N ~..§_% B et A e adian £l o T o e e e

L4

‘emnphagts sect

- arithnetic, estimation and approximation,” and laboratory approaches. *

" ways to introduce or develop topics, and suggest wa ys to involve

AR R SRR AR R K ok Ao K o oo s ook o R koK o kol o Sk ook s ok ok

. v
- ' . , 7
, . . . .
A -

. . - DOCORERT RESUNE, |
ED 183 364 : | . ~ .88 029 673"
AUTHOR Aoffer; Shirley Ann, Bd. - .
TITLE Ratio, Proportign and Scaling. Mathenatics Resource
Project. o J Loy .
.. INSTITOTION Oregon Wniv,, tugene. "

SPONS AGENCY Natlonal Seience Foundagion, Washington, D.C.

POB DATE 75 . |

ROTE - 494p.; Not available in paper copy due to marglnal
. (

legibility of original document |
EDRS PRICE MF02 Plus Postage. PC No¥ Available fron ‘EDRS.
DESCRIPTOR S Flementary Secondary Fducation: Games: Instructional

Haterials: Mathewatical Applications; *Mathématiczs

e e oo Education:-Mathematics Instruction: Nathematdes - oo

Haterials: Probtlem Solving: *Ratios (Mathematics) i
i Resodrce Guides: *Resource Materials: Resource Units;
*Teaching Gunldes: Worksheets : : .

IDENTIFIERS - wlculators: *Hathematics Resource Project:
. 'ling_ ) Lt :
.ABSTRACT - X

A,

The Mathematics Resource Proiect has as its goal the

~production of toplcal résources for teachers, drawn from the vast
" anounts of av;%iable material, This experimental edition on Ratio,

Proportion, and Scaling,-contains a teaching emphasis section, ‘a
classroon mat§'ia1s sectlion, and teacher commentaries. The teachiny
on ‘stresses ideas ghich -may help to teach khe topic,

including calculators, applications,’ problem solving, mehtal

The teacher commentaries are intended to provide new mathematical
informatibn, give & rationale for teaching a toplc, suggest altefnate -

-

students. The classroom materials are kKeyed to each other, to the
teaching emphasis, and to the commentaries. They incliude workshests,

- transparency masters, laboratory cards and activitles, ganmes,

teacher-directed activities, and bulletin board suggestions..{ux) * -

.
o . J . - Al
R .. . . .
) & ‘ ~ . : %ﬁﬁ/ ‘
& .
N . . +
"~ Al a
.

A , - : ‘-. . ' . X-
\ s po
dokodokokdkokokk
* Repro duct lons supplied by EDRS ate the best that can be made . *
e o . frofm the origin#l document. - %
#*m*****m**ik********#***********%m**y‘******wm*m***************mﬁ%*w**

[

~\
’ a
-




‘@ o | mnw[mmlm . ;

T e T T A P p b P e oy ORI L s ihacen = PRI Tt P

Mo,

1N

.ED183364 @
§

t4

- . .o P ; —— - - e MAY ER’AL HAS BEEN QBADU ED BY
US DEPARTMENY OF HEALTH . . ] “J——Q‘M&
EDUCATION & WELKARYE . . !
NATIONAL INSTITUTE OF

BOUCAYION \

THIS DOCUMENT HAS DELN REPRO: ! —

DUCRD EXRACTILY AS RECEIVED FROM
THE F‘(M)ON OR ORGANIZATION ORIGIN-

ATING 11 JPOINTS OF VIEW OR OPINIONS - - TO THE EDUCATIONAL RESQU.F.*CEb
STATED OO NOY NECESSARNILY REPRE INFORMATION CENTER (ERIC)
SENTOQFEICIAL NATIONAL INSTITUTE OF . .

COUCAYION POSITION OR POLIC Y
I 4

| RESOURCE . .
- PROJECT .

/

L4 ’ ’ . ¢

ThfﬁLempe:imental edition is being puinshed and distribyted’
by the Mathematics Resourcg Project. Permission to reproduce any
part of this resource must be obtained in writing from the project .
director. Please address all inquiries to 154 Prince Lucien
Campbell, Univérsity of Oregon, Eugene, Qregon 97403,

»

-~

\

The Mathematics ,Resource Project developed these materials
. under & grapt from\the National Science Foundation. ‘

L) ’ 7
. CP 1975 University of Oregon

' Oregon 'State System of Higher Education,
Allﬂrighéé resarved.

@
SE 029 613

PI?QPOI?“ o o

~PERAMISSION TQ REPRODUCE THIS )

v o o Y St e ST,



L

N

DIRECTOR:  °

MATHEMATICS EDUCATION COMBONENT: .

-

L]

CLASSROOM MATERIALS:

NUMBER SENSE AND ARITHMETIC SKILLS

RATIO, PROPORTION AND SCALING

"  GRADUATE ASSISTANT:

. t

SPECIAL WRITING,ASSIGNMENTS :
) !

EVALUATION AND FIELD TESTING:

A4

BRODUCTION AND EDITING:

1 Dt

GRAPHIC ARTISTS:

- . i

PRODUCTION TYPIST:

o f
PROJECT TYPIST: . -
, PROOFREADERS: . . .
>~ -
PASTE UP: : | & .
. t
) . ' ‘)
i }-‘;,‘ . ‘J |
§ ?'J"‘ " *

Alan R. Hoffer

J1l1l Hermanson
Ted Nelson
Larry Sowder

B

+

Margaret Sedgwick (Elementary School)

Patricia Tuel (Junior High School)
James Young (Senio¥x High School)

Richard Brannan (Juniox ‘High School) .

Sue Ann McGraw (Senior High School)

Janet J. Brougher

Albert Bennett

Gary L. Musser

Shirley Ann Hoffer

Percy L. Fr -
Jon Sedgwick .

Kafen Irwin

Robert C. Rice

LY

Michael Boghnke
Erin Hoffkr

+
[

{
Gail Ryan

-Sge Widder

)



ST T T T T TR A v hemaaer s sy 0 v e e TR A e s s s e vl bk B it e BRI, L N L M s o e e o T e e T o L e e - o - = - ot e
. -

4 \ . J ;- g 1 - H
' ‘
. . L i ] 7 e N g 3
e b . o o _ _ .
- . . «
- : .
v .
.
* ) - L .
* \h— ‘ .
.
. . -

(] % .
Partioipante at the Adviaory UConference held on June 9-12, 1974 at the Eugene
x Hotel, Fugere, Oneqon: KAREN BILLINGS (Eugene School Distrirt 43), LYD BRAUN (State
Univeraity of New York, Stony'Brook), JANET BROUGHER .(Univexsity of Oregon), ROBERT
DAVIS (University of Illinois), BENJAMIN DUDLEY (Philsddelphia School District?),
WILLIAM FITZGERALD (Michiigan State Unlversity), JANE. DONNELLY GAWRONSKI (San Diego
1City Schools), JAY GREENWOOD (Multnomah County IED), JOHN HAAS (University ofy
Colorado), ALICE/HART “(University of I1llinois at Chicago Circle), LARRY HATPIELD
(University of Gkorgia), JILL HERMANSON (University of Oregon),.ALAN HOFFER
(University’of Oregon), SHIRLEY ANN HOFFER (Uriversity of Oregon), JUDY JOHNSON
(Eugene School District 4J), WES JOHNSON (Sealtle Public Schools), EUGENE MAIER -
{(University of Oregon), SCOTT McFADDEN (Eugane School District 4J), SUE McGRAW  °
"(LaGrande School District), MARY MONJYGOMERY (University of Wisconsin), GARY MUSSER
(Oregon State University), TED NELSON (University of Oregon), ALAN OSBORNE (Ohio State
University), OSCAR SCHAAF (Eugene Schopl District 4J), FRED SCHIPPERT (Detroit School
District), ALBERT SHULTE (Oakland County Mathematics. Project), ROSS TAYLOR
(Minneapolis Public Schools), HEYWARD THOMAS (Atlanta Public 'Schools), MAYNARD THOMPSON
(Indiana University) PAT TUEL (San Francisco Unified School District), IRVIN VANCE \
(Education Develapment Center), WAYNE WICKBLGREN (University of Oregon), WILLIE
WILLIAMS (Florida Internatiénal University), JIM YOUNG (Béthel School District 52).

. v

* Partigipants at the Didgetice qamznar held September 8-12, 1975 at the Mathematied
, Regource cantcr, Univerai tu of Dreaon, Eugene, Oregon: TOM CARPENTER (Universify of .
‘ Wisconsin), LARRY HATFIELD (University of Georgia), RICHARD LESH (Northwestern
. University), ROBERT REYS {University'of Missouri), R1CHARD SHUMWAY (Ohio - State
i University), and HAROLD TRIMBLh (Ohio Staq@ University)

o

Comaultant for Evaizgztion: ALAN OSBORNE (Ohio State University).
3 : ’ . . R
¥ .
> - ’ ] Sn
. . _
. LY
. — " .ADVISCRY BOARD " \
' e : _
. STEVEN BROWN (State University of New York, Buffalo) \
{ LARRY HATFIELD  (University of Georgia) ' . ]
WES JOHNSON  °*  (SeattlefPublic Schools) ™
Iy.i ‘ . .o : -~ } )
. ROBERT KARPLUS (Unifersity of %?Lifornia, Berkeley) '
- 'l . A ,
EUGENE MAIER (Oregon Mathematics Education Council) .
. » . . ) * . . . .
. . . . N ( \ s
‘. . . ¥ &
o ~ N 4 | 141
» “ e >




CEEETEEENL A= e e RPTLSETESE R s r A E e n A T e e aea

THE SITUATION
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INCREASE]
— SUPERINTENDENT

WHY DIDNT MY
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- and require tegchers to use these to

The demands on teachers are heavy.
The fifth or sixth gradelteacher with"-
25 to 30 students is 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 dgy. Within this agsignment the
teéchér,must find time for correcting
homework, writing and grgding tests,
discussions with individual stgdents,
parent conferences, teacher meetings and
lesson preparationg. Iéiaddition, the
teacher may be agked fg gsponsor a stu-
dent.grpup, be present at athletic
even;:s% open houges, or coach an
athletfc team.

Demands are made on thé teacher,
from other sources. Students, parents
th educators ask that the teacher be
aware of students' feelings, self- imageg
and rights. Sehool districts ask teachers
to enlarge their backgrounds in mathema-
tiéal or educational areas, The state
may_imﬁose.a list of atudent’ogjectives
2
evaluate gach student. Therg aré preg-
sures from parents for students to
perform well on standavdized tests.)
MaLhemaL;\Ihns and mathematics educators
are asking teachers to retain the good .
parts of modern mathematics, use the
laboratory approéch, teath problem‘561§~
ing as well as to incregse their knowledge
of learning theories, teaching strategisa,

and diagnosis and evaluation.

Y
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WHERE TQ START? S o . H_F ‘ There ‘18- a proliferation

‘of textboaks and suﬁplementary

material available. Much of

" this 18 related to the demands
on Ceaéﬁ%ﬁﬁ?ﬁiacussed above.
The teacher in small outlying

areas has little chance to see

‘ much of this ﬁaterial, while

the teacher close to workshop \
L . and resource centers often
ISOLATIONVILLE finds -the .amount of avadlable
V.S A%

F?ESOUQCE CENTER
VR ‘S A, 1“

material unorgén§zed and

|

overwhelming:
. v 3
. » The Mathematics Resource Project was conceived to help with these concerns. .

The goal of this project is8 to draw from the vast amounts of material avallable
. to produce topical resources for teachers. These resources are intended to help
teachers provide a more effective learning enviromment for, their students. From

the resources, teachers.can select classroom materials emphasizing interesting drill

e and practice, concept—building, problem solving,_laboratory approach, and so forth.
“When completed the resources will include read;nga igacontent, learning ‘theories,
\diagnoéis and evaluation as.well as references to.other sources. A list of the
resources is given below. T ' ‘ *
, N , ‘q\ ’ \
Number Sense and Arithmetic Skills (experimental edition, 1975) 1
. { Ratio, Proportion and Scaling (EXperimentalxgdipion, 1975) |
Geometry (in progress, 1976) L h ,
.. . _ Mathematics in Sc1ence and QOciety (tn pxogress, 1976) .f'
. Numbe1 Patterns and Theory . .
. ' Mathematical Systems and Sentences
* Measurement and the Metric System \
Relations and Graphs v
‘ Statistics and Information Organization d
' Frobability and Expectatdon r ’ ‘
P . “
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INTRODUCTAN | : .
TEACENNG EYPHOSES
i Calculators '

Applications

Problem Solving

Mental Arithmetic. LagliP

‘\\ -~ Estimation and Approxipiation

Laboratory Approaches
b .

. .
CLASSBOON  MATERIALS
. RATIO -, ‘
Getting Started
- | Rate
) Equivalent )
-Ratio Qs a Real Number
‘ . .
PROPORTION
Gettinz Started
< Application

SCALING
Gegting Started P' ' .
¢ _ . Making a Scale Drawing : x
) Sﬁgﬁlementary Ideas in Scaling
o e ’ Maps.

. - PERCENT
Percent Sense
v As a Ratio
| As a Fr§ctién7Decimal

Solving Percent ProblePs
. - h\.
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WHAT 1S IN THIS RESOURCE?
‘The Teaching Ewmphases section stresses
\
important areas which may help to teach

most topigs. These include:

.. ‘ Calculators /’
' ,Applic'ations .

?:r Problem Solving

Mental Ari(;hmeti(:. '

-~

~, ‘Estimation and Approxiﬁation
. .5\ -

Y . »
WLaboratory Approaches

The (lassroor Materials section in-,

, c¢ludes:
» ¢

* Paper and pencil worksheets

° Tranéparency masters

* Laboratdry cards and activities

*» Games ‘ . ' . |

e Teacher directed activities

"¢ Bulletin board ouggestiono- ) /

( The teaoher commentaries which appear
before the subsections of the classroom
materials intend to: |

* Provide new mathematical 1nformasxon
(historical, etc.)

* Give 4 rationale foy teaching a topic.

. Suggest alternate ways to 1ntroduce
) or develop topics :

. ¢« Suggest ways to involve students
» Highlight thé classroom pages

Y:v Give more ideas on the, teaching .
emphades . ", .

This is an experimental edition of RATIO, PROPORTION AND SCALING,
1s intended to provide teachers with ideds and materials .to help them in their im-
portant work which involves the minds and personalities of their students.

‘page.

B T P B T N T (S A

The resource

HOW-ARE THE IDEAS RELATED?

The classroom mauerials are keyed to
éach other within the section, to the
teaching emphases and to the commen-
taries with symbols and teacher talk'os
shown on the neXt page. ¢
'_The commentaries ré}er to sgpecific -
classroom pages (cited in italics) and
often a classrqom pdge 1s shown reduced
in'sizo next to the discussion of the

The.commentario? relate.theqvariw

ous teaching emphases :to the mathematical

» - . I
topic of that subsection.

Each teaching emphasis 1nc1udes a

" rationale, highlights from the classroom

' is appropriate for his/her students.

materials and a compliete list of class-

toom pages related to that emphasis.ﬁ

_HOW CAN THE RESOURCE BE USED?

&’

Each teacher will decide which material
The °~

importance of the teacher's role in making

" these detisions cannot ‘be emphasized

8

strongly enough. A teacher might use a
. 3

few of the paper and pencil worksheets to '
supplement the textbook, use the }abora-

tory activities to give more "hands-qn"

‘experience,' or organize a unit around a \

teaching emphasis. Thus; the resource can
serve as a springboard to develop a more
flexible mathamatics curriculum: More
importantly, the teachier can sopplement .
the resource with his/her own ideag to

build a dynamic instructional program.

N vii
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When a ditto master is made using the thermofax process, the material in blue

™

\

-

7

PAGE FEATURES

Ay s e T e e s e ndadeesbes veeen (o ot M ee s b =
oy . s « LY S,

will not reproduce, Thus, the student's copy will contain only the material printed

in black. - The corners ase designed to describe.the contént on each page.

The symbols below identify
the teaching emphases in
this resource. Each of
these is discussed in the
cection Teaching Emphases.

Calculators

&

757

! ¥
A{I

N7

fi

»

These are the main topics
covered on this paﬁe.

Enrtchment (involving investigations

or extensions of mathematdical topics)
. A

Skill-building (involving self-

corrvecting pages and applications)

Tntroduction (hsing concrete or semi-
céencrete modéels to introduce conéepts
and meanings) .

(&

Applications

.

??i'

Probleﬁ SOIWQQS'

>

&

" -
- ~ . EATIMA, OMAR'S WIFE, SENT HIM TO THE WELL YO GET ENACTLY ONE
Mental . ’

LITRE OF WATER. MHOWEVER, ME HAD ONLY A S5-LITRE JUG AND A Z-LITRE JUG. -
Arithmetic . ' CAN YOU HELP OMAR FIGURE OUT HOW TO GET EXACTLY 1 LITRE?

>

o{

Algorithms

-

ONLY HIS 5-LITRE AND 2-LITRE JuGs?

R

“WHAT AMOUNTS OF WATER CAN DE ODl;I\lNED USING ONLY 3 ¢, 5 ¢,

Estimation and - AND 11 € JuGs?
Approximation \

=

)

Laboratory
Approaches

Here 1s the type of activity.
This refers to the Suggested
use of the page.

/

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

1¢,2¢,3¢,4¢,5¢,6¢,7¢,8¢t

SEE IF YOU CAN FIND THREE JUGS THAT WILL MEASURE AMOUNTS FROM
*
1 LitrRe 70 20 LITRES USING NO OTHER CONTAINERS! *

COULD YOU HAVE USED ONLY TWO JUGS?T
[

VT

Any othgr blue

material\on the
page is teacher
talk..

Credit.is given here to the gource if the
page'is a direct copy. JIdeas from other
sources .are also noted.

. : _' ’ viii
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‘far afield effortlessly."”

'CALCULATORS: .

RATIONALE - .
As early as the seventh century B.C.

- the counting board or abacus was in-

vented and used for simple whole number
computations. _Meéehants and traders of
ancient times probably would have found
thé abacus cumbersome to carry around inp
their back pockef. If they were alive
today, they could not only have a Ca}- ‘
culétor in their pocket but they might
havé a computer terminal in their brief-
casel Electronic calculators are one
of the hottesé”selling items around the
world. They are becoming as popular
and inexpegsivé as watches. They give

instantaneous effortless answers to

_\&gny computations. They are small,
‘quiet and cheap. ' ‘

Using a calculator is relatively
easy., You phsh a few buttons in sequence
and "Voilﬁ!" the keyboard display flashes
the answer. ''Most of us have so far
explored numberland by the very laborious,
manual route. The hand calculator lets
§6u travel by automation, and explore:
fWallace Judd]
Paper and pencil calculations are often '
slow, inaccurate ang tiresome. Iqterest.
and enthusiasm for mathematics is often -
kille& by such drudgery. The .calculator
bacomes a fantastic‘tool that frees us .
to do inveStigations .and problem, solving.
Its speed allows us €o kegp pace with our
racing minds as we search for so;utions;

conjectures, and more guestions.

. . \

» ~ 1
S

* forms

el e i B gtn ke

The electwonic calculator is NOT a
fad; 1t Is-hére to stay. Like the radio
and televigion, so;n everyone may  own
one (or two or three). The calculator
is bound to chﬁnge our way of life just

as other advances in technology. have.

‘Already educators are arguing about the

use of the calculatdr_in the mathematics
classroom. Should the calculator be
used when teaching arithmetic skills in

elementary schools? Will children need

. to memorize addition and multiplication

facts 1f they learn to compute using a
CalCU1&t0%? Will senior high students
need to légrn how to use logarithmic
tables.or should they use an eleCtronicl

calculator instead? In other %;Fds, the

* whole mathematics curriculum from kinderw

garten through-college will need to make
serious adjustments to account for the
Be-

cause the cqljculator is becoming avafl-

use. of the ,electronic calculator.

able to all members of our gociety,
incfbding children, educé}ors will need
to decide how electronxghgflculators
fit into the school curriculum.

\Becently,pocket or desk calculators

have been used in @athématics classroons

to motivate students and expand their

ability to solve "megsy".reélﬁwérld 8
problems (i.e., stock investments, tax
,-interest on car payments, pollu-
tion controls). The calculator provides
the immediggg feedback of answers and a

probelm~solving tluxibility that

C et e e e §
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TEACHING EMPHASFS

LY .

encouragea the student to become in-
volved 1in couniplex computations.
However, -one needs to be carefull

Most calculators do not retain and .

-display all the numberf;;;\;peratians <

entered. If wrong numbers are entered 11
or operations are entered in the wrong
order (a faulty algorithm sequence), = 1.

the Incorrect answer must be reccgnized

by the student. To¢ tell ‘a reasonable L e

answer from an unreaqopable Qne, a;qlﬁéffwwi;:éw“

T
.

bfgdent needs te know how to compﬁté

using the basic arithmetic facts, how
te round numbers, how to estimate and
approximate answers, and how to place’
"Arithmetic skills

and number sense areperysimportant if
the hazards of a calculator cge %o be

avoided. The cnlc@lator does not
replace thought p;%cesses. Tt 1s a;
tool that gaves time and éhergy and . 1.

-

frees us to think angd do mathepatics

above the computational tevel, . 2;
. L

SUMMARY

1. LalculdLorq fit inte the' classroom
in different ways: "

v

1. Nom-electric calculators (abacus,
L ere. ) - ~ . 1,

. a. teach LOﬂCépthin éounting,
place value, and gplthmetic

komputations, and

b. demonstrate algorithms for

A . ’
solving computational problems.

2. Electronic calculators free the
_..ﬁstddents from tedious pencil and
paper g¢alculations. They allgw
the student to . . . “

ML e

N calculations.

- decdmal point correctlys

3.

R e,u i e _f,ihh.'a._a-.y i s j
i CALGULATORS 2
& . u 1 -
. - b.& .
.a. speed up "messy" calculégidns;

and : 4

b. investigateMand work on mathe-.
matical problems and applica-
tions that would othérwise
involve long, unmanageable

/ .
The teacher can prepare students for
electronic calculators by . , .

‘mphasizing estimation and -approx-

- 4mation-$killswhich~sre vical-in " s -

thecking - answers and placing the

Teaching the student to determinﬁe‘wwjg'
- the reasonableneésmof swer

..ﬁw«sﬁv‘

S

' sz approximate gaigugggiana_ ‘J'-" TN

.,bl' -

“Introducihg situarionggﬁﬁ&fbrobi&ma f '
vhere the hand calculator .1 ah I
obvious aid to cumbexeome, cime»--'
consuming calculations.  ; L

.“ -

.Asking-students what types off wig= .
tgkes can be made while using the
calculatar., = .

. Teachers -can prepare themselves

for using the electronic calcula-
tor in instruction by | . .

Experimenting with it themselves.
(Let the students see the teacher.
using a calculator, )

Reading current periodicals and .
checking the mathematics publica~-
tion companies  for new "calculator
books. (Thare is currently né\&sdy
of knowledge about how, Fo- use a '
calculator in the ¢l ass*oom J 0

Having an open @ind about\ the use
of the calculator before dyciding"
_that the calculators will bl .
"cure~all" to teaching compul
‘or that they should be banned\
the mathemaciis curriculum,
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National Asaociation of Secondary School }'”rincipals (NASSP), Curriculum Report,
, October 1974, o )
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I. Electroni¢ Calculators- -
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PO R cist Dal?
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\u' L R A S T G \
44444 t . ’

TIIL 4n ah1e Bae cf smet Y 1 0 M Peaapeehys
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5 2 ! 5 + e
& 3 L
C 7 o 170, ' e et
8 14 18 Je - X
S 1 19 .
L0 _i=® - w L__g.g_,__ | SN
... TotAu Far 20 Oavs 4

Simpie and compound interest

have easy formulas, but messy,

repetitive computations that

c%b be handled very efficiently

by the electronic.calculétor.

-

-

Multiplying and adding large
numbers can be frustrating and

~ painful to do wanually, The
electronic calculator provides
quick answers; then basic con-
clusions can be drawn from the

data. .

3 4 - s

CEPTALN GRONTHS ARE BENEFICIAL &

seiul i ara studted to sathoMatics Rome tuvelse grovth
2 These tve yan produce surprisiagle dts-

Many ktiate ol glouth
by 4 fhned avwunt, mome by o (incd ril
fetent 1enults.

Rove studenth vempule the uvutvore of depostting SIGOD at a bank at a 51 fatotent
tate rompounded anntnally tar J0 years  and conpare ft with a depostt wt 51000 ia-~
stessod anmually by A fixod asount of Interest (330.00 = 3% of §1600) for 20 years,

Tablea colild be uwod to orfantze the rosults, and a hnnf calculatol would otwm-
plify the conputatian. Intordat pavesents shuuld be 1wunded to the neareet cent.

=hiatos in the groveh duting the next vear.

effect avuld 1hia have®
thta mean?
Ytk woeld boe the beat tor bt et dopoalte!

v
a8 e _-"rr oty e the poeald oate F ey

e, = Sp Mhe meler L wapiond 1
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< '. R AL
[T DEVERTOIN L N B A
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e emsy ppad, 0 e
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ande Nt ugly, tha .""l"ﬂ.iu now’

_ s TR, SIMPLE  INTEQEST

COMPOUND INTEREST (fixed vate) (Fixed amaunt)

e et ERRIAUIUN I S, e e —
!Aqé’ of [ Amount | Interest| Amount Ageof} Amount !—Fnued
depomit| at ot + deposit | ot * loamount of

n bagawng] 5% lfnteveqt "N begimingf witerest |

Yeavs | of yeavs| of cradited

yeav yeay Bach yeavr

RS ULV RO B S OULNS DA Sy o

1 +1000.00 | € 50.00 [#1050.00 \ 41000.00; 350.00
2 $(060.00 | $52.50 [*1l02 50 2 i81050.00 | #50.00
'3 [M102.50 | 45503 [sng763 3 [s100.00| €50.00
A [MIS7. 63 | #5788 [¢25 8t A4 el50.00 | #50.00

[UTSRC IO S ul L
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Discuan the two cutcemen.

In the firat tadble the amouet of gravih each vesr *

fuppese that the (nterect fe corpuunded rotrt-annually ot ,guarterly.
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TEACHING EMPHASES o CALCULATORS .6
° .  CALCULATORS FOUND In CLASSRDOM MATERIALS: - /*\Q o
’ RATIO: .’ N . . - | ’
,‘J\ , Rate ”Jg . ‘. R *

-
*

FIX THAT LEAK

DETERMINING RATES: - ,
. / .

’ ’ t /
* 1 NEED A JOB LIKE THAT! USING RATES TO DETERMINE.EARNINGS
. ’ J ) - .
rd . . ) 9
: « Equivalent ' '
! .
1'D WALK A MILE ' .. _ DETERMINING AND COMPARING . . . . . .
a ’ . ‘ ’ W
Ratio as a Real Number
PI'S THE LIMIT . . APPROXIMATING
CLOSER & CLOSER . : ' RATIO AS A REAL NUMBER
RABBITS, PLANTS AND . APPROXIMATING THE GOLDEN RATIO
' RECTANGLES ACTIVITY V
PROPORTION: '
" CGetting Started °
‘I’ .~ THE SOLVIT MACHINE--A DESK CROSS PRODUCTS METHOD ‘
TOP PROPORTION CALCULATOQR- -
. _ VN
Application
a‘ . , . .
ONLY THE SHADOW KNOWS USING PROPORTIONS TO FIND HEIGHTS
CRUISING AROUND - USING PROPORTIONS TO CONVERT gPASURES
WORLD RECORDS o ) USING PROPORTIONS TO COMPARE MEASURES - .
\ I MEAN TO BE MEAN! | DETERMINING MEAN PROPORTIONS
, PERCENT: B . _ C
As a Fraction/Decimal
'THE PERCENT PAINTER RETURNS «  AS A DECIMAL
f Solving Percent Problems ) /
THE ELASTIC PERCENT | USING A PERCENT CALCULATOR
APPROXIMATOR EXTENDED - . .
. . ) _
: ‘l' A GRID PERCENT CALCULATOR I ~ USING A PERCENT CALCULATOR '
TJ"jc‘
~ v '
16 (




¥

TEACHING

EMPHASES *

3 ]

GRID PERCENT CALCUL

3 J e

e

ATOR 11

e o)

GRID PERCENT CALCULATOR II11

GRID PERCENT CALCULATOR 1V

. EXTENSIONS
PELARGONIUM

WHO'S #17

COUNTING EVERY BODY

CERTAIN GROWTHS ARE
BENEFICIAL

. GRID PERCENT CALCULATOR

YN

——r et s s St e v e L e e R

USING A PERCENT CALCULATOR -

USING A'PERCENT.CALCULATOR
C

USING A PERCENT CALCULATOR

USING A PERCENT CALCULATOR

~

FINDING PERCENT OF INCREASE

. SOLVING PERCENT PROBLEMS #

[
FINDING PERCENT OF INCREASE
FINDING AMOUNT OF INTEREST

A
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PLICKTIONS -

S : ! o . .
. RATIdNALS' ] : ahout the rapfdly changing énvironment
we have credted. Becayse of thé complex-

Rt T o 0 BT R, e e T

Over 2000 years'a36 man déveloned

~

number symbols, arithmetie calculations “ity of pur hhltﬁre and its emphasis on
and.geometry to describe and record . éechnplpgy,-hatﬁematica is very important
reédal-world happénings.' Mathematics vas « to us in our‘jobs\’in our daily living
ude to solve the problems of merchants, and in our future. . .
édfentists, Suilders and priests., i We face many problems in o&?\daily
:$ About 600 B.C. Greek mathematidians _ *living. Since all problemg-require the
- " took a different approach. They "+ collection of Information before solu=""""
" began stﬁdyingﬁpumerical patte;ns and " tions can,be found and analyzed, mathe- f
‘geometty for their aesthetic qualities. ~ matice ig often a helpful tool in solving
Mathematicé becaﬁe.an intellectual problems; yet few people relate mathema- .
. exercise with no necessary applications tics tdlréal—life gituations or real-
in mind. The development of mathematics life sitﬁations to mathematics. ®
was soon traveling in two directions; Many teachers have neglected to teach
practicgl or applied mathematics, orig- - applications of mathematics for a number
) inating from the Egyptisps, and 'pure" of reasons: oo
'l' - mathematics, originating from the Greeks. 1) "I have little background in

. i
Practical and "pure" mathematics are applications of mathematics.

2) "My students often have little or
j no background in science, art,
music and other disciplines.”

not .always separable. One often in-

p—

spires and directs the other; they

become interwoven. As a result, appli- 3) "Applications require elaborate

"
* cations of mathemalics fall into three R equipment and preparation.™

<: categories: - 4) "My students are not interested in

. ) ¢ ) applications.”

1) applications to real-life situ-
ations such as business, finance,
gports, polls and census taking

5) '"Good applications take too much
time to teach. There 18 plenty to -
: teach in the math textbook."
2) applications to other disciplines 6)

" it B -
(f.e., science, music, art) How can my students: apply mathe

: . . matics when they do not even have
3) applications to other branches ot basic computational skills?"

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

Yet gdﬁcators and the public agree

mathematics) that applications of mathematics are
The Egyptians,'fcr.examplé, were inter- very Liportant and should be taught in_
.egéad in learning as much as ‘they could the machematicéoclassroom. Society is
) - about their environment and how to con- : demanéing aécountaﬁility and relevancy =
‘l' - trol 1t. Today we are also curious N\dn our education system. Studente need
| v I 1

15




"TEACHING EMPﬁASEs

o -
ample opportunity to experience mathe-

matics in a practical sense so that

they wtll be better equipped to appiy

it as adults.
% :
Even though certain applications of

"mathematics require special equipment

knd materfals, much of this equipment

can be constructed from inexpensive

subgtitutes and common materials. Once
the “equipment is collected or made, it
will last for years. Also, various
applications can be adapted to fit
a;ailable materials and equipment. '
| Applications should include appro-
priate topics énq activitieé. Here

are a few questions to consider when
choosing an applicattow of mathematicsa:

a) ls it intgresting to the students
and the teacher?

b) Does it start at sthe appropriate
. skill level?

¢) Does it exténd and develop the
.computational and/or problem-
solving skills of the students?

d) Does it include topics, skills or
{deas which might help the stu-
dents contribute to society and
deal with real-life situations?

e) Could 1t be done as a laboratory
activity?

f) What concepts does it imply and
develop?

Selected Sources for‘Applications

Hodges, E.L.

APPLICATIONS . 2

@

g) How wmuch time would it take to

1.

\

2.
3.
4.
) .
.'/. ’
6.

teach? N

h) What-equipment and materials are

needed or available?

- SUMMARY, '

Applications of mathematics fall into
three categories

a) applications 'to real life eitua—
tions

b) applications to other discipliaes,

,ad t
c) agblications to other branches of
mathematics. >

-

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

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

Mathematics can be used to solve
problems in the real world and in
other disciplines. :

Applications tp real life situations
and other subject areas (i.e., phy-
sics, social scilence, economics,

art, muslc) make abstrpct mathematics
more meaningful and understandable.

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

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

Information Please Almanae Atlas and Yeaxbook Dan Golenpaul Associates, 1975 (or

current yearbook).

Jacobs, Harold R.

A Y

-

Mathematics--A Human Endeavor, W.H. Freeman and Co., 1970.

i
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McWhirter, Norrls and Ross. The Guinness™World Book of Records,

?

The Man-Made World, McGraw-Hill Book Company, 1972.

Co., Inc., or Bantam Books, 1975 (or cyrrent yearbool).

The OfitciaJ Agsoctated Press bports Almannc, Dell Publishing Cd.,

current veaxbook§

SRA gégp Applications Kit, Science Research Associates’, Inc., 1971.

APPLICATIONS 3

Sterling PuBliahihg

., 1974 (pr

USMES (Unified Science and Mathematics for Elementary Schools), Education Development

Center, Ing., 1973.
\

The World Almanac and Book of Facts,

current yearbook).
° e

e

&
L]

!

Newspaper Entgrprﬁse Asgociation, Inc., 1975 (or

..}
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TEACHING EMPHASES . APPLICATIONS 4

¥
® EXAMPLES OF APPLICATIONS FOUND IN THE CLASSROOM MATERIALS - .

L.’ '

3
I. Real-World Applications : _ .
' . | From sport events to grocery shopping to government spending, wé are exposed i

L

to applications of mathematics. If we kn'ow how to work with numbers and mathematical

ldeas, we can often use mathematics to- help us deal with real-life situations.

)

/ .
Unit pricing is frequently posted
below the items sold in grocery

S and department stores for the con-
comd the et o
aonl ot one et b
A A twveehdh oot $20° n 2 e penaks oot e venience of the customer. As 8
( - o wpaket pop ot M consumer we can develop an awareness
- e
~ ‘ r-ijf}

, of prices and quality. Compare

D | dozen iy ast 8 e

prices by finding the unit cost

3 T . ahgrts
um 3%

L E

Find the befter by findung tha wut ost,
for eamp yel ™

e ool pir cunce

and deterﬁihe which item is the

better buy.

G 12 cx of wap for #4132
o 18 oz for it 5O

H 10 0x of polofo chipafor

twﬂurlbo: for 8112

Ig75‘)ibr"alhof'§mkor
Y450 -tor D e of stonk.

. Welgh youinelt nnl moaente your hye lght . pounds .. loches

. Lhunge e ¢t wofyht te kidograms,
I puued ay 49 xu..nm-,.

/';; fulograms
pouv\d
N

‘h(fn of mdk For 81 M™Mor
.v» of milk for ﬂz 2

Y. Changa reur helghet 0 cuntivelves, () fneh ~ 7Y ‘enllnuun}

B, rew the chnt v duloss tne vaur body tyge.

. 5I 7“;’&1"»‘5 Waght o hilogramn e e S -
“Height In Centimotren * GROWTH §HART FOR GIRLS . |
. oL dowa Jvs T R2Ves TR3 Ve A Wa |15 We |
| Tau® 1ta3155 1153 102 [ 157 168 | Toz- 190 ] 162173 1 ea 193 |
- Averaqe |134 142 J1io-152 | w7tise 1827 MBA-IQ1_ ] 156163
. A Short 1125433 | (30139 ta5 148 | 190 131 - -
. ) MHeayy | 40-52 | 4 v Y
’ Averoqe |'29 39 | .
’ - Light 23-28 '
Physical fitness is measured, : ‘
. ,- ) ~4{ 1 Waight 1n Kdagrams o SR oo R - "
in part, by one’'s -body pro- - Mewht s Contmatran GROWTH CHART FOR BOVS . .
. ) o Jows e T2 Veat T8 W [T Vs T8 e ]
portions. Once standard growth Yot 1149188 o33 TisF- 108 | 16R7176 | 1897103 | 1607185 |
. ) Averaqe [134-148 [ 136-148 | 142156 | 140 181 |154-168 | 155 168 |
- \ p&ttems are tabulated and Shov t 1257138 1186~ 198 1199-141 l39 J148 ] 1A5-153 1148 -158
- . _ Heavy | 3852 | 43-47 i A8-G3 1 50-70 | 65 | a7-78
“[Avermael] 2037 173342 1 38:4% | 3940 | 8580 | 4976a |
verified, the average height Ciant | | 25257159 35 ] 3635 1751736 1 3A"a8 | 40-a5]
and Weighl’. OE a person at a 5. Sue {x EY wears uh!‘ wuiphe 18} foendsang d- Y lart, inches tatl.
} Had tey w b YR BY A,
“Min, L : 3 :t Hu:: |\:: h::,“h: ::: l:;|::\::|ca ittt 1} thchea © | Tunt)
given age provides a measure ) wmar 1< hor hody bt
¢ . &, dabn g 11 yeera old, weigha £Y pounda, aad in 33 {nchwe Lall.
v ) FPefad lobn'e welgh ¥ N
for comparison. . b} Find ba's holfht 1n centibeciee,
R ., €) What e Wte bedy cype? o Kl
1. Fred ta 14 vears old, wotgha 120 pqumn And ia AS fochew tall
X fuora Bis hody typo,
. Chovk ynur guone Ay chnngh‘n Vrad's xeasusemants to mutvis .
. (R
. [ —~ .
. el )
. . &
\)‘ » .
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“20metren’

11} hdomot. on pes hour

ey,

.';From Erdtosthenes who
g ;determin? * the circum-
-ference of the earth to
Boy Scouts determining
the helght of a cliff,
the use of indirect
measurement ls a useful

application of mathematics.,

»

M

* The aubomobile is one of the main
means of transportation. Each state
_requires that a motgrist pass a
driver's test and obey cgrtaiﬁ-rulgs
of the road, especially speed limits.

Automobiles ahd 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

s

common,

Haterialo aeaded: I otudente, a boek. & h-nv wtich, & kerric tapo @omaute, chartam
for ywcording dats, woiys vhoel (optional),

H.?'M Lawgth|Reho of
Nowe of L[ of  jHegnt

| Ohixst JShagow| beng 2

Botore L b
auuldos:‘n“8 a\'&m'A e Go outside and
weasure N.&h&iﬁl&i_ﬂ [OOSR SR S wganuro the ashadows.
ahadoua, Q.ﬁ Tor tha studento
meaaurs gach ‘_ Einieintiend Mncasutbies agasure {roa the
heighr th o ick heol as thoy face
the necaroat the sun. Record
L‘OI\NH:::I' the data (0 the
and record You wma chart. Uttee :hc
the dat. ratios fo simplest
tho chg:(?“ heed iy fotm. Ave the
hdn{bu yay{os equivatent!?

Pind acme abjects too @g' e ~ H_aug\ﬂ \.e:?ﬂ\

tall to seasure direct- ObJec’f of

ly. Hoasure these
shadows correct to the
noarast Neciwotro, Som
oh)ecte are supgouted
in' the chatr to the

Flogpele . | . .
Shart trea jo.. | . _..

tight, <Thare 1o spare
for you to Include Todt tras N
other okjocta. Wait Goolpoat . . -

untll you are back tn
tho clasercon to com-
pute tho hofihte. A .
calevlator can help you

@

To find the holghrs of the objealts in
the sefond chart, ure the vatio from
the firat chart, set up a proportion,
aind aolva,

Por examplay

Ftod tho heighls of the oblscis in

your chart,

Conpare your seauits with othor

roUPs.  Are they tho same? .
at Information In the charts will

g0 1t this activity ta dons at

{ @ bt difteront tive of Jayf
N :
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Applications to Uthet Subject Areas

- . v

A "basic working knowledge'" of mathematics 1s often éaquired for Ehe study and

‘ —
mastery of various subjects.

and applications. - -

e iy

Science, nusic, art, geog¥a

B
SRR Bt ANE PTG

Loihe cumbar f pelele fn (hees Eloawia®

’ v M.
’ DaN | v
- ! -
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AR v
v A i
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i
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8 st L vhe pumes vilbe de L
W oprinten dbova and uvire the Tarde fur saih lree

‘Moo b e crretalh  Mhat ta
tea terst
Pthnaa | mnbera alen
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ambuz ot eplisla to the
suad petrgine of smtlueers
And erals puYTaFus a0 priaw
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dvagree o & pine cene

APPLIQATIOﬁs 6

hy, computer sclence-

Plants are an important part of
our en;ironment. Number patterns,
such as the Pibonacai sequence,
mathgmatically describe the

natural appearance of plants.

.

ph e

and

,mapy other disciplines use mathematics 1n the formulation oﬁ-their research problems

The geography of the United
States and the cranspgrtation
systems avre important to any-
one traveling around the U.S.A.

Thinking of distance in kilo~

metres 1s a new experience for

most Americans.

: Bilomet ring
around
the vsa

Use the map on the next page. Measure the distance between the
following c¢ities to thoe nearest halt centimetio. un the map

1 ¢m repiesents 100 km, Eigure cut the actual distance 1n km
Between the "TiTes.  Tho firat one 1s done ot you.

1.5 «m

A 4L L

Reno, Novada te New York City L1850

<
foattle, Washington to Miami, Florida
2 "

8t. Paul, Minnesota to Houston, Toxas

Y
Lea Angeles to Cleveland, obio
Butta, Montana to Rapid City, b
A
Washington, b.0,

to 8t, loufs, Mo

NS R N e

Ugnvol, Colotado to Kakeigh, NC

e

.
ofNvVER

SCALE IN KWOMEYQES

&7 o w0 Tabe

km
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vTEACHING EMPHASES - i ) ' . APPLICATIONS 7
- * ) l h .
’ | I1l. Miscellaneous Applications . ' .
L) I ~ , .
£ . «

P

The need for certain mathematical concepts and tools may arise ngturally in the

~

coritext of various éituations. The teaclier can provide interesting actdvities «that

arouse the students curiosity whether they are real-world problems or not,

-

Adenl “ov Yoor Penat ’ .

— - From a scale drawing the student .

- eonstruets a hexagon-shaped container:
The student uses gkills in measurement

(ruler and protractor) and visual

perception while working on this

activity.

tes vy Xel divider
The cerainer tlme 1

= othe cntatest alsug tne

oited “1nde . ¥ ile sale

10 quing

Dainigte wiur neM.t) . oan

- 1) In 1973 about 400 auto

I ' 2) =% of all eggs are re-
T . Jo ' thefts wvere reported for
v . jedted. 20,000 have heen”, ) porte
' . every 130,000 people.
checked, epgs are
wted., What percent of the popu-
FA r rejected. lation had cars stolen?
1 R .
" for every 100 - N )
. 1o ~°F veHY 400 for every 100,000
1 for every | 4 for every _
. / . _ for every 20,000 ___ for every 100

These short story problems

deal with percents that are

smaller than 1%. Situations

are p?esented to provide

meaning and understanding. - 6)A-éwupﬁonﬂngof 7) Many clothing labels
N . v . : 1 X ", than 1%,
e has L% _ . 1 soy, "lLeas ,
. rice has 2 of the min shrinkage." 1f the ac-
. fmuth dally requirement : 1 .
_ of Yitomb €. How many tual shrinkage is 2Z,how .
. _ cups would you have to much is,lost 1f you wash
cook In order to have 100 yds. of cloth?
enough*Vitamin C for
~ une day?
. L
® T oot R e e st - r—len I' : ———r—
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. RATES ARE RATIOS

’Equivalenf

Rate . -

THE FRENCH BREAD PROBLEM:
FIX THAT LEAK \
AS THE. RECORD TURNS \

MY HEART THROBS FOR YOU
STEP RIGHT UP '

I BELIEVE IN MUSIC
WHICH IS A BETTER BUY?
wnfcu IS BETTER? 1
WHICH IS BETTER? 2
BUT I.ONLY WANT ONE'
EIGHT HOURS A DAY
PSR
EQUIVALENT RATIOS WY PATTERNS
THE OLD BALL GAME %
RATIOS IN YOUR SEHOOL

_ ONE' MAN ONE VOTE

PEOPLE RATIO .

. Ratio as =a Real Number .

RABBITS, 'PLANTS AND ,
RECTANGLES ACTIVITY II

RABBITS, PLANTS AND
"RECTANGLES ACTIVITY III

\ [
&

APPLICATIONS 8

‘ | ' ' . !§B§

»

AR

IDENTTRYING DIFFERENT RATES

~.

DETERMINING RATES

DETERMINING  RATES

DETERMiNiNG RATES - e

USING RATE OF HEARTBEAT TO DETERMINE
PHYSICAL FITNESS

USING RATE OF HEARTBEAT TO DELERMINE
PHYSICAL FITNESS | '

DETERMINING RATES

<«

USING hATEs TO "COMPARE PRICES

K

;Esrmc RATES TO COMPARE PRItEs

USING RATES TO COMPARE PRICES :

USING RATES TO COMPARE PRICES

- USING RATES TO DETERMINE EARNINGS
rd

CONCEPT, GENERATING .
DETERMINING AND COMPARING'
SIMPLIFYING

SIM?LiFYING t -

SIMPLIFYING - | \

DISCOVERING RATIOS 7IN NATURE

rd

APPROXIMATING Tﬁﬁ GOLDEN RATIO

¥

g
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TEACHING EMPHASES . : , APPLICATIONS 9.
. a ) I 4 : %
¥ | . Q = .
—, ) . - J A ) . 4 . ‘ .
.’ PROPORT LON: - ™~ :
= . L
I's R . - ,
Getting Started’ _ o f T A .
PETITE PROPORTIONS 1 . SOLVING PROPORTTONS - |‘°§
: PETITE PROFORTIONS 2 - SOLVING PROPORTIONS - . - '
'DID YOU KNOW THAT . ! . o SOLVING PROPORTIONS =~ I
Application Tk ~ : o
e .
L . PROPORTION PROJEGCTS TO e APPLIGATIONS - oo .l -
. PURSUE o D B e |
ONLY THE SHADOW KNOWS A _ USING PROPORTIONS TO_FIND HEIGHTS,
(‘n IT'S ONLY MONEY - USING PROPORTIONS TO CONVERT CURRENCY
) ONE GOOD TURN DESERVES ' © .- USING PROPORTIONS TO DETERMINE .
@NOTHER X . S DISTANCES
THAT'S THE WAY THE OLD BALL'  ~~  USING PROPORTIONS TO FIND HEIGHT .
BOUNCES o T ' -
14 ‘ /— . i
. ONE HECKUVA MESH o USING PROPORTIONS WITH GEARS .
GET TN GEAR ; 'USING PROPORTIONSZWITH*GEARS
WHAT'S YOUR TYPE? - J'..USING.PROPOﬁIIONS~TO CONVERT MEASURES
LIMIT YOUR SPEED i - ~USING PROPORTTONS TO CONVERT MEASURES
CRUISING AROUND L e USING PROPORTIONS TO CONVERT MEASURES
WORLD RECORDS USING PROPCRTIONS TO COMPARE MEASURES
A QUESTION OF BALANCE " USING PROPORTIONS WITH BALANCES -~ .© . -°
: - INVERSE VARIATION -
PROPORTIONS WITH A PLANK * . USING PROPORTIONG WITH LEVERS
WV _ . INVERSE VARIATION -
> I'M BEAT! HOW ABOUT YOU? USING PROPORTIONS WITH GEARS
: - ' . INVERSE VARIATION .
: MAKING- MEANS MEANINGFUL  APPRYING MEAN PROPQRTIONS IN A
' RIGHT TRIANCLE ™ :
¥ ' . 7 "
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TEACHING EMPHABES APPLICATIONS 10 -

o B ®
- s ) ) g
‘!’  SCALING: | . \

Getting Started

A PERFECT FIT : MOTIVATION

DEAR WATSON MOTIVATION

ELEMENTARY:-, 548"
. ' USE OF.A SCALE MODEL

Al

Making auScale Drawing

f

'BE CREATIVE THIS CHRISTMAS ENLARGING WITH GRIDS
- " A PEN FOR YOUR PENCIL © Y ENLARGING WITH A RULER -
© . HOW MUCH IS YOUR GARDEN REDUCING WITH A RULER
. WORTH? : | :
. w4 | : :
USE METRES I¥YOUR YARD ‘i\ REDUCING WITH A°RULER
- USING THE HYPSOMETER . FINDING HEIGHT WITH A HYPSOMETER
STAKE YOUR CLAIM  ~ . . REDUCING WITH AN INSTRUMENT
s . . FINDING LENGTHS USING AN ALIDADE
. i ‘_Q : B i T
) ANOTHER STAKE OUT - REDUCING WITH AN INSTRUMENT D
® o L, FINDING ANGLES USING A TRANSIT .
Supplementary Ideas in Scaling . ' ' T v
' MAKE A DIPSTICK - USING A SCALE TO DETERMINE DEPTH
¢ ' CAREFULLY €ONSTRUCTED CARTONS CONSTRUCTING 3~D MODELS
4% A SCALE MODEL OF THE qOLAR - MAKING A SCALE MODEL
SYSTEM -
’ ,it . . o
) o . HOW HIGH .THE MOON ' MAKING A SCALE MODEL
. SCALING A MOUNTAIN USING CONTOUR LINES -
- Maps ‘ ' | \ b
) : THE GREAT LAKES " USING A SCALE DRAWING TO FIND
DISTANCES -
KILOMETOURING AROUND THE . USING A SCALE DRAWING TO FIND ° ,
, U.S.A. DISTANCES ] .
ARQUND THE U.S.A. ' : USING A SCALE DRAWING TO "FIND ¥
DISTANGES oL
9 ﬁ a :
A _ N T B - ¢
. I | o | ®
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TEACHING EMPHASES

BQRN
. ‘ @

WHERE4SE IT AT?

OUR TOWN
.
IT'S ABOUT TIME
)

’ ¥
DO YOU KNOW THE WAY TO SAN

\ JOSE?
 PERCENT: .
As a Ratio ';
PERCENfé OF SET§~II
FUN AT THE FAIR
MORE FUN AT THE FAIR
BE COOL--GO TO SCHOOL |
PUNY PERCENTS
o @
Solving Percent Probleme

B~BALL TIME

.THE SHADY SALESMAN

INTERESTING? -YOU CAN BANK -

‘ ~ON 1T ]
I ’ -
PERCENT PROBLEMS 1
;o PERCENT PROBLEMS 2
PELARGONIUM

WHO'S #1?

v . HOW TALL'] WILL YOU GROW?

THE GOOD OLD TIMES

: STATE THE RATE

Sa o et s i s i R e e NN

. . . FOREST FIRES ARE A REAL

AT THAT PRICE, I'LL BUY IT

?
APPLICATIONS 11

USING ANGLE READINGS TO LOCATE POINTS
ON A SCALE DRAWING

USING A TIME SCALE TO LOCATE POINTS y

'READING A MAP

USING A SCALE DRAWING TO FIND

TRAVEL TIME

READING A MAP

PERCENT OF A SET
USING PERCENT TO COMPARE

USING PERCENT TO COMPARE

"USING PERCENT TO'COMPARE

PERCENTS. LESS THAN 1% e

14

SOLVING PERCENT PROBLEMS

SOLVING PERCENT PROBLEMS

FINDING AMOUNT OF INTEREST

FINDING AMOUNT OF DTSCQUNT
QORD PROBLEMS

WORD PRGBLEMS

FINDING PERCENT OF. INCREASE
SOLVING PERCENT PROBLEMS
SOLVING PERCENT PROBLEMS -
FINDING PERCENT OF TNCREASE

FINDING AMOUNT OF SALES TAX ]

-

- .
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TEACHING EMPHASES

\ N
COUNTING EVERY BODY

CERTAIN GROWTHS ARE
BENEFICIAL

HIDDEN COSTS IN A HOME

PERCENT FALIYREIES

oy

APPLTCATIONS 12

FINDING PERCENT OF INCREASE T

FINDING AMOUNT OF IﬁTEREST

FINDING AMOUNT OF INTEREST , «

FINDING ' PERCENT OF INCREASE/DECREASE
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BLEM SOLVING

¢
. RATIONALE "memorized." Once outside the classroom,
Learning to solve\probiems 18 prob- students rarely use the algorithms they
— ably the most importagt aspeét of one's have memorized because the algorithme do
oducatioﬁ.’”No matter who we arvre, where hot séem applicable. They come actYoss
we live, or what we do, there will | *  ambiguous, disorgénized situations that
always be problems for us to face and require conaiderablg thought and skill
problems for us to golve 1i{ we want to ' for making a decision or fimding a rea-
solve them. Sometimes 1t is net easy - sonable solution. Developing the abil-
) to determine whéther.g situation really ity to think independently and make wise
is a problem for a particular individ- decisions will help people to . solve
val. What {8 a problem to one person future problems by themselves.
may be an exercise to another. Per- Problem solvéng 1s a structurpd pro-
. forming or pract4cing something (a , .cess. George Polva, in his bodk How to
task) that one already knows how to do Solve 1t, divides the problem solving
i8 an exercise. Therefore, the task 'PrOCQSS_inFO four stePS:'J
may require only a routine procedure 1) qvadersténndir;g the problem. *
which leads to the solution(s). How- 2) Devising a plan.
Q ever, if the individual has a clearly 3) Carrying out the plan. .
. defined, desired goal in mind, but the 4) Looking bacK and checking 'the
pathway to the goal is blocked, then ' resgults., ,
the individual has a "problem'" to Other authors have discussed the proglem
solve. "A true problem in matheﬁaticg sclving process with similar steps that
can be thought of as a situation that match ox fit into Polya's four steps
Is noval for the individual called (see $elected Sources for Problem
upon to sclve {t. It requires certain Solving). These steps provide a struc-+
‘behaviors bevond the routine application _ture which guides the problem solver ¥
of én established procedure.”" [Troutman through a gearch for the éolution(s) to
and Lichtenberg] . a problem. In the discussion which J_hvu
Mathematies tea ts shoui& pose~and fOllOWS, several questions to answer and
provide problemy that have no obviou "things to, try" are given under each of
method or alggrithm to follow in rench; " the four steps,
ing & solution. Too often students areT , Understanding the Problem:
glven page after page of various compur- 1. State the problem in your own words.,
: tational exercises which use one or more (1f'tﬁe student cannot read tbe
‘l' "egsential' algorithms the s#udgnts have gigbiiznzgéf zggu%:aigegngz;sﬁzzg to

30 " | 7
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TEACHING EMPHASES - PROBLEM SOLVING 2

‘ ~  read {t to him. Lf the student can before? What method did you use?
read but does not understand the
problem, the teachar could rephrase
the problem. The teacher should

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

check for stumbling blocks., If 8. Keep the goal in sight at all times.
the student has read the problem
but seems bothetred, ask what he Carrying Out the Plan:

thinks abou; the problem. Perhaps

the student!sees the situation as 1. Keep a record of your work.

unrealistic, inconsistent or incom- ' 2, Perform the steps in your plan;
plete.) s « check each ;;gp carefull?.
2. What are vou trying to find out? 3. ' Complete yoQt diagram, chart, table
k‘hat 18 'the \mkn@m?' R E : o . . .or,.gr_aph.., - e me e e e el il .
3. Wwhat relevant information do you . 4. Follow patterns; organize and gen-
' get from the problem? eralize them.
4. 1s there any information that is 5. Compare your estimates and guesses
not need’ﬂ to solve the problem? with your work.
5. Are there any missing data that you . 6. Solve the mathematical sentence;
need to know to solve the problem? record the calculations and answer.
6. Are there any diagrams, pictures 7. Work out any simplér but related or
or mddels that may provide addi- - analogousg problems. Compare the
N tional information about the prob- - solutions.
. lem? b
.\ 7. *Can you try some numerical examp.les?' ' Looking Back:

1. Can you check your result? Is the -

8. 1Is it possible to recreate, drama-
answer yeasonable?

tize, or make a drawing of the prob- o
lem? . . 2. ‘What doeg the result tell you?

.l N ?
. 9. Can you make an educated guess as What conclusions can be made?

to what the solution(s) might be? 9. Is there another solution? 1Is thére
. ' another way of finding the answer?

Devising a Plan: : - g N 4, Make up some problems like the one
1. Make a diagram, number line, chart, you worked. Is there a rule or
, table, picture, model or graph to generalization that can be used to
organize and structure the data. - solve similar problems?
- 2. Guess and check. Organize the trial 5. What method(s) helped vou get the
' and error investigations into a ansver(s)?
table. . y l

Teaching Problem Solving

- 5
'- f 2} 2 ™ )
3. Look for patterns "The best way to learn problem solving

4. Translate the phrases of.the problem
into mathematical symbols and sen-
tences. . processes we used in working them.”

is by working probiems and studying the

5. Try to solve one part of the problem [Hints for Problem Seclving]l If a person-
at a time (i.e., break the problem ’
into cases).

. 6. Have you worked a problem like this

is going to become a problem solVer,

he/she will need to be invdlved in a

L4

Q  . . _ . ;  . ' :}l




TEACHING EMPHASES

..

!

variety of problem-solving experf{ences.
Before any problem can be tackled,
there has to be the desire to solve

the problem. The teacher can motivate
the-studenta by gi&ing them problems
within their fange of experience and

interests. Stimulating questions can

‘gulde the students through the problem—'

solving process, Getting‘the students
to the pdint where they WANT to sq}vé
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
téacher should stress a thorough under-
s%anding of the problem and encourage
students to devise and carry out their
own plan for figding the solution. It
is important to provide all students
with enough time to arfive at the solu-
tibn 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 eagily.
Tﬁey often make incorrect conjectures
and&fail to check the reasonablenesgs of
their answers. They lack a knowledge
of problem-aolving techniques and the
ability to use them. Some students
have not acquired ‘the necessary compu—
tational skills or reading/comprehension

8kills needed to carry out the problem-

» solwing process.

32

PROBLEM SOLVING 3

No teacher or student has to memorize
Polya's four steps and {its list of
"things to try," but, there are specific

skills from the 1ist that can be the

‘focus of a lesson. Some activities,

such as Patterna for Introducing Ratio,
Ratio of Ages and Proportions with a
Plank, have specific patterns to follow
when f@ndiﬁg the solution and then

finally arriving at a generalized

‘solution. Other activities like Poppin'

Wheelieg tn a Finy, Surface Area and
Ratios 2, Percent with Cubes, The Per-
cent Painter Returns  and Sealing a
Skyécraper all use manipulatives or -
cubes to build models of each situation,
These activities using visual alds
encourége active participation by the
students who often have little confi-
dence in their ability to tackle a
problem-solving situation. Many of the
specific problem—~solving suggestions
digcussed earlier can be tried and
aﬁplied while working the problem-
solving attivities found in the .class-

room materials.

Why Teach Problem Solving?-—-A Final
Argument '

". + . In the minds of all but a few
college freshmen, problem solving is
not a process by which one ascertains
the té%th. Rather, it is a process by

°

o
which one gets the answer in the back

of the book by a sequence of stefs,

éach of which has been authorized by

L4
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TEACHING EMRHASES - PROBLEM SOLVING 4

the teacher."” (Edwin E. Molise, Siam independent thinkers and problem |

News, Feb. 1975) _Indeed, too many solvers, it is 1mport5nt that we give'
mathematics assignments do requ{}e.rote . them many situations which cannot be
procedures to be followed while finding i routinély solved. It is important

the same answer as the "answer in the l/’.’that we as educators provide guidance )
back of the book;" but this is really and examples that involve a variety of
drill and practice, not problem solving, problem~éblving techniques. Problem :
,#and the students are dolng exercises, solving 18 a process of thinking that .
not problems. _ "emancipates us from merely routine . . _

'If.our students are to become _activity."

Selected Sources for Problem Solving
Atlanta Project. 'Mathemat{cs Education: Problem Solving in Elementary Mathematics,"
College of Education, University of Georgla, 1972.

Butts, Thomas. Problem Solving in Mathematics, Scott, Foresman and Company, 1973,

\

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

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

Hints for Problem Solving, Topics in Mathematics for Elementary_ School Teachers,
Fcoklet No. 17, National Council of Teachers of Mathematics, 1969.
C’\

Polya, (Ceorge. How to Solve It; Princeton University Press, 195'

Schaaf, Oscar.  "Problem-Solving Approach to Mathematics Instxuction,' unpublished
mimeograph

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

~

TR 33 :



T TR S T T TSR, F e 10Ty et 4

YT A sl ST

TEACHING EMPHASES

I. Manipulatives and Models

o e

PROBLEM SOLVING 5

%

EXAMPLES OF PROBLEM SOLVING FOUND IN THE CLASSROOM MATERIALS

.

Manipulatives and models enhance the understanding of the problem, Thay pro-

vide a representation of the situation, creating visual and bhysical feedback that

is often necessary in the search

-

The Spilrograph creates many
exciting patterns. How does
1t work? The wheels and rings

move together In ratios to

create intricate designs.

Y.
L e - P
TTORNINTER
ACTURNS
.’\
N
* "3 k‘\:\:’{: \’\ o
Materfatn: 100 wuboa Al o calgulatoy ‘4:,‘?:-\:~:{x;>\
Atlvtty: i T e e Pt LA G
1V Butld & L0 % 10 mandel with the cubes. . I O L L R j
. It the ontite mulel ta p > Ll P T e T e T =T L
1 e patpted r R R o™ ‘1 .
a) What pagvent of the cubos uil] have II ’ f-“’-,‘-“’,\-"‘}-x"‘ﬁ] ’

4 facen paintod? ‘rr e 1] ’

! taves patoted? ' II ’iI

2 taces patated” ) 1
FARRUTY S 1S B IR R . [} n::;l-l o B v B made!l,

nurmber | 20 numbay [ %%
. 4 by oy parnted 4 5 4 facqa 4
3 faden panted | 28 3 faces
2 fwead panted 2 toves
P .
neaveagt
Tatat | Total
peveaht

" 'xwxff“\J@”f\F%w7f

T e

ERIC

Aruitoxt provided by Eic:

v KU

T e e e e e

$Q)pp'\ 7 Whesloa 1@ o

I/“ \ \.' {combirued) -

Une the talezomiton tn the table Vo Jrow mory .l..“...\lhxlnl- ¥ru stast
Yoautog, 15y € Joublde hoy aany Linips the shage vill have amd v many € fmpe
- the nbwel will heve o e yuwmil the slng-Yetore - the pattern (0 veproted. doe- - - - —
Mot The tivK amd whee! atace T The taat cunecienkl
u

& Y & s OF QN _/'/ £ s
BRI Rr = Ay
06 | IR 26 32 3t
94 24 :
. 9| 12| . _
i Q% 75 i : :
26 48 i
105 | a9 3
2% 56 j

Can rap enplatn why ;\m nave 1o go aroutd the (petde of the rlog 4 nushes
wi timen to complote suss shopes and why a coptatn nusdes of tuops appear’

(14 Tyudtet bims many logpe you uill get with the
103 riog and the 60 vheel. [RIT T3]
yenr ansues by draving the IT\AN

(1) CVew the Y0 ting.  Which vheol wnuld you woa
to get & ahape thal hea 16 loupa It the vhael
gosa stound the ting ? tieoe bofore the pate
tern cepoatat

v 1Y Lrav aome wore ahapes, "Pl-dlu huw wany
loops furh shape utll have before you drgw Lt.

(3) look at the ahape on the elght. L van made
usling & 96 tlog. By cwatng e loops, can
vou decidy vhitch wheol waae uped?

=3 =

<. Exantne the tuo rlags in the set. Bueth have
m)"‘!m;b,na on then, OUno ting has 96 and 144,
This ®egns there ata 96 toolh un the*tnatds of
the tiag snd 148 on the cutside. Look al one ol
the wbesle. The largest nunber tella you hew many
teath it haa,

1} Use the 94 1ing and the 1 vhesl. Disw
a partern wivh it LY

2) V' How many loupa are there on the chapo!

1} s many tinpe eust the wheed ge Atwand
thy toaide of the riag before the psttern heglug
to 1epeal?

i1

Usigg 100 cubes and a calculator,
a percent model can be in:vestigated.w
By observiqg the patterns found, one .
can predict and perhaps genéralize

what happens in similar problems.

>

T



TEACHING EMPHASES

Q Studente learn to inter-
_ ' prat a model or drawing .
by experiencing prob-
lem ﬂitﬁanions that

fnvolve {ts use.

Sometimes students.

will solve a problem _ '
. i ‘ d44%4 thae a weale o the vy ol 4 sube 13 metiew

to aaswer thipe |uu‘thmn
more readily if they :

B bUild a -Sca-le mOdél T11° Haw foug lw oach hulldkng tfront) !
N ) Row wide ta gach bullding (atded?
or look at a drawing i i . Wow tall te oauh bnll‘dlun'l

[y

of tbe situation. -

A wlindow waknet (e vorking on the Anothet wigdow washer 1o on thd Wigle
tront of hutldtog #2, 10 wetres uwf 83, 20 mdtrer (rom the sidowalk
troa the toprand 10 metres from amt 17.% metien from buttding #1,
buitding #,1. Pyt an x to shaw fut an x to shoy him,

e window washer.

I11. Research Problems

Research is a fundamental processg/that all disciplines use to galn and expand .
'l' ™ knowledge {n thelr flelds. Situations are encountered where the answer is not known.
Unless one performs some experiments, gathers data and, in general does some

research, the answer may!never be clear, not evem with educated guessing.

N

]
V] L]
- i Vhivh letter of the alphabe? gecurs muat trequontly ln. printed Nu-vlnl.?
"‘\rhich 1ett81"3 Of thé alphabet The tolluwing in wititen an an tadividual avtivity but can bo dune tn a tve-
. peraon grouwp.)

occur mosat frEQiJently in - 1} Eaeh wtudeot shoowos a honh.

) 21 Eavhk student (hen celecta ({ve tines of print and keeps a tally to oount how

‘ printed materials? How can e by s T ot chaded
weé find outf~~do a little QR
research dnd compile the -

*
results. Use the informa- L N
tion to create your own
"Morse code" and compare it CIDIEIFIGH
' to the real Morse code. . 3t goepiie the reanits soveral mothods can be usad.
) Rach atudent van Tepott S maat Ereguear bele g tn the cbams, aml &
tally a0 1he hlackbosgd aan he Hept.
Bl & targe bav gedPh can b canutineted uwn she bolbetih tuard, and cach stus
) el can shada in Ble rTesuits.  The large bat RYOPh @4y nond to be acaled o
. . . . 1w make the =8y aunageadle,
‘ e W
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TEACHING EMPHASES

)

PLANK ﬁw"ﬁr%”

Marvttats needtedt  fen-tant plenk, soutcinch cumdete hnt lM-ﬂ'M—-l. LYTE T

P L I K L T I R Y

. Set up an experiment and record
L)

weight and distance in a table.
What patterns are noticed after

the data is recorded? 1Is theye

w 1he Bk 10 1he middle  Ask buy & veluuteer {m
ae el o e plaad Bavy dtlfvisnt wimhera o the
plank by standing i the wppvatls wind Ty the pland
tvalies the wsrghta ot the valueteerd shoatd Re ghunt

Melsnie Shs plank By yla.

a relationship between the

Fiix twnr aembuta ot the Wvtgh thea and 1ev0td
the weighis Racp the Bloa bt ale Suditle and ssh them (o Stamd un spfmatts

sAda ot 1t plank and balaa, e cach at hey Atudents will probably wso thels pte
dioum s aportena with favivt-tatliers (o asonplsah tha tank

ctase having Jufleraint wetghta

weights and distances?

ARATS PR L Bembiyn gt the 1 iaas baviag Jiftorent vetghua Thte ttme thete
tank la to mgand wn e sude o the plack aad Balae G4 by moviag the Llah,

atbvitieas abuvy te Fovemlate 8 onges tute shout

ve The studente was thy iove
S @ Balgtes Soonte Students will prolably sav thal the Rosyise wetght 1o
Cleart Lo the Blaah, 3nd the LEARLe) wetght Je (atihet avay C1on ¢e blah

) And te v armjne | lat tunabity bvivevn (he weiphtiae an
L aap wh e tsblv, By v v Atdvnte ulviee VOIRREE 41 o
Teee ApaisIn Cen be wbva fa the Tast 7

appronimatsty vyuaet

Rexagoiwl]

[W""‘"“ f’li‘?;“]:“m“‘ wtD | wW-D |w+D | wxD

| S—— i —

The Genaral Rule 2 1 Wix D, * WDy o My, Dn.
w, D

I1I. Miscellaneous Problem Solvling

These "petite' story problems give common situations
Y

that use numbers and proportions. The format of the .
prob \?@.makes the proportion easy to .identify.
) 4
- . e Wi - yadspiad N -
é \
j R L]
Vo o m s arew it s Giabiars ket e sse g trasen: » T NaED A TRFAL -y
e e s e w ale REawtags Fitsivs ras mAgatiac®, maps, neews Mo3v POrVIAR PRUSCRIPTION,
ata Sa et et e atrEatavely attanged oo the Bulidi e boaed, -
AP Crinc caliam s e ot aeparstely C Stag ot Be aaet l'('-n ag dente

R A U A TR LR IS BN ‘- P

a1 ew n aTw arteptiave gesphi. ¥ oo mevets) davae s umernne and 1) 2 doa tor §1.68
ogen foy §1. .
e e e xl S heued ateudd he onrttely atudeatsoentserd b deae the 3 Jdoaen for
}' . T mavs 4 lase dimoasebon af e Fraal hasies. T, -

Eaihtie beard a1 he amed v sn A ive loarniog twsd,

24 poucilis for
18 pencila tor

1) 6 Lans of pean tar $1.80,
9 Yana ot pran tot s

Thie éample bulletin boaxd display

assoclates a reasonable scale with its
corresponding drawing or picture. A
brief discussion ceéntered around the \

: display may increase the students'’

.‘I' _ ;;:”{“;h»:a,:llé;‘ii“  T . understanding of scaling and its'rglaﬁ

b}

.tionship to thelr visual world.

»®
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TEACHING EMPHASES . -~ - N PROBLEM SOLVING &8

/ g * .'?:
PROBLEM SOLVING FQUND IN CLASSROOM MATERIALS
PATIO:

Getting Started

QAN YOU FIND THE PATTERN? "USING PATTERNS
PATTERNS FOR INTRODUCING RATIO USING PATTERNS
CONSTANT COMMENTS > USING PATTERNS
_ ROMS AND RATTOS © 0 pyfERunNinG raTios FROM PATTERNS . -
. WHAT'S IN A RATIO? INTEkfRETING RATIO STATEME&TS
| RATIO OF AGES ‘ 'USING-RATIOS TO COMPARE CHANGE IN AGE
Pate ; ‘ ; X
FIX THAT LEAK . DETERMINING RATES
WHICH IS.A BETTER BUY? USING RATES\&O COMPARE PRICES
Equivalent . ’
POPPIN' WHEELIES IN A RING - SIMPLIFYING _ ‘/j)
SURFACE AREA AND RATIOS 2 SIMPLIFYING - ‘

Ratio as a Real Number

RABBITS, PLANTS AND * DETERMINING THE FIBONACCI NUMBERS
RECTANGLES ACTIVITY I , .

PROPORTION:

Getting Started

PERSQNALTIZED PROPORTIONS SOLVING PROPORTIONS
PETITE PRO{ORTIONS 1 | . SOLVING PROPORTIONS . -
PETITE PROPORTIONS 2 ._ SOLVING PBOPORTIONS
) CCU&TEREXAMPLE | RECOGNiZING INébéRECT PROPORTIONS. )
Applicagion .
) I1T'S 6NLY MONEY USING PROPOﬁTION§'TOfCONVERT CURRENCY
) A QUESTION 6? BADANCE , USING PROPORTIONS WITH BALANCES

INVERSE VARIATION

L3

37
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" TEACHING FEMPHASES

PROPORTIONS WITH A PLANK

’ SCALING:
Getting Started
L YOUR MOD BOD

THE LAST/g%RAW »

- CHOOSE_TQE_SCALE .
. | Making a Scale.Drawing
' ROOM DECORATIONS

Supplementary Ideas in chling
| THE PERPLEXING PENTOMINOES

HOW WELL DO YOU STACK UP
: THISSTIME?

3 FACES YOU SHOULD HAVE SEEN

*

SCALING A SKYSCRAPER °
SCALING SEVERAL SK?SCRAPERS
. BUILDING A s§{éanPER
PERCENT: ERL u

Percent Sense B
DOLLARS AND PERGENTS 2(/\
PERCENT WITH‘CUBES
THE PERCENT PAINTER
. _ PERCENTS: BACKWARDS'ANb '

FORWARDS 4

A

§f A =t T e T e = e e o ceemenieh ]

PROBLEM SOLVING

K’

USING PROPORTIONS WITH LEVERS

INVERSE VARIATION

USING SCALES TO REPRESENT HEIGHTS

9

lo'
€L x
A
! .

MATCHING OBJECTS WITH ENLARGEMENTS/

REDUCTIONS

%

BNLARGING 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

N

REFERENCE SET OF 100%*
MONEY MODEL

REFERENCE SET OF 100*
SET MODEL |

REFERENCE SET OF 100
SET MODEL

IXODELS™* '

*Indicates percents greater than 100% are used on the page.

 CHOOSING A REASONABLE SCALE = =



TEACHING EMPHASES PROBLEM SOLVING 10

“_lc_
LY . N *
. ~

. THE WHOLE THING - SET MODEL
FINDING 100% FROM BELOW | AREA MODEL
; | FINDING 100% FROM ABOVE AREA MODEL¥
| PEACE-N-ORDER AREA MODEL*
Aa a Ratio . . p
PERCENT PICTURES - 11 GRID MODEL "
_ PUNY PERCENTS | . PERCENTS LESS THAN 1% ~

As\n\Fractlon/Dec{ﬁal
THE PERCENT PAINTER RETURNS AS A DECIMAL

SqQlving Percent Problems

y A SICN OF THE TIMES SOLVING PERCENT PROBLEMS

PERCENT PROBLENS 1 WORD PROBLEMS

PERCENT PROBLEMS 2- WORD PROBLEMS
‘ WHO'S #17 . - SOLVING PERCENT PROBLEMS

@ .
CERTAIN CGROWTHS ARE ’ FINDING AMOUNT OF INTEREST
-BENEFICIAL .
PERCENT FALLACIES _ : FINDING PERCENT OF INCREASE/DECREA%E

-~ . R S
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" ¢il and paper or a hand calculator, we

“be sold for”a fund-railsing praject

. Kramer, Klass. Mental Computation, Science Researth Assoclates.

People can use mental arithmetic to

MENTAL

"RATIONALE ) - . '~ l) Checking for reasonablencss and.

N correctnens of answvers.
Many of our day-to-day calculations ;

,2) . Getting "ball-park" estimates.
3) Rounding.

often think about aﬁswers to such &) Computing with simplified numbers,

are done mentally. withoutr using pen-

5) .Multiplying and dividing by powers

questions as: Did the clerk give me of ten.

-3

the right” amount of change® . How long The use of mentdl arithmetic can

! | v
will it take me to travel across town .+~ quicken the problem-solving process--

low many boxes of candy will have to ~ —especially for those problems whieh
) : involve trial and error.
needing $5007 :

Just as any skill must be developed
Mental arithmetic is an important '

througt”ﬁractice, the ability to do

3 b {ed
basic skill which can be applie to”v arithmetic mentally can'be fmproved with

many situations. One might pérform drill and mental calculatious. These

> ine tations. )
mental checks on routine computations can be short and part of the daily rou-

Mental arithmetic cgn help gtudents tine (such a8 a,five—M!nute warm-up

develop a better number sense ap§ 8 activity). Or the-activities can be

better feeling about thelr abllity to longer and stressed early in the achool

calculate 3“3we£~\\\{t may also im- year to develop the habit of using  ©

prove their knowledgL of basic facts mental arithmetic. Encouiagé the stu-

and motivate them to move on to more " dents to do mental calculations whenever

advanced or applied mathematics. ‘they are involved in checking pencil and
paper calculations, calculator activi-

s of es ion and- -
improve the process of estimation an ties, and problem solving.

approximation b} .« . e

7
K

"~ / .
3 p »

Selected Scources for Mental Arithmetic”

-3
Cutler, Ann and R »1ph McShane. The Trachtenberg Speed System of Basic Nathematica,
Doubleda), 1960. .

e
N ——— . \ % -

Garvin, Alfred E. Shortcuts, Checks and Approximations in Mathematics, J. Weston-
Walch, 1973,

{

.
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TEACHING EMPHASES MENTAL ARITHMETIC 2 .
LS , ‘ @:@
,i. EXAMPLES OF MENTAL ARITHMETIC PAGES FOUND IN THE' CLASSROOM MATERIALS
I. Games and Puzzles, .
Games and puzzles often require quick thinking. Figuring on_paper or using a
.calc‘ulator is not -always nécessary or convenient.
This game involves chance and -
strag y. The player makes an ____)_
o ineerate. o honnd ”;G%":-':'i: educated guess between a scale of "
Marker for vach o Dae .
e he stert 2:1, 3:1, 411 for each toss j
Rates: of the die. This requires a quick - \
! TLS,HJ(E““ mental evaluation of theé position
2 Seateac on the playing board, the number
a) 2 apacep far
heate on the die, and the best choices
Vg of a scale.
<} 4 apaces for ! : . ’.‘ e—
e die " '
® Sy mm n
| B e e e
] markara farward, Gl _rJ ® § :\
T pppom Al il
. the dla, and the )1} A
and 4:1 ecalea doth would
[ tove him o a Co fack . ‘\
_ apace, he would choowe the A
111 mcale and move §0
apaces forvard,
4) Lf all scalea move a ] . K'\:-
e S, e
':\‘.::“ loawn hin . -'.‘ m . k o
3) The tirse plavar to E ‘ . .
pacty e ey r X .
—— — oo ofw w20 '
gyfad c029
Y- 3’% S IFEEET
) E Yz O<-dyrox
AN ‘ E P.‘Egg
@ : - & s >§ 2
Equivalent ratlos form patterns Q %ﬁg ;‘q’pﬁg;'gg‘}
W a . . - 29nuwn.
. that can be assimilated mentally. g gggj “,;Jd_;,:
. . . '§
, This puzzle matches equivalent :i gé‘gw R
R 3 Hggﬁsn:m“:;
« ratios and displays self- 9 T VB Qe¢m
S . . E,@gg& WHL Oy Ws
correcting answers, L




TEACHING EMPHASES . . .

]

I1. Concepts and Patterns

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

Tt P 2 Ry o . P C—

to cut down computgtion. Patterns often legd to the answers and mentally following

a patterun can re&eal,the final answer with minimal effort. \ '

S (o)
&%

e ity At found Lo poepad Uiene

oA At T pelRamac i ol weantng of -. ne FBAVS afe Lo thy eiddie
§rRR
[] @ (D VAN
T 5110 s (e sRItcDrs u- e far it sud tar rign
}Wom
?%o <O &
urieay
i { \ S R

R “L;X"
PR OV

= ana

(&- wo n mﬁ
mbwv‘«n Yot R

TrAplvte 1o s by brxrm.mr,t\ MEANS JEXTREMES MEAuy
Sord & | 12and 3 T
T RN S NS SR A T
S\WW\CT ™EM L} :
M TIoUY g | ! s
7] ™ 23
owdt vmirt [ 24 I (NI"

Nd vou duedver & rute’ dape tt ek Tar these veopostional

2 218 AN

. ,,\q'
L A N T 4 Iﬁ H

\M( MVET »wikx mfmsk

Proportions can be solved by

following a special pattern.

In any proportion the product
of the means equals the

product of the extremes.

Quick mental computation discloses
the simple patterns and compari-

sonrs displayed in the charts. .

EATING. CONTESY

Havey, Mugan, aed b4y had a
hasburget vatiog and wiiheh ke
drinking . ntont

1) Harry ate 2 hanburgees Tor svesy | Lamburger hddy ate.
) Whe ate wore hamburgets? Harty or Eddy'
b) Hw many hamhurgers did Hagry vat during che Jonteme?
) FEIL Sa thde chare of posmibilities,

. 12

- ey e e o e ey 2m
NAIBER OF 1r i . 4 T
wgpy o, | 2 | 4 '0 2%
R OF HvURaRs
EDLY ATC. I 3 ‘L[ 7 10
1Y Morgan dsank ) m:llkohaken Tur overy | milkshoha Hatty drach.
&) Vho deank the mwst wilkabakos? Harty, Haygac ae Kddy? i
h)  FALl fn this vhart of ponefdilittes. R
ek of Painsiangs) 3 12 )
—— 9 a
NTDER, < (HUHNKES, | .
MARRY  DRANR, / 2- ) 518 H N
1) dayey ate A harhuygers for uvmry 1 haxhutgor Hargan atw. -
A} Fill 0 taln chatt of posaidilities,
b)Y Whe ate sore hazburgera? Hm.gni\luv bbby .
mmoummpg[ 3 5 7 . .
MORSAN AYE. " 4 - ot
NPNR OF HABUREERY 8 N B B il
waay e | 4 |16 24036 |- | |
4) Use the tnfomaatlun in the problema absve te 1111 ta thin <hort ol pesatbtiliies.
R
PRNGOR O o] o
MIRGAN AlY l 2' 5 . - ! g
HBER o M RURGTRY, .
woo e ||| e 4 ¥ey ] L L
INUIER OF HAHERS
ECOY A 6 ,6 ,21
~
L .

o

e
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L TEACHING EMPHASES _ MENTAL ARITHMETIC 4
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_ . MENTAL ARITHMETIC FOUND IN CLASSROOM MATERIALS ‘ .

k4

RATIO:

Getting Started

o~ CAN YOU FIND THE PATTERN? _+ USING PATTERNS
PATTERNS FOR INTRODUCING * USING PATTERNS
. RATIO N
¥ & )
. ‘Equivalent -
\ - * . . . s
PATTERNS '
_ EATING CONTEST , | GENERATING
THE OLD BALL GAME . DETERMINING AND COMPARING
A LOVELY DESIGN ' RECOGNIZING
"SPIDER TO FLY ,RATIOS RECOGNIZING
A VISUAL ILLUSION : RECOGNIZING.
. SPICY RATIOS : ‘ RECOCGNIZING - .
’ . A STATEMENT OF. PRIME RECOGNIZING Y
IMPORTANCE
e . -
THE WEATHER REPORT C RECOGNTIZING ]
~ PROPCRTION::

v

Getting:Started

) GETTING BULLISH ON ‘MULTIPLICATION METHOD
PROPORTIONS | \
WE MUST WORK TOGETHER ) ~ CROSS PRODUCTS METHOD o
. AN égTREME TOOL - CROSS PRODUCTS METHOD |
A STHVED SURPRISE’ ."  SOLVING PROPORTIONS
SCALING: o v

Getting Started -

 Scapy . _ CHOOSING AN APPROPRIATE SCALE

=~
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TEACHING EMPHASES

PERCENT:
As a Ratlo

’ WHAT DO A CAT AND A SKUNK
"HAVE IN COMMON WITH %7

z
Solving Percent Problems

HOLLYWOOD SQUARES

A SIGN OF THE TIMES

R
2
v a
-
<
- §

\ § -
#1.
{

EQUIVALENT FORMS

REVIEWING SKILLS

MENTAL ARITHMETIC 5

L%

SOLVING PERCENT PROBLEMS

S



~when discussing large numbers.

i el Toaelon o

RATICNALE ,
Why estimate and approximate? ‘'Why
ghould we be concerned with educated
guesses (eastimation) or a process to
lrprove the accuracy of an educated
guess (approximation)? .
- Today, according to some authorities,
75% of adult non-occupational uses of

arithmetic 1s mental. If we are con-

cerned about students having a number

sense, then we need-to work on such
things as:
results, reasonableness of answers, a
feel faor large and small numbers, and
numbers repregenting measures.

In our.daily lives wé&hse inexacg
numbers every time we measure. News

sources frequently use approximations

Exact

results are often not necessary, and

they of ten obscure the issue. (Which

would be better--49,717 people attended-

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

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

0007)

we make many educated

family income is $12,

For example,
]
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 anq\a.show
once this year.) '

We make a life and death estimatiop
when wg decide if it is safe to cross

the street, or if we can stop a car or

\m.uaing square root tables.

mental computation, rounded

day“worldy,

‘ama, KPPROXIMATION

bikewin time,

Thehreasonablenesa of calculated re-
sults can mean a difference of many
dollars to each of us, whether 1t be in
checking the change at the supermarket,
figuring taxes, or making time' payments
on large purchases.

O0ften we need to,locate the decimal

point in computations bv hand, with a

blide rule with.a calculator, or in
Even when we

doslong 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 cﬁmpare (can 1,000
. people fit into the ballroom?)

c) personal information (if 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 estimation
that 18 more tham jusg'a guess, he nust
first of all have a familiarity with
cértain reference points for measures
of length, weight, time, area, volume,
cost, and so on. Most of these come L
from experiences in the‘person“s,day to
They can.be extended through

deQel9pmgn% of measuring skills, arith-.

. metic skills, and a number sense for

lorge end small numbers. To obtain a

"good" egtimate, it ig also useful to

i““ .
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| ~B

Q have a knowledge of counting methods. , There 18 much to be sald for know‘ing
(For additional information see Peas | wﬁen to estimate ang‘when to approximsate,
and Particles.) when to use an estimation or approxima-

Before & person can quickly check the tion, and when to use an exact answer,
reasonableness of an answer he must - The use of estimation and approximation
have already developed a wide variety should help all persons to deal with
of ar{ithmetic skillse. These must exact numbers, understénd and peyform
include: : . ' operations with numbers arising from

a) ability to perform ncéurately measurement, deal comfortably with num-

T —gingle-digit operations (9 — -
million x 7 million requires
9 x 7= 63) L and rounding off, and in general develop

mgéfénfﬂfﬁuébmabproximate calculations

b) ability to.multiply and divide a number sense, Finally, 1t would seem

by powers of ten most worthwhile 1f feaching the tech-

c)  ability to perform operations !

with multiples of powers of niques of estimation and approximation

ten--mentally if possible helped to eliminate the "exact answer™
d) being comfortable wigth inequal- syndrome., ‘
{ties and other relationships SUMMARY . -
. ¢) ::cillcingi;Zl;otgdo:lemi: :_\t:zb:;.z,nif— . These are the key points to be empha-
icant digits. sized when teaching estimation and
) It 1s also helpful for more difficult approximation:
approximations 1Lf a person has a ’ . 1. VWhen do’we need tb-estimate and

. . e £
familiarity with exponential notation. approximate FO ind a réugh answer?

2. When do we need exact answers?
Here 18 an example which 1llustrates

3. We often estimate "how many" (e.8.,
_ . objects, people, items) or "how
{s a billion seconds? . much" (e.g., money, air, water).’ -

1,000,000,000 . ‘ 4.. We often estimdte the dimensions,
60 x 60 x 24 x 365  7° ~ capaclty or amcunt of something we
would measure, (Measurements are

most of these points: About how long

1 x 109 1x 109 . always approximate.) )
60 x 60 x 20 x 400" 3600 x 8000 ‘ 5. Problem solving and computation is
_ ' alded by the use of estimation and
N 1 x 109 o1 x'109 approximation to .
'3 3 6 a) check the reasqnableness of
4 x 107 x 8 x 10' 32‘x 10 , | AnSwers
¢ ! x 109 1 2 ' ) b) narrow the scepe of your in-
o 5 m<§ x 10° = 33 vears ) _ .~ vestlgations
s 3 % 10 ) ‘ } ¢} eimplify computations

46
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TEACHING EMPHASES . . ESTIMATION AND APPROXIMATION 3

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

Selected Sources for Estimation and Approximation

a\

Garvin, Alfred D. Shortcuts, Checks and Approximations in Mathematics, J. Weston
Walch, 1973. '

Herrick, Marian,let al. Mathematics for Aéhievemept/Individualized Course 2, Book 3,
Houghton Mifflin, 1972,

Mathex Book 5 Measurement and Estimation, Encyclopedia Britannica, 1970

.
Peas and Particles (Teacher's Guide), Elementary Science Study, W ster /McGraw-Hill,
1969, ' ™~

Y




TEACHING EMPHASES ' ESTIMATION AND APPRONIMATION 4

| Q EXAMPLES OF ESTIMATION AND APPROXIMATION IN THE CLASSROOM MATERIALS

I. Estimating "How Many"

»

Estimate the numbar of

people that work at your

Pill th ahte
chatt Guesa
tirel then
act the

o tual
nuehvis [rem
ysut tedacher.

.. .. determined? ... . . . .. N W

school, How is the

student-teacher ratio

@
’
» T ) gallea jate Ceame shaped
o tae ts 1o he (tlled with .
beans and sealed
A dvyel tnd te salibraty a .
e it o ety e How many beans in the jar?
A supply of entva beanw
" A tesm nl 3 oatudents 1 . e
_— ° - : % '
: Lk O The container's volume plays
Avttvity . y
1 barn madent shuuld wabe and rerwrd an Individuat guees ui the  GNE - E E
. eIt i g s an {mportant part in finding
- i Mabr 4 team yean e may by 1he sacs an ot Giilutens frod the [ w Va -
Podtvidial gaeeson  Diavuaatng the guess shouid give & gued } 8 reasonable estimate for the -
APPTHAIRALY -5 21 the oushet ol brana e vhe (ar. .
TV FVaie i faed 003 apat te ERe jat and mark 1he red to stoy whe I}
NP nunber of beans.
13 RRIE thu ¢ -0 {ate koveral equal pares 10 vt )0 matva wou il be
T IT] Nour wiale §a Tongt e T tas
14 Pla-e the ol ta the cmpty Ja1 and 4d8 beans ¢ - the {1tas Rark.
sk The Beanw  What te vewt amale’ } |.n.-h ... Soans. A g v
lwml this Thiow miru LiGea 10 get an average aushet l hoan.
e : A’I‘ _TOAT PRICE,
. V\.—— Py Ces che soabe to puedge b the e . PQ
! The voundad Akl b heans G the aeated Jar, - (L‘_ BUY (T
bottom wlt N B L ket the predhr tton wan-
affex? vandlts one i tudividual gaves® S - a
AN
B : (L)) ey 3¢ ut Douna uishee to bur a Gtesea.  the
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TEACHING EMPHASES | ESTIMATION AND APPROXIMATION 5

Draw the amount of area that

represents the given percent,

A refarence set is always

necessary before an area can

be compared and then drawn.

HON of R

—BtofR 300%¢ of Q-

—HelR % of R 100% of Qe

FoR CXPERTS OMLYY

Estimate the .amount of water
it will take to fill each
Bring & number of tes-throulh containers to class and disphay thaw on a table vhere

&1l students van ase thea. (1.9, glasn cylinders, test wubes, glaze or plascic cubical COntainar .:!2’_3 or 56% full . pr

centalnars, plastic pitohere (cylindrical), housahold mamvuring cupe, drinklny glasaes,
and sows odd-ahaped plass contalsare (1.9, vases, sphevical glaan bovle, conss, vine
alasnan)

SEE-THROUGH DEMONSTRAT 10N

can you teil the real volume
of each odd-shaped container?

These experiments with volume

test spatlal relationships and .
the ability to estimate , - 7
three~diménsional quantities.

A tusher of concepts can b8 reught uslng these contslners a2 visusl alda and mbelva~ ) ,‘

on
5. Ustag a large plicher, pour colured vates 11 e ot annd) jato sach rontalaner
on she tablo to diffarent tevots. -

Asl the studanle eo identify the amount of watsy In eavh containgr {as vomparad te
i volume of thu whola contatnet). Por sxample, hov full fs the plaes?
Possidle creponseer 171 fylt, 30X full, .3 full, 30% wmpty., The wost
comson tawponss would ba 1/2 hu. Encourage studente to glve aquivelent
ansusth in patcont snd decimal fures.

1. Let the etudente take an metiva PAYL in thix demonwteation By pout(ng water into
tht cuatainare. Por exawple, asiect 8 weud nt(e) to £411 sach (oF a08) conksinee
approstantaly 174 ¢ull (ot 251 full ot .23 foll).

Wy ave st contalnevs eaoley to {111 ta the AMPraRivgts seount then othere? (Disruss

wtausl tlivatona ef odd-mapad contatners.)

e
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TEACHING EMPHASES . , ‘ESTIMATION AND APPROXIMATION 6

::::
® ESTIMATION AND APPROXIMATION FOUND IN CLASSROOM MATERIALS
RATIO: |
- Getting Started | ' S .
COMPARISON 2 | g MAKING NUMBER COMPARTSONS
BODY COMPARISONS - COMPARING WITH .LENGTHS
Rate .
MATH IS A FOUR-LETTER WORD DETERMINING RATES B
_ quivgi;g;' S S St
"RATIOS IN YOUR SCHOOL . SIMPLIFYING
- ONE MAN ONE VOTE . SIMPLIFYING “
PROPORTION: ‘ | . . e
Applicaﬁion R

I MEAN TO BE MEAN! : DETERMINING MEAN PROPORTIONS

® SCALING

Getting Started ' e
BEANS, BEANS ) USING A SCALE TO MAKE PREDICTIONS
.CHOOSE THE SCALE N CHOOSING A REASONABLE SCALE

Making a Scale Drawing

PACE OUT THE SPACE REDUCING WITH A GRID OR RULER
Maps '
, THE\GREAT LAKES USING A SCALE DRAWING TO FIND
' . . DISTANCES *

PERCENT
Percent Sense

" GUESS AND CHECK - REFERENCE SET OF 100
; - GRID MODEL

N
—
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' TEACHING EMPHASES ESTIMATION AND APPROXIMATION 7

e |

)

THE TRANSPARENT HUNDRED
ELASTIC PERCENT APPROXIMATOR
PERCENTS OF LINE SEGMENTS

PERCENTING: LINE SEGMENTS

STRINGING ALONG WITH PERCENTS .

PERCENTS OF RECTANGLES "
RECTANGLE PERCENTS
CEOBO%Bﬁ‘PERCENTS

PEACE-N-ORDER

a Ratio

THAT'S "ABOUT" RIGHT
BE COOL--GO TO SCHOOL
Fractioﬁ/Decimal -

PERCENT WITH RODS &
METRES ~ IIX

THE PERCENT BAR SHEET

HALLELUJAH I'VE BEEN
CONVERTED

SEE~THROUGH DEMONSTRATION

REFERENCE SET OF 1004
GRID MODEL

REFERENCE SET OF 100
NUMBER LINE MODEL

REFERENCE SET OF 100*
NUMBER LINE MODEL

REFERENCE SET OF 100
NUMBER LINE MODEL

REFERENCE SET OF 100%
- NUMBER LINE 'MODEL "~ -

AREA MODEL*
AREA MODEL

AREA MODEL

AS A RATXO

USING PERCENT TO COMPARE

/

Fs
AS A FRACTION/DECIMAL%*
NUMBER LINE MODEL

AS A FRACTION/DECIMAL*
NUMBER LINE MODEL

AS A FRACTION/DECIMAL

“NUMBER LINE MODEL

AS A FRACTION/DECIMAL
VOLUME MODEL

Solving Percent Problems

. THE ELASTIC PERCENT USING A PERCENT CALCULATOR

- APPROXTMATOR EXTENDED

GRID PERCENT CALCULATOR I USING A PERCENT CALCULATOR

. . - *Indicates percents greater than 100% are used on the page.
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TEACHING EMPHASES

GRID PERCENF~CALGULATOR LI

GRID PERCENT CALCULATOR II1X

GRID PERCENT CALCULATOR
EXTENSIONS :

 REST IN PEACE
THE OLD OAK TREE
.. ENORMOUS ESTIMATE
LOVE 1S WHERE YOU FIND T

INTERESTING?

YOU CAN BANK
ON IT! .

AT THAT PRICE, I'LL BUY IT!

COUNTING EVERY BODY

18

GRID PERCENT CALCULATOR IV

VT L e T AT R e T e e i e -. e e

ESTIMATION AND APPROXIMATION

USING A PERCENT CALCULATOR

USING A PERCENT CALCULATOR
USING A PERCENT CALCULATOR

USING A PERCENT ,CALCULATOR

»

SOLVING PERCENT PROBLEMS

SOLVING PERCENT PROBLEMS:

SOLVING PERCENT PROBLEMS Lo

FINDING AMOUNT OF INTEREST

FINDING AMOUNT OF DISCOUNT .

FINDING PERCENT OF INCRFASE

1
B
=]

-SOLVING PERCENT PROBLEMS - R e

d
S—
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RATIONALE
What 'ia the LaboraCer Approach?

should be learnéd.

.teaching methods.

For many decades, learning, instead

~of just mémoriaation and training, has

been the primary emphasis of education.
Each soclety or éommunity decides what
We are required to
learn mathemati%s, reading, science

and’ other subjécts

have | been org¢nized for teachers to

teach and not necéssarily for children

to learn. The laboratory approach is

a philosophy which emphasizes "learning
by doing' and breaks free from formal
. "It is a system
bhsed_oé aétive learning and focuses
on the'legrning process rather than
on the Feaching process.” [Kid&,‘et
al. ]

the student learn mathematics by see~

Experiences'are devised to help

ing, touching; hearing and feeling.
An environment~—the math iabnnemergee
where thekyeaéher‘and the students
Eork and communicate with each other

to plan activities and learn by doing. .

At the level of their abilities and

interests, the séudenta discover
relationships and study real-world

problems which utilize specific mathe-

. matical skills.

A labOratofy approach breaks the
mono tony of straight textbook teaching.

~It extends and reinforce$ the students

understandings and skills while pro-

viding background experiences for

TR, R 2 B e s E R g e S

Yet our schools'

" can be explored.

later development of abstract concepts.
L

It also offers a unique, concrete way to

learn mathematicg. The laboratory

approach can be integrated into the claaé= :

room and used along with, not in place of,

many other equally valuable teaching -
strateglies. .. _ ) _

Lab attivities help to eliminate the
unrealistic one—method eyndrome 80

characteristic of mathematics c1aeae$

variety of methods of attacking a problem

.Open:ehded activities

encourage students to make discoveries,
]

4

M.A"_""

formulate and test their own generaliza-

tions (l.e., problem solving). Lab

assignments can be used to challenge the

students by providing them with oppor-,

tunities for developing selfwconfidence

»

habit@ Qf independent work, and enjoyment

of mathematics. The relaxed atmosphere

.can encourage student involvement and

positive attitudes toward mathematics.

By direct observation, the teacher can

asgess the student's skills in problem

solving arld computing while the student's

éttitude and work habits can also, be
evaluated. |

Thé Mathematics Laboratbry

The math lab is an environmerit that

{
provides for active learning and encour=

ages active participation. n termg of

1. A centralized laboratory

_physical organizatiOn thred basic kinds
of mathematics 1aboratories re most
often discussed, B . ' .




TEACHING EMPHASES . ' LABORATORY APPROACHES 2

. . ’ - . °
) I . - - : \/- W

Q especlally designed (or adapted) % game involving two or more students
and equipped for use as a per- ) ' :
manent math lab., Classesa are o
] usually brought into ‘the lab fractions. A challenging puzzle could

‘ room on a rotating schedule that ’
allows each mathematics class to
use the lab shaterials several ’ problem-solving techniques. A lab
times a week as needed.

» N
might review the concept,of equivalent = .
require a student to apply several

activity could use Culsenaire Rods.to

2]

A rolling or movable laboratory--
a set of lab materials placed on
a4 cart, stored Iin a central loca- base blocks to ghow place vglue, or
tion, and wheeled from classroom ' ' '
PR : . to classroom -as needed,

illustrate decimal concepts, or multi-

'
~wooden cubes to demonstrate spatial .

. R \\
3. A'decentralized laboratory--a rglationships, or"ac;or boards to

- + self-contained set of lab materi- clarify an algorithm.v Manipulative oﬁlf*’
_ . als stored in the teacher's
- .« classroom and readily available

Coagem e

jects often provide physical models that

Lor the students to_GEET\\ can introduge or clarify a mathematical
_ For most schooLg, the decentralizeds concept to thg studént, .Therg are also.
laboratory is the most practical and exnﬁrimentg which can be performed to:
desiralle math lab. Lab materials can ' take meagurements and gather data. Stu-
be collected and organized at a modest .. dents learn how to use certain equipment
‘l'*‘ rate as chey dre constructed, donated a "and tools in their search for solptions.
) or purchased. . Laboratory activities can directly in-
Eventudlly a set of lab materials will.’ volve stﬁdentgsin "hands-on" assignments, .
grow to a size large enough to quite often with group ﬁarticipqﬁion. Lab | )
) vergsatile. The classroém er{jiikent activities encourage the student .to take
*tzégeds to be versatile as well. Flat . an active role in learning mathemdtics
tables, bookcases, movable carts and rather than_the passive role of "you
other furniture can be added to provide teach me." " L i
work areas for the students and gtorage ' Getting Started o
spa;e for the rab activities. o ' There-are many ways to implemgnt the )
U ,Yhat is a laboratory Activity? . lab approach. The descriptions below -
A laboratory activit§ is a task or provide. several suggestions to consider
mathematical exerclse that emphasizes . when starting to use the 1aborato%y
"learning by doing." It can be a ggme; approach. ‘ "
» . & puzzle, & paper and pencil exercise, Mr. Langford has a claﬁs of thixty
N a set of manipulatives with a task card, , ‘seventh graders. He was not sure about -

or an eg\per{ment using apparatug an T using lab materialg', 80 hé d_&&‘:idédfo

‘ 1nsti;99 tﬁmsnggif measurements.
] P - L2 . . o .

ftart small. He set'up:an "actiVity .
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TEACHING EMPHASES

corner” in the room. Three lab cards -
with the neceésary equipment (e.g.,
squared paper, ceramic tiie, measuring
tape, metric wheel) were set up‘in the
”activity.corner.“«ﬁgach day for a
wveek a different group aof six students
were allowed to work in pairélusing the
lab materials. The rest 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 td ‘do the lab activities, and
the activities integrated well with

tﬁe week's mathematics concept of area.
Mr. Langford wants to collect or;write'
task cards thé& mix well with his estab-
lished éurriculum. Later, he might try
other ways of using the lab aétivity
cards., '

Ms. W£1kins decided to assign each
Friday as a 'lab day“ for her eighth-
grade class of 28 students. She had .
watched several classes using a "lab ,..
day" once a week and decided to try it
hergelf.
lab cards covering seven different mathe-
Each student was assigned
a partner, and the palr would work
together for each of the seven "lab
days:" ‘For seven weeks the students ‘
Yaotated to & new 1ab activity each
Friday.

record of their results and ‘follow the

They were asked to keep a

planned rotation schedule. Ms. Wilkins
found that this seven-week period with

~with manipulatives,

She prepared two sets of seven

- to learning.

LABORATORY AFPROACHES 3.

A

She developed

one "lab day" a week coincided well
with the ninewweek term.
a second set of lab materials for anofher
geven weeks. This time there were 14

task cards put into 14 aboe boxes along
papef, or other mater-
ials needed for each activity. Each caxd

was written on the topic of measurement

~and contained various levels of abstrac-_ __ .

tion and enrichmént options for the
studentsg. - ° .

Mr. Jeffreys and Ms. Slone had adjoin-.'
ing sixth-grade rooms. They had been
team teaching 8 number of units in mathe~
matics. They decided to try the lab
approach for their unit on Base 10 and
Other BRases. Their school had recently
purchased two Chip Trading Math Lab Sets.
Mr. Jeffreys and Ms. Slone pickedéyﬁf
several chip trading activities tb be
used every other day for two weeks.

They diviéed‘the class into'groups of
3 or 4 students. For each "chip trading

day" one studenf in each group was re-

~ sponsible for picking up and distributing

the manipplaﬁives to each member of the
group. The days between each "chip

trading day" were wsed for digg;;éions,
bohrdeork, and worksheets fhgt emphasized'

paper and pencil computation in base 10

_and other bases.

. The above are examples of teachers who -
were Willing to support an active approach
‘They prepared for using the
lab aﬁpfoach by collecting and organizing-

o3
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TEACHING EMPHASES

materials and deciding on the 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
develéped. ,
Most difficulties thag\ariselin the
math lab result from students not

knowing what to do. The teacher needs

- to find, organize and store 1ab materi-=

als for easy use; tell students where
lab materials are, what to do with them
ahd how to schedule their use; prepare
task cards or directions for the lab
activities; instruc: students in préb-—

lem-solving methods of attack and

investdgation; interact enthu%iastically

with students and share in theilr experi-
ences; and evaluate each student's '
attitudes, work habits and accomplish-
ments.. ' .

Start small--in no way can most
teachers and students survive a c¢om-
plete chapnge of program. Students who
have Become passive learners need time
to adapt ﬁo the role of active learners.
They need supervision and guidance from
-the teacher as they'learn to function
in the lab envirooment. Eventually,
the students should be able to seleqt
materials fof each lab activity and
return materials to the proper storage
By k@epk%g a work

record, the students can evaluate their

area when finished.

progress and try to improve their skills

T

~the students can separate int

L A L e SISO, ek .+ PR R YRLATEYR —- ar
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LABORATORY APPROACHES 4

4

and understanding. _ The students neced to

devélop inquisitive attitudes that moti-
vate them to keep at a problem and ﬁot
give up. Small groups or palrs of stu-
denté will require the cooperation of
each individual and the sharing of ideas.
Initially, when @electing material and

equipment to use in the math lab, 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 paftiCular activities.
Ideas for laborator; activities can be

found in any of the sources Iisted in

the gelected sources. Many periodicals

(such as The Arithmetic Teacher or The

Mathematics Teacher) include sections

in each issue which contain ideas for
activities that require a minimum of
prepafafion and materials. Notice the
Interests of the students. Be creative
&n& uae your own ideas or their ideas
as a source’of lab activities. Discuss
agd exchange ideas about math labs with
other teachers.

ngin with a lab acti ty‘that every-
one can do at the same timer"\Later.onm,
groups or
small teams (students usually work best

in small groups of 2 or 3). “Experiment

with the size and the make-~up of the

groups. In the beginning it is a good

\\. ;\‘:L N
N
ﬁgea to provide activitieq where each

group member has a specific role. Pro-

vide sevegal lab act{vities_and let each

56 DR

T TSI VU,



TETEEL T Taere s e

TEACHING EMPHASES

group move from one activity to another.
Have specific objective(s) 1in mind

for each activity, and have a clear

1dea of {its mathematical content. Co
through the %ab activity to find what
background concepts or skills the stu-

dents will need to tackle it. Check

for any diff{iculties the students might

encounter as they do the activitv.

SUMMARY

1. The laboratory approach is a
system that emphasizes learning by
doing; it involves the student in
multi-sensory experiences that often
require social interaction as well
ag 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 laboratory activity {is a task or
mathematical exercise that provides
- an active role in learhing for the
student.

Selected Sources for Laboratory Approaches

LABORATORY APPROACHES 5

-

./

i« Oune can iwplement the lab approach

-

in various ways:

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

b) Declare a lab day; perhpaé 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 stu-

demts work through the various -~

activities each day or every |
other day. .

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

2 for the students.

Most difficulties that arise in the
math lab result from students not
knowing what to do. \
Start small--there 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.

L

The Arithmetic Tehcher,‘National Council of Teachers of Mathematics.

Biggs, Edith .and James MacLean. Freedom to Learn, Addison-Wesley (Canada) Ltd., 1969.

Hamilton, Schmeltzer and Schmeltzer.
mat§§§ in the Junior High.

"The Mathematics Laboratory,

Teaching Mathe-

Kidq, et al. The Laboratory Approach to Mathematics, Science Research Associates,

Inc., 1970.

)

~

Krulik, Stephed. A Mathematics Labgratory Handbook for Secondary Schools, W.B. '

a

Saunders Cqg., 1972.

Reys, Robert F. and Post, Thomas R.

The Mathematics Laboratory:

- The Mathematics Teacher, National Council of Teachers of Mathematics.

-

Prindle, Weber and Schmidt, Inc., 1973,

!

(g

Theory to Practice.
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Sobel, Max and Maletsky, Evan. Teaching Mathematica: A sourcebook of Alds,
Activities and Strategles, Prentice Hall, Inc., 1975. ’

Teaéher*Made Aids for Elementary School Mathematics, Readings from the Arithmetdc
Teacher, National Council of Teachers of Mathematics.

/
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EXAMPLES OF LABORATORY ACTIVITIES

I. “Homemada" Materials

LABORA&ORY APPROACHES 7
: ' } |
Fd@ND IN THE CLASSROOM MATERIALS

»

~
~

When selecting materials and equipment to use for lab activities, it is rela-

tively inexpensive aifd simple to use 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.

£l

oF .
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A measurihg instrument (in this
case, an alidade) is often used -

2 . < \
to record mathegatical data und

Ay

to analyze oug environment.

A/ﬁi;ple apparatus can provide
-students with an experiment that
uses probiem~solving skills such
as filling a chart anda}ooking for

patterns,

There a1o o number of wayes o make & #cale draving of s flield. Some wechode
une capwnetve pleces vf equipteat te do this accutately, but tt 1s puasible to
“taky a good scale dravieg wuning equipnont from tho claszvoom,

Flat tabie o1 board
Plosed wn tup of an
tnvetted vantehanher

Equipment )

Roler

Tape

Al tdade

tatge oheot of draving
papel -

AMn altdade s a stratghtedge

with vights and ¢an bo made’

vith a tutal and twis natle.
L

I. Ihe etudenta ahould familiaries
rhownplven with the teplon bofure
. bogluning ths acale drawing.
Landsarka, pecially thowe that
indicate t shade at the region,
shauld be located, The land-
narks vould be listed or a
rough shotch of the rogion
drawn with cach landmark la-
buled. Harhots are nvedod at
the ¢orners ol the lteld 1t
fatural landmarke dv not wecur.

- &, Plave paint ¥ vvet glake ¥,
tme the altdade, fo tine up
goint ¢ an the paper with
stake Q {ynu may have to
turn the table alightiy),
The table munt remaln in
thia puaillon ag you aight
eoach landmask from point P.
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The students develop an awareness
of thelr body and how it can be
described and compared using

mathematics.
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I1. The Cube as a Lab Manipulative

. , »
.
Fal

Cubes are versatile, "hands—on" objects. They can be_used to bridge the gap

between ab8®wact thinking, scale models and physical reality.

Bttt A I - o e e ot R

s e

dUHLLE BOoYOr SIAGe P Tis 1o

Matortale nesded: A 2@l of cubes '
. Ativisve  Uss the shren vtous. Fital, sstimate the nushe
® 3 i A g of ruhoe nedded and them butld the monel A
’ trampie: " i3 holpo ta lo he)
Lo ke «mt ﬁ de J s vy rne’ ’
' \ﬂh S :
‘i ngas ,.'} .
19{\:\»«9.
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The students look at the abstract ¢ ’ o

. ) { tl ;z
two*dimensional drawings of a solid EL! ok L -1 rrtl -

and then construct the cdrrespond~ e ey
Qqu:h FIWHh }Jmh

(L, ,’1,3
e

ing three-dimensional figures using

cubes. -
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Students build physical

models to clarify the

problem and help tHem-

A
Matas L ot vl von otio cubd )
understand the concepts tetertale nevdady 4 set Binetie cubes /<:?K
N A lvtey - - -_ \}-
h A ‘se the «uben he (his wodel. ~uc” ~ o
¢ Of vo lme Bnd ratio . R th |-: \l\w :;.1..n:h||.\“::'ru( :h:: radel s . 7
’ Make b modefng f ~
- 8)  Une tutee as fong as Hodel 1. ’

. -—id? W) One twlce At long At tulco ao wide an Hadel L. e

¢} Une twice s loag, tufce an vide, snd fuice an MODEL 1
Nigh an Medel 1,

(3} Hake 3} more modeln;

) e throe times aw long aa Medol L,

) oo thioe times on luug And threa times as wide an Hodel 1.

) ae thiee timan as long, tinteo ((nes as widn and throe times ae Ligh aw
Hodeld "

! volumes of thig .
L rahio

.9“2'l i 18 cm? L}

5
’
i

. (4) C(umpase the sinpitfted rattos vith the atoplitiad vatlos 1o Wlume and Nagee !, -

. 35 i1 the simplified vatto at the volumes of o sodel to Hodel 1 12 186:1, how

! 7 wany of the dinenglons are fous nmu'luu-r than Model 1?

rFos* =

N >‘ ’Monm.

s el

SIEEN i+ ':»‘ .

A 1 .. pooa. ,.

Fi"ﬁft E& fre; 2 - To £111 in the table, the students

prieieied A el i

- Qig;ﬁ@?fﬂé E{I{I“ can make each model or leok at the,

RARIRERSIT 1] l .
'Tﬁg-ng Coay diagrams, depending on their

abllity to abstract the situation,

III. Grid Activities

- -~

S

] »
brids and grid paper are used as two-dimensional models that pictorially

represent many concepts in ratio, percent and scaling. Construction activities that
involve making models, scale drawings or gaoﬁétric'figures often utilize grid, igo~

metric paper or squared paper.
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This activity features several

puzzles' auch a8 fitting together Matertala nosded  Five aguaten, | ount tmetten wn g stde, At ceatimog e

REWY pras v Tave 1o tnch t1ten g du b ge g Bapy L

all the pentominoes to cover a . -

. L1
glven area, and a game with S © e s e s e e 1

S HIerent peatomiaes i vone thiuk thaete are! LA

Fake the V wquares and mehe all the peatiustomem (at von

pentominoes. Puzzles and games

vau o rapy edel pentisiae patteta dn the g dd paper and “ fl (ﬂ Hj
sac ant vhe ahaped. M oene ol the pattema o an he tasacd
entartain yet prov ide important -::..'.l:::ll:::..:."l.::::-..l.:.v..-'“ Anetlet ok, the ERe patteran Gl i1 1
1 Ctonl FAttuinN ate

the nare pentamfte,
M theok with yoaa tea hey

practice with shapes and ideas. Lo s 41 e hve Tonned

all the pontamiveos
23 A1y.tu atrangeithe P EA gt wa by U pentumtiees. P
e . . - . s . T ’ pentoatinees we that ey

HLAKE ¢ ISLAND ,

Neestod D s

. Pmae smat bwoan 4 ohy B
wot ovedlap the pasoea,

hete ace wnne than Jthhe APadee nang Cun tad ot

vl the grid paper with

seapns Lo b kgt
attvinate wqeates shatlod

31 Plavais attvinste ploking
peataming pteves watil all

The piesva have oot ucledped

o B { TR
! T tnisige AN
ek dh el SN AL chtan 2o g

cte ale en

WY rach plaver te tutn thee
placey a puttealne o The mat
Flay st tnoes wpt 8 18 1
topanaihle o a plaver (o

- place an that mag a peastoamin

that duesn 't wver lap anather

pratantng o e ompletely

o The mat

b e dinaer 1s phe 1aet petson

to vuawanbally place a

l ) pentemian on the mat .
Soroe——

The lake and Island Board can be oo

constructed for use with a .nupber

.of dab activity cards. Here the - :

students use the board to do percent

‘exercises. ¢ :
‘ . .
CEALY A0 T St - A ) R
. )
? ' ' N ' l ' ;(
y | - oL
L B N ! . ¥ ¥
Y |
Tatoabiedr on . ,i‘:'\ Lk . ’
Uen Gim : - N : N
! 'Cube
. - a N ..y A dm Bem
The ability to measure angles and . o { J
- " .
' o A 2um, \. .
line segments, to make scale LY, - ! .-
R @ ° Xhadwatean \ s . -,
o diem 2om . : N
drawings, and to construct models " "
: ‘ﬁ
* . - - il \\V . 'I." s
is examined in this lab activity, Y I G
R . ( o
. ; \ . . htm .: ’;
el e, Qogeabading e St
; . .o e Avm G
. . \ \ oo
% . < |
o {vasahedy on . !
' Fem :’Ocm\ . :

Q

ERIC ‘

Aruitoxt provided by Eic:
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LABORATORY ACTIVITIES FOUND IN CLASSROOM MATERIALS

RATIQ:

Getting Started

BODY COMPARISONS

A MASS MEASUREMENT

ALL ABOUT YOU

A POUR ACTIVITY

Rate

PAPER "TOSS *

M & M'S

MATH IS A FOUR-LETTER WORD
SPY ON THE EYE

LET YOUR FINGERS DO THE
WALKING

FIX THAT LEAK
AS THE RECORD TURNS

MY HEART THROBS FOR YOU
STEP hIGHT up

I BELIEVE IN MUSIC

Equivalent

RATIOS AND CUBES 1
. o,
RATIOS AND CUBES 2

\

I'D WALK A MILE

" RECTANGLE RATIOS

POPPIN' WHEELIES IN A RING

'SURFACE AREA AND RATIOS 1

COMPARING WITH LENGTHS

STUDENT DATA

DATA

COMPARING RATIOS

DETERMINING RATIOS

DETERMINING RATES
DETERMINING RATES

DETERMINING RATES

DETERMINING RATES
DETERMININC. RATES

USING RATE OF HEARTBEAT TO

DETERMINE - PHYSICAL FITNESS

" USING RATE OF HEARTBEAT TO
DETERMINE PHYSICAL FITNESS

DETERMINING RATES

S

CONCEPT, GENERATING
CONCEPT, GENERATING
DETERMINING AND COMPARING
DETE‘QINING

SIMPLIFYING

SIMPLIFYING

I

#DETERMINING RATIOS FROM STUDENT

__DETERMINING RATIOS USING VOLUME = =
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. | SURFACE AREA ANPRATIOS 2 SIMPLIFYING
VOLUME AND RATIG 1 | © SIMPLIFYING

VOLUME AND RATIO 2 ' SIMPLIFYING

" cuBIsM | SIMPLIFYING

Ratio as a Real Number

A VERY SPECIAL RATIO APPROXIMATING

PI'S THE LIMIT ' APPROXIMATING -
) BUFFON S PI - o ) APPROXIMATING
CLOSER & CLOSER ! RATIO AS A REAL NUMBER
PROPORTION: '/

Getting Started /

- AS THE SQUARE TURNS RECOGNIZING PROPORTIONS
THE BOB AND RAY SHOW GEOMETRIC MODEL
: ‘l' THE SOLVIT MACHINE-~A DESK * CROSS PRODUCTS METHOD
| TOP PROPORTION CALCULATOR - , | .
Application ’ .
ONLY THE SHADOW KNOWS USING PROZQBTIONS TO FIND HEIGHTS
ONE GOOD TURN DESERVES ANOTHER USING PROPORTIONS TO DETERMINE
DISTANCES '
. 4
THAT'S THE WAY THE OLD BALL USING PROPORTIONS TO FIND HEIGHTS
_ BOUNCES . :
' ONE HECKUVA MESH . X | USING PROPORTIONS WITH GEARS
"GET IN GEAR | USING PROPORTIONS WITH GEARS
A QUESTION OF BALANGE USING PROPORTIONS WITH BALANCES i
. | INVERSE VARIATION
PROPORTIONS WITH A PLANK USING PROPORTIONS WITH LEVERS
. INVERSE VARIATION . .-
. I'M BEAT! HOW ABOUT YOU? USING PROPORTIONS WITH GEARS

INVERSE VARIATION
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SCALING:

__11!'

Getting Started

YOUR MOD BOD

ELEMENTARY, MY DEAR WATSON

FIND THE ENLARGEMENT

THE LAST STRAW

BEANS, BEANS

- :
_ HAVE 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 AND THE SOLIDS-~AN
OLD GROUP

PROJECTING THROUGH A PINHOLE
<,

A SNAPPY SOLUTION TO SCALE
DRAWINGS

. THEMPANTOGRAPH

HOW TO MAKE A HYPSOMETER
USING THE HYPSOMETER

STAKE YOUR CLAIM

ANOTHER STAKE OuT

Supplementary Ideas in Scaling

MAKE A DIPSTICK -

. REDUCTIONS

" LABORATORY APPROACHES 13

\

USING SCALES TO REPRESENT HEIGHTS

MOTIVATION
USE OF A SCALE MODEL

MATCHING OBJECTS WITH ENLARGEMENTS

UL

MATCHING OBJECTS WITH ENLARGEMENTS/

USING A MICROSCQPE TO ENLARGE

COPYING DESIGNS
ENLARGING WITH GRIDS
REanz

ENLARGING WITH A RULER

ENLARCING WITH A RULER

NG WITH A GRID OR RULER

USING A SCALE TO MAKE PREDICTIONS -

ENLARGING WITH A RULER AND PROTRACTOR

DEMONSTRATION OF PERSPECTIVE

ENLARGING/REDUCING WITH RUBBER

BANDS

ENLARGING WITH A PANTOGRAPH

FINDING HEIGHT WITH A HYPSOMETER

FINDING HEfGHT WITH A HYPSOMETER

REDUCING WITH AN INSTRUMENT

FINDING LENGTHS USING AN ALIDADE

REDUCING WITH AN INSTRUMENT

FINDING ANGLES USING A TRANSIT

USING A SCALE TO DETERMINE DEPTH

T e

-
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Q THE PERPLEXING PENTOMINOES . WORKING WITH SHAPES
Qe
HOW WELL DO YOU STACK UP? . DRAWING SKETCHES OF 3-D MODELS
HOW WELL DO YOU STACK UP BUXLDING 3~D MODELS FROM ‘SKETCHES -
THIS TIME?
\
3 FACES YOU SAW MAKING SCALE DRAWINGS OF 3-D MODELS
. _ 3 FACES YOU HAVE SEEN MAKING SCALE DRAWINGS OF 3-D MODELS
* CAREFULLY CONSFRUCTEY CARTONS CONSTRUCTING 3-D MODELS -
] 'BUILDING A SKYSCRAPER ~ CONSTRUCTING 3-D MODELS
BUILDING SEVERAL SKYSCRAPERS - - CONSTRUCTING 3-D MODELS
A SCALE MODEL OF THE SOLAR - MAKING A SCALE MODEL
SYSTEM ‘
HOW HIGH THE MOON ° MAKING A SCALE MODEL
i Maps .
WEIRD COUNTY, U.S.A. ol USING A SCALE DRAWING TO FIND
. . / DISTANCES
THE GREAT LAKES USING A SCALE DRAWING TO FIND )
' DISTANCES
PERCENT: . N
Percent Sense
STICKING TOGETHER WITH REFERENCE SET OF 100%
PERCENTS v GRID MODEL
YOUR BODY PERCENTS REFERENCE SET OF 100% ‘
¢ - NUMBER LINE MODEL
- PERCENT WITH CUBES | REFERENCE SET OF 100% ‘
SET MODEL
THE PERCENT PAINTER REFERENCE SET OF 100
) : SET MODEL
HUNDREDS BOARD PERCENT REFERENCE SET OF 100
SET MODEL
. *Ihdicates percents greater than 1007 are used on the page.

b6
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Q PERCENT WITH RODS & REFERENCE SET OF 100 :
SQUARES - 1 GRID MODEL- {'\
.5H\"' N
PERCENT WITH RODS & REFERENCE SET OF 100% S ¢
METRES = I | - ~ NUMBER LINE MODFL '
* ACTIVITY CARDS - NYMBER LINE NUMBER LINE CONCEPTS . .
STRINGING ALONG WITH - . REFERENCE SET OF 100%
PERCENTS NUMBER LINE MODEL&
PERCENTS OF AN ORANGE ROD . REFERENCE SET OF 100%
R - - NUMBERLINE -MODEL. -~ - * =N — = = — -
& ) : T Y
_ g «n\w
- ' As a Fraction/Decimal ‘ )
BE A REAL CUTUP AS A FRACTION/DECIMAL*
: GRID MODEL
_ PERCENTS WITH RODS & : AS A FRACTION/DECIMAL*
. SQUARES - II GRID MODEL
'PERCENTS WITH RODS & ™ AS A FRACTION* N -
SQUARES - III . /GRID MODEL
. PERCENT WITH RODS & ~ AS A FRACTION/DECIMAL*
METRKS - II o NUMBER LINE MODEL
. PERCENT WITH RODS ¢ AS A FRACTION/DECIMAL - .
. - © METRES\- III NUMBER LINE -MODEL .

- So0lving Percént Problems

LAKE & ISLAND BOARD , " USING A MOPEL

/
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. - Ratio 18 one of the most useful ideas in everyday mathematics. Here are a
. R

few @a&agles of the use of ratio in hewspapers and magazines.y

In the last year of the Civil War
TEL® AVIV AP _ the North had 4 soldleras for every

Israel has the soldier from the South.

highest rat%% of : ' ~ | ,
‘ physicians. There ° WME
3 is oné physician to “ -

every 420 people.

J
In 1973 1 out of - LONDON AP
. ~ every 23 homes in ' Jack Nicklaus is
. Eugene, Oregon ) ' a 1~4 favorite to
was'burglarized, - capture the British

Open which starts -
Wednesday at Car-
nougtie, Scotland.

- )

, 'DURHAM, NEW HAMPSHIRE o
. VOTED 14 to 1 AGAJINST = '
PROPOSED OTL REFINERY '

-

;
1 ?
A ratio ' is an ordered pair of mea-

sures.  The rs : 2 - ‘”
sures lie ratio of Northern soldiers _ / ,W’ ‘% =, - v%‘,ﬂ”\‘*v
to Southe¢rn soldiers in the last year /ﬂ ),,,ﬁz w, .,m, )\

( . 7 " T‘F{A‘

(Ff NP . Y.

of the Civil War was 4 to 1. This tells ’ P 3 ﬂ;‘fﬂ

. . 7, / “pmran
us that for every 4 soldiers from the

¢

North there was only 1 soldier from the
South.,” From this ratio we know the
relative size of the two setsg but we
are not given the numbers of soldiers.

 This s the essence of the idea of.raéio;

it gives relative measures which can be
used for comparisons. '
N , . i

Q

By




COMMENTARY RATIO 2

INTRODUCING YOUR CLASS TQ'RATIOS,
Each of the plctures from the student page Ratios by Ptoture IT in the section
RATIQ: Equivalent 1illustrates a ratio. For each ratio there is a corresponding

list of palrs of numbers which are fn the given ratfo.
® ©

| T na, 0o
=0 > § - @@ﬁj;ﬁk OO.@

Flashiights to Batteries Shoes to Horses Tires to Cars
‘ Pl _

1 for every 2 4 for every 1 5 for every 1

2 for every 4 8 for every 2 410 for every 2

3 for -every 6 12 for everyﬁB' . 15 for every 3

4 for every 8 . 16 for every 4 ' 20 for every 4

.

With these lists of pairs of numbers the student can answer such questions
as: If there were 6 cars, how many tires would there be? If thére\are 12 flash-

lights, how many batteries would there be?

Guessing Game

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

of objects in a box, for example, pencils and chalk, and tell yohr class the
r&J;o. Suppose.the ratio of pencils - i

+to chalk is 2 to 3. You may wish to
e@léin this means there are 2 pen-

clls for every 3 pieces of chalk., Now

the clags, or possibly teams from the - Pencils Chalk | Total
class, try to gueés~the‘number of pen~ 2 ' 5 -5

cils and chalk., For example, 8 pencils 4 | 6 10 i
and 12 pieces of chalk would.be one 6 9 15
possibility. Ten pleces of chalk would 8 12 " 90°

not be possible., What ‘are the possi- \ . . .
bilities for the total number of pen- . , -~

cils and pieces of chalk? : . .

()

s
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@ . sivPLIFYING RATIOS

Ratios lnvolving whole numbers arce usually stated with the smallest possible
whole numbera. In the example of the Durham, New Hampshire voters there were 14

agatnst the refinery td every 1 for the

refinery. The ratio i{s also 1190 to 85,

since for every 1190 votes againét the P“!E”wwmqgunmhdﬂhh*\Q;{iv;ifiiit;wl;:;niif
refinery there were 85 votes for the “\"“\b S ﬂ
refincry. However: the smaller numbefs, _ . “”“w\m_ Lﬂnﬁ;,
14 -to 1, are preferred. Conveying the - i:ﬁfﬁﬁk\ . P ﬁﬁ@gwwm“sk )
. relatlve size of large sets by small \\ X n‘
' numbers is one of the advantagv._‘.s of the gl )‘”\ - \}' ;'_-': SED R
idea of .rat.io. 4 T ,
‘ = = Qe
Pt udii, AL, e o
, In the tables of ratios shn.wn on “ - zf,/,w . _
the previous page, each pair of num- _ '_ ' 1Y REFINER
bers is a multiple of thé\first: pair, | ~
. , Therefore, dividing any péir of numbers ) )
in,@ table by a common factor will Number Agaiqst to Number For
produce a smaller pair of numbers which 1190 . . . . . .
are also in the table. When the two
whole numbers in a ratio have no com- 238 ... “
mon fa;tors other than 1, the ratio ) 14 . . o ¢ 0 F d.d———;Simplified Ratio
is said tec be a simplified ragio. '
f
Activities for Simplifying Ratios
Play the Guessing Game described Pencllg to Chalk Cucss Simplified
above by placing a number of pleces of 3. ... 54— Ratig .
A chalk and pencils in a box. This time " 6 . . ; 10’
7 tell the students the Lumber of each L 9. .. .15 ) J; E
kind and ask them for the-simblifieda 12 . . . . ZQ ﬁéltiply nurbers in
ratio. Suppose, for example, there are 15 . . . . 25 . the simplified
o 18 pencils and 30 pieces of chalk. When 18 . . . . 30 ratio by 6.
. a ratio is given, have them check by list- “o o™

ing it equivalent ratios. .

‘1l - :
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There are some tables in the student text where the students complete the

data and compyte the corresponding ratfos. Here are some examples,

simplified
number ratio ratio
Students that are left-handed
simplified
number ratio ratio
Students that ride a blkv to school
Students that do not ride a bike to school ’
RATES ARE_RATIOS ’ v . !
A rate 1s 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. ip//
The two units in this T oy ————

cartoon are dollars

and cords. The rate,
$95 per cord, is a
ratio between number
ot dollars and num-
ber of cords and
gives rise to the
pairs of numbers

shown in this table.

1 a%u.;:.

Dollars to Cords
95 . . o1

190 . . . L2
285 . . . .3

A

(4

5

. ‘o

I see Jogs that wst ningy-five dollars a cord., “thats what.

K4

» .

Sugpufted Activities

Start a bulletin bnard‘of.rgpes.

Miles

Have each student bring in an example of

: : 22

a particular rate., Rates,such as miles
paTERe 2 Ly
per hour, cost per hour, births per day, 3 66
14 88

accfdents per month, gallons pegagilu,

etec,will be masy to find in ﬁqﬂspapers

» ! ¢

and magazines, ' ' : . | : /..
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. The Guinness Book of World Records

e

and almanacs are valuable sources of rates.
Your. students might be interested in finding
out which countries have: the highest

birth rate; the greategt income per person;

the lowest infant mortality rate; the great-
. 4

. est density of people per square mile; an¢,'

the highest death rate. There are speed The world population in mid-1972

was estimated to be 3.7 billion, giv= - -

records for people, animals, birds, planes -
peat ‘ l ing a population demsity of 72.7

and cars where the rates usually involve a people per square mile,
N\
unit of length and a unit of time.
Speed Typing Record
Your students can use each of these =peec JYRIUL

, _ Number of - Number of
rrates to generate pairs of numbers, like © Minutes Words ¢

those shown at the right for the world's : _ I . . ... .. ... 270

. -~ . - - . hed L] . . . . 340

2
speed typing record. 3 510

. USING REAL MUMBERS TO REPRESENT RATIOS
Somet imes the f;rst 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 léngth to width of

the off{cial United States flag must be
1.6. This méans that no ﬁatter what the
size of the flag, the length divided by

- the width should be 1.9. The Targest flag

in the world {s the Stars ahd Stripes

displayed annually on the side of J. L. .
Hudgon‘s store in Detroit, Michigan. Its length is 235 feet and 1ts widLh is 104
tegt. Does the number 1.9 represent the ratio of Lhe length to the w1d¢h ot this
flag? . .
Students oftcn have difficulty solving ratio problems thh a single real numw'
ber is used to rpprésenL a ratin. The same difficulty often occurs with rates.‘
‘I. To eliminate this problem the classroom materials of this resource ,use the ratio '
notation (1.9:1) whenever practical.

s '

r
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— <+ T
-

: Supgested Student Activities
. 1. Measure the length and width of your school flag. Divide the length by the
width and compare this number with the officlal ratio represented by 1.9.

2. Draw.several different aquares *

- :
and compute the real number which represgents '

the ratio ot the length of a diagonal to the : i::)
length of a side. Compute this number to @fy g
A

one decimal place. Will this number always

be the same?  See the student page 4 Spectal

Ratto in qll_ﬂquar&u in the section RATIO:
Ratio as a Real Number,

3. Draw several cfrcles of different
slzes and find the ratio of the circumfer-

ence to the diameter. Computing the related

\
real number to one decimal place, will this

number always be the samé? See student

pages: Pi's the Limit, A Very Special Ratio

and Rufton’s P{ in the section RATIO: Ratio
. as a Real Number. .
Tthihblogy%l .
. ' The word "ratio" hus never been a favorite outside the mathematics classroom.
A i In newspapers, books and magazines the word "ratio" and notations for ratios are
usually avoided by such expressions as: 4 to 3; 2 out of 5; 9 for every 1; etc.
Ratio is a Latin word for the verb reri (ba&t participle, ratus) which means
to think or cs&iﬁate. In the Middle Ages it was commonly used to mean computation.
o - To expréss the ;dea of ratio as we use it today, the medievai'Latin writers used the

word "proportio] and most mathematical

Qreat Year hitio .

works of the Renaissance times used the

word "proportion." This language has by
no means died out as can be seen in such
expressions as: '""Mix the sand and water in
the proportion of 3 to 1;" or "Divide this !
in the proportion of 2 to 3." The use -of
'the word ,proportion for ratjo was never

. ‘ universal, and over the yéarsl ratio has

become the accepted term in mathematics.
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COMMENTARY RATIO 7

. Notation -

It i{s pedagogically sound to introduce students to a concept before bringing

in notation. The cexamples and activities up to this point have not reqhirod the
n N '

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

used.  When & notation {or ratios is used,two of the most common are

5 a
X a:b and -

; b
Both of thcs% are read as: '"the ratio of a to b.'" These notations can be avoided
{n the Introductory stages of using ratias and perhaps should be avoided by merely

a _ .

b
fusing to students when it is uded as a ratio to compare’two disjoint sets. This

writing out the expression "a to b." The fraction notation =~ is especially con-
8 P

will be examined further in the next section,
RELATIONSHIP OF RATIOS TO FRACTIONS
N 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 hypot-

enuse to the length of the lodgest side 1is always
2 to V3.

I'raction: A fraction is a number represented by an

ordered pair of integers, Qritten-% for b # O,

Fractions are often used to describe part of a

whole as shown by the diagram at the right. v,
— of the rectangle

‘ 10
Fract{ons are also used to compare is not shaded.
part of a set to the whole set. In the

example shiown here “é-or %'of the balls

12 | -«
are white. The fraction - compares part ' L Z
of the set (a subset) to the whole set. . C:) - C:) .
A ratio is often, though not always, used o ‘!!' : B '
to compare two disjoint sets. For example, ’ 9 L a9
) the ratlo of white balls to black balls is - ' :
® , e e O
@ o 3 to 9 (1 to 3 or-§). '
""'E"‘-‘ <
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In this example both the fraction and - the ratio tell the relative sizes of the
two sets, but nelther gives the actual size.
with a set, and the ratio 1 to 3 compares two disjolint sets.

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

white balls to black balls is 1 and yet only

33

Sometimes a ratio is used to comﬁare a subset to a set.

this case,the'}dea of ratlo is being used like a fraction, that is, part of a
set is being compared to the whole set. | |
Here are four examples of the use of ratio., The first two of these cxamplea

compare disjoint sets; the third compares a subset and set.

pret the fourth exagple?

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

refinery.

‘ L)
“b) In the last year of the Civil War the Noxth had 4 soldiers to

every soldiey from the South,

¢) In 1973 1 gfit of cvery 25 homes in Eugene, Oregon was burglar-

1zed.

d) Isracl has the highest ratio of physicians. There is 1 physi~

clan to cvery 420 people.

Ratio “statements can often be
replaced by traction statuments.ﬁ‘To do
this {t i{s necessary to'iook at the
sets belng compared. Supposk, for
¢xample, that the ratio of hospital
patients with type 0O blood to those
withoyt type O blood {s 3 to 2. In
this case, two disjoint sets are being
compared.' We can use fractions and
say that 3 0£ the patienté have type 0

5

blood or that %-dé not have type 0

blood. .

tae
{

"N

O

The fraction l>compares a subset
This example shows

The ratio of

*i'of the balls are white,

Using the 12 balls

above, the ratio of white balls to the total number of balls is 1 to & or

How would you inter-
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COMMENTARY / v RATIO 9

Sometimes we wish to convert
ratio statements given by odds into
fraction atatemeﬁﬁ?. Suppose the
odhs 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 Blpe Boy has %-' .

{not %) of a chance of winning;

Ratio 1s one of thebmost
fundamental and important ideas _
in mathematigs, yet it 1s not giv¢n much attentipon in many elementary or secondary
Classrooms We could ingcrease students abilities to understand many word problems
and applications involving rates and 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
‘I' every 1 éubic centimetre 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 glve students a chance to use their iﬁtuition and” logie on ratio problems

hern

shefore they learn to solve thgm formally. ‘

~3
~J




RATIO:

10.

11.
12,
13.
14,

15.

16.
lyl

18.

19I

GETTING STARTED

JLTLE

CAN YOU FIND THE PATTERN?

COMPARISON 1

COMPARISON 2

PATTERNS FOR TNTRODUCING
RATIQ

CONSTANT COMMENTS

BODY COMPARISONS
RATIOS BY PICTURE X

SHADY RATIOS

RECKONING RATIOS

PR

SHADY NUMERAL RAT10S

STUDENT RATIOS
A MASS MEASUREMENT

-

ROWS AND RATIOS
HAPPY RATTO DAY
ALL ABOUT YOU

A POUR ACTIVITY

PAPER TOSS
M &M'S

WHAT'S IN A RATIO?

RATIO OF AGES

OBJECTLVE

USING PATTERNS

MAKING NUMBER
COMPARISONS

MAKING NUMBER
COMPARISONS

USING PATTERNS

-

USING PATIERNS

COMPARING WITH LENGTHS
DETERMINING RATIOS

TNTRODUCING RATIO
NOTATION

USING RATIO NOTATION

DETERMINING RATIOS

DETERMINING RATIOS FROM
STUDENT DATA

DETERMINING RATIOS FROM
PATTERNS

DETERMINING RATIOS FROM
STUDENT DATA ,
4 :
DETERMINING RATIOS FROM
'STUDENT DATA

DETERMINING RATIOS USING'

VOLUME
COMPARING RATIOS
DETERMINING RATIOS a¢

INTERPRETING RATIO
STATEMENTS

USING RATIOS TO COMPARE
CHANGE IN AGE

78

TYPE
PAPER & PENCIL

CHALKBOARD
ACTIVITY

PAPER & PENCIL
DISCUSSION
CHALKBOARD

PAPER & PENCIL
TRANSPARENCY .

ACTIVITY
PAPER & PENCIL

PAPER & PENCIL
TRANSPARENCY

PAPER & PENCIL
TRANSPARENCY -

PAPER & PENCIL

ACTIVITY

s

PAPER & PENCIL
ACTIVITY
ACTIVITY

ACTiVITY

A

ACTIVITY
ACTIVITY

PAPER & PENCIL

. DISCUSSION

DISCUSSION
PAPER & PENCIL
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& 1o | 15 the some as @ to
'@k+0 o 1S the same oS

| @ A Yo B is the same as M Yo

E /\1“0 is the Sai’ne Qas

. E 217 To 712 18 the same as 564 to

Ay

R 96! to 69! is the same as 861 1O
m@ 123 to 234 1S Yhe same. O e

@ABC to XYZ 1S the same as DEF t0 e .,

~

K"TEN to NET (8 the same
LTEAD to ART is the same as DULL fom..

. ‘f .‘ o

o

Qo o ..
ERIC

R

594 to 945 is the some oS

-

b

is the same as

_

1‘0@ is the same QSQ o
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It is often useful to compare numbers or measurements. These are
some phrases that are used for making comparisons. .

$40 more than 2 sizes smaller than
$5 less than- . 6 inches larger than
10 inches shorter than . 2 floors higher than
3 centimetres taller than 4 metres lower than
20 pounds fatter 4ban . 23 years older than
§ _l% kilograms héavier than  ~ 8 times as long as _

" & )

Write the numbers 2000 and 20 on the chalkboard., How can we
compare these two .numbers?

Example #1: . -

/7 I) 2000 > 26 (greater than)
II) 2000 is 1980 more than 20 (difference)
III) 2000 has two more digits (zeros) than 20
Iv) 2000 is 100 times as much as 20 (times)
. V) Be receptive to other student responses.

. ) —/
Examples#2:

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

1) “f“metfes > 100 centimetres (Note that 100 > 3, but we- are not
comparing the numbers.)

IT) 3 metres is 200 centimetres longer than 100 centimetres.
“ III) 3 metres is a shorter way of writing‘goo centimetres,
IV). 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
meagsurements can be compared. Ask students to make several comparisons,
expecially the "times" comparison (i.e., times more than, times longer
than) .. - ' S | e
Note the first statement: Does this mean the dinosdur egg was 6 -
* times bigger or 6 times longer? (How would the volumes compare?)




COMPARISON 2

‘!. Make several comparisons using the numbers or measurements in each

gtatement below. -

1. A chicken eqqg is aboul 5 centimetres long. The largest dihosaur

egq was aboutel8 centimetres long.

2. beveral years ago the cost of sugar was 18¢ per kllogram

sugar has cost $1.40 per kilogram.

3. A VYVolkswagen will get around
12 kilometres per litre of gas,
while a Cadillac gets about
3 kilometres'pér litre.

L

4. The population of River City was 300 people in 1950.

.population was 900. _

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

. o B
7. A calculator can do 100 o - 88
calculations in one () (A
- minute. A computer can = NAYI AT
do 600,000 calculatlons ' s/
in one minute.
‘ [

pa

By 1970 the

L 4

5. A garden snake is about
\ 50 centimgtres long.
q@b The largest prehistoric
WMz snake was about 14 metres
N = long.

The longest

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

9. Hailstonea are often about % centimetre avross.

recorded hallstone was about 19 centametr

‘l’ 10. Often cars travel aL 90 kilometres per h
rocket engine car that was clocked at 1065

The largest

8 across,.

. The BLUE FLAME is a
kilometres per hour.

la'

Recently,
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‘? ;o PATTERNS FOR INTRODUCING RATIO
.’ (|;1.-.£4‘;

There syy many patterns all around ug. Some are difficult to see or

understand. ~ Other patterns seem obvious angy are taken for granted.

\

Show the students various patterns. . By making some eawier, some harder,

you can set the pace, reinforce responses and challenge the ¢lass. Have
students continue the patterns. -
a) 1, 2, 3,
b) 1, 2, 4, 8, . . .. .
”~
o L2234
273 4
d) 1, 4,9, 16, . . .
e) 1,1, 2, 3,5, é
«
Continue the patterns by writing the next two ﬁatrs of numberé.
a) (1, 2) b) (1, 2) ¢) (1, 1) d)" (0, 6) e) %_- 2)
@, (2, 4) (2, 4) e G Y
. . (3 4) (3, 6) 3, 9 (2, 3) ;1; 4)
- : ) _.
w??r‘.' 5) (487 (4, 16) (3, 2) (—é—, 5)

Each set of number pairs ls related by a constant (same) sum, differencé,

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

Students should identify the pattern and writeé three more number paigs In

e e ——

each problem. i . , .
N (10,5) b) (3, 4) ¢) (70, 10) d) (2, 5) : -
., N = 1 3
CHE V¢ N N & %)
(16, 11) (12, 1)° (21, 3) (4, 3)

= st P e



) Look at the following stis of number pairs. The pairs in cach set are related-
by a constant (same) sum (+), constant difference (=), constant product (x),or ‘
e constant quotient (:). How are the pairs related? Write three more number pairs -
which fit the pattern. i

Examg }Qi Tha patiern 15

. (10, 2) lomg 5 (6. y
-50 0=5 ) o ) 3) (18, 9
232 12; 5 5 ./ (36, 1) Z 2, 10 <1u, 7)
. HOg B , .
%65 vf”// | | ,

37,7 5Sisthe |
" Consi"an“rqamﬁenf

’ (15, 65) ( 3; 1)
8 (18, 3) 9 e, 1) )6, 1)
(6 D (B (WD)
) 2 B (25,765) a7, 3w -
i )6 ay a9, 1) SV ws, 65) / (6,
(16, 2wy. . A3 777 - (3,2 (2, 24)
.@




EQUIPMENT: STRIPS OF PAPER, SCISSORS

~ s
LW

,7'

WORK WITH A PARTNER. ' FROM A STRIP OF
- PAPER (ADDING MACHINE TAPE OR NEWS-
PAPER) CUT A PIECE, THE WIDTH OF YOUR

oot Tt D)
KAV To . E“" 7
| AV

PARTNER'S PALM.

1@§¢h' 2., CUT A STRIP THE LENGTH OF

of YOUR PARTNER'S CUBIT.

cubit T -

3, HAVE YOUR PARTNER MEASURE YOU
4 IN THE SAME WAY, ’

"

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

MATE USING YOUR PAPER STRIPS, COMPARE YOUR RESULTS WITH YOUR °
PARTNER. '

IN. THE SAME WAY ESTIMATE THE NUMBER
OF SPANS IN A CUBIT.. HOW MANY.TIMES
LONGER IS YOUR CUBIT THAN YOUR SPAN?

ESTIMATE FIRST, 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, » . o .

k3

<&

N : . '
MAKE UP SEVERAL OF YOUR OWN BODY_COMPARISONS.



RATI0S BY PICTURE 1 R

R o

' . - ) AT TO

@  VRITE THE RATIO THAT IS SUGGESTED BY EACH OF THESE PICTURES.

R — -*lll @ - ,
w\J . FLASHLIGHT FOR EVERY ___ BATTERIES OR 1:2
. / v
_@ @ -  HORSESHOES FQR EVERY ____ HORSE OR ___i___
—— -

_.. B
T 00

TIRES FOR EVERY __ CAR OR _i____

N4

____ EGG CARTON FOR EVERY ___ EGGS OR ___t____

-

CHECKERS FOR EVERY ____ SQUARES_ON A CHECKE§§OARD OR __:

—

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

F) 1 SINGLE DIP ICE CREAM CONE FOR EVERY_ 15¢ | p
‘6) 6 CANQY BARS FOR 79¢ / -
H) 3 TENNIS BALLS FOR 1 CAN S
1) 254 FOR EVERY 3 PACKS OF GUM L -
0 5 BATS FOR EVERY. O BASEBALL PLAYERS

a
Ex ]
-
5
&
/\ - .
. i
, -




3. Us? this~figure to describe a ratio of:

1. A)

The ratio ®f the number o£ shaded

rectangles to the number of unshaded

. rectangles is 3 to 5.

may be written 3 to 5, 3:5, or

B) The ratio of shaded rect%}qles

" to small rectangles is .3 to 8,

' 3
3.8, or §..

s
»

to unshaded rectangles 1is

8:5,

8 to 5, E

8 -
or .

C) The ratio of small reétangles

&

This ratio

Use the figure to describe a -ratio of:
A) 3 to 6--3 shaded triangles to

\ 7y 2%%?
X /4 l‘ Iy !’/ ‘ /i Qv

ir-tygﬁf

-

. By
B) 6:9-- to small triangles.
C) %-~Small triangles to - ) - .
% -

Can you find a ratio of 9:1?:) '

AY S to 4

B)

»

C)

. D)

an (\n
-0 . 0

The ratfo is all

-

-~

o

small triangles to o

Al

ne large triangle.
) ’

[

&

R Y

~ =
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4. PFor the fiﬁure on the right write
,anQJdescfibe at least 3 ratios.
. A) S Tt
B)
. . Q)
i "
g " . £) ' - | .. =
/
‘ . 5. .Write the ratio of: . - .
TN A) .Number of shaded sqﬁageé to.
' number of unshaded squares.
G
Bi Numbérkof sﬂédeq sqqq;és to
o o Jumber of shall sqqafeg. |
C) Number of small squares to
Anumbef of unshaded équé&es.'
d 6. 'W;;te the ratia-of: )
- " A)Y Shaded ,eéta@glés'to unshaded reétangleél | i

5)  Small rectangles to: shaded rectangles.

P\ °. ; v T N . ‘

«)  Unshaded rectangles tdaﬁhadéd rectangles, .

Wiz - |

7. Shade to show a ratio of 8. Shade the circles to show a
- 6 shaded hexagons to 1 ' , «y . ratiofof 7 to 10. In how
. - 3’% unshaded: hexagon, 6:1. .~ - r many differenf ways can this
| In how many_different N be "done? L N
. waysg, can this be done?
j . % . ,
®
A ) *
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We can.Aase ratios
"to compare the ST
numbers of two

kinds of things. )
, SRR A— : v
) ‘l' The ratio-of small triangles to rhombusges is 22
- We can write this as 22:11. ': . R ";F
Determine these ratios: . ' o ”°wﬁ';-5f P e e e
1). Rhombuses to Small Triahglés : K ' . o
) e -\_/ l'\ﬂsz’ >
r\ to or : " : ' 1 7
' 2} Hexagons to Rhombuses o < " ’ .
- . 3 R . <. -.:d' ’ M
to | or | . . - S
3) Small.Triangles to Hexagons )
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THESE GRIDS EACH HAVE 100 $mALL SOUARES.
WITHOUT COUNTING, GUESS: |
A)  WHICH NUMERAL SHADES THE MOST SQUARES?
B) WHICH NUMERAL SHADES THE LEAST SQUARES?
C) WHICH 3 NUMERALS SHADE THE SAME NUMBER OF SQUARES.

FOR EACH NUMERAL COQUNT- THE SHADED- SQUARES AND WRITE
THE RATIO OF THE NUMBER OF SHADEL. SQUARES TO THE TOTAL
NUMBER OF SQUARES.

781

%

IN THESE GRIDS SHADE THE VOWELS OF THE ALPHABET.

THEN WR‘TE THE RATIO OF ﬁﬁAQEQ SQUARCS TO UNSHADED SQUAREB

T 5 RERRRRNENN ERERRENN
T 4 > N S Y 1OV N TR R i g -
i I -4 - 'l\r -+ —
o,
PN ;)J - - S .
-t f5 i - -4+
KR 1 BEAREN #
’#’ 7 —1 1 -~ —— jron} ——o
&) L
. +- -4~ L B e
ot I SR b e -
- aidtUN . -1 - - |
tN » L) [P S 9 L ) A
C 11 ]
[ .
- 4 -4 -~

.
“
=

O v

. ~
R B - - A
r ot -4 — . . .l
o R . . ,
4444 1 v A S > S S BN U0 N
. X
L L L. . LI Y
) . -

e *
T
4
:

/ v -7 WHICH LETTER OF THE ALPHABET"

.-« - DO YOU THINK WOULD-SHADE
. .. THE MOST SQUARES7 SR
95 «.% oo k ;
) 1..éiga§4ﬁ';ﬁf ?;J;fvggbff@* T he h
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TEACHER l)lRl'ﬁ(-I'l'l-_'.l_) ACTIVETY
The students in your class are a resource for
many situations thdt can be expressed as a ratio.
Number of blonds, brunettes, redheads; number of girls,
boys, students; number of students wearing glaases,
not wearing glasses; number of students in band, chorus,
intramurals, athletic teans, atc. The,posaibilities
w‘é are many. R e e T SN N
_ ) L _ T
, A chart on the overhead or blackboard can begin
~- the discussion. Leave room for the students to add
categories of their own. You might suggest that
some categoriea can be combinatione, guch as blond
. girls or rudheadgg bqu. e .
g o
- . When the datg has been collécted,'students can be asked to write ratios
. such as: ' . o _ ' .
) (a) the number of boys to the number of girlq. e o
(b). the number of students wearing glasses to the total number of atudents. »
(¢) the number of gtudents liking mathematics to the number of students not
liking -mathematics. _ v ) . .
T 4 . : .
Again, the possibilities axe many. Stqunts can be encouraged to describe .situa-
tions. An altcrnatlie is to. wrive avratio and have the students describe the
sltuati gn. , Pt . s fonase e _ S .
O AMASS. T
o M NT ek .‘i(.'nrt(-\‘! /S/ R
‘Mu u»’ | ‘; ME u E AT ] I
Materials neadad\ ?Q?Tance scale, six objects varying in mass, set of washers.
A Agtivityux'(l) Estimate the hass of the six obJecbs and arrange them 1n orde1 o
. R T from heaviest to lightest. X '
. e e (2) Find and record the numbér of washers needed to blilance each of
W N > T o “the objects. Did you estimate correctly? & ¥
LT *f (3) ‘Using the number _of waﬁhers needed to balancé the objuct, wxitQ
the.ratios of the masses of these’pbjects. (L@t the heavigst
object be A and the lightest be. ?le__A_m‘ -
(a) A:B (b) ,c:n, (d) CiB (e) s A,a,-‘-; 43
‘. . : . - o .' < ‘:«//
”;5 . (g) AsCiE B : {'T:
'y . .

.
. : -
| .
:
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RONS AND RATIOS -

o . e Bl baae D0 Dasald
. RATTO

-

|
5

Can you
see a

Write 4
pattern?

more rowvs,

How many letters are in
the extended triangle?

, /\ -
&
* 2
‘e
1. Write the ratio of the numbar of: N © e
a) A's to B's ___b) 'E's to D's ____¢c) C'stoF's ___ d) J's toG's
. e) H's to I's '~ -~ f) ‘C's to qll tl;e lu:ters g) letters in the top 5 rows
. - . o _ - y / . ' -
: to letters in the bottom 5 rows . h? leﬁteyé’ihﬁthe top row to letters in the
. bottom row. ., _ — )
i 2. d) (ould the tridnkle bc'exthd&d past 10 rowa?
- b) What Icttcr would bL in the Zéth row? " :
c c) How many of thiq letter would be in the 24th row' . .- ‘
d) - How many rows would be in thL conmleted tnidngle7 o ‘
' r? ¢) How many total letters would bq in the compictcd triangle? 'btudy the o
’ , charg below. You might sec.a way to do it without adding each row. The .
' . total, Lq ' . : :
A.A.-..!,'_.s.—...

o~

NUMBERGF’LEWER& = 1 -~ LS I A NP ——y

e rw | 12345 3{2021 23|23 [24 (25|26
3. If you had the Lomplbtcd triangle of lLCter% write the ratio of }Me number of
. .-_;'qt) di\ffermt Lettgr t.o total | ]eLLers _ -

T 2 : . w: ﬁ_,
e

.'.. o \
b )_ 1at1hrw inagnﬁ top 3, rows to le{Lers 1h ‘the bottom 3 rawe.-

| . g “,' ,“;et
. cd?, T

.J -
P -t
.
7
L . -
BN "
.« r:
. - .. i
1 ~ »
2 . as
3 : l‘
/
Iy
v .
] LY
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In a group of 24 people there is about a 50 percent chance that 2 pedple
in the group will have the same birthday (month and day, not necessarily year).

This interesting fact can be the legd-in to using the birthdays of the students

in your class to study ratios. (Scé Probabllity and Statistics for Everyman by
Irving Adler.) .

Record the birthdays of your students en the overhead or chalkboard. Be
sure to {nclude your own birthday. A chart or table will help to orxganize the

“data.
'$ - -
‘ AY
- - . [ 4 -
Al AY @ el
T MY (S *T|F [MA[M|T|T|A|S|O0|NID
4.
?Eé“"jfﬁud"aff'
i
Y WSO RIS SN, S a
MAR L puy [Ny
. L8 -
AR p%e pec T )
Older students are sometimes hesitant dabout revealing
2 -
personal - fnformation. You may have to record the
data with a show of hands or record a birthday with
! no reference to a name. ‘
{ -
A " Questions such as these can be used. .

1) What is-the total number of birthdays recorded?

2)  Which month has the most. birthdays? The fewest?

3) What 1s the ratio of birthdays In (May ) to the total number
of birthdays?*® (lill in any of several months.) -

~4) What is the ratio of birthdays in ( March )} to bithdays in (_ May )?

5y - Whats 1s the ratio of the number of birthdayq in the first half of
. (March ) to the birthdays in the second halfof (May )?
b)Y Whétgiq the ratfo of birthdays in the flrst 6 months to Lhe
‘ birthdayb in the second 6 months?
7) What is the ratio of birthdayq that 410 holidays to the total
number of birthdays? -
8) Whdt 1s the ratio of Reople having a birthday on the same day
' as another person to the total number of birthdays? o

v

Y . ' v,
Note: » This®{s a nice way to gét information about your students
80 you can personalize your class and wish them a Happy Birthday.

r
r

2



Materials Needed:

SPAN

2 or ‘3 students; metre attgk, striug or metric tape measure.

For cach student measure and

record these

nearest centimetre.

lengths to the

-

ishance

NAME, —

~ : i AVEE.AG—EI
heu@Hj“(NQ suoas) ) 1

ARM SPAS L N
h@md SPN\\ . __j o N T
| PAum sPAN N R

| Lithe fingee. | 1 o
middL e fiveee |- - | o
b_w;_‘f‘_?,ﬁg__mm._ﬂ oo Ao ] h 1

‘oot .

Uge your chart to

find the

ratios of

thes

¢ lengths.

[NAME — L
AR sPAN o legl\tw- . s jj_ S
| foot o heighrt | U S
TIME FINGER Tp MIDOLE FINGER, ! —
oo shw s e
e e I W
heado fest . |~ - B LR
: 93
~ s | | s

Add the three
numberg and
divide by 3.

‘numbers in

the average
column to
find these

ratios.'

»C



Materials needed: 4 containers:

Actlivity:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

.which two containers ha

Stuff (sand, rice,
cornmeal) to fill .
the contaliners,

Put the containers in
erder from smallest to
largest according to
how much stuff ecach .
will hold. Label them
A (smallest), B, C

and D (largest).

Use contalners .A and D.
How many of A are ncoeded
to fill D? The

e

e \
ratio of the capacity (amount container holds) of A to the- c¢apacity

(amount the container holds) of D is _

s

Which two containersghave capacities in
a ratio of 1:2?2 _ * . Check by
filling one contalner from the other,

1f container A has a capgacity of 1
ge capacities -
in the ratio of 4:37 X s - .

-

Find the twoe contakners Whose capacities
aré In a ratio of 2:4., ‘ y .
Check by.emptying the ‘containers into
container A. ; ‘

’

Use the same two containers. How many
of the smaller are needed to fill the

larger? .+ The ragio of the capac-
ity of thqﬁgmaller to the capacity of
the larger is : .

Write these ratios in-two ways.
B:D = )
B:D =

Find the two containers whose capacities are in ékratio of 1:3.
s . Check by filling one container with the other.

N
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laterials needed:

13

Actlvity. 1)

2 teams o6f 3 playecrxs; 1 die;'l wastebasket; 6 crumplad »leces
of paper; 1 scoring chart for each tcam. ’ Y i

Each player rolls the die to .determine the number of tosses.
¢cach will take on the first turn.

2) The paper is tosséd from a distance of 4 Metres.
3) Tae results are recorded on the scoring chart?
4) The activity ends ‘after 3 turns for each player.
1 -2 3 RATIO
BASKETS [TOSSE S |[BASKETS | TOSSES ||RASKE™ | TOSSES|| TOTAL BASKe™s MADE | -
MADE [TareN ||MADE [ Taken|iMioe | hgen |10 Tomsertosses mven
) | ) |
TEAM
TOTAL.
- ' t
JL all 6 playars: ,
a) Who took the fewest tosses? , the most tosses? o
b) ‘Who made the fewest tosses? - , the most tosses? : ' _
¢) Does thig show who is the best tosser? —e _ ~s
d) Who do yeu think is the best tosser? Explain.

Have a discussion to find a method to determine the best tosser.

i
©

e¢) Use your method - who is the best tosser?
f) Use your method - which is the better team? , L
g) Will the best tosser be on the better team? .h\ﬁj e q///h
Y o * . +
' \){) €

Py
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Get a package of M & M's from your teachef. Carefully open
the package and put the candy on your table. )

S ‘ ’ > i \ [ 4
¢ .
fﬁ . 4 DONT.EATR -
©77 7 "How Many M & M's are 1n - ' S
yéur package? CANY YET r .
U How many difte rent colory
do you haye? . Y -\V R
s
» . /\'m.) . _’
: i ‘ 3
. COLOR NuMBrk OoF M &a'M's - 4.
“  Brown (B) o . )
\\ . . o ‘.‘ '
Tan (T) g\.:: . R » _ B
g .Red (R) N " o ..
L -
Orange -(0‘) ..........‘...h_..._..__. ‘\..-:-\\'\ - ) o . ‘I .

Yellow (Y) ' o Ty - ) ' ’

G VT, A . ® =
I~ : i ’ i ]
\ Greend (G) _“,w_%c;‘d_.,_.. N \\\ o e e
o \ . o '
. . \ . & -

IS » -
Use your numbers and write theae vatios in s 0T e .
fraLt fon notattion. . o s o
0 v - -

N .
At - . & ) °
e u

woswo Tk e s o e
) Y Il LIS P ' . - .
b) RtoB __ ) RtoT # : ‘ o e .

c) Tto¥ '" g) (R + Y) to tdtalr’ o >

4 LT I ¢ :—-’E—,—-: - - i - .. N 0 ® ’ t@,
. d) YtoO - °  h) (GC+R+4D)to ¥y + 0 +T) B ..
Do : . P : o ) _ ‘ - L Vo .
. _ o e & o L S . . v
-~ 'g ‘ ) _~'. L . * ~ j
Write thvse ratios in fraotion nota&ion.,*ﬂ <, o e St

-~ . 1) a) T to total' . T 2) d) 0 to B — 1) :§)u G to R _*¢W;:. ’-3 Lo
' b) B to-tatal. . . _e)sR to Y ., - hy. G to Y ' SR

¢) (T + B) to total __ "~ )C (0 + R) to. (B"+ Y 1> ;G to (R +Y) w'm
_ - - : : , ' -‘t Vo e S : . .
o - ' ' "e '.‘l ‘ oo e . N N - IR < . s - ’
® ¥ \ow You can AT wHELCANDY LT L ,
. . . . o .~ ' ~ ll ' B “"“’th ' ) * ?:t"e(
‘O b S .
' . ) 9(; . ’ . 'a‘ ¢
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6’? - ©OWHAT'S IN A RATID? -

-

) The ratio of the;lcngth of Lucy's hair to'the length of Shajfn's hair.is 3 to 1. T

"A) . has the longer hair:. . .
T g ‘ \ _
B) Lucy's'hair is . times longer than Sharon's hair. -
C) Sharon's hair is very short. T or F? | SR :

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

( . . . . . o i ) .
. ] s .
. 2) The ratio of the area of the red triangle to the area of
thc blue gquare is 1 to.2. U P o
/
A) . The color of the shape with the greater area [is

]5LUE; . i 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 of the blue square 1s square
o . gﬁﬁg v centimotres . . . o
lgibwﬂawwmmﬂﬂwmﬁﬂ* D) The ratio of the area of the blueasquare to the area of *
the red tyiangle is .- . ~
rd —————————— . B
E) <The has the greater perimeter.
§ - | P 4 ) [ .

3) 1In this picture the ratio of the
‘the number of bikes to the
number of cars is 10 to 2.

A)  There are " times
\ as many bikes “as cars.

B)_'A car is times.
longer than a bike.

C) If there were 150
bikes there would be
carg’. (Assume
) the ratlo-is the same
as in the pictug@.

LENQY 4) The ratio of tlie distance Lenny Lightfoot lives from schqol
Fr“ 1 . to the distance Sally Speedball lives from school is 4 to-1.
' A) lives farther from school.
oL B) lf they bike to school at the same speed, what can you . '
. - scHoOL. ~ @ay about the tiwe each takes? N
LLJJ _ T e) If they bike to school in the same amount of time what
' can you gay abdut their speeds7 v £

7 »D) The ratio of Sally's height to Lenny's height is ' .
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Part 1:

N
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RATIO OF AGES

%

-
- -

-\

’

LY

B e S I e ot i o JE LR N

L)

There are two brothers; Jon {s 13 ye;Bs old, Ron is onl¥y Iy year old. As the

two grow olderxr the ratio of ‘their ageywill change.
the students can compare the nages.

the pattern until Jon {8 24 years old.

Jon

[ . 13

14

’

15

. 16

a)
b)
<)
d)

. . e)

Ron
1

2

.

. - 12

/

Ratio of Ages

13:1
14:2

15:3

16:4

.
-
- .
ig
.

e, 2412

rl

Jon iam
Jon is
“Jon 1is

Jon 1is

-

Jon'is-

L S »

2,Asl{the students 1if they see any patterns in the chart.

<

0ld As’

Times Ag

13 times-

7 times

5 times

B4

4 times

ag old as -

ag old’

as old

as old

as o}d

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

-When will Jon be 1~1~
If Jon is 100 years old, then he is

If Jon is 500 years’old,then he is

2

timgs as old as Ren?

-~.

Qﬂheh will Jon be 1 times older than Ron?

*

-

times as Qld as Ron.

times as old as Ron.

a8

3

Newtly organize'a chart so
Do a few-lines and suggest that they continue

Ron

If students fail to see that the ratio of their.ages approaches but doesn't equal

.., 1 another example may be needed.
with asyounger brotHer or sister.

’

»

Personalize the activity byhf?Iécting a student

T AT, (T s B+ mormm s i KT AR TR 4 e vt

.
:
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RATIO OF AGES (conTINuED)
. - — /
Q Part I1: -ooe . '
" The ratio of ages pattern can bé i%vestigated by working backwards in age. - ’
Suppoz:c Lynn is 12 yaars 0old and Mark is 8 years old. .
¢ Lynn . Mark . Ratio of Ages Times As 0ld As
‘ A\ ’ .
12 8 “12:8 :l% times as old as
: e
11 7 11:7
10 ' 6 10:6 ) |
9 5 9:5 . .
\
8 4 { 8:4 . »
" 7 3 T 703 - -
L6 2 6:2 ? \ i'
5 1 - 5:1 . y
‘ r . ‘* . ! \ [
; . : o : ) \
L4 N . \\\
o | - |
. a ' - . . O
. - L L, . '
4 0 nonsense
- Extend the table using months. If calculations b“_econie too, burdensome ¢
use calculators.. \ g
60 12 60:12 5 times as old as .
59 11 59:11 \
- 58 10 158110
- . 56( - 8 56:8 . 7 times ‘as old as
) . 55 7 5517 . N ~
54 6 . 54:6 9 times as old as :
, 53 5 53:5 ° ' _ . s
52 4 Ve 5234 - 13 times as old as -
51 3 51:3 17 times as old as
. 50 2 L 5012 25 times as old as _ 4.
¥ 49, 1 49'1 49 ﬁcimes as old as .
?Change Lynn's and Mark a ages to days and continue the countdqwn When will Lynn
be 100 times as old as Mark? . . - 1000 times as old as Mark? « + + 10,000 times?
B 1 million times? (Try hours and minutes ) ’
o S o
. ? .
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_ A Q“ . B
Q ~ RATIO: RATE" ' i ‘ ,
> - g™ - . & : *
. M ]
TITLE ' OBJEGTIVE C - TYRE -
B ) e « e aame . . -
1. RATES ARE RATIOS " IDENTIFYING-DIVFERENT - PAPER & PENCIL.
RATES i BULLETIN BOAKD
‘ ' . TRANSPARENCY
- . s . ‘
2. PATTERN GAMES I .  DETERMINING RATES " ACTIVITY
3. PATTERN GAMES IT - TDETERMINING RATES ~ ~  + ACTIVITY
. . ‘
“ ! . \ ', . \'
4.- MATH IS A FOUR-LETTER DETERMINING RATES \ ! ACTIVITY
‘ WORD : : o
. | ] | . )
. 5. 6PY ON THE EYE DETERMIN{NG RATES - ° . ACTIVITY
6. LET YOUR FINGERS DO THE DETERMINING RATES . ° |  ACTIVITY
WALKING . f
. {- THE FRENCH BREAD PROBLEM:  DETERMINING RATES ACTIVITY
: LT . . )
8. FIX THAT LEAK DETERMINING RATES .- CACTIVITY ./
‘I" 9. AS THE RECORD TURNS DETERMINING RATES " ACTIVITY.
10, MY HEART THROBS YOR YOU: - USING RATE OF HEARTBEAT . =~  ACTIVITY
Co \ .* TO DETERMINE ‘PHYSICAL =
FITNESS
11. STEP RIGHT uﬁ‘:; : © USING RATE OF HEARTBEAT . ACTIVITY
. ~ TO DETERMINE PHYSICAL
FITNBSS
12., 1 BELTEVE IN MUSIC .  DETERMINING RATES-  » ~ © ACTIVITY
13. WHICH IS A BETTER BUY? USING RATES TO COMPARE _ TRANSPARENCY
S . . . PRICES ° BULLETIN BOA??
. | . | ;
4. WHICH. IS BETTER? 1 USING RATES "fO COMPARE ° TRANSPARENCY
' | PRICES- | PAPER & PENCIL
® -) -‘ . . .
15. WHICH IS BETTER? 2 " _USING RATES TO COMPARE - TRANSPARENCY
' ‘ - A PRICES PAPER & PENCIL
,16. BUT I ONLY WANT,ONE . USIJ& RATES TO COMPARE , PAPER & éﬁﬁciL ‘
‘- . YPRICES -
N . ‘ - . L
‘17. I NEED A JOB LIKE THAT! — USING RATES TO DETERMINE _PAPER & PENCIL
\ } - ' EARNINGS | '
® -~ o mpes,
o 18, ~EIGHT HOURS A DAY ) USING RATES TO DETERMINE . PAPER & PENGIL .
‘ \ . EARNINGS -
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. A tate is a special kind of ratio. With the rate the two |, :
measures being compared have different "units, and the-units cannot be
- converted to one another. One common rate is the rate of speed, 55 .
‘miles per hour. This m&ans the ratio of miles traveled to the number
Qf hours spent traveling is 5% mjles to 1 hour, or. 55 mph. ‘

, ' . . PICTURES
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’ _ ‘ PATTERN GAMES ~-. - . - ' . LE I
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At the bottom of the page are 40 numbers. By placing your fingar .
“+oon each circle touch each number in order starting at 1. ‘You will have at
most 1 minute. Don't start until you Regr "Go" and stop '{mmediately when
/7you hear "Time's Up." 1In the table recofd 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. Se if you can improve your rate with each * .
o trial. . v |
: ¢ 7 : . . , : .
T T |Txiol . INumbeyr|Seconds| Rate = Number: Seconds | .
T t):
IR 0 ' }
- EEN R
Y oy |
e . .
f/ ! i' i
2 x f .
¥ \l ‘h‘ 4
® L "
' i {
: v
it 1
b ]
1ot '
- -
4
PYPh s N ey . ) .
SO beA e M e Seiener, Tdea 64 . ' . *
T s l-‘\.':'-:t't’;-,u 1 _ M . . vor
o ‘ - Permission toruse granted .
. by Prentice-ﬂaj, -Ir}g; _
. » "g; . ' -. ) .. - . - )
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Use the same proceduré as In Game 1.
trial in the table. .Can you discover a pattern? -

B e e R

11

Nmber

PATTERN GAMES

s L m et

7

3_{

) ST 1 e e LT R e e e e

Rite ” Vo g
RATTO . 5{12

Record the information for ecach. i:fﬂ

1YP}' \‘! i Ty . . ) .
TREN FROMY Lite Scicnee, Tdea O/ Tapestipation 6

Permission to u

- by Prentice~H
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‘IEA.- 1. Rkook at the four-letter words and \4-digit numerals on the next page, -
2. "Record in the table an estimate of how many words you could copy by
printing for 15 sec., 30 sec., 1 minute. . e )
"3, Check your estimate by “opylng words as your partner timos you Don't ., \ ‘
copy the same word twice, “
4: Record your results in Lhe'table. Writd your rate.
5. Are the thrLL rates for 15 sec., 30 bLL and 1 minute equivalent? - ) -
" 6. How many words could you copy. {in 5 minutds? _ N _ . _ S
o A %
& - (// -
Q o7
& .
0)6, /
@q',\*‘ \0}9 t
e / 5
.\Q-b % .(2) . »
s R mfo &
s X Q:( p:
AN . &7 0, Q'Q'
AT A - a4
. Bgec| |__1_~ ; S - L S
Wsee| | RS U N IR S U
.605@, o . ' . '
& . C ff . R “( - it et e . .
B. 1. Repeat A, except this time copy in cursive writfng. , .
2. Record in the table. .
s
3., How-does your printing rate compare to your cursive rate?
C. 1+ Repeat the same procedure, except copy from the list of 4-digit numerals. (“'
2. Record-in the tablé,. '
hY '}‘ + ' ! 2 A ¥
! 3. For which of the three activities i your ratd the best? ”
' 1
(4. iWhy do you think your rates differ? .
- _ ~
DID YOU KNOW . . . Monks used to copy the Bible by hand. Using
: . rate, how long would it take you to topy the Bible?
(
v ol ey gy .-n'-,.-:mn‘wii.l_
._. A PR DU \ .
1 hd \ ) s v - A . Ve
4§ O T S P 1Y T TP IR L S tepiet " eanld Tope i one minute 1 rom .
M’ BT T T S A SR B B SRR R PR TS TR SIS S B -'g.l:n{ (v F Lin Ui '.'«_'i\\[‘t(ii.!., Anhk 1 he
= N U SRR TTN R A P o At tonn, o Stidhints Counld Tcoampare 1 he
. o :!'-_.:{' L T o TR SR I LR TT0) B S TR AT ST S SN ) Y
! v b B RN Bgri oo (ke S e, have e poraon write (' the
oerlond e ven e i o ke ot Gesdbook s bind Jheosrate per minutd,
‘. NN o _-.l’u":i.! [ -lt' bR ; ('Hl' |l':'l!“.\\‘i'il‘f ton {o t v l-l"-": A b her 'i']?\'k'l\
! . * Tty lv' 1 !!'\u\]. N !.l!] SRR e P ¢ .
"6 .'" o \"»‘!).-'v;‘: dast o » : * i ~

* .‘!.!liut;‘.uel.l‘y‘;-a‘ Book 104 a2 '
mr e M e iy wembmse e ‘ . ) . [ - < "
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| MEW s ~ rovp- -~
e . . TLETTER WORD

¢ (CONTINUED) Y «
4 .
math boat four . 4159 5268 3085
word mice post 3 Co. 3917 3045 4921 -
" bike love swim A 6134 8898 4822 -
- time farm . come . . 7751 2506 4537° .
‘\.' golf hike . nice ’ 4887 . ' 6586 5252 \
kite kick much’ 3221 3531 4517 i
some from alip : 4945 2543 1132 -
date ‘mate late . +036, 3031 . 1993
) .name rgte ° b111l 4924 - B4S54 8793
r’ regt play - here ) _ 5074 3283 2004 -
- sgil " take - find , 9973 6561 .7397
. tail "~ time same 9614 - 3254 - 9664
coat many know 8123 1504 8815 :
they . with - hand ‘ 3425 . 9054 . 1930 \Y
. foot ring ‘shoe . : 8754 8093 3425 '
knee like snow - 2494 3425 , . 2254
f11l rain pill ., : 3425 5054 - 3114
your game help . 5064 8612 " 7935 ¢ N
o self home that : 7349 5243 " 5002
' hail . what less 2935 5204 1364
soup saft grid _— 2763 6531 7461 .
’ iron ball bent ‘ . ) 1173 4328 . 7938
. S«oad de ' cold ke 2554 5 7639 4253
arm 1f mean : 3986° 4104 8114
bite. 3 only - over _ T 5243 9061 % 3425
X meat ~  body fair RS * 1123, 7946, 1871 -
. seat . .toss tall T 2793 4103 4926 ,’,f""(
~able " ‘cope card - 7728 1749 . 3384 R
came work . fail . v . 4196 4085 ° 7683 \ :
. ,dear pass heat ‘ . 5877 7415 +» 8315 ; <
. sick this past ' 7351 2663 ' 5671. :
' year copy sent 8924 ‘6223 " 5073 A
bagk . deer n, ~ Dote N . 4605 8604 3053 .
- colt . were |  case 1084 ~3335 2213
term " face wave : 7037 3425¢ 5133
* once pond* - path 8773 4141 5243
. best draw life . 3154 3080 4515
N long ~ shop rail " . '
K mail - five hear _ ' \ '
: talk nine » fall . . >
pike pipe ~-  tape . ' \
ate goat - mate . BN ) " I
y - pair palm. :
" seek mile N drip
taxi o .
° @ | ‘
. A < * re
. . °
, 105 ,
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- Ly x'lu-.\i‘; 1

SPY ON THE £YE
(or GAZZ ON THE quth)"

LY
4

school allows? puam chewing this act vty

G nuat e,

Materials Needed: Clock with a~secoﬂa hand *

2 secretive, spying students ~

Y

. .
RS R LI

Rato
RATTO

can be adapted

faster, than the other vrates? Why?

<

B : - » A -
Activity:(~(1) For 1 minute count the number of .
blinks your partner makes and record
* blinks per\mipute in the table. Ask
your parthdr to blink in a natural
way. ,
S ~(2) Have your partner find your rate of
) blinking. y
(3) Move. to a bright af a--near the
. ) + window, near a 1ampt in the sun~ .
: . - shipne-~and find out if the blinking
rates ipcrease.
A (4) Secretly find the blinking rate of
4 other students, 2 girls and 2 boyé.
. Record. o
(5) Do the same fér your teacher,-
(6) ¥Find anq;record the blinking rate
‘ * of someone wearing contact lenses.
K
J
bpm
(7) 1s there any difference in thg blinking rate of bo&s and girls?
(8) 1Is the blinking rate pf the student wearipg the contact lenses

(9) ‘Use your blinking rate to find the nunber of blinks you!5L11 make

(10)

in a dgy? a year?

If your eyelids move 2 cm in a blink (4 cm in élosing and 1 cm in
opening), how far w%ll your eyelids move in a day?

106

f

»
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i’ S L&?’mm PAPATINS »Wemw‘w; i N“'Y Colermining Koitea %I
\ ET YOUR. F‘INGEQSQ —_ Rate J 71(¢77: .
S DQ THE i 'l\u\l'ln - ' /]:f
® ' .
. Materials needed: Telephone book,
. paperback novel, catalog,
stopwatch or clock with a
s
. )} second hand. -
) Y Actfvity. ) .
_ . i S -

(1) Turn the pages in the telephone

book one page at a time, Have a

partner time you for 1 minute.

Record the’ numbgr of pages turmned

per minute in the table below. Now

time your partner as he/she turns

the pages. Record ‘in the tables

(2) Repeat the aétiVity with the paper-
=-back novel. Record both rates in

the table. "

. v !

(3) Repeat the activity with the catat?g.

o*

A

(4) Wit which bogk did you get the
fastest rate? _ your
partner? . _ .

(5) What are some reasons why the rates
might differ? -
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60~centimetre loaves of

]

1 out of every 5 pieces

~out of the 150 slices of toast are too dark?
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“ French bread comes in mang.aizes'@nd'ahapas' Some -loaves ar8 ‘fat- and -
,.tound. Some loaves are braided or odd-shaped. Other loaves are long and
thin, about 1 to 2 metres long, - . -
) Bring a 60 cm loaf ‘of French bread to class, - Cut the loaf into two .
equal pleces. How long would cach® pieeé ba?” (36 centimatres) o ' : . L
How long would each piece be ifﬂth@ loaf wﬁa divided into _three equal * e
/’ pleces? (20 centimetres)-” ~ v R ,“,‘,.,ﬁ'?}'fe’:-??,, A
‘ ~+« Makepa c¢hart .on the Lhalkboard (or ovbrhg&g transparcncy)"and list C e e
the answoCs that- students give. Y -.-@@é@%ﬁf'is“'f}*%
e , . T “ \ . o . ; l .” ~n__' . ;
Numbur of ’ ) o ™ L .
__Pieces ate ‘ - ;=
: 60 gL : -
2 ) 30 centimetres per piece - :
® - o 60 . ’ :
) -3 .= 20 centimetres Her piece. . .
. ‘ W - 3’ * . V ) :
i 60 , T
- \ _ 4 4 15 centimetrres per piece
. ™ 60 L - '
5 5 12 centimetres per plece
60 "4 . A (]
6 s JA@ centimetres per piece .
7. T i : :
¢ A
Have students continue R ) '
B s the pattern for a while. Y ™™, .
' l. ow many pieces of bread will thcreﬁufin the loaf if each piece is two
*,  centimetres thick?
' 4
o } _ (
oo . - - * " ‘_ . Y
-:" * 27 Bread id sliced about one centimetre thick to-fit into a toaster. How .
many pleces of toast godld be wmade from the leaf if each piece was one-
centimetre -thick? 'é—dentimctre thick? (Have students follow the - \
pattern in the chart if they do not know how to find the ansyér.). ' '
3. 150 pieces of toast are needed for a large breakfast. About how many

French bread would be needed?
of. Loa&t is too dark to serve, How many pieces
How many more

- loaves will be needed to get enough toast?

v A



M aniulal 2old ol b= it Tsara i e b =g <. =

: | _: - o ‘ g\ “'m‘. w/."z'n-x'»z_(,:. /\'(lt:'.\:,
AFICTHAT LEAC /™
B T ) Ab n ) - |

. ""\ w - ‘
- .‘ X * .‘ . ) B ) o ., . ) ‘_ N, 1
Materialé needgdg‘AGraduhted beakér ' '
- . 2 Clock with a second hand- .
. , . Calchlator, if avaif&ble '
i § .

Activity: ~(1) (&) -Turn on'a faucet. 8o it drips at a
‘ ~ steady rate.
_ (b) Count'the number of drépe falling
. . : -from the faucet in 30 seconds. -
" ... .. ..e, ... Repeat the oount for accuracy. ... . ..._..
L ' .The water 1is dripping at a raLe of ‘ drops per minute.

~ drops per hour.-

drops per day.

r year,

. ' (2) (a) Measure the "'volume, of 100 drope of water in millilitres.
"(b) Use the data ashove. The faucet is drippingsat a rate

millilitres per minute.
millilitres per hour.
millllitres per day.
_millilitres per year.

E . i 7 Y} S .'-..
. - L E
(c) The 1a§t rate is equiValent to a rate. of
«. litres per year, 1 ",
. - * «(3) Call your local water board to find the ra%e'chqrged for

residentiallwater use. (The rate will probably be dollars
per 1000 gallons of water. 1 litre = .2624 gallons.) How
much money is wasted by this dripping faucet in one year?

# \
.. » e
.

o Latensiceoss (1) Assume 1020 of the dwellings in vour city have lteaky faucets which
. drip at the saec rate. Project the deeps, litres and cost for vour. ctty, (2) Call

N . - . - A . . . .
-y b paumbor e tind the cost for repadving the leak.  (3) Relate the amount of water
teaged 17 opceevedar Lo fhe capacity or a well-known hﬂ“.ding or stfricture,
& . * .

. , X
. - .
‘
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Materials needed: 'Regdord pléyér’with variable speeds

.Severgl popular 33’% albums, 45 gingles and a 78 N .- . r
. record (if available) < . L .
. Stopwatch or clock with a second hand. 7
' , 1
L - T
S Questions: How fast does a record turn?

What do the speeds on a record player mean?

_ ©
TI. Place a small marker on the outer edge of a 33% r d . ~*ﬁhi>
. | g -a 3 recor album Set MARKER
~» the record player to 335 and earefully count the number of revolu-
‘tions the marker makes in 1 minute. Make a table like the one

below and gecord the number. Repgat the count two more times for

% N ‘ accuracy.l g E %
K Numbey 0% Find the sum of the revolutions. .
— . yevgﬂpﬁﬁo,us 'Find the average by dividing by 3. , _ .
, quufel B | |
minute 2 - | /
nefe3 1 |

IT1. Repeat the gctivity again using a 45 record.
» . - )

Wy

111, If you have a 78 record, repégz the gétivity aga)n.

.,

~

©
- B \

IV. .Plate a amall mérker on the label of a 33% album, Repeat the

~
= activity. Find the_average for the marker on the label.

/ . 1 H \l : i : H :
oyt e b A e e the ins ibde marker fravels o

1
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The following ane additional activities and questlons that can be used as

a follow-up to the As "the Record Turna student page. \'

4

(a)

(b)

Note:

speed?

13

Play a 33l album at &5 rpm. How i1s"the sound distorted? How

3 ' o

many times faster is the récord revolving compared to its normal

- Q . '

Play a 45 single at 33%—tpm. How is the sound distoxrted? How

many times alower is the record revolving‘compared to its normal

speed? ' . ' .

Most record players have a different needle setting for 78 rpm

=

records, 80 you should not try to play one of these records at a diffdrent

speéd.

Did

(c)
(d)

(e)

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 a%&a slower or faster speed. ) ‘

If a song takes 3:30 minutes (3* minutes) to play at 45 rpm,
how many revolutiofis doea the record make?

If 1t takes 21 wminutes to. play one side of an album at 33% rpm,

how many revolutions does the turrntable make?

.
.

you know that . . .- \ .

~~ the first needle used to play records was a cactus needle?

- sra

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

RCA tried to corner thd . market on records when they pétented the
45 rpm single record withifhe large center hole?

with the invention of more refined and sharper needles, records
could be made with finer grooves which played best at 33* rpm?
some commengia}g piayed on radio stations run at 16 rpm and start
from the center and play tb the outside? . -

111
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Materials Needed: 2 students . N
""""" Stopwatch or clock wité a second hand ' .
L Activity: - 1. On your paper draw a chart like the one below. . )
. - . . ‘
* - . rd .
v e e b o ————
| Inactive Active b Recovery
_Nome | Bylse Pulse | Bdse N -
Self |Puwtver | Self  lRlner | Self  [Paviney |
. - ¢
TP
) 2. a) Guess how many times your heart beats in
. one minute. bpm (beats per minute)
“ b) Have your partner. take your pulse and
) " record it in the inactive column as
. bpm, .
@ - .
c) Take and record your partner's pulse.
L
3. &) 'Run in place foxr two minutes.
'b) Record your pulse rate in the active
column, '
; .
c) Have your partner run in place for two
. ninutes. . .
” tg W .
d) Record youx partner's pulse rate. _
) Mt oreatiee aetivities wioht be sit-ups, push-ups, jumping jacks, walking
P, REST 5 MINUTES ' )
4. a) Record both bf your pulse rates in the recovery column.
[ 4 ’ . ' — / -
b) Have your pulses returfied to normal?
*
¢) 1Is your recovery rate faster than your partner's? | .
A varan Jdre e e ahoaat L\h*.'séliull conditdoning and* the offeets of exorceise quJl_d
teltow this activitv,  For jdeas and Information see [Step £27000 T,
. Cal
® 8 - "'
TYPEe  Acrivige : _ - _
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JUsing Rate of Heartheat

to Daternine Pha el

. STEP RIGHT UP o ETta

Rate
T1ey o
Pt R DEAS . . RATITO

R

\

. »
« X . .
A : g i . 2
.

- N ’ :
Numerocus a to eat wisely and exercise regularly encourage students to think

N about their phy®ical condition which, in turn, affects the pulse and recovery time -
following exercise. In generasl conditioned persons have a slower reating pulse and

& slower pulse during exercise.’ Their pulse will recover to the resting ratd quicker
following strenucus exercise than persons who are in poor condition. Because of
heredity_some persons inherit efficient hearts with slower rates, while others are
born with relatively inefficient hearts. However, both types can be improved.

" Since the physical cdbdition of .an indi?idual affects his heartbeat, pulse
tests can be used to measure physical fitneds. Four pulse tests aré described”
below, and tables to interpret the results are provided. Better results could be
obtained from the first two tests if they are done at home with parental help.

I. Pulse Lying: - - o

The pulse lying ias the slowest, resting pulse of a person..ﬁ@@é student can’
find this rate by taking her pulse for 30 seconds befogg-she getd out of bed in

. the morning. If done in class, have the student lie down and attempt to completely

relax for ten minutes.. In the lying position count her heabegts for 30 seconds.
The student should continue to rest in the lying position for 5 more minutes and
repeat the count. If it is the same double the count to get the pulse lying, and
record the ngmber. If less the student shonld rest longer and repeat the count.

'

. II. Pulse Standing: ~ -

To obtain the slowest, resting, standing pulse have the studehturise~slowly
after finishing the pulse lying test and remain standing for two minutes. Count
the heartbeats for 30 seconds and déuble the number to get the pulse standing.

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

C Tase A | | -

A phLi?:ICQ‘ (»5 > . o‘og’l 09% > 02% (' . QOd(
Fitness - /00 | /.

7 __Roating SN VRS NS A

Pulse Lying | l4plsalszlssleolesleslealzt [73]25 |77]78[70]80]8284(a6]ios] -

Pulse Standing 46631676870 74|77 |BO|B3 (8587|9091 |92/94/96/98l101123]

Pulse Dif ference|6 [9 (10 1010 [0 {2 iz {12113 I3 13 1414|1415 |18

_ . ot . \
.'R'Yf" E:  detivity : ¢

TDEA FROM:  Physieal Fitoess Workbuok

. »
- : 2
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e STCP. RIGHT. UP- - .
. ot > - . :
‘ ¢ ' (CONTINUED) ~ . . o .
_ : - L4 . e )
Y | - . L4
Q ITI. Simplified Pulse Ratio Test: ‘ | -
' (a) Whilk sitting, have the student count and record her heér\tbeats for |, =~

one minute. . :
(b) -~ Have the student face a chair’ (approximately 45 cm high) and step up
© '« with the left foot, up with the right, down-with the left, gnd down )
with the right. %he student should do 30 of. these steps in one minute. N
In order to set the cadence the teacher ot anothjr studént tah call

. out "up, up, down, down'""at the required speed of play a taped’ record-
. ing of the cadence. ' . ‘ ) _
Y '(¢) Immediately after -completing the 30 steps, the.student should sit, -~
coyn and record her heartbeats for two minutes. y '

(d) Have the student write her{ pulse; ratio. Pulse Ratio = Heartbeats for
2 minutes following the exercisé : deartbeats for 1 minute before
exercigse. Simplify the . s
ratio by dividing the first . v
number by the second, cor-
rect to one decimal Place. TABLE B
Check Table B to find the o o

" physical fitness rating. e — ‘*"':’T ==
' Pulse. . Dhl.jSlCQ.‘
_Ratio |Fitness R@»““W}
IV, Three Minute Step Test: _ .L_5"" \.7 E,}gg,_gueh‘*‘
,This test is administered ®ike : 18~ 2.0 Ver GQOC -
the previous test, excéept the . " ' “gj /—\ )
. student steps for three minutes, T 20- 23 AbQV@ V@Y&%Q__ y
and the cadence 18 24 steps per 2 4__,25 AVQ\”Q—QQ T
minute. In addition wait one o e i P
minute after the student com- . 26-28 5(?1'0&-\) AV@YQC}Q
" pletes the exercise and count ° - '
the heartbeats for only 30 . ’ 2'9~‘B! _ pOQV
seconds. The efficiency score N 32“'34 | VQV}A
is the ratio of ‘ )
. numher of seconds stepping x 100 _ - | 3 .
C' pulse for 30 seconds x 5.6 TABLE C ¥ :
~ “Divide and check Table C to find . :

the physical fitness rating. E‘(“‘(‘\ic‘e\'\(’:\jl | ph(ﬂ?:)‘¢0—‘

| Score, | FilnessRating
72100 | _Excellent =
62-7) | VeryGood
51-6l | _Good
41 -50 | _Fair
31-40 pgc)y* |

0-30 | Very Poor -

¢

*Thig table is accurate for junior e
’ high girls. The efficlency scores
" may need to be raised for junior
high boys. At the grade school -
_ . level there is not much differ- _
. ence between boys and girls. . . . o

-

)

/s




D St el ~ - Lt - By S et B B L T O L S L ST S S ——— = e st L i e A A TR Bt
. L]
. .

Y- N g g SR i -
\ ‘ A , 1. ‘é‘ . : . | g . l')l I‘f"’”.-'.".'. ;',,.':,' _I__“ i
W I\ @ ) -k \'“"rﬁﬂv ! S_ -G- J]H t Rate
. hnll - . ) , RA 1O
] A TEACHER DIRECTVD AUTIV )Y
, . . o .
Materials Nbeded: Records and record 6Iayer, clock witn second hand, N
N ' metronome, piano, drums, guitar, flute or other

-¢f+ . lnstruments, sheet music, . -

1. \(a8) Select several musical pleces that have different tempos
¢ ' (boats per minute), for example, a slow country western *
aong, & Sousa march, a rock and roll plece, and a clagsgical
arrangement. Ask your students to bring some of their.
records to play. e
v (b) , Have the students determine the tempo of théiaong by
counting the number of beats in 10 seconds. The students

can keep timo with the music and count the béats by’ o O
. ., - tappinp their feet or hands, dancing, or getting a metronome,
(¢} Haye the students repeat the count to check for accuracy and record- the
re§hlts 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.
N fe) Look at the record to find the total time of the song and record the time
. “in the table. . }
" (f) Estimate and record the total number of beats in the song.
-, r
i - o " e i - u = v—-x—ﬁ
Musical Number of |Number of | Total time Es"hmde of Yotal
® Selection . |beats: 10sec|beats: 60sec] of song numberof beats
A J
1 1 .. | 2 10sec, :GKQ§€§_ R, S ]
2 ! : ,
‘ 3‘ —r -~ 4
4-_ L]
) . : T : : :
L 6 S 3 L o

II. Have a student or the music tegcher play. a/helection at various tempos
Use a metronome to determine e tempo. -

' A student with a set of drums could keep the beat. Timé a song at-a-épecified .
tempo and record the time in the table. Seleect a new tézgo and estimate the - ‘
new time for the song. Check the’estimate by having thetmusician play the song
at Lhe Qew tempo, . _ ’ o *

r Mus‘c.a_‘ | Tempo = |Tota!l time New Tempoa Estimated | “
L Selection beats: Iminite] of song  |beats : | minute Hme of song
£ _ k s
1 e L _ :
2, SUTOR IS T P ‘
B | I S : e :
. EI". Select some sheet music. Read the. Lempo uuggest&d on the music. Have a

student estimate the tempo by tapping his foot. -Check the estimate with
. the metronome. Have the musician play’ the selection. . -

- L3
o™ Activity .
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Given the same price, the larger band

vt o e b qunality so revularly shaped apples are probably
e et it b a8 are ) a boetter buay, lwc.-m.«q-\\:f less wasted
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Yot D i e hetter pens . corn-=for a weal or for canning?  Doces
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Eorin the chearer pans) buyer pofug to g large tamily raynion?
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(C_Otit of one it€m> S

B A 3 tennis balls cost ﬂaz.c;'/; e

D. | dpzen eygs cost-$ae
E3 T-shirts
Ff %DSf 53&3; -
. D pou buroer
- cosT B(‘BS.H“S g

v

ol

Find the befter buy by wcinc;(mgj the unit cest,
for example cost perounce.

G. 12 oz. of scapfor .32
or 15 oz.for $1.50

H. 10 oz.of pofato chipsfor
80¢or 6oz, for $1.12

J. 4 qts. of milk for $1.24 on
7 qfs. of milk for $2.24

K. $20.98 for 2pairs of jean
or $3).77 —For‘?O\JB po\ir\J:s o—FS

Jeans :

119




“ . ] NEED A JOB LIKE THAT! v E;T/
* . S
== INTE FIVIL.
//:?\\%:‘“‘R\ . Mr. Pefinypusher, I have a 20- l:‘\[i‘ll' 1
/{ N day job for you to do, but 1 ot
Q ,& \ tannot pay you very &%Bch.

That's ok, Mr. Pushover. How abou‘;]‘payin
me 1 penny the first day, 2 pennied the
second day, 4 pennies the third day, 8
penniea the fourth day, andd so .,n for the
<20 dayfR . ‘

——, Yes, it is a
Sounds like 4 good deal.

~good deal to me, | v

D S

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

) DAY ' EARN!NGS DAY EARN!NGS a) What is the average
: : amount Mr. Pennypusher
- ! _ 4 . “ X® made per day? (Divide
. [\‘..p- il the total edrnings by
, 2 & 12 | s 20.) y
T J )
;3. % 13 s
b) If he worked 8 hours -
;4 # |4 ..i‘.f‘:f, per day, what is the
) = average amount he
) I . ls’ﬂ 1 made per hour?
A N 6 &
7 4 - \ 7 %* . ¢) How much did Mr. .
: Pennypusher
. 8 4 (8 % average per . (\.
: ; minute?
9+ |w . 19 |+
0 |¥ . 20 = |
, TotaL For 20 DAys ¢

(d) If you were paid as much as
° . Mr. Pennypusher averaged
' . * per minute, how wmuch would
. s - you make for the time you
‘rr . . ) are in your mathematic
".class? ‘

per day?

. S . ) ' \Qsi week?
Q 120 ~ ver school vear?

&
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o e ——— e e .
i 5 - : N
|- . ]
i . ]
, . \ !
‘ 4 = . T
foe Y i '
. . P 1
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520 340 360 $80 Fi00 sizp SO {160 $i80 {200 {220 Y2+0
N . BARNINGS . -t .
& A) FROM THE GRAPH FIND ABOUT HOW MUCH TERRY WILL EARN IN:
1) 2oavs __ _____.
2) 3opavys ______ — i
3y loay :
° B) TERRY WORKS § HOURS PER DAY, ESTIMATE FROM THE GRAPH HOW MUCH
SHE EARNS PER MOUR. ___ o .
C) AFTER 3 MONTHS OF GOOD WORK, TERBY RECEIVED A $1.00 PER HOUR RAISE.
FILL IN THE CHART TO SHOW TERRY'S CUMULATIVE EARNINGS AFTER HER
RAISE, ' C
DAYS |t (23 |45 |5k
EARNINGS
]
D) PLOT TERRY'S EARNINGS ON THE GRAPH ABOVE,

T Y 1

SAM'S JOB PAYS

'PLOT SAM'S CUMULATIVE WAGES ON THE GRAPH BELOW,

A
B
0)

- NWALO IO O

LY

1 HOURS

¢

2

3

4156 [? |8

P

Hsannuwss

L

- W :

L T ‘

-

I

I '

oy |

FIIIJHIIlllJlll!__cllllll.llllllklllllllllllllllll
¥5 %0 w5 420 w25 «30 335 «40 %45,
- EARNINGS

WHAT DO YOU NOTICE ABOUT ALL THE POINTS?

CONNECT THEM, '

USE THE GRAPH TO FIND SAM'S EARNINGS FOR: . .

1) SATURDAY WHEN HE WORKS 53 MOURS.

2)  SONDAYSWHEN HE WORKS 3 HOURS, 30 MINUTES, .

3). FRIDAY WHEN HE WORKS 9% HOURS, .__ . .

o

R - . - ) -
$4.50 PER HOUR, TILL IN THE CHART 10 Shf SAM'< BATE
OF EARNINGS. FOR AN EIGHT-HOUR DAY, . .

’

SEE THE EXAMPLE. >
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11.

12.
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13.

. 14,

16.
17.

18.
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RATIO:

15.
¥

EQUIVALENT . -

TITLE

RATIOS BY PICTURE II
RATIOS AND CUBES 1
RATIOS AND CUBES 2
ANTMAL RATIO

"EQUIVALENT RATIOS WITH
GEOMETRIC MODELS

THE QUIZ

EQU?VALENT. RATTOS BY
PATTERNS

EATING CONTEST

REDOING RATIOS

THE OLD BALL GAME
I'D WALK A MILE

RECTANGLE RATIOS
A LQYELY. DESIGN

"

p ~ '
SPIDER TO FLY RATIOS

A VISUAL ILLUSION

-

SPICY RATIOS

A STATEMENT OF PRIME
IMPORTANCE

. !

THE WEATHER REPORT

RATIO DOMINOES
: o ja

o .

X

OBJECTIVE &

GENERATING °
CONCEPT, GENERATING
CONCEPT,‘GENERATINZ
CONCEPT, GENERATING

CONCEPT, GENERATING

GENERATING

CONCEPT, GENERATING

GENERATING
GENERATING

DETERMINING. AND
COMPARING

DETERMINING AND
COMPARING -

DETERMINING

RECOGNIZING
RECOGNIZING

3}

RECOGNIZING

.7
RECOGNIZING
RECOGNIZING

RECOGNIZING

RECOGNIZING

S
R,
u

p .

TYPE
PAPER & PENCIL

. MANIPULATIVE

MANIPULATEXE} |

_ ,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
) &

»
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CONTENTS C . RATIO: Equivalent 2

. © . TIILE  OBJECTIVE TYPE
R 20. MONSTER RATIO | RECOGNIZING GAME
' 2i. RATIO RUMMY t . RECOGNIZING GAME
22. ANIMAL AGES ‘ SIMPLIFYING PAPER & PENCIL
~ 23. RATIOS IN YOUR SCHOOL / °  SIMPLIFYING PAPER & PENCIL
. 24. ONEJ}MN ONE VOTE SIMPLIFYING ~ PAPER & PENCIL
5. POPPIN' WHEELIES IN A SIMPLIFYING ACTIVITY
CURING o e T  NTRULATIVE -
26. PEOPLE RATIO | STMPLIFYING ACTIVITY
*27. SURFACE AREA AND RATIOS 1 SIMPniFYIQS ~ . ACTIVITY
~~., 8¢ SURFACE AREA AND RATIOS 2  SIMPLIFYING ACTIVITY
29. VOLUME AND RATTO 1 SIMPLIFYING : ACTIVITY
) 130. VOLUME AND RATIO 2 SIMPLIFYING 4 ACTIVITY )
a1, _CUBISM . SIMPLIFYING ACTIVITY

' -
- ' o
.
. H - . .
. . .
.

v

o .- - 124
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- -« RATIOS BY PICTURE 11 oS
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'!’ Write the equivalent ratios augéeated by each of these pictures. : |
T ) T
; flashlighta for every 4 batteries

. e § L B8h11ghts for every 6 batteries
flashlights for every 8 batteries
flashlights for every 20 batteries

8 horseshoes for every . _horses
12 horseshoes for every .......... . horses
~ 16 horseshoes for every . . __horses

28 horseshbes for every horses

tires for every 6 cars

e - tives for every 50 cars

o — ———— ——
Slelele! AR FRESH .
C:)C:)(:)(:)"‘*‘( . e e @B cartons for every 144 eggs

OC)OC) | .

ice cream cones for every 30¢

. %M &5?5 .._____m ice cream cones for every 45¢

lce cream coneg for every 60¢

ice cream cones for every 90¢

. . —oeee inches for every 1 foot

inches for every 3 feet

24 inches + 2 feet ' e d0ICHES fOY every 5 feet
ﬂ SO& for every.u__._mMM“éan&y bars
. ’ﬁ 75¢ for, every Mcgndy bars
$1.25 for gvery ;candy bars
- 25¢ for 3 $2.00 for every. _;ycgndy bars
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Activity: L., \ " (B wmeans blue cube.

A. Use I B and 2 R. |
!. The ratio of B to R is : .

R means red»(:ube.

Use another groub of 1 B and 2 R. ' : -

14

2. The ratio of B to R 18 now 2 : .
Use another group of 1 B and 2 R.
3. The ratio wof B to R is now : 6 .

]

¢ 4. 1f you continued using groups of 1 B and 2 R,

" write the ratio of B to R that you w0u'1d get. ,

¥

Gy T 22 , A , R 8. .

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

B

B. Use 4 R and 3 R.
1. The ratio of R to B$is ‘ : .

' 3’ B
Use another group of 4 R and 3 B. _ B.
2.+ The ratio of R to B now is- HE !
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.

A6 0 R o) 1 24 24 : -’

H : 2 )

Each ratio was formed using groups of 3 R and 4 B. The ratlos are equivalent ratios.

c. Use these groups and write equivalent ratios.

&

p.' | @ 3:5) ~2..: ) —3“&- | ; -
| @ 1:4, _5 il "
® S @ &3, 5 3200
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Materials: 24 blue cubes and 24 red.cubQS' gt "IN TINNST T N
: " B means blue cube.
R means ved cube.

Activity: N ) .

A, Use 8Band l6R. "
1. The natio of B to R is :

2. Using one group of each color,

“the ratio of R to R'is __: 8,
Separgte each'group into two smaller
groups. '

3. Using one smaller gfoup 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 I

‘ " The tatios above are equivalent ratlos.
Each can be formed using B and R.

B. Use 24 R and 18 B

1. The ratio of R to B is 2 .
Separate each color into three equal’
groups.

2, Using one group of each color,
the ratio of R to B is ___: .
Separate-each group into two smallgy
groups.

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

. 4. Using one grqup of each color, the
- simplest ratio of R to B is 7 |

- The ratios above are equivalent ratios.

Each can be formed using ___ R and ___ B.

C. . PFind the simplest ratio that could be used to form these equivalent ratios.
1. 8:4 _ 4. 25:40 _ '
) 2., 18:30 5. 30:100 . '
. PYer s e e 827 o 6. 180:150
: FOEA oM Uhe Daborgiory Appreodh - .
e Mat he maldes
Y . - »

: - ) o127
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0 I 12 I3 14 158 16 17

18

e

f)
a)

b)
c)

d)

e)

£)

How ldng is the fish? ' /’
How long is the snake? .
Write a ratlo to compare the length of the snake to the length of
the fish : .
How many fish placed end-to-end would be needed to have the same
length as the snake?
The snake dis times as long as the fish.
Find two lengths on the ruler, so the longer length is 3 times the
shorter length. | and
What are the two shortest lengths (whole number of centimetres) on
the ruler, so that the longer is 3 times the shorter? " and
Write the ratios from (e) : , (f) : and (g) :
These ratlos are called equivalent ratlos. Can you see why?
Write another ratio equivalent to the ratios in (h) : R
Write a ratio to compare the lengths of the gerbil to the snake :
The gerbil is times as long as the snake. 1
Find two lengths on the ruler, so the shorter length is i-of the longer
length and write their ratio : . 1
Find the two shortest lengths, so the shorter length is E}?f the longer
length. and '
Write the ratios from (a) : , (¢) : , (d) :
These ratios are equivalent ratlos because the shorter length is l-bf
of the longer length in each case. 2
Write another ratio equivalent to the ratios in (e)
Write a.ratio to compare the length of the gerbil to the length of the
fish.
The gerbil is times as long as the fish.
Find two Iengths, go the longer is 1 1/2 times the shorter. and
Find the two shortest lengths, so the longex is 1 1/2 times the shorter.
and ~ .

Write the ratios from (a) . 8 . (c) : , (d) : ‘
These ratios are gquivalent ratios becaUEe the :longer is 1 1/2 times the
shorter. .
Write another ratio equivalent to.the ratios in (e) : .

I9¢ e

o e 1 :




PQUIVALENT RATIOS WITH GEOMETRIC MODELS

e vt

RN N A Y AN
‘l’ A meries of equivalent ratios can be generated by keeping the shaded
area and total area of a figure cpnstant but changing the number of
parts. EXAMPLE 3
EXAMPLE 1 ST e e e
) 3 a T 2 e hd -2
.“..:.'.:'.T _.'. * u-l.l". '-:':i-f: . . ® , & _ o L .o.o ‘.c:..q
S I R A S R K R NI/ LNN L
; 1
" -~ !
‘3 : il Iv V¥ -t L]
1:3 3‘n9 3 fto.g ’r-..“;: ;_:.:_
- 7 N MU N IMICHCE IR .
* : s -2, !," '.L.B!£'0g.'9'q:6
. EXAMPLE 2 , |
' | | ‘ . Te™ é' . s R BB ] LA
,‘1/—\ m \\l // ‘ q':o .rO;:‘.;P‘ e.:o:..:: .,‘.
L ) ] " T G . E.-;' .'-I: :.o .‘ie '.o ,":‘a'
¢ ° .ol"'f: M LA A LY "QQ* ..:an'ﬂ ;": 8:12
.g.... 0 N ’ N " .
- 1 ) l
1:2 2:4 4:8
Sample questions in example 1 might be:: ~
1) Has the shaded area changed?

‘!' 2) Has the gize of the square changed? o
\ 3) Can you see a ratio of 1:3 in each &iagram? ‘ |
Student worksheets can be déveiaped to:

»

a) have the students shade the figures to rﬁpresent the- equ%valent ratios.
r ! 1 i T 53
ey ‘ ' "'
L] ¥ ¥ !
N R
t i . | . ,
R ! \
- 1:5 4:20 23:15
b) partition the figures to show the equivaleét ratios.
» -~y o L L 4 oty 1Y) vt - .-,
i G
. L] o ’ i
3 '-:., ) ..-:.': LI « ,:‘:..:..
ol ; ol o

1:4

2

»
.

By'.

4116

'5{20

These activities caﬁ give an intuitive fgeling for geﬁeratinb equivalent
ratios by the algorithm of'mulﬁiplying both terms of the ratio by some
number. The models ahow how the number of shaded parts and total parts .
are bhoth doubled, tripled, etc,

BRI . el . \ H ¢
PO oyt nft".-'f!f x) e o

M T M ULk ! Yol b e ]

129 U ,,
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Results of Quiz 1:

Joa J right - 2 wrong
Sally 3 right - 2 wrong = .
Jean 3 right - 2 wrong f '
Tammy 3 right - 2 wrong In fact, every one of the 22 students
Bob 3 right - 2 wrong . in the class got 3 right and 2 wrong.
Pate 3 right - 2 wrong
Mary -3 right - 2 wrong
Fill in the chart for the first 8 students.
Nl > : ‘
NOMBER. | NUMBER | Numggr [Rino_of wmsea - .
OF STUDENTS| RIGHT | WRONG [iana Nomeen o

720

1 3 2 3.2
' ) ' _” T a) For 4 students the ratio of the
' total number right to the total ~ .

(i ' &* f’ ‘;.:fg‘ _ number wrong 1is H

‘5 . ‘; b) For 15 students the ratio of the
’ total ‘number right to the total .
£ _ number wrong is : Yy

c¢) For all 22 students the ratio of
the total number right to the
total number wrong 1is : m

o JEXIT N IUR JIRREN

:;!\
[ .

13

No matter how many students are used, there are always groups of 3 right answers for
every 2 wrong answers. Because of this thé ratios in the chart and in the questions
are called equivalent ratios. :

.
hS
C oy -

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

1) 12 students 3¢ s.__~  2) 16 students .t __3) 21 students \-  : .

. | g

-

On,a second quiz all students got 9 right and i wrong. Make and f1ll in a chart like
the one above for this quiz. . ' .

¢ ’ -

\. I'yret: SRR TRV T T VRN 1 IR I TR PREERTI SRR ‘; ) oot (

The V"B At ivi b ies In Mat hnw_'{t P,

- v, N
B LIS A L R A



K%Q 2 [QUIVALENT RATIOS BY PATTERNS

I

Q Developbyg the concept of equivalent ratios by using patterns can be accom-
plished as a bell wotk, warmup, or mental arithmetic drill at the beginning of
class. These activities can be started in advance of the Yntroduction of ratdo

. notation by presenting problems with different word phrases in place of the colon.

Lxamples of problems which can be prepared for an overhead or the blackboard
might be: '

. _— .
1) $ 4 for °1 ‘hour's work. . 27 30 students for every 1 class.
$ 8 for ___ hour's work. __ students for every 2 classes.
512 for _ hour's work. ____ students for every 5 clasases.
__ for & hour's work. 300 studente for eyery __ classes.
. ____ for __ hour's work. . students for evéry ° classes.
- : ___ for __ hour's work. ___ students for every ___ 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
vhere the "unit quant{ty"” must be found (sce 6, 7, 8). -

D ltods 4)  2:1 6) 2:16 7) 18 to 6
2 to . 4 1: ___to 1l
___to 12 i 13 3: 2 to ___
b to __th 8: __tos
5 to 10: e —to__
o to o — ( R o to o
__to __ R _ .
1 __ 4 a6 gy 0.1 _ 12 7
5) 5' 10’ ’ 40) * ] ) 20, b 8) 3 y
. Rates that students would be familiar with can be given in the form of ratlo tables
(see 9, 10, 11).
e A e G ﬁ:“'— '_,_ S dresows Ancrs sy =y A :-' 7 s _.‘., - e 1
miles 50 100 200 250
. 9) - —
¢ hours 1 3
e , N _ — eerd
- ‘t‘y‘ge'&“ EER
172 86
10) words
Efnutes 1 10 Er 5
11) A — :
T . $¥.oo
NENPRN SOR— S— N~ . SN . 4

In each problem provide a few blanks far students to write thelr own equivalent ratios.
The development of this technique will be useful in the solution of gimple 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 Posgible Solutions: 2 1/2 hours at $8
. cross products and division using fractions. - 5 hours at $16
’ 10 hours at $32
: 1 hour at $3.20

.

..j;Riq‘ . : . . s =l:3l.

Y ' \ ) . .

41
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Harry, Morgan, and Eddy had a
hamburger eating and Wilkshake
. drinking contest.
1) Harry ate 2 hambutgers-foé»every 1 -hamburger -Eddy ate.
a) Who ate more hamburgers? Harry q@r Eddy?
b) How many hamburgers did Harry eal during the contest?
c) Fill in this chart of'possibilitiegy/" !
NUMBER. OF HOMBURGE] /
Harry are | 2 | H 0 - |26
NUMBER OF MMBURGERS : - oy -
e || |34} |70 =
EDDY ATE | | 1
2) ‘horg=gf%gank 3 milkshakes for every 1 milkshake Harry drank.
a) WEE'drank the most milkshakes? Harry, Morgan or Eddy?
b) Fill in this chart of possihilities. -
NUMBER OF MILKSHAKES, 3 q / 2 ' l 8
MORGA DRANI,. _ : _
NUMBER oF MISHAKES . "
HARRY DRANK. ._I | & 5|8 _ I
3) Harry ate 4 hamburgers for every 1 hamburger Morgan ate.
a) Fill in this chart of ,possibilities.
\ b) Who ate more Hamburgérs? rgan or Eddy?
- A T .
NUMBER OF HAMBURGERS | . 3 517
| MORGAN ATE o
NUMBER OF HAMBURGERS 8 " ‘ -
- HARRY ATE LI. A Y /6 : ZLI 36 -
4) Use the informatiénrin tﬁg éfbgiems éboVe_tq 111 in thia chgrﬁ\pf possibilities.
MORGAN ATE ‘ ' 1 1 -
NUMBER, OF HOMBURGERS | { 16 |- 5o
HARRY ATE - . , _
e - e _ i - : .
. [NuMBER OF HAMBURGERS 6 | 16 12
EDDY ATE, -

S N
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REDOING RATIOS o 7S
Coprerv et 4 fr eyt
¥t . . AR L-L;I_;.j
' Here is a diagram showing two strips of different lengths. 'I‘he ratio
of the lengths of the two strips is 1: 2!‘2—
N\ J
1 Unit |; | 2—% Units
This diagram shows the same two strips divid&d@%g half units.
. AN
t ( 1
1 H i I -
2 Half Units o 5 Half Units >
Ratios are usually written with whole numbers. The ratio for the
top diagram, 1:2%, can also be written ag 2:5.
l.- This diagram shows the ratio 1:1%.
By dividing each unit into thirds, the 1 Unit .\ 1—;’;—) Units
ratio of the lengths of the strips can 7 S
- . ) . . ‘ L4
be written i 1 !
e . _ =
. 2. Use a metric ruler, add lines to these diagrams and write the ratios of the
lengths with whole numbers. "\ ‘
' ' (b) , '
(a) . ' J ] \\ e
1 R \ 1
1 Unit lz Units o 1 Unit \ . 22: Units e
(c)
2 Units 3L Unics "‘-
5 2 "-‘
- |
- [V S
. \ .
(d) ' . K__/
. . -
3 Units : - ' 4= Units - SRS S
.wu,,&-‘" Nn-‘.u".‘ 2 .
(e) ~ ‘ (£)
- 12 Units » 2 Units gt 1 Units 2 Units —_—
. 4 4 \ | 8 .
‘. - . . \ l . A} .
» (RN ' 1.‘ ctan f" .

‘ , | - - 133
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THE OLD BALL GAME .

Popniea ds

AT

0l

Because of rainy weather Adams JHS has played only 10 baseball games

and won 6. Burnell JHS has won 4 of 6 games, an Cale JHS has won 7 games
out of 15.

According to their records, can you tell which ig the best team? -

Write a ratio for the number of games won to the
number of games played for each team.

10

Adams *Burnell __ : Cale __

-5

\ b

@

- / B
Assume the teams will continue to win at the same rate, and write an
equivalent ratlo for each, showing the record after 30 games have been

]

rev g oo v, '

AP I
ERA A

AT 1' ]

(ot

Check the newspaper to find out how

league standings and batting averages

are written. Can you figure out what
- these mean? '

eo»oin Mathorat voe,

LI

K34 | .

played. (Why are 30 games used to compare the ratios? Could another
number be used?) ’
Adams ¢ Burnell ¢ Cale __ :
: 30 : 30 30
Now, which i8 the best team?
Q ¢ . - .- . GAMES GAMES m-«no ELgI}\)ll"l\',Am
<::)What number of games can '_ﬁIIE,\,V\ - won | PLAYED - R“ﬁ°ﬂ
"~ be used to write equivalent | DAWSON JHS 15 20 . .
. ratlos for these three FLLIS JHS I8 25 :
teams? : . .
eans ‘ FORD JHS 8 110 |
Which team has the best
record? ’
Br——— " — ’
' - TIMES EGUIVALENT] If each player continues to hit
"AVV“E RATIO
’ _ HITS AT BAT RATIO at the game rate, who will have
Al ) 25 . *150] .« the most hits after 150 times
’ . -at bat?
\ Bl L ) . ‘150 N
CL.YISE, 7 30 : 150 Explain why 150 is used to
. - - -——~=] write the equivalent ratios. .
DON 2 1O N 150



Materials needed:

e ay

%

(2

el Mo e
~

Stobwatch
Tape measure
Bicycle T .

Walk in a straight 1ine for 15 seconds, 30 aeconds and 1 minute. Re~
cord your rate in the chart above.

A calculator

Find the speed for each of the below in
can help with the computation.

feet per minute.

. lmile in 4 win |

1100uds. 1n 10 zec. |

fom form.

oo (3)

(5)

NN

)

The speed of the sprinter is
e E///” P

e

times faster than your walking rate.
tht is

Outside, find your speed for riding a bicycle 15 8econds, 3O seconds and
1 minute. Record.

If the speed of the_draéster is 200 times an adult's walking rate
the adult's speed?

-

minate_

Feet [N .

o ' -y, - 1

o
S
=
-
Ay

S P T PR
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| t'\ "
S o R\

| e
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o j: "~ RECTANGLE RATIOS

NEEERE "i\"'.‘.

y ll’l
Q Matevrlals needed: Metric measurfng tape, wmetre stick, and/or metric ruler.

Activity: ' On your paper make a chart like the one below.

I Measure and record the lengths and widths of 5

=>° objects in the shape of rectangles in your .
classroom. For large objects, measure cbrrect

to the nearest decimetre and for small objects

measure to the nearest centimetre,

WIDTH ' RATIO OF LENGTH TO WIDTH

s m_"___ T

.

RECTANGLE LENGTH
- =

3 "

- : . »
- - ﬂ a)y Without measuring, make an estimate of the '
¢ vratio of the length to the width of the door

, ‘ to your classroom. .

A4

b) Measure thc.léngth and width and find the
actual ratio. '

¢) Use the width of the door. What would the
length be if the ratio of the length to the
width is: " ' | - )

2:17
- 3:17
5:172

m a) Measure the height of the chalkboard,
e @

b) What would the length be if the.ratio of the
length to the height is:

_ 6:17
*4: 17

St o T Ky

_ E a) Measure the length of the top of your
5 ' ~ teacher's desk.

_ : 'b)  What would the width be if the ratio of the_
. , length to width is: _ - .
e 2:17 . .
3:17 _ '

Ay
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Start with 1 and use a line segment to connect egach point with, another point; so .

, that the numbers joined are in t:he ‘ratio 1:2. For example, connect 18 to 36 and
. : connect 37 to 74. ,

o
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Jquivabent Lt adld
FARNTE

CHOOSE
A COLOR <
FoR EACH oF \(¢
THESE RATIOS .

SHOW "THE COIOR, Co = SPACES

IN-THE DESIGN

‘THE CcoLOR INDICATED
BESIDE THE. |
EQUIVALENT

Thi~ Jiogrvar
AR LLTE RS B T
v i_'-ll_..}] Phhocotone

oo’ ace Beak,
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20 iz 4o 60100 2:8 2540

10650 608 [56I8 ta8 5:80 G:I8 %000 6:18

- - Yy e e
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Whts -Tee Weathee Reeorr In Mexco Criv?

"RATIO ABQVE AN EQUIVALENT RATIO IN THE CHART |
BELOW. USE EACH RATIO ONLY ONCE. SOME RATI0S
IN THE BOXES WILL NOT HAVE AN ANSWER.

TO FIND THE ANSWER, WRITE THE LETTER OF EACH
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Wanted: }
2 or more players
Set of ratlo dominoces
1 gallon of enthusliasm

P

* These are the rules:

n) All dominoes are placed face down
on the table.
b) Each player draws 5 domipoes one

*at a time,

The player drawing the largest
double @gquivalent ratid on both
parts of the domino) plays it in
the middle of the table. If no
player gets s double in the
first 5 draws all players
continue to draw in turn until

c)

d)

someone gets a double.

LHELY

3

e

|:3»

e) All doubles (except

10318 :

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 exXtra
dominoes until he can play.
continues to the left.

Play *

S

‘#wwww”wﬂﬂ’ . . .

This domino can be played on
either end of the double.

the-first) are placed at right angles to give more places

-

.y,

“to play. S
. L B . gq

i lo % ?k 1:3 13118 l
, ?.gg

f) The first player to play all of his dominoes is the winner.
o .

~
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" RATIO DOMINOES (CoNTINUED)
CONSTRUCTION HINTS

a) A suggested size 18 3 cm by 6 cm.

]
b) The dominoes can be made from note ca¥ds, taghoard, poster board, or scraps

of lumber. (Perhaps you have a atudent that would like to cut the lumber
as an axtra project.) . .

c¢) The following are eugggstionﬂ for a set of 45 dominoes made uaing 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
get 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

. _of thewdominoLs. e et

d) For each ratio the three ratio notations should be used, 1 to 2, 1:2, and 1

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 1 1 - _20
5 1 to 2 1:3, 3 4> 2 to 8 1 to 5, 755
.50 1 3 25 20 -
100° 3 3 1 to 4 100° 100 1 to5, 1¢tob
! 1 ) 2 .,
1to 2, 1:3, 1 to 5 1:4, 1 to 6 5> 137
A 1 2 . . _20 -
. 3:6, 2:10 3 12 1 t0-4, 1.7_ 100’ 1l to 8
1 to 2, 5:30 1:3, 2 to 14 2 to 8 3 I
’ > 2% 5° 9
}'_ _-.é- - _f,.. . * " "
5 78 4 to 12, 1:8 s> 218 1:5, 1 o 10
. 1 1 10
5:10, 3 3 1 to.9 1:4, 100
10
1:2, 176", 13, 75
50
1:10, 725
Iiiiz ( 1:8 1:9 Da g
~%; 1:7 . 1:8,1to 8" 1 to 9, 2:18 3%’ 10100
4 1 11 e 1 -
28" 8 . 8 9 - 19 1%
1:7, 1 to 9 1 to 8, 5:10 '
L:7, 1:10

2,
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You will neaed the
Monater Ratio cards
and 2 or more players.

LY

Rules:

a) The dealer deals out all of the cards, one at a time, to the players.

- b) All playexs lay doqp the matches in thelr hands. A.match'is two éarda
showing equivalent &gfilos. %sme examples of matches are shown.

~

A . B
1t % . |5 || 15

[a:10 ] [30:100 3 248

' L)

¢) When all matches have béen 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 playe1 keeps the card
in his hand.

d) The player to the left then draws a card from the next player, and so on.

+

¢) The player that finishes the game holding the Monster card 1s the loser..

P

L . 146
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d)

e)

. AND MONSTER RATIO CARDS.

. 14y

e e L e e RS L st e L e S ST T ST A, SRS T L Gsmy

'MONSTER
RATIO

&  {(CONTINUED)

DIRECTIONS FOR MAKING RATIO RUMMY

q

The deck congists of 54 cards
w}th an agdditional Monster card.

There should ?e 6 cards for each ratio used,
3 cards using the 3 ratio notations, and 3
cards using equivalent rdtios. For example,

3o -
i

, 2
1 to 2, 1:2, 3, 440 8, 77, 50:100.

4 .

A ]

~

1t possible, one pf the equivalent ratios shoqad be exﬁressed with 100 as
the second term .a8 readiness for percent. - | )

&

The chotice of ratios is left to the teacher with these suggestions.

Perhaps two decks, Ratio 1 and Ratio 2, could be made with 1:2, 1:4, 3:4, , .
1:5, 4:5, 1:10, 3:10, 7:10, 9:10 (these all,easily convert to hundredths)

as the first deck, and 1:3, 2:3,,2:3, 3:5, 16, 1:8, 3:8, 5:8, 7:8 as the )
second deck. \ '

The cards- can be made from 3 x 5 note cards. By cutting thé;note cards into

two 3 x'?% cardg you will have convenient sized cards. Blank cards with

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 South Lincoln .

Longmont, Colorado 80501 .

e TS

-



: b) Each player is dealt 7.cards.

_’—‘\\\\\-e%-1he remaining cards are placed

»
-

v

d) The player to the left of the

‘e)  Each player tries to lay his

Typel

AN

Fauivalent

KATTO

Por datoamat fon on const ruct i

Cor e - o ' . w

o

N

|

:‘i—iam‘
I AN

a) 2-5 players are needed.

*face down to form a stack with
the top card turned up to form
the discard pile.

—w-—-dealexr draws the top. card, either ..
from the stack or the discard
pile. A player must discard each
turn, ¥

cards on the table by:

[ e
w

2) Making a Type II book of 3 or more cards that show equiﬁalent ratios.

.

Type. |

3) Playing a card on a Type II book already played.by someone else. 1:4 or

T% could be played on tfe above book. . ,
£) Scoring ) " . ‘
1) Score 5 points for the first person to lay down all his cards.) N

h"

2) Score 1 point for each card laid down.
3) Subtract 1 point for each card not laid dovyn.
4) "First player to get 30 points wins the gam¢.

148
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Write a ratio comparing the average life spans of these animals.

a)

b)
c)
d)
e)
£)

)
h)
i)

1

'About how long is the averag& life span of a Bat and a Grizzly Bear?

* ANIMAL' AGES ;

P

&
. gt
Paprirvalont 27
. - KA e __r_‘
Average Life Span (in years) '
Gorilla - ég m’h§ )
' ;4\\‘\

Buffalo to Rabbit . : = :

Gorilld to Elephant : L .

Chimpanzee to Cat : = )

Rabgft‘to Buffalo : = : o ™ ,
Chimpanzee to Elephant i m : LA

The ratio of the average life span of the Buffalo to Man is 1:3. About how many
years cean Man ‘expect to live? .

" 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? o

The ratio of the,average life span of a Buffalo to a Guinea Pig is 5:1. About
how long can a Quinea Pig. be expected to live?

The ratio of the average life span of a Cat to a Dog is l:1. What is the
expected life span of a Dog3

B

The ratio of the average 1iﬁc apans of a Bat, a Cat, and a Grizzly B ar is 1:3: 6.

Rabbit - 5

&

s T

Chimpanzee - 30

Then simplify each'ratio.
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| COUNVSELORS

[
ittt then S : { : | N ' o '
pel the CHool NURSEY - ‘ I
avtual ' LI”OU/(Z41.(.44235 i |
L SN 0 t
numbers brom AL S TU0E MY : i .
voutr teacher, ) ’ | .
; ' | TEACHERS | | h
. { —
PRINC(FALS e |
,,,,, . N SRR TR
| Cooks | l
USTOOIAN' S I |
< ECRETARIES ! '
: __‘..w.:,__*_,__:T_% S Y 1 $a
TOTALS | l
c o, i. Fenee llh-e’('h.ll'( ot actual .
number (o tind these ’ .
ratio.. It poTedibtle . . B ) '

. wiilse cach ratito in '
. _ .

armp et form,

LA Fhe tat 1o ob
A Malees to temdales in vour class is 0 to ~or
b)Y stadents in vour class to all students is te or
m r i ipalts to o abl sitadents i Lo or : .
. — — .

dY oLk to evervone in school in ot or : .

' Cr\ Peeade teachers to male teachers s Lo _or
1Y bemale teachars to total teachers 1w toor
20 Mate cooks to temale cooks s to o

= J  Mate principals to temate principats s to 0 or
()Y Female secretavies to male secrvetarvies Is to o
iV AL Teachers to all students is toor ' ~

Pupit - teacher Ratio is the closest whole number o students tor cach
. teactietr, For example, in o school with 224 students and 10 teachers
' the puptl-teacher ratio is 224 to 10 or about 22 to 1. b A
LY cFiad the papil-teacher ratio tor vour s¢hool,
. ' - _ ; .
. Y Find the papil-comselor ratio 1€ “Reonr sehool.
. .
.
Q 1\){}
% ®
Il




: e e o
insﬁecgsasoeoo )

ONE MANX

Pondye

alo

N

0

S
N

Chob

|OME YOTE o

From a world almanac fiind R

(a) -the number of swpators in Congress

(b) the number of representatives in Congress | "t
(¢} the ratio of senatérs to representatives is
or about : )

*

How many senators does your state have in Congress?

How many representatives does your state have in Congress?

Write the ratio of senators to representatives in your state B
Are the two ratios equivalent?

In;the 94th Congrass the House of Representatives has Democrats and

A ]
.

.

T - "_'“REPUb licans. - The ratio of ‘Democrats to Republicans g -about Uy T T T

What is the ratio of Democrats to Republicans in the House of Representatives
% in your state? :

There are 16 women in the 94th Congress. All serve in the House of Represantatives.
The ratio of women to men is : » Oor about 1 woman for every men.

The number of representatives each state has is based on the population of the
state. Oregon has 4 represeptatives out of 435 or about 1:100. If the -population
of the United States is ~about 200,000,000 people approximate the population of -
Oregon.

. Check in the almanéc to see how close your approximation is.

Use 2,000, OOO people as the population of Oregon and approximate the population of
these states.

l 3 ' Number of | Approximate AC‘l‘ua.l
State .
erresenm*wes - Popudation | Population
Terngssee
aine - -
Massachusetts ' ’
Nevada - : —
lLCalifornio I S S - N

On a map of the United States colbr the states according to the number of

rapresentatives
. 1-5  Red | . . 21 - 25  Blue ,
-6 - 10 Orange - _ 26 ~ 30 Purple
11 - 15 Yellow , 31 - 35 7 Violet

16 - 20 Green o _ 36 ~ more Black

population?

‘l’ Can you see an area of the United'States that has a large population? a small
K
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Use sgpirograph 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? 1f you think you know, try dra them to see whether
or not' you are dight. ’ .

VAR
N

>/.

L)

- Look at the numbers on the ring and wheel for each pattern. Do these
help you decide what patterns you can get?

7 b S

.
>
. . ) » .

z- . -~ .

Examine the two tings in the set. Both have
-many numbers on them., One ring has 96 and 1l44.
This means there are 96 teeth on the inside of
the ring and 144 on the outside. Look at one of
the wheels. The largest number tells 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 shape?

3) How manff' es must the wheel go araund -y,
the inside of the "ing~before the patte® begins
to repeat? ' ' . RING

-~

A ]
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‘."\}A/L;/
‘ popp\ 1" Wheelies 1

/

. | /IL‘ b\ \\“ (continued)

Q Use the information in the table to draw more shapes. Before you start
- drawing, try to decide how many loops the shape will have and how many times
the wheal will have to go round the ring before the pattern is repeated. You
select the ring and wheel sizes for the last experiment. v

o
AN
o o YO
..‘—96 - . . i (ERS ,'_.ul vt
_ﬂ...w96-_. 2"4 e ! * . T R Vi Bl
96 L 72 o - . i M I.. v )
‘OS i “‘75' : ' o (e -;'-l.!«-\'j.].i'ﬁg! v
) . ’ b do TR A FUE LU I
96 48 : - P BT PO B
‘05 — 45- . : : : : o TE T I R
26 56 | : :
ln - Can you explain why you have to go ar&Qnd the. inside of the ring a number

of times to complete some shapes and wh%/d'certain number of loops appear?

(1) Predict how many loops you &ill get witﬁfthe
105 ring and the 60 wheel. 7 . 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 tiges before the pat-
tern repeats? .

‘} (3) Drav some more shapes. Predict how many
loops each shape will have before you draw it.

(4) Look at the shape on the right.' It was/hade
* using a 96 ring. By counting the loops, can
you decide which wheel was used?_

(N . N R

AL I L O ot
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PEOPLE RATIO ' b

. - . 1
Por i *

Population density is.the averdge number of people for each square mile of

. land considered. It is computed by comparing the total population to“Whe total

land area. To make this ratio meaningful to students modifitd population densities
can be Investigated, —

r

I. Gather data from the students informally during class discussion.

a)

b)
¢)

Find the average number of people per.household for the ciass. Example:
There are 28 students in the claas, cach 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,

Find the average number of pets per household for the clgss.

Find -the avérage number of dogs- (cats) per houschold for the class.

1X. Use local census data and an almanac,

a)

\'\

b)

c)

[II.

Have students find the populatiod density of their city (county). ' (Popula~
tion figures can be obtained from census datd which 1is usually filed in
city libraries.) Has the population density increased or decreased in the
lagt fifty.years? What are some of the changes that occur, in the community
when the population increases (decreases)? How are jobs, transportation
systems and housing affected? ' :

Have students find the population density of their state. Compare this
density to 'the population density of the city or Lounty Compare the
densities of nearby states. What conclusions can one make?

Ask 1f there are students who have visited or 1lived in foreign countries.,

Have qtudents make a chart'of these countries which includes the population,

area and population density fox each country.

ey

Country Population (1970) - ' Area (sq. mileg) Population Density
. " ) g 203 51 people
U.s. 203,235,298 , 3,536 ) T aiar) sq. mile
Canada ' v . %,
Mexic '
ex LO' \ 2
R4 & .

“t

Compare and discuss the populatdon density of the different’ countries.
What problems result from high'population density?,

-

Have students use the almanac to find the birth rate for the foreign countries

listed in IXI. (c).

Does the birth rate have any relationship ‘to the population density? What
effects does the "population explosion” have on population density? Why do
gome countries have higher birth rates than others? -

Discuss the '"population explosion' problem. Predict the population of various

countries by the year 2000. How will the predictions affect the population

density" . - TS PRI N fa. N R RN
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- SURFACE AREA & RATIOS 1 L *}Ll
. : =FACE
Matfrials needed: A set of 125 centimetre gl;bea “““‘;"——EDGE
Activity: !
.. a) Use 1 cube. Call it the unit cube.
. b) How many faces on the cube?. ' s 9
¢) Each edge is 1 cm, so each face 18 kecm by 1 cmor 1 cm .

d) The unit cube has a surface area of X1 <:m2 or’ cmz'.

I

a) Build a model of a larger cube, so all edges are 2 ‘cm.
' You ghould have used 8 cubes.
b) What is .the area of e¢ach face?
¢) What is the area of this cube? 6 x . or

v

Continue to make larger cubes with edges of 3 cm, 4 cm,
- 5cm . . . until you run out of cubes. Find the surface
. ) area of each cube and retord it Iin this chart. See if you
can finish the chart up to a cube that has an edge of 10 cm.

i

S EeT e T o cooee T raen o [ SURCE AREA. | RATio oF SURRYE AREAS] SIMPLIFIED
(;%BE (’cM)r JSED |_FAce (am D oF quBE(gn ?) JorLarsecuaemsmucose] | RATIO

1 _ ) S ' TN
] . 2?;_ _ QH’ ' [

s —
24 ——

SN

@Predict the ratio of the surface area of a large cube tp the _
. gurface area of the unit cube if the large cube has an edge Of:

a) 20 cm ".\ :
_ ) b) 2em i y
. . . _ ¢) 1.5 em : - | -
B | ' d}) n cm : |

| SNy
<1
t
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? - f-  QURFACE AREA & RATIOS 2

X

v
. e . T T

. Materialag: A sét of centimetre cubes (at least 200)
MODEL 1
Activity: '
a) Make a 3 x 2 x 1 model from ;:he cubes. .‘
b) Each face of each cube has a surface area
. area of 1 nmZ . .
c) The model has 6 faces. What 1s the surface area of the
- 2
top? cmz, bottom? cmz, front? | cm
: : back? cmz, left? _ cmz, right? cm?

The surface area of the entire model 1is . CM .

Enlarge Model 1, so it ié twice as long, twice as wide
and twice as high. :
Model 2 is now X x

In Model 2 what 1s the surface area of the top? cmz,
bottom? cmz, front? cmz, back? cmz,

left? - cm2, right? cm2 9

.The suyrface area of Mode} 2 is - cm”,

The ratio of the surface areas of model 2 to model 1 .
is $ or :

Enlarge Model 1, so it is three times_8s long, three times
a8 wide, and three times as high. . -
Model 3 is now X x ‘ )

c) . The surface area of Model 3 is . cm”.
d) The ratio of the surface areas of Model 3 and Model 1

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;

9 times; 6 times.

© [MODEL SIZE “JSURFACE AREA(cm ™ - _ 5
B x2 X A Ty TN L
2 6 X H %2 B88: 22 = 4 @ |
2 19xX6 X3 | 2 = 1 |
4 = P22 = |6 :
| 5 | - : = :
6 : = i
. ‘ AP “ " Can you piedict the ratio of the surface area of a model with
: , ) =~/ dimensions that are 10 times the dimensgipng -of Model 17 __ 1
‘ S that are n times the dimensions of Model 17 R

] 158 -



- ;M VOLUME AND RATIO 1

w | l R
- el o .
.Matermls needed: A set of cenbimetre cubes.

@ Use a centimetre cube as the unit cube. The volume of this unit

cube {8 1 cm x 1 cm x 1 cm = 1 cm3.

. Make 3 different models:

~a) one twice as long as the unit cube.

b) one twice as long and twice as wide as the unit cube,

¢) one twice as long, twice as wide and twice as high a the unit cube.

: Ahi _
MODEL. -Dlmt#NSqus WLUME(C.m o _

-NQ 2 x1lx 1~

B) J2x2x1
_ ' 2 x 2 x2
Dake 3 different models:

’ - d) one three times as long as the unit cube, - .

e¢) one three times ag long and three times as wide as the unit cube.

f) one three times as long, three times 4s wide and thre¢ times as high as the
unit cube. ' '

MODEL. | DIMENSIoNS | Vor (em3)

(D) .

-

Volume OF S Mopep.. - .
it _dhe uNIT cube

L)

Make 3 different models:

g) one four times as long as the unit cube,

h) one four times as long and four times as wide as the unit cube.

i) one four times as<long, four times as wide and four times as high as the
unit cube. ‘ '

vorlem D Rk ol of dhe uit Cobe

LY

- ]

" The -Jones have a swimming pool that is 2°‘metres deep, 4 metres wide and 7
. metres long., Mr. Smith, who livea next door, wants to build a larger pool.
How many times as much water will Mr. Smith need if he -builds a pool twice

@ as long amekdtwice as wide? /i
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Materials needed: A set of centimetre cubes

Activity: .

(1) a) Usge the cubes and.make this mddel,
b) The volume (in cm™) of this model is

(2) Make- 3 models:
a) One twice as long as Model 1. b
b) One twice as long and twice as wide as Model 1.
c¢) One twice as long, twice as wWide, and twice as
high as Model -1. '

- m———

Rotio of the

| T v()e volumes of this
O ex2 x| 12 cm? e D )

(3) Make 3 more models:

v

d) One three times as long as Model 1, _ v
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. \

-t of the
Volume |volumes of this

(em3)  Imadel Yo Model 1

18 cm?

(4) Cowpare the simplified ratios with th@}simﬁlifiad.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 17

. ’
_ .

1 »n
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Materials needed:

A T e & Sig

paste, plue, or tape.

Activity:

(1)

Cut 1t out and fold

dottdd lines to make a cube with each

Construction paper, scissors and

Copy this pattern on the construction
paper,

1t on the

_edge 2 cm long.

7

B R LS Y %

T

*y ;f +}
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Use a similar pattern and make 3
cubes with edges of 1 cm, 4 cm
and 8 cm,

Make a table like this and write
the simplified ratios of lengths
of the edges, areas of the faces

*
T )

R,

and volumes of the cubes. ™~
fem Yo 2em | 2emto 4 em | 4em to Bém

Length of edges
Area of foces

Volume of cubes

(4) .

(5)

PRV S U

Make cubes

simplified
edges of 1

ratios of 3 cubes with
c, 3 cm, 27 cm,

Compare the 1 cm cube to
1l cm cube to

and a chart to ghow the

the 4 cm cube;
the 8 cm cube;

2 cm cube to the 8 cm cube.

Do‘you see any pattetns?

LG4
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RATIO AS A REAL NUMBER

RATIO:
TLTLE OBJECTIVE © TYPE

1. _A SPECIAL RATTO IN ALL APPROXIMATING THE PAPER & PENCIL
'SQUARES DIAGONAL OF A SQUARE

2. AVERY SPECIAL RATIO APPROXIMATING ACTIVITY

3. PI'S THE LIMIT g APPROXIMATING ACTIVITY

4~ BUFFON'S P1 ~ APPROXIMATING

5. CLOSER ‘& CLOSER RATIO AS A REAL NUMBER PAPER & PENCIL

6. RABBITS, 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, PLANTSEQG}\\\I ~ APPROXIMATING THE GOLDEN PAPER & PENCIL
RECTANGLES ACTIVITY III RATIO

9. RABBITS, PLANTS AND CONSTRUCTING A GOLDEN PAPER & PENCIL
RECTANGLES ACTIVITY IV RECTANGLE f

L3

10. RABBITS, PLANTS AND APPROXIMATING THE GOLDEN PAPER & PENCIL

RECE§§9LES ACTIVITY V RATIO A
z ¥4
.
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® Al squares are

All squares a;e

Materisls needed:

Activity:
(2)

(3)

(1)

Sim't.lm"

the some shgpg
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Metric ruler and centimetre (or-i

0
e

cm) grid paper.

2

On the centimetre grid papor draw a square 4 cm on a saide.

Measure the diagonal of the square.

Draw "a square

about 9.8 em?

7 cm on a side.

e
Measure the diagonal. 1Is {it

Draw squares with the sides shown in the table, and measure

the diagonals.

Record the results on your paper.

TN

? Challenge:

dlagonal of a

square if the

(a) 1.5 cm
(b) 1.8 cm
(c) 2.5 cm

Check these by drawing the squares and mgasuring the diagonals.

square is about

side meagures
(d) 3.8 em

(f) 6.5 em
/

times the length of a side.

(6) Use the abé&g fact to find the length of the diagonal of a

®

(e) 5.7 cm

side
' degO"Q'

Did you get about 5. 6 cm?

What is the lenth of a side of a square i1f the diagonal ias: -
(a) 1.4 cm?

1

(b) 4.2 cm?

Hatieanat fos,

i

c s
Tt 1

B Og e

NS DL 0
Vany jane
CIRTRY S R

Mﬂ 63

(c¢) 7 cm?

.

Side rfz;:;;;;::;]*w\ Ratio of stnﬁleraﬂ
cm) (Cm)  |dicgonalde ade ratio o
T xS —~
5 1 Divide both terms
3 - 1 by, +h
4 56 564 T4 1 g the length
3 " of the side.-
6 - 1 ,
7 9.8 _9.827 1
.8 ‘ .
(4) For each square write the ratio of the length of the diagonal
J to the length of ‘the side. Then gimplify each of the ratios
?‘ by dividing the length of the diagonal by the length of the
¥ | side. .
(5) The simplified ratio is always ahout ___ :1. This means the



Materials: Metrg stick, cans of varying
diameters, rolls of tape, small wheels,

:a- o 144 . :1¢ string or paper to wrap around olrjects
B DO L L O O _ \

Procedure:
1. Place tjf metre stick on a level surface. -
2. Mcasure the diameter of a can by placing it on the metre
stick. Record on the chart. (Sce Diagram A.)
[Mf¥5£th4 ES 3. Wrap string or paper arvound the can one time and measure
‘ the length of the string or paper.
4. Record the measurement in-the chart,

N 5. Carefully roll a can along the magtre stick for onec
' complete turn to check for_nccurafy in step 3. (See
Diagram B.) : ioom ]

6. Complete the chart. Use a calculaator to find the values
correct to two decimal places.

TDIAMETER | LENGTH  FLENGTH F JLENGTH = TLENGTH X TLENGTH =
‘OF CAN |oF STRING lIDIAMETER. |DIAMETER, | DIAMETER |DIAMETER

\PJ . (_-

] . N Iy

. ’

In which column are the numbers.nearly the same?

e

If you were careful in carrying out your experiments, you found 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 = 3.1:1, which is approximaée]y 3:1. '

To represent this ratio we use the Greek letter w (pi). 7 Is pronounced
e tt
ple.

nocannot be exactly expressad as a decimal, no matter how many decimal

places are us§d.

<, ;

® is approximately : : ’

3. l 459265358979 323 84 6264338327"’5028840‘!71 6939937510

o : . 184w
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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 énd record
the length in millimetres next to the segment. Add the measures and record the
total in the top part of the table below. (S8ee Diagram II.)

Byepicrr3®

Record the diameter of the circle in millimetres.

- Qutglde: the circle draw llne segments that touch the circle only. at the points
» you have already marked (a, b, ¢, 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’

(See Diagram III.)

length as before. Add these measures and record ‘in the table below.

s\
19
hEY

weord the diameter of the tlrcle in millimetres.

k%]

Total of measures of segments inside of the circle”

Total of measures of segments outsidg of the circle

o Average of-totals

L

Computes _‘ AQerage_of totais

Hint: To ™
compute the
average, add
the two totals
and divide

- Piameter of circle

. _ :
. Repeat the‘éxperiment with a larger circlé?ﬂﬁﬁh
' - o

< '
i

. : 165
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Q * Purposge and Use: _ -~ .

This activity provides the student with“an alternative and historical method
for approximating v. In addition, the activity could be used as an exercise
for measiirement with a ruler. A calculator would facilitate the computation.

Suggested Procedure:

After the activity, incroduce\zhe term circumference as the distance around
the circle. Some sample discussion questions could be:
1) Do you understand why the circumference 1s smaller than the total of
outside measures and larger than the total of inside measures of sepgments?
2) Is the average of totals a good approximation to the circumference?
-3}~ How does the numbey 8T points on the circle affect the accuracy?

Content :

- R average of totals
The ratio dlameter of clrcle

) circumference of a circle . . o . 1
] diameter of the clrcle * which is about 3:1. The Creek letter n is used to

closely approximates the ratio p:

circumference
diameter °?

express > ratio since the ratio is a constant and cannot be

exactly expressed as a fraction or decimal.
4

Historical Facts & Curjosities:

. - 1) Archimedes (287-212 B.C.), a great mathematician and scientist of
ancient Greece, uged a method similar to the one performed by the-
students to estimate that 7 was between 3.140845 and 3.142857.
2) Ina China Tsu Chung-Chih (470 A.D.) gave 7 = 3.1415924 which 1is correct
to seven decimal places.
W, 3) Today with the help of computers = has been found to more than 500,000
places. 1w correct to twenty places is 3.14159265358979323846.
4) The symbol wwas first used in the 17th centuxy.
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,

B sre el o s TR

« discovered that Shanks had made an error in the 5$28th decimal place.
= e e
: § M1} _ : ——=it - :4=%.P :

3. (4154265

'6) * Another method is to set m to music’ The music shown above represents m '
é;?ffw in the-key of C, with F having.a value of 3, D the value of 1, and so on.

An excellent source for 1nformation about 7 is A History of m by Petr
Beckmann published by the Golemp Press.
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- @ | METRE SQUARE ot e e e e

CLOTH Equipment : confury Fronchman, e
10 toothpicks known tor this "Paf ton
l met re Squar@ C]Oth l‘x\‘\"\!l\‘ l‘l\‘l‘l\'li: lll tLhe

Mark the cloth with parallel th-ory ot ”r”“”h‘ii‘f“
lines. The distance between

the lines should be twice . i
the length of a toothpick. GTQ };{
The cloth will keep the
toothpicks from rolling.

. Q’ﬁﬂ 0 \\ Total Total
ﬁnmm:j/ // 6 number  number - '
o \ a _ 2-4 people

= of picksof picks - T e
dropped touching

Hoav 3 o A joo

T TV - 200

\Tﬁ?uw Lf C “ 3C§3
T p 4oo
- ‘n AL E 500

AN ol teon

@ F 600
s G 200

B A H. | goo

) I 900
J" 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.

L[’ Hold 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 thé number of picks touching and record in Column T.
"Divide 100 by this total. 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. (See Column T.)

Record the new total in Column T. Divide 200 by this total and record in
Column R. ‘ '

m. The ratio Total toothpicks dropped : Total toothpicks touching a line should

o approximate m whogse value is about 3.14. Continue the experiment and check

iy the ratio after each trial. In 1901 Lazzerini, an Italian, found 7 correct
' to 6 decimal places or 3.141592 from 3408 drops.

IYPE: Ativity ' : -
S E IR RO PR AMrivring Mathemat ios
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'ki:l ?

Inve&fgoi\oh [:

A) Make a sequenow.of counting numbers by selécting two numbers and writing them
in the first two blanks below. Each number after the first two {s obtained by
“acdiuy the two previous numbers.

Example: 3 T 17 , S
" 5+7)" (7112)

Choose your owwn numbers.

»
Al | e | s b ¥

L ’
8)  Now use=The sequence above to write a scquence of ratios. The ratios are
obtained by comparing each number to the number on the right.

Ie youwaed: S5 R , 12 ) lg,---

. The valios are (1) j,% , (2) "!% (3 i5 , -
N @ O, &»__, 6 ® , @ . (8 ,
‘l’ - . ]
) W (/o) I ¢ ) N | v-) NN (1 , (4)
' R
) ‘Use your calculator to chanve cach .ratio to a decimal.
| e ia e o e it - i i l .
L . 8.
2 N . 9
3 10 :
4 Wt . , -
5 . 12 . “ . '
& J 13
e “ ‘ - ______.___;__f__._¢_~ |\ _ : li
D) What “do yﬁu notice about the sequence of rﬁtios? | ' )
) If each decimal {8 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 deci-
mals, what number do they get cl%gg to? _ -

Oy L e N L R
Ca

® - , S ,
) Taar byt t\l( [ R N T AR

L - 1ex



Invesfigohon = (CONTINUED)

A) Make a scquence of counting numbers by selecting three numbers and writing'

them in the first three blanks below. Each number after the first three is
obtained by adding the three previous numbers. .

Example: _5_, 7 2 14 - 23
(5+7+2) (T+2+14) « :

Choose your own wumbers.

k<]

] rT Ty ot T 3 Ty Ty Y

) ) — — 3 v 3 ’ e

B) As {n Investigation I, write a sequence of ratios by comparing ecach number to
th vumber on the right.

¥ youwused: 5,7 2 A& N,
; _ 5 7. 2 |
The ratics are:(N_T _(@_Z @_IX
M , () L@ , (8) , @) , D . (8) , )
Q) , 00—, (1 S (4 I (1) , (4)
() Use”your calculator to change each ratio to a decimal. T
[ ' 8.
P A
2 9
| 3 lo} .
' N
A S : i
5 12
— 13 ‘ :
D) What do you notfce about the scquence of ratios? .
E) 1t each decimal {s.rounded to throv places, .the ratios get close to w&dt h
vrumber?
Yy Uick three different numbcrq apd repeat the steps. What number do these
vatlog | get close to? ' '
i i w IEER . .
: . tl Prhvor o 1oy '
s ' [ ! *l ! Tyt
| {
I} x| ! 1 i . H 3 Y AT ) v
A - A N l * [T t R £ : > tad
. : R NIy i o T SR IPTE, . ! reo IR
L4 . : . -
| I t ' ; HSEEER S U N T O T T R R
oo oo b 1-:"1-:--_’.1"1\;.'i,)H'-,- '-0.12-.? con i by

4
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N = e S s



RAT O

= ’.‘
A man bought a pair of * o
rabbits in January. The ' , .
palr produced one pair ot ﬁf{:’i:%,.; ;-;;‘ T T
, 1LY ° R o 10550
young rabbits after @mﬁ‘Jﬁ-ﬁyﬁw CINFTIIR L, N
one month, a sec- iy, T S
ond pair after g? i h A Gty 1 s
the secpond month L¢) e, AT IR

—— .. and thgn stopped.
Each new palir
- also produced
two more pairs
in the same
way and then

stopped..

many pairs of
rabbits were

born each
month? ’

A picture could
. be used to orga-

nize the results.

Extend the plc-

ture.

Examine the
Mnew pairs"
. column and see
if you can dis-
cover a pattern
to help predict
the: number of
new pairs of.
rabblts each

, - month.

[ R
iy o

y Poupnd by,
T L

tainhin, trisae @

. Do pboad Yo,
YR Paper s P

1

- P ey Mathemat e,
R ;\'Hﬂ't'h‘l“v_.s
RTINS

J'ANUARY

‘}

Ratio an o Real Numben

FEBRUARY

MARCH

MAY

ERONNe)
v | 7O O O
O O O O

JUNE

JULY

AUGUST

SEPTEMBER.

13

OCTORER.

NOVEMBER. |

N

DECEMBER

\

The numbers we get from the “new pairs” column

\ l 2 . 3

5., -

) 3} ¥

ore colled Fibonacel numbers.
o , .

Cthe Story B
Ayvmbod

y y ) ) )

I

f'-'?m



) RABBITS, PLANTS AND RECTANGLES . .. " &7
I

-L“k ’ ‘ 3i.‘;'i~
a n

The Fibonaccl numbers: 1,

Rat 1o v 0 Kead Nanibaoa
INAWI X

1,2,3,5,8, . . . have many interesting properties

and appear {n many places {n nature.

What do you notice about t

he numbcr of petals in these flowers?

: (__ﬁ_,______ _____ s

Wild Rose | Cosmos . [l Bloodvoot

Check the flowers in your own garden. Count the petals. Afé ;ny of the

numbers Fibonacc{ numbers? ., ;

When new leaves or

vt s oy "‘””.‘f. i real i lower .. Lo iy

twigs grow trom the
stem of a plant, they
apiral around the
stem. Select one
leaf as a starting
point and count up
the stem leaf by.

L)

e

R

3

leaf until you reach
a leat that is'direct-

ly above the starting Ratio:

point. Recorxrd the b v i
number of leaves and {%ﬁ?g%f%%%%%;%%gn-zzmﬁ

the number of turns
taken around the stem in count
leaves. What do you notice ab
these numbers?

The result iy often sqated

. 1
The beech tree has a ratio of =

Examine the pilctures above

ing the . : L
out | Ratio:

numbey of turns
number of leaves®

as a ratio:

5
the pussy willow is —=. N
3’ pussy s 137 . -
and write the ratio for cach tree. ° B e “1”}

and s he aeehioyr e {ERIEIEN
Py gt .Vl.ll [N i Jivevrg gt {

[ FETRT I S

Check a cornstalk. What is
its ratio?

Fibonacci numbers also
occur {n nature in the
number of spirals in the
seed patterns of sunflowers
and scale patterns in pine
cones and pine-apples.
Check the photograph and
diagram of a ping cone,

\ i‘i“'i Lo o INge i ad oty

Gty g SRII RN SILY
ol e searade o shown i
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o Real o soembiony

. 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

measuréments in millimetres. Complete the table.

o Jlcontestant | Width “(‘;\z?gﬁ;) iﬁ;}‘@ é‘:{;
|l Aenes | :
 |leerTy :
CAROL l
DIANE | R P

Is the ratio of Diane's width to height about .618:1?

The ratio .618:1 is called the Colden Ratic. In a rectangle if the ratio of the
width to the helght is the Golden Ratilo the rectangle is a Golden Rectangle. Many
examples of the Golden Rectangle can be found in both art and architgcturemnthe
United Nations building, the Parthenon at Athens. Find pictures of these buildings
. - and check to see if they ave Golden Rectangles. Can you find examples of Golden
. Rectangles in the classroom?

e Vetie

A «




PLANTS AN

’II;LT

Can you make a Golden Rectangle?

X . "
C ' D
1 4 Next, locate point I,
'Zat’ raw 4 the midpoint of segment
a % cm osquare. ‘ AB. Join C to E.
3 i A
. e 0
Extend side AB
“and mark point ' o
F @0 that EF is , C"“}l’let‘; the
the same length rectangle.
as segment CE, ) L
_ o) ] A
[RID T 'l_((-\lcl(-”
To check your drawing, find the ratio: J';t“‘ bt ij?““'
. Coon by Raesc o fo
length AD ) : . | ' ]
length AT and express it as a three-place (}r<_. {&. C
‘ o
decimal. ' [ e B
i lemgenwr o AL s
Write the ratio: Yength CB and %xprtss it AN S
as a three—placé decimal. What Ean you 3 :
. . { 1
i |
say about rectangle CBFM? A ;g"

Join points A and D, D and B, B and E,
E and C, C and A. You have just drawn

a.five-pointed star,

Locate the point where line sepgments
EC and AD cross and label it T,

" the ratio % = -

three~place decimal.
notice? D¢ ynu see

' 1; lu‘,v‘irl”_ ¥ U"l-‘
wat Lo,
Aol Py

N P .-
i ) il

|'|l i() .

AT

Koot b

N A 'I ti\‘(: "

Laveer tolden

ot S
vty 1 '
The circle to the left has five equallyx
spaced points narked on it.

Measure the segmenfg TD and AT. Find
andjéxpress it as a

What do you
way to draw a
smaller five-pointed gtar?

- .
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Complete the number pattern. Each number after the first two is obtained
by adding the two previous numbers.

. 3 , , \ ’ |

} = 2 L ' 3 ) y

Compare this pattern'with the rabbit pair pattern in Activity I. What do
e . .you z’! . '

Takd each number in the pattern and compare it to the pumber on the right.
Write tlWe ratlos. '

| 1
. a b__:Z.._, C. ’ d , © ) £ r 9 ’ h ’ ;
1 | —, J ) k. ’ \ )
' Use a calculator 'to help you change each ratio to a decimal.
. ) T
i
‘ Q.. Q
N 4
. . &
G ; L |
P
d )
. J L]
e . k.
. L 2
% ,F . ’ !
l ; " - kil “W - el
: i
What do you notice? \\thh . .
If these decimals are rounded t ree places, the ratios get close to what
number? - - . .
y .
Voo Uty beno b T Mat g i ciand by Wbt Dy Mrodiiet o
.o Pt oeses DEEat aoureo ol tatormabion on the Colde o B 88 ‘ .
® . |
’ !‘.A": - :'.r‘f‘:“ s f" L1t l l
Pl A IO Mathoeakdog oo Arg
, 174 ) , ~
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RABBITS, PLANTS AND RECTANGLES

) . &\ & (B \2/ IF . i) (pAGE 2.)
Q ; TEACHER PAGES

Pythagoras (569-500 B.C.) and his followers observed
many patterns in nature and used mathematics to help
interpret them. They were especlally interested in the
pentagon. &

a

It was discovered that when two diagonals of a regular
pentagon intersect, each is divided in the golden ratio.
ey AP PD

Tt is, P d 3 —_— o —,
wat is fvides AD so that PD AD _
P ia called the "golden cut" or golden section of AD,

- R _fij_,m“ -

The problem of finding the golden section of any
line segment was solved by Euclid. ‘ _ - s

L P R 1 Q
Given the line segment PQ, he found a method for
- RQ . PR '
lJocating a point R so that PR~ PQ" _

To find the golden cut of line segment AB:

1) gark the midpoint M of segment AB
raw a line perpendicular to AB at B
3) Oa the line mark the point T so that BT = MB
4) Join T to )
. ﬁ!r 5) On segment AT mark the point R so that RT = TB

6) Measure the segment AR and mark the point C so that
iy . CB AC C
AC = AR. C 1s the golden cut, and both - and == are ™M
AC AB
the golden ratio. -
\_“/Yh) ' .\1
To find the numerigal value of the golden ratio, use X =X
some algebra. Let the length of segment Abee 1 to A , s
simplify computation. .C is the golden cut., Let w C B
AC = x, so GB = 1 ~ x, ' - e e . J
' |
/.- ’ [\
Prt o . .
175




AND
TY

A
2 -
By cross products Xg = { =R
X°+X-1 =0
I + VE
from the quadratic formula \
E 2
Since x, the length of a segment, must be greater than zero, X -1 +VE — VE - -
) ‘I | 2 2
VB - | \
The gglden vatio= — ~ QI8

By playing withithe equation xz + x~- 1= 0, we can make some interesting
discoveries. Dividing by x gives us x + 1 - %;ﬂ 0, or x + 1 = %. The golden

3

ratio {s the only number that 18 increased by one by taking its ‘reciprocall

-

. Ve~
.Check this on a calculator. Be sure to.use ———Tzék for the golden ratio and not-

the approximation .618.

Add 1 to the golden ratio and then square the result. What do you notice?
Can you explain?

Let O equal one more than the golden Vjé:ﬁo.

Make a sequence starting with 1, ¢. Each number after the first_ﬁwo is
obtained by. adding the previous two.

o, O, 2der

3 ]‘, 3 y -

'}
Use the calculator to obtain approximate values.

Create a geomctric sequence by starting with 1, ¢. Each number after the
first two 1s obtained by multiplying the previous by ¢. ) -

! d)’ Cbl') d)3 )

Compare the two sequences. What dg you noticé? Can you explain? )

Many more curiosities exist involving the golden ratio. Try your hand at
discovering some, An excellent source is The Divine Proportion by H.E. Huntley.

3
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Juvenlle Adult
Burglars ~ Burglars
11 | 9
22 18
33 27
44 36

e

In 1973 tWégratio of juveniles to adults prosecuted for burglary was 11 to
9. This ratto n be represented by any of thagpairs of numbers 1in the table

below.  These palrs of numbers are called equivalent or oquul?gntioa.
/

, 'l i .
W;iﬂf H%m, ﬁﬂ” ‘yzmrm”,mm'ﬁﬂm'

A L ) i ly
Lillligll. ... ”P ”m HWHH I Ny i) .nManP m/

“ says here,'Uow have permaneritly lo gour
> pic‘tur‘e =the idnite H«?ntam

A proportion 1is a statcment of equality between two ratlos Here are two

-

ways of writing a proportion:

o

a:b = c:id ox %‘ %

rhebe proportions are both read as "the ratiy of a to b is equal to the ratio
of ¢ to d." Sometimes the expression "a 18 to b as ¢ is to d'" is also uged.
INTRODUCING YOUR CLASS TO PROPORTIONS N ,

Two equal ratios contain 4 numbegs. When 3 of these numbers are given, 1t ip
possible to determiﬁe the fourth number. For example, Qsingmthe ratio of juveniie
to adult burglars,-il to 9, how many juvenile bprglérs_would there Be for every
90 adult burglars? four'studcnts will be able t6 angwer this -question by extend-
ing the above. table to the-tenth;low, which is the¢ row contﬁlning the 90 adult .

burglars. Most students will understand this use of tables, and given any 3 num=

-beré,they'will be ablé to use multiples of a kiven ratio to find the fourth .,

number of the proportion.

.

Proportions occur naturally when

) . Cost, Number of
dealing with rates. Hgfé%s a familiar , igﬁggggg Killowatt Hours
kind of question. 1If the cost of elec~ 3 - ) i g?“
tricity is 3 cents for 2 kilowatt hours, . ' g . . gf |
how much will 8 kilowatt hours cost? ’ . .}i

WL " e R BN

-‘Tr - .' 11-8 . v ) h r




- COMMENTARY ~ . . PROPORTION 2

Your students W111 find a varlety of ways to answer such questions. Here "

. are a few examples of sound reasoning which all produce the correct answer.

o | | ) I LLSQCL "d'ﬂﬁ-t&b!e. ‘ : Ikno\u%actﬁ'kjlomtthourﬂ

d <" {3 four times as gmmt as
“tbsh-ow the cost. 2. Kilowatt: hours, Therefore.
- N '5 ‘2C€ﬁt5 , fhe. <ot of 8 Kilowadt houp” .
o) 7 ) : : NN s L&fm“ESjgﬁ.oP
. - . - k, ﬁ‘ : o
. B N Kilowatt _ irat, L Figuredon?
| . L& w“l ~lﬁﬁﬂﬁi__ in Cents f o« 1 Kilowedt hour
cosf® 1% centy. (it this
Rolie Eikﬂoundf hours 4
pwiould. cost 12 cerils . S

* ¢

You may wish~to have your students graph some rates. Theée graphs will

Y always be straight lines if Q&%'r§te stays constant. The following graph shows
. the rate of 3 cents for\every 2 kilowatt hours, ‘Some'of your students will be

. s able to use tiHis graph to determine the cost of 5 kilowatt hours.

o | 15 : —— / o -
. R . . v - ' .
. - - . * A ] . / ) .-
NUMBER L2 ~ 3
. . . //T -

OF TENTS - | ~ T RN
s “ ‘ L ) ' il
. 9;.{.\ .. o | \‘ G- - ‘_ / - ‘ —

, . N T _ _ - : .
. 2Lt 2 3 H 3 6 7.8 9 oo 7
T T UNUMBER ox: KILOWATT NOURS <
,'v. . ) E . E':f,,_:_"" .. L . »"'}MS/ \ - ’ -.._. € - -7, . »
. .'; . # B ‘“'. ‘ ‘ | ‘ - p . o - Y . t. - ‘“ ) ° -
{ '-., £ . . ') . Py ' i
- Xy n .
o o 3 . »
. 1_‘{'09 “"\“ @Bﬁ !
\ . ) *.&1;.‘ ] " N
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COMMENTARY o - PROPORTION 3

Q A TEST FOR EQUALITY

When a proportion is written in the form a:b = c:d, the {irst and fourth
numbers are called the extremes,K and the second and third numbers are called the

meang. Two ratlos are equal whenever the product of the extremes 18 equal-to the

-

product of the means.
3

+
A

, _S% qf::%i:if%:CL . whenever od.=lac
&

X MEANS

EXTRGMES

When the prpportion is expressed by fractions,we have: .

" %hé‘- wheneveyr ad=bc

Y

The productsnad and bc are commonly called cross products. Students can .

: 2 N a . C L ’
remember this with the following aid.. 5 q

v

The test for equality of ratios is
\ useful for finding the fourth number of
a proportion when 3 of its .numbers are

y

known., Here is a typical rate -problem

which can be solved by using cross pro-

ducts. The Boeing 747 has a cruiafng

speed of 595 miles per hour. How long
will it take to travel 1500 miles at

thig rate?

S Ttywill be instructive for the students to try solv- Hours Miles

ing this problem with a 1ist of numbers. 'The student will . 1 595 ,
be able to see that the answer s between 2 and 3 hours., -2 _-: lléO:

. Some students’ will estimate!thaé the answer is close to 3 1785

it
L d

%% hoﬁrg._ ' _ . ' : - o ‘ .

*




COMMENTARY PROPORTION 4

Letting T be the unknown time, the given information can be expressed by

the following equation, 1t must be emphasized to the student that the ratios
are hours to miles on both sides of this equation. o

N S

595 1500

Using cross products, (1) x (1500) = 5957, and s0 T = 2.52.

Tt is somewhat remarkable that proportions can be set up in so many ditrerint

Look at the examples bclsw.

ways and still produce the correct answer. The same
value of T = 2,52 gatisfies cach of the cquations,
- T 77 5\
, AT TN
r 1 he, T hr, 595 mi., _ 1500 mi. 995 mi, _ 1 hr. 1500 mi. T hr.
595 nif. 1500 mi. 1 hr. T hr. 1500 mi. T hr. 592kmi Y hr.
L3

. : ‘ . 1 he. _ 1500 mi. - g .
Could we use the prrsSbiOH <95 mi. T hr. to solve thig problem?  If we

~ examine the cross products 1 hr. x T hr. and 595 mi. x 1500 mi., we see the unit

of measurce In the first product is hr. x hr. The

units of measure of the cross products are not the same; we cannot use the expres-—

and in the sccond i3 mi. x mi,

sion above to solve the problem, ) -
. l . a e P

Often students try to apply proportions without noticing the units of measure

glven In the problem; Consider this probiem: "A worm travels .12 cm every 4 gecends.

‘How manv metres does he travel in 48 seconds?" A student.might set up the prob- -
I p

‘, 2 Y . . °
lem as ET * %8’ fgnore the unitd and give 144 as the answer. If the units are
‘ 12 cm Y m

included and their cross products checked, ~———-- {t can be seen that

4 sec; 48 sec.

cm X sec. The problem can be solved by

i3 not the same as sec. x m, ghanging 12 cm

to' metres ‘or by finding an answer in centimetres and then converting

2

it tc metres.

| A2 L0 12 o Y cem wh;re e @ tt umber, of n(@z s ’
4 sec, 48 sec 4 sec. 48 sec.? Te qp0 T the m . etres.

- ’ 7
e, h . . -

. B&ing conscious about the pnits of measure will not guarartee that the pre-

portion is set up correctly. A student might try to solve the airplane problem

T hr, - 595 mi,
1 hre 1500 mi. " The uniﬁs of the CYOSS

productk are the same,but thig is certainly no¥ a correct propoytion, TO avoid

this cqnfusion teachers often have students forn preportions 1in a,stagdard way,

& iwuusqed above with this proportion: -

: N .
.o say miles to hours on both sides of the equatfzn.
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. COMMENTARY : ! PROPORTION 5

) . . Suggested Exercises ) - : ' _
) Some interesting proportion problems can be selved by usiung crpss products.

[t your students use the Guinness Book of World Records, they will find that fre-

quently three of the four numbers of 5 proportion are given, For example, this
book notes that in 1969 the country with the most physicisns was the U.S.S.R.
There were 5@5,400 physiélans and a fhifé of 1 physiclan to every 433 people.
What was Rusala's population in 1969? There are many such questions which can

be penerated {from the rates which are in the book..:

T The numbers in the Guinness Bogl 9) 2 pantsuits for $35.
— ‘ _ ] /7 pantsuits for .
. . ol World Re¢éords may be too large for —1r T

some of your students., These propor-

tion exercises trom the student page
Potite Proportigns 2 contain  some
LY

common rate questions with smaller

}

: ' N _ numbers. ) .- 1) Car goes 10 km on 2 litres of gas.
' ) . Car goes __km on 16 litres
B} " of gas. -

There arxe many interegting proportion ideas and applications in thcac1a5$§00m

materfals., Here are a few examples: measuring heights of objects by using
;ﬁddows; determining gvar'patjns—on 10-speed bikes; using the Golden Ratio; pladf
ing weights on balance beams or teeter-totters; computing driver reaction times
and braking distances for cars; using-money exghange tables; and-cqmpafigg your

“welght and height to standard growth charts.

w
INEQUALITIES OF RATIOS
Tﬁepe afe times when {t 18 useful to éetermtne the greater of two ratios. - ot
i The following ratios are from the 1973 Nielsen Ratings of Top Televisio® Shows
P Ao o .. ) . . i 2. . . . T
2 out of 5 households wétched the Supeér Bowl.- : - ' -
: . : Tout of 3 househoﬂldé watched the World Series. o : . ,5
7 out of 25 hougehQIda watched the Rigg§~Kiné'Tennis Match, ) .

v

!
“
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. COMMENTARY | e - PROPORTION 6

One way to campare two ratios Iy to write them in fraction ndotation and find
b . ,

the greater fraction. Since ? ig greater than-%, more households were tuned into

“!i' ' the 1973 Stper Bow] than the 1973 World Series. Another approach 18 to represent

-

v . .
each ratlo by a real number. Since 2 + 5= .4 and 1 ¢+ 3 & .33, the Super Bowl had

the greater audience. How did the T.V. audience for the Riggs-King Tennis Match

El

- ’l'- .
vompare with that for the World Series?

You may have noticed that in the above examples the ratios were vused to com- .
pare part of a set to.the whole.set. The folloﬁing examples, which are from the

same 1973 Nielsen Ratings, use ratios to compare disjoint sets.

For every 8 men there were 5 women who watched fbe_EUper.qul.. .
. For“every 5 men there were 4 women who watched the World Series. <
For“évery 9 men there were 11 women who watched the Riggs}King Tennis Matéh.

i Ky

- Was there g greater ratio of mern to women_watching the ‘Super Bowl-or the WOr}d

Series? To answer this question we may use the same approach as above. The

One of "the most practical applications offinequéliﬁies of ratios.is found

&l

- ] ratio-8 to 5 {3 greater fhan the‘ratfo 5 to 4 because %-fs éreaté?athan

-

: .+ in the current controversy over unit pricing. At this time there are no Federal
: . Py .

= 5. " laws requiring supermarkets to unit prige their products. Here are some examples
"l. to tllustrate the confusion which arises due to price calculations across packages
. of different sizes., .-—"_.'jt o i ) T :

s

B + . “ . .- ) LI
. e . ' o .
- : I )

Which is the better buy, a or b?

L

)} N . -
a. Complete Buttermilk Pancake Mix 40 oz. at 69¢

b. * Complete Buttermilk Pancake Mix 5§ oz. at 85¢
a. Variety Baking Mix ) 20/oz. at 3l¢’

b. Buckwheat Mix . 3P .0z. at 55¢

©
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. ] / : ' .
‘ ' Let's use our test far proportion to determine the cost per ounce of the

69¢ package of Gomplete-Buttermilk Pancake Mix.

- ' _ HOoz, _ l@z, )
. T, ©%9cents Yc&rﬂs e .
3 . . : a N - g /’/
LT S © By eross prq‘ducts‘,"'é()y # 69,80 y = 1.7¢. In a similar manner we ¢an find

. that the cost per ouynce of the 85¢ package 1s 1.5¢. The contents of the.f:{st\‘
package sells for 27¢ per pound, and the second paclcag;e sells tor 24¢ per p nd.
How does the price per pound of the Variety Baking Mix compare’ with the pricc_

por pound of the Buckwhcat Mix? ' " '. rk

! TerE‘ 18 an abundnnu- of practice with pr‘oportion& in computing unit pricc_s.
Your studmts could Lolleut 1ntormdtiox (prtc.es and welghts) of- different brancle

Jfor unit pricing (.on}parisoua. Using a calculator will simplify the computatitms

“and allow students to focus,, on the proparti;uns zmd cnmparisons. o~ \
For _ddditiom‘xl. ideas in using broportions to compare r.a,z;es “ade Proportion , - }‘
. Projects to Pursue fu the section PROPORTION: Applicatioh. " _‘G o e = .
. ® * = - ;', >
i L
o - o .f

[l S
&
[ v
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PROPORTION:

]
.

..1U

1Q.

’ llq

13.

14,

TUTLE

et e

1 LIKE YOUR FORM

PROP OR SHUN
AS- THE SQUARE TURNS

GETTING BULLISH ON-
PROPORTIONS

THE BOB AND RAY SHOW
WE MUST WORK TOGETHER

AN EXTREME TOOL

THE SOLVIT MACHINE--A DESK
TOP PROPORTION CALCULATOR

PERSONALIZED PROPORTIONS

.- . ¢

_PETITE PROPORTIONS -1

PETITE PROPORTIONS- 7

DID. YOU KNOW TIAT - . .. -~

A STEWED- SURPRISE

¢

COUNTEREXAMPLE

LA
<h
-
o4
@
~
.
.
*
7
¢ .
S
N - K
= e
. 3
P cu ¥
. -
M - ok
TS LI
[ + Y A
.

GETTING STARTED

OBJECTIVE

et o

RECOGNIZING EQULVALENT
NOTATION

GENERATING PROPORTIONS
RECOGNIZING PROPORTIONS

MULTIPLICATION METHOD

GEOMETRIC MODE]
CROSS PRODUCTS -METTROD
CROSS PRODUCTS METHOD

N

_SOLVING PROPORTTONS

~ SOLVING. PROPORTTONS

SOLVING PROPORTIONS

. SOLVING -PROPORTIONS -

SOLVING PRORORTIONS

-

. RECOGNIZING INCORRECT

PROPORTTONS
Sl
N % CY
i

CROSS PROBDUCTS METHOD

Y

PAPER & PENCIL

TYRE
PAPER & PENCIL

PAPER & PENCIL .

-

ACTIVTTY

PAPER & PENCIL
ACTIVITY

L

ACTIVITY '

PAPER & PENGCIL
£
{
PAPER & PENCIL
PUZZLE

ACTIVITY .
MANIPULA%VI‘I

PAPER @*IeNCIL :

PAPER & PENCIL

PAPER & PENCIL =
PAPER & PENCIL o

PUZZLE

PUZZLE

PAPER & PENCIL
PUZZLE

LY e i »5\1-37 - Un
.



Z:5=4:10
fi 25 =

@® 3®5=2610/0

¥

. ~ Use line
e . . to connect the dots

segments

that name the
g . proportion.
|

same’

The_reaulf Is startling!

H& 1o

<oy ¢ .
'I _.1 7
. ) /‘
)iy Lo bt 44%
okt ll"\l I
et o EARY-

® 3:6=/:2
o5=%
SR @263 = 456

'@ 3t6a500/0

) : . * L ( . :
Use the fouy numbers 2, 6, 9, 27
.fa proportion.

¥ ”

g,

L
to write
Then write the: othér-forms.

T’

- neighbor? ﬁompar@'and aéee
v . r & ,,n."

the Qﬁur numers? oA

Did you get the samt propprtionfa& gbux

"Can yuutmﬁke another ﬁ%gyértidh fxom

LI (Y

: / '/ ...‘ Vs o

R

V.
b .{'/’ ’-.. L \;'-_i; e
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In order to Introduce or diagnose a student's concept of equivalent ratios,
one could approach thé .subject Intuitively. The presentation of various mlthods
-~ of checking for equivalent ratios can come later. Students need to be shown -
> equivalént ratios in various forms such as 2:3 and 6:9, 1 to 5 and 4 to 20, or o
k! 6 ’
. - and —.
b~ 8

A first activity might be as follows: Several palrs of ratios can be written with
open frames. The student t{lls in the frames with the appropriate value and deter-
mines {f the ratios are equivalent. For example let:

y R . - - - -
A @ * . .

g;] L+ Set up several pairs of ratios,

*’/;Z | A and mégi_ ) :(:) and <::>;‘ZE§ ‘e .
a=8 OO - |

-~

<i:>~. 65 and ask the students to deteruine which pairs are equivalent.

-

The activity could be done ag a atudenm\worksheat or as a class activity on
- the overhead

A gsecond actlviﬁy might be to prespnt student .,
. to supply an equivalont ratio. L & )
. For example:le a= 3 Sdmple queatio&a cduld include. - . .
- b= 5
. . 1. What-satio is repres nted by 22 4,
) " e m 9 presented by b. ~
_ ¢ , 2. Write a ratio Lquivalent.to the above ratio.
.- . B d =15 3. Represent this ratio using the’lett
) . '
' ’ S " a -ba -
Write a ratio equivalent to 7 Ly P e etc.

b

At this time you may ‘also wiah\to acquajnt Qtudents with tho terminology
g is to b as ¢ 1% to d." :

- ' ' g1th f0ur numbers o ¥
. . VR 2 . ' . ~ K
- For’ékdmplo; . N ) R -
. S Use the numbers 1, 12, 4, 3 and write ag many pairs
Ry T ratios as you can. C e ' '
hxzenqinn,.ngave students write 3 equivalent
L com T Melew usdng these numbers, - -2, 9,
: R N P art ,f(” 3, &“J€The‘numbexs may be useq -
I S G morv t:him onges e ;
L ) 8 - ‘ A
@ T
' | "“:_‘iz‘.‘;: P & i-'-.e(mlu".i ' - “" ' EEF S
IR I \‘,.n q"'\ Count v Tt 1t i ’ g

a,."'. Eiliave - R "'_\-' ) .
mgg}\:mt J | R / -

o

o
Y
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(l),Maké a aQﬁ;re;
P

I

(2)

.. f

‘(3) Look-at the original® square.

proport

o

7 ) Rotatd t

"; Ratios a

© o (6) Otate ,a
I

(7 Flfp‘the

Y : 2

"(8)Flip the

(9) Flip the'

¢

I

‘.

(10) Flip the

H

Label 1t like this.

ion? (Yes or No)

AN

he original square.-

re'é-and 2 .
c1 3’

d

otate agaln. %E?tios l% and
\é
gain.
original square. W

4

original quafE;

¢

oo

“e
t

original square,

original Bquare.

*

4

Flip the square over and label the back like

See gwo patios

3, 15
.m \é
3 ,
1° R
= ©
& | ”*;T>
S |
! §
31 15 -
Ty
i 5@
- B
=
] V
/51 .

TR iy

. &
s SRS it
Cort e S | “) //;2/:
PROPOREION { ]
"
~.
! 5
3 8
[
T
this. 5 ! :
I R S
| 5, 3
N
3 ang-fg. Do the ;acios form a
I ™) _5_ = !‘é
Proportion? Yeg , 1 3
_ - &
St € . A
) Proportion?
§ l
W - oo _
4 Proportion? }
& v . i}
> ' Proportion? .
i5 3
€
.S Proportion?
U] ~
M. ¥ Proportion? - o
- AN '
&
- " Proportion? - !
fo Yy Y
-~
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Similar activities can be developed using a hexagon, octagon, gfc. A general'*
form can be generated using non-zero values to a, b, c, etc,

a

ab be
\ In the example on the student page ) \
a=1,b=1,c=5 andd = 3.
ad cdl] - 1
» ‘ S )
b‘ Q Q ’ ¢
oot * Using the six rotations and sgix
reflections of a regular hexagon,,
twelve proportions occur. The
bd placement of. the numbers that
* ., ‘ form the proportion are shown in
. the second diagram. had
‘l’ " ' .
aed * . .
' P

qb "TBediN

Using the eight rotations and

eight reflections of a -regular:

octagon,: thirty-two proportions

occur in each position of the

¢« octagon. The placement of the
numbers that form the proportion

- are shown in the second diagram.'

.

e

o : * e
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W ON PROPOQTIONS . )

Q Some proportions can be solved by multiplying Study thesa examples.

= =2 q'fo[j*aSTO@:é) 92
5 5 =
Sué- lm Cj gui---bﬁ- (9 3
5o |5 (7] = !8’ ) %4:’5-“21"*3
~3- e[l 2 i;-#_&_ Q«—-gaa _
» 5T plh 2 [B]--2P1 8 o€--2 .3

3Ix

A «
\ o ~ -
\\ ' . L
Solve the propertions o discover the answer to this feed problem. :
AN
\ .

IF PAPA BULL (1200 POUNDS) CAN EAT .80 \POUNDS
- OF HAY: IN 4 DAYS, AND BABY BULL (200 POUNDS)
. . CAN EAT 80 POUNDS» OF HAY IN 24 DAYS, How

LONG WILL IT TAKE MAMA BOLL (600 POUNDS)
. TO .EAT 80 POUNDS OF HA\{”

7T00 =28 TO 24

32 T0 40= R TO 10
9:7 = 27:M.
A:20= 315

;
_%Eg@z;s.a;gg _iofalul [3]e] [Tz i2! [5]5 Jsolwol .
s IRIE D AL TINPT] [N]O]. [MIAMIA] [BUlCIC|T].
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. THE BOB AND RAY SHOW

. . 7 . '
This activity uses gcomutxl( models to determine equivalent ratios and can be
used to qolvu slmple propgrtions. Using the included script, taping the lesson In
advance ind/nr having styflents preacnt ‘the lesson could provide a unique experience
tor your clasg

in this activity are (1) a teacher page indicating the steps used to
determine 1t two ratlos are equivalent, (2) a transparency master for a demonstra-
tion of these steps, (3) a sample seript that could be uased with the dumonquation
and (4) a '».Ludcnt page to follow up the activity.

Included

»

5 2,
Is the rat lu 1"0 equivalent to the vatio -1 o ' .
t -
Use two rectangles that are the same size. Divide one vertically and one hori-

5 . 2 . ‘
zontally as shown and shade the appropriate parts, 10 of one and 2; 9t the other.

» €

A ]

Transparengy [ ' 'l‘r;mqp a r'é'n(‘y l.[

Place one rectangle

"4%Z2ZZ%4%7

on top of the other

and draw (n the.

s W27

_ 10
dividing lines ot .
5"’.](?"] l.‘l‘(j t\ll]é!, l ¢ on . ek g ‘ . 4 ‘é-‘d—i_‘
the other, . - o - -
e
S‘lid‘ tl v ovmenes b S B S e ;—'L"A/,/lAA /
S ¢ the reet S e ¢':;_L7 -7 PP

; - 7944 ~
angles apart and e ke
restate the ratios = )

{n terms of the - == = ;
new subdivisions. | .' s
. .‘.‘) 2() T . o - s .

- Since T = L0 and . 7 7/7 V/'/Vf 7
2 : e : ///‘/‘/A/[ /'//_//7//?2/4_
5= =, the ratio ' ,

0 T g the madle S8 2 )

*1:(; is cdu'l\?e‘ilf;nt' o 3 . '
to the ratin-z. ’ . 1. ° Ll X

. - ':‘ Y
2 1 : e
ls the tat fo = cquiva,le_nt to the ratio 4? ' . . -
The Hame transparency mdqpcr can besused for this domonstration. -
{nm- 2 = 8 and *1 22 # £ ‘ . ' o .
| 5720 MG T 00 ST g ¢ -
. Er . s
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Aruitoxt provided by Eic:

THE BOB AND RAY SHOW (Pace'2) . == .~ =~ -

Transparohey Master for Geometric Models : T T

} ‘
Fe
*
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)QT: . THE BOB AND RAY SHOW (pace 3) .~

SUUITEN T

!

One rectangle horizontally and the other vertically,

\ ‘ . K

P

{’

S

Eé’ St oo id
.
. NETE I e

R e Ex.. v

- - - : IR e R R Ak B
P oo
tho b e
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i? See {f you can use rectangles to solve this proportion:
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) . Use these'rectangl& to decide if the ratios are equivalent. Remember to divide
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Do you know the mathematical meaning of mean?_ ’The means are in the middle// -
o o . ¢ /
_ ' \
=
L P —
) —
In politics the extremes are the far left and far right.
- \ T
w O & ;
meaps . ' ' a
s ; extremes L ﬁixsgl exta@ s are 4 and. 15
vy , il oty -
e extremes | — .‘
_ . /&’
- . "y
«® C l D 44 AR R S N SR el A 2 L A B 0 " sace ! st - -
complete the table. BEXTREMES MEANS [EXTREMES MEANS
4 T ¥
ADD THEM B n‘!’. ; zz F N x
SUBTRACT THEM |- 5.~ .
. MOCTELY THEM | - :
ﬂ;“”DE THEN1 T ?gk |
Did you discover a‘rule? Does it-work for these proportions? .
. 3 9 ' ..'. i »
a) T , o <) 12:}9 = 639
. b) 6 to 12 =1 to 2 ' d) %%%*%
- [ - N
{ 13 . 4 .
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Bt The Crosd Products Rule cgngbe used to check ifqﬁao ratios are equiQalent or
used to solve proportions. Ru % Ina proportiaﬁ';he product of *the extremes -
equals théiproducb of the means. ® . .
e 2,5 -
Examplds : 2" 15 - 334 = 18:24 15 to 10 = 6 to 4 _
; L2%x10=6x5 “3x2 =4x18 15xb=10x6 _ -
20 = 20 7272 60 = 60 -~
Do these ratios ferm proportions? §olve these proportions. . .
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if No, connect B to J 16, cohnect E to J

| ' - Yes, © ; | ' ' ; ' : B to.E
() 5:8 = 10:16 <: it Yes, connect A to D (,_GD 3:9 = )s Y - 12, connect B to,

’

. $ ) ) |
: 7 - q o Lf Yes, comnect 1 to L_ 4 [:] 8 connect D to H
D12 to 3 = 36 to 9 < if No, connect C to b 9 18° it <:: 72, connect L to M

» a . -
. . - . \ .
~N 4 21 it Yes, connect M to N 12 (aan 72, connect D 'to O
3 ¢ 45‘<: {f No, connect G to 'L () 6 24° if'L__.., ‘<:i3, connect G to J
\ | " -

if No, connect F to N

t4 = 35 | i Yes, coﬁnect H to K : . 80, connect b to D
.@ H ?5.10 < ‘® 9:.4 B »20, 1f = '45: connect C to F

‘15, connect M to P

- () 5tof. i=15to 9, if 3, connect B‘to G.
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| THE SOLVIT MACHII\E - R .
. ‘ 3 * A .. A " . -lAA
Ry A DESK TOP PROPORTIOQI CALCULATOR AN
: e [RE SN .'Il!f‘«
) L CEACHCN DR O D O VY PRoOves s r
. . . Needed-for Construction: 1) A piece of pegboard, 5 holes by !9 holes.
- »
_ _ . , < 2) 4 wo%den d1sfs - about l% in diameter.
1 - \ 3) String and 8 brads. == /
: 4) Chalkboard paint . 3
_ | ‘BRADS
a) Paint the discs and the symbola T
with chalkboard paint
- b) Put a staple on the back of
.. . ..__. . each disc, loose enough eo __ _ .
. allow the disc to move freely
along the string.
¢} Place the brads and strings
i in the positions shown.
] - Thread a‘disc on each string.
& . : o 4 - , :
fexamALE 1 £= = | o
LEX V53 -

- : X(Z)::
a) The student writes the numbera o -

on the disc‘:s - | ) @ ~_

Aw@bm<:)§;é£w(:>IA | C ¢ :-' :' ' ‘E’*Gaﬁb:

= - . ’ b) hy sliding the lower dises carefully S
along the stringg, the student can : {
. show 'the cross_products. S

/ - S
o . - @@= x®
By sliding the coefficient of the . _—
unknown déwn the string, the s
studant cén see and compute the (:)
solution tc the ‘problen.




material for word problems., By directly involving the student (and teacher),
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The names and interests of students in your class can be a. viable gource ‘of

problems can be more interaesting than those typically found in textbooks.

" prxgblems,

‘Have the students make up some problems about each other.

Your <143 “TALKER "

Mark can talk at the rate
of 16 words every 5 gec~
onds. How many words can
he ssy in a minute and a
half?

“THE CLASS BoOK

) 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?

W goop MATH $

however, can be adapted
word problems ia a néat\way for I
" student rapport.

June gets the top score on
a mgth test: 29 out of
30. 1f she always does
about the same, how many
points would ghe get on a
AGproint math test?

YEATER ¥
Qérek 8 favorite candy
bars cost 25¢ for 3. How

much~does he pay for 20°
of them?

]

¥

- ¢can correct

.math papers at the rate

of 2 agsignments every 3
minutes. How long will

- it takeé her to correct .

the papers from this
class today. (There .are
"students hege.)

-1

10.

Y [y

i

197~

simply by using the students’
anizing instruction and establishing teacher-
Here are some sample problpma to be used in,a'Proportioh unit.

steel pipe that weighs
' How much'does |

* “THE STUDENT WHO

names.,

THE cLASS YAMiLETE

Brooks 1ifts a 4-ft,

15 1bs.

story
Textbook

Personalizing

\ .

he 1ift with a s{mjlar
pipe that is 7 f¢. long?

THE QLASS" MPE

Pgaul hits the waste-
basket 4 times for every
6 wads of paper he .
throws. At the end of
the week how many hits
~will he have if he

« tosses 30 wag¢s of paper?

““rersT ¢

_hx can type 155 words
'in 5 minutes. How
long would it take her
Lo type 'a 2500-word
English theme?

Row’

THROW ONE IN PER g.&:snw-
THAT CANT BE SOoLVED

Cindy saved $27 in 4 weeks.

At that

rate how much does she weigh if she-

ig 5 feety 2 inches?

Julie can work 3 math
in: 14 minutes.

\\m HARDI[ .

roblems
How long will

{t take her tg do this work-

sheet?

* <

N




5%gréd of thase large numbers creeping into your problems? Want to avoid straining

your Brain? Pounce on the problem. ¥NdY m‘nE W/VS, our most

popular pqgscription,and become a pqaitively_bgrfect and proficiert prohlem solver.

+ L
. : . [N \ s : Lo nl . \.".i\.-.

e S

13 13 heaftbeats in 10 seconds. . ,
How many in 60 seconds? TN T

Try these FET/TE%MCVVS . ' I
Divide before YOu find 'the final product. , - »
R K .

3) 5 hits every 15 times at bat.

How many hits in 75 times at bat?

2) 100 kilometres in 2 hours.
How, many in 3 hours?

-

[N

4) 5 candy bars cost 59¢. 7;"1"77”'75) $5.50 for & magazines.
How much for 20 candy bars? How much for 10 magazines?

6) $3.98 for 4 pounds. 7 4 cans of beans for $1.00.
How much for 2 pounds? How much for 6 cans?

.8) Rﬁn 50 metres in 8 seconds. 9) 6 domuts for 53¢.
. How many in "4 seconds? ' How mugh per dozen?

’ . ..“
10) 21 problems solved in 3 minutes.
How many solved in 24 minutes?

P

boves iy ey
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7) 3 records for $11.94.
< 2 records for} -,

)

8) 20 minutes to do 30 math"problémg. - - -
: e « 50 minutes to do math

"L NEED A REFILL OF WOouRk - _ problems.

MO3T POPULAR PRESCRIFTION, - )

I S 9) 2 pantsuits for $35.
' _ ) . 7 pantsuits for - . -
1) 2 dozen fow 51.68, ‘ . ‘ !
5 dozen for . - 0 '
. {
2) 24 pencils;for 88¢. -
’ 18 pencils for . : . v
—— b :
3) 6 cans of peas for $1.80. .10) 2 cm on a map represents 100 km.
9 cans of peas for . 5.3 cm represents§ . km,
e R i b m——
. o A
4) A drill turns 240 Aimes in 3 seconds. 11) Car goes 10 km on 2 litres of gas.
A drill turns . \ times in 60 . Car goes km on 16 litres -
segonds. _ of gas. ) :
[ «
3) 192 cm pf pipe weighs 8 kg.
) em of pipe weighs 2 kg. ¢
P L}
- s C ) TR
6) *100 metres of fencing cost $89.50. - 12) Check 14 cars in 30 minuges, .
) 20 metres of fencing cost . . Check ___ = ocars in 7§ minutes."
nl ) ‘4 § \:
oL C . d : \] P. - e f.‘n."';5"4":'.,"‘-\.":,;“ 'i.t_xl. .
N , . ‘-_':;':--‘ L FE RS R S "‘,n‘-l_]A

. . <. . v - ' ‘
.. - ) ( S T B LA IR TR N T o i hee e !
. . - . . n
Q ‘ ' -1.9\) ! [ .-n«-.,"- Lares e Tl ey
.
N . h . . e . . .




e  DID YOU KNOW THAT . , + - 5.,

,".,

\ : [P M N '4'4'1.7

_ There is an 8»word”332 letter sentence that uses all 26 letters of the
alphabet. The sentence is a great typing exercise.

Solve the proportions to discover ‘the sentence. Write the problem .
letter under the answer to the prg?lem in the table below.
] * N . ._(‘ ) . A 'S

AN

A 8 correct out of 15. N $.74 for 1 dozen.

.
_,:..AMM

L2 I anh'represents

correct out of 75.

miles,
10 inches represents 500 mlles.

C 5000 revolutions per minute.

revolutions per 15 minutes.

D 45 words per minute, >

225 word$ per minutes.

B 17 m;]es per gallon

238 miles on gallons

for 6 dozen. - T

o pounds per cubic foot.
180 poynds per 6 cubic feet.

P " made out of 56 tries.
5 made out of 8 tries.

@ 250 kilometres on 40 litres:
50 kilometres on litres.

. /7
R 240 kilometres in hours.
80 kilometres in 1 hour.

_F: T yards per pass. S 3 centimetres represents 90
| 2 yards on 9 passes. k}lometres.
1~ heartbeats per minute. centimetres represents

80 kilometres.
T $4.00 per hour.

19 heartbeats per 15 seconds.
. H 10 feet in 20 seconds.

' feet in 60 seconds, for 8 hours.
" ' .
\él 12 apples for 60¢. WU 100 won out of 150 played.,
. ___apmles for $1.00 ‘ 16 won out of played.
?‘ for 1 pound i ' V'$200 per month. '
' §M—95 for 3 pounds. ) $2400 per ‘months.
K 46 hits out of 200 times at bat. W'3°.rise in 1 hour.
- hits out of 1000 times at bat. 12° rise in hours.
L for 3 carns. ’ X 4 beats per measure.
- $1.55 fer 5 cans. 36 beats in measures.
‘ Ms5 miles in 1 ‘hour. . 7 ' \ 4 for 5 yards of fabric. N
' "; 385 in hours. . + $2.50 for 1 yard.
| . ‘ ' Z..B ‘tenni§ balls per can.
, tennis balls in a dozen
’ S ) cans. :
- _ - , . e e :
. 35_'#&0-5‘{12 230 [4 Jz.sol 5012519 4 [20|52]30 18 {20 :2%4,.
1T .1 \ N . ? M ! -1

15 J25 36 i ] Posao] 8 |15 |25 |3 [%5]5 [va e

; - | i) o )
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. SOLVE THE PROPORTIONS BELOW AND FIND YOUR
ANS\WERS N THE CODE AT THE BOTTOM OF THE PAGE.
FOR EACH ANSWER IN THE CODE WRITE THE LETTER
IN THE PROPORTION ABOVE IT.

KEEP WORKING UNTIL YOU HAVE DECODED THE

. LIMERICK.
== e . = =
L 1:2=T:8 14 3:ll=6:0
T=_ """ D=
2 8:W=2:3 \5. 3:5 =21:Y
Co\W/ = ' : =
3 25 = 10:C * 1O, 725 =28:6G 1B 3:2 =Q:20
C = ) . G=_____ _ = -
4. 6:S=3:7 I M:6 =18:36 M. 9:10=45:R
S = ‘ M=_____ - . =
5 L:5=6:5 12. 36:9= F:4 18, 8:72=9:T
] ’ ' L= \ F= - 1=
I| 6 T2 12 3. 3:8=30:0 19 I15:27= &:¢
| B=_ O = E=__
7 ovitasi2 ’ 200 T4 =N:I6
L —

) IO-28~22

o L NA R
0 2092841893!0 28

M ‘\

_xe 80352872 3035-8-4-9

DAl A

14 o- Bl 22 4-8-9
!‘2,40424-‘5 '81»/‘4

o o T
8050 48 9 50!9 144 I«

IZ—\O -8-4-9-50"

24 %gi Md AL 5REM g—'

uo "5 0. gqég:g ) Bt% éa\ r4 A5
ALR z%‘é%é‘ g*so%’l

AR O U

10-42- 8O-35- 4 ’

C
i?

s 2 W&%M%éﬂ é%%% M%QE
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. COUATEREXAMPLE C Cat g Started >

PROPORTTON

SLAGHTE DR D ATV Y (

- . ' .
B emptiee i e pivE o matie -

mati. . o ) i;l\'.xnr. the vot et :.:4\|ll( Lot ‘j:m.‘;{- ("wohdav{-\ul,
Dn Einstein! Thet vooket
Quperiment proyed youvs

theary again.,

[ !'p[\\}-,ll IR H!i.‘\ Aaclivily i oope

dectamee Lo pave e crtwtent b oad o

vonnferesampic by bttt at Foy e s
-
ST IO S P B S bttt .I‘x!"-('. .\;l'\'\'l-lI

GUothea caamgprie s could Lae tried with ma right but

L L Al TS O AT T P N R AT R I

ool o Coar il b et s o L e

f'i".\u-"il B \.,Iz‘u'.a-.’ ob s todent -,

o R AN N o _ R
Clsmal i ot ot hosnd Jinp oy ol ' . * . .
Proo prcdvioms nd ans oy ot adents to v ite the ruun‘lx'l't'.\'.'unplc on the display «
Waror ot e e o oMY v an tadividual o stuadent the problem:s: o
Wt vy . ) i

€0 B edine countoroaamples, students should also be encouraved to
et be e b v lae s Lhat makes the problew tiroe. | Students should

Rivw Ut o @t thie problomn nre true,and e countergxaiole exists,

tedam, a.thousond
experiments naver prove

_ Qs can
provs me wyong,

N

A

.
h

N

va

i . L '
. - R \\
a ¢ -
Asgume — = - ‘
b 4 and
‘none of a, b, ¢, or .
d are zero. Tfy to
find counterexamples
for each.of the prob-
¥
lems. Shade the '
prohlems that have
counterexamples to find
a letter in the alpha-
bet. I ¥
Solut ion slratepy=--1t1
al e _ .'l”“ —tl t‘_ o 1),,.
h (i' d\h h d .
Usse a simple propoftion
1} 2z
N Sowhere o= 1, b= ),
o ]
ety d oA, Then
a- d Lo .h e '
!) ;l YORUCHRY,
Vo o 2 =02

. 4

this sot o \-'.a'lm-:-

A countevesanp e,
’ -

i
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OROPORTION: APPLICATION
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-12.

13.

14,

15.

TITLE
PROPORTION PROJECTS TO
PURSUE

ONLY THE SHADOW KNOWS
IT'S ONLY MONEY

STRETCH SMITH b

ONE GOOD TURN DESERVES
"ANOTHER

THAT'S THE WAY THE OLD
BALL BOUNCES

ONE HEGCKUVA MESH

L
o

GET IN GEAR

-

WHAT'S YOUR TYPE?
LIMIT YOUR SPEED
CRULSING ARQUND
WORLD RECORDS

{QUESTI@}N OF BALANCE

-
K}

s

PROPORTIONS WITH A 'PLANK

-

I'M BEAT! HOW ABOUT YOU?

&

OBJECTIVE

" APPLICATIONS

USING PROPORTIONS TO
FIND HEIGHTS
“USING PROPORTIONS TO
CONVERT CURRENCY

USING PROPORTIONS TO
CHECK A PREDICTION

USING PROPORTIONS TO
. DETERMINE DISTANCES

USING PROPORTIONS TO
FIND HEIGHT

USING PROPORTIONS WITH
_GEARS

- USING PROPORTIONS WITH .

GEARS

USING PROPORTIONS- TO
. - CONVERT MEASURES

USING PROPORTION%/&O
CONVERT MEASURES

»o
USING PROPORTIONS TO -
CONVERT MEASURES

USTNG PROPORTIONS TO
COMPARE MEASURES

USING PROPORTIONS WITH,
BALANCES )
INVERSE VARIATION

« USING PROPORTIONS WITH 7

. LEVERS -
INVERSE VARIATION

USING PROPORTIONS WITH
GEARS ~
INVERSE VARIATION

X,

~

i

R T o T T e R T ST SPTE T 1 B at ea g
» <.

’l

TYPE

[ ",

PAPER & PENCIL - “

ACTIVITY

"~ PAPER & RﬁﬁbIL ST

PAPER & PENCIL

ACTIVITY

ACTIVITY X
ACTIVITY‘

ACTIVITY

PAPER & PENCIL

PAPER & PENCIL

PAPER & PENCIL

PAPER.& PENCIL S

2

ACTIVITY

ACTIVITY

CACTIVITY



#  CONTENTS.
- . - TITLE

hY

16. 1 MEAN TO BE MEAN! .

17. MAKING MEANS MEANINGFUL

\

L OBJECTIVE

DETERMINING MEAN
~ PROPORTIONS

APPLYING MEAN .

PROPORTIONS IN
A RIGHT TRIANGLE.
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* PAPER & PENCIL®
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1) iﬁgén al&anac_find_the world records
" for the 100~metre dash,'400-metre
dash, 1500-metre run, and the 3000
metre run. Are the ratesg -of distanig
: to time for each race proportional?
e oo - If & 6000-metye run were a track
event, predict the world record time,

2) Go to the supermarket-and find several
o sizes of the-samwe product. Record the : ‘Y
' prices’ and the net weights (weight of'éontents only) of the different sizes.
Are the rates of price to net weight prdhortional? Igvestigate cereals, soap.
‘ ' powders, shampoo#, hamburger, and sugar. ' .

8 "~

L

3) Check the phone book and approximate ¢
the number of Smiths living in your
city- and surrounding agea. Choose
several other c®ties -and approxi-
mate the number of Smiths living in
these cities. (Most public libraries
have phone books 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 syrround-
ing area.) Are the ratios proportional?
Use the ratio of your city to pred¥ct
the number of Smiths living in San
Francisco;.NQWKYork; your state, the
United States.

R
s

I .
° . S

- o ) 205




J'ROUVECTS TO - ‘PURSUE‘ Y
ConTINVED) y

T‘ A . . ’ ‘ |

.
et - -

. g . \ .
] % "
4) From the post office get the rates
for malling letters and packages. 1Is
.the cost of mailing a 1light package
+ proportional teo the cast of mailing
»a large package? 19 the cost of
ST U madling e P&ékﬂgﬁ”ﬁ”shﬁft’diﬁtaﬁngkf"'
equivalent to the cost of malling
the same package a long distahee?

”~

5) From a datalog of Montgomery Ward, Penney, Sears Roebuck, or Spiegel,
find the. shipping rates for orders. 1s the cost of shipping a light
package proportional to the cost of 'shipping a heavy package? 1Is the
cost of shipping a package a short distance proportional to the cost of
shipping the same package a long distance?

& . : X

6) Find out the c®st
of train fare from °
your nearest rail-
road station to
foyr other sta-
tiona. Are the .
rates of cost to
distance traveled
proportional for
the trips?

Find the same information for buses and alrplanes. Which of the three
types of transportation has the most consistent rate?

S



=

the nearest

Materials needed: 2 Studenta, a book a fietre stick, 4 metric tape measure, chartsg
tor.recording data, metre wheel (optional)_

Before going

outs{de to. Go outside and

measure e
shadows For the students
b ]
measure each measure from the
height to ‘heel, as they fdee

¥ thd sun. Record
the data in the
chart. Write the
rat{fos in simplest
form. Are the
ratios equivalent?

centimeter
and record
the data on
the chart.

tall to measure direct- ObJ€Q+ / O‘F

ly. Measure these : . ) .
shadows correct to the Ob1€C+ SthOw
nearest decimetre. Some .

objects are suggested ‘E1£53$Elk;” »
in the chart .to the ' ] . ;Skhgtjlﬁtffﬂl_ —

right. There is space _ : * B
for you to includep lall Tree

other objects. Wait : Goalpost

until you are bhck in i Tel hoy Eo‘g

the classroom to_ com~ . *

pute the heights. A : ‘h'

calculator can help you.

To find the heights of the objects in Find the heights of the objects f%§

the second chart, use the vatio from your chart.

the first chart, set up a proportion, Compare. your results with other

and solve. groups. Are they the same?

For example: - What information in. the charts will .
e : -"gé"'¥' change if this activity is done 4t '
LOVWHEZ. 150 cm 1200 em W”%“ a different time of day? '

1 4

Toll Tree o|iZ#dm [6Bdm § =~ )

measure the shadows.
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This chart is taken faom the financial page of

-~ a newspaper., Lt can be used ag a source of .many .
prdportion exergi&es. Students can bring the chart
* from home Before starting an activity, explanation
of the chAru may be necessary; necessary, 1.&., 1
peso = $,09, 1 Sweden krona = $,256, and 1 South

\

Foreign Exchange

NEW YORK (AP) — Tyesdoy Forelgn
enchonge In datlary ond decimals of ¢
dollar, Naw York prices.

Tues. Fri,

-

3

1)

NN
m\
RN

A
b
N

- the better day to make the exchange?

he keep his money and wait until next week? '

$2000 into Hong Kong dollars. About,how many
will she get? _ o

.

-~

Which would have been
How many morerAmerican
dollars would the investor receive by .choosing the bettqr day? -

An in&estor in Belgium has 1,000,000 francs to exchange.

An unlucky investor waited until Friday to exchapge 700,000 Australian dollars
to American dollars. How much did he lose by,waiting?_- Should

)

A livestock buyer will be going from the United Stateg to Spain and then to
Argentina. To avoid exchanging ‘the peseta back to ‘American dollars and then
to peso, 'find the exchange rate begween peseta and peso.

One solution strategy:.

1 peso = $.09 - 200 peso = $18.00
1 peseta = $,018 <1000 peseta = $18.00

-p 200 peso = 1000 peseta, so _
1 peso = 5 peseta

Investigate the different coins of a country. 'Is the value of each coin
related to the decimal system or to gome othexr place value system?

Investigate the monetérx_system of countries not listed on the exchange table.
Can you find the exchange rate according to an American dollar?

/ A

hagoue g o al
Aoatd (acnlling)  ders oan Africa rand = $1,475. Explanation of the decimal |
Belgium {t ) 02067
Brox (Cruteito) e e part of a cent may also be®neccasary. ~
Orhain (pound) 2 3260 ; 1260 .
AL | R T
v . R 3 : PP e - . e e e e el e e o e e el e e e —— m JUUSR, S, e
Davy Fut : -1 "
(Bom rutures 2300 2000 Exercises could Re developed like the ones that follow.
Colombig {pet0) .?uo 0349 . :
ot ' ' |
Haang (outoar BR (a) A family planning a trip €¢o-the United States
:i§mﬁ§grw* £§u é?& wishes to exchange 1000 dchmark.f_What country is
Jopan tyem .‘gwm '823?‘ the family from? { How much
Ape . . . ! .
Norway (krone) Joio - 303 American money will the familly recelve according
uyad R R
South Africo (rand) 14750 1ars0 to the Tuesday exchange rate?
Spain (peselod 0180 0181 ’
Sweden (krono) .2360 25480 v . :
ket e e
N AL - (b) An American businesswoman will be visilting a
\ factory in Hong Kong. She wishes to exchange



"btretch" bmlth, a basketball
star, predicts his age and height
will ryemain” 1ﬂ the same ratio.

At 12 years "Stretch" was 160 -

centimetres tadl. ‘e
Age : Height = 12 yrg. i 160 cm
v
CompIQCQ the tables:. :
HgﬂwTa,(l Will Si‘rgtc,h &g
12 Y. HSC)Crn .
15 Yes | o
18 Yes | .
24 Yes.
giélhikﬁ;.**__*ﬁﬂk ¥
36 Yrs,
T T b e \
8) Gra Q&the information . ' ’ S /J
from thé&:tables. - _ )
b) .What do you notice .
about the graph? ' 550 »
¢) Use the graph to 5001 - R
approximate his height -
at these ages, ‘é_’) 450 1
1. A= 0 yrs., H= 4= ‘
Q) o
2. A=133yrs., Ha= g 00
3. A= 4 yrs., H= = 350,
4. A = 50 yrs., H = ¥ app
——— ¥
d) Use the graph to approximate & . ‘
his. Age when his height has T 250*. .
these values. j%ﬁ 200 | .
1. A= _ » H= 30 cm ;g :
2. A = "’“""’"’“" H = 100 cm - |50~“"""'""“""""""";
3. A= H = 600 cm o
’ 0 .
4, A = y H = 0 cm 1o
SDQ
Are your age and height propor- ' N _ - h;

tional, that is, do they stay L 1' J i

in the same” ratio? 0 3 6 9.‘2 1518 21 24 ?7 30 33
age I Yeors :

Does "Stretch" know what he is g

talking about?

. Qan you think of any two things

about you that are proportional? ' o . K
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- Materials needed: 1 bicycle wheel or a rountif -
: ~ piece of wood . W

‘ ' ' 1 piece of rope '
1 roll of masking tape

¢

- n . : . . . oo ‘e S ot

. .
FEI I
- . * v i ¢

- Activity 1: Place a markefﬂbn.thg'wheel. Tape a straight line
' o on the floor approximately 4 metres long. Place -
o .the wheel so the marker is at one end of the tape.
' Carefully roll the wheel 1 turn along the tape.
' Measure this distance in centimetres or feet.
. . Repeat this to check your measurement. Write the
ratio that compares 1 turn of the wheel to the
distance measured.(the clrcumference of the wheel).

I turns (feet or Cenfim'e‘fre:sy : (

/

Activity 2: Find the length and width of your classroom. o ' o0
. . ) . ) . : - ".i% .
Activity 3: Find the length of the isideline and baseline of your Basketball floor.J

: . '. ' ’ G - ’ .
Activity 4: VUse the ratio to 'find the number of turns needed to go 50 metres.

' Check th€ answer with the wheel. . ‘

Y - .
Activity 5: Tape the rope to the floor in a curved line and use the wheel. to ..
find its length. ) | . .
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'Materials‘needed:

(3) Examine thL table and compare the rgtf

| O(.'D IL.LQ l

"Tennis ball

Metre stick

Strip of paper or tape
3 metres long

%

Use the metre stick to mark the ser{p of

paper (tape) into decimetyes.
strip of paper on the wall,

zero ‘thark als at the base of the wall.

‘

Drop the ball from the heights listed in the table,
heéght of the first bounce.

readings.

Mount the
Be sure the

QU(\)C,QS

b

~

Apolication '

Poran

Pl

Select four different heights for- the last four trials.

Height of dr‘o in decimetres

Each tinfe write down the
, Repeat the drops .to check the accuracy of your

. for the various drops.

L

1Odm [15dm | Sdm

20dm

-

height of bounce in decimetres

height of drop in decimetres

If you measured carefully, Lhe 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 propoifional to the drop.

(4) Use Lhis informatjon to complete the following:
If the height of the drop is'40 decimetres, the bounce will be

§

about

v

[

If the height of the bounce isg 7 dec1metxe8, the ball was dropped
| .

from a height of

i
3
o

Ay

s

\h‘ i )

hal ] oy

Yo
gy
&

i
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apdent s dy i

{

.
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_Cut: out Gears A, B,C,D.. -
. Use tacks to attach gears A and g to the sid&@'of
a box.” The centers of both gears should be the
same distance from the top of the box, and the.
teqth of the gears should mesh. Exper{mént to
find the best position so that the gears turn ' :
C emoothly. R R TABLEL
. .
1) a) - Move the two gears s0 that the . Numbe\r Tof [Num ev o Rotio o
*'g meet. , Tuwg, made|turng moadeturns by +
b) Turn gear A one complete turn. gecw A qe&\é 8 g\?ggmﬁe)wvxs
: How many turns does gear B
make? O\ ' ] ' K ¢
c) Complete Table l . [ . .
d) What do you notice about the |, “« 2 ’ ' 2.
ratios in the last column? 3 . 3:
e) If gear A turns 12 times, how _
many times does gear B turn?. a - ) AL. : A: .

2) a) Attach gears A and C and move them ‘80 that the *7s'meet. ’Fill iy

- . the téble.
b)

Now attach gears.A and D s0 the *'s meet and fill in thertable.

priveTm e T e MV

Nu.mber of | be: g r
turns madeft . ane rns ma emmabma Q %&?SA% Jm "
) geéwY A geo.@c ﬁy.- geav gea¥ A gearYD %y gear O e
l . - ™
1 =2 ‘ | 2
(- . L 3

b
U

1f geax A turns 12 times, gear C turns
times, and gear -D turns . .

w  3) Attach gears B and C and move them so that the@®'s meet, Turn them until the
dots meet again and cmﬁtQt the number of turns made by each gear. -
a) Number of turns made by gear B . .
$ - b) DNumber of turns made by gear C . o
©) Ratio of turns by gear B : turns by gear C = | :
Align the dots  and move gedr B twice the nunber of turns made in part (a).
-~ Do the dots meet? ‘How many tutns did gear C make? ,
~d) Ratfo.of turus by gear B : turns by gear C = -3 . ' s
© Compare the ratios in (c) apd (d). o |
‘ If gear B turns 24 times, gear C turns, .




‘!’ a5>
again.
.Wrxite the ratio,

§
turns by gear B

Q) Write a turn ratio for gears ¢ and D.

: turns by gear D =

Attach gesars B‘aud ‘D, Align the dota and turn the gears until

A

-

the dots meer
v

~

N~

—

M's have been marked to help you

« Turns by gear C: turnsqhy pearD = SR . \\
6) Rgt103ﬁcan be used to compare the number of teeth on gears. Count the teeth - -
. on each gear and record. Coﬁplete the ratio table.
TABLE 3 S e *““““”“;fﬁgijw if“{fxé.“ T%\BLE.‘*
_ N | ¢ | Gear Ralio m&mbﬁ:;mc foath ratio [l )
L AtoB | 361 18| 210!
At C to -To
\ . Ats D to .| fo
N <
» | BtoC to to J
7) Compare the Yirst ratio ﬁn Table 1, BTO‘D to f()
“turns by gear A : turns by gear B f
=’ : g to the simplified C'*O D to -‘—Q'

testh ratio of ‘gear A to B in Table 4,

3
.

to

Do you see a pattern?
Can you explain?

8)
this question:

-

Compare/thL {trst ratio in Table 2, turns by gear A
» to the simplified teeth ratio of gear A to C in Table 4,

Use the simplified teeth ratio of gear A to D from Table 4 to help answer

fif gear ‘A turns 5 ulmes, how many times does gear D turn?

Check your answer by turning the gears.

If gear X turns 40 times,
gear Y turns

-

! turns by gear C =

.
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- Have a student bring a 5 or 10 speed bicycle to class. Turn the bike upside down so »
- 9 that the gearg can be shifted. " Put a pilece of tape -on the rear wheel of the bicycle.
-0 Have the students count the “teeth in _ . E 7 -
gach gear and record in Table 1. .(The ' Tﬁ F‘B‘ C 4
number {s not .standard. The front gears X
vary from 52 to 39 teeth and the rear
gears from 34 to 14.7)

Write the gear ratios and simplify.
Record in Table 2.

The tollowing activities are suggested
- - for student investigation:

1. Select a simple R V‘- \%ﬂb\" Smphfted
- gear ratio, for example, egﬁ\ Ratio o? é_e,'ﬁ'\ Teeth Rotio
- 13 to 4, and set the Xto A ' .
gears to correspond. 3 ©
\\ Check the ‘gear ratio by AXto B .
\ slowly} turning thg ” 7
1 ' pedals\ The pedals XtoC }
should ‘turn four times X'fQD/
and the wheel thirteen. iy
(Hold the rear tire Xto b
lightly to aid in Yto A
counting the turns of
. the wheel.) Check i Yio B
some Other gear ratios ) Yito C
- by counting pedal and T
- rear wvheel turns. ) . Yt b : ‘ -
) e e Yo € -

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. What .
change do you notice in the back wheel? Can you explain? What are the corresponding
gear ratios? _ - ' .

3. Move the gearshifts so the chain is ¢6n 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 smallest,
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 the easiest 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 Ybnegturn per
. gecond, thirty turns per minute, etc.). How far would you travel in 20 winutes? °

; A y
{? 7. Salect a gear setting. How many turns of the pedal are needed for the bike
to travel a distafice of ona mile? | Y ' y

S
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v

. 1. Weigh ydurself .and measure your hei‘ght pound&. inches
) 2. Change your. weight to, kilograu& @ ~ !
1 pound =¢ .45 kilograms.. 4 1)
3. Change your height to centimetres. (l inch = é.S centimetrea?'
T, Use the chart to duterminc your body type }ﬁ
—Weight in kderqnusﬁ" - B e - — e NN,
-|[~Height in Centimetres GQOWTH CHAQT FOQ GlQLS
| lOWws | 1iVes. [ 12Ves | 13 Vrs | 14 Vrs
I Tal ﬂ}ma_ass 1563-163 | 157-168 | 162170 | 162~ 173 | 164-173
Average |134-142 | 140-152 | 147-156 | 152-16) |154-16¢) | 156163
~ [ |_Short 1125-133 | (30-139 | 1235-146 | 140-151 146 -153 | 14'7-155
| Heavy | 40-52 | 45-59 | 49-63 | 55-68 | 57-71 | 60-72
| Average | 29-39 | 33-44 | 36-48 4\*54 A45-56 | 47-59
A Lwont | 23-28" | 25-32 | 28-35 | 31-40 | 36-44 | 39-46

“

7.

Y [

— Weight in Kilograms

Height in Centimetres

GQO\A/TH CHART FOR BOYS

. 10 Yrs. H Yres. . |12 Yra. | 13 Yrs. | 14 Yrs. | \5 s
Tall 149155 |149-163 |157-168 | 162-178 | 169-183 | 169- 185
Averoge | 134-148 | 139-148 [142-156 |149-16] | 154-168 159-168
Snovt [I125-133 | 130-138 [133-141 | 138-148 | 143-153 [ 148-158
Heavy || 38-52 | 43-57 | 48-63 | 50-70 | 6\-75 G7-78 ,,||
Averaae | 30-37 | 33-42 | 38-47 | 39-49 | 45-60 | 49-66
Light | 2329 | 27-32 | 29-37 | 31-38 | 34-44 | 40-48

Ste is 15’years old, weighs 127 pounds, and is 5 feet, 7 inches tall.

a)
b)
c)

Find her weight in kilograms,
I'ind her height in centimetres.
What 1is her body type?

(Hint:

12 inches = 1 foot)

John is 11 years old, weighs 63 pounds, and is 53 inches tall

a)
b)
c)

Find John's weight in kilograme.
Find John's height in centimetres.
What 1is his body type?.

a

Fred {8 14 years old, weighs 120 pounds, and is 65 inches tall.

Guess his

Cheuk your guess by changing Fred's measurements to matxic

body type.

2

16

A8 Yvs, N




JRC - - By T BT AT L e T

/A\\m ; k v " ' INTER

: ) a ' !

; L\‘\._ . 'y Ty

\ < 4 - la .y

\_ 11" i
[

The state of Oregon has the following speed lgws.

. . ]
,f') -~ -’
AT e GLUN ' "
WMy e LICES el U Y, _ .
rohay et! - D i CTeaIRIS vhoen .
w When paasng Y';_'Ja*“ b ot ] :
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Find out the speed laws for your state or use those for Oregon to answer«

these questions. . '
1) What is the speed limit in kilometres pex Imile 1.6 kilometves
hour in front of your school? :
2) What 1is the speed limﬁt in kilqmegres per héhr in front of your home?
3) What would be a reasonable speed 1imit in kilometres per h ur for freeway
driving in your $tate? -8
4) 1f a traller is being towed by a pickup or truck, the maxXimum speed limit
is 50 mi%gs per hour. What Is the speed in kilometres per hour?
5) 5 %\ ~ This curve can be safely driven at _ kilometres
N 2 per hour, - . '
- ® .
“ )’. | |
40 mph _ : : ‘
6) What speed in kilometres pér hour will cars be going in the Indianapolis

5007 Use an almanac to help you.

[
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STOPPING DISTANCES OF STANDARD .
| pASSE;N@EQ CARS =
NLES mzavcrz REACTION . - BRAKING TOTAL ¢ s*roppmcs |
PER - ' DISTANCE . DISTANCE"~  DISTANCE .
HOUR kT FTL . FT L
LU B I ' ‘f':‘ﬁ" . . :
O 22 . ... i, 18-22 L ... 4D-44 ]
230 .. 33.'.......\_ 36-45 .. ..... 69-78 |
40 ... AL G480 L. 01085124 =
50 ... ... 550 .. 1O5-131 L. t6O-186
B0 66 ....:.... J62-202 .. .. ...228-268"
S0 ¥ L 7?....‘.....23%295.....;..3|4 372 -
’ ' 422- SOGE:‘, :
. The distances in ﬁhé'gﬁble aré based on tests
: _ given on dry, Yevel groun Stopping distances
Iimile = 1.6 kulomeWeS incxeaae when the road is s wet, snowy, or icy. ‘
1) If you afedriving at a speed of S0 kilometres per hour could you- stop the
car in 24 metres? _ _
2) If you are driving at a speed of 84 kilometres per hour,how close can you
safely follow another car? metres _ .
3) If a driver's ‘ 67 k‘\Qmeh"“’s per houv
reaction time.is ' 3 ~'i3l
about 26 metres, S . — R
his speed is SRV
about. . .
kilometres per B == e e 4
houk, - — ~ ;; ' 1 _
4) _Ifnbbth drivers / @ : l
W their brakes, 4
will the two cars 27 metres
crash?
o : | - r o i ‘
. b ’ I20metres \ Y17 kilometres per hour

. \
| | R Y N
EKC- S “18 I

Aruitoxt provided by Eic:
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300

.

San Antonio : i Scale of
®
_miles

> )

1Birmingham

, )
‘ Q
. B*cxkergxciel_d g o
| axe Bangor 31 % g_ § The table t':o the left is a
,Bivminghqm 19001300 ‘-:.‘;{_::‘fj.:-'_:-;{-:‘;-_ é" £ i mileage chart for air routes.
. Des Moines 1440 1310 800 L g < 12 ’35, Change eac distan'ce.'to\_
o ol ° . - N PR RS g d - kilometres and record in the
ympio. 86012660 ZSGO 1540 [ o y 3 table below, - -
San Antonio 1320 1980760920 1880 [y & 0 -
Sarfe Fe 1760121801260 820 |1250 [730 dinkpg @ Remember: ] omile = =g
Pitsburgh 12200640 [660 [780 [2240(1340 1500 kilometres
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& ! '\!ﬁe - / 276 miles
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3:51.1 means 3 min*re
5 and T% seconds

WORLD RECORDS .
1) 1 mile -~ 3:51.0 Each of these thré&e records is

2 miles - 8:13.8 roughly proportional to running , .
3 miles - 12:47.8 a mile every ° minutes.

. 2) Steve Williams of the U.S: ran the 100~metre dash in 10.]1 seconds and
t@g 400-metre dash in 20.6 seconds. His speed was about metres per secomnd,

3) Tommie Smith of the U.S. ran both the 200~yard dash and the 200-metre dash.

The time for both is 18=5"Beconds. Does this mean he ran the same speed for
each race? = . I1f one race has a faater speed which race is it?

4) These are world records. Rank them fram slowggt to fastest based on the fime
taken to go 1 kilometre (1000 metres).

w

" a) .Canoeing (1000 m) 3:48.06 e) Runni?§.(1000 m) 2:16
b)  Swimming (1500 m) Men 15:31.85 £) Swimminhg (1500 m) Women 16:49.9
* ¢) Running (1500 m) Women 4:01.4 © g) Cycling (1000 m) 1:7.51
d) Ice Skating (1500 m) Men 1:58.7 h) Ice Skating (1500 m) Women 2:15.8

5) ‘'Is the world record of 9.9 seconds for 100 metres faster or slower, than the world
record of 9.1 seconds for 100 yards?
. (1 ydo 2914 mor 1 mazl.l yd.)

-~

.
' 6) The world land speed record for a jet- propelled automible is about 622 miles per
' hour. At this rate how long would {t take to drive to the moon (L% there was &
road) 240 QOO miles away? T
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Materials needed:

. Meotye Stick
Long Nail
Masking Tape

Procedure: Make a balance as fallowa. 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 unti} the-stick 1s level;
center of the clamp marks the center of the

& tifck.
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.
to level the stick.
center is this clampf?

How far from the

b) Place the 2 clamps to the righg 15 cm
from the center. Where do you have to
place the clamp on the left to level

~. the stick?

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 £ill in the table., Watch for
a pattern. '

Place the 2 clamps to the right 10 cm
from the center. Hand a third clamp on
them. Level the stick with one clamp.
Where is it? 1Is it where you expected?

d)

Try leveling the stick in other ways.
- Use 5 clamps on one gide and 3 on the
other. Then use 3 on one side and 4

on the other,

O ! Pt
5

9 spring-loaded paper clamps

“The —

Place one clamp on the left side -

;"r'

RIGHT

LEET

Numbar of

- 2

Distance
from

| Clamps | Genley |

\0 em

Numbev- O‘P

 Clamps

[Msﬁmnce

Ceﬁﬁ?

2

\5 ey




Materiads needeév' Ten-foot plank, four=inth concrete building block, bathroom
scale, measuring tape, metre or.yard stick.

1. Balance the plank by placing the block in the middle:
the teacher) to stand on one end of the plank.
class try to balance the plank by standing on the opposite end.

Ask for a volunteer (or
Have different members of the
For the plank

to balance students should realige the weights of the volunteers should be about

equal.

11.

ends of the plank and balance each other.
vious experience with Qs?terhtotters to accomplish the task.

I11.

1v.

ick twonmgmbgza_gfgshc_clasa.huving”different.weightswm~Weigh—them-and-record-“-“-f—n---

he We1$hts.

Welgh the volunteers. ' '

Keep the block iIn the middle and ask them to stand on_ opposite

Again pick two members of the class having diﬁferent welghts.
task is to stand on the ends ofzghe plank and balance it by moving the block.

Have the students’ use the three_activities above t6 formulate a

how a balance occurs.
cloger to the block, and the lighter weight is farther away from the block.

Students will probably use their pre-

This time thedir

V. Ask students to examine the relationship between the weights and distances by

completing a table.
ferent, a pattern can be discovered.
approXimately equal,

By using two students whose weights

jre considerably dif-

The results 1A the last column will _be

)
v ’

AY

VI.

W;eighqf of

Distance w

1% from

W+D | W-D

lperson(w)

L

block (D) ;

e

»

The General Rule

Students can apply the general rule to solve problems:
90 1b3\ and stands 4 feet from the block.

feet from the block,

Earth

is Wi x D, =W, x Dz, or Wi, Da,

W Do L

For example, John weighs
Tim balances the plank by standing 3

How muqh does Tim weigh?

tonjecture about
Students will probably gay that the heavier weight 1is

"Give me a place to stand, and I will move the Earth.".

This 1s what the famous Greek scientist Archimedes (287~
212 B.C.) was supposed to have boasted after discovering
the law of the lever: wl X D1 = wz X DZ' Assume that

Archimedes weighs 150 1bs., and the fulcrum of the lever
is 4,000 miles from the Earth. How far from the fulcrum
would he have to stand in order to move the Earth? The,

« Earth weighs 13,176,0005000,000,000,000,000,000 ibs.

’ LI
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Materials: 1 hand eggbeatear

Turn -the crank one complete turn and have your partner count the number of
turns of the beater. . \

How many beater revblutions are there when you turn the crank 4 times?

Wyite a ratio showing the number of beater revolutions for 1 turn of the
crank,

Predict the number of.beater revolutions if the crank makes 8 turns.
Check your prediction by turning the crank and counting.

If the beater revolves 45 times, how many times will the crank turn? .

—

Do you know how
+he qeav -l‘ee'Hq affect
my beater Twrng g

Count the teeth in each gear and record your answer. ’ s
Write a ratio that compares the number of teeth in the 1arge gear to the
number of teeth in the small gear.

Tp—————— “
There are teeth in the large gear for each one tooth in the small
gear. Write this ratio, ™ This ratic should be equivalent to the
ratig in question 6, :

Compare the ratio in quest}En 3 to the ratio in question 7. (Beater revolu-
tions ! 1 turn of the crank = number of teeth in large gear : 1 tooth in
small gear)

Is the ratio of beater revolutions to turns of the cPank always equivalent to

"the ratig of the tee;h in the large gear to the number of teeth in the small

gear? Use the information in &uestions &4 and 6 to help you decide. ,
beater revolutions : 8 turns of the crank = v teeth in large gear :
teeth in small gear. .

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?

In making the meringue for a lemon meringue pie, you must beat the egg whites
until they gre stiff. This may take 4 minutes of rvapid beating. If you turned
the crank 100 times a minute, how many times would each beater revolve during
the 4 swninutes?. _ .

3 . : -
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MEAN/ il 297
; PROPOLTION A

R ® ' u.,d..llﬁ

- = s = SiE el j

— Im o mg_«_:)_.h-
¥ /37 proportionol
./\ between

O

A oroportion is a. mean proportion
when the two meons ave e?oluc.l.\.

O.@
A

Circle the pmpo»—’rions thot are
mean pvopaﬂ'ionsp

2
!

o .7 6
' QL 7 49 5 5
Exampres: ' — _

A) Find o mean propow‘f't«':wxcd

between 3 ond 12.

-

B) Find an approximate mean
proportional between 12 ond 4.

Student appre<ioned tons can be

cheched by onadtiplTeation with

Solutions |

poos o e by canare roots on
s 7x7m49) Soj v ’2 _ vooalbvutator o with o tablo,

, ] A\ The pooielr i moan belweoen
Im Q. lt"""\e 4 twes trambeet o 10 vacan Dro-
‘e‘ss ,‘,.hQn Portionads o ampiae,
2\ L, Y, 9, 0, s, .

7, about 6.9 J12x4=@xP 1 " -
o~ 28-0:@ oo -
&/ coO~&® .. .

Solution:

caloulator v cbth paper and

X Fovr o .IE’I["] Cout e of z':‘rl.m
o~ . Poeterbiiend,
. Find the mean proportional e/ “
betlueen: Approximajre the mean &
S propovtional between:

e a) 3and 16

b) Sand 7
Challenge: Find three pairs. ¢) 8and 4
of numbers for which & d) 5and 3
15 the meon proportional. &) 12 and 4

a) 4and 16
b) Sand 45
¢) Zand 50
d) 8and 2
€) 100 and 4

0 224
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‘!’ In sach right triangle b~cu LLaw ~ Tiue throue'. ; perpendicular to the
line through A and C. Where the two lin- cross, 1ap" the point E. Measure
v .the line segments AE, EC, and BE to thc nearest centimetre and record below to

complete each ratio.

B

»

. - - . _ A | E— — - —— _: o = 2 .C i e e o
@ _Ag-:._‘q"__g—.m _&;Sm . @ - AE = .@.g_a._.._.._-‘,._ |
BE  2cm EC g BE ' EC

B . B :
o . . bpey T

§

In each problem what do
you notice, about the r#tios

AE - BE-
- and
BE EC
When two ratios are equal,
they form a proportion.
. AE_ a BE .
» BE EC
The extremes are AE and .
The means are "and ..

Since the means are equal, the
proportion is called a mean

BE ‘. EC | -proportion. .
. ‘ _ BE 1s the mean propoxtional. .
. . u
3 i
2
L) o »,
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ON ASCALE OF { oo
WHATR? Do YeuU THINKS OF

-

By Permission or John Hart
and Field Enterprisesr, inc. -

THE MEANING AND USES OF SCALING

The words scale and scaling are used in many different ways. The ascale that:
B. C. has suggested {n the cartoon above is a common scale for rating perfogmance.
There are aléo pay scales, mugical scales, and scales for comparing weightsfand
temperatures.  In this resource the word scale will refer to a ratio. A acale of
1 cm : 2 km can be interprgted a8 the ratio 1 cm for every 2.kmt The scale might be
useful pn a city map where 1 cm on the map repregents 2 km in the thual city. A

scale (ratie) of 1 c¢cm : 100 people might be used ag a basie for a number line graph.

4 + + ! 4 : .

b ot

%) 100 200 . 300 400 3800 GO0 T00 800

-]

Scaling means to make use of a scale. Some
examples of scaling are: finding distances
with a map vsing the given scale, scaling a
recipe up or down according .to a given
ratlo, and making a scale enlargement or
reduction of a drawing. -~

Scale Drawings

Scale drawings are indispensable in the
design and construction of objects. The huge

tire shown in the picture at the right was

designed from small scale drawings. Most

manufactut‘ed Obj ?Cts Wefe initially dra“\yn B a 1,9% pound tire falls on o 25-pound dog--
to a scale. The dimensions of a scale Tt s sovame e o Sambet b e ab i ety rone T e e,
' . boa haps batth mever tiFe,  he hr*‘aml wenl an te peint oul that (e tite

. R yerphn b0 paguis at the dop weighe 2V goumla, the tmpottanes of which fan't
dra\qing m&y be Bmaller than s equal to N or oxatly -lnn|uuh~ux Vhe tiee lpliuua-n The deog.  Then 1he dug's didonsinne ate

sclag te be abont thies feol g, three fpet wide and ot elghth of an fn0 b thick.

larger than the dimensions of the object.

() [ XY ' . ) .
<8 :
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1}

. Small objects, such as those found in clocks, transistors, radios and mirﬁature cal-
| culators, are acaled up so they can be conveniently designed. Buildings,.cars,
“furniture, clothing and other relatively large objects are sceled down to fit dn

-

blueprint and drawing paper.

Dravam '*o Actuol Size

When the dimensions of the scale
drawing are equal to the dimensions of the
object the scale drawing 1s said to be Eg

actual slze,. This scale drawing of the

"grasshopper is drawn to size with a scale ‘ _ ' 4
of 1 to 1 (1:1). Scale of It

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 notatioh;this can be written as 2:1. Using

fraction notation,we canbyrite %-and say that the scale factdr is two. (A few text-

bogks reverse the notation for scales and instead ot writing 2:1 enlargement as we

#ve here, they will write 1:2 enlargement.)

Enlargement N, -

......

Scale of 2:|

. When the dimensions of the scale drawingfaré smallerx
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 gscale factor fs %— . Scale of 112

. W
228
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COMMENTARY g _ - | SCALING 3

"Iwice as Large"

On the student page Be Creative This Christmas an exerpt from a magazina states,
"If you want to make the original design twice as high and twice as wide, make the
Squaiiffwice)as large.” While it is common to speak of something as being twice as
hen ifs linear dimensions are doubled,
n s ) a me ou SQUAEE A SQUAQE 8

this practice can be a source of confusiog. - e

large

For example, the sides of square B are twice

as long as the sides of square A,and yet its -

area 1s four times as great. .
This newspéper 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 gilzes
refers to the linear dimensions
and not to the surface area,
volume or weéight. For example,
the welght of the large knife
is i pounds, and this is much

4
more thun 3 times the weight of

a conventional Scout knife,

Preparcd for anything

While such expressions as, ye _
- vhat could be the world's largest Scout-type knife is ready for the world's
"rwice as .large," "three times largest potato. Wayne Goddard, a professional knife-maker who works at his

home at 473 Durham St., Fugené, turned this one out for Dennis and sRaymond
" Ellingnan, Eupene knife - collectors. Completely functional, the knife in 24%
etc., inches long when opened. 1t welghs 44 pounds and ia three Hmes larger than
the conventional Scout knife.

as large,y "half as big,"
ugually refer to lengths, there

are exceptions.> If a farmer

speaks of one plot of land ég,being twice as large as another he is referring to the
area or acreage and not the length ané width. If he wanta a silo which is twice as
large, then he is referring to a volume which 1s twice as large and not the height ox
width of the silo. "The change in area and volume as related to a scale is discussed

further in this commentary under '"Supplementary ldeas in Scaling."

\
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GETTING STARTED ON SCALING

Representation

P e ]

SCALING 4

Representation is very importaﬁt In the study of scaling. Bar graphs use a

glven scale to represent information. Maps yegresent geographic areas based on the

scale given In the legend of the map. Since scaling ¥s often concerned with repre-

senting information and/or objects, you might

like to begin a unit on Bcaling with some nﬁ‘

discussion of representations. Students can
be asked to think of pictorial ways to repre-
sent or }déqtifyrpédﬁlé..“fﬁéy_highﬁ fﬁi;k |
of snapshote,,ahaddw profiles, fingergrinta
or sketches. The student page Elemeétary, My
Dear Watson wouldlbe appropriate here.

The page What Am I? can be used to begin

a discussion on identifying objects from -

their outlines, When do we need to know '
more than size and outline to identify some~

thing?

Scales on Enlargements or Reductions
Repfesentations of objects Lan be the .
same size, smaller than or larger than the
objects. This i&ea can be introduced along
with £h§ use of ratie notation for scales

with the page Bug Off! The page shows three

T, warolully desccibe two of your Tingeiptinta € juuc parCuar See t1 vour
pun‘-r can yeloct tha corre ¢t uneo.

Loul Ehe ) Cdgus i
bep's 1o ditlerent part
o cne finxstpitng

vour ingesprinie .

The Neasv svarpm Jtvides ftuger petnts 1ato eight tines of patteine
Ioy tdentilicaglons.  Thaniy Yhe paltesus below and trs L risesily

1| Plawn aveh

1Rachol loap

3 Plam wher! l

TDzuble toop

G gnn'ml

e

"gcale drawings of 3 gragshopper, one of which is identified as actual size. (Note:

1f you show the page on an overhead screen, your students might point vut that all

" of the grasshoppers are enlarged.)

_ ties which require them to determine the

14

Once students know the meaning of the .

gcales 1:2, 1:3, they can be\given activi-

scale. The student pages What Seale? and
1776-1976 offer opportunities:for this.

\

WAL CRAES 24

77230

3
.

Y

SCALE OF ...
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A scale caﬂ be used t&hdetermine
- the measurements of an object. ' The
scale of 1:250 is given for the dino-
saur from the page A Pioture is Worth
a Thousand Nbrds Since the scale -
drawing of the dinosaur is about™.5 cm
tall, it can be detarmined that the

e e T S TS oo dinosaur de-about 625 em (2.5 X 250y ox

6.25 metrea tall.

Choosing an appropriate scale to make a'scale drawing is sometimes difficult.
What scale would be usefﬁl 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 thghbuiletin
board idea from Choose the Scale at this time. The bulletin board becomes paft of
an investigation into appropriate scales when the students are asked to match scales-

to representations. "

A . ssaez?

> .
feence .-_.4-4_«.-

The relationships of linear dimensions
&
with area and volume are of major concern

to the Lilliputians in Gulliver's Travels.

# f Gulliver is 12 times as tall as the
j Lilliputians or a 12 to 1 enlargement.
; . The student activity Life'in Lilliput con-
| tains some intarestiug questions which -
show some of the problems the Lilliputians
had in taking care of Gulliver. Making
sggats, blankets and clothing for Gulliver B
“involves the ralationship between linear
dimensions and area. Feeding Gulliver -
~ involves the relationship between linear
dimensidms- and volume,

*
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MAKING £ SCALE DRAWING ™
Students have already made many 1:1 scale drawings.” Common examples are tracing
the outline of a hand or figure, or making fingerprints which are mitror 1l:1 scale

ropresentations of the patterns on fingertips. Usually the scale drawings we want ~

to make are enl menty or re : a. A .
n ¢ enlargements or 1eductionq_ 2:1 ENLARGEMENT

2:1 enlargement means that cach linear mea-

surement on the scale drawing will be

: ORIGINAL
twice as long as the corresponding linear .
{12 REDUCTIOM
measurement on the original. A 1:2 reduc-
tion will have linear measurements one-half B [j)

L

the corresponding measurements on the _fcm 2 cm %cm

original. .
Snapshots, television shows, and billboards are examples of scale representations.-

Most of these are made with the aid. of cameras, projectors and other technichl deviced,s

.but there are several ugseful methods for making scale drawings by hand. These methods

are discussed below. ‘
L Y : N
Uging Crids to Make Scale Drawings

‘Grids can be used to make scale drawings in several ways. Since each of these :
ways involves transferring a design from one grid to amother, some pXactice in copying

design§ 1s helpful. The student page Border

Designg asks students to continue geometric

patterns with a 1:1 scale. These same pat-

terns tould Jlater be enlarged or reduced in

pattern can be transferred onto a paper grid of dots where each dot on the page repre-

seéts a nail on the geobeard. The dot grid can be'aﬁy size. If it is gmaller than

the geoboard, the 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 ave represented by two dots joined by‘a

" line segment. In both of the activities Bowder Deéigha.f
and Cecboard Designs students are involved dn counting

squares or dota, findiﬁg cofresponding points and check=

ing to see that their scale drawing®)really look propor-

tional to the originals. ;/__
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COMMENTARY * . | . SCALING 7
To make an enlargement or reductilon -
. ' to a gpacific scale, place the original

“design on a grid of squares. To enlarge ORIGINAL 2:1 ENLARGEMENT

the design to a scale of 2:1, make a

*

grid with squares twice as long and wide.

¢ , . N

: Copy the design ene square at a time onto & : >L
the new grid. To mdke™n 1:2 reduction, .
make a gri.d with ‘y{uar'es half as long and

wide. Copy the design. The classroom 12 REOUCTION 2 / |
e e o-PAgES_ LpHave Designs on You, Grid Graphs, [ "W:I S @ o
. _ and Paint Your Wagon us’e these ideas p lﬂ:;_)!
, . with gttds. Sometimes it 1s helpful to | i j . j
number the lines of the grid as shown ) |
in Grid Graphs. - o ko ‘, | : , ~ '
4 . &
o Another way to make a grid
- OR!GINAL 112 ‘REDUCTION ? enlargement is to use the same size )
. ) - grid for the scale drawing as for
‘ % o the orlg:u?ml. For a 3:1 enlarger&ent )
_ ”‘@ . the e ____gz_ .of one square on the original \

will corr%:pond to the edge of 3

" 3: I-EMLARGEMEMT ,squares on the enlargement. Notice

on the scale drawings Lélt the left

thaL ‘the circle on the original

<

occupies one square, but on the 3'1
, erlargement it occupies 32 or 9
squares and on the 1:2 f%duction it

occuﬁies (~§)2 or -%; squares. The stu-

dent page The Parthenon has students

- j o ) make a 1:3 reduction using the same

size grid paper. Your students can

- T . probably'd'raw other designs to enlarge .

or shrink. - . N

| 'Studénts who have e"njoyéd making scale drawings in two dimensions might '
. - like to try scale drawings of threé*dimensional objects, .Isometric grids o '

¢ .

ol

233

LRI

e
.b"
A

- k-

; . - .-
2 . : . - Ty
et - , .

-



COMMENTARY o ' SCALING 8

. are useful for three-dimensional scale ISOMETRIC o

GRIDS
drawings. ' The edgea of the figure at

the right are not on the grid lines them-
selves, but they do connect verticés of
the grid. To draw a 2:1 enlargement of
this f}éure, courit the-horizohtal and
vertiéal spaces for each edge of the

figure and double these lengths on an

isometric grid. _
T o ”Using“a—RUIEf“tciMake‘Sc&lE'Drawiﬁgé“";

Perhaps you have seen a triangular

ruler like thg ona shown here. Rul@rs

' ¢
like this are used by architects and ARCHITECTS

RULER
engineers for scaling. There i8 a pat-_ - ' -
tern for making an architect's ruler on
, (PATTERN)
the student page Archie Texs' Rul_er. The - 0 0 A T :[‘ T
page can be r&% on tagboard to mske a _ ; O
. AR N BT N T 0N 2R I . .
sturdy ruler. e students are asked to . v { I i i
® 3 : PO B T
complete the sxg number lines according. i @
£ ' 2
to the given scales as shown at the Q'i J’,“‘ : 13 1 %1
right. 'jig" ‘ ' ’ r
| S G | £ i
2:1 ENLARGEMENT . FOLD UNDER AND PASTE TO BACKOFC
ORIGINAL, | |
\g;» . N Enlargement To make a 2:1 \\
enlargement, measure each side of the
) original using the 1:1' scale, then
1 I ’ 1 ¥ *
W | 2 -¥fd , 1 2 reproduce the figure using the 2:l
scale. Notilce that the units change
© ORIGINAL , ' - when making the scale drawing, but

. - L th uﬁber of units read on the ruler

. ' stays gsame.

133 REDUCTION Reduction To make a 1:3 reduc—

tion, measure each side of the original

uging the 3:1 scale and then reproduce

I . . the figure using the 1:1 scale.

811 l,j oy 2 {

) C o IR . ' ' '




COMMENTARY | \ . SCALING 9

5

Combinations of these scales can be used. For example, for a 3:2 enlargﬁment ‘ \\

first reproduce the'original figure by a 3:1 enlargement and then reproduce

°

fesulﬁing second figure by a 1:2 reduction.

the

Architect's rulers are useful, but most of our measuring 1a 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 centimetré/;aler, the number of units

for

each .linear measurement must be Houbl¥d. 2 cm—P 4 cm, 5 cm—blO@cm,‘ eees In

sther 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 l%11 enla;gement, each

centimetre in the original must be stretched,
/

to 1% centimetres in the enlargement. This T
s >

is equivalent to multiplying each linear _

. e 1% ENLARGEMENT

measurement by l%.' For the 2:3 reducffbn
3 centimetres on the original is shrunk ° e

to 2 centimetres-in the reduction. This is

equivalent to multiplying each length by %u

',/) ' T
- \ A 2 3 4 5

The ability to enlarge with

gy

ooy
O/
N7

\7
Y

“ along all the edges. The‘design

then sewn or wrapped with thread.

enlarge this design with a rulef,

a

ruler 1s useful for making home decor-
ations. The geometric design at_xhz\

- left is the basis for an elaborate
line design. To make a'wall—aize 1ine
design, the geometric pattern must be
enlarged to the desired size. Nails

or holes are spacedlht equal distances

is
To

the

TR e and scaling techniques applied. You can
LINE DESIGN . find patterns for line designs in Line

_ Designs by Dale Seymour.
Pw o
#\3{)

AP

-]

*

basic geometric shapes must be identified
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The claassroom pages In this resource which involve making scale drawings using
Q a ruler are A Pan for Your Penoil, Take Me Out to the Ball Game, Use Melres in
Your Yard and Plato and the Solids. - -

Using Projection Points

to Make Scale Drawings

The Renaissance painters

were Interested in depicting

the natural worla. The
gpecific problem they coped
with was that of painting:

three~dimensfional sdenes on

R

A
A

. canvas. The solution was
the creation of a new sy{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 to
‘l' bé painged'is-viewéd. From one fixed point 1lines of sight are imagined gt through
the artist's canvas to each point of the scene. This set of linesfﬁ% cglled a
projection. This method is 1llustrated by the picture ghown above.
*_ Durer's method 18" very handy for reproduq{gg\

*figures for a given scale factor. In the figure

show<L::£;Zf right, triangle A'B'C' is a 2:1
M enlarg of triangle ABC. Tp 074 this .

\kenléfgemeng the points A, B and C Are projected

- ———-— o -

(pushed out) sfrom projection point P so that the
polnts A', B' and C' are twicé as-.far from point
Qs as the corresponding points A, B and C. By = *
th?s‘method'the.sides of AA'B'C' are reproduced

twice as long as the sides of AABC.

2

A4 @urprisingly,it does not matter where the projection
point is piéﬁad. If we place the projection point P in-

side A ABC as shown at the left and then project the

points A, B and € out twice as far from P, we again ob-

¢’ tain a reproduction which is a 2:1 enlargement.

. ) - 23(*
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The scale factor for a projection
may be a fraction or a ﬁagative aumber. :
A scale factor of -2 has been used here
to enlarge the smaller flag. TFor a '
negative scale factor the original
figure and its reproduction will be on
opposite sides of the projection point.
For example, Y' 18 twice as far from

the projection point P as Y, but in the

3

The lenses of out eyes and of cameras invert the images of

scenes much like & projection with a negative scale factor. The

® scene is reproduced upside down on the retinas ot our eyes and

on the film of a camera. Your class might like to make a.pinhole

p!NHOl:,E C‘AMERA@' camera. .nYou can find plans for such a camera in World Book

Encyclopedia. The following student bages use perspective points

to make scale drawings: What's the Point, Bigger Than Life, A Shrink, A Negative
Faeeling and Projecting Through the Piwnhole.

Using a Pantograph to Make Scale Drawings

A pantograph 1s a mechanical deyice
for enlarging and reducing figures. ‘It
can be easily constructed from four strips
of cardboard or from an'erectqr set. ,(See~
the student page ?%e‘Puntoéraph.) These
four étripa are connected éo the strips

move freely. Point P acts like the pro-

jection point and should be hald 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 enlaxgement. ' -

As the new points ‘are found, the ratio PA:PD remains the same. ;ﬁ the pilcturé abpve
PA is twice as long as PD, 80 the scale factor is 2, In order t6 use the pantograph
for a redpctign, Lhe pencil should be placed at point D, and point A shoﬁid be placed

“over varioua points of the original. P

e e A o e e
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The pantograph on the student pages has just one set of holesg for enlarge-
Q ments with a scale factor of two. There are several holes in the arme of the
h\x 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 . ‘ As D moves farther from P,
80 that D moves closer to P, the ratio PA:PD gets smaller.
the ratio ?K:ﬁﬁ'ge&s laxrger, In this illustration the

! In this illuétrat}on the scale factor is gu

scale factor is 4.

Pantographs are not always made out of rigid material. Your students might
enjoy using the rubber band pantograph described in A Snappy Solution to Scale
Drawings. ) : o

*"Using Indirect Measurement to Make Scale Drawings

Often we cannot measure distances Aﬁo&oﬂ&a ) v ——
directly--can you imagine a tape méasure ?%;igﬁﬁﬁfiﬂ%&f?g' Q&é}»
stretching to the sun? The heights of qu_*;wlrﬂﬁmmm~wmma :
treéh buildings, mountailns, etc. can be ' ’?% N _ ﬁ?rg ¢”ﬁqp
- ’ 89 ’ \\:f,) W) (1 ol gl
determined from scale drawings which are . v/

reductions of the adtual scene. The . ) . m
o 3 Vv,

i

Greeks created and applied methods of

- €IS @ FALL
indirect measurement. They found the SR A Lon _

ciocumferences of the eérth, moon and sun
and computed the digtances to the moen
and the sun. Such things, which at first .

seem incredible, can be accomplished with *

By Permission of John. Hart
and Fleld En;m-priaes, Inc,

.. only a knowledge of scales and proportions.
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X3

’ ) Measuring. with- Shadows: The use of
.  a stick and ita shadow to measure.the
heights of objects is very old. As
long ago as 600 B.C. the Greek mathe;
matician Iﬁales (thd’18z) used this
C o method to measure the heights of pyra-
mids. The method is-simple and uses
proportions. Suppose a stick of héight
4 metrés is held Eerpendicular to the-
“““”"“'“gfdﬂﬁd”&hd’hhé’é”%hédbw“df"léngth 3
metres. Then the ratio of height to
length is 4:3. If the length of the ,
tree's shadow ias 24 metres, then tHe
height of the txee can be found by
g80lving .the following proportion.

S
2 3
. Measuring with a Hypsometer: The
. hypsometer is a simplified version of

the quadrant, an important instrument
in the Middle Ages, and the sextant, an
ingstrument for locating the positions
- of ships. The grid on the hypsometer
. 1s use& 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 hypsometer by
representing ten métres as one unit on

the‘pdgelof.the grid., Tollowing 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 HOMEMADE vagQMETug;;z,
height of the object asbove eye level is ‘ i ’
25 metres. The units.on the grid may -~ - ‘
o represént feet, ygrds, cantimetres, ( | ' oo
. ' metres or any ochi_ convenient measure.

-F .
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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 eyes above the grouﬁ& must be added to -
25 metres. For activities with the hypsometeY see the student pages How to Make a

Hypgometer and Using the Hypsometen.

WALL

S GROUND
/

~Using a Plane Table to Make a Scale Drawing

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 is unnecessary to
measure the angles or distances between objects. Only one distance needs to be known.
The follpWing serles of pictures show tﬁe plane table being used to map the location
of obiects onto a plece of paper. In the second picture the line,?ﬁ has been repre~

P

gsented on the paper by the line P'Q'.. The use of a plane table is 1llustrated on the
student page Stake Your Claim.,
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Using @ Transit to Make Scale Drawings
. When making a scale drawing ot a

geographic area, it is often necessary to

know the angles formggd by imaginary lines

Joining trees, buildings and other land-

marks. The transit is an important instru- Thpéji o oot
\ r 2
went for measuring horizontal and yertical. HOMEMADE  TRANSIT

angles in civil engineering. Like the
early transit, the homemade transit shown hére and developed on the student page
Ancthaer Stake_Out is capable of measuring onry'hérizOhtél'anglesl'" .

Suppose we wish to find the distance between points Q and T shown in the diagram
below. If we had a scale drawing of the area, we could easily determine the’ distance.
A stake can be placed at point Q and another stake placed at an arbitrary point P. _ <
The distance from P to Q 1s measured. The transit is uégﬁ to measurxe the angles P and
Q of the triangle PTQ. 1In each case the metre stick part of ‘the transit should be

held parallél to the line through stakes P and Q.

In the classroom a scale drawing of the tri-
angleucan be drawn on paper with angles P' and Q'
-equallto angles P and Q, rvespectively,  The length
of EWBT can be chosen conveniently to set up a

scale between the lengths of PQ and P'QY, For

. example, 1 ceﬁtimetre might represent 10 metres.
Since Q'T' is 5 em long, 6? has length 50 m,

Q | | ‘ 241 '
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SUPPLEMENTARY IDEAS IN SCALING

Scale drawings and maps are common topica in scalifig, but there are many other 7
scaling activities which involve important mathematical content. Students might use
a given scale to make a dip stick (see Make a Dip Spick) for measuring the volume of
irregular containers. The effect of different scales on graphs can be tested (see
The Gee Whiz Graph). These and othef topics in scaling are developed in the classroom

materials in this section.
A -

Many of the student .pages in this
section are devoted to 3-dimensional
gcaling., One of the simplest ways of

_

introducing scaling in three dimensions ORIGINAL

1s throggh the use of cubes or building
blocks. The larger of the two figures \\;\\ . )
shown here ig a 2:1 enlaréemcnt of the : . \\\\\

smaller figure. This means that the \\\\\ \\\\\K////
length, width anqgkgight of the larger . \\\\\

figure are each twice as long as the \\\\\V////

tength, width and height of the smaller 2:1 ENLARGEMENT

figure,

]
v

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.
OQ‘G;NAL \\\\\ P Since different size cubes are
- ™~ _ normally not availlable, enlargements
.\\\\\\\\ﬁ\\5\\\,/’//1////’ with the same size cubes are used in the
. . Lf\s\\\r\gﬁtzﬁxx,f”//,;fff. ﬁallgwins_illuaﬁpations and on the stu-
2:| ENLAEGEMENT\\\\///)/ dent pages. .
Some Classroom Activities . \\V//’// " o

a. Bulld some skyscrapers out of .
cubes. Set up a scale and pose some . -

questions. TFor 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 \ MAIN
?’aaling'a Skyfseraper and Building a - STREET WASHINGTON
Skyecraper. . C STREET

<42

i P e e - T F o ot b e R T T R 4 e X 4 A S AN N - o 2 v e 5 2 i mre e ) L
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b. Build a box-shaped figure of
glven scale factor. For a 2:1 enlarge

the original figure is doubled.

~

SR S - = O 7 SR . . T et . e + e 41t s AR, TR

s
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cubeg and then build”an enlargement for some

ment, as shown here, each linear dimension of

\VANANAN

el
L
1

|~

7
1
L
1
|~

/
NANATAN

ORIGINAL 2

¢. Build some irregular filgures,

1] ENUARGEMENT

such as the one shown here, and then byild a

2:1 enlargement. Thié activity is much more difficult than enlarging box-shaped

figures as in Activity #2 and will probably generate discussions.

¥

Scales, Area and Volume

Imagine meeting the Terex Titan
on a highway., This truck is so wide

that 1t would require three regular

road lanes. Tt is 4.6 times larger

and 438 times wid® than the B

Chevrolet Luv pickup which is shown
on its dumpbox. NeadleBSmtéusay the
Tex:e:_c Tit’an doegy not cobt 3 4.8
times more tham the Chgvfolet pick-
up nor is its capﬁﬁi€;}ZZIy 4.8

times greater;

[ LS/

World's bigyeat Tonka Toy

Uenerul_nntorn hasn ‘unvedled the world'g largent Liuck, this 62-toot-long
Terex Titan., The off-highway hauler is 25 feet wide and can carry move
than 150 tons, UM says. The truck ls acheduled to underge & minimum of

12 monihs of teating at a mining site {n southern California. For size
< comparisen, thot's a Chevfulot Luv plekup on the Titan'n bed,
. [

T
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. " The relationships between scale enlargements and the increase in area and volume
‘!’ can be-discovered by your ;Eudenté through the usé&of cubas or bullding blocks as
gpggasted.in the above activitiqa. Théae relationships are discussed in the following
paragraphsi
Area. If we refer t& the figures
shdwn 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 corres-—

ponding side of the larger building in ORIGINAL  2:1E

texrms 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 ‘able to see that the

. area of the enlargement is always the product of the square of the scale factor

and theé area of the original figure,
Volume. In the enlargement activities
suggested on the prevfous page your stu-
. dents will quickly discover that 1f the
original figure has too many cubes, they

; may not have enough cubeb for the enlarge-

. ‘ment:!* For the 2:1 enlargement shown -here

ORIGINAL. . 2:1 ENLARGEMENT
there are 8 times as many cubed in the _ ’

..~ large bullding as in the smaller one. By varying the scale factors and comparing °

" “the numbers of cubes needed in a building and its/gnlargement,YQur students will

L)
N
] r

/ :
become acquainted with the fact that the volume of the enlargement is always the

product of the cube of the scale factor and Ehe volume of the original figure,

’

The relati@nﬂﬁips of linear dimensions with area
Mmd—volume are rasponsible for governing the sizes of
‘living things. TFor exa&ple, it woﬁld be fmpossible for
a fly to be the size of a horsé; or a rabbit “to be the
aize'of a hippopotamugs. For 4h interesting discussion
on this topic read "On Being the ﬁight Size" by J.B.S.

+

Haldane, This essay can be found in Readings in
Mathematics, Volume 2, editéd by Irving Adler, Ginn ,

| ' and Co. or in The World of Mgthema};ics, Volume 2, : ) R
| \ @dited by James R. Newman, Simon and Schuster.

-

. S P
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. _ MAPS

« Maps have been indispensable since

the beginning of recorded time. The e A P O R R S R ey

first wmape may have been directions _ ) S “”““ ‘<.H
drawn on the ground. Today there are . IR
| many gypeqlof‘mapa which represent the

earth's ahrface and parts of this sur-

!
face. There are maps of towna, states,

regionsv@nd.countries, al} of wh;qh>cap_ B
“Bé.easiﬁy‘SEﬁainéd fofruse in the c;ass—
" room. Maps show.the relative locations
of objects;, and it ie the lack of ob-"
jects which‘is'causing the difficulty

for the cartoon charagter at the right.
Scales on maps are often indicated by a line segment and the. distance which the

s
line segment 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.
206 O 20 .40 GO .80 o )
(W W [ Y r ) | Scal? in\Mi}es
. A 'l. " ) L . + . %
: 20 " 020 40 &0 80 ' S y
, ("8 1 S D P S S a%f\in Kilometres
d * ) ' \\
Ty - . . . : N . _
One inch represents approximatély 40 miles’or 64 kilometres. v

L1

Since'gcales are ratids, it is commop to see scales written in the following two

ways.

1 inch to 40 miles or 1 dnch : 40 miles
o5
While the use of equality, such as 1 inch = 40 miles, is mathematically incornect,
it is frequently found on maps. Students will need to 1ealize that Y inch on the map

represents 40 milqs on the cornespondrng geographic region.v

e
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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 coats to -

. 'é SRR, DB IRS G 0N o) N “P\*lﬂz.:"
auch points. Ihe bus, train or auto- m\m NFIaEA ‘.;Nx‘ﬁn“\\ SRES G ND e A2 NENRSIEI AR

-

mobile costs can be approximated, incdlud-
ing %aa, 0il and tolls., The scales on

different maps can be. compared' What happens CO scales for 1arger and larger

-

reglons of the earth? Most of tbe-student pagcs on maps contain é&amplea and
queations for devéloping and reading naps.
A source for contour maps is given
. on the student page Soaling a Mountain.
You could obtain some contour maps of
your vegion and have your students find
the h'ghest and lowest points of eleva-
~tion. All the poihts which have a glven _
. elevation are shown'with a cor.xtou“r‘ line.
' For example, the points with 150-foot

elevatioq on the contour map shown here

are on the . heavy line.

Your students'might enjoy making a .

map of an area of their own choice., They A | - R 3 -4 5
can measure the distance to each landmark 4 SCHO_Ot
by countiﬁg blocks, paces gr turns of a 8 \\ilAéK,
trundle wheel. A homemade transit can- ) y \ ’
" be used to measure angles between objects C f - ..f- DONS °
o ‘/ggﬁ,aﬂeonmﬁnient scale chosen to fit the &\ o ' ' HF“JSE’
. map onto paper. Some students might 1like D , ELLENS
to make a tréasure map and have other HOUSE

. . ]
classmates use the map to fingd the treasure. £

. | | S '
- . - : F et TORE
S S, - HOusE D oR //

& ” i
} ) . . . Y »
. . [ . . 2
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'@ scaLine:

10.
1.
12.
13,
14.
15.
16.

17,

]

TITLE
WHAT AM I7

&
A PERFECT FIT.

7

BUG OFF! i *

YOUR MOD BOD

" ELEMENTARY, MY DEAR

wATSON

o

WHAT SCALE?

1776 - 1976

FIND THE ENLARGEMENT
THE LAST STRAW
SCALY

BEANS, BEANS .

GETTING STARTED

A

A PICTURE'S WORTH 1000 .

- WORDS

“CHE PIRATE'S DREAM

BEWARE THE COBRAS!
THROUGH THE ROCKY
MOUNTAINS

CLASSY CALENDAR

LIFE IN LILLIPUT

OBJECTIVE
]

IDENTIFYING BY OUTLINES

MOTIVATION

MOTIVATION

. USING §CALES TO . _ .. .

REPRESENT HEIGHTS

MOTIVATION
USE OF A SCALE "MODEL

DETERMINING THE SCALE

DETERMINING THE SCALE

- MATCHING OBJECTS WITH

ENLARGEMENTS

MATCHING OBJECTS WITH

ENLARGEMENTS/REDUCTIONS

CHOOSING AN APPROPRIATE
SCALE

USING A SCALE TO MAKE
PREDICTIONS

CONVERTING MEASUREMENTS
_ USING A SCALE

CONVERTING MEASUREMENTS

USING A SCALE

CONVERTING MEASUREMEN;S
USING A SCALE )

' CONVERTING MEASUREMENTS

USING A SCALE

DETERMINING AND CONVERTING:

A SCALE

CONVERTING MEASUREMENTS
USING A SCALE

<47

TYPE
TRANSPARENCY

BULLETIN BOARD
ACTIVITY

TRANSPARENCY

ACTRVITY o

ACTIVITY

PAPER & PENCIL
PAPER & PENCIL

MANIPULATIVE

MANIPUﬂkTIVE

GAME ¢
ACTIVITY
PAPER & PENCIL

PAPER & PENCIL

e 3

PAPER & PENCIL
PAPER & PENCIL

BULLETIN BOARD
PAPER & PENCIL

PAPER & PENCIL

)
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 CONTENTS

‘ . TITLE.

- 18. LITTLE KNOWN FACTS

a -

19. 'CHOOSE THE SCALE

¢

. AN
‘ 20. HAVE YOU GOT SPLIT ENDS?

OBJECTIVE

USING A NUMBER LINE

CHOOSING A REASONABLE
SCALE

SUSING A MICROSCOPE TO
ENLARGE

Y N S W R s

SCALING:

-

BULLETIN BOARD

\/ e

Getting Started 2

TYPE '

PAPER & PENCIL

BULLETIN BOARD
ACTIVITY

L 3

ACTIVITY
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Project:

Have a student bring
in a clothing pattern
to be displayed on the
bulletin board. The
actual pattern, 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,seg;ral concepts.

e o e > e~ |

...-—-.-___-——-.._._._..._......’-....4_ 4 G e 4 et e wem v e o e Y . ey e

The pattern is a 1:1 scale drawing of the pleces needed
to .construct the garment and also is a scale drawing of
the size of the garment needed; to fit a particular pexr—
son,

3 The pattern package shows the amount of material
) needed for the garment according to the size and to
‘ the width of the material.

: The cutting layout is a representation (scale
[ drawing) showing how the pattern should be laid
X out on the material,
I

.-._...u—--n—.a._—-....,_ ,,,._,...._,,_.__._..--—-a.._v__..a.a,.‘,,.,,ma:u-—--w-—nu

(4 A lab activity cbuld be aeéveloped where students
{ actually lay out & pattern on material. ' This

t could show a student how the left and right

| sides of garments are cut (also, how t¢ elimi~

! nate a seam by laying out the material along

. the fold). If several widths of material are
!

{

t

2

_.-_J

——

available, the student can see how the arrange-
went of the pattern is changed to waste the

I8 W e TV et o e v -

least amount of material
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Materials needed: Long plece of string, sclssors, name label, stapler or
thumbtack. . a

Activity:

(1) Have a classmate measure your
height with a piece of string.
(2) Cut the string to represent t l_.i '_‘f.-::;:Ei‘f:x;:f}-*LVﬁ'
your height. IEN RO L '

(3) Fold the string inta two | N T R, o
equal pleces and cut. I R B ARRIRIE IR Paper

(4) Attach one piece of the
gtring to the bulletin
board. Label it with your ]
name. ' = .

f

(5) Save the other piece of
string.
. When all of your classmates have placed their strings on the bulletin board, you
will have a“scale representation of everyone's height.

-~
>

-
L]

(6) Use the other piece of ,string; fold ﬂt into equal pieces to make a scaie repre-
sentation of your height that will fit on the plece of paper on the bulletin
board. How mapy times did you fold dhe string?

. - - |

| ;
. . (7) How are the two scale representdtions' different? How are they the same?
Al * d" )
(8) Use another piece of string for measuring and draw a scale
- _representation,of yourself that will fit lengthwise on a '
. plece of notebook. paper. - - '
° Lo
N N .
T?
)
f
/' .
1‘ ® ” e
.- foe ‘ }
. fz\,s'
® X
&
[} .t . -
SH2 a
L2 % A - "\




Two 4" x 6" index cards
Ink pad
Magnifying glass

Equipmant :

A

1. Pick & partner.

2. Use an index card. Rule
and label the card as
shown,

3. ‘Use an 1ok pad and -
record your finger—
prints.

4, Clean your fingers
thoroughly,

5. Use the magnifying glass
to study yonpr prints.
How do the prints differ?
Count the ridges or
loops in different parts
- of one fingerprint.

quimy 1 xepur| eppual by | et
0| b uery| qybri| H4bry
Left | Lef+ | Left | Left | Left
Thumb|Index [Middle| Ring [LitHe
iip o

. .g“.-_ _,#'..}.i'fi&'=_

6. The Henry system divides finger printé'into eight types of patterns

for identifications.
your fingerprints.

Study the patterns below and try to classify

A, Plé.)n QHOH

Centval
*Poclel loop

- |8 Accidental |

Cr

w2

e

7. Carefully describe two of your fingerprints to your partner. See if your
partner can select the correct ones.
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Scale of

_ Scole -of . " For theses
: . | | () use a transparent
- . \ c:]v’id , O ——
@ trace on
qvid paper, or
- 3 measure
| with o ruler

 Scole of, — Scale of _

a .
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Measure to the

nearest centimetre and

record the informatipn

in the table.

\

1

\
Compare each medsurement
B4 L A‘

in the enlargement tol|the same
measurement in the original.

Express each

pair as a Q

‘ enlaggement

ratio,

enlargement origina
original. s

s : , . : R : .

Each ratio can be simplified‘to : . The enlargement is a

ecale drawing'with a scale of : . ‘

-

I

Use the scale to help you draw the missing flag in the enlargement.
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Materials needed:

Activity:

L 4

A B i e N B LG, 3 ST R o W e T L R R ROR e W e AR R R, e

Each straw in the envelope has an enlargement on this page. The lengths

of the straws are In the scale of 2:1.

the circle next to the enlargement.

Write the color of ~the straw in
Some of the enlargements are not used.

b A s

FIND THE S

NLARGEMENT * -

Envelope with pieces of colored atraws.
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Materials needed: Envelopes A and B with pleces of colored straw.

(A} Each straw shown in the diagram i{s an enlargement of one of the straﬁs 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 this dia-
gram is a reduction of one of
the straws in envelope B. The
scales used are 1:1, 1:2, 1:3,

t4, 1:5 and 1:6. Match the
straws. Then write the color
and the scale in the circle.

e

.1‘ . -
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Materials: Game board :
Marker for each
player
.Die

the stavt:

Rules:

1) Players each roll
the die. Largest
. number poes first.

{

2) Scales:

a) 2 spaces for
each dot on
] the die
b) 3 spaces for
each dot on
the die

¢) & spaces for
. each dot on
the die

3) Players roll
the die, choose
a scale to avoid
the Go Back spaces,
+and ‘move their
markers forward.

For example, 1if 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

. . sapaces forward. '

et dbd e e boad
. \
[ EARY AT MY

B RGN O f‘)g-f‘

Che bl oo,

4) 1If all scales move a
player beyond
Scaly's eye, the
player loses his

~ turn,

- 3) The first player to : MOV N .
. + exactly reach Scaly's - i , _ #
) eye is the winner. ‘ N

TYEVT e e
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Two l-gallon jars (same shape)
One jar 1s 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 students 7 9 -
‘.t\ab ' ""\f"“‘f‘a,"

v g
l("’éﬁv.:u - ('a,ﬁ‘iu

.'t~

& Yol
oty
N Q‘-rxi‘\i‘.cz ‘161 &

NN

(1) Each student should make and record an individual gueas of the
number of beans in the jar. ]
B

(2) Make a team gueag. 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.
\ .
(3) Place the dowel rod n¢xL to the jar and mark the rod to show t
top of the jar.

. (4) Mark the rod into several -equal parts. 10 or 20 marks would be
convenient. Your scale is lengths : 1 jar.

(5) 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 number of beans.
Scale of 1 length : beana.

(6) Use the scale to predict the

he. rounded number of beans in the sealed jar;

botYtom will

(7) How close to the prediction was
each individual guess?

(8) How accurate was your team guess?

oo
1
Ne
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_  APICTURES WORTH
1000 WORDS

The dictionary uses pictures to illustrate its definitions: Sometimes a

e =4 ] Bk <
i m\?_,

.
k
¢
vy
.

acale ies glYen near the picture to indicate the size of the picture compared to

the real ﬁhing.

ﬁﬂaésure each picture in mm or cm and use the scale to figure the site of

the real thing. Choose your answer from the bottom of the p

age by taking the ~

Dinosawur '|e of (:250

« (f) A dinosaur is - : m.

98, 30, 100, 12, 3.0, 15, 1.25

Permission to use granted

L]

by. Actitity Resources
Coupany, In¢, 2 6‘ 0

meagsure closest to your answer. ¢ b
-+ ' -
' (
|
]
I
I
’ i
~ . ' ' 1 N
_ Sea Horse Scale of 114
Puffin  Scole of 1:10 (b) & seathorf® 1s
. (a) A puffin is _ cm,
4 : i, .
| Whale Scale of 1:300
| i * ‘ s
, ! (e) A whale is m.
Cockvoach Scale of 112 ) \ X - :
| ' Antelope “Scale of 1:50
- (¢) A cockroach is | cm. | ) -
' (d) An antelope is
Bt o e e o o - e > ) -
A Albatross Scaleof 1:35
s JUSEE S v
o - (g) An albatross is cm.



(l' 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 1S SHORTER:

‘.' ”‘, h
o 4 //////é[///.n.,

N
Q&f/ﬁill//ﬁ;

&

Yy
/ 3 F/ . LI &
B . ' 4 =" 2 y
s ¥ g - - R 7 ; 3 .
. e i L ) . p ol
. ? I ’ . g
Al #2AN . k 34 3 N
) il "2 . ) il \‘;// ///"
- S 5 poAs N . By
= ot M y . - N 7 ) "\\w .
sy K e . ’ y ’ NN
- SNE: g . o il ; SN
[ . Y, " ol i/ N b
* . 8 - ,I‘ q
N - d 4 b
MY 't .

\  MAKE A PATH OF YOUR
M) onwn S0 THE LENGTH: OF

YOUR *PATH 1S BETWEEN THE

LENGTHS OF PATHs A AND B.,-

WHICH ‘IS THE SHORTER PATH 75
@F YOU. USE THE ACTUAL
LENGTHS OF THE SEGMENTS?

— , | f . . ' . ."_‘".
A 261




Two of these chests contain deadly cobras and the third contains a
treasuse 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 | N S
directions, ///\\\ P TP

When going in

these directions, : ,// \\\ //,
your ruler ///
8 1ld be '

el to N -
E&éll‘inzs. 4 . N\ 4 © NS
- -- | .{4 START HERE.

~ N 10 paces, NE HO poces, 5 20 paces, NW 25 paces, E 10 paces;
SW 35paces, N HOpaces, E 75 paces, N 20 paces, NW 30 paces,
- SW H5paces, W &Opaces, SE 15 paces, N 35paces , E 50 paces,
. SW 25paces, 5 Spaces, NE HOpaces, NW 35paces.

262



Jonnerting R
Mocsnaworier b el 6
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PR T A

SVITHROUGH THE WV M | . -
T ROCKY  MOUNTAINS, et S

SCALING I

HOW FAR?
(in km)

1 i y CASTL ROCK

ﬂis\h‘f.\\w’--

ROCKING 4/
HORSE N

around
& back
to A

A B O e e A TS SER Ol OB AR BOW G e e U Sl W R G W Ge A e WYE R GBS MU e

TYPE:D  Paper, & Penctld .
SOTRCE w { \\ HEom i - Permission to use pranted
RELRE T Hetr ’) ' by Activity Resources

.!s J.zu: m nt
Company , Inc.;) " e
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On the bullet in board arrange colored strips of paper to represent the
Q twelve mopths of the year, The col_o} of each strip could correspond to the color

of the birthstone for that month, and-the length of each strip should be propor-

tfonal to the number of days in the month. Select a scale that 18 suitable for

the size of the bulletin board, e.g., 1 day represents 5 centimetres.
L R ] R ORISR DI, B Jdnuarﬁ—ngwﬁﬂkepved
= SNADRRATUGEIIY, J rebruCU"\j ~_o.me+h\js+~\q\lender
L"‘:LL',;;. R A T P AT VTR IR MCU’Ch' CLC{.\A,QW\O.WI’\E* 3\({,1 b‘ue,
. LT e - - April- diamond - white

R ER IR - - - Moy- emerald -green

k .
S U LIPS Jhne-ale)(amdrnl&purple
O sy - - - July- ruby-red

. T - - Auqust peridot- yellowish - green

R B A A R A T o A AR AR T AR I EY 1T ETT Sop‘i’em b@r- Sapph'u'e- dark bfue
' R U SR NI SR A I N T Od‘obew-'foukmO\\ihe.-Pihk

November - fopaz.-yellow

. .. Decembeyr ~Tuvq'u01%e~ blue
(1) Have a couple of ptudents meﬁaafe the strips and determine the scale used.

. {2) FEach student should then use ,the scale to l-ocat_e' his birthdz;y on a
strip. After each hasdgolored in his birthday, these questidns could
be asked. _ S !
- (a) Which month, is the most popular month for birthdays? Least popular?

~{b) Number of birthdays in a month : Total number of studentsg?

(¢) Number of birthdays in lst half of year : Number of birthdays in 2nd
half of year?

(d) Nuniber ofuboys having a birth&ay in a month : Number of girls having
birthdays in the same month? ~

(e) Number of ﬁonths with 31 days : Number of months with 30 days?

(f} Number éf months sﬁarting with the same letter of the alphabet : Total
number of months?

2

(3) Vacation times, wegkends and/or holidays could be colored iy 6n the strips.
Spéctal eients, such as fhe World Series, state fairs or Mardi G;as, could
also be shown. . ) ) ' _
'(A) Specify a scale, e.g., 1 cm represents 1 day and have students draw a model
o of the bulletin board,calendar on their papers. Have them locate their
. birthdayg and the biﬂhﬁys of those in thelr families. Holidays and days
of speéial importance éo each student could also be marked.

P |
S
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In Gulliver's Travels by Jonathan Swift
Gulliver was shipwrecked on an island called
Lilliput. glhe Lilliputians were very, very
small. . -

Look at the sketch. How tall 1s Gulliver

drawn herel?
How many Lilliputiau men fit alongside him?

drawing?
Look at the scale. What is:
Gulliver's real height? N

a Lilliputian's real height?

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.

your _
actual Lilliputian
measurement measurement

a) height

b) 1epgtﬁ of foot
c¢) length of leg IS e
d) width of shoulders e

¢ [ ————————a—
3

Since Gulliver was so large, the Lilliputians
used this rhyme to help them measure him:

"Twice round ﬁy Bhumb, once round my wrist,
Twice round my wrist, once round my neck,
Twice round my neck, once raund my waist."

a) Which parts oi the body are in a’'2 to 1
ratio?

b) Measure your thumb. Use the 2 to 1 ratio
to find what your neck and waist measure.
Check by measuring them, Isg the'rhyme
practical? ) '

¢) Test the rhyme-on your parents.

{

“How call does this make each opne on the -~



LIFE IN
\.Z,ILL\PUT

CONTINUED)

-

1. The Lilliputians decided to make Gulliver & bed with sheets and blankets..

many Lilliputian blankets were needed to make a blanket for Gulliver.
sketch to help you. '

How
Use the

I

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. - Suppose the Lilliputians made a bathtub for Gulliver. If

the scale is the same, how many Lilliputian tubs would fit
into Gulliver's tub?

4. How many times as much food did Gulliver need as the average Lilliputian?

4

N
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little known

Shﬁ

" —

Q Scale of lom 50,000

e ety

1,000,000

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 301,121 people named Nelson
in the United States. cm
B. It takes 625,000 separate bee-to-flower

trips to produce %-of a pound of honey. .

cm

C. If you were a codfigh, 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.
cm

o

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

G.' The world's largest airplane, the C-5
Galaxy, weighs 497,000 pounds.
. cm

H. There are 112,152 dentists.in the United
States. cm

Y. It takes 558,000 gallons of water to pro-
duce one ton of alfalfa. . ' cm

J. The sun has a diameter of 864,000 miles..
\' cm

1 e e

avaoar s e b sgse 0 e e b bt g haard,

ol oa b e ors e the cats sed it o




A bullétin board digplay could give students practice in associating reason—
able scales with pictures or scale drawings. Pictures fr;m magazines,_mgﬁs, Xerox
coples 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 eacH scale with the correspénding graphic or the scales ceuld be moved
ahd placed nexé to the appropriate graphié. ‘For several days discussions and
clianges on the bulletin board should be entirely student-centered, To close the
activity the %eacher could have a class discuasioﬂ‘of the final choices. Thus,

-

the bulletin board can be used as an active learning tool.

(i mm‘m’?ﬂm S RIRTTLT IR R GRS

“
W
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O Matevlals:

Microscope
Several slides of small objects
Ruler

8) Usiog the same scale, about how long are cach of the o

plcture above?

a)

b)

S ¢)
o

Pollen
Spore
Water
Bacteria

Activity:

1

2

&

L

PACTERIA \){

mu;nmoom
PORE.

M
)77

Guess (in millimetres) th
hair from your head.

e width of a’

Pull out a haiyr and try to measure it

with the ruler. -

Place the hair on the sta

ge of the

microscope. What scale enlargements

can you see under the mic
The numbers are ugually w
the lenses.

a) : b) :

— ————— B

Compare the width of your

roscope?

1

c) : .

hair with a

halr from. another person with a dif-

ferent color of hair. 1Is
: of hair wider than the ot

which color is the widest
Compare the widths of a ¢

a stralght hair. Is ther
ence?

. your hair

wider?

269

- —— o

one color .
her? If so,
?

urly hair and
e a differ-

. 6) If you have other slides,
compare the width of

with the width

of the other objects.
In each case which is

7) This picture shows the
width of a hair drawn to

a scale-of
600:1, 1If

this hair is

45 mm wide,how
wide is the
actual hair?

10r objects on the

o
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SCALING: MAKING A SCALE DRAWING

1.

10.

11.

12,

13.

14,

15.

16,

17.

TITLE

GEOBOARD DESIGNS

BORDER DESIGNS

. 1 HAVE DESIGNS. ON YQU

- THE PARTHENON

GRID GRAPHS

PAINT YOUR WAGON

PACE QUT THE SPACE

WHAT'S YOUR ANGLE?

/
ARCHIE TEXS' RULER

A PEN FOR YOUR PENCIL

TAKE ME OUT TO THE
BALL GAME

USE METRES IN YOUR YARD

PLATO AND THE SOLIDS--AN
OLD GROUP

RBM DECORATIONS

WHAT'S THE POINT? ’
BIGGER THAN LITE

A SHRINK

OBJECTIVE , °
COPYING DESIGNS
COPYING DESIGNS

9
ENLARGING/REDUCING WITH
GRIDS N

REDUCING WITH GRIDS "~ -

ENLARGING/REDUCING WITH
GRIDS

\!

ENLARGING WITH GRIDS

REDUCING WITH A GIRD
OR RULER

ENLARGING/REDUCING WITH
ISOMETRIC GRIDS

ENLARGING WITH A RULER
ENLARGING WITH A RULER

REDUCING WITH A RULER

REDUCING WITH A RULER

ENLARGING WITH A RULER
AND PROTRACTOR

ENLARGING WITH A COMPASS
AND RULER
@ L}
ENLARGING USING SIMILAR
FIGURES AND A
PERSPECTIVE POINT

ENLARGING USING SIMILAR
FIGURES AND A
PERSPECTIVE POINT

REDUCING USTING SIMILAR

FIGURES AND A ¢
PERSPECTIVE POINT

(%

€y oy
ﬁ/()

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

¢ i, ey ]



CONTENTS

18.

19.

20.

21,

22.

23.

24,

25.

TITLE

A NEGATIVE FEELING

PROJECTING THROUGH THE
PINHOLE '

A SNAPPY SOLUTION TO
SCALE DRAWINGS

THE PANTQGRAPH

HOW TO MAKE A HYPSOMETER
USING THE HYPSOMETER

STAKE YOUR CLAIM

}

ANOTHER STAKE OUT

e e R B e e

y

SCALING: Making a Scale Drawing 2

OBJECTIVE

ENLARGING/REDUCING USING
SIMILAR FIGURES AND A
PERSPECTIVE POINT

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

INSTRUMENT
FINDING LENGTHS USING
AN ALIDADE

REDUCING WITH AN
INSTRUMENT

FINDING ANGLES USING
A TRANSIT

O S

O
TYPE - #
PAPER & PENCIL
ACTIVITY
PARER & PENCIL
ACTIVITY
ACTIVITY
ACTIVITY

4
>

ACTIVITY

ACTIVITY

i et e

CACTIVITY . .
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Use only 4 or 5 rubher bands on the geoboard.

1)

Make each design on your geoboard.

Ll i 0 o by e e

2)

3)

4)

5)

6)

7)

Make a design of your own on the geoboard. Copy your design on dot paper.

Make a stop sign on the geoboard. Copy the sign on dot paper.

Make the largest number you can on_ the geoboard. Copy the number on dot paper.

Make your name on the geoboard. Copy éach'létter on dot paper.

Make a house, a boat or an airplane on the geoboaxd ~Copy each design on dot

paper.

Make a triangle on the geoboard, Copy the triangle on dot paper. 1Is your
triangle the same as your neighbor 8? How many different triangles dg.you
think you could make?

L3
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Continue these border designs. You could use colored pencits.

b :

PANE

Create a design of your own. Repeat the pattern,

. Y

. 5 - p l
S . . e
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Copy the design on the grid
below. The scale is 1:1.

2 Make an enlarged copy of the
"design that fills the grid below.
On the enlargement the scale s
2:1. That 1s, 2 lengths on the

enlargement "represents 1 length _ - - ' ‘
on thL original. _ )
) - _ ! | B
. Make a reduced copy of ‘the
J's : - - - design on the grid below. ba
-t . —3 _ the redqptlon the scale is 1: 2'
__f . <

N
8
® | -
) . .
(g % L 1
. A t i !
s 1 R T )
- . ] . .
' A .
2, N » ) -
. ] ] ) £
4"'- ,..r"r".: : . : . f ) ’ Pl
. Make a design of your own on _
graph paper. Have a friend make a . N . .
" 2 to 1 enlargement of the design., = = , | o
- \ ‘ . . #
w ) - T
® "1 . . .‘
v ' - :":f .
. > e L) 2’ 4 - » °
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PR A v ext provided by ERiC

Use the %4

Reduce the dimensions of the drawing to one-third thelr present length, Look for

shortcuts.

.

centimetre grid provided to make a scale drawing of the Parthenon below.
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‘!'nﬂow to mak@_grid graphs and distorted graphsi

o

T, IDEA

Ask students to bring comic books, newspaper comioc strips, Mad

magazinés, and picture magagzines for use in the classroom. The school

library often has 0ld copies of newspapers and magazines. Used-book

stores are another source of such materials:’
]

distortion of the picture they select.

STEPS TO FOLLOW: | i

yver

N

- Let students chooge a cartoon charsbter,- a comic strip, character,

g @ Teal life photograph,.ox a real life drawing. The first pictures -
”fshould be simple. '

Instruct them to make an enlargem@ht, a reduction, and/or a

.

Cut out the picture.
Using a ruler and a

pencil, draw a grid
.over the picture. 7 . ‘ : 1.

Make the squares a - - 5
standard size. (i.e.,

square centimetres, square

inches, square half- . 3
c&ntimetres~—ﬁhatever saemns’

the most appropriate size.)

Use graph paper sizes provided,

or create your ‘own grids to
enlarge,'reaucer and/or distoxrt .
the picéure. . ; ‘

The following grids show varidus
distortions of the original figure.
%pudents cép use thése‘illustrations s
for-ldeas. Students could draw an R ,
original distorted gridAand give it to another studept‘to.qdmplete,‘
;Tqésggscaling agsignments make a nice bulletin bqard displgy.-‘ |

@,
<o . . . > v . i . .
B | . . L ’ ' i
- ’ : . ° . *
- . . . - -
. . . .
° : . - _ ¢ : 3 DL e

: Actdait v ’ ) ) . ) i ‘
vRoM:  Arg RT Path B '

-
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Below are instructions for making a wagon.
Make a wagon twlce as long and twice as wide.

A. The Body

i

1. Copy this shape on squared paper. Count the
spaces you need for each line.

2. Cut on the heavy golid lines.

3. Fold along the dotted lines.

4:-Use the square flaps to fasten the body

together,

B. Theé Wheels

1. Use a poker chip, 50¢ piece, or small lid.
Place -it on an -index card and draw around 1it.
2. Cut out the circle.
3. Make three more wheels like this. .
4. To find the center of each wheel, draw another
circle, cut it out, and fold it in half. Open
it out and fold it again in a different place.

( Open it out. The center of the circle is where
. the fold lines cross. Tit the circle on each
of your wheels and use a pin to make a hole
: . -through the center.
C. The Axles

Use squared paper tQ mark out two strips of
) index card, each 12 spaces_long and 1 space
" wide. Cut out the gtrips. .
2. At each end mark off one square.
Find the center of each square by drawing
the dlagonals. Make a small.hole at each
center. ' T
4. Bend down the end squares.
. 5. Turn' the -body of the wagon upside down and
y stick the wxles to it. -
Put, a pin through the center of each
wheel dﬁd fagten the wheels to the axles..
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You may ‘need to tape the pins to the bottom
of the wagon to keep +the wheels from coming
off. -
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2) On a piece of grid paper using a scale of
1 unit of length : 1 pace o6r on a piece bf
"plain paper using a scale of 1 cm: 1" pace,
Jmake a scale drawing of your classroem,
Include - the affrangement of the desks by
pacing the distarce the lat desk is from

o the front and side wall,
_ 3) -Compare your gcale drawing to a
Q*Q classmate's drawing. Are the
i , drawings simila¥? Why might’ .

‘the drawings.be different?

4) With a tape measure or
metre stick find out
how many centimetres
© © . - long your pace is. T
Measuye several times -
to get an adcurate answer,
P ‘

4

2

Count the anumber of paces needed

to pace
a)’
b)Y
D,
—— )
£)
3 ’ i 'g)'
. hj.
. )

the length of the room.

the width of' the room.-

¢) “the length of the black

boards.

thé:length of the heating
units.

.

the length of ‘the. teacher's
desk. : '

the width of the dooro~ -

the d;étanfe froww the corner
of the roon to the door.

‘the width of

.

e windpwa. >

the .width of other promi-
t-objects infyour class-
rge “tables,
or filing

cabinets.

A
&

. 5) Use yodf‘séale'drawing and the length of your pace to find the approximate
lengths (in metres and centimetres) of the objects in part (1). Measure with

the tape'maasuregtc_qhgﬁk yopr{apbroximations.

o I
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Materlals needed: Isomattic grid paper, straightedge
Activity: . Yoo
_ ’TN:TE"TV .o,
1) Draw a copy of this v 2) Draw an
figure. Use a scale enlargement
of t:1. . - ' of ¢his
' . figure.
Use a scale
- . &kf)/.[ “.2;1,3 -
] L}
3) This is an i
‘enlargement . 4) Draw a reduction ot the figur@'
- . . drawnh to a - below. Use a scale of 1 20 g
- B _4scale_of'3:1. Vo . SRS
- - Drav the
- - original
. ' figure.
- 7 . -
e
" 5) This {8 a reduction drawn':fii -iﬂ} :
to a scale of 1:3. Draw . = =i
(\\ the original figure.
—'.‘—&ng.. .7/ i
- ’ ‘Q‘ .
What do you see?
Draw an enlargemenL
Choose your own.scale.:
>
o e | S S _'
LS . "0“9“ -“_ﬂat-”"o .(\5.,.,.;. o ™ .- - o " ‘ ‘__ 3
! . g - . 7
_ . €y o~
o . ¢ ) &O()
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. * - ’ S Saen s e " . '
. L4 ° Y o ..q.,
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*

Q -Activit.y:

) (1) Complete the ruler by marking
sides B and C to show the given

scale.
-(2) Cut out this chart, fold on . © ay - te '
the lines, and paste the flap . . .,
under to make your architect's | ) : .y .
= ruler. - ~
: - @ 00 - '
o ‘_Q "

(3) On another papef use the 1:1
scale to_draw a rectangle 2
units wide and 4 units long.

3

(4) Now use the 2:1 scale to make Lt .
an enlargement of the rectan- _ Y
gle that is'2 times as wide = '
and 2 times as long. . ‘ /

‘l' " B e B
(5)" Use the 1:1 scalg and draw’™ | . .

Ano Paste To BMCKaOF | A

another rectangle. ‘Make ) . L
\ .. a } .to 1 enlargement, ' .
. » . “ | : P 4
. . . \
(6) Use the 1:1 scale and draw a [ © '.,' T g . of
square 3 unifs on a side. _ . . B
Make a 6 to 1 enlargement of | . B .z

the squgye. - ' ) o Ly
' o o tew + o4 . -2 R
CHallenge: Make a 4:1 enlarge—- ' : R o S

Fog.__g U

e

a

>

. . 'Y . » q . ]
ment of Jennifer's doghouse, R -1 . T
i . ® : . N 1
. . ‘ L » | B
D_ ‘_
5. ‘ o
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. ‘Materials needed: Ruler
: Protractor

‘

e

.

‘”.,‘

. Tape

Poster board

CActivity:

From the acale drawing of
the pleces that make the
pencll container, decide
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 equal anglés. Cut the .
thtom out. of the poster
board. .

{In. the same w%y make 9
‘tdenffcal side walls from
the poster board -
. "k\p't'." f.\

Rrrahge the pleces as they
‘are in the scale drawing :
(You should have threa gide
walls leftovery) fape each

side wall to the Kottom, % /¢

Maké sure theje 1# almost no’
.space betwaen the €dge of,
the thtam §hd the éﬂge of
each wall.: s

¢

;e ‘
v.'

Bend two s&dé walls up qu

tape ch&m tb ether alang .
the adg@ wher théy ¢he

ki
*

i

L
,
[
L

t

D

Bend ,up thg ‘other sides,' p—— /

one at a rime, and uape‘
them.in placa.g '_-, /
Tape the remaiuing three
sidﬁ.wavla together- ﬁo
make & three-pocket, ‘divider.
‘for the cantainer.,x?lace it
in the containa#«albng the
dotted lines oﬁ the scale

Ty, dravwing, ﬂ_r,_._

Degorate yﬂur pen¢1x~conw B

tainer e

‘. ’ : .
ey SNy

= 3 T

e 0 APan For Your Penet]

Scale of, lem:5em

A T T T ST S wiem e A ran s e n e m

vJaJl




- Q Uaing a scale of 1 ¢m : 20 ft., make a
scale drawing of this baseball field.

Place.this diagram of home plate at the
bottom of: your

paper and trace o
over thaést lines '

to help you get ////
started. '

A major league baseball diamond is a
square 90 feet on each side. Outfields
do not -have a standard size, Using a
tuler, draw this baseball field so that
the distances from home plate to the
outfield fence are the same as shown in

the diagram, «
A

1) Use -your scale dra ng to find how far 1t"fé
a) if you run around the bases after hitting a home run. °

- ot bt P

b) across the infield from home ﬂﬁatc to 2nd base. . fe. - o

c) acrnﬂg the infleld from lst base to Qrﬁ BaEde., __ fe.
4 / L.
.' 2) The piuher & mound - is locatod g\p‘proximqtoly In the middle of the diam’mld Put
' the pitcher's mound on your. drawing How £ur is it from the mound to home
plate? ft. ) . .

on T . e .

3) Hagle AarOn smashes a 250-foot hit into left field “Mark an "X" in your drawing
to show where the ball might hit 1f the left fielder migsea ghe catLh Comparc¢
yqur answer withra friend. . \ :

v 4) Reggle Jackson hits a towering fly ball 310 feet that is not a home run With
’ an "0" mark three possible gpotg where the ball can be caught. '

e cLortt
5) The 1ongest meagured home run was hit in 1953 by Mickey Mén;le. It traveled
565 feet. On the scale drawing this home'run would have landed

centimefres from home platel Can you show thie on. your drawing? P

;6) How far will the .ball travel from the pitcher to the first baseman if the batter
‘v hitg.a line drive to the thlrngauemau,who cat:.ches the ball while atanding on
' ;.».third base and relays thewball to firsL base?

L]

7) The batter hiLs a Texas leaguer (a short fly ball) into ceater field 190 feet
from hbme plate. The secehd baseman receives the throw fxom the center fielder _
1 agg%pd_base, How far did Lhe ball travel?




Botanical . gardens
attract many visitors
each year, Much
- planning 18 neces-
sary to have a good-
looking garden. '
However, most of the
work can be done
on paper,

#lan a backyard that 4 ,’,1,5','". %%;ﬁﬁ
is 15 metres by 10 {::) et
. jmc"’ . IHEIIATE 'Il ‘
, scale and draw a . (::? ' - ﬁﬁ A
rectangle on graph '
181NN EITE
dimensions. Be SN rrdracies
~.__ . Bure to write the ; .
gcale at the beottom . {i:) (::}EEEEEEEE
. of thé drawing. ot m B

. *
metres. Salect a
1IN
paper with ) the 8& G 7211100000 LA
AN T,
3

! Make- a backyard plan that includes at least 3 trees, 8 shrubs, a patio, grass,
and flower beds. Make rough sketches: first until you are satisfied that you
know where to place thése.things. When you are sure you know where everything

. ¢ _— should go, complete the scale drawing on graph paper.
5 . ' Use these symbols on your-drawing. Be sure.to draw
<::>, , , the patio and flower beds to scale. ‘ -
** shrubs . L : -
Zf& - }reeg What changes would you have to make to provide a iigtlg Ve
- e . pPlayground area in the ydrd? . :

R
Jm&@;grass

. s \\'".-.
AL ' N __ , .
75750/ van AN —}‘ - . N _
- rreren e i 'Q}PO- 10 L i . - . : ! e
- . o - - . *
¢ . + ~ B : ’ N o b o ? - > o
W - M N L
o= L 0 2 b L s
=== flower bed , . ‘
. . e o \ ia, X )
o ' ' * ~
. .
S o . rd
*
- .
. ol h )
4 1Y v - '
. “ . . &
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Use colored
to make a larger
these patterns.
solid lines and

dotted lines.

along the tabs.
cement works well.

¢

construction paper
scale model of
Cut along the

fold along the
Tape or paste

Rubber

..
L4

PLATO AND THE SOLIDS -- AN OLD GROUP
& T i

’

o o e o - e e -

"

Dodecohed ron
2¢m: 8em

‘Icosahedron
2em: 10 em

a v

ERS

o e o} £ = 2 B - e e R




Q

P
\

-

Rkt At Tl hal

RIC

e S ek e PR P

"Mosat students enjoy censtructing design;
of varlous ginds. The designs shown here can
be cnlarged by any scale.  Students could make
-enlargements according to the gliven scales or
could choose their own scales. Other designs
can be found in Creative Constructions by
Seymour and ScQadler qnd Line Designg by
Seymour and Snider.,

Students can make a bulletin board by
cat ing their own desieons and en{aﬁging them,
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Y AR e . apst e 3 e I t L e gy
L LTATC T DR " 4%
'! .: e i. \" i’" hadd o’{ l{‘\ H & '_._ ’f’.’“ 'T‘-f/'
vl VRN R SO B SRS B o : 5
a KI t 1 i [ -
. o { \IIN\. [.I 1
& .
. S witll 0 R \ = T . - — ——
_ I N FEL N S S I . Qse a netric ruler to measure the
beboet il ~ sides of each figure to the near-
. D C . . l.-_ . .
“ D C est 5 em., Write those ratios.

A B AB : AR

Ed:&c

%
ye

1]

oA DAa' v S

w11ty to abode 2170
J42. Do all your ratlos simplify to abedt 2:17 o :
3. Draw lines to connect A to A', B to B'. C to C', D to D'. ‘Extend these

_ lines until they cross. Label this peint P. - ' . . T
4. With a.metr{c ruler meagure these liné segments and write the ratios. ‘
- ' " e ' - = e ,
PA': PA = Pz e S :
Do PB : PB= ___ S : -
oC : OC = I - These shou\d il sumph{-‘y to L
' . B ) Qbouf 2.
: ' PO : PD = : ' ..
. N . B . . F4
. °¢~0'9-0<O-O'C-.'§~°-.-Q~°-C-0-.-0-0-0-0-O-.-O‘§-0-O-9~‘-O-O-Ooe-.oQ-‘-0.0-Q.b-0.&.6-9.9.0-0-9‘@-3.0
. £ ABC'D is an enlargement of ABCD by o scale factor of 2.7 | Co
4 " Q !
%, Pis the starting point for the enlargement. < -
O.Q.o...0.9...a.q.g.g.g...q...g.g.g..-..p.u.g.g.g.a.a.e.a.g.g.g.Q.Q.Q.......Q-g.g.g.‘-g-g-a.o-g.' 'y
O Yy
5. Find P (the starting point for the enlawgement). Measure the aides
of. the figures to find the scale factor of each. enlargement i : -
. ‘ L AW s e
.. . \Eshimate the vatio
. v ! . ) . .
. , ’ ._ e . A - - . -
. C\
. B
. |
v .
- . } 1
_ P |
R ‘ sEoThrr b ~
v ,'"n I o
Lo s




naheaab sttt head

R . C ,?‘(./_-l"_’ . e
o make, an ) < p-
: _ -
enlargement ot C ~ ‘ o -

cale tactor ot
<do the fallowing: | . , : < .

Hi :
_ 1Y Draw lines- fxum p Lhrnuz.,h int

A B and T : Mark the lergth of
22) - On line PA mark point A' so PA':PA - ’ SQ‘BF(\QV\"‘IPA on +h€
= 21, ' : '
L. “edge of & piece’ o‘r\papeg
1
Use these mavks o

tulangle ABC using _N ‘. ) _ : A -
a 't ] R : ] : \ '

On line PB mark point B' so PB':PB 5 2:
On line PC mgrk-point €' so PC'PC = 2:
3)  Use a metrvie ruler to wmeasure the sides of the

two triangles.  Wri te “thesa l;m, fos.
@ : oo ' .

.

-E\P ' . R ’
,w§~A P e

CA CA e e '
. N . - N .
' : . \v : | RN : '
. M- I3 cach side in theNew triang Le abott twlce as long as Its corresponding .
sidc\ku thu ar iginal’ . - R . ° \ ' . .
\ -, T v -

Trac L\ cach . fibumx on .mgthm sheet of paper and use the :
O sCale ldktul‘fo muk@ an vnldrgomont. ‘P is the starding - g .
: B point for Uu"»nl ugvmvnt

e . B Y . B b / o .

geale =
factor of 4 ,

- - . .. [ s .
_ . L - L ,“ @

] i o o -
g L 2 - w
L f scale factonr” of 2. &
T F)Lhcn acalc factor’
P 3

then scale facvtor

)r tl_'\' <«

scale factor

of 2

' H(‘I-H.E:‘.‘ factor Y -

P " B
- - -
' L) ¢ - v ‘ . . “ ) .
. . o B . ; .
. : . . - N . 3 . - s . - :
. . » . . M .
', [ - . .
“ . ' . : » ' b
. . . . ,
\




*T‘“* - T momm i A - — N 3 e
~ ‘ -
X a ; ; ' : I), ‘ ‘A§i’/
Matorone ot el v by
R N I -..__I___.
. A 1 cese tod tM{- Eract oy I\ ST Lo et \Ull-'«'«\l.l,l«t dhow how rnl;l!_\;«'m(fn[ . -
by oseale tactors ot g0 b0 S b e Cvively smaller. s Studeats coubd beoasked
whial would nappen wir o o weat b : “ b
1f the scale factor is less thQF'l, the drawing actually becomes atreduction or shrink.
\ Reduce triangle ABC bv a scale factor of Jl. P is the startizé point for the
: : reduction.
. 1) Draw aegmem‘:s ?’K,}Fﬁ, PC.
_ .____._p___.,, — - ' & ‘J et e R LR R e e e e e .J_' [,
o s 2) Find A' 8o that PA':PA = 1:2.
' . + * Find B' so that PB':PB = 1:2.
; Find C' so that PC':PC = 1:2.
- 3) Measure the sides of trilangle
A'B'C'. Ts each side in a 1:2
_ _ ratio with ites corresponding
I side in triangle ABC?
_ _ On another piece of paper trace each of the figures and do thé reduc-
a { tion. In each proplem P is the starting pdint for the reduction.
. . ; Reduce by.a factor of 1 : Reduce by 8 factor of l,
© — 3 (© feduce by & factor of N
E - ‘ A l"“ . : T ’ B
. Mg F ’
) ¢
) o @ Reduce by 3
N a factor of .
"L -
Qa‘
_ , £
. TYPE:  Paper & Pencil | .
IDEA FROM:  The Schddl ,_g_t;E«:;zm_t..i'.&\ s ¥ «
Project. Book D : : ;
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When the starting point of an énlargement or rgduction is between the original
design and the pew design, the new design will be upside down. The scale factor is
written as a negative number. . : .

t
For  example: Enlarge this design by a scale factor of -2, P is the starting point
:Q - for the enlargement. b

[}
Ao 1) Drawv lines PA, PB, PC, PD, PE.
‘ 2) On line PA locate A' so that P ige
between A' andIA, and PA':PA = 2:1.

€ -
Do the same for.,lines PB, PC, .PD, and’

o

1) - Measuré the sides of the new design to

see 1f each side 1s in the rativ of
2 to 1-with a corresponding side of the

\

original design. §‘A

4) 1Is the néw design tpside down?

Copy each design on another sheet of paper and make the new design. Be sure’to
copy the point P. ¢ - - ' -

>

QL N , b - C

o R | ~
P\

enlarge by a scale - reduce by a scale -énl.arge by a | . P
qupor of -3 . factor of m-% gcale factor of *2‘k

factor of ~2.

. PV N _ Use a scale factor of =4,

AT e S hen ™Mt h oy 1

{ Ppre pect 0 b, 0 ne & ] R

]

PL. . ) s'

Y8 .
. | %

Challenge: Stand the box Challenge: Tind out what I think of

on its end by making an my mother by making an enlargement

enlargement with a scale of the word .




1) * This is a “"practical” demonstration - Ct

} .
- £. . Natg the image in'the frame¢. Remeasure the oblact(s).

. each distance and then measpre to check. Students should discover that }é
~of square : length of shadow = distance of square from the projector

- d. Observe the portion of the slide projected inside

k § JESS ] AT e —mim a v Ab s s

{BROJECTING THROUGH | - -« o
T THE HINHOLE e

NI IR N Ai&l'

B A LS e LB g B Bt
A ¥

Y

——— 7

5ni'i,.f :

of” theyconcaept in Bigg
Life. ' -

)

Construot a 6-in. square and .
place it 1 ft. in front of a a
Projector. Locate a screen Lt -
behipd the squaréd at vdrious distances °* . - o
from the projector, e.g., 2 ft., 3 ft. or . -

4 ft. Have .students estimate the length of th@”ghadow At - o

‘distance

of screen from the projector) A discussion cap be held on the ratie” of the

areas of the square and the shadow at each diﬁtané@. . S
/////ﬁ 2) This is a "practical! demonstration”of the concept in :
A Nggative Feeling. . ' '

R Make-a small pinholeg in ag"éce of heavy paper. Hold

'»Q ~ ‘ * the -pafer about é'iﬂch;s”'rom the wall and hold a’

' lighted candle in fxoht of the pinhole. The image of
the-flame projegs®d onto the wall will be inverted. A

\ diagram of how g s?mpie camera wogks also illustrates

NN s

this conpept. . . ,
Use a slide pro- )

jector apd a 1-foot 7

square frame to o~
generate a seri<s
«f enlargements
with a coaftant
gcale fdctor,
e.g.,7 2,

a. Select a slide: Mark the
center (dot with pen) for a reference point. "

M -

b. Mount the freme on a wall. ' o

-

. -
¢. Position the projector about 2 feet from the wall so that the
dot on the slide is projected in the center of the frame.

the trame.~»Select an objget (s) near the center
of the frame (like the button above) and meapufre
its length. J - - g:
e. Double the distancefdf‘the projector. from the
wall (keep the refef%pce.dot in_the center of the frame).

.

g. Repeat. Students may prédict nawuleﬁgths of object(s) for new distances?
) _ R

o ‘:"29;1. | | | | \

R T Ty h
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A‘SNADDY SOLUTION TO %

»

~

 SCALE pRAwiNGs ™ -

-

Matertals needed} Several iden{ical rubber banda,a thumbtack, "a thtim@tre

CActivity: Loop two identical rubber&bands together to

4

rulex, batcher paper, lalge table, *
[

form a knot 1in the middle.

_ ro enlarge triangle ABC ' ' ) - ot
) ’ 1) Pick % point X so the distance from X to A is longer than the 1§ngth of "a.
- rubber band. ,
2) Hold one end of the rubber band on poink X with your thumb or
- . the thumbtack. A\
- 3) With & pencil in theé other end, stretch the rubber bands
" .until the knot is over A.. Mark a dot with the pencil .
: and label the dot A'. . .
, 4) Repeat step 2 with the knot over B to
. + find B', then over C to find '
\ Cc'. e ¢ )
v 5) Connect A', B', and C'. A

Megsure the lengths of the sides of
the two triangles and write these
ratios. ,Then write the ratios in sim-

g e e e e —u e o e e o o g M

\

{

plest form, ‘ .
v A'B':AB P s :
. A'G' IAC = : e o | | v -~
B'C':BC = Ol & @ P . R . ]

The rubber bands have ﬁelpad you make a 2 to 1 enlérgemenq. Do one of your own,

- . ‘ ) | . . . ' .

o .. ‘ B > . . - .

- TYPE: Taper SPencil/Activity' T wy »
THEA FROMG The Laboratory Approach to 1 '

Mathemat fes and Dakland Countv
Mathemat{es Prolecet

(Y '_ . . . ' .. . '/ ]

/ 11 v\ M. iklm A Scale brawving

s h

R
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i'@ a 1) How'mahy rﬁbb r bands w&uld you use to make-a 3'to l‘éulakéement? . A /
' ' Could you mak& a 1 to 3 réduction? o a ) P . \ ..
- N
~
_ _ . _\: - - —__
_ . * _ }

Degigns with curved lines can be en~
larged by watching Jjust th knot and
moving the pencil so the knot traces
over the design.

. bl
\
(
% .
3)" Find a design that yoﬁ like and make
* ‘& 3 to 1 enlargement, A large, simple
deg’ign is easier to ernlarge. '
. LA _
' 4) Use an enlargement done by &-classmate
and make ' a reduction of the design. Com-
. pare your reduction to the original design.
r | »
| . )
. .- e et b . 3 ) - .
A . ' .
' " ) T ’s_t'nbhul hands e neede
| ‘ Challenge: Make a § to;2'en1argement .o Flee HVf“”J k”:f Proe N fanaee y
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Fhe pantograph fs a device used to

make drawings larger orv smalter. .
+ The pantograph makes use ot ratfos, -

Use thd strips on the next page.

y ' Assemble Chem as shown above.

hils tlowehart telis how to "use the pantopraph.
- to mllu a bargg copy of a drawing.

SAttach Hase .| Be sure_that the "
. start Pirmly O base remains fixed.
t l at sul Idu‘

’ Place lmlc, D over _
" the tirst point }6 .
o _the t't_s.',mu. i
' “Mark a dot on the

paper through
hole A .

Y

! Move hole D so that jt is over
another point {n thef fipures
“lark a dot on
the paper
. o ! thronwe h hnltf AL
e e, e e e -
. Repeat this proc ess until you . o
we enoush polnts to complete '
‘w f igure, 4
S — s e e e .».vl ..-...A.' - ot ‘f e - ,_ S )
* Connect the Motz ,
) - 1 vou have waraeds
‘ ’ ) ) .-
° Measure th\b sides of both\figures I
to find the ratdos of thelr sides. \
o i ‘
L] hd . ' " .o ‘
A} - .
r~ Permission to use granted &
o . : " by Scott, l-‘oresmnp) %nd Company '3
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To .Make a Hypsometer:
1) Cut out a piece of
corrugated cardboard -
8" X 10". Y 11 8
'2) Paste grid on cardboard
‘ (see picture below). \
3) Punch a hole on the X ‘and " .éR
attach a plumb line~-a 15"
string with weight .at oppo-
,8lte end (£1ishing sinker). N
"4) Tape a drinking straw to the top of :
the cardboard, laying it over the " S‘
+  hole.” , . .
) DRINKING STRAW * » N
N,
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Have students measure the height of the outside wall of your school.

I. Measure a distance "d" from the wall. _

2. Sight through the drinking straw to top of wall. Find point T

) where the plumb liné crosses the bottom of the grid. i
- - . : = (HwaAn
i L]
“
. o
| 21
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3. Reep the string at T and find the distance "4"
. on the distance scale. .

L
4. Go directly acrogs to the point where the atring
crosges this line. ' .
5. From that point go directly down to the height
scale. ‘' This tells the hefght "h" of the wall
above eye level. .

- 6. To measure the height of the wall add "h" to the °
height of the viewer's eye from the ground.

<&

[1

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. =~ —-

In the classroom have students measure the height
of the ceiling. One wall could be selected, heights
of varilous objects on the wall determined, and _
graph paper could be used to make a scale drawing.

4

-
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 could Jthen
congtruct a scale drawing of the front of their
. homes. The front of the school building could also be
«drawn to scale, . °

-
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There are a number of ways to make a scale drawing of a field. Some methods.
use “expensive pieces of equipment to do this accurately, but it is possible to
make a good scale drawing using equipment from the classroom. . /
) !
- \
—. Equipment: Flat tﬁze or board S

placed on top of an
inverted wastebasket
Ruler
Tape

. *Alidade
Large sheet of drawing
paper

K
-~

*An alldade is a straightedge

. with gights and can be made
with a ruler and two nails.
/

1. The studen&éfshould familiarize
themselves with the region before
beginning the scale drawing.
Landmarka, especially those that
indicate the shade of the region,
should be located. The land-
marks could be listed or a

f? rough sktch of the region \
drawn with each landmark la- c
beled.. Markers are needed at
the corners of the field if .
natural landmarks do not occur.

2. Label two wooden stakes P and Q and place them ten metres apart in the middle
of thﬁ&iield‘ Be careful that the stakes are not in line with any of the
landmarks. ' ‘ \

t 3. Tape the large sheet of paper to the table. Select a aultable 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, 1. e.,if a scale of

¢ l emt 1 mis chosen, draw the two points 10 cm apart, :
. . 4 (\ " .
. TYPEG Netivity . ? ' T
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Place point P over stake P, ©

Use the alidade to line upr
point Q on the paper with
stake Q (you may have to
turn the table slightly).

- The table must remain 4n- - ~.

this position as you sight
each landmark from point P.

a

¥

To sight a landmark fromy
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.

" To complete the activity move

the table over atake Q. Line
up 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.

The field can now be repre-
sented by connecting 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 landmarks.

..........

W N
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A -homemade or commercial ( TQ!%)Q .

traneit can be used to make a N ik ﬂ&;::>

scale drawing of\n*field or . "“ Y \

>playground : D -

_ Stakes P and Q ghould Be' . - _~'.. ) TQP@ "1__7 pm STPQW Cl+ C&I’ﬁ"@r :
positioned as thdy were in ;ﬂe activity eg%itled T IS Y "fwfﬁ;f ;iq R

‘o "Stuke Your Claim, Place the transit oVer stake P | _” - T Tra g

4-:-:;
record the transit readings for egch landmark, aqd

then repeat for stake Q. To make the

commercial transit readings easier to"

_ -interpret: place the tranasit over atakc N,
’ P, sight stalue"ﬁY and set the transit

at 0° before sighting any landmarks. After

moving the ggansit to stake Q,. be sure tev‘

gight stake P and set the transit at 0°,

A table will help students onganize'the
results so that each landmark is.?aired
with the appropriate transit reading.:
 ,In the classroom select a sult-
.~ able scale. Use the.scale to label
s .'two points, P and Q, i.e., if a scale

« of L cm : l;m'isf chosen, P and Q are

°

+ 10 cm apart. - Connect P and Qvwith a
line segment._ The scale drawing can be completed
by using the tabla of angle measurements, & protrQCtor

and a strathhtodge. ) ) - .

o,
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SCALING: SUPPLEMENTARY IDEAS IN SCALING
« 0 . . " . - . ) i ) -
. TITLE _ " .- OBJECTIVE ) TYPE *  ° ,
L ¢ - . . . e N :' ' . .. . Ty . -
+ ., 1. MAKE A DIPSTICK ’ 'USING A SCALE TO "ACTIVITY . "+ . ¢
. N ‘ . DETERMINE DEPTH = = * - .
n. , . ' ‘ ’ o
. 2. THE GEE-WHIZ GRAPH USING SCALES TO GRAPH' DISGUSSION = .
’ ) . ‘ TRANSPARENCY b/
, v - S
3. WRAP-A-ROUNDS "_a___D_IS_?QBIING___WUH GRIDS ' PAPER 6 BENCIL
] B o ACTTVITY :
~ - _‘l "r .
4. THE PERPLEXING PENTOMINOES WORKING WITH SHAPES . - ,4\‘<:1.~1r.vmr,;,~ N~
5. HOW WELL DO YOU STACK UP? -  DRAWING SKETCHES OF “3-D ACTIVITY :
o 3 . MODELS - E o ’ - )
6. HOW WELL DO YOU STACK UP BUILDING 3-D MODELS - ACTIVITY -
THIS TIME? - FROM SKETCHES = - , :
f. ’L‘.,, - T . Y-
“s 7. 3 FACES YOU SEE DRAWING SKETCHES OF 3~D PAPER & PENCIL :
: ' ‘MODELS o - . )
C o _ . o S . ..
8. 3 FACES YOU SHOULD HAVE _IDENTIFYING 3-D MODELS PAPER §& PENCIL
¢ - SEEN FROM SCALE DRAWINGS Co,
9. 3,FACES YOU SAW MAKING SCALE DRAWINGS- PAPER & PENCIL
~ OF 3~-D MODELS ACTIVITY . o
10. 3 FACES YOU HAVE SEEN MAKING SCALE DRAWINGS _PAPER & PENCIL e
- ~ OF 3-D MODELS ACTIVITY -
11. CAREFULLY CONSTRUCTED CONSTRUCTING 3-D MODELS ACTIVITY
* CARTONS v - | TR
. - » . o .
:12, SCALING A SKYSCRAPER USING A SCALE {0 LOCAlE PAPER & PENCIL .
~  POINTS S
" 13. ‘SCALING SEVERAL USING A SCALE TO LOCATE PAPER & PENCIL
SKYSCRAPERS \ POINTS.
14, BUILDING A SKYSCRAPER CONSTRUGTING 3-D MODELS— AcTIviTY 7 -
15. BUILDING SEVERAL CONSTRUCTING 3-I3- MODELS ACTIVITY N
SKYSCRAPERS ' " | | )
. 16. * LABORATORY PROJECT-= CONSTRUCTING A SCALE MODEL . ACTIVITY |
. CONSTRUCTING AOSKYLINE oL
. ' 8 ' . &
Al - . '
3 . . ' . . ;
. J0r . - i
& \ ¥ . .o LN 9- . X
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-

OBJECTIVE v
_ MAKING A SCALE MODEL

,

MAKING A SCALE MODEL

« USING CONTﬁqR" LINES

). "

¢

« TYPE

ACTIVITY

L]

ACTIVITY

PAPER & PENCIL .
ACTIVITY
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. Thils activity calibrates a dowel which can then be used as’a -
dipstick to check the level of fluid in a contailner. )

Equipment: Eight tq ten containers approximately the same

~ | | ,»_m“i o height but having different shapes, I B

_detergent bottile, atarch bottle, pop bottle.
catsup bottld, milk carton, vase, bubble bath
containers ' | y

Eight to ten thin wooden dowels

Eight to ten graduated cylinders that measure in

‘ml (medicine cup¢ from a hospital work nicely)

roo T

1. (a) Ueé an'irreéularly shaped bottle for a

- classroom demonstration? Let the students
make conjecturés about where the marks will

appear. Pour 50 ml of water into the
bottle. Carefully lower a thin dowel into

the bottlé until it touches the bottom.
Lift the dowel out and mark"the water

level. Repeat the procedure until the

K\; botLle ia full ,
(b) The dowel is now calibhrated to meHsure
fluid levels in the bottle t thé“n&arest

50 ml. The dipstick represents a scale

for the bottle Jjust as a legend represéntﬁ
‘a gcale for a map.

(¢) Discuss how the spacing of the mprks is

related to the shape of the bottle..

ke

2.:7(a) Divide the class”into groups. Give each group a bottle and have.th
a dipstick for their container.
(b) Collect the bottlcs and the dipsticks. Have eath g group try tom tch the '

d’“‘ti@kq with the appropriate containers, : _ ) 4
3. (a) Ask students if they know of any uses for dipsticks. o

(b) Suggest that each student check the oil and/or transmission fluid level in

v

- _ the family car. ‘ '
' (c) How doag the gas station operator measure the fuel in'the station's tanksKLJ
’."' _ ‘Suggest that each student check at their neighborhood station. Perhaps._the

attendant$yill demonstrate the use of the dipstick3(

TYPL s Aewliiew _ o | .

& | .. . 303 -
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My pcym‘tg ‘thmk I wafch too much
~television. I wantto show my po.mm“s that
I veally cutting down. T have o vecord for
a. year with my-mcmfh\y"‘\’p‘t‘od&:‘
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(PAGE 2)
-+ Here ?s ancther eké,mple.. I
-+ The original. drawing con be drawn .on tracing
paper, {lipped over for the *reverse imoage,” ahd
copied - onto the cylindricod. graph paper. = -

- -
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,‘mt.erinle needed: . Five squares, 3 centimetres on a s » and centimetre .
grid paper or five 1- 1nchﬂtilea and inch grid paper.

L]

. ) -

The prids should be duplicated on heaVy construct ton papoer.

Activity: o : N .

. . ‘ | L

1) A pentomino is a patiernsmade by joining 5 squares together . 1,
8o that each shares a common side with another. How many

different pentominoes do you think there are? ' EXAMPLES

J ]

L

ﬂ’ 2) Take the 5 squares and make all the pentominoes that you
"can, Copy each pentomino pattern on the grid paper and [] [ [ 1]

cut out the shape. If one of the patterns canp be turned |- - -1 =
or flipped to exactly fit gnother one, the two patterns 1 ] N
are the same pentomino. . a

These four patterns are

N Check with your teacher CITTID 5 in o row the same pentominigs
to see if you have found o
all the pentominoces FLI:EE fI;L}] ot rew
4) Try to arrange the - _L] F 1] t}wlﬂ {ﬂ 1 o -
pentominoes so ‘that they tj— ;i L]
make the rectangle. Do -
not overlap the pieces. ,H.Q 1] 7;;?]:} } in a row
There are more than 2000 . 4 [T S
. ways to® do €his! ) 1] . y
: . o 2 in a rov . .
Bbob ra Pe tane e ) Play a game using the pentominoes.
!’ 'I *T _*! . i -
L 1. Needed: 2 players
LﬂLI' A]i_ Game mat is an 8 by 8
l :[_»[ '''' i A square constructed out :
8 AR BN B : - of the grid paper with _ >
oS rect A alternate Bquares shaded. '
IS A A - -

(. . Iﬂ'l;fl_Af o a) Players alternate picking -
...... %jf 1* . [ij_" - pentomino pileces until all
e e e o . the pieces have been selected.

by 1S reetanels _—

T 11"1I~]IT

1 L{{ et

’

b) Each player in turn then
' places a pentomino on the mat.
Play continues until it fe
impossible for a playér to
place on that mat a pentomino \
i . that doesn't overlap another
-~ ' pentomino or lie completely :
on the mat. : S

. - ) ]

L_-. D ———

c) The winner 'is the last perfon
‘ to successfully place a

TYPE:  Activity :
: pentomino on the mat.

Yoo 39




Matdtialé needed: A sat of cubes

gemay e

:K ~ . HOM WELLADO YOU STACK UP? R I
A\ ! . , Supplementarsy Lleass o PR
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Activity: Make .each of these models with cubes, On your paper draw a sketch of
" aach model that shows the top, front, and side views.

3\
- o
/
-
¥ \ . . ) . .'. . .
_ ' <§22> X«Z cubes n
o - : this vow.
Y3 cubes in i
. this vow
. “3
{

e B e 8 e S e S SRV 3
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- ""‘TT l? HOW WELL DO YOU STACK UP THIS TIME?
N L . ,,,/'L
- . _ Miterials needed: A set of cubes '
j Activity: Use the three *views. First, estimate the number

of cubes needed and then build the model.
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“wIh?ﬁg_éxgwingﬁwagg;ﬁﬁiﬂfrgughﬁﬁkc;chea“and“are_“mu“__,ﬂ.“
not drawn to scale.

‘On another piece of paper sketch the top, front, and side of these blocks 1like
the example, o s . )

. "Il‘ -']i.. l-"‘ “ L
4 Lo soown
, ot
2_ . PR .
' bt ‘l:!l' ?’,!,',’
. e,

A i

Gerome L rie Solods, Discovery Blockw, .

or pieces ob fbhe Soma Cubee puzzte
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fres Paneg & Foneil
o bd be gered g omeetele Top this

avtivity, S,
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Materiale needed: Metric ruler’ .o

i s . . .
Activity: Make a s,cale drawing ot tlw top, front, and side of" each model. Use
- ) Y ‘3(:&1](1 of L em : 1 m, . . A
"« Example: . . 2 S

££ . X3 . - S KR I et T e . e LY
- o . ' . SL A > . . .
. S \: Top . TOP A . '-.fgg’ ) F—\"O\r‘\s}“ @ :. S‘de . .
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. S0, 53 4
e -"'iz.,’f..*g
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s y - , An 4 A
et &\.‘ -, [} .
Gwm 1. '
) Gwm 3m
Y
¥
-«
o« &

5 T . LT
:1"”) . ' _
. ! Estimate the number of l-metre - -
: R cubes ‘néeded to construct each model() IR
A - 7 . Check your, estimate by building each =
.- : : ' : ' model wlth cubes.r o ¢
M r . .
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Materials needed: Metric*rulef / s
l - !
Activity: On another piece of paper make a scale drawing of the top, front

;%a si&c of each model. Use a scale of 1 cm ¢ 1 m,

?

s
N LY _ _
drow o. dotted line 1o !
indicaTe the hidden
K edge.
) * ’ o & t
. _ ' Estimate the number’ of . . -
‘ *1 metYe cubes needed to | - v
.' b -~ construct each model. . : :
T - - Check your eatimate by .
| Thib ngc% | SRR SN I IPCCEY B NV buildinﬂ'eaCh mOdel'
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1) Cut out these patterns along
' the solid lines and fold along
R the dotted lines.

.
TN RS, P m .- e bn re ene wiin 6u ' &

2) You can color the pattern
e ' . . before pasting it together.
Don't color the tabs. They
won't stick together.

_- ' §
-

q
0
-
e T L T

.
S L X R

Rt ememwesmorace

3) Put paste or glue on the tabs
- - - Y . . and make these models.

¢

o G T2 e i e W me e W

’

R R D A .-‘-L

-

- hmnumnﬁnmnnmmhﬁ&md ey EA S G GD G 6D AR WD e T S L o XY
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- 4) On another plece of paper

A ' . make a sketch of the top,
R . - _ ‘ front, and” side views of

each model. o

Poxmission to ume granted o b il e copeeior
by Teachers Exchange . »

‘. | .\_ o | omeFranciacglG:




1)

3)

AREFULLY
ONSTRUCTED
4 ART’ONS (conerinuep)

T

Bring several cardboard containers for the students
to take apart to see the patterns used to construct

the contalner. Some suggested contalners are shown

on the right. Students could plck a pattern and
use butcher paper to find an arrangement of the
pattern that minimizes wasted spacev

Have students draw the pattern for each figure below.
The patterns could be checked by cutting them out and
folding them back together.

’

5cm
Scm //,/?;;;//J

4 .
The piecew from the Soma cube puzzle could be used as models for patterns.

%

[ 4
Permissiq;y&o';ﬁse granted
by Teachers Lichange
of San Francisco

e
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SCALTNG ﬂ?ﬁI_J

Use a scale of the edge of a cube : 10 feet
to answexr theése questions about the skyscraper.

“

?

l) a) How long 18 the building along the front? a
b) How wide aldéng the side?
¢) How high?

VAR VIV VANATAY

. ke 2) There is a broken window on the front of the
T - building, 50 feet up from the bottom and 20

- ' feet from the left side. Put an x on the
broken window.

v ¥
\- ' . . v
3) A window washer is working on 6) The building has a ventilating unit
the right side of the building, ~on the roof. If the unit is 15 ft. {
10 feet from the back and 30 from the front and 15 ft, from a side,
feet from the top. Put a ‘ put a V on all places where the unit
small * where he is working. could be located.

4) The flag pole carrying the 7) Lobbies, hallways, restrooms, storage
company flag 18 in the middle aregs, etc. take up 1/3 of the sky-—
of the front of the buillding, scraper. If an office 1s 10' by 10!

35 feet from the sidewalk. Put by 10', how many offices are in the
a @ where the flagpole is, skyscraper? %

8) At night the company's neon 8) How much office rent 1s collected each
sign is turned on. It is month 1if the offices on floors 1; 2, 3
sign 20 feet long and 5 Igi@hs rent for $150 per month, floors 4 5 6,
high. The upper left hand 7 xent for $175 pex nonth’ and £loors 8,
corner of the sign is 15 feet 9, 10 rent for $200 per month?
from thé top and 15 feet from A\
the left side. Draw a rectangle - -
in the position of the sign.

.. o At vty frouble v fauala o iag

s aalierne the concept can
b b o model asing cubes,
: . , _

TYPrr Paper s }’«-‘-nﬁll
i
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T IYPE:

%§ 2)

il

#2

A window washer is working 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,
o

Another window washer i8 on the side

of {#3, 20 metres from the sidewalk
and 17.5 metres from building 1.

Put an x to show him. N

Lobbles, hallways, reetrooms, etc.

% of each building. If each cube represents

ona office, and each office has one parking
space, how many spaces are needed for

“ bullding #1
building #2
bullding #3

__Use a scale of the edge of a cube : 5 metres .

T

Jaing o & (zle' ta
._7.a’(’.1/t
Supplementary Tdeas 7

il

Polnd o E

in Scaliag

SCALING . I

v L to answer these questilons. .

1) How long is each building (front)?
How wide is each buflding (side)?
How tall is each building?

8
2 #3

Mr. Jones has an office on the 3rd
floor of building #2. - If his office
is 15 metres from building #3 and
10 metres from building #1, put a
J on Mr. Jones office. \\

[}

Mr. Smith has an office 15 nmnetres
higher, 10 metres to the right of,
and 30 metres beéhind Mr. Jones
office. Put an § on Mr. Smith's
office.

There 18 just one elevator for
all 3 buildings. Shade the place
that would be the most convenient
place for the elevator to be
located.

i
8) Which bulldings could you see 1f you were standing far away with your

back to the:

a) South
b) West
¢) North

Vg g | d) E&St_

ﬂ o~ )

i Fi
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1) a) Use a scale of the edge of a cube : 20 metres. Make a model of a
building 60 metres long (front), 40 metres wide (side), and 100

metres high. .

b) Does this sketch show the top of your model? TOP

c) How many cubes are in your model?
d) "'How .many cubes would be in the model if you use? this scale, the
o . . edge of a cube : 10 metres?

»

2) a) Use a scale of the edge of a cube : 5 metres.

N - . Make a model: 20 m long (front), 10 m wide (side), 50 m high.
b) Draw a sketch of the front of your model. .
O : *~ ¢) If-this scale was changed to the edge of a cube : 2 metres, how many

. ) * cubes would be needed?
. 3) a) béeph scale of the edge of a cube : 10 metres.
. -~ -Make a model: 20 metres long (front), 40 metres wide (side), 80
metres high,

b) Draw a sketch of the aide of your model.
Y L.

¢) How many cubes are in your model?

d) TIf you changed the scale to the edge of a cube : 5 metres, how many
~cubes would be needed? '

» . 4) a) You choose a scale to.-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) Dfaw a sketch of the front, the side, and the top of your model.
¢) How many cubes are in your wmodel?

d) Compare the scale you-chosé to the scale choseh‘by a friend, If -
different, how does the number of cubes needed to make the model

. o _ .compare?
™ ) _ P




Materials Naédad: A sat of cubes, a metric ruler.

Activity: VUse the cubes to make models TOP VIEW
of the buildings below uaing
a scale of the edge of a : 2,
* cube : 50 m. ‘Fit the build™ ) '
: ings together like this | 3

y . . ‘

- \ ;
Length (front) Width (siQe) Height
Skyscraper 1 50 m , '50 m _ lSO‘m
‘ Sk&acraper 2 400 : 50 m £00 n
‘ Skyacraper 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 sketch of the view-with your back to;the South.

hl

k]

¢) Make a scale drawing of the East view. Use a acale of the edge of a cybe ! 5 cm

o | u /- R 4

. “d) Make a gcale drawing of the South view, Use a scale of the edge of a cube : 1 cm.

o

" Challenge: = ~_

Make §our own skyscrapers,: .
decide on a scale, and make

; a sheat like this for a

. . classmate to do.




Laboratory project—

constructing a

QNHORN

skylinc‘

Old Orchard Junior High School, Skokie. Hiinois

I read with great interest and enthusiasm ,
the articke in the January 1970 issue of
the ARITHMETIC TEACHER entitled “Prob-

-lem Solving with Enthusiasm-—the Mathe-

.

matics Laboratory. ™

Thelicve that the mathematics Taboratory

is the thing of the futire, With that idea in
mind, 1 should like to_make a contribution
based in large part on the format used in
the articte just mentioned.

Constructing o skyline
I Maternials necded

a) Construcgion paper -

b) Ruler

¢) Protractor

d) Compass

e) Straight pins

1) Scissors

£) Spray paint

2. Assignment card
& u) Using construction paper and scis-
sors, construct and cut out the build-
*ing designs indicated below. Use -8
scale of 1inch == 100 feet.

(1) Department
high, 500 feet wide .

(2) Oflice building-—1.050 feet high,
250 feet wide

(3) Chaeh building—275 feet, 225

“ feet wide, with a steeple the top
of which is 850 feet above the
ground -

(4) Apartment building—725  fect
high, 150 feet wide, with a pent-
house 25 feet high that is % as
wide as the building

store—300  feets, )

(5) Convention’ center—-400  fect
migh, 300 feet wide, with a semi-
circular dome 300 feet in diam-
cler

(6) One or lwo__b_\_x_i_l_dil_\gs___(_)f your

own imagipation
b) Pin the designs to a picce of cona
struction paper. ” '
¢) Pant with spray.
d) When dry, remove the outline,

Additional information for the teacher
The objective of this experience is to
increase understanding and encourage stu-
dents to discover relations and procedures
< the following arcas:
I. Sctting up pmhlcn}s\;hut deal with ratio
and proportion
2. Solving simiple algebraic cquations that
use cither cross multiplication or the
method of the LCM
3. Using and reading measures from a
ruler, protractor, and compass
4. Understanding various  geometric ﬁg:
ures
5. Reading directions of o™ mathematical
nature
6. Acquiring various acsthetic apprecia-
tons m art
The advantage of a project such as this
T s that students can fise their hands as well
as their heads in learning. 1onot only gives
them o good fecling about mathematics,
but also encourages them to get involved in
othier laboratory projects.

Eprror’'s Nowr. f like this! Why not try
it? CHarl otire W. Junat.

Permission to use grauted
' . by National Council of
Teachers of Mathematics

300 _. o
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Materials needed:

Tl eed S e e A e e e m

n

Basketball, grain of sand, several
peas, large stralght pin, orange,
peach, plum (or objects similar in
size), metric tape measure,

-

Activity:
(1)

Look up the actual sizes and disg-
tances of the planets Prom the sun.

(2) Take your class outside. Have one
student stand-at home plate of a
ball .field (dr goal line of a foot-~
ball field) holding the basketball
to reépresent the sun.

" (3) Have the students estfmate the

' positions and sizes of the pMinets.
Place students holding the cbjects
at the appropriate distances (until
spad¢e runs out).

(4)

Refer.to other distances as homes

where students in your class live,
l.e. Uranus would he the size of a
small plum located at Nancy 8

house.
Y o

(6)

(3

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 :
or 1 m: 2,400,000 kilometres.

This would be a good activity to
be done in cooperation with the

M

science teacher during the study of

the solar system.

;%Azg/l/l@vé; e

R P

(

2,400,000,000 m

Hﬂqﬂ«le(al\ NI

. .
TN T _" { I

F If the sus 18 the size of a-baeketball,

Mercury 1is the size of a grain of sand
25 motres away.

Venus 18 the size of a pea 43 metres
away. . z

Earth is the size of a pea 65 metres
I awvay. . e

99 metres away.

The asteroids are specks of dust

averaging 366 metres away.
1

Jupiter is the size of an orange
402 metres away.

\\ Saturn 18 the size of a peach 644
metres away. i

Uranus 1s the size of a small plum’
1 kilometre, 207 metres away.

4

Neptune is the size of a smaller plum
‘2 kilometres away.

Pluto 1s the size of a paa 2 kilo«
metres, 414 m@tres away.

"Mars is thesize Of a 'laroge_ pinhead S



-by having students construct -8 square - - ———. ..
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TEFACHER DIRECTED ACTLVITY

One of two movies, Powers of }ﬁn

ox Cosmic Zoom, or the book, Cosmic View

by Kees Boeke, can he used to emphasaize

the immense size of the solar system

and the universe. If the book 18 used,

the concept can be made more relevant

1.5 metres on a side. 1In one corner

draw a series of gquares 15 cp, 1.5
cm and .15 cm on a side. These sgides

will show four successive powers of ten.

The measurement of 15 c¢m is being used
because it corresponds to measures

uged in the book.

¥ Outside have students measure
off a 15 metre square and place the
1.5 m square in one corner. If the
achobi ground ia large enough, measure
off a 150-metre square.

Then, on a éity map & lSOQumetre

square can be drawn with the school
in-one corxner. By velating the series of squares to the pilctures in the book
numbered -2 through 4, students might get a "sense of scale." ' The .15 cm square

will be similar to. the plcture numbered ~2, and the city ﬁap square will be

gimilar to the picture numbered 4.

The films axe available from:

AYRE: Aetivity

POWERS OF TEN (8 min. color) COSMIC ZOOM (8 min. color) -
1968 Producer: Charles Eames 1970 Producer: National Film Board of Canada
The University of Southern California Contemporary/McGraw Hill Filums '
Division of Cinema Western Reglonal Ofe. .

Film Distrxibution Section 1714-Stockton Street

Univeyxsity Park " San Francisco, Ca 94133

Log Angeles, Ca 90007 ‘ Rental @ 12.50

Rental @ 10.00 \ ~

324
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. Contour lines are used to shpw elevations of points on a map. Road builders,

C T

farmera; geologimts, oceanographers, irrigation engineers, hikers and skiers are

just a few of the people intetestﬁd in the contour of the land.

eral demonstratione can be idore to illustrate contour lines,

1 D

%vﬁﬁgl aolids can be placed in an aﬂuaxium By lowering (ox raising) the water -«

lgvel and recording the results, a set of contour lines can be druwn

-

2) 1f you have access to a sand pile (or clay), mountains of wet sand can be made.

EN

Cut off the tops of. the mountains and record the results.

in. -

.Gi‘m.

A in. Horizontal planes
. Rin defining contours ot
v Oin successive levels.

3) Make a gimple paper cone. Care-
fully trace around the base to
show the 1argeét contour line.
By cutting strips off the bottom

(or top) of the cone the remaining

A

contour lines can be drawn.

4) ;Studenté with vivid imaginations 5) Similarly, if you have students that have flown
) could be asked ‘to think aboﬁt the over cloud enclosed mountains (maybe you can fin
. world Eeing flooded. They could a picture to i1llustrate this), the students couls
/,‘I’P;Hdraw sketche$ of the écntoux lines describe this and draw a sketch of the contour
‘ ;ﬂ;ﬁf mﬁuntaiqq Bg ;h&;w&tax ﬁ&&@d&da -+ lines as the:clouds rose or fell,,
O R S PO O n[ : . -
o
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' The following are problems that can diagnose a studont 3 understanding
of contour lines. , -
pr R SRR T ez i i s o ey
- N Match each letter with a number. Match each number with a letter.
A D - E .. _
1. Has two summits--the eastern _ *
one the higher. ' e
Has its steepest slope on the
south~east.
Is 8 round hill with twin summits. o
It descends vertically on the west side .
- . _".I'h_e“northern slopes argiyery steep. Qj Oblique Vview
Se S -
- . Diagrams of mountfins can Be used from z e
which students can draw their own centour _ - ——
! lines. ' : : _ ésf/
. i e
' RRRRNY

Top View
@W‘Wmn\\\\%\mf!lmwmm/

N NN

‘ I
\ |
N
| side \T

mTevvaJ :
' . R dcﬂum ' : R _:_:._:
| - 7" Overheod =
a S R view
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. Hikers make” practical use of contour lineg by determining Whe easlest and .
quickest route between two points on a map. .

A good rule of thumb is to Yeckon that
for every contfour line climbed (25 feet) you
can run 100 metres on the flat. This diagram
explains this formula.

CLIMB vs. DETOUR

The direct route over the hill is 330 me-
) tres long and climbs 175 feet. Therefore,
o ‘this is equivalent to 300+{7x100)=1,030 metres
" of level travel. As the detour around the
hill is only 900 metres, this could be the

| quicker route to Control 7. 4
e ) o i e “,_
The following are ideas for activities and investigations that could be ///

developed into lessons.

~

1) Contour maps of the United 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) 1Index to Topographic Maps of (your state)
" The request should be sent to:

e
(west of the Mississippi River) (east of the Mississippi River)
Denver Distribution Section - U.S5. Geological Survey
U.S5. 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 8ta£e
has the largest difference? Are thexa places in the United States Lhat are
below sea level?

- A

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 1is
- highest? What is th¢ deepest point in the ocean? How far below sea level is
' it? Can you find a Shg:graphical map of the ocean floor?

~4) Read about how the plant life changes as the elevation of &~mountain gets
higher., Label a mountain w;mp contour lines according to the vegetation.

5) Read about the Lewis and Clark expedition or the Oregon-California trail. Draw .
a sketch and label the elevations of the cities, mountain passes and important .
points along thé.trails. How long did it take the travelers to finish their
journeys? If the big snows started in November at elevations above 3000 feet,
when would the travelers need to start thelr journeys westward?

—

4
-
<
f—————




SCALING: MAPS

‘.l'

" 6.

7.

9.

TITLE

WEIRD COUNTY, U.S.A.

r

THE GREAT LAKES

KILOMETOURING AROUND THE

e U8 A e T

AROUND THE U.S.A.

FOREST FIRES ARE A REAL
 "BURN .

WHERE'S IT AT?
OUR TOWN
IT'S ABOUT TIME

DO YOU KNOW THE WAY 'O
SAN JOSE?

OBJECTIVE

USING A SCALE DRAWING .
TO FIND DISTANCES

USING A SCALE DRAWING
TO FIND DISTANCES

USING A SCALE DRAWING

"USING A -SCALE DRAWING

TO FIND DISTANCES

USING ANGLE READINGS TO
LOCATE POINTS ON A
SCALE DRAWING

v

USING A TIME SCALE TO
LOCATE POINTS o

READING ‘A MAP !

.. USING A SCALE DRAWING

TO FIND TRAVEL TIME

READING A MAP

—~ %0 FIND DISTANCES - ~— — -

TYPE
PAPER & PENCIL

PAPER & PENCIL,
PAPER & PENGIL

PAPER & PENCIL

PAPER & PENCIL

PAPER & PENCIL

'PAPER & PENCIL

ACTIVITY

PAPER & PENCIL:

PAPER & PENCIL
ACTIVITY
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Make each statement true by writing <, =,
-a) -Alrplane distance Underpost to .

. _ OVERPOST

UNDERPOST

A ey g

[ IR B S

Maps

B

ST T S e e R sy TS e

—m
* QUTPOST-

SCALE N KWOMETRES

Use a centimetre ruler and find the shortest

o

Underpost to Overpost
Overpost'to wapost
Qutpost to Inpost

Onebost to Underpost

b) Car distance Inpost .to Twopost

) ci:) distance Outpost to Overpost
d) ‘arp

Car
D1

Aixplane
Distance

it A L T A

>'

lane distance Threepost to Overpost

e

« Traveling. by car, name the towns ybu would go throu
shortest distance between Underpost and Outpostx

g o e

SCALING  #

Airplane distance Twopost to Outpost.

In't
: -Car distance Outpost to Onepost..' .
Airplane’distance Onepost. to Inpost.

Car distance Onepost to Twopost.

gh if you were taking the

Starting at Underpost, how mény'kiigmgtres'would‘you«travel if you visited each

town and returned to the starting point? Compare your answer with a friend.
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[ Leaving out the road to Outpost, plan a Sunday drive through.phk county so you
will drive over all the.roads just once.  You may start anyvhe
don't have to return to the same starting -place.
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Scale: | inch to 180 wmiles
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The Great Lakes

a. Loke Evie

b. Lake Huron
¢. Lake Superior
1+ d lake Michigan
e Lake Ontario

Sl St. Louis
! ) b . LS
. 71, e Estimate the mileage for the following routes.
_MHJL_\ D , \ 1. Cincinnati to St. Louis by riverboat
St b i i1 fanee ) .
UREEENINS B SN R 1ot v :
S R U S A T S RIS : 2. Duluth to Cleveland by the shoxtest water

NI RN A N route

'  J,},I;!-.| ; ﬂ  f.ifﬁ;}j. QH;L 3. Chicago to Cleveland by lake streamer

e T [ D Yoot LI T *
Gt ' . 4. Detroit to Chicago by air
H b4 L
R T R ' .
L AN S 3. Montreal to Milwaukee by water
O -Ql}}:' . ;f_;_g!p4 G e 6. Buffalo to Minneapo¥is by.land
i .).:. - ‘
" ST R ! et o
i Pl ot . SRR S IS FLRRUNY .
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'!. Use the map on the next page. Measure tha distance between the
following cities to the nearest half centimetre. On the map
l cm represents 100 km., Figure out  the actual distance in km
between the clIties. The firast one is done for you.

_ 2 Reno, Na’vada to New York City 18.5 om 1850 km

)K z Seattle, Washingtén to Miami, Florida : .gm' km
» Y ,

e * 3.'.._St;,. Paul, Minnesota to Houston, Texags - - - .om - - - -km

g Los {mgé\].as to Cleveland, Ohio cm _km

5 Butt®, Montana to Rapid City, SD cm km

‘i Washington, P.C. to St, Louis, MO cm km

z ’ A .
. }  Denver, Colorado to Rgleigh, NC cm km
H%" Tucgon, Arizona to Atlanta, Georgia am ‘km
A » I A e

9 : ‘ )

Santa Fe, -New Mexico. to Salt Lake City cnm ~ km
lo Tulsa, Oklé‘homa to P.ortland, Maine - B cm - " km
l&-(}maha, Nebraska to Chicago, Illinois cm km

\12 Mémphis, Tennessee to New Orleans, LA ) cm km
) _
- Debbie 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

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?.

x John lives in Los Angeles and is flying to Washington, D.C,

> lLos Angeles%Atlantathashington _ cm : - km

T\'l"%‘ Maper & Pencil : . J 31 :
CIRUES "H__HJ( Heasur ement ; Activities 2& Student s answeis 1y vany,
In Linear : , 7 Permission to use granted “

" by The Math Group, Inc.
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’ Thi o taivity

could oxtoemd vver

two dav o by daiinge ) A ‘e
patts b oand oo MiNNEAPOLES g}
the Tty *?NEw Yoak =
Teet cme the p NI DENVER £
cto nothe o . - ILLOMS <)
Fov choeo b toalbe i R (Ts)
soad then o T - LOS NNGELGLS Q (‘:4 -
(.l!‘_.!(' fov o [AFR T B \ \
: ' 1
1) Find and record the distances between these cities. (Measure to the nearest Zminch.)
. Ohacon nome airphane Diebt cobedul es
o ) Pros o trave b agent, Panied, WY aod
\ , .
Ej Notthwese eient have tares it od.
Wy
5 <9 Vitow stodeats time to evamine {he )
/ . T ;
. @ 3 huhie soneda e aod vosgn e Ayt ity
. m }!t“( :hg- | SERA BT BTSN "‘.l"iif .
DENVEQ oA 3 (lfsi\n Students tavent iyt to
sevo it distaney is propor-
* 't tional tao coeg, o prte

‘ LOS ANGELES| .

(e oo ol ol diire et Lo,

MiAMl
MINNEAPOUS

M‘AM‘ ' ' b o M ‘l‘“‘l]"til.l'!'\‘f I-li;_"ht_‘.’
AL S A S W

Q vi. NOY. - u(

g

< Lontis

MINNEAPOLIS

ANEW ORLEAN

W

NEW ORLEANS

Lo
NE
SEATTLE -

NEW YORK ' { . 2
SEATTLE [1000 | N | s IR
ST LOUIS i - T

2) Use a two-rubber band pantograph to help you draw a rough sketch of the United
Statres from the picture at the top of the page. Locate the cities. .The map
scale is now : : + How will the measured distances between
‘ecities 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
cities listed on the map. Write down the trip and the mileage between cities.
What 1is the total mileage? : - Could you find a shorter way to make the
trip? Compare with a friend. o :

st sharecnl rpan Bocessar iy tin vt

[} y % ;.'
LI o hmvor o winh Mathenaticu °
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SCAL N .
<
Thiso actrvity condd he o dome with o prot ioter e Coad .
b e e, Vivvwerss wi bl o bho apprao ot /
Materials needed: Ruler and compass
Activity: Draw a line connecting Raven Peak Lookout and
Charles Mountain Lookout.
N - L%\keC?c d- . Pt
) , the Llouwdsfamt L anatntite,
o i & Sd.l&)fOOt'l’\ e
. I _ e N R N g oof SR 'h’\ _% \t't; | o
v \| ﬂl
1. A five breaks out on the - Wi, e
% J, ~ {Sugar Loal Mbng
eastern alope of Saddle S e, f UL
2 ARoven YFeak : No
Peak. Draw lines from 2z Ploowovt  M% \o O & 3 ‘35""“fp Pegk
‘ * R 2 & W\ Brrreine
4t -~ 3 & “\ UPP v
the fire to each of the s Lonzé' it Twin Creek
lookouts. Place the Hill e ) &&wfn&“m Rownd
rd Lake
center of the compasgs ¢ tn ,
S RO T ) T Wy,
1" \ .
on a lookout with North W, £ £y Eag\e Nv\ g . ;o
. - (0%) on the line between H 9{3 3 ,"“““”fu e Round %
® : | Pine B\ﬁ : = . Noger, o
the lookouts. Read t}\“ 3 = Peak "o
r/ & .
angle- from North to Sout &8
shell e Gt e
rf.\{mat {:ompasa readings el e, AT i -«%““‘!rz s
: ] \‘p\t‘ev N 2 .
‘ a - i
weuid:each of the look- Tra. e T
< - A Mear Mt\n % Wil
outs report? Raven : T G e Y
Peak Charles g ““\\m"/m\'"“'/ nVal™ Joke' ”l':“t

,Twm Bluff

'*é ba . '
Mountain ' . : Z e 3 @ o Weg,
- . @ N Hag s anCh * ‘e,

: Jpive &
2. Raven Peak reports a fire SOU{ Blue Lake M. §
axe ' It .
at 113° apd Charles Moun- & ‘ Twin ﬁg:;;(g “g' A\“\‘m "y
A ) T\ 4 :
tain reports the fire at 3 % / it e%ak- @
o ) 2 IChovles M'l‘r}r o ’fuumumu,u?
53°. Where is the fire 2 & hook Buﬁ-‘ ‘ South
located? _ o fu® Cree ~\\““'q, 86&‘4 W,
_. . | i %
How far is the fire from ;“““‘“m,m“m W"g‘emf\w e
A B a ‘l‘l [ ;
. ] -
Raven Peak? Measura to. W ”,,,,,‘Cvadlg *?,,,, T Wildeyrness
the nearest wile, frnm/
- [ -‘-‘\'
| i Mn'.!elg — {"“”‘Hmu\\‘
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8.

ings will each lookout report? Raven Peak

4 SOWHAARENA R Y1) A A
(CONTINUED) -

Raven Peak reports a column of smoke at 150° and Chaxles Mountain reports
this at 100°. Find the location of the fire. '

A fire breaks out on the northwest tip of Rolling Hill. What compass read-

+

Charles Moyntain

Which lookout 18 nearer to the fire?

A hunter .is reported missing in the Uppéer Twin Creek area. A £lare ls seen

during the qight'at 101° from Raven Peak and 42° from Charles_Mﬂuqﬁqinz Where

did the flare originate? . . How far is

it from Raven Peak? Measure to the nearest mile.

-

Since Millstown Sawmill is always burning scraps, what smoke readings should

both lookouts ignore? Raven Peak Charles Mountain .

Locate the following fires.

Raven Peak Reading Charles Mountain Reading Fire Location

a. 79° 35°¢

b.  165° . 120° .

c.  107° 49° - \ .
4. 158° ©13°

The raﬁger 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 from each stop
_ : \

S < ,

-to the next stop. _ e |

«'3; "\'
.‘?'1.“ B .."'
TR
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bad
rd

Scale of =

\‘l Your home is at the’ centar oi the ,
circles, Use the scale ol

to find the time  _"
each circle - '
is away
from your
home.
2. How many
minutes from
N your home
are points
and (5;2 ci :
® ’
l\
4. Place y ‘
the lat::r ) A 3. 1If kt takes
fo: Lerter ‘ ® | - the same amount -
these places ' ziaiéTettoA
according to the S—— ¢ , to B arg A Ord
time from your home. R I - ' B neéessarilan
Try to determine the correct direction. ' the same timg
a) school b) grocery store  c¢) church distance from
~d) gas station e) camp ground £) movie ' ( your home?
. B) £00 h) swimning pool i) clothing store x
3) public library k) boating area 1) tennis court

w) bowling alley n) playground

NS T i, N .
v LARERS G0 e ¢ :
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14)

15)

16)

17

B 1P -t s

‘OUR TOWN'.

Maypre
SCAL N

-~ w('.i-!."'.v.'. ol .\,u»'

‘ ! P! - R L Lo oaene o B T T R TN S uy I R A map ot pbatrancet
; T : E ' "'"'!4' ST e [RR N KA forpry \-'\-'!- . . . i
:i:rgﬁh?nitﬂJT.l rnfLyt i =!n‘n~ s PIU-JL!J. U map ol vour town in ot
B e Erovetlr ey beoocaprted e e laln tee
H Ar ijdi?r‘.lfl! fhw Aubivityhove ctadents shoeteh the route they take tyon
EIR T S N e et el shewdd toclinde B EENEEE ‘Q|.n.,h._x(! Aand  Tandmar oo noieeed
A 5 o vouid point o our that even thoupb these ket ches e not
. oo duan s sty et eate vl id T jot oot foan, e teectmigde coald he fart b
dreve Do e e by, Prodeat s Dl Gac i ta toulen between fwo Pomdeinn ko, i, ey,
Pl ot st ree !l hih o hod b _
RERNTIINS 5:}'.‘.\.1\3 Coovrven Ulne do Tt i s re Lhemolve with the = beiore
R O T A L O O ST - »
1) How many schools does LaGrande have?
'mz)v"Thé"Tﬁilfdaa'ﬂepdtmié"lﬁéﬁtéa"ﬁh“' R 1 & ==} A T e e e e
3) The postoffice is located on the corner whare Street and
Avenue meet, '
4) The location of the library is ) - : - ..
5) The main highway from Pendleton to LaCrandeJ;o Baker 1s U.S, Route Number
6) . The highway from LaGrand to Wallowa Lake is State Roufe Number . !
7) Locate the Someg of #firee of your friends, Nawe the locations by writing one
or two stre ‘ \
b)
c)
‘Hand your descriptions to another student and see if he or she can find the
housés.,
8) Start at Eastern Oregon College and describe a route to the Union County
Fairgrounds.
. : : Y
9) Use the scale of the map to estimate the length of your route in question {#8.
10) Give your directions in question #8 to another student and see if he or she is
able-to follow your route to the fairgrounds. ”‘X
11) Describe a route from your home to school. Estimate the distance.
12) Describe a route from your school o Pioneer Park. Estimate the distance;
13)

The bridge on 2nd Street has been closed because of an-accldent, Descxribe an ﬁ§ﬁ%&

alternate route irom)the library to the Union County Pairgrounds.

Check with the fire department for a description of the fire routes, Sketch
the route on your map if a fire is spotted on the cormer of Greenwood Street
and "X" Avenue,

Ask your mailman for a description of his route. How‘many miles does he travel

in one day?

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.

Plan a wen-mile benefit walk-a-thon through LaGrande.

R T T PRV A YR 23
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~ DO YOU'KNOwW THE =~ [
S WAYTOSANJosE?

. A state road map can provide students with 'a variety of interest-
Ing and practical activities. If done at thd'beginning of the school
year, the road-mdp activity could be a diagnostic tool to use in ascer-
taining students' computational and problem=-solving 8kills. 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 prgfgare the students for map reading, use the map's goordinate
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 student A-52" "Who is sitting next to student B-2?" "What answer
does student C-2 have to Problem #4?" ',

. When students firat receive the map, they should:he given time to
investigate the map. Refer to the chart of symbols ahg ask students
to find examples on the m#p. The back of the map should also be inves-
tigated. City mapa, 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 extended.activity using maps.

L
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' DO YOU KNOW THE WAY. TO - .
SAN JOSE?ﬁ (CONTINUED) g N

® LOCATIONS | DISTANCE AND AREA

1) The largast e¢ity 4n ocordinate square N-2 ¢ =~ . 1) llow far i Ladranda from Eugono by paved highway? .
2) s there & mountain over 10,000 feet in aquare D-32 =~ 2} Mow far fiom La Grande to Eugono by air? (Uso the acale on yowr _
1¢ so, what mountain? . map., ) .
31 Find the location of each town and Lta population. 3)  Find tha distances to 11} in the tablo balow.
S o L s -
LOCATION | POPULATION Vaa the Add numbers given | Usea strng and
mlaage on highwaya. (Use the| the. map scale on the
table - shortast paved route).|Shortegt paved route.
Bakev . .
; o : Bend to Durng .
Madford . y
S Corvalliga to N )
Bend ' .
: — te "
Por tiand !
* - SSS S SRS

4} low many miles long ia the aouthern boundary ol‘ Oregon?
oo 3} Glve the vaordinato squares vhers ski areas oan be found. g e the-stateparks Adthin 4% -mi1es -of ReAMOA i ——mr o o oo o o e
%) What oountieas are in sguare F-7?
6) ls there a fish hatcharXy in aquare D-4?
7) EFind the location of Crator Lako National Park.

+ B8} In section J-2 what type of road asurfaco would. you drive on in C -

e 6} Wwhat 18 tho alrline distance from Brookings to Astoria?
- What i3 tho diatance alor'\q itighway 1012

7} Dotaermino which routs is ghortor: oOntario -;Burns - Bond or
Ontario - John Day - Rodiwond - Dend.

[

traveling €rom Imnaha.to Jat Point? 0) Flnd the distance up the Roguo River from Gold Beach to Agnoa.
9) How many iriteratate freoways paas through the state?

Namo them. 2 . 9) Lako Owyhag near Ontario has a porimotor of milos.
18) ©voes Roscbuxg have an alxpoxt? ' 10) ?’And tho differenco in olovation.botwoon Klawmath Falls and
X1} I8 there a 9ame rafuge near Lakeview? . Ashland. _ .

: : 1¥}  Can you find two. towns whoso difforenco in elevation is tho aame
12) What is tha county svat of Wallowa County? . a0 tho air ALotance botween thom? " for )
13} Ar< thoto any stats parks with overnight camping facilitier in exdmplo, Bolo is 142 feet lower than Loastine and 144 mlles away.
‘ aquara ¥-92 ® - © 13} what is the largest lake in Oregon? what i3 its .

14) Can you drive -on the beach at Linecoln City? » coordinate asction? Ulso tranaparont gfid paper

to estimate tho aroa of tho laks In square milos.
13} Suppose you wish to build an alrport in tho conter of thae state.

* Find and describo its location.
16) ‘I): H ;h:;;tgsagould it be wise to travel from 8pringfield to Siators The f£lying distaneo from tho alrport To Portland Tntornational

Alrport will be milon.

15} what nxtional monument is located necar theé gouthern border?

a

@ . | . SEE THE SIGHTS
A BICYCLETRIP -

Students can be given an amount of monsy, $500 apioce, and told
to design a vacation trip lasting from 4 days to two weoks. Travel
B broc¢hures, motel quides, sight-soeing flioxe, and road maps can help
) A porson is planning a 6-day bicycle trip. Tho route will be ag thom chooso & destination and plan a rouwte. During sach class periad
\ . followd: . the student can record the distance and oxpensos incurred for one day's
. journey of tho trip on a log ghoot. \
= e

Stact of doy . . Finish of day
odometer reading._...  odomater reading
N OO O o .

FIRST DAY : Bugeno to Florenchk to Newport

SECOND DAY1 Newport to Asthria . .
THIRD DAY: Astoria to Portland on Hwy. 10
" TOURTH DAY:! Portland to Madras on Hwy. 16
TFIPTH DAY: Madras to tho jupction of Mwy. 97 and Hwy. 50

. “ e

BIXTH DAY: The juaction back to Eugene /

wiles driven

mph for day

Based on the {nformation related to this route, answer the following
questions’ ¢ : . -

driving time
Awmount of money . " Amount of money
at begmnlng . left ot end

of day ot . of day

EXPENSES FOR DAY

1. Could this person be you? o . .
2, wWhat will be the farthest distance for one day?
3. HWhat will be the zhortest distance for one day? 2

. 4. What will be the total distare for the trip?

—_————

— e —————

3. what will be the avorage distance for oge day? Mgo.ls Gasand ol &»’odq'mq Miacellomg-'aua
. 6. If you could maintain this pace, could you bicycle from Bugene to - -
Now York City in 37 day? (faves) )
7. Bxplain your snswer to Question 6.
. y e : . .
. . : a ) Y. == G S

—e= s e = E - = S e : .
. gevoral wtuwents mai deoido to travel together and pool their résourcow.
: "Hazdrd" cards can be provided to give the students praction in planning -

JAhead and budgeting for the uhexpected. Eawh day the student draws a
vhrd that might ocause him/her “to have a flat tire, find 620, pay a .
traffic vielatlion, lome o wallet in a restaurant, sto. Students. ghouid '
2180 budget endugh money to return omo from the vacatien.. At the ang
of the trip studonts gould give & written or oial account of their
vacation to tho olass. ' .
This activity eould be devaleped ae 4 long-rahge clasa and/or {ndividual
. projeet, A contemrt ©ould be hade botWeen groups of students, the winner

Aeing tha aroup who tavk the "beat® trlp for the money. L

A8 an introductory or final activity, invite & traval agont to Epoak
to the alass. ' . : o

s e ‘ ' L : o A "\The game "Mille Dospenw” by Parker Brothers is a nice extension.

s L []

. S

-I . . o 3 . . .
o . ' i ° . ) . 43 . . ! : N
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| T WORLD'S
POPULAT T ON RESOURCES
o . USED

. Percents are a very useful way to

rconvey information, The graphics and

percents at the richt 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 IS UNCLE SAM A GLUTTON?

The U.S., with only 5,7% of the
world populatjion, consum&a 40%Z of
the resources the world uses in a

* year. If all other peoples were

raised to our standard of living,

the known resources of the world
would be exhausted in decades.

ua a much more efficient way of making

comparisons. Besides being'a convenient

way of conVeying and comparing informatioh,

percents are constantly being quoted by

newspapers, news announcers and businesses

- as rates of discount or increase.

> 6 f‘ 18':“&5 I the‘ b‘m"-msm“j “k"‘9 Banks advertise thelr interest rates and
o ”!: []J.m'ﬂ ' Vo AT
, clu b% o..‘t m%,crﬂal nudeo. “_+ ' stores promote sgles with "X% off. Many
’ rofit for us / important questions come out of the per-

" cents we confront daily. With the cost
of living rising as 1t has, 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 rather than

taking money from a savings account and -

losing a quarter's interest?

76 off doesnt mean
odarn thing unitil 3oq
~know m&wd:penxrw ey
tacked onin ‘the “first:

‘ Many students acquire notions about

gércent before they formally study it in

school. They hear about a 50% chance of

rain, and many can even compute a 157 tip

at a rescaurant. Before begiﬁhing a unit

on percent, why not have an informal dis= el
¢ cussion with students to see how extensive

their intuitive grasp of percents 18?7 Can

. : they campute a tip? Wha\t does 10% chance
of rain mean? 100% chance? What does 100% "
- F) | .
mean? Can anything be- over 100%? , ~

‘lfRik? o . | g J4% o ’ )
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COMMENTARY ' i : - PERCENT 2

PERCéNT SENSE |

When teaching percent we tend to rush toward fraction, decimal or proportdion
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
understanding percent without réVerting to decimals, fractions or proportions. In
this resource we have placed such activities under the topic Percent Sense. Pages
from the Percent Sense gection can supplement the learning of percent in many waye;

they are not intended to be taught first in all cases. You might chbose to use sone

of these activities after percent has g | gpt————— e —————
been introduced as a ratio or rational ao
number. Some of the specific ideas . ‘Equff?

: ' ' | Darans P OOK.... T
stressed in this sectién are discussed . s nfﬁﬁmnmfigz
below IS nep aprued ron evERy 100 arriis ts 191 nep aveots. on p(c(r

* . . 45 povs 20r tyrry 100 stuornrs 1n 452 govs. -
- ' Uy #
Yercent Means Per Hundred OTHER PHRAES USCD A\
' FOR PLRCENT ARL &,
Percent 18 closely tied to the word e b %00 = -,
. £OR EACK 100, AND
hundred. Here are some typical state—- SAMPARED. 113 100.

Hl 3 1 CENTY.
ments Included in introductions or defi- U tacor Ty an & pance

H - k]
A) 30 pavs out o 100 pavs

B} 85¢ compartd 10 100¢
nitions of percent. i ¢1 40 cx pen 100 cn
{ . . D) 12 sLonps ron Eviav 100 prores . B N
- 5) Percent; by the hundred ; In £} 1 gorren aprck rom Eveav 100 aeLis X
~ r} 73 GaDID souAnts conrarel to 100 souants
the hundred. «-.. 81 B3 propLErs CORRECY (¢u tvERyY 10D rrobuins

Y 9 vis vorrs per 100 vorrs
1) 2] oneen cans ron eveny 100 cars
9} B nrzspeciid worDs out or 100 wosvs

~b) A special ratio which compares
a number to 100 ig called s

DESCRIDE EALH OF THESE SITUATIONS IN OTHER WAYS.

pev;cem: ) “ . »} G0 prue twpdLEs. OO mArDLLY 1N AL ‘
K Ly 30 poopLes, 100 poopies th Aty
C.) It is reasonable for students #) 1S vanese, 100 stopLe sn AL,
4 . &) 80 connecy Andwers. . 100 quistions In atL
to thi‘nk Of b% as meaning 5 0) 5% DOLLARS, 10‘(; DOLLARS 1IN ALL
fOI‘ every hundred } P} 8 1aees prap, 100 wrers tw awt

d) . ..percent means per hundred 7
-Thus, 61% means 61 per hundred. .

Ttﬁtﬁvavyday phrases shown in the above student page can be used in building the

concepts of pqrtent. If 25 for every 100 can be written as 25% and if there are‘ZS /

senlors for evety 100 student&, then 25% of the students are seniors. Hundred grids
of various sizes and shapes can be used to represent the 100 part of perceng, A
pattern of squares can be spown aside from the 100 grid, and students may be asked,
"What percent of the reference grid is shown Qy the design?" Since the design is
Fq:- : made of "20 squares and the grid has 100
~ _ _ squares, the design is 20% of 100. Thig

is & of 1 . suggestién and other such ideas are de-

veloped in the classroom wmaterials,

L]
-
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Questions based on the idea of 100 should be answered and ynderstood before
going to more complicated work with percent. The @&;ealled three types of percent

problems may be included.

»
4

a) 17% of 100 = b) 80 is X of 100 c) 21 dis 21% of
d) 32 is what percent of 100? , e) What ia 57% of 100?

f) Sam answered 67% of the questions correctly. If he answered 67 questions
right, how many questions were thera? ) '

)

Egé;cisééliikémgﬁééé-fééﬁifé-Aaﬁésﬁpﬁtation,but they do focus on the close
relationship of percent to }OO and on word phrases which are used to relate pairs
of quantities and percent. Later these‘phraéés will be used in mo}e complicated
settings. ’ ‘

But 100% is Everything!

8

.at the right. It seems ridiculous to say "150 out of 100,"

- problem the phraseg "for every 100, per hundred or compared

- 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

and how could we shade 150% of the squares? To avoid this

to 100" could be used instead of "out of 100."* Percents
over 100 can be used when introducing percents-—not reserved 20% of~the square
for later. The reference L00-grid can b;(kept'to the side 18 shaded

and various percents of the grid shown. A diacussion'of.this approach is given

in Percent Introduction with Transparencies.

&

R e - 45% of-R . 150% of R
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COMMENTARY . ' PERCENT 4

Q Number patterns can be used to make-percenté over 100
plauvaibla. A sequence of exercises leading to percents
greatef than 100 can be given. 60 = X of 100, 80 = %
of 100, 100 = % of 100, 120 = __ % of

100, Those students who understand when mﬂéﬂkﬁ%ﬂ;mu
a glass 1s 100X full can be asked, "How *f”*;f%*_ 7

full is a glase of mounded-up slushes or : ?ﬁ .0
fce cream?" L. jWhim,A
There 1s an important idea about .:j' & 1T 1 1-TPhtef™ 11
o percent which sounds very much l{ke, "But -‘S ::g B El‘:_‘:;-; L
100% is everything!" The combined parts N :;i;\ . o “*;ii&:“
2 We A b vet, dmange e chart Biuw Uomd

£ ycan Le L\\bw!?dt} -
d(f canl Wy

of a whole are 100Z of the whole. The Qo v peete: Sume purtsf
- " »F

I the \qu 9 wsve

page at the right addresses. these ideas

éhd is a good readiness activity for

making pércent circle graphs. If 2§% of

the money 1is spent, 75% is left. (A-

question for discussion is, “If 25% of

’ the money 1s spent, is there amy left ,_ o . e,
over? Ckp you think of - any cases where # I - ﬁ;w. : “xﬁl
125% of the avallable money was spent?) mip%i) Cg?T%& ;;,
If You Know 10%, You Know a Lot! . L

~

I[f an item is advertised at 10% off for a $12 savings .and later 1t is marked 25%
off the original price, what is the dollar savings” for the new discount? The comput a-
tion and method~oriented person might write:

10% of y = $12, so (by the proportion method). 5+
Now 10y = 100 x 12, 8o y.= .,1:,9_9,1%__%_3 =120
. ‘ 25 ¢z
- 2574 of y 25% of 120 and’ 166 120
' : 1 30
4 . 320
100z = 25 x 120, 80 2z = é§i§gﬁj~
&

1

100

- 30

A person using his percent sense can reason like this:

10% of the price was $12 o
20% of the price ig twice as much or $24.
. 5% of the price 15 half as much or $6. .
® 524 + §6 = §30. -

%
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o : ' m
y Thw computations required for the first type of soluiion‘are much‘more complex
. than for the second type. Some people develop the ability to.solve problems men-
tally; they are fortunate. We can encourage more mental computation:'by providing
appropriate exercises. Some questions 1r?m the student page The Whola Thing are
slven below with a way ol solving each. Students might find other reasoable ways

to solve these,.

»

802 of the harrels. -
How many barrels in all? .

181 181 1§51

This is 752 of the cost.
Each one will. be 2% of the aost.
Two will be_ 7 cF‘the cogt.

~ohetotod ot s . W T2 e e e e
Think: &3 i ;gﬁ of the cost. Think?,, iq 8O3 of the barrels.

| is 207 "

2 s 5096 v 5is 100% "

o P4 is 100%

<

The strategy here is to multiply (or divide) both numbers by the same factor.
The same idea can be developed using geométric figures. If Ejj is 50%Z of an object,
what might 100% of the object look like? Possible answers: Eifﬂ or [fij[ﬁj
or «.... Activities which incorporate this strategy are Paracnts of L1ne eqmcnts,
Pervents of Facotangles, Finding 100% From Above, Finding 100% From Bc?ow, Percents:

Backwards and Forwards (1, &, 3, 4) and Peace-N-Ovder, ‘ .

Compar {son .. .
A useful part of gﬁqunt sense 1s knowing how N% of A comparea with A. Is

N%Z of A less than, preatk®)than or equal to A? VWhen a student computes 85% of
20 and obtains 170, his percent sense can catch the error 1f he knows that 85% of

‘l' "something' {s less than the "something." This kind of percent sense can also

349 ' v
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be uged to catch keypungh mistakes on

a4 calculator. The skill-building page

shown at the right includes comparing |
a percent of a number to the numbey,
aund it also asks the student to co&para'
numbers like 50% of 80 to 25% of 80 or
120% of 90 to 120% of- 70. How 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 Batimate, Love I8 Where You

Find It and Smile.

Percents Backwards and Forwards

On the student page Percents: Back-

wards and Forwards 1 students deterxmine

*the percent one geometric shape is of

another. When A is 20% of {B, B is 500%
of A The completed table\from this

- gtudent page .is shown atiﬂ*:r{ght. What

is the relat{onship between the two
columns of percent? Students being
introduced to perceﬁtéumigﬁt nptice that
as the percents increase on tye left,

they decrease on the right. /A more ad-~

/
vanced class which\can changé the percents '’

to decimals could discover bhgt the pro~
duct of the two decimals is!always 1.0000,

PERCENT 6
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COMMENTARY PERCENT

PERCENT AS RATIOS
How would a student find 5% of 4007 If he had been told SX means 5 for .

avery hundrod he might reason that there are- 4 hundreds in 400 and then multiply
4 x 5 to find 20, This contrasfs to the decimal method o dividing the percent

number by 100 and then multiplying times 40Q. Even though\ percents were histori-
cally developed as another form for fractions and decimals, the treatgent of per-

cent as a ratio is desirable and mathematically sound. If a percent 1is written

as a ratlo (a pair of numbers) as shown

at the right, both numbers can be 7@% MEANS

- multiplied or divided by-the same num= - 15 F’OQ EVERY 100 75% OF 100 IS____.=]

ber, and the same percent number can be p DIVID BN'ZS !

used to relate the new pair of numbers, °3 FOR EVE‘Q\( 4 T5% OF 4 18 3.
> Y 6n : T i g SN ’
Approximation can also be used with r MULT TP BY 5
percents or ratios. The exercise below °|S FOR EVERY
1g from That's "About™ Right.

T5% OF _____1315.

30 FOR EVERY ____ 75% OF 1S
1% MEANS _ '_
(@ It FOR EVERY 100 1% OF 100 15 .
©eABOUT 1\ FOR EVERY 9 - % OF 9 I3 ABOLT .
o 0o *ABOUT 7 FOR EVERY 63 u% Of" 63 IS ABOUT .
@KW@ 14 FOR EVERY . w%.oF S ABOUT___ .
- ,' T

»

In late middle sgchool the treatment of percents as ratios can'be supplemented
by the use of formal proportions for solving percent problems. A pfoportion ié.
a statement of equality of two ratlos. When using proportions to solve percent .
pro?[ems,the ratlios are usually written in fraction form. Instead of writing‘BOZ

as 30 for every 100, we write it dS'T%% To find 30% of 40 we need only to find

the m{qging term in the proportion 30:100 = A:40 or in fraction form 138 - Z%‘ .

Using crosg products we have 30 x 40 = 100A or 1200 = 100A and A = 12. Some

basic proparties of equality -are applied in such a solution, but this Is often less
difficult for students then ther traditional decimal methéds. Students need to

know that‘theyzkan multiply or divi@e both sides of an equation by a nonzero number
and that equality is reversible (4 = A—~pA = 4), Some preliminary work with
simple equatfuns like 10 = 3A would be beneficial.
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. The proportion method unifies the three types of pé@@ent problems to the
problem of finﬂéﬁg the missing term of a proportion. The student will still have

. the task of dec

portion can be written. See Soluing Percent Exercises by the Proportion Method

ing how thé numbers in the problems relate 8o that a correct pro-

for more ideas on this. Below are three word problems and their proportion

+ golutions. Students will probably use more steps in solving the proportions.

3

al) A sale advertises 15% off.
How much ig saved on a $10 shirt?

answer:

$1.50

- ./. 100 3000
B) A car was bought for 83000 but .

18 notw worth only $1800. What 3000N = 100 x 1800

percaent of the original price N = 180000
18 the current value? 3000

answer: 60%

e) A tent is marked 80% of the

original price. What was the . 80B = 100 x 96
. original price 1f it coste $96 . p o 2600 120
’ now? 80

answart ~ $120

Of course, there are other percent

probiems wﬁich dO'noE fit 1ntdAthe three

basic typeé of problems. Two such prdblems are given balow.

. N . is necessary to have a good under~
0 LY, : )
;ﬁihoiz:zi zéﬁzs z;hgzne standing of percent to see that 75%
ercent of the élass is of the class is not done. The stu-
got done? dent page Help! in Percent Sens
) covers this concept. - .

;'This is é 2-step problem,.é variation

) of the car problem above. It must be ——
fx\i,‘:w _b) A car was bought for $3000° _.geen that gubtraction {8 necessary. J
' and tg worth $2100 a year - M 2100 .
_ later. What was the 33000 - 32100 = §900 or 100 © 3ggg® 80 M = 70%
percent of depreciation? N 900 - 0% @ A
Q o To6 = 3000 °° N = 30 100% - 70% = 30%

.

énswer:‘ 307
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The &lastio Percent Approximator Extended and the Gpid Percent Caloulator- in
the section on Solving Percent Problems both use proportions to solve percent
axercises. To find 20% of 60 the proportion I%g- 35 would bo used. Solving the

proportion gives x = 12, Can you see how the calculators below relate the numbers

12, 60, 20 and 1007 ' -

— e
-
a——
-
-
-
a——
-

] "l 'I- I
10% \.gd%, q0% 4ok 50% ook ﬂ?ﬁ

le | 1\ lll Lt b1y i P | H\lza $ )

2} '

sof Lol ELASTIC PERCENT APPROXIMATOR

o

o

50

&0 ,

70

80

9O - ~t== :

100 A 2 : T a/o '

o 0 30 4O 50 «© 70 B8O O 100 )
‘ jﬁ GRID PERCEMT CALCULATOR. | - | \A_

- PERCENTS AS RATIONAL NUMBERS \

W Most of us learned aboyt percents through fractions and decimals. 25% means

25 4.6 46 -

100 or .25 and 4.6% = 700 = 1000 ~ <046, \

The rule for changing a percent tola decimal is, "Move the decimal point two
places to the left and drop the ‘%" and for changing a decimal to a percent, "Move
the decimal point two places to the right and add the %." Now, if all the oompuca~
tion with decimals is clear, a percent exercise reduces to a decimdl computatiop
The understanding of percents as decimals is useful when using a calculatox. The
percent key on a calculator usually moves the decimal point two places to the left,
To enter 35.7% push 3, 5 . (] . [7] then . The calculator M1 read
<357, The question '"What percent of 80 is 50?" annslates to N x 80 = 50 or N:#

50 § 80, A calculator will give 50 ¢ 80 as .625000 This number must then be
changed to a pelcent .62b000w~"4k62.54. |

"\

a# s . .:353:3. -

N %0 4o 5o jeoy 7o
|
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To change a percent to a fraction we write the percent nunber over 100 and drop
. the percent sign. Changing a irat_tion {0 a percent is not so simpla. We uSually
| convert the fraction to a decimal (-Qd 667) and then to a percent (66.7%).
Knowing the fraction equivalent for certain percents ia very helpful. If 25%
18 exchanged for the f;ection % and approximation is used, the question 25% of 83
- 1e_~1_ becomes an easier mental exercise: 25% of 83i¥,% of 84 = 21, f
We can help students learn the decimal’and fraytion equivalents for percents

us skill-building activities.

with manipulatives, 100-grids, number lines and var
See the classroom actﬁyitias The Percent Bar Sheet, Hallelujah I 've Been Converted,
o Fractions + Percent 1 and Fractions -+ Parcent 2. . . \.. S E T ——

S, \ P

SOLVING PERCENT PROBLEMS

Word problems involving percent are ugually confusing to s&pdents. They can

SR
Trant

work a series of problems when an example is given and the problems are of the same ~
- type as the example, but when word problems of different ﬁypes are\mixed, they can't
decide what operation or proportion to use. If we encourage students to spend time

understanding the problems before manipulating the gi?en numbers to find 'answers "

- . their ability to solve problems might improve.
Suggested Activities S -
1. Put two simple ﬁErcent word preb- a) 50 math problems. Got 90%
lems on the board or overhead. Ask the correct. How many correct?

students if the problems could be worked
b) 30 girls. 20% are blond.

“nin the same way or not. , The,problems (a) How many ave blond?

and (b) at the right copld both be solved
by taking the given percent of the given

number.
\

a) Played 10 games. Won 6. What
like (c), (d) and (e) as shown. Ask if . percent of the games were won?

Now add a few more eimple problems

any of these can be solved like problemé

(a) and (b). Some atudents might pick d) Regular price $9. Sale is 10%

problem (d) but notice the'extra step in QIff What ig the sale price?

(d); subtraction 1ig also involved. 3
. e) 40 trading cards. 12 are base-

f robl
Are any two of the new probtens ball cards. What percent are

solved in the same way? Yes. (c) and : baseball ecards?
. (e) are both solved by finding what pers
' cent one given number is of the other. ) j
* v ~ /-"/
' Al
354
’ <
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2. After comparing and discussing problems of‘vﬁrioun types and'complex{ty,

students’ oan be asked to match problems which would be worked in the same way. “There

|'ara 6 types of percent problems given below; two of @ach type. Each problem on the

left éan be matched with one on the right. This is not an 1ntroductory.activity*iit
is necessary that students have previously solved and discussed each of these kinds
of problems. Whether sthdeuts have learﬁed to solve perceﬁt prdblems,with the pro;
portion method or by changing the percent to a deéiﬁai or fraction should not affect
their matching of the problems. To keep confusion to & mihimum you could sort the
pxoblems ingo 2 groups with 3 types per group. The "matches" are given below.

‘e

a. If the annual interest rate is 7%, 1. Jon t05§‘$8 to the fair and
find & year's interest on $1200. . came home with $3, What .
' . percént of his money did he = )
} spend? ’
b. Chris spent 40% of her savings for } _
a bike. If the bike cost $60.00, 2. A class has 30 students.
how much was imher savings before 55% are girls. How many
she bought the bike? a are boys? _
. . 3. A bdbysittedh receives a
c. A school has 5500 books. 45% are : 10% .raise.”™ He was making
being used. How many are not 80¢ an hour. How much-
being used? does he make per hour now?
p 4. A basketball team won 60%
d. A clty has 12,000 people. Its ' - of its games. If 12 gameg
population is expected to increase were won, how many were
15% in 10 years, What is its . played?
expected population in 10 years? :
” 5. A record 1s regularly .
$5.98. It is on sale at
e. There, are 30 teachers for a junior _ 15% off. How much is saved
high. 18 are women. What percent ) by_pgydng Gt on sale?

. )
6. Jay'was gilen 8 problems
for homework. He got 6

f. A radio was originally $60. 1Its problems right. What

of the.teachers are women?

reduced price leg $48. What is the percent of the problems
percent of the reduction? were right? '

~

Match a to 5, b to 4, ¢ to 2, d'to 3, e to 6 and f to 1.

(o .



. ! PERCENT: PERCENT SENSE
T1TLE K
1. REFERENCE SET
2. "PERCENT "MEANS"
' ' 3. SMILE! '
4. UNUSUAL 100 GRIDS - I
: 5. UNUSUAL 100 GRLRS - II
™ 6. FILL IT UP!
i 7. THE SIGN OF %
.'«« . 8. GUESS AND CHECK
9. TRANSPARENT 100 ‘GRIDS
. 10. THE TRANSPARENT HUNDRED
1L. HELP!] W
12.  STICKING TOGETHER WITH
- PERCENTS :
- 13.  YOUR BODY PERCENTS
. PERCENTS IN YOUR CLASSROOM
L4, DOLLAR$ AND PERGENTS 1
15.

?

DOLLARS AND PERCENTS 2

’ i

»

OBJECTIVE'

REFERENCE SET

WORD PHRASES

&
"BERCENT SENSE

REFERENCE SET
_GRID MODEL

REFERENCE SET

*

_ REFERENCE 'SET

GRID MODEL
i

&
REFERENCE SET
SET MODEL

REFERENCE SET
GRID MODEL

i
1

REFERENCE SET
GRID MODEL

REFERENCE SET
GRID MODEL

REFERENCE SET
GRID MODEL

REFERENCE SET

OF

OF 100%

OF 100

100

OF 100

OF 100

OF 100

OF 100%

OF 100

OF" 100%

OF 100% °

NUMBER LINE MODEL

REFERENCE SET
MONEY MODEL

REFERENCE SET
"MONEY MODEL

R ¥

4

0¥ 100%

OF 100%

*Indicates percents greater than 100% are used on the page.
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TYPE

TRANSPARENCY
DISCUSSION

TRANSPARENCY
BULLETIN BOARD

PAPER & PENCIL
TRANSPARENCY

PAPER & PENCIL

PAPER & PENCIL

GAME

"PAPER & PENCIL

PAPER & PENCIL
@

TRANSPARENCY

PAPER & PENCIL

PAPER & PENCIL
-

ACTIVITY CARD
TRANSPARENCY

ACTIVITY

PAPER & PENCIL
TRANSPARENQY

PAPER & PENCIL

’
4

\
\.

-

o
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3L. PERCENTS: -BACKWARDS
- AND FORWARDS 3

CONTENTS . :

TITLE

16. PERCENT WITH CUBES

17. THE PERCENT PA;NTER
18. .}“IUNDREDS BOARD @gmm
19. PHERCENT wITH:RODS s

e~ DQUARES = T .. e

20.\ PERCENT WITH RODS &

METRES - I |

21. ELASTIC PERCENT
APPROXIMATOR

22. PERCENTS OF LINE!SEGMENTS

i -
- . ]
;

23, ACTIVITY CARDS - NUMBER -

LINE

24. PERCENTING:

¢

25, STRINGING ALONG WITH

PERCENTS

26. PERCENTS OF RECTANGLES) -

ot

-

28. PERCENTS QF AN ORANGE

ROD

29.. PERCENTS: BACKWARDS

~ AND FORWARDS 1

30. PERCENTS: “BACKWARDS

"~ AND .FORWARDS 2

*Indicates‘percents gregter than 100% are used on the page.
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LINE SEGMENTS

' RECTANGLE PERCENTS

OBJECTIVE

REFERENCE SET OF 100%
SET MODEL :

REFERENCE SET OF 100

. SET MODEL -

REFERENCE SET OF 100

- SET MODEL

REFERENCE SET OF 100

GRID MODEL. - oo — .

REFERENCE SET OF 100%
NUMBER LINE MODEL

REFERENCE SET OF 100
NUMBER LINE MODEL

REFERENCE SET OF 100%

NUMBER LINE MODEL

NUMBER LINE CONCEPTS

-

REFERENCE SET OF 100
NUMBER LINE MODEL

. REFERENCE SET OF 100%
NUMBER LINE MODEL

AREA MODEL*

AREA MODEL*

Y
©

" REFERENCE SET OF 400%

NUMBER LINE MODEL

©

NUMBER LINE MODEL* _
'AREA MODEL%*

- VOLUME  MODEL*

- T
P

+

MANIPULATIVE

TYPE

MANIPULATIVE

MANIPULATIVE

7

MANTPULATIVE

2

MANIPULATIVH

~

- MANTPULATIVE

GHALKBOARD
TRANSPARENCY

. PAPER & PENCIL

‘MANTPULATIVE

' PAPER & PENCIL

MANTPULATIVE

PAPER & PENCIL
CHALKBOARD

LY

¢ TRANSPARENCY ~
'PAPER & PENCTL

MANIPULATIVE

e
L]

PAPER & PENCIL

TRANSPARENCY

PAPER & PENCIL
TRANSPARENCY

PAPER & PENCIL ° °

TRANSPARENCY

PERCENT : 'Pércqnt_Sensa 2,

-
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CONTENTS

. " TITLE 2 .

~®

. " *Indicates percents greater than 100% are used

"32. PERCENTS: BACKWARDS
-« AND FORWARDS 4

~—-33. GEOBOARD PERCENTS
34. Tuﬁ WHOLE:§§ING
35. FINDING 100% FROM BELOW
| | |
oom 38, FINDING. 100% FROM ABOVE. .. ..

¢

37. PEACE-N-ORDER~

- 38. YOU ARE WHAT YOU EAT.

39. CHANGING PERCENT SHAPES

Lo

t

>
¢

L]

OBJECTIVE

MODELS*

AREA MODEL

SET MODEL

. AREA MODEL

AREA MODEL% . ... - . «.. .

ARBA MODEL*
PERCENT SENSE*

OTHER REFERENCE SETS

-
h
r

PERCENT: Percent Sense

TYPE

PAPER & PENCIL
TRANSPARENCY

MANIPULATIVE
PAPER & PENCIL
PAPER & PENCIL
” TRANSPARENCY
TRANSPARENCY

PAPER & PENCIL
TRANSPARENCY

PAPER & PENCIL
PUZZLE

ACTIVITY

on the page.

B

3

- o PAPER & PENGIL - omen



toand
o K \A':’.l'\

Prepared transparencies are a convenlent 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 Introduetlon.

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
cent imetres, or any other convenlent set.

¢

Square Grid Traniparency

Use the tirst transparency, showing only the 10 x 10 grid. Talk about a
10 x 10 array as a convenieat (but not the only) way of arrunging 100 little
squares. This 10 x 10 grid will be the refercnce set (which we'll call R) for
this transparency. Uncover the entire top row. Tell the class that cach of the
flgures is a tertain percent of the Reference Set R, Write "20%Z of R" under the
first figure and ask the students to raise their hands 1f 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 R shown. Emphasize that
when the reference set (R) 18 100 objects, N% of R {s N of the objects.

Ask them i{ they know what 100%, 120%, and 200% of R looks like.. Have stu-
dents look at the second row and discuss and label each of  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 1is greater than R.

The third and then fourth rows of figures can then be uncovered and labeled
wtth percents of R,

-

Ling Sepment and Dollar Trausparency

To give gstudents other models for percent look at the line segment and dollar
transparency. Ask students to describe how to draw N%Z of the line segment R for
various values of N (see transparency). \~

Other Grids Transparency

L1

Look at the unusual 100 grids ‘briefly to reinforce the idea that the reference
set of 100 could be thingg other than squares, line segments, or pennies.,

A R E . ' '
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_ REFERENCE SET  (PAGE 3)
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( THE SyMBoOL USED
N_FOR PERCENT _/

15 RED APPLES EQR_EVERY 100 APPLES 1S 15% RED APPLES. ™
h5 Bovs EQrR EVERY 100 sTupenTs Is 45% Bovs,
FOTHE‘.Q PHRASES USED |

] FOR PERCENT ARE
PER. 100
QUT QF 100

FOR EACH 100, AND
l‘ COMPARED TQ 100.

WRITE EACH OF THESE AS A PERCENT.

A) 30 pavs out oF 100 pavs
B) 65¢ comparep 1o 100¢
c) . 40 cm per 100 cm

D) 12 BLONDS FOR EVERY 100 PEOPLE

E) 1 ROTTEN APPLE FOR EVERY 100 APPLES

E) 73 SHADED SQUARES COMPARED TO 100 SQUARES
6) 83 PROBLEMS CORRECT FOR EVERY 100 PROBLEMS
H) 98 YES voTEs PErR 100 voTES

i) 21 GREEN CARS, FOR EVERY 100 CARS

J) 8 MISSPELLED WORDS oUT OF 100 WORDS

T

|

DESCRIBE EACH OF THESE SITUATIONS IN OTHER WAYS,

k) 40 BLUE MARBLES, 100 MARBLES IN ALL

L) 30-poopLEs, 100 PoODLES IN ALL

M) 15 cHINESE, 100 PEOPLE IN ALL -
N) - 80 CORRECT ANSWERS, 100 QUESTIONS IN ALL
© .. 0) 55 poLLgrs, 100 DOLLARS IN ALL
Y N P) 8 TREES DEAD, 100 TREES IN ALL

vt n Beayd
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= less than R equal o R greater than R

307% of Ris | 1 T | w

85 7% of R/s | »
/QQ% of Ri/s
150, of R /s
13 7% o Rjs |
225% of R/s |
100 % of R /s
'500% of Ris
, 66%%#975
10. |0 75 of R is
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UNUSUAL 100 GRIDS - [
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a) ? %
b) e:O.e.' ? 9
c) Color each percent of
the grid as indicated.
d) a) 19% blue

' z{i::ik . | b) 12% red
e) v 8 c) 21% green

e | d) 8% brown

£) Aé?“‘“ g 8 ' . e) 28% orange

| £) 3% puarple

Without counting, what o g) 8% yellow

percent of all the. shapes _ h) 1% black
are in this position‘:::7? ‘1) what % of the grid.
3 | . 1s colored? __ %
~ j) Wwhat $ of the grid is

not colored? %

Parmission to use granted
by Activity. Resourees
Company, Iae.
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UNUSUAL 100 GRIDS - |1 PR .
NT o /g,;,j
Poteont Hoenee “flzﬂ
P . I
What percent of the hexagons are: -

a) ? 2

Y e cear——

e) touching a . on all 6 éides? 3
£) -touching -a "on only 4 sides? S
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by Acti