNDRED

aRID EACH sr," MOW DEPRESENIt.

HAITI YOUR DukSi INSIDE THI SHAPE.

NEN liSt THf TRANSPAIONT 100 GRID

To FIND THE Actual. PERCENT.

/ H
-1"1-11-L

6. Dollar$ & PerOents 1

Decimals could be used 6y
adding a column labeled "Value
of coins in c" or fractions
could be used by adding a
column that asks for the value
of the 'coins as a fractional
part of a dollar.

Ii

et.
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7. Elaetic Percent Approx4mator

Mark a second piece of elastic with

the fractions 3 1 .1 3

l' 4' 2' 4' 10' 10' 10'
-4- -6- --7 8 9 1 0
10' 10' 10' 10' 10' .71;:so that corres-

,ponds with40% and corresponds with

100%. _Use both pieces of elastic to

meakre the examples.

....,,,,-..--_-_,......,g=_-..-...c...........,-.,--.......-,......... -,,,,,--..,..-......K........m....,-.....................----.k....-
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, Extended
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This manipulative can be used to

approximate aftwers to problems like
5
1=-3- of 140. Using the Percent Bar

5
Sheet, can be converted to about 62%.

Then 62% of 140 can- be found on the

percent approximator. In,a similar

way, .34 x 98 could be approximate'd.
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GAMES
STIMENTS

?LILT
The following are examples of games found in the resource-,. Number

4.41.1102e.tig_aill.A, that can be adapted for use in this section of the Ratiot
Proportion and ScakiyAg resouice. These games will proVide drill on fraction,
decimal, and percent equivalences.

Sense and

It

1. Fractions and Deceials hizzle

Three games, one with fraction-
percent equivalences, one vith
decimal-percent equivalences and
one with all three equivalences,
could be constructed using this
idea. In order to saVe the game
for future use,the page can be
dry mounted and laminated before
the page is cut into sections.

DECIMAL NIDDY GRIDDY I

lel.. each

Cut &told*
the batde
or etch

i
.2,4 .01 .125 .12

.08 1.6 .1-10 .075

.32 . 5 .15 . 8
Decimayta4 Griddy I

This selflchecking game could
be adapted by wing either percent-
fraction equivalences or percent-4,
decimal equivalences. Again,dry
mounting and laminating the pieceE,
before cutting them out will

: preserve the tame ,for. futute use.

4 53
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STUDENTS
PLAY (CONTI MED)

',, Traction and Decimal Concentration
-

This game caq be played with 5 sets of
cards, each set showing 4 equivalent
expressions, e.g,

-..911ME.W7

.5 50% 5 0
100

4. Monster Decimals

The game deck includes 12 sets of 4
cards. One of the 4 cards can'be written
.ati a percent expression. The other rules
will remain the same.

Iht. we. I. played zn nut, the

',MENAI% AO ,544 1/ Pone. hi

and vh4 ann.., cat

,on iiiii 01

nos. 64.

1.
leOzillome

lent expreaatone

lapto h.TAVO

AuLES

A

[Hal 4.11 lb* ...de Seth play., dteratde pet.. el catda

theolne etp.tvatent noabe. II the elev. haa 1 ,a4de that

match he way dlatatd only two of them When 4111, le otah-

ei.zh plant naa nnle ohnelthed ...T. In Ala hand

Mee, . wtehowl l'ohing the deal. one paid Ivo.
the hand 01 the play., on het tight 11 that .14,1 AaVe,m1

,azd in h., hi., ehe VA, dlezeld the ea. 141.11,1

Pia, continue. thleiesi, floond the Elt,le In the 41e1.1

ha She 0.44. neve boa pl.. In player thee will wentoelt.

b. pa,11.4 and 610w0y44olo, the menet. veld

Mo. Floe. 41.04,14. all ht. celde he Is win.. and drops

no, .1 the eta,

The 10e. ie zhe One eho teat hold* the 410 aaaaa c4.4

More Dominoes

Percent equivalenees an be
substituted on one end of several
dominoes.

454

3.
o

_ Rationomme
ammtrAtzt comearRATiov

To, Into goal wow will need 40 .414e to pats. la.h pelt will .n04400 ooe
on ze,d end ale 4411%111 tAild

SAMPLE

the ft.., 1444 Otodt.t, pl.. iht. .,. h. i" a.
nnly fwattlone the, helm tem aaa aa de. teal

00 not 110,11.01

MAAS. Pia,. the zatde kn I. towa ul zatda 44.11

nal,h late eyotvaleot ihe playlet keen. thow end to.. 0... too
...A. kis. "ado do no. .1.h. ahoy 4... tut..

The ft... playa. too ,4,de 4z4zoup. II the Ivo 4alde

la.edoten alaln In IN b,ssImil 4.611 pookikon

W1.00.11.

peoteed. In 4110 telt o0t41 All "ads have been pelted

the pine., utth the root ,azda at lb,. o44 01 the game.

ahould Ity Co lemembez the ot the ,alde a.
Ioh at., 1 sana.1 ln..oy

NUS!
PLACE ALL

MUMS FACE
DONN. EACH

PLAYER MANS

%Ix DOMINOES.

LAROEST

00081E GOES

FIRST. yOu

CAN PLAT IE

YOU HAVE A

OOMINO

THAI mATCHES

ORE HALT A

DOMINO

ALREADY

PLAYED. IF YOU

'LAWS PLAY TOU

NUST PULL FROm

;HE FACE-DONN

DOMINOES UNTIL

YOU OPT ONE

THAT CAN DE

PLAYED. NMEN

ALL THE

DOMINOES HAVE

BEEN PULLED. -

A PLAYER LOSES

A TURN 11 HE

CANNOT PLAT.

THE Fill91

PLAYER TO

PLAY ALL.OF

HIS DOMINOES

IS THE WINNER.

ArcligAbouAloct

.20

.10

064t -

ttigth.

two -
twills

tilut
teaths

.50

Pi St x

tedths



411MAterials needed:

10%

1

Rules:

rn

MAKE A
PERCENT BOOK

Deck of 52 cards consisting of 13 sets of 4 cards, 12
equivalences,and 1 set of wild cards

10

100

001
01

WILD CAW)

(1) Each player is dealt 6 cards and
the other cards are placed face-
down to form a draw pile.

(2) The object of the game is to
form books of four equivalent
cards. A book may be started
only with a percent card.

(3) The player te the left of the
dealer starts by playing a
percent card in the middle of
the table and then drawing a
card to replace lti

(4) The next player either (1) playa
an equivalent card, (2) starts
a new book with a percent card,
or (3) plays a wild card.. A
card is then drawn to replace it.
If a player cannot play a card,
he loses his turn..

The player who completes the four-c rd book- keeps the Itook..
When the dfaw.pile is gone, the -pla .ers continue to play cards tIntil
no one can makeay more plays.

Add 5 points for each,completed book.

Add 10 points for being.the first player to play
all his cards.
Subtract 2 points for each card not played.
First player to score 100 points wins the game.

(5)

(6)

Scoring: (1)

(2)

(3)

(4)

sets of

SUGGESTED EQUIVALENCES
5

. 05
100

(

10%
0

100
12A
100
2,0_-20% .2.
1_00

' 25
10o
30

3070
100

25%

33i%

50%

64 %

75%

90%.

100

100

100
75
ts00

90
100

100
Lc) WILD WILD WILD

. 3

. 335.

-2.0
1

10

1

4
3
10

2.

3
3
4
9
10

455
fi
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KAPCI-1 (IPOI

For each grid the
reference set is
the same.

The student is.to
construct any true
mathematical sentence
within the grid by putting in an 1,
enclosing the sentence in a bubble.
tally, or diagonally.

or 1 sign and an equal sign, and by
Statements may be made vertically, horizon-

Construction of the grid: (see rids #1, #2 below).

a) ldenti the concept(s) wou wish to review:

PERCENT, FRACTION,. DECIMAL EQUIVALENCES

b) Select specific sentences to be used:

WA +40% SO% 50% -11 I

PIA

4- .14 .34% 27 II" .34
c) Construct a grid uSing each sentence (see Grid 1/1).
d) Fill in the remaining cells with appropriate quantities .(see Grid #2).

-.=t!Iti====t=====vv

*1
. *2.

,

Purpose: Number grids can be used to stimulate thought and enjoyment on the part
of the student and alloo.provide drill. Studpnts who are reluctant to
do homework coUld bt challenged by an assignment. "Fitd.as many true
sentences As you can usinthe grid," or "Construct a grid of your own
and exchange with a frttnd.

a
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Materials: 100 cObes and a calcu tor

Activity,:

1).Build a 10 x 10 model with the cubes.
If the entire model is painted
a).What percent of the gubes will have

4 faces painted?
3vfaces painted?
2 faces painted?

2) Build a.9 x 9 model.

4 -Faces pdinted

3 faces painted
2 faces fx..w. n

Total

nu.mbelr cyo

3) Build-as 8 0_11100-,

numb ev.

4) Build.these-models:

III/ 7 x 7

numbilw

a '

Total

4 Paces
3 fo.ce s

2. -Paces

'To -Val

5 x 5

5) Predict the numbers avid find the percents on yonr calculator fox each of.these

a) 12 x 12 a) 20 x 2(L
models.

b) 15 x 15 d) 1 x 1

1 1

4 457

e) n x n

6k-:

VInt rocky. t Ar,CIVity:
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PERCENT: SOLVING PERCENT PROBLEMS

TITLE OBJECTIVE TYPE

1. THE ELASTIC PERCENT
APPROXIMATOR EXTENDED

U.SING AWRCENT CALCULATOR ACTIVITY

2. GRID PERCENT CALCULATOR I USING A PERCENT CALCULATOR MANIPULATIVE

liscRID PERCENT CALCULATOR II USING A PERCENT CALCULATOR MANIPULATIVE

4. GRID PERCENT CALCULATOR III USING A PERCENT CALCULATOR . MANIPULATIVE

5. GRID PERCENT CALCULATOR IV USING A PERCENT CALCULATOR MANIPULATIVE

6. GRID PERCENT CALCULATOR USING A PERCENT CALCULATOR MANIPULATIVE
EXTENSIONS

7. LAKE & ISLAND BOARD USING.A MODEL MANIPULATIVE
PAPER & PENCIL

8. ,HOLLYWOOD SQUARES REVIEWING SKILLS GAME

9. B-BALL TIME SOLVING PERCENT' PROBLEMS PAPER-& PENCIL

10. REST IN PEACE SOLVING PERCENT PROBLEMS PAPER A PENCIL
*

PUZZLE

11. THE SHADY SALESMAN SOLVING PERCENT PROBLEMS PAPER & PENCIL

12. THE OLD OAK TREE SOLVING PERCENT PROBLEMS PAPER & PENCIL
PUZZLE

13. A SIGN OF THE TIMES 'SOLVING PERCENT PROBLEMS PAPER & PENCIL
PUZZLE

14. ENORMOUS ESTIMATE SOLVING PERCENT PROBLEMS* PAPER & PENCIL
PUZZLE

15, LOVE IS WHERE YOU FIND IT SOLVING PERCENT PROBLEMS* \WER & PENCIL
PUZZLE

16. INTERESTING? YOU CAN BANK FINDING AMOUNT OF . PAPER & PENCIL
ON IT! INTEREST

17. AT THAT PRICE, I'LL FINDING AMOUNT 0 PAPER & PENCIL
BUY IT DIScOUNT

PERCEHT PROBLENS 1 WORD PROBLEMS PAPER & PENCIL

*Indicates percents greater than 100% are used on the

458

page..
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CONTENTS

TITLE

PERCENT: Solving Percent Problems

OBJECTIVE TYPE

19. PERCENT PROBLEMS 2 WORD PROBLEMS PAPER & PENCIL

20. PELARGONIUM FINDING PERCENT OF PAPER & PENCIL
'41 INCREASE'

21. WHO'S #34 SOLVING PERCENT PROBLEMS ACTIVITY

22. HOW TALOILL YOU GROW? SOLVING PERCENT PROBLEMS PAPER & PENCIL

23. THE GOOD1OLD TIMES FINDING RERCENT OF PAPER & PENCIL
INCREASE

24. STATE THE RATE FINDING AMOUNT OF SALES PAPER & PENCIL
TAX

25. COUNTING EVERY BODY FINDING PERCENT OF PAPER & PENCIL
INCREASE

26. CERTAIN GROWTHS ARE. FINDING AMOUNT OF PAPiR & PENCIL
BENEFICIAL INTEREST

27. HIDDEN COSTS IN A HOME FINDING AMOUNT OF PAPER & PENCIL
INTEREST

28. PERCENT FALLACIES FINDING PERCENT OF PAPER & kNCIL
INCREASE/DECREASE

459
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THE ELASTIC PERCENT ':4 '1'

: o 1,v. rc on :YA I
It (

1/1,0

APPROXIMATOR EXTENDED

A piece of elastic can be used to solve or check percent problems.
Even though the elastic has limitations due to its stretch or the scale
that is being used, it will give good approximations.

..r

J 20 210 go 60 40 70 BO 010 WO HO ,o

...... -

A classreom model can be made on the back of a metre stick or a Piece
of wood fromthe shop. It should be thick enough to staple the elastic strips
on the end ahd wide enough for the percent scale and the strip (or strips).
A good size for the elastic strips Is 3/16" wide and 30 inches long.

A scale (REFERENCE SET) is drawn on the wood (or on a piece of-tape
placed on the wood:), and all.percents will be read from this scale. A convenient
length for the scale is 20 inches or 50 centimetres for the percents from 0%
to 100% with 2 inches (or 5 cm) for each 10% of the.REFERENtE SET. Be sure
to extend your scale beyond 100%,as thib model wilk solve problems with percentS
greater than 100. Thp elastic is fastened to the end of the wood (staples work
well) and then marked. (See the diagrams above.) dther scales can be. used, e:g., a
scale from 0-50 could. be made to do problems like - 20% of 30 A Note:
Do not use staples on the face of the modellas this will affect the uniform
stretch of the elastic.

460
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THE ELASTIC PERCENT APPROXIMATOR

EXTENDED (CONTINUED)

*SAMPLE PROBLEMS

A) .40% of 140 iw

1) Use the bottom scale when the number > 100.
2) Stretch the elastic until 140 is located opposite 100.
3) Find 40% and read the answer 56 opposite the 40%.

B) % of 80 14ff 50

1) Use the bottom scale when the number < 100.
2) Stretch the elastic until 80 is located opposite 100.
3) rFind 50 on the elastic ahd read the answer.62% wposite

the 50.

C) 60% of :54

1) Stretch the clasticAlntil 54 is located opposite 60%.
2) Find the answer 90 opposite 100.

Special Notes:

1) Emphasis to the students db whi this model worKs is important. It
should be stressed that when a number is placed oppoqite 100, the
distance from 0 to the number has, in effect, been dimAda into 100
equal parts.

2) By setting up one problem, many others are also set up, e.g., 50%
of 140k:70 also setS up 60% of 146%4' 85, 120% ef 140 168, etc.

3) A problem that can't be sdived'because the elastic will not stretch
milt be solved by using patterns. 25% of 20 can't be done but 25%
of 1091:425, 25% of 801 20, 25% of 60f.. 15, so 25% of 40A-.: and
25% of 204,

,
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A

10

ORO cemr
CALCOLA

30

50

.60

70

A grid like this eah
be used to find

proximate answers
lb percent problems.

Attach a piece of yo.rr
or etrin9 ixt point A.

.Asi4ple ortack cou.lci be
utNed, The etrini:3 needs

4

80

90

0 10% 2.0 70 30% 40% 50% GO% 70 % 80 cg; 90% 100%.

(19 The bottoyn line is, the
percent line; Al) percents
in `the prdttems'are ecid
on this line.

4 62
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CALdC OLfdcfrOl?,_

Find 20% cre

ULIII tu.t_fl

20

30

40

50

GO

70

80

90

100
05% 10

Look where ihe
yarn crosses the
hne ymrked O.

20% of GO
'20%30%40%50%60%70% 80%90% I0C%

From the example above you can also find
a) 201 of 501---. b) 20% of 20 c) 20% of 90

.re ench of the problems below set up correctly to find the answer?

80% of 4a. 20% of 40 70% of 20

.Use your grid percent calculator to approximate

a) f 60

b) f 70

,o

e) 40% of 50

d) 80% of 65

o 0 0

35 % of50

e) 75% of, 50
--i

f) 62% of 8\.5 1;1

463 s,
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r2
Y4accx..anTO

io

A

10

R0

30

40

50

-60

70

80

90

RYKI % o-C*. 30

Where does
ihQ yarn cross

the percent line?

(A to 2cet50%40X 5Q wiz 7,0% &g00% t00%

From the example above you can also find

a) % of 40 -='; 20 b) % of 90= 45 c) % of 65 32

Are each of the problems below set up correctly to find the answer?

96 of 50 20 IX) of 20749 01.9:760

Use your grid percent calculator to approximate

a) % of 80 20

b) .% of 90 2.1 30

c) of 50 15,

d) % of 100 e-:.1 10

464
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% 0i9()%145

e) % of 752 25

f), % of 35 24
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Ztv- etch the yoxn
across 40 on
the percent sine.

1

to

20

30

40

50

GO

' 10

80

90

100

bem\rr

F\ nci 40% of 20 Find 20 on the percent
line. Look up this line
uxtI i+ croseies The yam.

t

te2 20Z 3Cet 4 a 56460%7a8CM9trit t00%

From the example above you can also find
fp 0 40% of 28 b) 40% of cz-, 12

40% of 50 f, 2.6

c) 40% of 40

Are each of the problems below set up correctly to find the answer?

50 % of 4 0 30% of_ 75% of : 60 GO% of '-\-.15

Use your grid percent calculator to

a) 50% of c-`,- 30

b) 20% of 10

approximate

c) 75% of.

d) 80% of

65

30r

55

e)

f)

48% of 271

85% of 63



a

f ALCOL,.,CrN on
40 1). Attaching another string at A allows

comparisons ontwo problems, e.g7',*
A

which has ihe larger percent for an
ahswer?
A) % of 80= 30 B) % of 50 25

A

4mmppA°

40

50
N GO

.70
80

90

100
0% (0% 20% 30 i 50 40% 'TM ea 00% t00%

Problem A. B

2) Percents greater than 100% can
beworked by two methods.

A) 160% off70=
100% of 70 is 70,
so the student
can find 60% of .

70 on the grid'
add. (See

solid line.)'
and

the

B) 160% of 70
will be
twice 80%
of 70, so
the student
can find,
80% of 70
on the grid
and double.
(Sec ale
dotted line.

40

50

GO

70

- 80

90

100

3) Percents greater ian 100% can also be done by changing the percent scale. You
could either exteJ1 the percent base line.or relabel the percent line using
intervals of 20.

90

100
0% 20% 40% 60% 80% 100%120%140%160% 180%206%

4) Percents less than 1% can be done by relabeling the percent ithe using intervals
of .1.

90

100
CM .1% 2% .3% .6% 670 .7% .- .97 (.0%
Save the grid percent calculators to be used'in latet activities ag an aid In
checking the reasonableness.. of answers.

0"
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ISLAND
BOARD--

11111111111111111111111111111111 NMI IIII
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This is,a
scale drawing
of a "Lake and
Island" board.
To construct
the 3:ward cut

a 30 cmquare
from colored
railroad board.
Enlarge the

Clip the en-
largement to
the board and *
perforate the
corners of-each
island with a
compass point.
Cut the islands
from'poster
paper of con-
trasting color
and use,the

-,ompass marks
to help glue
the islands to
the board. For
durability lam-
inate.

Students can
determine the
size of each
island by using
centimetre
cubes-or-a
transparent
centimetre'grid.

Use Island C asiLthe referende set. What percent of is eah of,the following?
- Estimate first.

- .

Island,A

Island A
.1

0

Island

Island

Island.0 Island

D : :Island

F

H

Island I

Island

Island K

',Change the referencd set. If Island J is the reference.set, what percent of
is Island 1i? E? F? D? A?

IV Use the entitle board as the referenee .set.

(a) What percent of-the board it water, islands?
(14 If a woman parachutea fromQa i)lane over the area what are her chances of

r!-qpdding on island A?
4 4

9

11,

.446 7-
9 .

t
1,

4
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Materiali-: 1) Overhead projector or
chalkboard

2) Prepared list of problems PERCENT
3) Spinners (dice)

APPLICATION4) Coordinated seating chart

I. To.prepare the game shyet construct a

tic-pc-toe grid on an 8.-" by 11"
2

transparency. Select nine cAtegories
depending on which concepts you wish FRACTION
o reVieW a.nd wriee them in the squares.
rhe game sheet pictured to the right DECIMAL
might be used for percent drill and a EQUIVALENCE'S
review of fractions, decimals and
whole numbers.
Construct twOve small transparent

squarps, six labeled with an "X" and six
labeled with an "0", to be used as
markers on the game sheet. DECIMALS

II. For each of the nine categories listed
on the game sheet prepare five or.six
problems on.3 by,5-inch'cards. The
"guess what" category could be.a non-, ,

Math relnted question on.aurrent,

FRACTIONS

FRACTION-

PERCENT
EQUIVALENUS

events.

III. Use the coordinated seating chart to
divide the class into two teams. The
sketch on the right depicts a classroom
with 36 students arranged in rows.

Construct two spinners or.dice so that
you can randomly select. students on
either edT.

.0

TEAM 1

TEAM 2

PE.RCan-
CALcuLATIONS

GUESS
WHAT ?

tr

PERCENT
sENSE.

WHOLE
NUMURS

AT A2, A3 A4 A5 Ae.

BI 52 5,3 54 55 56

CI CZ C3 C4 C5 CG

AI AZ A3 A4 A5 AG

BI B2 53 54 B5 BG

CI CZ C3 C4 C5 C8-

IV. To begic the game eacti team choOns a Capt,ain. The captain's job is to select
the category fromighich theteam will be presented a problem.- Spinners (dice)
determine the person entth4 team, to answer the problem. If the .answer:is incor-

.

rect., the samp.-problem,is given to a member of the opposing team, When someone
does cOrrectly anwer the problem,one of the teams markers is place4 over thb .

appropriateAsOare 6t the gaMe.board. The captkin.for thq opposing-team then
selects Another category and the play centinues.
-The game won by the team that get& chree of their markers in a row or has

410.

the most mai:kers oh the board 'when all categories are covered.
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B-BALL TIME

Basketbal Sft.9.+is-tics Fins+ 4,meS
11.we umbeirk To.keNi fleRceat Mode. 130skirs Made.

Tones 7_43
Smith 21 50
%ne 35 36

I made the most
baskets because I

took the most shots.

But what if a
player toOk 300
shots and made 0%
of them?

Who dtd make the most baskets?

30 %
44o %

5:o %

.
ft

made the
"

0.6,11cbaskets because

ik#11$1ereent of shots

m4de.is highest.-

And what if a
player took only
3 shots and made
100% of them?

Complete the statistics for the rest of the team.

'v""se- W-X/IV's,,..1%."--".- -',/ 0'
16
20

`,...r-N. ,..- v No- v
50°4
25%

4.-

.

wr v ........

Had 9e i§
Bri99s 22
Dotson Lk' 30 30'4 .

tor 50
7

0°.4TA i 2
i o 607 )

25% .
31
44

_.
140,Fowler

Bic lafAisk i ...33 é
20

5C%
140%

.

w /7-utilliamS--23 t5 20%.

TeAriirototis
.

q 7
..

.

' Find the team totals.

Balled on these stotistfes, what five players-would you.pick tq he the'starting
lipeup for the next b.askethall game?

-'1
469
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err.

Decode' the message below.

A = 30% of 28 Camels is aboUt. 9 Camels.

M = 25% of 65 Trues is about Trues.

D = 80% of 31 Kools is about Kools.

K =*45% of 61 Salems is pbout Salems.

S = 10% of 52 Vantages is about Vantages.

N =.90% of 11 Marlboros is about Marlboros.

= 5% of 62 Winstons is about Winstons.

7 50% of 27 Old Golds is about Old Golds.

,G = 75% of 41 Virginia Slims is abbut Virginia Slims.

R = 20% of 99, Tareytons is about Tareytons.

co, .0 s-.0.1. c pt. e MI

16 OR 17 3 OR 4 27 oR 28

13 OR 14 5 OR 6 8 OR 9

13 OR 14

NV ¢1,...0.4.40.....1.1..~0 '1%

7:)
rn
c.ta

rn

9 .OR' 10 30 oR 31

24 OR 25 19 OR 20 8 *OR 9 30 OR 31

0

WAWIK1G THE SURGEOXI GENERAL HAS
.C1Warlt.. SMOKIMG iS. DAt\t8EROU.% TO

1,

V.7i)

re
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ra 0. 7 ,0.0

1.

twit smICE
2ca oF*00

$20, 2ol, or $50
Musr &E $10
So THE M04(44
GMT is $50,

0'1\447 Annir-

)

Ftnd the origindl cost of these other bargains
sr- . .

frqmtne sha,dy a'alvsman.

Pants

Now 1$8, or 80% of

the original cost

AM-FM Radio.

Only $15, 60%-of the
original cost

-Deluxe Hair Dryer

$24, 50% of the
original cost

Camera

$30, 30% of the
original cost

Stereo

Now $80, yucluc:ed to 25%

of the.originalaeost

Bargain of .t.he-TATeek

Electric Guitli;

Ohly $100, redlieed to
40% of the. -6rAplfa..1

cost

0 4 72
0



THE OLD OAK TREE 4

WHAT DID 3HE LITTLE ACORN SAY WHEN

IT GREW UP TO BE A LARGE OAK?

4-5E7mu.mp merTi2. 5 11-

1 Ac-)

7 3
& '11 10P

CIRCLE THE BEST APPROXIMATION. WRITE THE LETTER IN THE BLANK.

iNithet

24 Is. ABOUT 16% .OF

8 Is ABQUT 9% OF.

20 Is ABOUT 14%. OF

5, IS ABOUT 19%. OF.

7 Is ABOUT_ 4% 0F.--

14 Is ABOUT,23'i 0E--.

50 *IS AB.QUT .66% OF"--

?

koo 01/40/

,!

A



A SIGN .OF
THE TIMES

OilarNelsiowl

This ia not a sign of the zodiac, but it may be your lucky stign
today in mathematics'class.

For each Problem on the left shade the boxes on the righOthat
contain a correct answer.

Some-problems-have more than one correct-anSWer.
4 ,

2 Vo of Go 1% of GO .5.%. of GO % of 60 .1% oc GO

1,V0 of 5 .8%tof 5' .3% oc5 2-t% 0-F5 k: 9/.....f. 5
h--, -.-,

50% of 98

5.c3. of \q,i,

..20% (4'98 . 5% oc 98 15% of 98 ---ri10. °A oc*3
d

.5% Crr 50i% of 50 .5% crP 0(:) 1% of 200

I% Of 100 Q-910o-c 117 -}% oc 117 .4% a 11'T 1% °CU?"

.)%-o-P.GO .57/0 pc' GO % a 12.0' it% of' 30 1% oc 80

1% ccf 341 r.9.(X, of 341 2:i% of' 34( i- % of 341 G% oC341,

2. 570 of800 2-Y0 of 1600 1% o4.' 800 .25% crf 800 2.-i % am O0

04 of )38 4- % op I 3.8 id% of 13t i% of 138

it% a 575 casof 575 1% pf 51:75 G% of 575 9-i-,i) of.575

5.9(0 of $100 20% ofs700 4% of4700 -1% o4,160 34% ar$790

WW.v

10,4 turn the papar sideways to see'the sign,i



W-J61;

Ci r.. 1 c t he hes t MATE fo r each p rob I em Pu t t he
Act t e r from your answer above t he problem number ;

)

*
r2Vni arra _Acciek

5A 13 3 7 11 15

1 ) 401. 0 I ( 0
AM. 0.00

f

41. 011. ..

14 8 (0 1Z Ka 2., 10 Lt.

6 0

'31 R 31( -A

3)- 1"0 6f 8S .85

4 ) of I

re. 000. . ,\
.1") ")

/340 4) 1 52.
. ()) 100.:, 8

S.5

?.

16

SOO y 8 5

-7 1 . 5t oi 80
,

es*

. 8 4)

10
WK. 0000 000. 00

1 8

40.0. 0 .0.

S. 100 X

Xas-....r. ware

.8 ) -..1 '',, o f 2 2 t) 300 ,,.N1 220 B ' 33 1.
.,

,
6- .\----

'560. N 448. (; . 5.6 P
r '

12!) 1,1* 1.18

10) ' S .8"0 o

11'1. 8 0 ,.5225
a.. os. 400* coaa ...70 two a.. taa ro. s0s. sima

12) 8.2'0 of S

S0 r
Sio

.00 MVO 601. 6711, 00. 00

418
0040 W.; gin. Odra . 41701.

5 I'
4** Qt PM WO* ;T. *OA 0, S ** 04 0010 4700 00.a 0 ., 01 WA\ 00* ..* 0.0 0000 5 0070 *WM 00* 00

-;

00. 0.

37. 9 N 75.8
00000 Wm* b, .4. 00.

S 225 41800 .

Viv. 00.01, 0.0. 0

tr. 3
% X 4 .1

13). .4801 of iS
0,0 4. fre.. *SS *FS soft* 4. ea ota. *0 MOM 4,5 oliba *00 01.0 Wk.

of1>f5 4

10 '11 7 2 11 " 1 S .1i (0.0 InWfl MAIO !QM VI* VI0 1.04 Of F.1 00441.0 liNi We. M./ *WA

-. 0165- (; .16. 5 1 105 .

- . lei 100 OE* *IT *000 * el. p, 0,0, 0.10. to. \10 OW* OM* a** .,. *R. 0.*
\

.

. .... I'S ) : Ai/ - ) i. . -
.

0 *
?fr. 1.0. wt. **ft, *fa 04 *NA re. RS weamel.n. ks.0 , aVVn ............ms. raft ...sew* Za SO.** VOA* awe, saws e..7 0p.i

16) 2
0/8% of 92.5

, so* 00..00

2% 4' :cP 10 2 w 75

I)

f. *K. -, \a*. elms mu. awn

9 2 .5. N -5-2 ;6- A 192 ..;1 II ,
v ;

Pet i jnlon t o use 8rant cd
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100irt 13 WNW
YOU Wu IT -e

C1QCLE THE BEST ESTI MATE V--0Q. EACH PQOBLET M.
PUT "0 W. LCTTEQ, FPOM YOUk ANSWEW ABOVE 1 1AL PRObLEM
NUMBER. TO COMPLE;R: THE. NIV:SSAGE &LOW.

3

4

5

9

G% of z18 is 12-. 13i 2 A 24 0 C

% of. f0 is 10 200% D 10°./0 17 100%

35% of is 25 70 I G.5 Y 195 S .

4G0 % of 8 s .3.2 T -75 IT'------ 3G 0
of 241- is 135 I 15 U. 2 Q.

.100 010 o f is 8 7 8 la 830 1-4 87 Y

GO% of 48 is 30 L , 5C\ G 70 K

350% of. i s 5 0 15 M 0*-1 H 21000 K

iS 0/0 04-, 6 12% G . 120°,/ U ,G00 % kl

S % of 2 5 30 % J 300% S 3% E.72

125% o-C is 320 378 r 25'3 V H7 L

(34) of 70 i s 78 75 % I, 95 % \A/ ' 110% T__
2.4 s "'A of 700 4 % - P. 96 Vo- V 140 % NI

of is 892 414 M 18000 C 983 0.5%

......cy. of 117 , 2.4 20% \A/ 46% B KDo% 0
100% Elf: 2.3. 41, 23410 .A .23.41 X 2341 P

10Q% P . C 75% G

A \:

4 9

417.:

10

10 5

OIRSO 1.74-azsoGif.

1 11 2. 12 3
R.

.£46.44.9

7 12 G 14 5 13h

A cz,_
1G 1 17 2.. 10

4 '7 6

6

8 0
L

G . 2. 7 '7



INTERESTING ?
YOU CAN BANK ON IT I

16

:111111..fP

4401114101140?
villai1100
0111110";4'w

Jim put $50 per, month in a savings account fw
money earned on his paper route. If the tntefest
rate was 5% per year, how much interest cild Jim
earn?

Think: $50 x 12 months $600 per year
5% means $5 for every $1.00, so the
interest was $5 x .6 _or $30---

Debbie put all af her extra money earned on her
paper route In the bank. Last year this waa
$738.20. At 5% how much'interest did Debbie earn?

Think: :S% means $5 for every $100, so
Debbie's interest was slightly
more than $5 x 7 ($35).

Ii

To keep accurate records Debbie needed.to know
exactly how much interest she earned. Since 5% means
5 out of 100 or ..05,she multiplied .05 x $73 .20 and
got $36.91 interest.

Use your percent sense to approximate the amount of
money earned fromikach of these savings accounts.
Then change the liercent to a decimal and multiply to
get the actual interest.

SAVINGS
- INTEQEST RATE

PEQ- YEAJZ
INTEREST

APPPDX NATION
ACTUAL INTEREST'

CAPIE: D

4. 9,OO , .5 % -

$ 589

s$ IC000 ' 4 %
.

1314 . 5p 6% .
.

6% :
.

4.842. 25 b.... t*

..==..,

477 a ?.
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AT MAT PWCE,
(LC. BUY er

, n I I

1'1 I

Donna wishes to buy a stereo. The
Turntable Tower has a $400 set of stereo
equipment that was marked 15% off. To
find the amount of the discount Donna
thought

15% means $15 for every $100, so.$15
x 4 $60 off.

Sue looked at -a stereo set costing $279
that was marked down 20%. She thought,
"20% means $20 for everY $100, so the
stereo is marke down about $60 ($20 x 3)."

To know the a ual discount Sue wrote
20% as .20 and muftiplied .20 x $279 to
get a diocount of.$ .80.

Use your percent se se to approximate
the amount of these discounts. Then
change the percent to a decimal and multiply
to find the actual discount.

-:,1..6-1. */,..,,..A.41,.,,,,,* -

APPQOXIMAtE
. DISCOUNT

ACTUAL
1NSCOUNTrTEM COST

PCRCENIT

DISCOUNT

STEREO 4 GOO 15%
...._

AM FM cZAMO * 49 10%

,
.

ELECTRIC GUITAR. *18,9 20%

10-NSPEED BIKE t 200 10%

CALCULATOR* . *150

SKIING EQUIPMENT 4300 30%
.

T V $245 r2 0
.

.

CAMPING EQUIPMENT *125 50% ,

MoTOKNCLC $ 975 ', 25% %

4w-,7=a.r.. .'.. .--4'

1

'4 78

$1ilOw
11,, tw.,

.

1()),[(,Wid
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RICENT
RENS I

1

The wet3ht 0- the brain is
about 2.5 cio c# the. -lotol body
weight. How much vvou(d the
brain of- a_ 120 pound person
we9h

pourds

I.

Jean had a. picture thiat was 30mm
long. She asked the. photo s.hop to
reduce- the pktbre
to (05% of- its ori9inal

)eng-th and wId+h . How

lon9 will Ike new

QLD

3

NEW

'210 people attended the school's band
concert last le.ar. Th rar's attendance is
evtpected to be. No% of- fast ye.ar's. Now many

people .afe.
expeded
thi's year?

Fci has owed a store
* 150 'kr one. mon-611.
He must pay the. store

o khg, omourrt. he owes
as a -cinanc..t, charse. How
much i5 tke. fl'honce.1 ,chor3e?

TJ

A

Penni asion to ime granLed
by The 1,tath Croup, Inc. 479

Meanderin5 Creek
ts HZ kilonlares
lor13. 371
the, c.r.eek
inside. a park.'
koiA.1 rnti
the c,rek
inidt +ke park?

kilometres

-There Ivve:r_e 30
problems.-on e.

inath +s-L. Candy
9ot l00% .0)e
problems correct.
How many
problem
ctCci she
9et.

corre.ci?

ewe weAelee ww. ewe ewe ere web wee wee wee. ea a a a

to
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Our school collected 11140
for the Red Cross fund;
Our goal was to-collect $80
What perceni pf our goal
did we collect?

`

..270

RED
CRo5s,

,Marthot bou9ht ck, \
bt'kE..-- for t00% of the'
price . She paid .1(1(0,. Wh4
was the. ovi3inal price ?

poo

Fred pionted 60- Arawberry !

plant6. (0e.of the plants 9rew.
What percent of the plants !

grew?

shots. How many
5hot5 did they 'try ?

'Durin9 a basketballi
9ame Dunkesi
made 400 of the
stlots they tiied.
Tkey made 34 )

rs- year vve had 2,4 incnes
of snowfaft durin,? lidnuaey.

is Apt% :of h.e. snow .j
or ic t, anuary. How many

'inches Of snow fell bast
-ganilary ? inches, -

v,- -."s ego. * ;re -IThe cooking class rriade uS co.okigs
for the Open House. P-1 cookies lwr'necl-
and Couldn't be. used,
percent couldiA be. .**e.d.,?

L , cp.. e LW. MU= OLIM ef .4,, =Saar mile =1:10. CIS. ff,rwa . . a 61...

4

.Permission to use gratiitli
by The Mat h G oup mite.

i

41,
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-PELARGONIUM
1 2 Li 5 7 8 9 0

The cockle Vls
uthati-
sibre paid-{br
ifle -frisbee.

Store cost

LERG

B.,50

Store cost
Markup

Percent of .

markup\

PLN*

52 75

Stortiv cost

,Markup

Pefcent ot
markup

PLUM

422.95

Store cost
Markup

Percent of
markup

Sstore cost

Markup

Peeceht
markup

It

481

St)mo cod, d v t
,i ori. I 1 cr oN,111111 h.

t 1'!1! ht WIC!
iZs Tt.11) t I t,111.
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Which lette"r of the alphabet occurs most frequently in printdd material?
OP

(The following is written as an indimidual activity but can be done in,a,two
person group.)

1) Each student chooses a book.

2), Each student.then selects five lines of'print and keeps a tally to count hew
many times each letter' occurs. If'greph paper is used, and a square shaded
for each occurrence of a letter, 0 bar graph will be constructed.

.3) .To tompile theresults

111111111111 F

Iliiiiii111111111W
1111111111111111111k
0.1"9111011K4011

111111111111M
1 1111111111111111

1111111111111111111flominpmronilipir

several methods can be used.

a) Each student can report his most frequeiA letter to the class, and a
tally on.the blackboard dee be kept.

Nao

large bar graph can be constructed on the bulletin board, and each stu-
Nient can sha4e in hi§ results. The large.bar graph may need to be scaled
to make the size manageable. For example, 1 square on the.large graph
represents 8 squares on each student's graph. If the number of squares
for any-letter on a student's graph does not divi,de by 8, have them saVe
the remainder and pool it with ihe rest of.the class. The sum of the.
remainders can be graphed last. For each letter a ratio.that compares
the .number of occurrences.for tlie letter to the total number of occur-
rences of h11.1etters tallied by the class can be written. The calculator
can be used to convert ratio to a percent.

c) Each student can examine_his.own tally for each letter and writs the ratio,
number of times the letter occurred : total numper of letters counted in 5
lines of print. The ratio can alsobe converted to percbnt (use the calcdu-
later). It may tie -desirable to have students cQnstruct albar graph.depict-
init'the percents. .1

\Ctl\its,
.EII ritr.'1. n Mitt lit..!m t

Awl Mit 11...!ltd t
\ Hunin r.fla.,tvor 482
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Suggestions for analy\zing the restil

a) Studeas may wish to compare 01oi tallies w/th
their neighbor'q.

b) If studdnts have expressed their individual
tallies wtth percentd, the pevents can be added-,-

to see how ilose tbe -sum is to 1092. Reasons
for a variance csiffbe discussed.

Each student san also compare his tndrvidual
percents with the percents calculated from the
class bar graph: Which se of data is more
valid and why? Do the petents for the class
bar graPh add to 100%? /

se

Eftensioils:

I. Morse Code

Morse_COL is designe tor the railid transmission
'of messages. 'Letters aro foritled by a combination of

no more than four doti a /or dashes; digits by a
combination of five dots a9d/or dashes. A dash is
formed by depressing th telegraph c.,ey for a time unit

three times as long as for a dot. The space between
dots and dashes in the jsame letter.has the same time
anit as the dot. For jample,

-1%

L."in M (-se code "t,s
St

emeeses

h4 time Wrt CevI9fil pf 9,

Morse, I I

Character .itnEWA.
I 3 I I

3
4
5.

7

9

0 0 *

* to'

The cost gf sending a message
depends on the number of time units
*in the length of the message. This
is dependent on how often each. let-
ter of the alphabet occurs in the
'message. TO devise a:code that,is
the.most economical, those letters
that-occur most frequently shdu0
be represeneed hy code oharacters
that%-have the shortest time.unit.
lengths. "

4 83

a

.2)

Q.

0 ss.sse-

0 0

.061 ...Va.

. *
9 0

,,, ..
...owl.

* 0 0

* wow..

I ,.
*

* ""'
#

t.F.ONO 9
&a- j

9
7
3
13

9
9
7

8 40
i3

.3 33
4 28
13 t3
2 18

,1A

42
6 19.i

31-Z

3 21

\t,s7 3.5

2. 22
3-t

GA. 45z
G 30

3 9 2.7.
7 3 21

1 9
9 z 13g-,

13 2 2G
11 2.

th G12:2

, 9

Toitral titre len
of average 100.
hlesso.9e.



\

V.- J....

Have each student create his own "Morse code" based qp. the percent frequency
:TOM his individual tally. .For a more efficient code.the.percent frequency from
the large bar graph could be used by the entire class.

The table lists the Mai-se code character for each letter of the alphabet and
g(ve's the total time unit lengtiZof,the averam) 1001-letter message. Students may
wish to compare their codes with the Morse code. Are their codes more efficient
tlian Morse's?.

1

Is the Morse code the:most efficient code in terms of.economy? 0

Research projects:
e\s

1) Is the keyboard arrangement of thelty pewriter efficient? Were percent frequen7
cies of 14tters considered la assigning letters to ehe keys?

2) Check the letter frequencies in a Scrabbfe game. Find the percent frequency
l'or each letter.

NOTE: In creating the Morse code, Samuel F. B. Morse in 1838 counted the
letterg in A Philadelphia newspaper's typecase to help him asaign the characters.
Had he assigned the-s9bbols haphazardly, the average message would hav'e cost. 25%
more. 4

11. 1), Have students use the percent frequencies pf letterEi'based Qn the large.bar
graph to estimate the number of letters in each.of the following:

1.

a) E's in 300 letters

b) 1W's in 1000 letters

c) Z 's in 3000 letters

2) Consider the sentence: "Pack my box with fiVe dozen'liquor jugs."

a) Find the percent frequency-of the letter E in this senten ce.

b) How does this percentt,compare w4th the rrercent frequency for the letter
E fl.om the large bar graph?

c) Check the percent frequencfes of other'letters in the sentence and com-
patre them with the percent frequencies from the large bbr graph.

i) !'llais is a highly unusual paragraph. Do you know
why iPyou try to find oue what odd about it
too quickly.,'it probably won't occur to you. Study
It without hurrying,and you may think of' wh9t it
is. Gaod luck."

t

Rave students trylto,dompose a paragraph or seitence
without using the letter El

Suggested,Readingl The Codebreakers by Davi Kahn,
Ma.cmillan, 1967.
lanatialts_)rietolSiasoLeahk: bdired by aymond T.
Bond, Collier Bookspl965.

I. 48

In 1939' Ernest
Wright wrote 267-
page novel entitled:

bA
asla_lott
Over
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A fairly reliable way of predicting a
ehild's ultimate height from about tvo years
to maturity has recently been discovered.
The results are shown in the table.

Exabpler

,Aian is 2 years old and is 90 cm tall.
How tall will he be at maturity*?

Framthe table a lowy at age two is'50%-
of hia.total height. -

50% of the total height 90 cm

A 50 90 cm
100 .

?.

180 cm

1) Calculate your own ultimate htight to
the nearest centimetre.

2) Calculate the ultimate heights.to the
nearest centimetre of

a) h boy 8 years old who is 120 cm
- tall.

b) A girl of 14 nears who is'162 cm
tall.

c) A girl of 5 years who is 104 cm
tall.,

d) A boy of 13 years who.is 151.cm
tall.

3) Calculate the ultimate heights for
members f your own family less.than
16 years of age,.

k) 'Make two bar graphs, one for boys, one
A'or girls, showing the percent of

1) ultimate height fsr.each age. For
t each find the aes where the t'growth
f spurt" occurs.

A_GE

(YEA12S)

B11211-1

\ 1
a.
3
4
5

7

9
10

II

13
4.

1G

17

eEr2CEIT Or
ULTIMATE 'HEIGHT

G1QLS

31

-4-5

53
57.
e2.

GG

70
74

84

93
97
98
99

100
100

BOYS

2.4't
42
50
54
6

G2.

G9
72.
75
78
81

84

.92
9G
9ELI

99

V35
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The following itemd appeared in the
1902 Edition of the Sears Roebuck
_Catalano, Crown Publishe s, rnc.

Find a current lfdition of the Sears
Catalogue, and ftnd a simgla i. itdm.

tip eottr. the. 41.
Ind.tea. tool n ii Vilikti I.
/1t,l 11t111,Arlty et h-1

110* i itt.hi1.11
WY r Apsh

U. it 2.N 17.1 I 7 .11 1 "MI

a) b)

a)

c)

a) Write down the
current price.

b)-Find.the increase.
C) Find the petoent or

increas'e.

a)

.

c)

Exceptional Valde at S.,9,80.

No.20111130 Wo ofpew our a0.00 Field
Minim tin the
any 0136.00
fon the
itt rletly

not of
Igloos

arket, a
itch grade,

.norileenble held illoolO
Aleut wet know wIllatve
woe-feat taithlfartIon.
{Our 60.00 field glass II
Made tocprossly for ue

. Under contrApf by ono
of tho Innit field
(Rakers In Paylet t iti
tulado of tho very met
m ate ir I ale through.
ant and ovary onn le
aold under t binding

---guarant-eo. lite bermes
wwd in our 60.00 gold
glass deo the finestentity specially

ground achrotunt ic, aocurutiiy ad tottetil or high
magnifying power and flue ethilt on. I be finish
throughout. is perfeet, tho trInim nits, crone' burl
and tops la blaqk enamel, the draw tubes mild403d
la black, and the coverIng thrst gradeof moroccoi
leather. Our 80.00 *lead 6 Lume -Iii stubnimuthilly
fnfilti Nat' tni3 tho workninnship Is the bent, It le a
glass that will stand rough handling, a &tem that ht
built for innetleal purpm.cs And It is a trines that wo
eau absolutely gnaranttm to Itna,satie(action. Our
00.00 field Oak's. mortsuree ill inches high when
closed. Clk Inches when extent ed. Tho weight is 26
ounces. Tho magnifying power le five Omen.

Price, co in plot* with cane and strap.... 80.94
If by mall, pontageo extriies 7 cents

Morrinun en. odIllon Into boon aold tit $8.50 for ttxo plain send 69.211 rot the
'or- %Itoo given up hope of over hot og II WU 1,0 supply our 011-41.. 19 1.111 h titht nt a nil-
Iglkh Ling nage. authentic and milieu-1mA 1411114m, for lwan than the e blunt Ionorport unit y. tend npport Itte9 roe only made RI Adnn by their In frog u en I 3 ppen t-
liit .N1..011:111 y . anti if vim iv 1..11 143 t alio advantage of We pbenomenal purchase.

mit, order In t;11 ly- /V, St 111913 inViitni.
ti ui ftall sheep with lettm..11, Index. only . elft.00(1 a tght. plea heti for ohIptoent, 12 p ..

4

Our Swimming "'lunge.
Our Cotton swimming Tronko.

raruip up in ttNatirtett dest,gne of ..trip,,
With 'draw taring; mesorted himate fa
men or bora.. \Oen ordoring. givi
vratvt. mavotra.

No. OR 7 2119 Our 1111on'n RwlEnniltng
Trunks. our vInl.i I prlee. per nab., Setst

No- 010120 Our nor. Hof log
Trunk". t lit r Mr, el.it wive. per J. WI% ape

If by wait, 3,,uieutie vat no, a oontn.

tilanernan'a and Floidor'a Glover..
No. OR0064 4/ur Vletor Preen.

itIontel Idasentan's (Ilove. Made
of horsehltiet heavily padded'
Crescent pad ex ten d Ing 4 it tt semi.
circle %stand palin,untlt lug tt deep
poi-ket. correctly votlited. Thobt.ot glop on the luarket.

Price, !Mill.. . . ,,.... 1.03i
l'oetuge, extra, '14 co .

No.111/137 1 finding Idsh, rhony
trImplIngs. bright. nickel ()aka,
cliP."Ity, 3 pint% Otimpleic 3.9r1

kkippIng went lit. about 10 lbs.

a) b)

c)
Our Ladlor' Iyvot-Pl000 Bath-ing

No, 01:02 1 4. L"111117V 1/111on Ault
with shirt. Math) from good quality
navy blue cotton fabric, with sailor
Collar, blouse effect, with I ho collar
arnh akin. trimmed with white' braid.
tilve waist, awl bust mnasuro when or..
(Iining (lur special prlee per sult.1121.50

No. OR 'MIA Ladles' Union Nutt wAth
( eldrt. Made from goOd quality bin.c

mollair or brilliantine, Manor vshape front, the "collar and shirt
trimmed w it braid, button front. ti I re
waist and bust minium w hen orde ring.

Our spacial price. , 153.110
restage, 30 to 86 rents.

31- a)

te*

No. 121#872 VU.75

c). :.1.o.
46

a)

191,. t:11
tqw(.1( cL4-111s.

V
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1)
-

How many dltates have a sales
tax? (D.C. is not.a
§tate.)

2) How many states do not have a
sales tax?

3) What percent of the St/states
have a sales tax?

4) Ales your state halk a sales
'tax? If so, what is
the rate?

5> What is the highest rate listed?
.What state(s)?

6) What is the lowest rate listed?
Whatestate(s)?

;,,lo,!!!
1 t I h 1 tIII!.

You will need a 1.975 or'newer almanac
and some advertisements from a local news-
paper or catalog to do this assignmdnt.

What is the year of your almanac?

Use the index to find the page for Taxes
(State) -7 Sales.

7) Slectt ten items from the newspaper or catalog,
.

and"find their total cost. )

a) Use the tax ratefrom #5 to find the sales tax.'on the total coat.

b) Ose the tax rate trom #6 to.find -the sales tax on the total cost%

c) Your answer to (a) is how much larger than your answer to (b)?

) If die tai rate in your state is not the highest or lowest rate,use it to 1
.find the sales tax for the ten items.

4?7

.1!1 l'C°19C
1 1 t I .1,-,

.01
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YEAR POPULATION 2 ce 2"

17 9 0 3,29, 2.14 4,000,060

18 00 5,30 8,483 5poopoo i,000,000 2.5.070

-.
k....

.

_

,

4
. .

_ .

, ,

.

,

..

_.._.

.

. .

1970
. , . .

fry,

(. '
)

A LA

1

You will neeC1 a 1971.

or neIer almanac. Use
the index to fInd the
page location for:United-
States population:

The national census
was first taken in 1790.

0 0

COM PUlt TO
T14 E NEAI.ES-T

Since then a census has
been taken every 10
years.

a) From the almanac copy
'the population for each
ten-year'period from
1790 eb 1970.
b)'Round each figure to
the nearest million.
c) Find the change in
population for eacli
period--nse the numbers
in Colamn 0 to get your
answer.
.d) Find thespercent
change for each period_
by dividing the change-.-
Column-by the rounded
.popuiation of the
previous eensus ear--
Column

'Which column gives
you more information--
Column or 'Column

Why?

What major trend do
you see?

1

,
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CERTAIN GROWTHS ARE BENEFICIAL

Many kinds of.growth occur and are studied in mathematics. Some involve growth
by a fixed amount, some by a fixed rate. These two can produce stirprisingly Aif-
ferearesults.

Have' students compute the outcome of depositing $1000 at a bank at a 5% interest
rate compounded annually for 20 years. and compare it with a Aposit of,$1000 in-
creased annually by a fixed-amount of interest '($50.00 5% of $1000) for.20 years.

Tables could be used to orghnize the results,and a hand_ calculator would sim-
pliq the.computation. Interest paymektts should be mounded to the nearest cent..

COMOOLM D INTEQnT (fixed v=ccke

Amouni

Interewi-

41000.00 tt:(050.0p

$1102.50

*115763

*1215.51

.-styipLE iNTEtacsi
(fixed conok.kni)

A9e of
deposi+

in
years

Amoun+
a+

be nntnq
of

yQct.v-

Fixed
arnoun+ a
tviteresf
ccfdiked
each yeoy\

1 000.bo *50.00
2: *1050.00 *50.00
3

i
1st MO. 00 $50.00

*1150.00 **LOD

Discuss the two outcomes. In the fink table the amount of growth cach year..
shares in.the growth during the next year.

Suppose that the interest is compounded semi-annually or quarterly. what
effect would,this have? Some banks compound interest continuously.. What does
this mean? Investigate the,savings plans offered at banIcs and scrii-ing& and loan',
Which would be the best for short term deposits? long-term deposits?

In the bank cOmpound interest amounts.are calculated from the formula
r mt ,

A (1 it , where r ie the annual.rate of simple interest, t is the t4e period

-in years, m is the,rnumber of compounding periods.in a ye;ir. By the use of the

l'ormult it can be shown thae'the'effective annual yie-ld of a 7% savings certifi-
.07 365cate compouded daily for a 365,day year is 7,25.% 64. (1 4 x 1NT) 1.-0725).

If compounded continuously,the formula used'is A r e
rt

where e is the base of

natural logarithmst A
e.07 x 1

= 7.735, an effective annual yield of 7.35%.

411 Thus, a 7% certificatf could yiel(1.7.25% or 7.35%. '

'

'1111 %11 Vi111114 ' I

_
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Time payments allow the ctinsumer the use of an articlebefore ,he has corn:

pletely paid for it. In exchange for the convenience the consuNer must pay a
service charge.

In buying A hone few p ple realize that the interest (service charge) they .

will pay on the mortgage may unt to more than the money they.borrowed. In addi-
tion, long term paynent plans can increase 'the total service charge cbnsiderably.

Pose the following situatien to your class:
You pre borrowing $10,000 to buy a home.' The interest rate is 8% each year on the

.unpaid balance. Only onme- payment each year is made on the loan. How lance would'
the yearly payment have to be in order to cover the service charge.(intevest) the
first year?' If the loen is,paid off in 20 years,how much money del you Chink is
paid in interest? If the loan is paid in 30 annual payments,how much ipterest is'
paid?

Two tab).es are prbvided that give a year by year breakdown of the payment of
the loan--one,!.a twenty-year plan, the other, a thirty7ear plan. All amounts are
rounded to the nearest dollar.

CoiUmn (4) is 8% of Column (?)'
Column (5) = Column (3)'- Column (4)
Column (6) = Column (2) - Column (5)

Hand out the tablei or make a traneparency for the overhead. The.following questions
are suggested for discussion.

1) For each plan how mufip is the yearly payment?
2) How much of the first payment in each table is used for

money is still'owed at the end of the first year?
3) After the tenth payment how much money.is still owed?
4) Students could draw a bar graph'showing the balance owed
5) In Raying off the 20-year loan:how much money is spent?

interest?
6) Which loan is the most costly? By how much?
7) Why would soMeone'select the more costly plan?

interest? HoNlmuch

for each year.
What Is the amount of .

Extension,:

Have students select an iteWs) they would like to purchase, e.g., stereo, .

10-speed,.skiing equipment from a local store or mail-order catdlogue. Investigate
the time payment plIp(s) of the store and/or catalogue. Students could organize
the results'in a table similar to the two, mortgage tables:. Suppose a credit card
viere used for the purchase. Disclass the linterest charge. How long would At take
to pay for the iteM if S10 a month was paid? .What would the total servidh charge be?

4 99
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4.00_Luan .at .avo
Repaid in 21 yt;"lars HIDDEN COSTS IN A HOME (coNTINuEp)

loan
Age of

in

years

(1)

Unpaid
balant e

tram
prevmus

year
(2)

Payment
made

(1.)
\...

Interest
at 8G/0

(4)

Reduction
of

moitgage

(5) .

Balance

(6)

..

,

1

.

4

5

0
6

7/ ,
8

, 9

*10

11

12

11

li41
,

15

36

J 7

Ifft,
19

20

21

10,00()

9,800

9,58-1

9,151

91099

8,827

8,511

8,216

7,871 .,

7,53)3

7,101
,

6,671

.6,205

\5,701

5,157

4,570

3,9 i 6

,1,251

2,511

1,712

.849

'1000

1000

1000

1000

1000

1000

1000

1000

1000

1000

10(1)

,
1000

1000

1000
..

1000

1000

1000

1000
a

1000
....--,

1000

917'

.

1%

"

800

784

767 ,

748.

728

706.

681

657

1 6 I()

600

568

534

, 4%

456

413

166

315

260

201

117

68.

200 -,

216

2 11,

254

272

294

317

14 i

370

400

412

166

504

544

587 .

634

685

740

799

, 86 i

849

'.

-

. 9,800-

9,584

9,.351

9.099

8,827

8,51.1

8,216

7,87 i

7,501

7,101

6,671

6,205

5,701

5,157

4,570

3,936

3,251

2,511

1,712

849

0

0

-1 otal 20,917
v

10,9 17 . 10,000
-

_

t

-110,000 than .at 81Vo
Repaid in 29 Years

Age of
loan in
yeats

(1)

Unpaid*balance
from

previous

(2)
,

PRment
made

,
.

,

(3)

Interest
at 8°/0

(4)

Redia tion
ol

mo;tgage

(5)

ffalan( e

,. ril

( 6 )

1 10,000 900 800 100 9,900
2 . 9,900 90t) . 792 108 9,792

- 3 9,792 900 78'71 117

4 4,675 906 '774 126 9,549
5 . 9,549 900 764 136 9 ,41 i
6 9,4' '900 753 14 7 9,266

,
7 9,266 906 741 159 9,107
8 9,107 900 729 ' 171 8,9 36

. 9 8,936 ), 900 715 8,751
10 8,751 900 700

.185

200 - -,.., i

11 8,551 900 684 216 8,3 15
12 '8,33S 900 667 213 8,102
13 8,102,. 900 648 252 7 850
14 7,850 900 628 ,')mr../ ._ 7,57,8

15 7,578 900 606 294 7,284
16 7,284 900 583 317 6,907
17 6,967 900 557 .34.3 6,624
18 6,624 900 530 370 6.254
19 6,254 900. 54 400 5,54
20 5,(154 900 468 432 5422
21 5,422 900 . 4 14 466 4,956
22 4,956 900 396 504 4,452
23 4,452 960 :356 544

.
3i908

24 . 3,908 900 313 587 ^3,321

25 3,321 900 266 634 2,687%

26 .2,685 906 215 685 2,002

27 :902 900 160 740 1.2112

28.. 1,262 900 101 799 463

21 463 500 37 463 . 0
,

-,..

. Total 25,700 T5,700, 10;000

S.
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PERCpT FALLACIrc:
I V I t 1'1 ) I s'ilc

Even though many people havp an.underitanding of the concept of percent7,they

commonly make errots in dealing with successive rates.oOncrease or.detTease.1
For elampie,.they assqme ihat mo'ineretiSeS'of 10% are the aame'as one increase.

of 20%. They aldo conclude that an incrase !of LO% followed by a decrease of 10Z

is the same as na change at all.

Many puzzles have been patterned on the las,t'fallacy. For example:

Mr. Smith bought a car for $600. He then marked the. price-up
,-50% and tried to sell the tar. After fiVe nhaUCCOaafv1Manths
he marked the price down 50% and sold the car. Did Mr. Smith
gai,o, lose or break eveh on the aal? This question will be
answered on the'next page:

First, let's examine two increases of 10%. ,Supiose we,atart with $100.

Initial amount = $100

10% increase 10% of $100 $10

New total $100.+ $10 $110

10% increase = 10% oC $110 $11

Total $121 4

Increase $121 $100 $21
4

$21 = 21% of $100

Thus, two successive increases of 10% are the same as an increase of 21%.

Similarly, let's look at two decreases. of 10%.

Initial amount = $1600

10% decrease = 10% of $100 $10

New total = $100 - $10 = $90

10% decrease = 10% of $90 = $9

Total $81

Decrease = $100 - $81 $19

$19 19% of $100

Two succsive decreases of 3,0% are,the same as a decrease of 19%!

a
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PERCENT FALLACIES (CO.NTINUED)

, Now let's investigate Mr. Sinith's ear deal.
4

Initial cost $600 /

. 50% increase *-50% of $600,..-$300

Total cost, ... $900

)k50% decrease .,. 50% of $900 ... .

t Selling price $900 - $450 $450

Mr. Smith lost $600 - $450 w $1501!

-

5.

Afeer developing the concept of Percent 'with the student,questions involving '\

the percent fallacies could be used for cfnss warm-ups, graup discussions and/or

problem-solving activities. Some suggestions are:

. t .

1)4 Jill iiispes to purchase a ten-speed bike priced at $200. Since she is a little
. A

V short of,cash,she decides
.

to Ikait until the bike goes on sale.l'In4July the

price is marked down 10%. In August the price is marked down another 10%. If

she buys in August,how.much.will she have to pay for the bike?
L.

4.5

2) In 1970 the population of The U.S. was about 200,000;000. If the, population

increases at a rate of 14% evAry ten years,what will the pgpulation be in 1980?

1990? 2000? etc.? What was the.population in 1960?

r
14hat siongle rate of.increase is te,same as two successive increases of 20%?

4) A rancher has a herd of 500 caitle. In the spring he has a 30% increase: In

the fall he sells 30% of the herd. Is his herd less than, greater than or equal

to 500 cattle?
4

5) Is an increase of 10% followeg by a decrease of 10% the same as a decrease of

10% followed by an increase of 10%? /

6

J
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