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Foreword

The aim of the Career Guidance Program is to de-
velop a new interest in education for pupils who have
at some point in their career lost interest in academic
learning, and in their future in general. It is hoped that
by providing these pupils with strong and wholesome
incentives they not only will be redirected but they will
also be motivated to prepare themselves for a productive
life as self-sustaining adults.

This guide for teachers of mathematics in the Career
Guidance Program has been designed with this objec-
tive in mind. Mathematical concepts are presented func-
tionally in realistic social situations for the purpose of
so motivating these youngsters that they will change
from indiffsrent, reluctant learners to active, interested
participants. This bulletin has been developed after three
years of experimentation and evaluation in Career
Guidance classes.

i wish to thank the many devoted teachers and super-
visors who so generously contributed to this uniquely
valuable guide.

Deputy Superintendent
JosepH O. LORETAN*

July, 1966
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pupil, individually, at least once a week. An industrial arts teacher was
also assigned full-time to instruct the pupils in prevocational and avoca-
tional skills.

Three years of experimentation and a study of similar programs
throughout the nation showed that # new teaching approach was essential
in every subject area, if these youngsters were to be rehabilitated and
redirected. Adaptations or “watered-down” versions of the traditional
curriculum without a moditied approach presented learning situations
which were only too familiar and were filled with the failures and frus-
trations of the past. It was also evident that once these pupils had spent
some time in a Career Guidance class they began indicating that they no
longer wanted to leave school to go to work; they now wanted to prepare
themselves for high school.

Thus, in February 1963, a team of specialists in each of the curricu-
lum aress began to work on specially-designated teaching guides in
Guidance and Job Placement, Language Arts, Speech, Social Stidies,
Science, Mathematics and Industrial Arts. To prepare these guides the
curriculum specialists visited each of the schools that had been in the
Career Guidance Program from two to five years and studied the teacher-
prepared materials in use, observed and conferred with the pupils in the
classes, and interviewed the teachers and supervisors to become oriented
with the pupils’ backgrounds, aspirations, cultures, interests, and needs.
Workshop committees composed of teachers, advisors, and assistant
principals were organized to work with each curriculum specialist. As
the teaching material was developed it was tried out experimentally in
selected schools and evaluated.

By September 1963, teaching guides in seven subject areas were
made available in mimeograph form to all the schools in the program.
The subject matter developed departed largely from the job-centered
themes and concentrated on the skills and subject matter necessary for
further study in high school; less on theory and more on the functional
and manipulative aspects of each subject area so as to present the pupils
with truc-to-life problems and situations. Beginning September 1963,
the area of Office Practice was included to prepare ihe pupils with im-
mediate saleable skills for obtaining part-tine jobs and to instill a desire
for further vocational work in high school.

Through a continuous program of evaluation by teachers, super-
visors, and curriculrm consultants, the teaching guides were revised
and extended and the present series evolved: Guidance and Job Place-




meni, Language Arts, Mathematics, Social Studies 1, Social Studies 2,
Social Studies 3, Speech, Science, Industrial Arts, and Office Practice
(Pupil Material, Teacher’s Manual).

In September 1965, with the reorganization of the schools in New
York City, the 8th grade became the terminal grade in some junior high
schools. Thus, the Career Guidance Program was placed in the 8th grade
of seventeen of these schools. At present there is a total of fifty-two
schools in the Career Guidance Program.
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Introduction

This resource guide for teachers of mathematics in the Career
Guidance Program provides maierial for the development of concepts
and skills necessary for recognizing and handling quantitative aspects
in practical problem situations. The mathematics of travel, earnings,
consumer purchases, taxes, savings, games, and sports are treated at an
appropriate level of difficulty through a mature approach. Thus, it is
possible for the teacher to reteach mathematical concepts and skills in
informal and socially meaningful situations. In addition, the program
provides time (two periods a week) for the systematic testing and re-
teaching of fundamental concepts and skills of arithmetic. In keeping with
the overall plans for mathematics K-12, a modern approach in teaching
and some contemporary principles, concepts, and topics have been in-
cluded. If pupil ability and interest warrant it, and time permits, the
teacher should present further topics as presented in the revised curricu-
fum bulletin, “General Mathematics—9th Year”, or in any of the latest
mathematics textbooks.

The objectives of this guide are:

1. to help the pupils continue the development of concepts and
processes previously taught

2. to help the pupils realize that mathematics is an indispensable
tool of daily living

3. to help the pupils apply mathematical skills, according to their
interest and ability, in the field of work and recreation and in their
everyday experiences as consumers of goods and services

4. to help the pupils use mathematics as a tool in other areas of
schoolwork as well as in future studies in mathematics

5. to develop an appreciation of mathematical thinking.

The material in this guide is presented in the form of daily lesson
plans. Two lessons may be combined and taught in one for the more apt
pupils, or one lesson may be divided into two or more lessons. It is
suggested, however, that the units be taught consecutively for optimum
results, since the sequence of presentation is graded. At the beginning of
each unit, materials and, in some cases, directions have been included
to assist the teacher. For effective teaching of each unit the materials
raded should be acquired or prepared before the actual teaching of the
unit begins.




Unit XIII. SOLVING PROBLEMS
1. Algebraic Expressions

2. Stating a Problem in Open Sentence Form
3. Using Equations to Solve Problems

4,5. Review: Solving Problems

Unit XIV. SPENDING MORE WISELY
1. Planned Spending
2. The Wise Consumer
3. Sales .Slips and Receipts
4. Cash or Credit?
5. Expenses for Recreational Activities

6. Traveling for Pleasure
7. Cost of Car Transportation

Unit XV. SAFE AND SECURE
1. Save Money to Earn Money!

2. Simple Interest Formula
3. Bank Services
4. Protection of Person and Property
5. Judgments and Decisions veoner

Unit XVI. 25 ten=100 five=11001 two=34 seven ...
1. Base 10: Decimal System of Numeration

2. Exponent: Powers of a Number
3. Base 5—A Quinary System
4. W«pressing Numbers in Base 5

SUGGESTED TEACHING AIDS AND REFERENCES

SUGGESTED RESOURCE MATERIALS
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Unit 1

LOCATING SITES AND TRAVELING IN
NEW YORK CITY

The specific objectives of this Unit are to have the pupils learn the basic
geometric concepts, and the ability to use them.

1. Point, Line and Piane

2. Direction

3. Reading and Interpreting a Map
4

. Horizontal and Vertical Axes

Teaching Aids

1. New York City Streets and Roads Map
May be obtained at gasoline service stations.

2. Atlas of New York City — Five Boroughs — No. 145
World Map Co. Inc., P. O. Box 336, Tarrytown, N. Y.

3. Official New York City Subway Map
N.Y. City Transit Authority, 370 Jay Street,
Brookiyn, N. Y. 11201

4. Wall Map of New York City
5. Board Graph
6. Worksheets for Lessons 1 and 3

Correlation
Guidance and Social Studies

.
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Lesson 1
LOCATING OUR SCHOOL

Motivation

L cuss possibility of part time work as a C. G. pupil.

If the employer wants you to locate or tell exactly where your school is
and how you would travel to work, what would you tell him?

Evaluate responses. Point out need for specific directions.

Lead to aim of the lesson.
Aim

How can we locate our school?

Development

What is the exact address of the school?

What is the hest known pablic site north of the school? south, east and
west of the school? (Park, River, etc.)

Starting at the school, in what direction is /name a site) ?
(Continue for other directions.)

Starting at (name a site) in what direction is the scheol?

Have pupils realize that it is easier to locate a special place if we have
a known starting place or point of origin. (Distribute diagrams — prepare
board diagram.)

Write name, or number, of streets in front of school, back of school, to
left and right of school. (Teacher labels beard dicgram.)

Write name, or number, of street one block above front of school; below
school; left, right of school.

Relate above with north; below to couth, eic. Establish fact that facing
north — south is the opposite direction, east is to the right, west is the
opposite direction, or to the left.

Name best known site north of school and write it above the diagram.

Name best known site south of school and write it helow diagram. Con-
tinue for east and west of school.

Using diagram, have pupil trace school street until he comes to the first

2
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crossing — or crossroads. Ask pupils if anyone knows another name for
crossroad.

; If no one responds, tell them a crossroad may be called an intersection.

Explain that when two lines meet or cross each other, we say the lines
intersect.

— A T bt ant b

The point where the lines cross is called the point of intersection. Relate
r to intersections of streets and roads.
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Have pupils continue tracing school street to next intersection and write
name, or number, of street.

s O b ot

Do you know what we call lines that run from left to right or right to left?
, ; .
l " If possible, obtain response, horizontal lines.
’ (Continue with lines running up and down. 1 | (vertical lines)

Summary

We can locate a special place by telling in what direction and how far it i
is from a known place. |

Practice

: Write names, or numbers, of horizontal streets and roads on diagram. ;

Write names or numbers of vertical streets and roads on diagram.

(Name of one street) :Intersects ...........ooeves ovnveeiininnns i

Homework

Draw a diagram locating your home. (Clear, complete, attractive diagrams
posted.)

i |
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[
Adapt diagram to individual school location. Duplicate for pupil use.
NORTH
‘ i
]
WEST EAST
f
FCHO’(}L
SOUTH -
Lesson 2
USING A MAP TO LOCATE SPECIAL PLACES
Warmup (all or part) |
The opposite of:
above is below WESE B ooeoveieeeeeee e iieee eeeerere s is north
right is ... below is ..ccoovvvennnnn .oeast 1S .o
north is ... left 18 oo,
Horizental lines are lines that run from ... £0 oo
Vertical lines are lines that run from ... £0 ovrerereeienns
A B C )] E
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Lines.....ccocovvene.n. 5 oo and .......cocoeennne are horizontal lines.

Lines ....cc.coovvvennnn. g e and ..o are vertical lines.
Lines E and F intersect at point .................... .
Motivation

We can locate a special place if we relate it to a known or familiar site.
tlow do we locate or find a special site if there is no one to tell us? Have
pupils suggest ways. Lead to use of maps.

Aim
How can we use maps to locate sites?

Development

To locate our school on a map, what is the first thing we should know?
(Answer is borough. Write appropriate borough on board.)

Is the school in the northern, southern, eastern or western part of the
borough?

Think of the streets near and around our school. East 12th Street, West
190th Street, could help us approximate eastern or Wwestern part of the
borough. (Write appropriate direction under borough.)

The size of the number of the street could help us approximate northern
or southern part of the borough of Manhattan. 12 is a small number,
therefore, 12th Street would probably be in the southern part; 190 is a
large number, therefore, it would probably be in the northern part of the

borough.

(Distribute New York City Streets and Roads Map. First, look at city
map. Have pupils pick out borough, and locate it in relation to other
boroughs, South of .................... , etc.)

Do the numbered streets run vertically or horizontally?
Lines, not horizontal nor vertical are called oblique lines. (slanting)

In what part of the borough is the lowest numbered street? Highest?
Do the street numbers get larger, or increase, going N. S.E. or W.7
Do the street numbers get smaller, or decrease, going N. S.E. or W.?

Have pupils locate the school according to:

1. Nearest streets and/or avenues

9. In relation to a familiar site in the vicinity.

(Ask similiar questions to familiarize pupils with city map.)

5




Summary

Using a New York City map to locate a site:

Find the borough.
Find the part of the borough. (north, northeast, etc.)
Find the street or avenue the site is on.

Find the nearest avenue or road that intersects the address street or
avenue.

=W

Practice

Assign a number of familiar sites for pupils :o locate. Give the name and
address of the site. Have the pupils find borough, and the names of the
four streets or avenues of block site is on,

Suggested Sites

Yankee Stadium, Fordham University, Couty Court (Bronx)

Board of Education, Coney Island, Brookiyn Museum, Prospect Park
(Brooklyn)

Madison Square Garden, United Nations, Metropolitan Museum of Art,
City Hali, Rockefeller Center (Manhattan)

Shea Stadium, Kennedy Airport, LaGuardia Airport,
Forest Park (Queens)

Homework

Assign 3 or 4 sites for the pupils to locate. To vary the assignment give
them the location and have pupils name the site.

Lesson 3

USING A MAP INDEX

Warmup

Complete the following, using Diagram 1:

1. Lines............ g e g e , are horizontal lines.
2. Lines............ g eerrreeans g rrrrrreees , are vertical lines.
6
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3. Point X is the intersection of lines D and ..................

4. Point Y is the intersection of lines ................... and ..o
5. Point Z is the ...........cccoe of lines .......coovvrenn and ... .
A I Z - I
A
B
B
C Y
C
D X
D
E
0 1 2 3 4 0 1 2 3 4
Motivation

We can locate places in New York City if we have a city map, and

know the exact address and borough of the place to be located.

Have pupils locate Hayden Planetarium, 8lst Street and Central Park
West, in Manhattan. (After a short time, stop class. Ask: How many
have located Hayden Planetarium? How many pupils need more time?)

Aim

How can we use maps to save time in locating places?

Development

Note differences between graphs I and I In Graph I, distance from O to 1,

1 to 2, etc. called intervals; as are distances from A to B, etc. in Graph 11,

the space area of box in row D-1 is the interval.

Have pupil place index finger on right hand on number 4 of base, Graph

II; index finger of left hand on letter D of vertical starting place.

Have pupils run fingers in appropriate direction until they meet or in-

tersect. Continue with B-6, A-2, etc.

Explain: Horizontal base line is called the Horizontal Axis. First vertical
line is called the Vertical Axis.

Ask pupils to explain term index finger. (forefinger usually used in point-

7




ing) Develop meaning of index. (points out, indicates, guides) Look at
street index on map. (in Atlas at end of book)

What are the major divisions of index? (Boroughs)

How are numbered streets listed? (Chronologically)

How are street names listed? (Alphabetically)

What information does the key give us? (letter and number of axes)

How can the key help us find the street or avenue? (Point of iniersection
of horizontal and vertical directions in key will indicate approximate
location)

Have pupils use Manhattan street index to locate Museum of Natural
History.

Locate Central Park West on map; follow to 79th Sireet.

Using index, locate Grand Central Station, 42nd Street and Lexington
Avenue in Manhattan.

Summary

To locate a special place quickly and correctly, we use a map of the area
and the map index.

Practice

Have pupils individually locate specific siies using index. (Suggested:
sites in other boroughs listed in lesson 2)

Homework

Distribute copies of apil Worksheet for home completion.

PUPIL WORKSHEET

Fill in the missing information:

City Key
Albany, New York B—§
Banger, Maine A — innnnnens

Chicago, Illinois —_
Las Vegas, uvmmessssns  sessssessssssasasese —2
Los Angeles, wouimiin D—1

Miami, Florida -

Salt Lake City, Utah —_—
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San ANonio, .ceesssssans E—4
Seattle, .....orssrrasacses . N
Washington, District of Columbia C—8

The United States

e |
Los Angvlc{w

Lesson 4

TRAVELING BY SUBWAY

Warmup

The opposite of:

North I8 ....cocovvvreeeneeninnens

ZASE 1S .eeeerrerrenreeeeenneens

Downtown IS .....coeeeeiiene

East side i8....cccoeeiinnns

Horizontal lines run .................... and ..o .

Vertical lines run ....... ..o and .......o.oooeeen .

Lines that are not horizontal or .................... are called oblique.
Lines that meet, OF ..........c.ccoevee , are intersecting lines.

9




Motivation

Before holidays, junior high school boys can get jobs delivering packages,
flowers, candy, etc. In the job interview, questions asked are: “How would
you tiavel from one part of the city to another? What subway would you
take?”

Aim
How can we find the subway line that wiil take us closest to the place
wo are going?

Development
City maps help us locate streets and avenues. The New York City Transit
Aathority prints and gives away subway maps.

Have pupils open and examine maps. Note: Horizontal and vertical axes;
Map and Station Guide instead of index.

Summary
To locate and travel to places in New York City, use a city street map and
subway map.

1. Take west side subway lines to get to west side of boroughs.
2. Take east side subway lines to get to cast side of boroughs.

3. Take express train for speed, but be sure to change to local train if
site you want is near a Jocal station.

4. If you have to clhiange from one division to another, be sure you know
the transfer station.

Practice

Starting from school, how would you get to:
1. Yankee Stadium — River Avenue and 161st Street, Bronx
2. Madison Square Garden — 8th Avenue and West 50th Street, Man.
3. Hayden Planetarium — 81st Street and Central Park West, Man.
Answer these questions for each of the places abovc:
a. At what stations would you take the train?

b. At what stations would you get ofi the train?
¢. What changes would you make if any are needed?

10
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Homework
; To travel by subway to each of the following places:
l The Empire State Building — Fifth Avenue and 34th St., Manhattan
L Grant’s Tomb, 125th Street and Riverside Drive, Manhattan

Public Library, 42nd Sireet and Fifth Avenue, Manhattan

1. Which subway station would you leave from if you started the trip
from home?

3. What transfers would you make to get to each of the above places, if

% 2. At which station would you get out for each of the above place?
i you began your trip from home?

;
i
i TEST
i . . X
\ Correct spelling of mathematical terms ]
i .
: locate origin horizontal  index
° vertical guide intersect axis direction f
ANSWER ALL THE QUESTIONS.
1. Lines that run left and right, or East and ........ R} - IOPRRY lines
2. Lines that run up and down ....... » OL........ and South are................ lines.
3. Lines that meet and cross are .................... lines.
4. The starting place may be called the ‘point of ... ?
i 5. Facing North: 5
; West is to our ........cccocceee
East is to our ... ......c.coceue
South ie . v

6. In the box:
Write the 4 points of directions.
Draw an arrow pointing South.

7. Wecanuse a .................. to locate a special place quickly.

8. What do we call: the horizontal base line? .................
; the first vertical line? ...
9. Tlsing a map index the key is A-5: |
H we will find A on the .................. axis
: 5 on the ......c.......... axis

——s




10.

11.

12.
13.

14.

15.

The street we are looking for will be about the place
Aand 5...cccooenn or meet.

What can we use to find the correct subway train to travel to work,
or to the theatre? ..................

What does express frain mean? ....................

What does local train mean? ... e

Use maps for the following:
Starting from the subway station nearest your school, how would
you travel to Times Square, 42nd Street and Broadway, Manb - an?
a. What subway line would you use? ..o,
b. Would you travel by express or local train? ...................
c. If necessary, where would you transfer? .................
Locate the school on the map.
a. What is the key for the street address of the school? ...................
b. Key for the street directly in back of school is ........c.ccccooovieins
¢. Name a well known place north of school ............ ..o
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Unit 11
MATHEMATICS IN DAILY LIVING

The specific objectives of this unit are to have the pupils realize:

1. The need for mathematical concepts and skills to handle quantitative
aspects in the field of work, recreation, as a consumer of goods and
services, and as groundwork in other areas of school work

9. There are facts, concepts and skills they need to learn.

Teaching Aids

Pupil inventory test

Correlation

Guidance

13
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Lesson 1

MATHEMATICS IN WORK AND PLAY

Warmup

OX T= 81+ 9= 20 X 100 =
14423 = 62— 29= 300 — 46 =

Motivation

Relate the mathematical facts, skills, judgments, etc., to the pupil’s use
daily. Start with time they arise, size of clothes, amount of food they eat,
distance to school, money for fare, lunch, etc. Have the pupils realize that
the mathematics we learn in school is to help us find the answers to the
how much and how many questions we meet daily.

Aim
How do we find the total number of things when we combine smaller
groups or the number of things when we separate a group?

§

Development / i

Ask the pupils questions to e&icit the following information:

1. Combining two sets. (addition)

2. Combining a number of equivalent sets. (mulitiplaction)

3. Separating one set from another to find the difference between the
numbers of the two sets or to find the number of elements remaining.
(subtraction)

4. Separating one set into smaller equivalent subsets. ( division)

5. Review terms involved: Sum, Total, Remainder, Difference, Factor,
Product, Divisor, Quotient

Conclude that for the four operations, it is important to understand when

to use each, and how to compute quickly.

Summary

There are four fundamental operations: Addition, Multiplication, Sub-
iraction, Division

Practice and Homework

Assign addition, subtraction, multiplication, and division examples.

14
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Lesson 2

INVENTORY TIME

Motivation

Explain briefly that in order to gain the greatest benefit from the mathe-
matics periods it is important for each pupil to be aware of the concepts
and facts he knows and can use and those he may need to learn.

Development

Distribute mimeographed copies of inventory test.

Have the pupils work independently, and be sure they realize there is no
penalty for errors.

Warn them not to spend too much time on any one example, but to
answer all the items they know and are sure of first, then return to others.

Note

Teacher corrected papers should be returned to pupils after areas of
common weaknesses and specific individual needs are noted.
No homework assignment.

INVENTORY TEST FOR SEPTEMBER

INAINE oot et Class ..ccoovveeeeennn.
SChOOL oo e Date ....ocooovvevennne.

I. The numeral 69 may mean ........... e tens and ................... ones

2. The numeral 69 may mean 5 tens and .................... ones

3. In the numeral 150 the 5means 5...................

4. In the numeral 105 the 5 means 5 ....................

5. In the numeral 510 the Smeans 5..................

Add:

6. 34 7. 57 8. 4.3 9. .26 10. 865
52 e 76 9 8
Subtract:

11. 47 12. 72 13. 501 14. 3.7 15. 6.77
24 48 }_6_?_ 1.0 02

————ans

15
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16.

18.

20,

21.

22,

23.

24.

25.

26.

30.

34.

35.

Fe ot et

What fundamental operation is performed when:
The Product is found ............... 17. The Difference is found .............

The Remainder is found ........ 19. The Quotient is found ...............

Which is larger?

—E-l,’— of a number or %— of a number? ...
6.72 0r 9112 ...
10% of 30 or 30% of 10?7 ....................
4 1 S o
6 + '§' or -6— i
Find:
3 5
—‘_l'— Of ? i tiierinenaees
TR
4 —- =1 o T s
54 27. 19.8
X 6 X 6 28. 6) .522 29. .6) 522
8 % 3. 8154 32. 325 33. 21)504 \
1 —2.317 X 37

Write the missing words:

Factor X Factor = ................c..........

Quotient = Dividend =~ ....................

36, 37,38. 7841 — 7 ... + 8

39.

40.

or
1841 — ...

—3—:.3or. .................. %

10
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Unit III
SALARIES —TAXES—-TAKE HOME PAY

The main objectives of this Unit are to help the pupil learn:

1. To understand the computation involved in salaries and taxes

2. To report and record data
3. To prepare a data table
4. To read and interpret data tables.

Teaching Aids

1. Employer’s Tax Guide
Bureau of Internal Revenue.

9. Worksheet for lesson 3 and lesson 6.

Correlation

Social Studies (Topic I1, “You and the Working World”)




Lessaz: 1

SALARY AND WAGES

Warmup
75 75 75 75 75
X2 x4 X6 X8 X1
90 90 90 90 90
X1 X3 X5 X1 X9
Motivation

Part-time employment is usually paid by the hour. To know how much
money will be received on pay day, we must know:

How many hours the employee worked
How much the employer paid for each hour of work

Aim
How can we find, and keep accurate records of earnings?

Development

If the pay is $1.25 for one hour, then how much would you earn in 2
hours? 3 hours? 5 hours?

Develop first table with class.

Let us make a list or tahle of earnings for $1.25 per hour.
To know what the table means, we will give it a sitle.

WagEs AT $1.25 PER HOUR
1 hour at $1.25 = $ 1.25
2 hours X 125 =
3 hours X 1.25 =
Continue to
10 hours X 1.25= $12.50

Have pupils develop a table for $1.50 per hour up to 10 hours. Be sure
to have pupils write a title, “Wages at $1.50 Per Hour,” above the table.

18
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Using the charts, have pupils find:
How much money an employee would earn at $1.25 an hour if he
worked 6 hours? 9 hours? 2 hours? 315 hours?
Similarly for $1.50 per hour.

Have pupils realize we can find the answer quickly and accuraiely by
using the tables.

When pupils work after school they sometimes work a day or two at one
job, and a day or two at another job. If the pay is different, a table could
be made for each rate of pay. An easier way would be to keep a diagram
or chart.

Have pupils suggest a title. Select something such as Wages Earned.
Have pupils write the title of the chart.

Select rates: 75¢, 90¢, $1.25, $1.50. At left write, Rate of Pay. List selected
rates, starting with the highest.

Under the last rate have pupils draw and extend a horizontal line.

Divide the line into 10 approximately equal parts. Then number parts
from 1 to 10. Write, Hours Worked at the left.

Have pupils draw a vertical line cutting off rate of pay.
Have pupils draw vertical and horizontal lines completing ;rid.

Place diagram on board:

WaGEs EARNED PER HOUR

= $1.50

™

= $1.25

Q 90

3

s 75

Hours Worked 1 213 415 6 7 819110

Have pupils compare chart with map divisions, e.g., Horizontal Axis, Ver-
tical Axis, Key and Intersecting Poinis.

Summary

We can find, and keep accurate records of, earnings by constructing and
using charts and tables.

19




Practice

Using tables developed, and warm up exercises, fill all squares in the
diagram. Then answer the following:

How much would you earn if you worked:

1. 7 hours at 75¢ per hour?

2. 4 hours at 90¢ per hour?

3. 3 hours at $1.50, and 4 hours at $1.00 per hour? etc.

Homework

Make a wage chart showing wages at 50¢, 60¢, 70¢,80¢, 90¢, and $1.00
for 1 to 10 hours.

Lesson 2

EARNINGS AND TAXES

Warmup
1/5 of $5.00 1/5 of $ 9.00 1/5 of $11.60
1/5 of 1.00 1/5 of 12.00 1/5 of 17.00
1/5 of 2.00 1/5 of 250 1/5 of 7.50
Background

Every able-bodied citizen: earns money for:
Necessities (food, clothing, shelter)
Luxuries (autcmobiles, toasters, washing machines)
Entertainment (parties, theatre, vacations)

All citizens need protective services such as protection of person and
property. The U.S. Government, or Federal Government, provides some
of these services, such as armed forces for protection against invasion;
judicial laws to protect personal rights and privileges; etc. To pay for
these services, the government requires that the employer withhold, or
deduct, a part of the employee’s earnings, or income. The money deducted
for government use is called Income Tax, or Withholding Tax.

20
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A tax is also deducted to protect the earner when he is disabled, ill, or
t0o old to work. This tax is known as the Social Security Tax, or F.I.C.A.
All employees pay the F.I.C.A. Tax.

Fach worker is allowed an exemption of $600, which is tax free, for his
own support, and $600 exemption for every person he supports. Lvery
person whom an employee supports is called an exemption. If the worker
supports only himself, ! ~ claims one exemption. If he supports himself
and his mother, he claims two exemptions, etc. Employees wko earn less
than $600 do not pay Income Tax. In that case, the amount withheld from
his weekly wages is returned, or refunded, by the government ai the end
of the year.

The government prints an Employer’s Tax Guide to aid with computing
payroll deductions. (Distribute copies of Guide.)

Aim
How do tables and charts help in keeping salaries and taxes accurate?

Development

Have pupils use Wages Earned chart they developed to find earnings in
each of the following:

Rate of pay Hours worked
$ .75 per hour 7 hours
1.00 per hour 17 hours
1.15 per hour 22 hours
1.25 per hour 24 hours

After checking answers, have pupils examine tax chares to note and ex-
plain: Wages are at least; but less than and exemptions.

Have pupils prepare table, listing answers tc above problems. Have them

find tax for each by using charts. (Do not have them compute Take Home
Pay.)

SALARY IncoME Tax (1 exemption) SocIAL SEcurIiTY TAX

$ 4.20
10.70
19.80
24.00

it A % RT3 KRG o G A ST AT ST
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Summary

Tables and charts are used to find salaries and taxes quickly and cor-
rectly.

CLASS PRACTICE AND HOMEWORK

Use the tables to find the correct salary, income tax and Social Security
tax and list them on the chart. He claimed only one exemption.
An employee worked:

1. 10 hours at $ .90 per hour 6. 32 hours at .90 per hour
2. 15 hours at .80 per hour 7. 17 hours at 1.25 per hour
3. 9 hours at 1.00 per hour 8. 40 hours at 1.50 per hour "
4. 19 hours at 1.00 per hour 9. 23 hours at 1.00 per hour
5. 22 hours at 1.15 per hour 10. 48 hours 2t .75 per hour
SALARY IncomME Tax ~ SociAL SECURITY TAx
1.
2.
4. i
5.
6. ]
1. ?
8.
9,
10.
Lesson 3
TAKE HOME PAY
Warmup h
$50.00 $43.40 $ 6.60 $50.06 ’
—6.60 —1.56 -+1.56 —8.16
i 22
|




$33.75 $30.05 $ 3.70 $33.75
—3.75 ~—1.05 +1.05 —4.75
Motivation

In order to help the employee pay taxes, the government has the employer
withhold a small part of his earnings every  pay day.

If the salary is $50.00, but there is $41.84 in the pay envelope, how does
the employer explain the deductions to the employee? '
Aim

How are salary deductions reported to the employee?

Development

Explain: Either on the pay check or with the cash pay envelope there is
a statement that looks something like this sample: (On board)

F.I.C.A. Federal :
or Income . Amount
Total Wages S.S. Tax Tax Other . Received
$50.00 $1.56 $6.60 oo - $41.84

The statement may be in this form:

Salary : ' ) . $50.00
Deductions R

Federal Income Tax $6.60

FI.CA. 1.56

Other

Amount Enclosed 41.84

Ask pupils: Why is $6.60 deducted? Why is $1.56 deducted?

What docs other mean? (Hospitalization, State Tax, Social Security, etc.)
How much money does the employee actually take home?

The money the earner takes home is called Take Home Pey.

How did the employer know that $41.84 was the correct amount of money?

Lead pupils te the generalization:

Salary — Deductions = Take Heme Pay .
(Selary minus Deductions equals Take Home Pay)

23
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Have pupils prepare a pay statement.
Salary $33.75. Deductions, etc. as sample on page 23.

Have pupils find “Take Home Pay,” using Tax Tables, and claiming one
exemption.

Working with the same salary, $33.75, have pupils find Take Home Pay,
if 2 exemptions are claimed.

Summary

Rate of Pay X Hours worked = Salary

Salary — Deductions = Take Home Pay

Tax tables are used for accuracy and speed.
Duplicate for distribution and have pupils complete:

PRACTICE AND HOMEWORK

SALARY EXEMPTIONS IncomE Tax FICA. Take Home Pay
1. $28 1
2. 28 2
3. 36 1
4. 44 0
5. 44 2
6. 36 1
7. 50 1
8. 21 2
9, 21 1
10. 40 2

For extra credit, find the Take Home Pay of the above salaries if 3 exemp-
tions were claimed.

TEST
NAME Crass
ScHOOL DATE
1. A person’s salary is the ... he earns for work he does.

To know what his salary will be, a worker must know

2. How many ................... he has worked, and

24




10.
11.

12.

13.

14.

e 4+ St m—— % M S

“raxnage

The rate of .......ccoeeevveeee for each hour.

To save time we say:

Hours Worked X Rate of Pay = ... .

What is the salary if an employee has worked:
17 hours at 75¢ per hour? Salary is $................... .

98 hours at $1.25 per hour ?................c.e

Is the salary earned and the take home pay usually the same amount
of money?

Check either: Yes .....cccccooeunnn. of No ..oovveiiiiinie

What does the employer withhold or deduct from the worker’s salary?
Every one who works must pay the Social Security .........ccoooeens .
Every one who earns $600 or more pays a Federal ..........cc.coou.

Which is less money, the:
salary earned or take home Pay? .......ooiiiiiiiiiinine

To save time we say:
.................... — Deductions = Take Home Pay.

employers use Tax ... to deduct the amount of money for
taxes.

If an employee worked 48 hours, was paid $1.25 per hour, and
claimed only 1 exemption: (use tables)

a. What was his salary? B

b. How much was deducted for Income Tax? B

c. How much was deducted for S.S. Tax? B o |
d. What was his Take Home Pay? B

If he claimed 2 exemptions
e. What would his Income Tax be? B
f. What would his 5.S. Tax be? Boorrnrn

25
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How To Usa the Wage-Bracket Table Method of Income Tax Withholding
"Income tax withholding tables for singlec and matried taxpayers have been provided for 3
the following payroll periods in the order named: Wecekly, biwcekly, scmimonthly, monthly, {
and daily or miscellaneous. The payroll period and marital status of the ecmployce dctermines the 3
table to be used. ) . . ] ..
If the wages exceed the highest wage bracket in the applicable table, in determining the amount &
to be deducted and withheld, the wages may, at the clection of the employer, be rounded to the |
nearest dollar. §
L]
WEEKLY — SINGLE
PAYROLL PERIOD PERSONS 3
And the wages are~ And the number of withho!ding exemptions claimed Is— K
: Wit [Wtestm| O 1 1 | 2z [ s | & [ s | & [ 7 [ & | s [uwormw
4 The smount of income iax to be withheld shall be— i
{
$0 $¢| S0 30 30 $0 $0 $o $0 30 $0 $0 30 .
4 5 Jo| o 0 0 0 0 0 ¢ 0 0 0 :
5 6 20| O 0 0 0 0 0 0 o 0 0
6 7 40| O 0 0 0 G 0 0 0 0 0
: 7 8| ".so| o 0 0 0 0 0 0 0 0 0
. e 9 70| o 0 0 0 0 0 0 0 0 0
9 10 80| o 0 0 0 0 0 0 0 0 0
10 1 S0| o 0 0 0 0 0 0 0 0 0
11 12| 110/ o 0 0 0 0 0 0 0 0 0
12 13 120| o 0 0 0 0 0 0 o 0 0
13 14 40| o 0 0 0 0 o 0 0 0 0
14 15! 1s0| 0O 0 0 0 0 0 0 0 0 0
15 16| 170] 0O 0 0 0 0 0 0 0 0 0
16 17| 180] o 0 0 0 0 0 6 0 0 n
17 18] 200 o 0 0 0 0 0 0 0 0 0
18 8| 210 20 o 0 0 0 0 0 0 0 [ :
. 19 20| 230 30] o 0 0 0 0 0 0 0 0 :
20 21| 240 4] o 0 0 0 0 0 o 0 0 : '
21 22| 260 X 0 0 0 0 0 0 0 0 0 :
22 23| 270 70 o 2 0 0 0 0 0 0 0 .
) 23 24| 290 90) o (] (] 0 (] (] 0 0 (]
24 25! 300] 1100} O 0 0 0 0 0 0 0 0 ;
25 26 320 lio| o 0 0 0 0 0 0 0 o :
26 271 3.40| 130} o 0 0 0 0 0 0 0 0 :
27 28| 3s50| 1l40] O 0 0 0 0 0 0 0 0 |
28 29 3.70 1.60 0 o o 0 0 0 ) 0 0 :
2 30! 380! 1701 o 0 0 o 0 0 0 0 0 :
30 31| alo| 1l90] o 0 0 0 0 o 0 0 0 :
31 32| 420 200 J0) o 0 0 0 0 0 0 0 '
32 33| 440| 220 2] o 0 0 0 0 0 0 6 i
33 34| 460! 230 40)] o 0 0 0 0 0 0 0 i
34 38| 470| 250 S0| O 0 0 0 0 0 0 0
f 35 36| 490 260 70| o 0 0 0 0 0 0 0
36 37| 510 280 80| o 0 0 0 0 0 0 0 ,
37 38| 620 3.0 90| o 0 0 0 0 0 g 0 ;
33 s9| s540] 3lof| 10! o 0 0 0 0 0 0 0
39 40| 560| 330| 12} o0 0 0 0 0 0 0 0
40 41| 80| 3s0f 140l o 0 0 0 0 0 0 0
a1 a2| s90| 360] 1s0] O 0 0 0 0 o 0 0
42 43| e6l10| 38| 170| o 0 0 0 0 0 0 0
43 44! e630| ao0o| 1eol o 0 0 0 0" 0 ] 0 .
a4 45| 6a0| a10) 200] o 0 0 0 0 0 0 0
a5 46| 660 430} 210 20{ O 0 0 0 0 0 0
46 47| e680] 450] 230 30{ o 0 0 0 0 0 0
47 48| 690| 470] 240 s0| o 0 0 0 0 0 0 '
" 48 49 7.10 4.80 2.60 60 0 ) 0 0 0 0 0 '
49 S0 730 5001 270 201} © 0 0 0 0 0 0 ¥
50 51 750 520] 290 g| o 0 0 0 0 0 0 i
51 52| 760 5301 300f 100| O 0 0 0 0 0 0
52 53| 780 +4s0) 320 120 O 0 0 0 0 0 0
53 s4| eoo| s70] 340] 130| o 0 0 0 0 0 0
54 55| 810 58] 38| 140| o 0 0 0 0 0 0
55 56| 830{ 600] 370] 160| © 0 0 0 0 0 0
56 s7| 850| 620| 390} 170| o 0 0 0 0 0 0
57 s8] 860| 640! 4lo] 190} o 0 0 0 0 0 0
2
: .

ERIC

PAFulToxt Provided by ERIC
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SINGLE — WEEKLY

PERSONS PAYROLL PERIOD
And the Wages sre— mmmammwn—
9 00t more
Miest | Butions thsn [ ] 1 2 3 4 . 1 [ ? ]
The amaunt of incoma tax o ioe withhold shalt be—
$58 59| $8.80| $6.50 | s420| s200| s0.10| $O $0 $0 $0 $0 $0
59 60 9.00 6.70 4.40 2.20 .30 0 0 0 0 o 0
60 62 9.20 690, 470 2.40 .50 0 0 0 0 0 0
62 64 9.60 7.30 5.00 2.70 .70 0 0 0 0 0 0
64 66 9.90 7.60 5.30 3.10 1.00 0 0 0 0 0 )
66 68| 10.30 8.00 5,70 3.40 1.30 e 0 0 0 0 0
68 70| 10.60 8.30 6.00 3.70 1.60 0 0 0 0 0 0
70 72| 1090 8.60 6.40 4.10 1.90 0 0 0 0 0 0
72 74| 11.30 9.00 6.70 4.40 2.20 .30 0 0 0 0 0
| 74 76| 11.60 9.30 7.00 4.80 2,50 50 (] 0 0 0 (¢
76 78| 12.00 9.70 7.40 5.10 2.80 .80 1) 0 [} 0 0
78 80| 12,30 10.00 7.70 5.40 3,10 1.10 0 0 0 0 0
80 82| 12.60! 1030 8.10 5,80 3.50 1.40 0 0 0 0 0
82 84| 13.00| 1070 8.40 6.10 3,80 1.70 0 0 0 0 0
84 86| 13.30| 11.00 2.70 6.50° 4.20 2.00 .10 0 0 (1] 0
86 g8 | 1370 11.40 9.10 6.80 4.50 2.30 .30 V] 0 0 0
E 88 90| 14.10] 11.70 9.40 7.10 4.80 2.60 .60 0 1] (1] 0
F 90 92| 1450| 12.00 9.80 7.50 5,20 2.90 .90 0 0 0 0
: 92 94| 1490( 1240 10.10 7.80 5,50 3.20 1.20 0 0 0 0
; 94 e6] 1530} 1270 10.40 8.20 5.90 3.60 1.50 0 0 0 0
[ 96 98| 1570 13.10| 1080 8.50 6.20 3.90 1.80 0 0 0 0
| 98 100| 16.10| 13.40| 11.10 8.80 6.50 4.20 2.10 .10 0 0 0
, 100 105| 16.80{ 14.10| 11.70 9.40 7.10 4.80 2.60 .60 0 0 0
: 105 10| 1780| 15.10| 12.60| 10.30 8.00 5,70 3.40 1.30 0 [} 0
| 110 115| 1880} 16.10| 13.40| 11.10 8.80 6.50 4,30 210 10 o 0
115 120! 19.80] 1710} 14.40} 1200 9.70 7.46 5,10 2.80 .80 o] 0
| 120 1251 20801 1810 15.40( 1280| 1050 8.20 6.00 3.70 1.50 ° 0
: 125 130| 21.80| 1910} 1640} 13.80| 11.40 9.10 6.80 4.50 2.30 A0 0
; 130 135 | 2280| 2010| 1740 1ag0| 1220 ssc0} 770} 549 10| 110 0
| 135 150! -23.80| 2i.10| 1840| 1580| 13.10 10.80 8.50 6.20 3.90 1.80 0
L 140 145 | 2a.80| 2210| 1040} 1680 1410} 11.60 9.40 7.10 4.80 2.50 .60
| 145! 10| 2580| 23.10| 20.40| 17.80| 15.10| 1250) 1020} 739 560{ 3.30 1.30
15¢ 160| 27.30| 2460! 2190] 19.30| 1660| 13.90 11.50 9,20 6.90 4.60 2.40
: 1€0 170 | 29.30| 2650 | 2390| 2130 18.60 1590 13.20| 1090 8.60 6.30 4.00
170 180| 31.60| 28.60| 2590| 2330| 20.60| 17.90 15.20| 12.60| 1030 8.00 5,70
180 190| 3a.10| 3080| 2790| 2530 ¢260| 19.90 17.20| 1as0] 1200 9.70 7.40
190 200 | 36.60| 33.30| 2990 ' <2730} «4.60| 2190 i9.z0| iss0] 13.80| 11.40 9.10
200 210| 39.10( 3580| 32.40| 2930 2660 23.90 2120| 1858c| 1580} 13.10 10.80
210 220 | 41.80| 38.30| 3490 31.50| 28.60 2690| 23.20| 2050 17.80 15:10 12.50
220 230! 4480| a0.80| 37.40| 3400] 3070 27.90 25.20| 22.50) 19.80] 17.10
230 - 240| 4780| 43s0| 39.90! 36s50| 3¢20]| 29.90 27.20| 24.50| 21.80
240 ! 250! S50.80| 4680, 4270 39.00| 3.70} 3239 29.20| 26.50| 23.80
250 260| ©5380| 49.80| 4570| 4170 38.20| 34.80 31.40| 2850| 25.80
260 270 | s680| s280! 4870! a4a70| 4070 37.30 3390 | 30.60) 27.80
270 280 | 59.80| 55.80| S51.70| 47.70| 43.60| 39.80 36.40 | 23.10{ 29.80
280 200! e6280] ssso! sa70| S0.70| 46.60| 42.60 3890 | 35.60| 32.20
290 300! 6580| e61.80| 57.70| 65370 49.60) 45.60 41.60| 38.10]| 3470
300 310| 6830 | 64.80 6070| 56.70| 52.60| 48.60| 44.60) 40.60 37.20
310 a0’ 7180| 67.80) 6370{ 59.70| 55.60| S51.60 47.60| 43.50| 39.70
320 a3p| 7480| 70.80! €670| 6270 | 58.60| 54.60 50.60 | 46.50| 42.50
330 aao| 7780| 7380| 69.70| e€s70| 6160} 57.60 53.60| 49.50| 45.50
! 340 3so| so.80| 7680 72.70| 68.70| 64.60| 60.60 56.60 | 52.50{ 48.50
350 360 | 8380| 79.80| 75.70] 71.70| 67.60| 63.60 s9.60! 55.50] 51.50
30 percent of the excess over $360 plus—
$360 and over L
as30 | 81.30 | 77.20 | 73.20 | 69.10 | 65.10 61.1¢ | 57.00 | 53.00
i
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SOCIAL SECURITY EMPLOYEE TAX TABLE
4.20 percent employee tax deductions {3.85% for old age, survivors, and disability insurance plus 0.35%
for hospital insurance henefits)
Wages Wages Wagea Wagea
e Tax to l:ie & Tnhtht‘; 'l:ie Tuhlho ll:i‘ T“htl;.e ll:ie
n . it it
At least B:":.‘;“ withbiel At least Bm.’:‘“ wit At least B:‘;.‘:‘" withhe At least B:":.l:‘" w
$0. 00 $0.12 $0. 00 $15.36 | $15.60 $0. 65 $30.84 | $31.08 $1.30 $46.31 | $46.55 $1.95
12 «36 »01 15.60 15.84 «66 3l.08 31.31 1.31 . 46. 19 . 96
.36 .60 .02 15.84 16,08 67 31.31 31,55 1.32 46. 79 47.03 1.97
.60 .84 «03 16. 08 16.31 .68 31,55 1.7 1.33 47,03 47,27 .98
.84 1.08 K} 16. 31 16. 55 .69 L7 32.03 1.34 47.27 47.50 1.9
1.08 1.31 .05 16. 55 16. 79 « 70 32.03 32.27 1.35 47. 50 47. 74 2.00
1.31 1.58 .06 16.79 12.03 « 71 32,27 32.50 1.36 47. 14 47.98 2.01
1.55 1.1 .07 17.03}1 1727 .72 32,50 | 32.74 1.37 47.98 | 48.22 2,02
1.9 2.03 .08 17.27 17.50 .73 32. 74 32,98 1.38 48, 22 48, 46 2.03
2,03 2,27 .09 17. 50 17. 74 «74 32.98 L 22 .39 48, 48, 70 2.0%
2,27 2. 50 .10 17. 74 17.98 .75 33,22 33. 46 1..40 48, 70 48.93 2,05
2,50 2.74 .11 17.98 18, 22 « 76 33.46 33.70 1.41 48,93 49, 17 2, 06
2.74 2.98 | «12 18,22 18. 46 17 33.70 33.93 1.42 49, 17 49, 41 2.07
2.98 3.22 .13 18, 18. 70 +18 . .17 1.43 49, 41 4% 65 2.08
3.22 3.46 14 18.70 | 18.93 .9 31.17| 34.41 1. 44 49.65 | 49.89 2,09
3. 46 3.7 + 15 18.93 19.17 +80 34.41 34.65 1.45 49, 89 50.12 2.10
3.70 3.93 .16 19.17] 19.41 «81 34.65 | 34, 1.46 50.12 | 50,36 2,11
3.93 417 <17 19. 41 19,65 «82 34.89 35.12 1.47 50. 36 50. 60 212
417 4. 41 .18 19.65 | 19,89 .83 35.12 | 35.36 1.48 50.60 i 50.84 2,13
4.41| 4.65 .19 19.89 ] 20.12 .84 35.36 | 35.60 1.49 50.84 | 5108 214
4.65 4.89 .20 20.12| 20.36 .85 35.60 | 35.84 1,50 51,08 5.3t} 2.15
4.89 5.12 .21 20.36 { 20.60 .86 35.84 | 36.08 1. 51 51.3L| 5155 2,16
5.12 5.36 .22 20.60 [ 20.84 .87 36.08| 36.3 1.52 51.55| 51.79 2.17
5.36 5.60 23 20,84 21.08 .88 36.31 36. 55 1.53 51.79 52.03 2.18
5.60 5.84 .24 21,08 2131 .89 36.55| 36.79 1.54 52,08 | 52,27 2,19
5,84 6. 08 .25 21.31 | 21.55 .90 36.79 | 37.03 1.55 §2.27 . 52,50 2,20
. 08 6. 31 +26 21,55 | 2L79 .91 37.03 | 31.27 1.56 52,50 : 52, 7¢ 3.21
6.31 6.55 .27 21,79} 22.03 .92 37.27| 31.50 1,57 52,54 | 52.98 2,22
6. 55 6.7 +28 22,03 22,27 .93 3% 37. 74 1.58 52.98 53,22 2.23
6.7 2.03 .29 22,27 22, 50 94 31. 74 37.98 1.59 53.22 53. 2,24
7.03 7.27 .30 22.50 22, 4 .95 37.98 38. 22 1,60 53. 46 53.70 i 2,25
1.27 . 50 .31 22, 74 22.98 « 56 38.22 38. 46 1,61 53.70 53.93 ! . 26
71.50 7.7 .32 22,93 23,22 .97 38.46 . 70 1.62 53.93 54. 17 | 2.2
1.4 7.98 33 23,22 23. .98 38.70 36.93 1.63 54, 17 54. 41 ! . 28
7.98 8.22 -3 23, 46 23. 0 .99 38.93 39,17 1. 64 54,41 ' 54.65! 2.2
8.22 8. 46 .35 23.70 23.93 1.00 39.17 39.41 1.65 54,65 54. 89 . 2.30
8.46 8.7 . 23.93 24. 17 .01 39,41 39.65 1.66 54, 89 55. 12 ¢ 2.31
8.70 8.93 .37 24,171 24.41 1.0° 30.65| 39.89 1.67 55.12 .  55.36 | 2,32
3 8.93 9,17 .38 24, 41 24,65 103 36,86 | 40.12 1.68 55.36 , 55.60 I 2.33
9.17 9. 41 .39 24, 65 23.89 1.04 40. 12 40, 1.69 55.60 : 55.8% 2.3¢
9.41| 9.85 ol 2e80] 2512 105 | 40.36 | 40.60 1.70|| 5584, S$6.08 233
9,65 9,89 41 25. 12| 25.36 1.06 40.60 | 40,84 1.1 .08 . 56.31 2,36
.89 | 1012 42 25.36 | 25.60 1.07 40,84 | 41.08 1.72 56.3L | 56.55 2.37
10,12 10, 36 43 23. 60 25.84 1.08 41.08 41,31 .73 56.55 | .79 2,38
10.36 10. 60 A4 25.84 | 26.08 .09 41.3) 41.55 .74 56.79 ' 57.03 2,39
10. 60 10. 84 .45 26.08 | 26.31 110 4L.55{ 41.79 1.75 57.03  51.27 2,40
10, 84 11.08 .46 26.31 { 26.55 L1 41.79| 42.03 1.76 57.27 5150 2.41
1.08] 1131 A7 26.55 | 26. 112 42,03 | 42.27 .17 57.50 | 57.7% 2.42
11.31 11.55 .48 26.79| 21.03 1.13 42.27| 42.50 1.78 57.74, 51.98 2,43
11.55 .79 .49 27.03 27.27 1.14 42, 50 42,74 .79 57.98 , 58.22 2,44
11.79 12,03 .50 27.27| 27.50 1.15 42,74 42.98 1.80 58.22 | 58.46 2,45
12. 03 12,27 .51 27,50 2174 1.16 42,98 | 43.22 1.81 58.46 ' 58,70 2.46
12,27 1250 .52 27.74 | 21.98 1.17 .22 | 43, 1.82 58,70 ' 58,93 2,47
12,50 ] 12,74 .53 27.98 | 28.22 1.18 43.46 | 43.70 1.83 58.93 | 56.17 2,48
12,74 12,98 .54 28,22 | 28.46 1. 19 43.70| 43,93 1.84 59,17 59.41 2.49
12.98 13.22 .55 23.46| 28.70 1.20 43,93 | 44.17 1.85 59.4L | 59.65 £.50
13.22 13. 46 .56 28,70 | 2893 1.21 “4.17] 44.41 .86 59.65| 59.89 2.51
13. 46 13.70 .57 28. 93 29,17 1.22 44,41 44. 65 1.87 59, 89 60. 12 2,52
b 13. 70 13.93 58 29,17 29, 41 1.23 44. 65 44. 89 1.88 X 60.36 2.53
13.93 14.17 .59 29, 41 29,65 1.24 44, 89 45,12 1.89 60. 36 60, 2.54
1417 14.4) « 60 29.65| 29.89 1.25 45.12 | 45.36 1.90 60.60 | 60.84 2.55
14. 41 14, 65 .61 29, 89 30.12 1.26 45.36 45, 60 1.9 , 84 61.08 2.56
14.65 14. 89 .62 30. 12 30. 36 L27 5. %0 45. 84 1.92 61.08 61,31 2.57
14.89 15. 12 . . 30.60 1.28 45.84 . 08 1.63 61.31 | 61.55 2,58
15.12] 15.36 .64 30.60 | 30.8% 1.29 . 46.31 1.94 61.55| 61.79 2,59
Q
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SOCIAL SECURITY EMPLOYEE TAX TABLE—Continued g
4.20 percent employee tax deductions (3.85% for old age, survivors, and disability insurance plus 0.35%
for hospital insurance benefits) !
: Wages Wagea Wages Wages ?
‘ by | Vo | b hbheld !
P But leas | Withhe! But less | withae But less | withheld §I But less | withhe! :
i! Atleast | “ian Atleast | Top an Atleast | T Atleast | To 0 i
; gor.70| saz.oa| e260| $77.27| s77.50] 4328 89274 202.98| $3.90 | $108.22 | $108.46 |  94.55 i
; 62.03 | 62.27 2,61 77.50 | 7774 3.26 92,98 | 93,22 3.01[ "108,46 | 108,70 4. 56 §
‘ 62.27] 62.50 2,62 774 | 71,98 3,27 93,22 | 03,46 3.52 || 108,70 | 108,93 4.57
: 62.50 62,7% 2.63 77.98 78,22 3.28 93, 46 93,70 3.93 108,93 | 109,17 4.58 4
2,74 62.9¢ 2.6% 48.22 78.46 3.2 93,70 93,93 3,94 109.17 | 109.41 4.59 §
: i
; 62,98 63.22 2.65 78, 46 78,70 3.30 93,93 91,17 3.95 109.4L | 109,65 4. 60 1
63.22 | 63.46 2,66 78.70 | 78.93 3.31 91.17 | 9141 3.06 | 100.65| 109.89 4,61 :
‘ 63.46 63.70 2,67 78.93 79,17 3.32 91, 4L 91,65 3.97 109.89 | 110.12 4,62 3
63.70 | 63,93 2,68 79.17 ] 79.4L 3.33 91,65 01.89 3.98 | 110.12 | 110.36 4.63 §
63,93 6117 2.69 79. 41 19. 65 3.3% 94, 89 95.12 3.99 110.36 | 110.60 4.6% b
6417 61. 41 2,70 19. 65 79. 89 3.35 95.12 95.36 4,00 110.60 | 110.6% 4. 65 ‘
6t.4L| 61.65 2,71 79.89 { 80.12 3.36 95.36 | 95,60 4.01| 110.8%} 111.08 4.66 :
6465| 61.89 2,72 80.12| 80.36 3.37 95.60 | 95.8% 4.02| 111.08 | 11131 4.67 ;
61.89 65.12 2.73 80. 36 80. 60 3.38 95,8t 96, 08 4,03 311,31 | 11155 4. 68 E
65,12 65.36 2,74 80.60 |  80,8¢ 3.29 96,08 | 96.31 404 11153 | 1179 469 5
63.36 | 65.60 2,75 80.8% | 81.08 3.40 96.3L | 96.55 2.05 || 111,79 | 12,03 4.70 !
65. 60 65.8% 2,%6 81. 08 81.31 3.41 90, 55 96, 7 4.06 112,03 | 112,27 4.7l i
63,881 66.08 2,77 8L.3L| 8L55 3. 42 96.79 | 97.03 407 nz.27| 11250 4.72 \
66, 08 66, 31 2,78 81. 55 81.79 3. 43 97, 03 97, 27 4,08 112,50 | 112.74 4.73 3
66,31 66. 55 2% 81.%9 82.03 3. 41 97. 27 97.50 4.09 112.74 | 112,98 4. 74 g
66.55 | 66.79 2,80 82,03 | 82.27 3. 15 97.50 | 97.7¢ 210 112.98 [ 113.22 4.75 :
66.% 67. 03 2.81 82.27| 82,50 3. 46 97.74 | 97.98 411 113.22| 113.46 4.76 :
6.03| 67.27 2.82 82.50 | 82.7% 3.47 97.98 | 98.22 12| 1n3.46| 113.70 4.77 :
67.27| 61.30 2,83 82.74 | 82.98 3.48 08,22 | 98.46 413( m3.70| 113.93 4.78 ;
67, 50 67.5% 2.84 82,98 83. 22 3. 49 98, 46 98, T 4.1% 113.93 | 114.17 4.79 7
67.74| 67.98 2.83 83.22 | B83.46 3,50 98,70 | 98.93 2.15 | 11417 114.41 4.80 !
67.98 68. 22 2.86 83. 46 83.70 3.51 98,93 99,17 4,16 113.41 | 114.65 4,81 P
63.22 | 68,46 2,87 83.70 | 63.93 3.52 99.17| 99.41 417] 11465 114.89 4.82 i
63.46 68, 70 2.88 83.93 84.17 3.53 99,41 99, 65 4,18 114.79 | 115.12 4.83 ;
. 63.70 | 68,93 2.89 81.17| 8141 3,54 99.65 | 99,89 a19] 1152 115.36 4.84 !
68.93| 69.17 2,90 35,41 | 8465 3,55 99.89 | 100,12 2.20( 315.36| 115.60 4.83 :
69.17 | 69.4% 2,01 §1.65 | 84.89 3.56 | 100.12 | 100.36 421| 115.60| 115.8% 4. 86 :
69.41| 65.65 2,92 84,80 | 85.12 3.57|l 100.36] 100,60 422 115.8%| 116,08 4,87 i
69.65 | 69.89 2,93 85.13 | 85.36 3.58 (| 100,60 | 100.8% 4.23| 114.08] 11631 4.88 i
65.65| 81 23| 8536| sseo| Sso|l 1008t| l0n08) 428) 163 NG| 89 i
70,12 | 70.361 2,93 85.60 | 85,84 3.60 | 101.08| 101.3L 2251 11653 | 116.79 4.90 i
70.36 | 70,60 2,96 85.84| 86,08 3,611 101.31| 10L55 4.26| 11679 117.03 4,01 :
70.60 70, 8% 2.97 86, 08 86, 31 3.62 101,55 | 10K 79 4,27 117.03 | 117,27 4,92 §
70.84 | 71.08 2,98 86.31| 86.55 3.63{ 101.79| 102.03 428l 1N7.27| 1750 4.93 ;
%1.08 71.3% 2.55 5. 55 86.79 3.61 102.03 | 102.2 4.29 117,501 117,79 4.9% l
7131 | 7133 3.00 86.79 | 87.03 3.65 | 102.27| 102.50 2,30 17.74| 117.98 4,95 :
.55 | 7179 3.01 87.03 | 87.27 3.66 || 102,501 102,74 431 117,98 18.22 4.96 :
779 | 72.03 3,02 87.27| 87.50 3.67( 102.74| 102.98 a3l ns2z| 1846 4,97 :
72.08 | 7227 3,03 87.50 | 87 7% 3,68 102.98| 103.22 4331 118.46| 118.70 4.98 :
.27 17250 3.0% 87.7¢| 87.98 3,60 103.22 ]| 103.46 431( 118.70| 118.93 4.9 !
72,50 72.7% 3,05 §7.98 | 88,22 3.70 | 10346 | 103.70 2,35 114.93| 119,17 5. 00 i
72,74 | 172,98 3,06 88.22 | 88,16 3711l 103.70 | 103.93 4361 119,17 119,41 5.01 :
72,08 | 73.22 3.07 88.46 | 88.70 3.72 1| 103.93 | 10817 4.37( 119.41| 119.65 5.02
73.22 | 73.46 3.08 88.70 | 81.93 3731 10417 | 10441 4.38| 110.65| 119.89 5.03
%3.46 73.70 3.09 88.93 89,17 3.7 104. 41 | 104.65 4,39 119.89 | 120.12 504
73,70 | 73.93 3.10 89.17 | 89.41 3.75 | 10865 | 104.89 $.10 || 122013 | 120.36 5. 05
93,03 7817 3.11 89.41 | 89,65 3.76 || 10%.89 | 105.12 4.41| 120.36 | 120.60 5. 06
Thl? 74.41 3,12 89. 65 89. 89 3.7 105.12 | 105,36 4,42 120.60 | 120.8% 5. 07
441 7405 3.13 89. 89 90. 12 3.8 105.36 | 105,60 4,43 120.8% | 121.08 5. 08
7465 | 7089 3l 9012|9036 370 10s.60| 105.8%]| 4.4%] 12108 12131 5. 09
7489 | 75.12 3.15 90.36 | 90.60 3.80 | 105.8%| 106.08 4.45 | 121.3L[ 121.33 5.10
75,12 75,36 3.16 90, 60 90,8¢ 3.81 106,08 | 106,31 4. 46 121.55 | 1279 S. 11
75.36 | 13.60 3.17 90,88 | 91.08 3.82 (| 106,31} 106.55 447 121.79] 122,03 5.12
. 05, 60 7. 8% 3.18 91. 08 91.31 3.83 106,55 | 106,79 4,48 122,03 | 122,27 513
| 75.84 %6. 08 3.19 91.31 91. 55 3.8t 106.79 | 107.03 4.49 122,27 22,50 S.1¢
{ 76.08 96. 31 3.20 91. 556 91.79 3.85 107.03 | 107.27 4,50 122,50 | 122.7% 513
: %6.31 | 76.53 3.2 91.79 2,03 3.86 | <10%.27( 107.50 451 122.74| 122,98 5.16
, 76.55 | 76,79 .22 9203 | 92.27 3.87] 107,50 | 107.7% a2l 122,93 | 123,22 5.17
i 76,79 | 7503 3.23 2,32 93,50 3.88|| 07.74{ 107.98 a.53| 12322 123.46 518
77,03 R .24 92, 50 2, 7% 3.89 107,98 | 108,22 4.5% 123.46 | 123,70 5.19
;
|
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Unit IV

MEASUREMENT

The specific objectives of this unit are to review and extend the meaning
and use of linear measurement and to learn the following:

1.

AN S

A unit of measure

Finding the ;;erimeter of a square, rectangle
A {formula

The formula for perimeter

Constructing scale drawings

Teaching Aids

1.
2.

Map of New York City

Measurement strips as indicated

3. Worksheets for Lesson 2

Correlation

Science, Industrial Arts
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Lesson 1

SCALE DRAWINGS

Warmup
l. Weuse a...coooeennnn, to locate places. (map) f
2. When we use ........cco... ... , index, or guide, we save time. (key) :
8. Scale unit=1 mile means each space represents ............. ... miles. (1)
4. How many miles would 2 spaces represent? (2)

Motivation

This lesson is based on The Atlas of New York City, recomniended for
Unit L.
Have pupils look at maps and find the scale.

Aim
What does the scale on a map mean, and how is it used?

Development

Le:d the pupils to discover the meaning of Unit of Measure by asking the
following or similar questions: :
Have pupils turn to page 1. (map of lower Manhattan)

1. What does Scale in Feet mean? What do the errows and One Mile
mean?

oy TR IR

2. Take the strip of paper and mark off the distance between 0 (zero)
and the end of one mile. ‘

o

Fold the paper at the one mile mark, tear apart, and write one mile
on the measured part.

Ts the strip really 1 mile long? (represents)

What part of a mile does the strip represent? (1 whole mile)
How many miles would using the strip twice represent?

One half of the strip would represent what part of a mile?

o NS R

What is the smallest measure the strip represents?

10. The strip is the smallest measure or the Unit of Measure we will use
to measure parts of the map.
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11.

12.
13.
14.

15.

16.

18.

19.

20.

21.

Does any one know how many city blocks are in 1 mile? (about 20

blocks)

What does about mean? (not exact, more or less than, approximate)
About 20 blocks could mean any number between 15 and ? (25 )

Place the Unit of Measure along Tenth Avenue, with lower edge on
14th Street. Count the number of blocks from 14th Street to end of
Unit. What street is 2oout 1 mile north of 14th Street?

Without using Unit, start at tip of Manhattan, Brooklyn Battery
Tunnel and count twenty blocks north.

What street is about 1 mile north of tip of Manhattan? (Use different
answers to point out that block counting is not a reliable measure.
Blocks are not the same size, due to river . highways, parks, etc.)

Now, use Unit of Measure. What street is about 1 mile north of the
tip of Manhattan? (Chambers Street)

Have pupils measure the width of Manhattan at 34th Street and the
approximate length, using maps on pages 1, 2 and 4.

How did the map makers show the Island of Manhattan, which is
about 9 miles long and 2 miles wide, on a little more than 2 pages?
(Ask leading questions to have pupils discover that blocks and
streets are drawn small enough fo fit space. Mention models, minia-
tures, photographs, blue prints, etc. Compare size of people on T.V.
screen, reguiar movie screen and very wide screen. Images on screen
are different only in size.)

The map shows the streets, blocks, parks, etc. in New York City
exastly as they ure in shape and location, but drawn much smaller in
size. This is called drawing to scale or scale drawing.

Why isn’t the whole island of Manhattan on ore page? (Have pupils
realize that details would have to be so small they wouldn’t be clear.)

Summary

1.

A scale drawing is a drawing of a large thing reduced in size to fit
the paper.

Examples: blue prints, maps, diagrams, etc.

A scale drawing may be a drawing of a small thing enlarged in size
to show each part clearly.

Samples: cells, insects, seeds in science, etc.
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3. The scale used must be small enough for the drawing to fit the paper,
and large enough for ail parts of the drawing to be clear.

4. A Unit of Measure is the smallest whole measure being used.

Practice

Have pupils use prepared Unit for 1 mile to find the approximate length
and width of other four boroughs.

Homework

What is the Unit of Measure in each of the following measurements:

1. 4 inches 4. 2 miles
2. 9 feet 5. 3 1bs.
3. 7 yards

Lesson 2

MEASURES OF LENGTH

Warmup
Correct your homework:
Measurements Unit of Measure

4 inches 1 inch

9 feet 1 foot

7 yards 1 yard

2 miles 1 mile

3 1bs. 1 1b.
Motivation‘

How can we measure the length of the classroom, or the distance from
the front to the back of the room? { ruler, yardstick, pacing)

What would the Unit of Measure be if we used the yardstick? (1 yard or
1 inch)

What would the Unit be if we used a ruler? (1 foot or 1 inch) Pacing?
(1 pace)
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Have one tall pupil and one short pupil pace the distance. Why are the
number ‘of paces different? (length of pace)

Aim

How do we measure lengtn?

Development

Have 2 pupils use a yardstick. Compare number of yards. (There should
- be a slight difference.)

. Why are measuremeats different if distance was measured with the same
unit? Have pupils give and explain reasons.

Have all pupils measure the length and width of their desks and write
measurements. Compare results. Explain that all measurement is approxi-
wate, due to size and thickness of marker, measuring tool, care taken, etc.

Note that using yardstick and ruler, discrepancies are very small. Ask
pupils for reasons. Lead to and explain Standard Units, set by the United
"States Buireau of Weights and Measures.

What do we use to measure line segments? (ruler)

What do we use to measure the length of materials? (yardstick, tape meas-
ure)

What unit do we use to measure distance between cities? (Miles)

What is the meusure of a standard ruler? (1 foot or 12 inches)
Then: 1 foot = 12 inches (on hoard)

What is the inch measure of 1 yard? (36 inches)
What is the foot-measure of 1 yard? (3 feet)
Then: 1 yard =3 feet or 36 inches (on bhoard)

How many feet in 1 mile? (5280)
If we know how many feet are in a mile, how do we find the number of
yards in a mile? Then: 1 mile == 1760 yards, or 5280 feet (on board)

Have pupils draw a line cegment frechand. A little below, place a dot at
each end of line segment. Above, write length of line segment; between
dots write distance between points as follows:

.

length of line segment

distance between points

34
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Have pupils measure the line segment, and emphasize that the measure-
ment is not exact.

Through questioning, have pupils understand that measuring length and
distance is measuring in a line and is called Linear Measure. In linear
measurement, what is the smallest unit we use? (1 inch)

Have pupils study markings and dimensions on ruler; then have them
put rulers away.

After they copy the summary in their notebooks tell them that they wiil
have an opportuniiy to check their powers of observation.

Summary

To measure length or distance, we use the standard units:
1 inch
1 foot =12 inches
1 yard =3 feet = 36 inches
1 mile == 1760 yards = 5280 feet

Practice

On the 6-inch strip, place all the markings that are on your ruler. (to be
approximated, not copied.)

Discuss smaller units: 14 inch, 14 inch, 14 inch, 3¢ inch

When completed, compare with ruler.

Duplicate worksheet that follows:

HOMEWORK

Measure each side. Write the measurement for each side.

2.

35
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4. Scale Drawing Scale: 1 inch =5 miles

d

b

How many miles are represented by line segment A%
How many miles are represented by line segment b? s
How many miles are represented by line segment C? e
How many miles are represented by line segment d? .

Be sure to bring this sheet to class for the next lesson.

Lesson 3
MEASURING DISTANCE AROUND OBJECTS

Warmup
? =3 feet 1 foot plus 15 foot = ? feet,= ? inches
1760 yards="? 8 inches plus 3 inches = ................. inches
1 mile = ? feet 2 yards plus ? yards =23} yards
Motivation

In general, pupils believe scale drawings and measures of length are used
only by architects, draftsmen, engineers, and expert craftsmen who are
far removed fron. us. Let us stop and look closely. The clothes we wear
were made to special measurements; our shoes have length and width;
and our height is measured in feet and inches. What is the distance you
travel from home to school? Everything about us and everything we
touchb or hold involves measurement.
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Aim
Knowing and using measures of iength.

Development

Look at figure 1 on your homework paper.

What is the length of each side? (2 inches)

What is another way of saying that the sides are the same size? (the four
sides are equal in length)

About the middle of the square draw a vertical line segment from the top

hori=cntal line to the bottom.

Measure the lire segment you just drew.

Between the line segment you just drew and the edge draw another ver-

tical.line segment and measure it. What do the line segments measure ?

(2 inches)

Would you say the two horizontal line segments are equally distant from
each other?

Have the pupils ‘extend the horizontal line segments. Would these lines

ever meet or intersect?

Lines that have the same direction and never meet because they are al-
ways the same distance apart are called parallel lines.

Measure distance across box. Are the vertical lines parallel? Why?

Do you know what we call a 4-sided figure with right angles whose sides
are equal? (square)

How would you describe a square? (a quadrilateral with equal sides,
equal angles)

Measure figure 2. Are the opposite sides parallel? Are all the angles and
sides equal? Is it a square?

A quadrilateral with four right angles is called a rectangle. Notice that
its opposite sides are parallel and equal.

Measure the distance around the 2-inch square. What is your answer?
(8 inches)

Do you know what we call the distance around a thing or place? (per-
imeter)

How can we find the perimeter of a rectangle? a triangle?
What is the perimeter of figure 47
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To save time in writing measurements, we may ahbreviate them, or we
may use symbols to represent them. (Review: in., ft., yd., mi.)

Summary

Parallel lines are lines that have the same direction and are always the
same distant apart.

A square is a quadrilateral with all 4 sides equal; opposite sides parallel,
and 4 right angles.

A rectangle is a quadrilateral with both pairs of opposite sides equal and
parallel and 4 right angles.

Practice

Draw 2 horizontal parallel lines 234 inches apart. Drew 2 vertical lines
parallel and 4 inches apart to close the rectangle.
How can we find the perimeter? What is the perimeter?

Homework

Draw a square, a rectangle, and a triangle of differont sizes.
Find the perimeter of each.

Lesson 4

USING MEASUREMENT

Warmup

1. 365 means 300 plus 60 plus 5

2. 219 means 200 plus ? plus ?

3. $6.22 means 6 dollars plus 2 dimes plus 2 cents, or $6.00 plus .20
plus ?

4. $2.63 means $2.00 plus ? plus .03

5. Add $6.22 and $2.63

Motivation

When we ad whole numbers, we add ones to ones, tens to tens, etc.
Continue with adding and subtracting dollars and cents.
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Use warmup exercises to demonstrate. When we add 47¢ and 35¢ what
do we do? Have the pupils explain exchange. (10¢ for 1 dime, or 10
ones for one ten)

Aim

How can we add feet and inches?

Development

Ask pupils to think of a square with sides 8 inches long.
Have them find the perimeter. (32")

Send several pupils to the board to draw lines approximately 32 inches,
1 foet, and 8 inches.
Have other pupils check with a yardstick.

Review linear facts: 1 foot is the same lengih as 12 inches.

On the measured line segment 32", have pupils mark off feet intervals.
{use ruler)

Stress 32” and 2’8" have the same meaning in iength, mean the same
distance.

Have pupils generalize that the length, or distance, may be expressed in
any unit or combination of units of linear measure. However, to make it
easier to visualize, understand, and use, we often think in terms of the
largest unit possible.

Have pupils work several exercises of the type:

2 feet 5 inches 5 feet 7 inches __ 4 feet 19 inches
plus 1 foot & inches  —2 feet 8 inches — —2 feet 8 inches

Review and stress working with like or similar things and exchanging
“units of measure.” -
Summary

In measuring length, we may exchange units of measure without actually
changing the length.

Practice

Assign a number of exercises in addition and subtracticn of linear meas-
ures, with and without exchanging units.
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Homework

Have pupils construct 2 squares and 2 rectangles to given size (Keep
numbers small.)

Have them find the perimeter of 1 square and 1 rectangle.

Lesson 5

USING A FORMULA

Warmup

36 inches may be written as................. ft.

5 feet may be written as .................. in.

3 yards may be written as ................... inches, or.................... feet.

Write in terms of larger units:

28 inches 28 feet 5 feet 15 inches

Motivation

Have pupils look at homework papers.

How did you find the perimeter of the square? rectangle?
(Answers will probably be, “Add actual measures of sides.”)

How would you explain finding the perimeter, if you did not know the
length of the sides?
(Answers will probably be, “Add the length of all the sides.”)

Do we need to measure all four sides?

Aim

How can we find the perimeter of any square or rectangle quickly and
accurately ?

Procedure

When we add the lengths of the sides, we are adding: side plus side plus
side plus side.
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To save time, we can write: s plus s plus s plus s, or s+s-+s+-s.
Examine the squares and the rectangles.
Have pupils realize that the squares and rectangles have length and width.

Have pupils write length and width in appropriate places on all four
figures.

Have pupils repeat method of finding the perimeter.
Have them write: P=s-+s-+s-+s, or 4 s

Ask pupils if they can write the same thing using the words length and
width.

Continue asking questions to simplify the explanation of perimeter in
order to develop the formula as follows:

P = side -} side -} side 4 side or P=s+s+}s-s (square)

(rectangle)
P = length + width -} length + width or P=1+w +1+4w

P = length -+ length -+ width - width or P=1+14+w-w
P =2 lengths -} 2 widths or P=21+4-2w

P — 2 times the length plus 2 times the width

To save time we write it: P=21 42 w

Have pupils measure the four figures substituting the measures of the
length and the width. Check results. Explain that a short way of finding
the perimeter of a rectacgle is to use the formula P=21-2 w.

Summary

A formula is a rule that tells us how to find an answer quickly and 5
accurately. |

The formula for perimeter of a square is P =4s and for a rectangle it is
P=2142w.
Practice and Homework

Assign the construction of sevexal squares and rectangles.
Have pupils find the perimeter with the formula.
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Lesson 6

FINDING PERIMETER

Spend this lesson constructing a number of varied figures.
Have pupils decide on a formula, if they can.

Note: If all sides of a figure are equal {as in squares, regular pentagon,
regular hexagon, etc., formulas would be 4s, 5s, 6s, respectively.

Review meaning of P=2 [} 2 w.

Practice using formula to find P.

TEST

Prepare questions covering all aspects of linear measure, using formulas

for finding perimeter, and constructing and measuring figures,
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Unit V

MEASURES AT WORK

The specific objectives of this unit are to help the pupils understand:

" 1. Area is a surface measurement
2. Units of area
3. How to find the area of simple figures
4. The formulas for area of square and rectangular regions

Teaching Aids
1. Rulers, graph paper

2. Squared materials (pupil constructed)

3. Square yard chart
Winston Company, 1010 Arch Street, Philadelphia 7, Pa.
4. Work sheets Lesson 1 ard 4

Correlation

Industrial Arts
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Lesson 1

MEASURING SURFACES

Warmup

l. 6 X10= 3. 9X 9= 5 TX 1=
2. 8X 1= 4, 6 X18= 6. 8X 7=
Motivation

What are some units of length? (inch, foot, yard, mile)

What unit would you usually use to measure a line segment on paper?
(inch)

What unit would you use to measure the length of the teacher’s desk?
(foot, inch) ; the width of a room? (yard, foot)

Unit to measure distance from Times Square in Manhattan to our Junior
High School? (mile)

Have pupils summarize: For short lengths — use smasll units
For longer lengths — use large units

Distribute copies of worksheet for this lesson.

What do we call the distance around a square?

What is the perimeter of the square?

If the square is a block of wood and you want to put a gilt frame around
it, how would you know how much gilt frame was needed?

(Find the perimeter of the block.)

If you want to cover the wood space or surface with plastic material, how
much plastic would you need?

Aim
How do we measure surface?

Development

Have pupils try to measure the surface enclosed by a square with rulers
and realize that units of length cannot measure surface. Have the pupils
conclude that a unit of measure that will cover the space is needed.

Have pupils measure and mark the midpoint of each side of the square,
draw horizontal and vertical line segments dividing the large square into
4 smaller squares and shade upper left and lower rizht square so that
each unit stands out clearly.
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Measure the length and width of each small square.
Find the perimeter of each small square.
If the area of one of the small squares is our unit of measure, could we :
use it to buy the correct amount of plastic to cover the surface, or area, g
of the block of wood? :
Have the pupils realize that they could buy as much plastic as the 4 i
small squares would cover. :
Have the pupils conclude that the smell square region can be a unit of
surface measurement. Since it is 1 inch in length, 1 inch in width, anc
square, we call it I square inch.

Have the pupils draw a three-inch line (on worksheet). Then, have pupils :
construct a rectangle 3 inches long and 1 inch wide and mark off the :
square inches in the rectangular region. What is the perimeter?

What is the area of the rectangular region? (3 square inches)

Have pupils discuss the difference between units of length and units of
area, and between a rectangle and a rectangular region. ;

Sumnary s

Area or surface is measured by square units.
The smallest unit of area we will use is the square inch.

A square inch is the area of a one-inch square.

Practice

Construct 2 rectangles.
1. 3 inches long and 2 inches wide

2. 3 inches long and 3 inches wide

Find the perimeter and the area of each.

Homework

Construct 4 rectangles 6 inches long ard 1 inch wide. Draw lines to show
the 1l-inch units.

Construct 12 one-inch squares. !

Cut out the 4 rectangles and 12 squares.
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Pupil Worksheet

(Prepare worksheet for pupils to use in development of lesson.)

1’ 2"

2‘!

Other figures will be drawn by pupils.

Lesson 2

SQUARE MEASURE
Warmup

The smallest unit of length is ...
1 foot, 1 yard, 1 mile are units of ......occcoiens
1 foot=—....cccc0onn. inches, 1 yard = ............... , 1 yard= ... inches

We use square units to measure surface, OF ..........cccoooen.

Motivation

To paint a wall, we must find the area of the wall to know how much
paint to buy.
To carpet a floor, what must we know before we can buy the carpeting?

If the area is small, we can use small units, such as, square inches. What
can we use to measure larger surfaces?
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Aim

What are some of the larger units of area?

Development

Have pupils draw a square on graph paper. (12 boxes by 12 boxes)

If the scale is the length of 1 box =1 inch, what is the perimeter of the
12 by 12 square?

If the scale is 1 box =1 square inch, how many square inches are there
in the figure? (count)

Write 144 square inches on the board. Remind pupils that they are using
a square unit and that they are measuring area.

To show that you are measuring area, you write square inch.

According to the scale, the length is 12 inches, or 1 foot. What is the
width?

If the square is 1 foot long and 1 foot wide, what unit of square measure
would you call it? (1 square foot)

Show pupils models of 1 square inch and 1 square foot.
How many square inches are there in a square foot?

Follow the same procedure for 1 square yard. Start with graph drawing
3’ 3, scale 1 box=1 square foot and end with I square yard =9
square feet. Show pupils model of a square yard.

Area of land is measured in acres. 1 acre =4840 square yards
1 square mile = 640 acres

Summary

Units of Area: 1 square inch is the smallest unit in square measure

1 square foot — 144 square inches
1 square yard =9 square feet
1 acre = 4840 square yards
1 square mile =640 acres
Practice
1 ft= . inches lsqft.=....... ... square inches

How many feet in 1 yard?
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How many square feet in 1 square yard?

If 1 square yard of carpeting cost $3.25, how much will 2 square yards
cost?

How much will 3 square yards cost? How much will 7 square yards cost?

How much will a 9’ X 12’ rug cost?

Homework

1. Draw a rectangle 4 inches long and 3 inches wide.

Use the 1-inch squares prepared in last lesson to cover the rectangular
region.

How many square inches are needed to cover the region?

What is the area enclosed by the rectangle? (area of the rectangle)
9. Draw a rectangle 6 inches long and 2 inches wide.

Use the 6 square inch strips to cover the area of the rectangle.

How many rows of 6 square inches are there in the rectangle?
How many square inches in the rectangle?

What is the area of the rectangular region?

Lesson 3

FINDING THE AREA OF A RECTANGLE

Warmup

1 square foot = ...t square inches

1 square yard = ... square feet

1 acre T s square yards

1 square mile=.......... ... acres
5X 6= e O X 12 =— e 3X 18 = .o
Motivation

If you were being paid 10¢ for each square foot you painted, and the
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wall to be painted was 5 feet long and 7 feet high, how much would you
earn if you painted the whole wall?

To find out how much money you would earn, what must you know?
(how many square feet are to be painted)

When we measure the number of square units in a surface, whz- are we
measuring? (area)

Aim

How do we measure a surface? How do we find an area?

Development

What do we know about 1 square foot? (It is I foot long, I foot wide,
and equal to 144 square inches.)

Have pupils suggest ways of representing the area of the 5 X 7' wall. If
not suggested by them, you suggest a scale diagram, or drawing.

Have pupils construct a 5’ )X 7’ rectangle, scale: 1 square — I square foot.
If each square represents 1 square foot, count the number of square feet
in the wall. (35 square feet) -

Since the wall is not very large, it is easy to make a scale drawing and
count the squares, but think how long it would take if the wall were very
large.

Let us look at the diagram. Can you think of an easier way of finding
the area? Allow pupils to suggest methods and guide them to the follow-
ing procedures:

The base of the diagram represents 5 square feet.
Have them observe that there are 7 rows of 5 square feet.
Elicit that 7 )X 5 rows of square feet — 35 square feet.

Have them compare this area with the counted area.

Is there another way we could find the area? (5 columns of 7 square
feet or 5 X 7 square feet — 35 square feet.)

Let us summarize: Length (5 feet) )X width (7 feet) — Area (35 sq. feet).
To save time, we say Length X Width—=Area, or Area=—ULength X Width.
Can you write a formula for finding the area of a rectangle from the
above summary? (4= LW)
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If we called the length (the base) b and the width (the height) A, what
would the formula be? (4 =0bk) How would you read this formula?
(Area = base X height)

If the area of the wall is 35 square feet and you charge 10¢ per square
foot to paint it, how much money would you earn?

Summary

To measure the area of a rectangular region, multiply the number of
units in the length by the number of rows in the width.

The formula for finding the area of a rectangular region is:
A=LXW or WXL or A=1lw or wl
Sometimes the length is called the base and width is called the height.

Then, the formula for the area would be written: 4 — bk

Practice

1. On graph paper, make a scale drawing of a room 8 feet by 12 feet.
Scale: 1 unit=1 foot

2. If a rectangle is 7 yards long and 4 yards wide, what is the area it
encloses?

Homework

1. Find the area of a farm 18 miles long and 22 miles wide.
What formula would you use? ................
Estimate the area. ... . (about 20 X 20)
Find the computed area. ... ... ..
Make a scale drawing of the farm on graph paper.
Count the number of squares in the diagram.
Check your answer.

2. Measure the area of one room in your home or a classroom.

Make a scale drawing of the room.
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Lesson 4

MEASURING AREA
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Warmup

1 Estimate, then compute: 1. 17X 23 2. 968 3. 74X 62

Motivation

Use formula 4 = L X W to find area enclosed by rectanble or square.

Sometimes the rooms, building lots, or farm we measure are neither per- }
fect squares nor rectangles. ’

Aim

How do we find the area of rooms not in the shape of a square or a
rectangle?

Development

s -

Prepare worksheet with these, or similar, figures plus measurements:

Have the pupils separate the figures int> squares or rectangles.
Find the area of each part, then combine.

Assign Practice and Homework exercises.

Note

If pupil interest and ability warrant, teach any or all of the following:

1. The area enclosed by a parallelogram (leading to the area of a tri-
angular region)

b ek S, 5o N WSS AN L AN 1L AN RASLSE T AN A REERE - ok

2. Finding the length of a square or rectangle when the width and the

a
area are known — =1
\

3. Finding the width of a square or rectangle when the length and area
are known, e.g., 51 =230

4. Teach preparation lessons at end of Unit V.
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Optional: For Industrial Arts Projects

FLOOR TILING: Lesson 1
NUMBER OF TILES NEEDED TO TILE A FLOOR

Materials (May be obtained from Industrial Arts teacher)

1. 2 feet X 3 feet hardboards with floor plans outlined with 14 inch
moulding (1 per group of 3 or 4 pupils)

| 2. Floor tiles (37 X 3", 9”7 X 9, 12" X 12)
E 3. Graph paper
|
|
E
]

Motivation

Display layout board. Discuss how it can be used in the shop and in the
math class. Show tiles.

Aim

How do we find the number of tiles neede! to cover the surface of a
floor?

Development

Review meaning of, and finding perimeter; units of measure used to find
P; formula for finding perimeter.

Have pupils find the perimeter of layout board.
Follow same procedures reviewing area and units of square measure.

1. Have pupils find area of layout board.
Have pupils find area of 3” X 3” tile, 97 X 9” tile, 12”7 X 12” tile.
Write on the board:
area of layout board = 6 square feet
area of 12" % 12" tile = 144 square inches or 1 square foot.
Have the pupils place 1 ft. sq. tiles on Jayout board. Ask how many

tiles were needed? (6) Then 6 foot square tiles will cover 6 square
foot area.

Lead the pupils to see that 6 sq. ft.—+1 sq. ft. =6
Remind them that we can divide only like units.
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2. Area of layout board 6 sq. ft.
area of 9”7 X 9" tile 81 sq. inches
Have pupils cover area of board with actual tile 9" < 9", Tiles needed:
about 11.
Can we divide to find the approximate number of tiles? (Have pupils
realize they must change measurements to like units.)
To change 6 sq. ft. to square inches, what must we do?
%licit from pupils 1 sq. ft. = 144 sq. inches, then, multiply 6 X 144
=864 sq. inches.
Find area of 9”7 X 9” tile. (81 sq. in.)
Now divide: 81) 865 =10%
Therefore, 11 tiles will be needed.

3. Have pupils find the number of 3” X 3” tiles needzd to cover layout
board.

Summary

To find the number of tiles needed to cover a surface

1.
2.
3.

Find the area of the surface to be covered
Find the area of one tile

Divide: Area of surface < area of one tile — approximate number of
tiles

Note: This gives a number less than or equal to the number of tiles needed.

Lesson 2

THE COST OF TILING A FLOOR

Procedure

1. Find the approximate number of tiles needed

2. Find cost of one tile

3. Multiply the number of tiles by the cost of one tile
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UPHOLSTERING Lesson 1
MATERIAL NEEDED TO COVER A FOOTSTOOL

Procedure

1. Find the area of the surface to be covered.

2. Through diagrams show the exira material needed for tacking and
finishing: Exemple:

3. Elicit from pupils: All materials are bought by length measurement.

Width has been established by cloth manufacturers. Some common
widths are: 247, 36", 48”, 54”. The upholsterer buys the width which
is best suited for his needs, and which will cost the least.

Lesson 2

COST OF MATERIAL NEEDED IN UPHOLSTERING

Procedure

1. Fid the area of the footstool top.
2. Find the amount of material needed.

3. Find the cost of the material “by the yard” as it is sold. Reraind the
pupils that a “yard of material” is not only the yard length but alse
the manufacturer’s width. '

4. To find the cost of the material needed, multiply number of yards, or
part of a yard, needed by the cost for one yard. If material costs $3.75
per yard: (a) 3 yards will cost 3 X $3.75

(b) 214 yards will cost 215 X $3.75
(c) 34 of a yard will cost 35 X $2.75
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GENERAL REVIEW
Three class periods should be spent on corrective measures.
Select a number of items from each unit test.
Include questions to test concepts and understandings.
Select a number of mathematcal terms from the pupil’s vocabulary lists.
Prepare a diagnostic test.

Tabulate errors to locate common areas f weakness.

Review or reteach weak areas.




Unit VI

A NEW LOOK AT NUMBERS AND NUMERALS

The specific objectives of this unit are to:
1. Review and practice basic facts and fundamental operations.

2. Introduce the terms, Commautative, Associative, Distributive prop-
erties, and Inverse operation

3. Relate the name of each property with its meaning

Teaching Aids

1. Rulers
2. Board graph

3. Worksh=ets for lesson 1.
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Lesson 1

CONSTRUCTING AND USING AN ADDITION AND
SUBSTRACTION FACTS CHART

Warmup
8 9 17 17 9 5 14 14
+9 +8 =2 =8 > ° =9 =3

—— em—

17=94] 17=84+[] WU—9=[] %4 —5=[]
17—9=["} 17—8=[] W=9+[] 14=54[]

Motivation

Have pupils examine warmup exercises.

Have them note and discuss similarities. Guide them to conclude:
Subtracting a number is the opposite or inverse of adding that number.

Therefore, if we can add 9, we can subtract 9 and return to the same
number. e.g. (14 —9 =25 and 5 + 9 = (14)

Refer to previous lessons where we used “tables” for accuracy and speed.

Suggest the possibility of using a iable to check addition and subtraction,
sums and differences.

Aim
Can a chart be used to chzck sums and differences?

Develepment

Have pupils prepare a grid as illustrated. (See top of next page.)

Have pupils label chart: “Addition and Subtraction Facts”

Work with pupils to complete chart, putting s:ms in appropriate squares.
Have pupils recognize the pattern.

After chart is completed, have pupils find sums for a number of simple
addition facts, e.g. 3 on vertical axis 44 on horizontal axis =7 at point
of intersection. Using chart, check sums.

Have them discover how to use the chart to check subtraction facts, e.g.,

7 at point of intersection of 3 and 4. 7 minus 3 =4; 7 minus 4 =3.
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66| 71 8|9

7171809

81819

919

10

ApprTioN AND SUBTRACTION FAcTs

Have pupils find answers as quickly as they can to the following exercises:
T4+6= 847= 15—9= 14—6=

54+9= 17—8=

Check answers using chart. Rewrite any incorrect combinations. Correct

answers and study. Start with a new list.

Suggesi method of increasing accuracy and speed in addition and sub-
traction.

Summary

An addition and subtraction chart can be »sed to find and correct answers.

With a little practice, we can increase speed and accuracy in addition and
subtraction.
Practice

Write the answers as quickly as you can. (Duplicate for pupils)
Use chart to check answers. (Start in class and complete at home)

94-5= 745= 15—6= 14—8=
7+4+8= 34+9= 17—9 = 11—5=
64-7= 94-2= 12 —4 = i1—2=
749= 8+5= 11—8 = 17— 8=
8+6= 44 9= 16— 7= 14—6=
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Homework

Prepare a grid for use in our next lesson — 10 squares on each axis.

Lesson 2

CONSTRUCTING AND USING A MULTIPLICATION
AND DIVISION CHART

Warmup
10 9X5="7
7 10 ’
+7 10 5X9=7
+10
then:
21=3X? 6= 4X? 9X5=5%X7?
21+-3="7 40—+ 4=7 and
21 =7TX? 40=10X "? 45-+-9="7?
21 +-7="7 40-=+10="7? 45+-5=7

Follow same procedure indicated in lesson 1 of this unit to construct and
use a multiplication and division table. Allow as much practice &s possible.
To save class time, use the grid which the pupils prepared as previous
day’s homework.

Have pupils explain the meaning and add io the vocabulary list:

Factor, Product, Division, Dividend, Quotient

Summary

Dividing by a number is the opposite or inverse of multiplying by that
number. With a little practice, we can multiply and divide accurately and

quickly.

Assign practice and homework similar to Lesson 1.
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Lesson 3
THE COMMUTATIVE PROPERTY OF ADDITION

Warmup

If 69.—{—12:[]; then 81 — 69 =[ ] and 31 —12 =[]
Why is the above true?

79=32+4[]; 79—32 =[] 9—["]=32

86— 16 4 70 then 86 ——D = 70; 86—16_—_—_D

Motivation

Does knowing that subtracting is the inverse of adding help us find answers
quickly and accurately? Why? (if we know one fact we know the related
facts.) Have several pupils give examples of addition and subtraction re-
lated facts. Elicit from pupils that knowing a multiplication fact helps us

find the quotients. e.g. 63 =7 X [ ] then 7) 63 = []and 9) 63 — ]

Have pupils give examples of multiplication and division facts.
Tell the pupils there are other properties to help us in mathematics,
One property is the commutative propory.

Aim

What is the commutative property?

Development

What are the related facts of 12 | 137
What are the related facts of 13 - 12?
Have the pupils explain why the related facts of the two combinaticns are

similar. Have the pupils realize that: 12 4 13 =25 and 13 412 =25
Therefore 12-4-13=13-+412—=25

Summarize that changing the order of the numbers added does not change
the sum. This fact is known as the commutative property, of addition.

Practice using the commutative property.
34+9=[] 94 3=[] then 3+9=9+3
154-9=[] 9+415= [:I ....................
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Have the pupils experiment with subtraction facts.

Does the commutative property work with subtraction? Why? (We can-
not change the order of the numbers subtracted without changing the
remainder.)

Summary
The commutative property of addition tells us we may change the order
of the addends (numbers added) without changing the sum.

Practice and Homework

Assign a number of exercises in addition and have the pupils change the
order of the addends and add again. Include vertical examples with more
than two addends.

Lesson 4

THE COMMUTATIVE PROPERTY OF
MULTIPLICATION

Follow the same procedures as in lesson 3 of this unit.
Have pupils experiment to see if the property works for division.
Summary

The commutative property of multiplication tells us we may change the
order of the factors without changing the product.

Addition and Multiplication are commutative.

Subtraction and Division are not commutative.

Practice and Homework

Assign as many basic facts as possible for the pupils to find the products
and commute the factors. Poa
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Lesson 5

THE ASSOCIATIVE PROPERTIES OF MATHEMATICS
Warmup

What is the commutative property for »ddition; multiplication?

Show that 37 and 53 are commutative
26 %12
§_£§

Mo*ivation

What are the inverse operations?

What operations are commutative? What operations are not commutative?
Does knowing the inverse operations and the commutative property help
us in mathematics? How?

Today we will learn about a new property and how it can help us.

What does 3 + 2 -8 mean? (342) +8or 3+ (2+8)?
Aim
How does knowing the associative property help us?

Development

Have the pupils find the sums of the following as quickly as possible:

1. 3+4+248=[] 54+8=[] 34+10=[]
2. 17+4+3+[] 21 + 3=[] 204+ 4=[]]

Have them realize that the three parts of item 1 have the same sum. Ask
them which addition they found easiest to perform; which sum they found
quickest. Proceed similarly with item 2.

Remind them that we add only two numbers at a time.

When we add 3+42--8 we are adding: 3+4+2=5, then 548= 13

To show how we are grouping to add we may use brackets:
(3+2) +8=13, or 54+ 8=13
We may group the addends 3 + (2 + 8) or34+10=13

Have the pupils group the addends of: 17 - 443
Have them realize that adding (17 4 3) -4 is an easier and quicker way
of finding the sum.
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Assign several practice exercises and have the pupils judge the groupings
easiest to add. Do the same for multiplication.

Conclude: Changing the way we group the addends does not charge the
sum. The same property holds also for multiplication.
Have the pupils try changing the érouping of the factors in:
3 X 2 X4, 6x2X%X4, 24548
Have them realize that grouping to tens, and grouping to muitiplication
facts they are more familiar with, will help them work quickly and more
accurately.
Conclude: Changing the way we group the factors does not change the

product.
Changing the way we group the addends in addition and the

factors in multiplication is known as associative property of

mathematics.

Summary
The associative properties tell us:
1. Changing the way we group the addends in addition does not change

the sum.
2. Changing the way we group the factors in multiplication does not

change the product.
3. Using the associative properties helps us find sums and products more

quickly and accurately, and in different ways.

Practice
Assign practice exercises to show that the pupils have used an associative

property.

Homework
1. What does the commutative property of addition tell ns; of multi-
plication?
What does the associative property tell us in addition; in multipli-

N

cation?
Show by an example how addition is commutative.

Show by an example how multiplication is commutative.

Is division associative? Is subtraction associative?

oo

Give examples to show your answer to 5 is correct.
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Lesson 6

SPECIAL NUMBERS: ZERO AND ONE

Warmup
9 29 324 0 0
+0 40 0 49 42 OXO
6 36 469 1 \
41 x1  x1 x6 x3, X%
Motivation

Review the meaning of the fundamental operations of addition and mul-
tiplication.

Have the pupils look at sums and products in waim up and tell any special
facts they note. Lead to aim.

Aim

What are the special properties of zero and one?

Development

With a number of exercises such as:
54+ 0=5; 0+ 5=5; have the pupils realize that when zero is added
to any number, the sum is always that number.

Have the pupils try adding any number, other than zero, to a given num-
ber to see for themselves that the sum is always different from the given
number.

Have the pupils generalize.

Zero is the only number which when added to another number preserves
the otlier number’s identity. Hence, zero is called the identity elen.ent for
addition.

Proceed similarly with multiplying by one.
Have the pupils generalize.

Any number multiplied by one is the number itself. Hence one is the
identity element for multiplication.

Summary

Zero is the id.ntity element for addition.
One is the identity element for multiplication.
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Practice and Homework

Assign a number of exercises.

Lesson 7

DISTRIBUTIVE PROPERTIES OF
MULTIPLICATION OVER ADDITION

Warmup
Use the laws of mathematics you know to help you work quickly and ac-
curately. 73 11 135 22) 792
X3 X6 X1
Motivation

Review briefly: inverse operations, commutative and associative prop-
erties, identity for addition, and identity for multiplication.

Tell the pupils there is another important property of multiplication and
addition known as the distributive property.

Aim

What is the distributive property?

Development

Have the pupils find the products: (3X4) +(3X5)=3X (445)
12 4+ 15 =3X9=27

Have the pupils find the products:

l 4K 32 = (4 X 30) + (4 X 2) =
| 63 = 6043 = 60 + 3
X 3 X3 X 3 X3

, Remind the pupils that the Hindu Arabic system of numeration is an

? : additive system:

13— 1043 therefore 2 X 13=(2X 10) 4 (2X 3)

128 =100 4+ 2048 3 3¢ 128 = (3 X 100) + (83X 20) 4+ (3 X 8)

C e e

MR
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When we multiply 3 X 128, we are distributing the multiplier, using it
once for each addend.

w13 = 18X (10+42) = (13X 10) + (13X 2)

This property is known as the distributive property of multiplication over
addition,

Summary

The distributive property tells us that when we must find a product of a
number and a sum, e.g., (3 X 28), we may distribute the multiplier, using

it once for each addend: (3 X 20) 4 ((3 X 8)
then, (3 X 20) 4 (3 X 8) =3X (204+8) =328
or3X 28 =3x (204+8) = (3X 20) 4 (3 X8)

Practice and Homework

Assign a number of multiplication examples. Have the pupils demonstrate
the use of the distributive law as follows:

29 2049 20 9
X6 = "X6 = X6 T Xe
TEST
1. Which answer is the largest number?
a. 9 and 5? b. 15 X 27
c. 20 447 d. 19 from 307 Lo
2. 8X9=
a. 3 X 12? b. 3 X 10?
c. 3 X247 d. 3 X207 Ze e,
3. 14X15=
a. (10X 4) +51? b. 144 (50 1)?
c. (1044)+(50+4+1)? d. 14:< (504-1) ?
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. Write the missing numeral:

. Give an example for each of the following:

. The commutative property for addition

The commutative property for multiplication
The associative property for addition

. The associative property for multiplication
The distributive property of multiplication
The identity element for addition

The identity element for raultiplication

a. 21 +49 =49+ ...

b

d

C(AX2) X 8= X (2 X 8)
6 11 T ) +5=104- (6 +5)

S AL 5N = X (4 3)

e 12 X 15=15X ...ccccecoecee...

a

b

e

(¢4

CTX (44+5) = (TX4) + (TX5)
8XT=7X8

. 3% (6X4, = (3X6) X4

. 244+15=15-424

4a.

. State which property is used in each of the following:

. (54+3)+1=5-+(34+1) 6a.

.............................




Unit VII

STATISTICS

The specific objective of this uxit is to have the pupil learn:

1. To read, interpret and construct statistical tables and graphs.

2. To determine the Mean, Median, Mode and Range from statistical
tables and graphs.

Teaching Aids

1. Statistical data.
(May be obtained from newspapers, almanacs, experiences or any
other source available.)

2. Work sheets lesson 1, 2, 3.

Correlation

Sociat S uriex Science.
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Lesson 1

READING AND INTERPRETING STATISTICAL TABLES

Warmup
Write the missing numerals:
5, 10, —, 20, —, —, —, 40
15, 30, —, —, 75, —.
450, 400, —, 300, , , —, 100, 50.

Motivation

In previous lessons we have collected number facts and listed them.
We called the number facts “the data,” and the lisied data “a table.”

A better name in some cases is a statistical iable.

Aim
How do we use statistical tables?

Development

Have the pupils list the following facts as given:

Five members were to be selected for a Student Court in Thomas Paine
Junior High School. The voting showed the following results:

Al 268, Anna 119, Ben 201, Bob 278, Fred 312, Grace 134, Harry 165,
Inez 302, John 281, Lydia 268, Marie 178, Sam 149.

Votine REsuLTs ForR STUBENT COURT

Names No. of Votes Names No. of Votes

Al 268 Harry 165

Anna 119 Inez 302

" Ben 201 John 281

Bob 278 Lydia 268

Fred 312 Marie 178

Grace 134 Sam 149
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Have the pupils answer the following questions:

1. Who was elected?

2. How many votes did each winner receive?

3. How many votes were cast?

4. Did Fred receive a majority of the votes?
Ask the pupils to suggest other ways of organizing the data and to select
the organization they think is best. (Listed according to number of votes

received) Have the pupils prepare a table starting with pupil receiving
largest number of votes, e.g., Fred 312, Inez 302, etc.

Have the pupils realize that the order in which the facts are organized
can help getting the information sought quickly and easily.

2o s g

Summary

We get exact number facts and information from statistical tables,

Practice

R ——

Distribute duplicated copies of following table.

HomME Run DisTANCE IN SoME AMERICAN LEAGUE BALL PARKS

City Park Feet from Plate to Fence
Lf Cf Rf
New York Yankee Stadium 301 461 296
Boston Fenway Park 315 420 302
Cleveland Municipal Stadium 320 410 320
Detroit Briggs Stadium 340 440 325
Chicago Comiskey Park 352 415 352
Washington  Griffith Stadium 350 401 320
Baltimore Memorial Stadium 309 425 309
Kansas City  Kansas City Stadium 330 421 353
Have pupils answer questions such as:
1. In which parks is the distance from home plate to fence in left field

greater than in right field?

2. Ts there a park in which the distance from home plate to the fence
in right field is greater than the distance to tlie fence in left field?
Which?
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3. In which park is the distance from home plate to center fiield the
greatest?

4. How much greater is that distance than the next longest distance?

(see #3)

Babe Ruth hit the longest home run on record in 1919. The ball

traveled 587 feet. In which park could this be a home run?

Sﬂ

Homework
Have pupils select a statistical table from a newspaper or the Almanac,
and note the information they can obtain from the table.

Lesson 2

PREPARING A STATISTICAL TABLE

Warmup
6 X 375 23 % 214 21) 903
9% 918 9) 1908
Motivation

Discuss the need for organizing information in the form of a table for

quicker interpretation.

Aim
How do we construct a statistical table?

Present a problem, such as: The salesman who rents the caps and gowns
for graduation wants to know the height ¢t each boy and girl in our class
so that he can order the correct sizes from his manufacturer. In what

form shall we send the information?

Have pupils discuss ways of presenting the information on height. (pos-
sible answers: by rows, an alphabetical list of the class, lists of boys and

lists of girls, size place list, grouping by sizes)

Help pupils develop tables based on their suggestions.
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1. Random order

Heicuts oF Boys aAnp GirLs IN Crass 9-10
(as reported)

:; Boys Girls Boys Girls

,‘ 5[ 6” 5' 6” 5' 11” 5' 0”

5' 6” 58’.’ 5' 6" 5' 2"

517 61" 5' 5/ 68”

’ 5’ 4" 47 56" 5’4"
5' 9” 5' 8" 5' 6" 5' 2”

2. Organized order (size place, size place by sex)
Suggest an arrangement which would be more helpful to the salesman.

Heicuts oF PupiLs IN Crass 9-10
(in order of size)

Height in Feet and Inches Tnches
47" 55
4/ 10” 58
50" 60

Have pupils realize that repetitions occur and the salesman might find
the information mo.e useful if he could see at a glance the number re-

quired for each height.

3. Frequency table
Have pupil draw up a table which shows the frequency of each height.

Heicuts oF PupiLs 1N Crass 9-10
Height Tallies Number

55 / 1 65 / 1
58 / 1 66 AL 6 ‘
60 '/ 1 68 / 2
61 // 2 69 / 1 %
62 /! 2 71 // 2
64 // 2

Have pupils answer the following questions:
How many pupils are 55” tali? 71" tail? 59" tall?
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How many are more than 61” tall? less than 58" tall? at least 66” tall?

Why is this arrangement more helpful to the salesman than the other types
of arrangements?

Summary

To prepare a statistical table:

1. Collect all the number facts.

2. Organize the facts so that they give the information quickly and easily:

a. Listing numbers in order, from largest to smallest, or smallest
to largest.
b. Preparing a frequency table.

Practice and Homework
Duplicate for pupil use.

1. Underline words that describe the word in the first column:
a. Increase: more, larger, less, higher, smaller
b. Decrease: more, lower, less, larger, smaller
c. Represent: present, stand for, numeral, in place of
d. Numeral: sign, symbol, mark, digit
e. Number: size, quantity, amount, count

2. COMPARISON OF SALES IN DEPARTMENT STORES 1964 AND 1965
(week period ending May 14, 1965)

Federal Reserve Districts Difference in Percent
Boston +1
New York +9
Philadelphia +3
Cleveland +4
Richmond —1
Atlanta +3
Chicago +1
St. Louis 0
Minneapolis + 4
Kansas City —4
Dallas —7
San Frazcisco 0
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3. Prepare another statistical table using the same data, but change the
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a. Would you say that there-was a general increase or general decrease
in sales? Explain.

Which cities did better this year than last year?

Which city made the poorest showing?

What happened in the San Francisco and St. Louis areas?

e. What was the increase in Now York over last year?

o g

o

order so that the city showing the greatest increase is first, the city
showing the greatest decrease is last.

Lesson 3
STATISTICAL GRAPHS

Warmup

1. Round to multiples of 10: 39, 63, 75, 81

2. Round to multiples of 100: 125, 363, 415, 450

3. Round to multiples of 1000: 1298, 1723, 2050, 2509

Motivation

Compare statistical tables with graphs. Both are used to compare number
fact. Both must have a title. Table has headings for clarification. Axes of
graphs are labeled for clarification.

Revisw importance of “scale” used. (Value of each space)

Organization of table may be in ascending or descending order.
Graph is usually in ascending order. Must be in chronological order.
We must prepare a table of the facts before we can construct a graph.

Aim

To interpret a statistical graph.
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Development

Have the pupils prepare a statistical table from the facts lisied below.
(A frequency table)

Remind them to include a title, and to organize the facts.
There are 30 pupils on the basketball squad.
The heights are:

60” 62 ” 64” 66” 6 3”
597 71" 67" 72" 68"
61" 65" 63" 63"’
67" - 68" 64" 69"
70” 66” 69 ” 61”
685” 65” 72 " 64”

Before the pupils start ask:

Which is the shortest height? (59”)

Which is the tallest height? (727)
Explain that the lowest to the highest number values is called the Range.
Have the pupils realize that all the heights fall between 58” and 73".
When table is completed have the pupils answer the fnllowing and similar
questions:

How many members are 72" tall? 67" tall?

What height measurement has the greatest number of members? etc.
Distribute duplicate of bar graph.

Heights of Members of the Basketball Squad

o 6 )
of 4 % /7/-/%
Boys 2 7
0

Vi

58-60 61-63 64—66 67-69 70-72

Have the pupils answer the following and similar questions:
What scale was used? Range?
What is the title of the graph?
Which height measurement contains the most members? The least
members?
How many members are on the squad?
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Have the pupils realize the graph contains the same facts as the table they
prepared.

Summary

Graphs picture statistical data.

We can get the information we seek quickly and easily from graphs,

Practice and Horiework

Assign statistical data and questions.

Have pupils prepare a table and a graph from which they will answer the
questions assigned.

Lesson 4

FINDING AN AVERAGE VALUE

: Warmup |
| 1) 70 2) 31 3) 50 ’
: 80 32 60
66 44 55
33 %
4) 3) 216 5) 4) 140 6) 4) 260

Motivation

Review through discussion the meaning of average attendance, average
weight, average number of pupils present for the week, etc.

Have the pupils realize that sometimes it is necessary to obtain a picture
of a group of scores for better understanding.

One way of obtaining such a picture is through the average score.

Aim

How do we find an average?
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Development

Use warmup exercise, assuming that numbers represent test grades:
a. The average is the mark that would give the same number of points
if all three or four tests had identical grades, e.g.

70 72

80 3) 216 72
_66 X3
216 216

Have the pupils realize that if they were to take 8 points from the
highest score and distribute them 6 tc 66 and 2 to 70 they would
then have three identical scores.
b. Have the pupils find the average of the following by taking points
from higher scores and adding them to lower scores:
a) 30, 40, 50 b) 55, 65, 60 c) 64, 68, 60
Have the pupils conclude it is easier and quicker to add the scores,
than to divide by the number of addends.

2. Review computation of arithmetic averages with such problems as:

a. In last year’s Red Cross Drive the girls of class 9-3 made the fol-
lowing contributions: 20¢, 10¢, 15¢, 15¢, 10¢,10¢, 15¢, 20¢, 15¢,
20¢. The boys of class 9-13 made the following contributions: 7¢,
124, 15¢, 204, 16¢, 14¢, 5¢, 13¢, 15¢, 8¢, 144, 12¢, 15¢, 16¢, 15¢.
Find the average contribution made by each boy and by each girl.

Solutior.

Pupil thinks: Add all the contributions made by each group (girls,
boys) ; divide each total by the number of contributors.

He fiinds that the average contribution for the girls was 15¢, for
the boys 13¢.

b. Pose problems with extreme values and have pupil discover how
they alter the average. Use data in 2a, but substitute a 5-dollar con-
tribution for one of the 10¢ contributions.

Solution.
Pupil finds the average. He discovers that the average contribution
of the girls has changed from 15¢ to 60¢, thus giving a false im-
pression of what is commonly thought of as the “average” contribu-
tion. After many such situations, guide the pupil to sum up his
observations.
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Summary

1. To find the average of a group of scores we add the scores then divide
the sum by the number of scores added.

2. The value of each score is important in finding an average.

3. Extreme values give a false impression of the “average”.

Practice and Homework

Assign a number of problems. Have pupils find the average score, number,
height, weight, etc.

Lesson 5

MEANING OF THE MEAN AS A MEASURE
OF CENTRAL TENDENCY
Warmup

1. What is the average length of:
a. 368 ft., 369 ft., 367 ft.
b. 8 ft, .5 ft, 4ft, 3t

2. What is the average weekly salary of a person who earns $52.00 the
first week, $68.00 the second week, and $48.00 the third week?

Motivation

Through discussion help the pupil realize that as the number of cases and
values increase, an easier method for finding the average is needed.

Have pupils suggest methods. Elicit, if possible, or suggest using a fre-

quency table.

Aim

What is average?

Development

Use data in problem 2a in lesson 4, to develop the following table:
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REp Cross DRive

Contributicns by Girls Contributions by Boys
" No. of Total No. of Total
Contrib- Contrib- Contri-  Contri-
Amount Tally utors  butions ‘Amount  Tally utors ~ butions
10¢ /// 3 30¢ ¢ / 1 ¢
15¢ A~ 5 75¢ 8¢ // 2 16¢
20¢ /// 3 60¢ 12¢ // 2 Coag
11 165¢ 13¢ / 1 13¢
$l.05 14¢ // 2 28¢
15¢  //// 4 60¢
16¢ // 2 32¢
20¢ / 1 204
15 200¢
$2.00.
Average for boys: 13¢ Average for girls: 15¢

After other nproblems similar to the one above, have the pupils learn
that this type of “average” is called the mean.

Summary

The “Mean” or “Average” is one value that represents an entire group.

Practicz and Homewerk
Assign problems, such as the following:

i. Find the mean of the daily mileage covered by a salesman whose daily
trips were:
125, 75, 140, 220 and 90 miles.

2. Mrs. Smith’s gas bills from January to December were:
$3.60, $8.25, $4.20, $3.25, $2.85, $2.45, $2.25, $2.25, $2.20, $2.45,
$2.85, and $3.25. What was the mean cost per month for gas services?

3. What does the expression “Mean Temperature” mean?

79




- Have the pupils find:

Sre T T e AR T T T TR TR AT R T N T T N

b R S

Lesson 6

MEANING OF THE MEDIAN
Warmup

—;— of 4, 10, 40, 5, 11, 41

Motivation

Review methoed of finding the average. Have pupils realize the average is
a measure of central tendency. Tell them another measure of central
tendency is the median or middle score.

Aim

How do we find the median?

Development

Choose seven boys (girls) in the class. Let them arrange themselves in

size places, and have each write his height on the board.

1. With reference to their heights, which boy is in the middle? Why?

2. How many boys are below the middle one? How many above?

3. With reference to the numbers on the board, which is the middle
number? How do you know?

This middle position, or value, is called i%ie median. (The median is the
middle point so chosen in a series that there are as many numbers above
it as there are below it, when they are arranged in order of size.) Divide
the number of cases by 2 (or take 14): 7=>3R1, then the median is the
fourth number, e.g.,

3—1—3
/l\
Medjan
67, 66, 65, 64, 63, 62, 61

If we have 8 cases, the midpoint is halfway between 4 and 5.

Median 4

4
67, 66, 65, 64,|63, 62, 61, 60

1
63—2—
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Summarize

To find the median of an odd number of cases:

1. Divide the number of cases into two equal parts.

9. 'The odd number in the middle position is the median.
To find the median of an even number of cases:

1. Divide the number of cases into two equal parts.

9. Then find the value haliway between the 2 middle values.

Practice and Homework

Have pupils practice finding the median in problems with an even num-
ber of cases and with an odd number of cases.

Have pupils find the mean of the same problems.

Have the pupils compare the mean and median for each problem.

Lesson 7

MEANING OF MODE
Warmup

Assign several multiplication and division exercises.

Motivation

Discuss measures of central tendency.
Review meaning of Mean and Median.
Review preparation of a frequency table.

Lead to another measure of central tendency, called the Mode.

Aim

What statistical information does the Mode give us?

Development

Present the following problem:
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The owner of a dress store always keeps a record of the sizes of dresses
sold during each week.

Size Number Sold Size  Number Sold
10 4 16 15
12 6 18 4
14 9 20 2

Which dress was sold in greatest quantity?

Following regular lesson format, have the pupil learn that ‘i number
which occurs most frequently in a list of numbers is called the mode. It
is found by inspection and is used when the score, or number, that occurs
most frequently is needed.

The mode is a measure of central tendency and it can be found by in-
spection. (no computation is necessary)

Help the pupils realize that:
The mean is found by computation.
The median is found by counting.
The mode is found by inspection.
The three measures may differ in any set of data.
Each measure has a special purpose or advantage.

Suggested Practice

1. Have the pupil find the mean, median, and mode from data he
gathered in the Lesson 3. !

2. Have pupils indicate their choices of occupation. Have them make
up a frequency table from these data and find the mode. :

3. On Friday, April 14, 1960 the New York Times reported that the
median income for American families was $5,300 for the previous
year. The average (mean) was $6,520. The mode was $4,600.

a. What incom - was received most frequently by an American family?
b. How much less is the mode than the mean?

c. What fractional part of the number of American families received
more than $5,300? What part received less than $5,3007?

é d. The average (mean) was $250 higher than that of last year. What
was the mean last year?

e. The median income of American families rose to $5,417 as reported
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June 20, 1960. How much of an increase is this over the median
reported April 14, 1960.

. —,-,-xaﬁ.‘:...‘...«uﬁ

TEST

‘ 1. Why is the mode the easiest of the measures of central tendency to
! find? |
How do you find the median when you have an odd number of scores?
How do you find the median when you have an even number of scores?
Why is the mean the most difficult to find?
: 2. The pupils in Class 7-2 and 8-3 estimated the number of beans in a
J jar (secret ballot). The number was 100. They tabulated their re-
| sponses in a frequency table.

Number 7-2 8-3
0- 24 //
25- 34 A /
35- 44 /17 //
45- 54 ~H- A~/
55- 64 ' Y ///
65- 74 / //
75- 84 /! //
85. 94 // /
95 - 104 //
125-134 3
145 - 154 ? .
105-114 | %
115-124
125-134 /
135-144
145 - 154 /
In what respect is this grouping different from other tables you have
made?
How many pupils are there in 7-2? In 8-3?
What was the highest estimate in 7-2? The lowest? The range?

‘ | What was the highest estimate in 8-3? The lowest? The range?

! What is the mode in this distribution for the Grade 7 class? For the‘ _

; Grade 8 class? b /4
What is the median for the Grade 7 class? For the Grade 8 class? |

What class made better estimates? Explain. (8-3 had smaller range.)
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Unit VIII
ROUND AND ROUND IN TiME

The specific objectives of this unit are to:
1.

. Review units of time measurement

Review the meaning and use of a unit »f measure

Learn the properties of a circle
Learn the properties and classification of angles
Measure angles

Learn the relationship of the circumference to the diameter of
a circle

Find the circumfercnce of a circle by using the formula C = 2x

Teaching Aids

1.
2.

3.
Optional Aids and Books

World globe

Board compass, pupil compass
Seven inch paper disks

Primary Time Telling Kits
Watchmakers of Switzerland, Information Center
750 Fifth Avenue, New York 19, New York

The Earth Is Your Space Ship — McGraw Hill
The First Book of Time — Franklin Watts
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Lesson 1

MEASURINCG TIME

Warmup
1. $59.06 2. 5 ft. 6 in. 3. 25 square inches 4. 38 hours
—35.77 —3 ft. 7in. —17 square inches = —19 hours
5. 1 square yard=................. square feet
6. 1 square foot = ............... square inches
Motivation

What is length? (Distance between points)
What is area? (Surface measure)
What is time? Can we see it? Hear time? Touch time?

Have pupils realize that the passing of time includes passing from lightness
to darkness or day to night, etc.
Where does our light come from? (Sun)

What causes day and night? (Briefly recall and discuss rotation of earth
on its axis and its orbit around the sun. Use globe to demonstrate.) The
rotation of the earth towards the sun and away from the sun gives us
our days. What does one complete orbit around the sun give us? (I year)

Can we stop time? Can we start time?

Aim

How do we measure time?

Development

How do we measure time?

How do we measure area? (square units)

To measure length and area we use measuring tools such as: rulers, yard-
sticks, square inches, etc.

What measuring tools do we use to measure time? (clocks, watches, cal-
endars)

Did man always have the clocks we use today?

What were some ways man measured time long ago? (sun dial, sand
glass, position of moon and stars, etc.)

Look at the calendar we use today. Has it always been eaxctly the same?
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(Point out that changes were made sometimes to please powerful rulers,
and sometimes to improve or unify recordkeeping.)

How :nuch time does the commonly used calendar represent? (1 year)
Since time is measured by the movement of the earth, what does I year

really mean? (The earth has completed one orbit around the sun, passing
through the four seasons.)

How has man divided the year or what are the units of time used on
the calendar? (year, month, week, day)
How long is a year?

How much time does the commonly used watch or clock represent? (one
half of earth’s rotation)

What does 12 o’clock noon mean? (The sun is directly overhead at a se-
lected spot on the earth’s surface.)

What does 12 o’clock midnight mean? (Selected spot directly opposite
noon position after having rotated one half way round.)

Distribute copies of worksheet.

Have pupils attach strips to clock face. Using clock and calendar develop
summary for day’s lesson.

Suramary
Units oF TIME Approx. 414, weeks or 30 days — 1 month
1 day = 24 hours 12 months =1 year

1 hour =60 minutes 365 days =1 year (approximately)
1 minute = 60 seconds 10 years =1 decade

7 days=1 week 100 years =1 century

Noon
MioNIGHT
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Practice

1. If you spend 6 hours in school, what part of a full day are you in
school?

9. How many minutes pass when the minute hand moves between the
numerals 2 and 7?

3. What does 2:20 A.M. mean? 2:20 P. M. mean?

A. Write without words: 20 minutes past 3 in the afternoon
90 minutes before 4 in the afternoon.

s A - e e ST Y S 0 T

Homework

Assign a number of specific exercises to review units of time, and test the
meaning and use of time measurements.

Lesson 2

EARTH, TIME, AND CIRCLES

Warmup

e of A= 1ot 12= 2% 12 =

—i—- of 24— ............. 7117 of 12— ....cccunn. AX 6 = .

-—é~ of 24— ... —é— of 12— ......ccccee. 6X4d = s
Motivation |

We know that time is measured by the movement of the earth on its
axis and in its orbit.

We know that one complete rotation is called one day, and one day equals
94, hours. Where does the day start? Where does it end?

Aim

How were time units decided upon?
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Development

For convenience, and so that man all over the earth measured time the
same way, mathematicians and map makers divided the distance around
the earth into 24 equal parts, Then they drew imaginary lines around
the earth which they called meridians. The first meridian is known as the
Zero Meridian. It passes through Greenwich, England.

(Use the globe to show that each meridian avound the earth divides it
into 2 equal parts.)

When the sun is directly over the meridian, we say it is noon. The same
meridiar,, on the opposite ‘side just starting toward the sun, is the mid-
night hour.

Distribute copies of worksheet.

This is a copy of the 24 hour ciock. We know that the hours from mid-
night to noon are the morning hours, or Ante Meridian Time.

Ante Meridian means before the sun is directly over the meridian, or
before meridian.

What does 2:20 4. M. really mean?

The hours from noon to midnight are the evening, or Post Meridian
hours, meaning Passed Meridian time.
What does 2:20 P. M. really mean?

In the armed forces, the 24 hour clock is sometimes used. Look at the
diagram. 4 figures are used for each hour,

W hat time does 0100 represent? 0600? etc.

Write the missing numerals on the 24 hour worksheet.

Have the pupils compare the 12 hour clock with the 24 hour clock and
discuss the direction clockwise.

Suemmary

Time is measured by the movement of the earth in relation to the sun.

Practice and Homework

Complete timetable.

Midnight Noon
12 midnight — 0000 12 noon — 1200
1am. — 0100 1 pm. — e
2 a.m. — rvorerne 2 pm. — e
.......... — 0300 3 pm. — .




!
i 4 am. — v 4 p.m. —
“ 5 erenee —easrns 5 p.m. — wueeees :
6 am. — 6 pam. — .ceree !
7 am, — 7 pm, —
! 8am. — . 8 pm. — e
9am. — .o 9 P — weeeens
10 am. — oo 10 pam. — ceeveens
11 am. — .oeeeee 11 pm. — cieees
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Lesson 3

| CIRCLE MEASUREMENT




Moetivation

We know that time units were established by dividing a circle, represent-
ing the earth’s equator, into 24 equal parts.

Aim

How do we divide round or circular areas evenly ?

Development
Distribute 7 inch discs,

Have pupils measure the distance across the disc at its widest part, draw
a line horizontally across, and mark the center. (3% inches from edge)
Have pupils label the line segment drawn the diameter.

What does the diameter do to the circle? (Divides it into 2 equal parts)

Have pupils draw a vertical diameter (perpendicular to horizontal diam-
eter) dividing the disc into 4 equal parts.

‘ Have them note that the distance from the center to the edge is the same
| all around. Have them draw one line segment and label it Radius.
Explain that the length of the radius determines the size of the circle.

Demonstrate by using board protractor and/or lengths of string,

Have pupils learn the vocabulary of the circle: circumference, center,
radius, diameter, and label all parts on the disc.

A long time ago, it was decided that one complete rotation of the radius
equals 360 degrees, or 360°.

Distribute diagrams. Use diagrams to have pupils realize that the size of
the circle does not change the number of degrees in the circle, since the
rotation at the center is always the same.

Summary

A complete rotation (a circle) equals 360°

-

Circumference = Distance around the circle, or length of circle

Center = Point within the circle equally distant from every point on the
circle.

Radius — Length from the center to the circle

Diameter — A straight line through the center connecting 2 points on the
circle.
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Practice and Homework

5.
6.
Measure the diameter and circumference of 3

! home, such as glasses,
if you have one. If not, use a string,
If you use a string, measure the leng

How many degrees are there in the circle with radious AO?

How many degrees are there in the circle with radious CO?
How many degrees are there in the upper V% of the larger circle?
in the lower 14 of the larger circle?

How many degre~ are there in the upper V5 of the smaller circle?
in the lower 1% of the smaller circle?

How many degrees are there in 14 of any circle?
How many degrees are there in 1/ of any circle?
circular objects in your

plates, records, baskets, etc. Use a tapemeasure.
then measure the length of the string

th of the string with a ruler.

Lesson 4

MEASURING THE CIRCUMFERENCE OF A CIRCLE

Warmup

1. Change 3-}7— to an improper fraction. ...

2. Change 3-%— to a decimal (2 decimal places)

3. 4)13 4. 6) 38 5. 8) 42
6. -2?2- X 14 = 7. 314X 14=

o1




Motivation

To measure the circumference, or distance, around small objects is easy.
We can’t use a ruler or a yardstick, but what can we use? (tape measure
made of steel cloth, or string) We can also roll circular object alony a
yard stick. (Have a pupil roll a plate or record along the yardstick.) Bow
would we measure the circumference of a large circle?

Aim
How do we measure the circumference of a circle?

Development

Have the pupils prepare a table, using the following headings:
Article, Diameter, Circumference, Circumference —— Diameter
(In last column use 3 -+ rather than exact quotients)

In appr: priate columns write the measurements of article measured in
motivation.

Have pupils measure several other round articles and write measurements
in table.

Have pupils write in table, articles and measurements from homework
assignment.

Have pupils examine the table and note relationship of diameter and
circumference. Conclude that in every case the circumference is a little
more than 3 times greater than the diameter.

After measuring a very large number of circumferences, the mathemati-
cians observed that every circumference is approximately 314 times the
diameter of the circle.

Have pupils take the diameter of articles listed in the table, multiply by
314, 224, or 3.14 and see how close they get to the actually measured
circumference.

Have pupils generalize: Circumference equals approximately 314, 224, or
3.14 times the diameter.

Have pupils abbreviate: C=2314 X D (or C==23% X D)
Summary

Circumference is the distance around the circle.

The measurement of the circumference is always a little more than 3 times
the length of the diameter.
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To find the circumference, we multiply the diameter by 314, 2% or 3.14.

Practice and Homework

Bmrde o iR e e m e

Assign a number of exercises, reviewing properties of a circle, and finding
the circumference.

Lesson 5

FORMULA FOR THE CIRCUMFERENCE OF A CIRCLE

Warmup
2% X 154 (2X 77) X 2% 3.4 X154 31X (2X77)

What is the circumference of a circle whose diameter is 14 inches?

Motivation

Continue with previous lesson.

Development

If we know the diameter of a circle, how dc we find the circumference?
Have pupils draw a circle. (trace a coin or draw freehand)

Have them recognize that a diameter is 2 radii or 2 X the radius.
Then: C =2 X radius > 314 is the same as C=D X 3%

; Mathematicians use the Greek letter = (pi) to express the number which
) approximately is equal to 314, 227 or 3.14.

Summary

To write the formula for the circumference: C—==D or C=2=R

Practice and Homework

Prepare a number of exercises using this formula.




Lesson 6

ANGLES
Warmup
15 of 360° = .................... 15 of 180° = ...................
T4 of 360° = ..........c........ T4 of 180° = ...................
4o of 360° = ........c........... 14 of 180° = ....................
Moetivation

Have pupils take out clock face with time hands attached. Compare clock
hands to radius of a circle. By rotating hands, have pupils realize that
angles are formed.

Have pupils rotate 2 pencils, 2 rulers, their hands, the pages of a book, etc.
The point of rotation of one line about another is called the vertex.

Aim
How do we measure angles?

Development

We know a complete rotation equals 360° and 14 rotation equals 180°

Have pupils use clock face to see that hands seem to form part of a
straight line when 14 rotation is made.

Distribute worksheet. Note that only angles are drawn, Look at the first
angle. It appears to be a straight line. It is an angle that measures 180
degrees. It is called a straight angle. Then a straight angle =180°; 14
of a rotation =90°; then an angle with 14 rotation is a 90° angle and
is called a right angle.

Stress that a right angle forms a perfect corner. Illustrate with squares
and rectangles. Proceed similarly with acute angle (less than 90°) and
obtuse angle (more than 90°, but less than 180°).

Have pupils learn to label angles.

Distribute half circles. Show pupils board protractor. By folding semi-
circle in half, then quarters, etc. have them mark and number of degrees,
starting with zero at the right to 180° at left. Have pupils turn semicircle
over and number degrees starting with zero at the left.
Show pupils how to measure angles using the protractor
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Summary

An angle has 2 sides and a vertex.

The size of an angle depends upon the amount of rotation.
Angles are measured in degrees.

Kinds of angles: acute, right, obtuse and straight angles.

Practice and Homework

l. LAOBisa.......... angle. 2. L AOB=........ degrees.

Measure and label the following angles.

_J X l
> c D /
B
A
In the above figure, name:
a right angle: ... a straight angle: .................
an acute angle: ... an obtuse angle: ...................

Prepare a unit test including:
Units of time measurement
Properties of a circle
Relationship between diameter and the circumference
Formula for the circumfe~ence of a circle
Finding the circumference of a circle
A value of pi (approximate)
Parts of an angle
Kinds of angles
Reading protractor measurements of angles
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The specific objectives of this unit are to have the pupils learn to:

1. Recognize mathematical statements of equality and inequality

B oo N

Unit IX
THE LANGUAGE OF MATHEMATICS

Determine the truth or falsity of mathematical statements
Understand the meaning of an open sentence

Understand meaning and use of replacements for pronouns, sym-
bols, letters, and frames in open sentences

Understand and use the terms: range domain, variable, replace-
ment set, solution set, empty set, place holder

Solve open sentences (find solution sets)




Lesson 1

MATHEMATICAL SENTENCES
Warmup

Write 1 or 2 simple words to explain the meaning of the following words:
Sample: decrease — lessen

1. compare 6. difference
2. increase 7. raise

3. remainder 8. factor

4 double 9. sum

5. clue 10. perimeter

Motivation

Write the following on the board:

1. The United States Government is experimenting with rockets.
2. Two plus eight equals ten.

3. 24+8=10

4. One half of 22 is 2.

Ask the pupils if the first statement is a sentence. Why? (It expresses a
complete thought.)

Ask the pupils to consider statements 2 and 3.

Do they express complete thoughts? Are they sentences? How does sen-
tence 3 differ from the other sentences? (Mathematical numerals and sym-
bols are used to express the thought.)

Aim
What are mathematical sentences?

Development

Use the sentence: “John built a model rocket,” to elicit from the pupils
what they have learned about sentences in the language arts class:
Expresses a complete thought.

Has a subject, verb, and object.

Nouns and pronouns are used to indicate persons and/or things.

A verb is used to express the action.

The object expresses the result of the action.

s W
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Use 9 %X 4 = 36 to elicit from the pupils that mathematical sentences ex-
press a complete thought.

Have the pupils conclude that a complete mathematical expression is a
mathematical sentence or statement.

Have the pupils judge which of the following expressions (and similar
expressions) are mathematical sentences.

84-7=15 14-7=7+1 24+2=5
= 18 =30—12 9:15 am.
6+2=3+45 a right angle

9> two right angles

Stress the fact that a mathematical sentence must express a complete
thought. It may be true or false.

Summary

A mathematical sentence is a statement that expresses a complete thought.
It may be true or false.

Practice and Homework

Assign exercises of the type: 34X 2=A

3.01 +41="711
180 O 3=-63
Lesson 2

MATHEMATICAL STATEMENTS

Warmup

26 -2V = ..o
The sum of 6 and 3 equals the product of 3 and ....................

Reduce to lowest terms: E— = 189 +—3—=....

25
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Motivation

On the board write:
George Washington’s birthday is celebrated on July 4th.

Ask the pupils: Is the sentence a true statement? Why not?
Then the sentence is a false statement.

Write: Abraham Lincoln’s birthday is celebrated on February 12th.
Ask the same questions and conclude that the sentence is a true statement.

Aim

Develop: A mathematical sentence is a true or false statement:

Development

Have the pupils judge the truth or falsity of the following sentences:

1 yard := 3 ft. 3X6=9+42
75¢ -+ 50¢ — $1.00 Yo =75%
19 is greater than 18 34+.5=.535

Have the pupils realize that mathematical sentences that can be judged
definitely true or definitely false are mathematical statements.

Note: Review, or teach, if necessary, the meaning and use of the symbols:
= is equal to, or names the same number as

= is not equal to or does not name the same number as

> is greater than or names a number larger than

< is less than or names a number less than

Have the pupils label the following T for true or F for false:

215 4-2V5 =5 One half or 42=23 X 7
6 _ 30

10~ 50 6<3

Yo -+ Yo 5% 2% A right angle =90°

Have the pupils explain how they determined each sentence as either true
or false.

Summary

A sentence that can be judged definitely true or definitely false is a
mathematical statement.
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Practice and Homework

Assign incomplete statements of the following type:

1. Write the symbol that will r ake each sentence a true statement:

a4+9[ 113 (=)

b. 29 7X3 ( or #)
c. 8X9-+9[ |8 i
d.42[ ]2 , 1

2. Judge the following sentences as T or F:
a. 16 c. 4

100 #.016 3 <1 |
b. 2 = 60% d. 1=.9999
Lessen 3

STATEMENTS OF EQUALITY AND INEQUALITY

Warmup

Label true or false, each of the following:

1. 3X8=4-409 4. Y of 96 = 69
2. 84+7=1045 5. 36=72-2
3. 1942117 6. 3% % =2

1 Motivation

Is the sentence 8 - 7 =15 true or false? Why? (84 7 and 15 name the
same number)

g Is the sentence (3 X 8) = (4 4 9) a true statement? Why? (3 X 8=24;
| 4+9=13; 24 is not equal tc 13.)

Does (3 X 8) = (4} 9) name the same number?

Aim

What is meant by statement of equality and inequality?
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Development

Fave the pupils select the statements that »xpress equality in the warmup.
(2,3,5,6)

Have the pupils realize that a statement may be a true statement or a false
statement.

Have the pupils judge the truth or falsity, by labeling each of the following
T or F:

A 3X2=2X3 B. %ot % =%
1+(946) =(1+49)+6 40% =
5% 9 = 54 39=19419

Group A are true statements of equality.
Group B are false statements of equality.
Judge True or False:

C. 6X5> 9438 ‘D.

2 2 5 3
s T3 >3t
13 +-20>17413

4X13< 9X8 50%<%
54 < 6X9

Have the pupils realize that every statement above is a statement about
the inequality of two numbers,

Group C are true statements of inequality.

Group D are false statements of inequality.

Sammary

A statement of equality
1. expresses an equality
2. may be a true statement or may be a false statement

A statement of inequality
1. expresses an inequality
2. may be a true statement or may be a false statement

Practice and Homework

Have the pupils practice determining statements of equality and inequality.
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Lesson 4

OPEN SENTENCES
Warmup

Pr-ctice in recognizing statements of equality and inequality.

Have the pupils judge statements true or false.

Motivation

Ask the pupils to judge the following sentences as true or false.
1. She is president of the class.
2. AX i =0

Have the pupils realize that they cannot judge these sentences true or false.
In #1 they must replace the word she with the name of a person.

In #2 they must replace the blank with a number.
Aim
What is an incomplete sentence in mathematics?

Development

In the sentence 4 X .................... =0, we cannot judge the sentence frue
or false because some information is missing

If we repla = the blank with 0, we have 4 X 0 = 0. True or False?
If we replace the blank with 2 we have 4 X 2=0. True or False?
Have the pupils judge the following:

True False Cannot Tell
4X 9 =236
7+ 1320
9X0=n
3.2 X4=1238
32Xn=16
n-|+2=38

] [ +2=38
Twenty One | l 21

3n=21
96+ 6=n

PN w N
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e
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Have the pupils explain why 3, 5, 6, 7, 8, 9, 10 cannot be judged true
or false.

. i
These mathematical sentences are called open sentences. '

Have the pupils replace the letter, or box in each open sentence with a
numeral, or relation, that will make it a true statement.

Summary

A mathematical sentence which cannot be judged either true or false is
called an Open Sentence.

Practice and Homework

Have the pupils practice recognizing open sentences.

Lesson 5

SOLUTIUN SETS OF OPEN SENTENCES:

REPLACEMENT SETS
Warm Up

Practice in recognizing true and false statements, statements of equality
and inequality.
Motivation

R -view the meaning of an open senfence; a true statement of equality; a
true statement of inequality. Lead to the aim of the lesson.

Aim

How do we change an open sentence io a frue statement of equality or

a true statement of inequality?

Development

Have the pupil consider the sentence:
It is the borough of New York which has the largest area.

Ask the pupils to determine what kind of a sentence it is; equality, in-
equality, true, or false Conclude: It is an open sentence.
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T'o change it to a true sentence, what information is needed? (number,
names, and sizes of boroughs)

Then, to make the sentence a true sentence we must replace the word it
with the name of a borough.

Have the pupils list the set of 5 boroughs (Manhattan,” Bronx, Queens,
Brcoklyn, Richmond)

Have them realize that they may replace the pronoun it with the name of
a borough, or any memkber of the set of boroughs.

If they use Manhattan, the sentence becomes, “Manhattan is the borough
of New York which has the largest area.”

Have them judge the truth or falsity of the statement.

Have them replace the pronoun it with each member of the set of
boroughs, until they arrive at a true sentence.

Note: Explain briefly that a set is a collection of things. Each thing in
the set is a member or element of that set.

Have the pupils realize that the possible replacements for the pronoun
come from the set of 5 boroughs.

The set from which we get the replacement to make the open sentence a
true or false sentence is called the replacemen? set.

Have the pupils consider the sentence: x-+42=38
Limit the values of x to the replacement zet x= (1, 2, 3, 4, 5, 6, 7, 8,
9, 10).

Have the pupils experiment using elements of the set that would result
in a false sentence before they solve the open sentence:

x+2=28 6-4+2=38 x=26

Have pupils find which value or values for n from the replacement set:
{1,23,45,6, 78,9, 10} will result in a true statment. n—9=1.

Summary

To change an open sentence to a true statement:

1. Use the replacement set of values for the unknown word, symbol, or
leiter ir the open sentence.

2. Replace the unknown word, symbol, or letter by the members, or
elements, of the replacement set.

3 An element of the replacement set which makes the open sentence a
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true statement of equality or inequality is called a solution of the
open sentence. The set of such elements is called the solution set of
the open sentence.

4. A solution must be an element of the replacement set.

5. The solutior set is the set of all these solutions.

Practice

\Solve, using the given replacement set: {1, 2,3,4,56,7,8,9, 10}

1. n+-6=9 4. “”2"1 —3 7. Tn+1=22
2. 3—n=0 5. n>3 8. 5n—8=27
3. 5n=10 6. n<6 9. n—3>4
Homework

Assign exercises similar to practice exercises.

Lessons 6 and 7

THE MEANING AND USE OF:
VARIABLE; DOMAIN; SOLUTION SETS; EMPTY SET

Warmup
Solve, the replacement set: {1, 2,3, 4,5, 6, 7}
A 1. x+2=6 B. 1. x47=7+4x
2. 3x=21 2. x4+2<6
3. 36-+-6=x 3. 2n=—11

(Do not check answers. They will be used in developing the lesson.)

Motivation

Check answers to exercises in group A.
In # 1 of Group B the pupils should have different answers. (all seven
elements of the set)
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Aim

How do we show the solution for an open sentence?

Development

Consider the sentencex +7=7+x

Have the pupils replace x with each member of the replacement set.
Have them realize that each replacement results in a true statement.
Have them discuss any objections to multiple solutions.

Remind them that in life we may solve a problem in one of many ways.
e.g. To pay for a 45¢ lunch, we may give the cashier: 4 dimes and 1
nickel, a quarter and 2 dimes, 9 nickels, or a half dollar and get a nickel
in change, etc

Have them realize that each amount named would solve the problem of
paying for the lunch.

Because the letter x represents ¢ quantity that may be replaced by a
number of values we say x is a VARIABLE. Because the elements of the
replacement set are the only values we can use to solve the open sentence,
we say the replacement set is the DOMAIN of the variable.

Solve, using replacement set: {%, 1, 115, 2, 21/2}

Open Sentence Solution
l. n4+2=2% l. n=%
2. 2n=>5 2. n=21%
3. 4n=10 3. n=214%
4. n <2V 4. n=15,1, 114, 2

What is the variable? (n)
What is the domain of the variable? {14, 1, 114, 2, 215}

Have the pupils realize that the solution to an open sentence may be one
value or many values taken from the replacement set.
(Explain tha. a set may have 1 element, many elements, or no elements.)

The set of solutions to an open sentence is called the solution set.

What is the solution for 2n = 11 if the domain is { 1, 2, 3, 4, 5}?

Remind the pupils we can use only the volues in the replacement set to
find the solution.
Have the pupils replace n with each of the 5 elements, concluding that
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there is no solution. (Domain contains only whole numbers and 2V% is
not a whole number.)

To show that there is no element in the solution set we write:
Solution set is { }, or ¢ andsay { },orgis the empty set, or the
null set.

Summary

1. The solution to an open sentence is the solution set.

2. The replacement set is the domain of the variable.

3. The solution set must be elements of the domain.

4. To show an empty set (a set with no elements) we write { }, or ¢.

5

 To check the solution we replace the variable by each element of the
solution set. If the open sentence becomes a true sentence, the solution

is correct.

Suggested for Practice and Homework Assignmernts

Find the solution set for each of the following equalities and inequalities.
The domain in each case is {1, 2,34,5678,9, 10}

A. I 4a=36 ({9}) 4 n<4 ({1, 23}
2. a—7—=16 ({23}) 5. n-—3>3 ({7, 89, 10})
3.3 _16({ Jors) 6 5 +6>8({6810])

B. The domain in each of the following cases is:

{%9 %a %9 19 1%:9 11/29 1%9 2}

1. 4n=6 ({ } or @) 4. n>1 ({1%, 1%, 1%, 2})
2. n+ 194 =2% ({1%4}) 5. 2a < 1% ({%, Y% 1})
3. 2a—3 =% ({%}) 6. 2n—1=1% ({};})

C. The domain in each case is {15, 1, 115, 2, 2V, 3}
1L 4n=6 ({ } org) 4. n>1 ({1%, 1%, 1%, 2})
2. n+4 1% =2% ({1%4}) 5. 2a< 1% ({%, %, 1})
3. 2a—3, =34 ({%}) 6. 2n—1=1% ({%})
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TEST

EU P

1. Judge these sentences as true or false: Use label T or F.

a. 64+4=8-42

b. 44+0=0

c. 3X2=2X3

d. 6X0=6
6 _ 12
8 ~ 16

1 1
g 8X9:£12 X
h. 57> .6

€.

O\cxlcn

2. Write a 1 in the proper column

a. 812 -;—— =100 Sentence| True | False | Open
b. $25 is $3 more

a.
than Jack has b.
c. 8—=—n=4

Co T T T T e TR R TR T T R A T T L ETRT

e

e

3. Solve the open sentences

The replacement set in each case is {1, 2,3,4,5, 6, 7, 8}

a.n+4+6=9
3x
bo T —-6
c. n>1
d. y#£9
4. In item 3 above
| a. What is the variable in a?........... b?..e d?

b. What is the domain of each variable?
c. What do we call the solution set of ¢?

d. Which is an equality b or ¢?
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Unit X
READING IN MATHEMATICS

A major objective of every mathematics program is to develop the ability
to solve mathematical problems.

The specific objectives of this unit are to have the pupil realize that:

1.

&

A mathematical problem is a quantitative question or situation
that must be answered, resolved, or solved.

A mathematical problem may be in a verbal or non-verbal form.
Ability in fundamenta} skills and processes is needed.

The ability to read is of the utmost importance in understanding
and visualizing verbal problems,

Experiences, judgments, and skills are necessary to find the solu-
tion to problems,

Visualizing the quantitative situation diagrams and graphic rep-
resentations are valuable aids.
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Lesson 1

§ MATHEMATICAL PROBLEMS

Warmup
1. $5.+95.= 2\ 3. 104+ O\ =18
2. 398+ 614 = I\ 4. 8524+ AN\ =948

5. John earned $5 on Monday and $5 on Tuesday. How much did he
earn altogether.

6. Mr. Smith paid $852 for rent in 1961. In 1962 his rent for the year
was $948. How much more did he pay in 1962 tha in 1961?

Motivation

Look at the warmup. Which examples, would you say, were easier to
answer ?

Pupils will probably answer “examples #1, 2, 3, and 4 were easier than
problems #5 and 6.”

Ask pupils why they think problems #5 and 6 are more difficult to
answer. (Stress need for ability to read.)

Aim

How can knowing how to read help us solve problems in mathematics?

Development

In problem #1: How did you arrive at the answer ‘10°?

1 After several pupils have given reasons, summarize:
§ Most of us can read and understand number symbols, and we learned a
% f long time ago that 5 addtd to 5 equals 10.

Look at problem #5: What is the difference between problem 5 and
#1? What is alike in problem #1 and problem #57?

Encourage pupils to express their opinions. Challenge their answers in
thinking and reasoning.

Conclude: Reading and understanding the words is a deciding factor in
solving problem #5.
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Emphasize: If we can read, we can quickly “see” that $5 must be added
to $5. Therefore problem #5 is the same as problem :#1. However, if
we cannot read, we may not see that problem #5 is the same as 1.

Follow the same procedure to compare problem #4 and problem #6.

Summary

In order to see and understand a problem so that we can solve it, we
must be able to read and to know the meaning of the words.

Practice and Homework

Solve the following: Answers
1. 10X 367=n 1.
2. It cost 30¢ to have 1 shirt laundered. How much does

it cost for 4 shirts? 2.
3. A mirror is 2 feet wide and 5 feet long. How many

feet of wood are needed for a frame? 3.
4. 124234+178=x .
5. 08.15 5.

—18.37
6. Since there are 3 feet in one yard, how many feet

are there in 100 yards? 6.
7. Round to the nearest Ten: 164 1,288 7.

8. Round to the nearest Hundred: 99 3,669 8.

Lesson 2

READING VERBAL PROBLEMS

Warmup

Will the answer be larger or smaller than 34 to the following?
1. 34X17 s 3. 34417 .
2. 34—17 .o 4. 34—1T7 i
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Motivation

We know that in order to solve verbal problems, we must be able to
read and understand the words.

We can understand almost all the words we hear, but — — — —.

Aim

How can we understand written words we do not recognize?

Development

Before we talk about understanding written words, let us think about
just words.

What is a word?

Have pupils try to explain a word. Conclude that a spoken word is a
soand (or group of sounds) that has meaning in a particular language.

Talk to English-speaking people means saying words; to others it may
mean nothing. Hablo, to Spanish speaking people, means.....................

Why do we talk?

Have pupils discuss reasons for speaking. (describing things and places,
expressing ideas, thoughts, opinions, making needs known, acquiring in-
formation and knowledge.)

Have pupils realize that knowing many words helps us to express our
ideas and makes for better understanding of the ideas and thoughts of
others.

What does a red traffic light mean? A green light? +
What do these signs on the side of roads mean? f
What do U.S.4., F.B.I., ].H.S. mean?
Have the pupils realize that signs and letters are symbols for directions,
places, and things.

Letters are the symbols we use to write words. Each letter stands for
a sound. We combine the sounds to say the word. If we know the
sound of the written word, we usually know the meaning. When we
recognize written words and understand the idea or thought they express,
we say we are reading.

To read werds, we must know the sound each letter, or group of letters,
stands for. Think of the sounds and letters we learned in the lower
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grades. The sound for f is sometimes written as ph or ough as in fine,
photograph, and rough.

Have the pupils say and give the meaning of the following words: problem,
account, number, expenses, approximate, estimate, operation, process.

Have the pupils say the syllables in the words

Where can we find the meaning of words?
(Review dictionary skills. Suggest pocket dictionary.)

Summary

We can read written words by combining the sounds of the letters.

We can learn the meaning of words we don’t know by using the dictionary.
Words we know and use in speaking make up our speaking vocabulary.
Words we know, can spell, and use in writing make up our writing
vocabulary.

Words we can read and understand make up our reading vocabulary.

Practice and Homework

Directions: Read the paragraph below. Write a list of the words you
do not know. Use the dictionary to find the meaning of these words. Be
prepared to tell, in your own words, what the paragraph means.

“The good reader not only sees words accurately, secures an under-
standing of their meanings, and reacts thoughtfully to what he reads; in
addition, he combines the ideas gained through reading with previous
experiences, so that new or clearer insights, broader interests, and im-
proved ways of thinking and behaving result. This step is the heart of
the learning act in reading.” William S. Gray, 1959

Lesson 3

UNDERSTANDING VERBAL PROBLEMS

Note: The aim of this lesson is to have the pupils realize that to under-
stand the meaning of words, phrases, and sentences, previous associations,
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experiences, environment and background must be considered.

Sometimes first associations are erroneous. Therefore, careful rereading
may be necessary.

Suggested: Informal discussion lesson. Present one word and "ave pupils
describe reactions, etc.

Motivation

How do you react, or what do you do, when you see a sign with the
word, stop?

How do you react, or what do you do, when you see the word, danger?
What do you do when you see a red traffic light?

Have the pupils realize that their reactions are almost automatic, because
safety education and past experiences have made reactions almost habits.

Point out that one word conveys a wide field of understanding because
it brings to mind past teachings and experiences.

Aim

How can we use previcus learnings and past experiences to help us solve
problems in mathematics?

Development

What are problems in mathematics?

Have the pupils realize that quantitative situations, or situations, involving
shape, size, amount, comparisons, etc., that require regrouping, uniting
or separation, etc., that occur in daily living are the problems that we
solve or resolve.

Mathematics gives us a logical, organized, and sometimes quick way of
finding the answers to the quantitative situations.

Have the pupils suggest aids that help in solving problems.

List them as suggested, then list them in logical sequence, such as the
following:

Recognize written words or look in the dictionary to find the meaning.
Remember all you know about the subject of the problem.

Write down the information that the problem gives.

Write an open sentence using the number facts given.

Estimate the answer to see if it makes sense.

Draw a simple diagram to see the problem.

S Wb
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7. Find the exact answer.

8. Check.

Summary

The above eight points.

Practice and Homework

Distribute copies of work sheet.

Work problems #2 and #9, with the whole class, eliciting backgrrund
that can be used, experiences that would help, variety of diagram >
clarify meaning of problem, etc.

1. If you know the product and one factor, how do you find the other
factor?

2. How can you find the perimeter of a square if you know the length
of only one side?

3. If you want to paper a wall in your room what must you measure
before buying the paper, the perimeter or the area?

4. What must you know to find the circumference of a circle?

5. To find how much tax was taken from Mr. X’s pay, you must know
his earnings and his .....................

i 6. A car was bought for a certain price and sold for a higher price
How do you find the amount of money gained?
¢ 7. The sum of a number and 12 is 76. What is the number?

i ' 8. John and Saul start from the same place. John travels at the rate of
94, miles an hour. Saul travels at the rate of 30 miles an hour in the
opposite direction. After 3 hours how far apart are they?

9. Draw a diagram to evplain problem #8.

€ Lesson 4

ESTIMATING THE ANSWER

Warmup

Round to the nearest ten: 39, 42, 65, 78, 86
Round to the nearest hundred: 286, 325, 176, 281, 450
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7. Find the exact answer.

8. Check.

Summary

The above eight points.

Practic; and Homework

Distribute copies of work sheet.

Work problems #2 and #9, with the whole class, eliciting background
that can be used, experiences that would help, variety of diagrams to
clarify meaning of problem, etc.

1. If you know the product and one factor, how do you find the other
factor?

2. How can you find the perimeter of a square if you know the length
of only one side?

3. If you want to paper a wall in your room what must you measure
before buying the paper, the perimeter or the area?

4. What must you know to find the circumference of a circle?

5. To find how much tax was taken from Mr. X’s pay, you must know
his earnings and his ....................

6. A car was bought for a certain price and sold for a higher price
How do you find the amount of money gained?

7. The sum of a number and 12 is 76. What is the number?

8. John and Saul start from the same place. John iravels at the rate of
24 miles an hour. Saul travels at the rate of 30 miles an hour in the
opposite direction. After 3 hours how far apart are they?

9. Draw a diagram to explain problem 8.

Lesson 4

ESTIMATING THE ANSWER
Warmup

Round to the nearest ten: 39, 42, 65, 78, 86
Round to the nearest hundred: 286, 325, 176, 281, 450
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Add 10 +40 420 +10 =
Subtract: 30 from 80 —

Add: 400+- 100 4- 100 -+ 300 =
Subtract: 200 from 700 —

Motivation

Review and check homework. Locate, clarify, and correct, if possible,
specific weaknesses and difficulties. (In every lesson stress importance of
reading and review, when indicated.)

Ask if anyone knows a quick and easy way to check answers. (Cue
then by having them look at day’s warm up.) Have the pupils discover

that by rounding the numbers and computing they can arrive at an
answer that is ‘about right.’

Ask if anyone knows what the rounding of numbers is called. Write on
board: Estimate Estimated Estimation

Aim

How can estimating answers help us?

Development

When we round numbers, the answer is ralled an estimate. What does
that mean?

After several pupils have responded, suggest the following experiments:
1. Without counting, write down the number of children in the class.

2. Without checking, write down the number of panes in the windows.
Compare pupil answers.

Now, have the pupils count the number of pupils in the class. Compare
answers. Have pupils count the number of panes. Compare answers.

Have the pupils note that when they actually counted, they all had the
same answer because it was the exact answer.

The answers they guessed, were approximate or esiimated, a little more
or a little less than the exact answer.

Conclude: An estimate may be a little more, the same, or a little less,
than the exact or counted answer.

How do we estimate answers?

Have pupils look at warmup. Guide them to realize that to get an
estimate, we round the numbers and perform the indicated process.
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Which is easier to find, the estimate or the exact answer? Why?

(Most pupils can add and subtract numbers ending in zero without
trouble. They may need some help with multiplying and dividing num-
bers ending in zero. Do not have pupils say they “add zeros” or “cross
out zeros.” Demonstrate.)

10 X 2=20 10 X 20 = 200

Write zero in one’s place to show that there are no ones.
2010 =2 900 10 =20
40510 =4 400+ 10 =40
4020 =2 400 = 200 = 2

Have pupils practice: (First compute, then use short cuts.)

Multiply: 10X 30 = 20 X 40 =

20 X 30 = 20 X 400 =
Divide: 60—=—10= 600+ 10 =

90 —=—30= 600 =300 = eic

Estimate the answer; then, find the exact answer.

24 20 24
-+ 59 -+ 60 -}- 59
80 Estimate 83 Exact sum

Compare the estimate and the exact sum.

424 36 27) 639
— 276 X 23
Summary

To estimate an answer:
1. Round the numbers and compute.
2. Compare the estimate with the exact answer.

3. If the exact answer is a little more or a little less than the exact
answer, the answer is probably correct.

Practice and Homework

Assign exercises. Have pupils estimate, then find the exact answer.
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It is suggested that a review of concepts and skills presented to date be

TEST

Estimate Only:
1.

Thomas A. Edison was born in 1847 and lived
until 1931. How old was he when he died?

A train travels 63 miles per hour. How far
will it travel in 9 hours?

What is the perimeter of a room that is 12 feet
leng and 9 feet wide?

Mr. Wilson’s take-home pay is $260 per
month. How much does he take home in one
year?

In New York City, army records for the
month of February showed the following en-
listments:

89 men were seventeen years old
116 men were eighteen years old
62 men were nineteen years old
45 men were twenty years old

1. Estimate
2. Estimate

3. Estimate

4. Estimate

5. Estimate

How many men under twenty joined the army in February?

GENERAL REVIEW

given at this time.

Use no more than three periods.
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Unit XI
POSITIVE AND NEGATIVE NUMBERS

The specific objectives of this unit are to:

1. Help the pupil see the need for an extension of the number
system to include negative numbers:

2. Interpret negative and positive numbers in terms of opposite
directions.

3. Have the pupil associate numbers with points on the number line.
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Lesson 1

NEGATIVE NUMBERS

Warmup
15 145 5 5 5 5
+ 12 -+ 107 :§ —5 —6 —1
Motivation

Discuss addition. Have the pupils realize that addition with whole num-
bers is always possible; however, subtraction is not possible with the
numbers of arithmetic we have been using.

Aim

Is there a different kind of number that will make subtraction zlways
possible?

Development

Have the pupils study the following examples:

5 4, 3 2 1
—3 —3 —3 —3 —3
2 1 "0 o T
Have the pupils discover that as the minuend decreases by one, the dif-
ference decreases by one. !
Then the difference of 2 and 1
—3 could be —3

1 less than zero 2 less than zero.

We could indicate one less than zero as —1 and read it as negative one.
How would you indicate 2 less than zero? (—2). How would you read
—2? (negative 2)
Then —1, —2, —3 ...

are negative numbers and mean:

— 1=1 less than zero
— 2 =2 less than zero
—15=7 etc.

Summary

Subtraction is always possible if we use negative numbers that are num-
bers that are smaller than zero, e.g., — 10 means 10 less than zero.

120

P




Practice
5 4 3 18 14
-4 =t =4 U —18
f 80 125 08
—83 —135 —100
Homework

More practice with negative numbers as differences.

———— —— e

Lesson 2

¥ | POSITIVE AND NEGATIVE NUMBERS

Have pupils recall situations where they have seen a scale with values !
above and below zero.

Warmup ;

{ Find the solution set. In each case consider s the domain: 1
g i (—9,—2,—1,0,1,2 3} | i

. X+3=5 X-|—3::3 X+7:4! : i

‘ Motivation 1
1

!

S A

Aim
What is the difference between 3 and — 37

Development
Have pupils prepare a thermometer scale: 20° above 0
15° above 0
10° above 0
0°
5° below
10° below
‘ 15° below
l 20° below

(=T oo N av i =
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Have pupils consider ways of expressing 5° above zero, 5° below 0
(4-5°, —5°) etc.

Have pupils reasilze that 4- 10° and — 10° can be thought of as being
on opposite sides of, or in opposite directions from zero.

What is the opposite of negative? (positive)

If —5 is negative 5 what is -}-5? (positive 5, or 5)

Have pupils give the opposite, or negative, situation of the following:

10 Ibs. overweight or < 10

Earning $15 or 415

8° rise in temperature - 8°

aboxe zero 4-

20 yard gain -+ 20

;> -

Summary

Negative numbers are in the opposite direction of positive numbers.
For every positive number there is a negative number.

Practice

Write above zero or below zero for each of the following:

1. — 5° 4. 1 98.6°
2. — 3° 5. —55°
3. 1-32° 6. 1 10°

Homework

More practice with negative and positive numkers.

Lesson 3

SIGNED NUMBERS AND THE NUMBER LINE
Warm Up

Write the opposite of
L. + 7T i 1. 36
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3. —125 e 3. —32
4. 10 s 4. 84 |

ot s

Motivation

Discuss the meaning of negative and positive numbers, opposites and op-
posite direction.

Have pupils realize that a numeral without a -} or — sign is considered
a positive number.
Aim

How do we show negative numbers on a number line?

Development

Have the pupils draw a nurhber line. <€ 5 —>

Have the pupil pick a point on the line and label it 0.
Have the pupils mark off 5 points at even intervals to the right of zero.
Then mark off at even intervals 5 points to the left of zero.

Starting at zero and moving to the right, to show increase, label each
point with a positive number.

negative direction positive direction

L'

o 1 2 3 4 5

To show the negative numbers, have the pupils move in the opposite or 5
negative direction. (For this reason they are also called “directed num-

bers”)

<

PR e e

Have the pupils write —1 to the left of zero, etc.

< >
-5 —4 —3 —2 —1 0 1 2 3 4 5

Summary

On the number line, the positive numbers are usually shown to the right
of zero, the negative rumbers are to the left of zero. Each number to the
right is greater than any number to its left.

3 is greater than 1. — 3 is greater than — 5.
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Practice and Homework

Provide much practice in using positive and negative numbers and in
associating these numbers with points in the number line.

Lessons 4 and 5
ADDITION OF POSITIVE AND NEGATIVE NUMBERS

Warmup

Practice using directed aumbers and reading directed numbers on a num-
ber line.

Motivation

Discuss the use of “+4” and “—" as symbols to denote opposite directions
for positive and negative numbers and “+” and “—” to mean add and
subtract as signs of operation.

Aim

How do we add directed numbers?

Motivation

Have the pupils construct a number line as shown:

West, or Negative Direction _East, or Positive Direction

W E

<—7——-6——5—4«—3——2——1 0 4+1 +2 +3 +4 +5 46 —|-7>
Maple Avenue

We will assume that walking East is walking in the positive direction ard
walking West is walking in the negative direction.

Have the pupil refer to the number line to answer such questions as:

1. If a boy walks from point 41 to peint - 3, in what direction is
he walking? (East, or positive)
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2. If he walks from point 0 to -2, in what direction is he walking?
(East, or positive)

Continue asking similar questions. Include points — 2 to --4; 0 to —4;
—1 to —3; etc.

If we consider the distance between points to be street blocks then:

1. How many blocks does a boy walk, if he started at Maple Avenue
and walked 5 blocks East?

2. 5 blocks West? etc.

Have the pupils represent the number of blocks walked as a directed
number.

Continue with questions:

1. If he walked five blocks East and then an additional 6 blocks East,
how many blocks did he walk?

Have the pupils realize that we can represent this as ( 4-5) -4 (--6)
—11. (Note the two meanings of the | sign.)

2. If a boy started at Maple Avenue and walked 2 blocks west, then
an additional 5 blocks west, how many blocks did he walk?

(—2) + {(—5) == —7, or he walked 7 blocks in the negative
direction.
Then: (+5) 5 (Positive sign is not necessary)
+(+6) o 46
+11 11
and (—2) or the sum of —2
4 (=5) =5
—7 is —1T
Find the sums:
4 — 5 6 6 6
9 —10 -+ (—4) or —4 _ o
—8 — 8 g — 0 0
—6 6 10 _ 4 =S

Have the pupil use the number line to see at what point on the line they
would be, if they have trouble adding signed numbers, which represent
opposite directions.
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Summary

The sum of two positive numbers is a positive number.

The sum of two negative numbers is a negative number.

Practice anc! Homework

Find the sum:

The sum of a positive rumber and zero is a positive number.

The sum of a negative number and zero is a negative number.

9 —7 +25 126
7 —6 +10 — 6
) —4 —6 + 8
— 5 15 425
—16 —12 —37
20 8 —5.0
—25 —20
TEST

1. What is the opposite situation of each of the following:
. Aloss of $5?

. A profit of $25?

c. An increase of 10 lbs.?

<]

=x

d. 18° rise in temperature?

€. 6 steps forward?

2. Express each of the following as a directed number:
a. 5 games won

b. 3 points below average
c. a deposit of $10

d. 300 feet above sea level
i | e. a withdrawal of $10.

3. On the number line, locate the points list>d below.

v | -6 —5-—4—3—-2—-1 0 1 2 3 &
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a. negative 3 d. five less than 0

b. negative 414 e. two more than zero

c. positive 5

4. a. A negative number is in the ... of a positive number.
b. For every positive number thereis a....................

c. +26 d. --14 e. +7
—10 —21 0
-+ 32 +13 —7

Note: Refer to any Mathematics 8 textbooks and curriculum bulletins’ for
more work on these topics.
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Unit XIi |
EQUATIONS

Note: Before presenting this unit be sure the pupils have completed and
reviewed Unit IX of this Manual.

The specific objectives of this unit are te
1. Introduce the pupils to use variables ir equations.
2. Learn the meaning of an equation.

3. Understand equivalent equations.

4. Learn and use the principles of addition, subtraction, multiplica-
tion, and division.

5. Solve equations.

———_ S e oo
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é‘ Lesson 1
MEANING OF EQUATION

Warmup

? Judge the following as true or false:

1. 73X 28.60 =200.20

2. The sum = the total of the addends

3. Product =~ by one factor = the other factor
369

4-. —‘6— =n

5 6 X9=7X8

Motivation

Have the pupils select the statements.of equality in waria up exercises.

Elicit from the pupils the meaning of a statement of equality. (The two
quantities are equal, or the two sides name the same numbcr.)

Explain that a statement of equality is usually called an equation.
Aim
What are the parts of an equation?

Development

! Have the pupils study the following egations:

| 84 5=13 3x—10= (2 X 5) +15
} 443=314 12=3+4n i
Have the pupils realize that an equation consists of two quantities equal

i toeach other. 845=13 or 13 =13

44+3=3+4 or 7= 7  ete.

! Have the pupils read the quantity on the left side of the equai sign for
: each equation, e.g., 8 4 5; 4} 7, etc.
Then, read the quantity on the rigbt side of the equal sign of each
equation.
‘ The quantity on the left side is referred to as the left member of the
{ equation; the quantity on the right side is referred to as the right member
; of the equation.
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Have the pupils identify the Ieft and right member of cach equation.

Compa.- the true sentence with the open sentences:

3+5=38 n=4-42
4+44=3-}5 16 =8x

: n
16 =82 5 =
4%X4=2X%X8 6—4=n

Have the pupils rewrite each equation in its simplest form, e.g., 3 - 5=38,
8=8,n=442 n=6, etc
Summary

An equation is a statement of equality.

It has two members: a left member and a right member. The value of
one member is equal to the value of the other member.

Practice and Homework

Practice in recognizing the members of an equation and rewriting the
equation in its simplest form. Discuss solution set of an open sentence.

Lesson 2

EQUIVALENT EQUATIONS
Warmup

Exercises involving directed numbers.

Motivation

Have the pupils consider the fractions
g2 2 1
16° 4° 2
Elicit from the pupils that the numerals are different but that the num-

bers each numeral represents is the same. (If necessary, demonstrate with
a diagram.) Remind the:a that they are called equivalent fractions.
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Review the fact that a quantity (number) may be expressed in many
ways. (numerals) '

Have the pupils consider: x +2-=—10 and x = 8

k
4
[

Aim

What are equivalent equations? (equations that have same solution sets)

Development

Consider the equations 342="44, 24+24+1=6—1, 54 0=>5,
7—2=5.
Have the pupils rewrite each equation in its simplest form:

A B
3+2=144 —>5=5
24+24+1=6—1 > 5=5
5+0=5 —>5=>5
71T—2=5 ->5=5

Is each equation a true statement of equality?

Could you write (3 4+2—=1-44) = (7—2=5)?

Have the pupil realize that each equation is a different way of expressing
5=35.

The simplest form (group B) is the easiest way of expressing the quantities
because the truth of the equation is obvious.

Return to the equations presented in motivation.
Are the equations x +-2=10 and x =8 equivalent equations?
Elicit from the pupils: Both are open sentences. The variable is the same.

To judge the truth of the equations we must find the solution sets for each.
Have the pupils find the solution of x 4 2 = 10. {8}

What is the value of “x”? (x=38)

How do we know that x=28? (When x is replaced by 8 the equation is
a true statement of equality.)

Do we have to find the value of “x” ir. x =8? (The value of x is obvi-
ous.) Hence, the solution set here too is {8}.

Solve the following pairs of equations:

Equations Value of the variable Solution Set
a. 4x=2_8, 2x =14 a. x— {2}
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b. -%:2, 2n =12 b. n=
c. 20—=4a, 10 =2a c. a=—
d. 3b+2=1:1,3b =9 d e=
e. 22=2y-6, 16 =2y e, y=

Have the pupils note:

1. In each pair of equivalent equations, the variable is the same.
2. The solution sets are the same.
3. The solutions of each equation of a pair are the same.

Have the pupils replace the variable by its value.
e.g., 4x=28, 2x =4, x =2,
8 =8, 4=4, 2—=2, etc.
Have the pupils conclude that each equation is a true statement of equality.

Summary

Equations in the same variable, whose solution sets are the same are called
equivelent equations.

Practice and Homework

The domain in each of the following cuses is the set {1, 2,3,4,5,6, 7,
8,9, 10}. Solve the following collections of equations:

l. 2x—1=5,2x=6, x—3
x+3=5, x=2

2
3. 2x4+3 =5, 2x=2
X
4. —5—3—4, ‘E' —1, X—2
5. 3x+42=11, 3x=9, x=—3
6. If the variabie is the same in a collection of equations and the solu-

tions sets of the equations in the collection are the sane, what kind
of equations are they?

7. Fill in the missing steps in solving equations
a. Find the solutions of the equation.

b. Replace................... (the variable by its value) to see if the equa-
tion is a................... statement of ..................
c. If the statement is true you have ................. the equation.
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Lessons 3 and 4

REVIEW

It is suggested that at this time a review of concepts, skills, and terms
of the conteraporary mathematics presented be reviewed before proceed-
ing to some of these properties in finding solution sets of equations.

A vocabulary test, to be used diagnostically, is suggested, e.g.,
1. Commutative 3. Solution Set
2. Open Sentence 4. Variable
5. Equation, and other words taken from the daily summaries.

Tabulation of errors will quickly pinpoint areas of common weaknesses
which then can be retaught.

Lesson 5

USING SUBTRACTION TO WRITE EQGUIVALENT

EQUATIONS

Warmup

Judge the truth or falsity (use T and F) and give reason:

1. 17=15 ... because ....................

2. 64+-3=8 ... because ....................
1 2

3 o T g s because ...................

4., A=1Iw ... because ....................

5 3x=9 . because ....................
n

6 i =8 because ....................

Motivation

Review sieps in solving an equation. Have pupils solve the equations:
1)n43=12, 2)n—7=2, (3) n=9

(Establish that the domain for all equations used in this lesson is to be
the set of the numbers they know.)
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Elicit that the solution is “9” for each equation; that they are equivalent
equations; that they have the same solution set: {9}

Ask the pupils the differences they observe among the equations.

Have them analyze the solution.

Aim
How do we use subtraction to solve ejuations?

Development

Have the pupils rewrite the three equations replacing the variable by 9.

(1) 9=3 =12 Note that: 3 has been added to 9
(2) 9—7=2 7 has been subtracted from 9
(3) 9=9

Have cne pupils practice solving similar equations subtracting the quantity
added to the variable, from both members of the equation.

x-+7=11, a-}-15=45, etc., using the form (x-}7)—7=(11—7), etc.

Summary

Havg the pupils generalize:

If the same number is subtracted from both members of an equation, the
result is an equivalent equation.
Practice and Homework

Assign equations for solution of the type y -+ 11 = 23. (Domain the set of
all the numbers they know.)

Lesson 6

USING ADDITION TO WRITE EQUIVALENT
EQUATIONS

Warmup

Solution of equations involving subtraction.
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Motivation

Have the pupils solve: n— 7 =2,
Ask them to analyze their solution.

Aim
How we use addition to solve equations.

Development

Following the same precedures in lesson 3 of this unit, conclude . .

mM—74+7=2+17) =9
Have the pupils generalize that if the same number is added to both mem- .
bers of an equation, the result is an equivaient equation.

Tell the pupils that the generalizations they arrived at in lesson 3 and 4
are principles of addition and subtraction, :
Summary

The principle of addition:

If the same number is added to.....................

The principie of subtraction: .

If the same number is subtracted from ..................... .
(The Golden Rule: Do unto one side, etc.) '

Practice and Homework

Have the pupils use the addition and subtraction principleé to solve many
simple equations.

Lessons 7 and 8

THE PRINCIPLES OF MULTIPLICATION
’ AND DIVISICN

Development

Following the same procedure suggesied in lessons 3 and 4, develop the
principles of multiplication and division in lessons 7 and 8, respectively.
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Sequence suggested:

1. Solve 2w =6, 3n =21, -g— —5

2. Analyze (2 X 3) =6, (3 X 7) =21,

; Therefore w=3, n=7, a—40

(40)
K

3. Have them experiment using multiplication or division to arrive at
the solution.

Recall that to maintain equality, whatever is done to one member
must also be done to the other member of the equation.

3 3
Have pupils note equivalency of the underlined equations.”

4. Then 2x—6
? = _ 6
:‘ 2 T2
% x—3
! 5. Similarly 3n=—21, 3n 21, n=7

a a
5 6. 4 =5 (8x) 5-—(8x) 5 a—40

Check the solutions to see if we have a true statement of equality.

R 7. Have the pupils solve:

i = =52 9n=108; 3n—12;
S °§—=7, 3n=1.2, '3—0- =3

8. Lead to the generalization and lesson summary.

Summary
Multiplying and Dividing as Inverse Operations:

1. If a number is multiplied and then divided by the same non-zeco
number, the result is the original number.

@a=6) (2xa=6) D*2=O
2. If a number is divided and then multiplied by the same non-ero
number, the result is the original number: n
-—3—— = 7, (3 X n)
N _3x17 =2
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3. The multiplication and division principles:
If both sides of an equation are multiplied or divided by the same
non zero number, the result is an equivalent equation.

Practice and Homework

Solution of simple equations using addition, subtraction, multiplication.

Lesson 9 E

SOLVING EQUATIONS

Review
1. The symbolic language of mathematics

Open sentences

i

Replacement Sets, Domain, Solution Sets
Statements of Equality and Inzquality

Truth or falsity of statements ]
The meaning of an equation |
The solution of an an equation

Golden Rule for finding equivalent equations

o T A A

How the Golden Rule helps in solving equations

d
e

Steps in solving an equation
a. Using the principles of additior, subtraction, multiplication . i
and/or division to obtain a series of simpler equivalent equations. ‘ ’
b. The simplest equation gives the value for the variable.
¢. Tanitzve the variable by its value.
d. I7 + ¢ resulting equation is a true statement, the replacement
value is the correct solution.

11. When do we use addition, subtraction, etc.?

12. Have the pupils realize that they have been using letters to represent
numbers. (variables)

13. Have the pupils explain the “Golden Rule.”

14. Aliow much practice in solving equations.
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TEST

(suggested credits encircled)

1. (6) An equation has ................ members; the value of one mem-
ber is ....... e in value to the other member.

2. (3) An equation is a statement.................

3. (12) The equations 4x =8, 2x=—4,x=2,are............... equations
because the................ is the same and the..... ... are the
same.

4. (15) ~ What principle was used to solve each of the following
equations?
an+24=10, n4+4—4=10—4, n—=6
b, y—7=21, y—7+7=21-47, y—28
3x __ 213

| c. 3x==213, 3 =73 x="T1
‘ 5. (4)  What is the principle of multiplication as applied to solving
equations? -

4

§
! 6. (15) In the equation 2 =12
i a. What is the variable?

b. Write an equivalent equation.

¢. What is the solution?

g

d. What principle did you use?

(40)  Solve the following equations: (Domain the set of all known
numbers) (Show the equivalent equations)

e
A e
0

a. 3x=18 e —g— =38 i
b. 12y =6 f. 84="7y
c. 24b—16 — 82 g. x4 29 =57
d 55 =10 h 2 =15
8. (5) How do you check the solution?
Optional (for extra credit) 9, —gx— =8 10. 15= %}L
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Unit XIII
SOLVING PROBLEMS

he specific objectives of this unit are to help the pupils:
1. Improve reading skills in order to understand verbal problems.
2. Use equations to solve verbal problems.

3. Solve equations.

Note: Before this unit the pupils should have completed Unit IX and
Unit XIL
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Lesson 1

ALGEBRAIC EXPRESSIONS

Warmup

Common Fraction

Motivation

Decimal

Have the pupils express in words:
3n=09 (3 times a number =9)

Y _ 8 (a number +—2=28) ete.

2
Aim

Using letters to represent numbers.

Development

Have the pupils express:
Two more than ten

Two more than twelve

Two more than ¢i:2 hundred
Ten increased by two

Forty increased by two

A number increased by two

as 1042

(n+2)

In a similar manner develop decreased by less than, twice a number, one
| half a number, 20% of a number, etc.

Express algebraically: (different letter should be used) 1
1. Seven times a number (7 X n)

2. A number divided by three (%) »

.,v;v.-wq-—-m...v——«
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3. Sam is 14 years old. How old was he 5 years ago? How old will he
be 3 years from now?

Sam’s age; let a=—the number of years in Sam’s age now.
Sam’s age 3 years from now = @ | 3

Sam’s age 5 years ago =—a—5

Summary

In algebraic expressions letters are used to represent unknown numbers.

Practice and Homework

(Work several with pupils before they work independently.)
Express algebraically each of the following:.

1. 4 more than d
2. At $5 each, express the cost of n books. ]

3. If d represents the number of dollars in a month’s rent, what does 1
12d represent? !

4. If x represents the number of pupils in a class that has 15 girls, what
does x —15 represent?

5. If t represents the number of hours in the 2400 mile flight of a jet

plane, what does represent?

6. The length of a room is 15 fi. The width is 5 ft. less than the length.
- : What is the width?

7. 'The length of a room is x feet. Express the width of a room, if it is
5 ft. less than the length.

r 8. You have 4 nickels in your pocket. Jack has 2 nickels more than
you. How many nickels has Jack?

h 9. You have a certain number of nickels in your pocket. Jack has 2
more than you. Express the number of nickels Jack has.

10. How muny feet are there in 1 yard? 3 yards? 5 yards? y yards?
11. How many inches are there in 1 foot? in 2 feet? in 4 feet? in c feet? @

12. How many cents in one dollar? in 3 dollars? in 4 dollars? in g
dollars?

13. How many cents in one nickel? in 2 nickels? in 10 nickels? in n
nickels ? ‘
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esson 2

STATING A PROBLEM IN OPEN SENTENCE FORM

Warmup

Let n represent the number in each sentence. Express algebraically, then
solve:
1. 3 less than the number is 6

2. 4 less than the number is 3.20

3. 5 more than the number is 6 1

2
4. 6 multiplied by some number is 24

Motivation

Refer to warm up.

i How did you solve the open sentences? (used principles of addition, sub-
traction, etc.)

How do we know the solution is correct? (replaced variable with value
makes sentence a true statement of equality)

Have the pupils write an open sentence for the problem:
John spent $4 for a pair of sneakers. He had $3.20 left. how much did
he have before he bought the sneakers?

Aim 1

How do we express a problem as an open sentence?

Development

Have the pupils consider the problem posed in motivation and answer
questions similar to:

1. What does the problem tell us? (spent $4, left $3.20)

2. H we let d represent the number of dollars John had, how would you
express algebraically the spending of $47" (d —4)

3. How would you show the $3.20 he had left? (d—4 = 3.20)

4. What kind of sentence did we write? (open sentence)

Have the pupils recognize the open sentence as the same as problem 2
in warmup.
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Note: This would be a good place to stress the importance of reading
and understanding what is read.

Have the pupils realize that a verbal problem is easy to solve if we can
translate it as an open sentence.

Have the pupils practice (help when necessary). Express ecach of the
following problems in the form of an open sentence:

(Do not solve the problems at this time.)

1. A boy can ride a bicycle at the rate of 6 miles per hour. How long
would it take to ride 30 miles?

2. Sam earned $5.24 more than his brother. Sam earned $68.75. How
much did his brother earn?

3. A pilot covered a distance of 1440 miles in 8 hours. What was his
average rate per hour? '

4. Mae’s father owed $50 for a record player. This is to be paid in 12
equal monthly payments. How much does he pay each month?

5 The sum of the three angles of a triangle is 180°. If one angle is
20°, a second is 35°, how many degrees does the third angle contain?

Summary
To express a problem as an open sentence (help pupils summarize) :
1. Read thz problem carefully.

Use a letter to represer:i the unknown quantity.

N

3. Find the expressions that are equal.

4. Write an open sentence.

Practice and Hemework

Identifying the Correct Open Sentences

Have pupil select the sentences which express the following:
1. A number increased by 5 is 8, Let n represent the number

n—5=38 n+5=8 5n=38 —%—n=8

2. A boy is 10 years old. He is 14 as old as his father. Let a represent his’

father’s age

1 1 1
a——‘i—_—IO a-|—T_10 4a=10 —E—a—lﬁ




3. A certain number of pencils cost 56¢. The price of 1 pencil is 7¢.
Let n=the number of pencils
n

n—7=>56 n-47=>56 Tn=—"56 -—,7—=56
4. The perimeter of a square is 60 inches. Let s = the side
s—4=60 —Z-:ﬁo 4s = 60 s 44 =60

5. The area of the floor of a room whose width is 12 feet is 180 square
feet. Let b— the length

b+ 12=180 12b =180 b +412-—=180 i% =180

Lesson 3

USING EQUATIONS TO SOLVE PROBLEMS

Warmup

Express algebraically the following problems. (Do NOT solve them.)
1. One number is 9 times another. What is the number?
2. One number is 17 more than another number. What is the number?

3. I am thinking of a number. If I add 72 to it, I shall have 9i. What
is the number? '

Motivation
Review method of expressing problems algebraically. Have the pupils

realize that the open sentence (equation) resulting may be solved by
using the principles of addition, etc.

Aim

To use equations in the solution of problems.

Development

Pose the problem:

Joe has 7 times as much money as Tom.
If Joe has 98¢, how much does Tom have?
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Help the pupils:

1.

Select a letter to represent the amount of money Tom has
(T-=Tom’s money)

Express the problem algebraically. (7T — 98¢ )

Decide which principle to use in solving the equation. (Division)

4. Write the equivalent equations until the value of the variable is

obvious.

. Replace the variable by its value to check the truth or falsity of the

equahty (Tell the pupils they have verified the solution.)

Have the pupils foilow the same procedures to solve problems assigned.
(Choose appropriate problems, or similar problems, from list at end of
this unit.)

Summary

To solve problems:

1.

oUs W N

Read the problem carefully to understand:
a. what you are to find
b. what information the problem gives

Use a letter to represent the quantity you are to find.
Form an equation. (open sentence)
Solve the equation.

Check or verify the solution.

Practice and Homework

Assign problems from list at end of this unit.

Lessons 4 and 5

REVIEW: SOLVING PROBLEMS

Have pupils solve problems selected froni: the group which follows, text-
book, or other sources, by using algebraic equations,
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TEST

- Select a number of problefns_ and exercises from those listed below.

- Suggested problems for practice, homework assignments, and unit test.
1. If a number is muitiplied by 5, the result obtained is 90. What is the
number? :
2. If 6 times a number is 96, what is the number?

3. Joe.has’ 7 times as mich money as Tom. If Joe has 98¢, how much
does- Tom have?

4. Mr. ané,s is 14 times as old as his son. How old is the son, if Mr.
Jones is 42 years of age?

5 1 arrj thinking of a number. If you add 16 to the number, the result
will be 54. What is the number?

6. A number increased by 27 equals 78. What is the number?

7. Mr. Heﬁry who is 76 years of age is 49 years older than his grand-
son. How old is his grandson?

8. Last year at J.H.S. 57 there were 192 more pupils in the 8th grade
than in the 7th grade. How many 7th grade pupils were there, if
736 pupils were in the 8th grade? e

9. Marion‘-wishes to buy a new car priced at $2150 by trading in her

old car and paying an additional $1575. How much money is the
dealer alloewing her for trading in her old car?

o 10. After Jack made a deposit of $3.75 in his bank account, his total
- : - savings were $22.15. What was his balance befere the last deposit?
) 11. To colve these equations, what should be do..e to each member of
the equation?. |
6x = 42; 5a=145; 2b=—=9; 39 =3b; 8t=72; .15x=4.50 ’;
12. Match the équations in A with those in B. Tell what has been done
to both sides of the A equation to get the equation in B.

A 5= 45 B x=14
C 12x=144 x = 30
- x-48= 29 . x=— 9
154x= 45 x=12
9x =126 x=21
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13.

14.

15.

16.
17.

18.

19.
20.

21.

22,

23.

24.,
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Solve these problems by equations and check the results:

A junior high school bought 9 baseball suits for its team for $83.70.
What was the cost of each suit?

The area of one triangle is 3 times the area of another triangle. If
the area of the larger one is 120 sq. ft., what is the area of the
smaller ?

In a school cafeteria four times as many containers of milk were
sold as bottles of soda in one week. If 648 containeiz of milk were
sold, how many bottles of soda were sold?

A baseball team won 3 times as many games as it lost. It won 87
games. How many games did it lose?

I am thinking of a number. If I multiply it by 12, the product is
168. What number am I thinking of?

Henry has a number of fish in his aquarium. Since he wished to have
25 altogether, he bought 8 more. How many did he have before
his purchase?

Jack was told that he is underweight and should gain i! more
pounds in order to weigh 135. pounds. How much does he weigh now?

I am thinking of a number. If I add 103 to it, I shall have 240.
What is the number?

Mary wishes to buy a typewriter for $79.50. She needs to save $22
more. How much has she now?

a. A boy cut a board into two pieces. One piece is 10 inches long;
the other is four times as long. How long is the larger piece?
What is the total length of the two boards?

b. If the number of inches in the shorter piece is represented by x,
how would you represent the length of the longer piece? Rep-
resent the total length.

A board which is 63 inches long is to be cut into two pieces so that

one will be 8 times as long as the other. How long should the pieces
be?

a. One number is 5 times another. The smaller number is 8. What
is the larger? What is the difference between the two numbers?

b. If the smaller number is represented by n, how would you rep-
resent the larger number? How would you represent their dif-
ference?
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25.

26.

27.

28.

29,

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

One number is 6 times another. Their difference is 35. Find the
numbers,

a. The length of a rectangular table is twice its width. If the table
is 12 inches wide, how long is it? What is the perimeter?

b. I the table is x inckes wide, how would you express the length?
Represent the perimeter.

Four times a number is increased by 6. The result is 66. What is the
number ?

The larger of two numbers is 19 more than the smaller number.
The sum of the rnumbers is 75. What are the numbers?

In a class there are twice as many girls as there are boys. There are
39 pupils in the class. How many boys are there? How s.any girls?

Catherine is paid 75¢ an hour to baby sit, plus 30¢ for carfare. One
evening she received $4.05. How many hours did she baby sit?

A bottle and cork cost $1.10. If the bottle costs $1 more than the
cork, what is the cost of each? (5¢; $1.05)

Peter is twice as old as his baby sister. Their father is 16 times as
old as the baby. The sum of all three ages is 38. How old is the
baby? How old is Peter? How old is Peter’s father?

The sum of two consecttive numbers is 89. What are the numbers?
The sum of two consecutive numbers is 49. What are the numbers?

If there are 3 consecutive numbers, such that the sum of the first
and third is 28, what are the numbers?

Harry’s piggy bank contains only nickels and pennies. There are 3
times as many nickels as pennies. How many pennies has he, if the
total amount of money is $3.36? (Use p for pennies)

Peter has twice as many dimes as pennies in his pocket. The total
he has is $1.47. How many pennies and how many dimes has he?

Leonard has a number of nickels in his coin jar. He has 3 more
pennies than he has nickels. He has 99¢ altogether. How many
nickels has he? How many pennies?

What are 4 principles that help you solve equations? Express them
as a single rule.

Four times a number is decreased by 6. The result is 26. What is
the number?
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Unit XIV
SPENDING MONEY WISELY

The specific objectives of this unit are to help the pupil:
1. gain an insight into the mathematics associated with daily living
2. gain a sense of value in spending money
3. be aware of the advantages and disadvantages of cash and credit

payments
4. improve ability in arithmetic computation

Teaching Aids
1. Sales slips—may be obtained from G-1 Supply list, Board of
Education of the City of New York

2. See “Resource Materials”
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Lesson 1

PLANNED SPENDING
Warmup

Practice in dollar and cents computation.

Motivation

Discuss pupils’ daily expenses: carfare, lunch, entertainment, etc.

Have pupils write the amount of money each had at the beginning of the
previous day.

Have them write the amount of money left at the end of the previous day.
Have them list the items the money was spent for. (If necessary, use an
imaginary situation.)

Have pupils review individual lists, and indicate total unnecessary ex-
penditures. Conclude that planned spending, or a budget would help them
save money.

Aim

To prepare a personal budget.

Development

Have the pupils answer questions of the type:

How much money do you spend for carfare weekly? The average weekly
amount spent for lunch? Price of haircut? How often is hair cut? Aver-
age cost per week (which should be put aside) for haircut? Stress the
importance of taking care of necessities first. |

Have pupils prepare a table showing the best weekl; allotment of earn-
ings or allowance, including regular savings. Explain that planned spend-
ing is living on a budget.

Discuss advantages of a budget. Suggest they follow the budget planned
for one week and report success or failure.

Summary

Liviz:g on a budget insures living within income and prepares for ex-
penses that may come.
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Practice and Homework

Start preparation of a family budget with the class, allowing approximately
30% for food, 259, for shelter, 15% miscellanzous, 10% for insurance
and recreation, and 5% for savings.

Have the pupils suggest a monf“ffly income that is real and reasonable for
them.

Have pupils complete budget at home.

Lesson 2

THE WISE CONSUMER
Warmup
Practice in meaning of percent and using percent.

Include: 100% == the whole amount; a percent of a number is a part of
that number (if the percent is less than 100).

Motivation

Discuss buying an article of interest to most pupils such as, a recording,
sports equipment, camera, etc. Point out that the article may be bought
in a number of places. Have the pupils consider the advantages of having
many shops to compare prices, quality, service, etc.

Aim
Saving money by shopping wisely.

Development

Elicit from pupils ways of saving money, such as, waiting for sales, buy-
ing at the end of the season, taking advantage of discounts, buying in
quantity, etc. Point out quality, maintenance, standard brands, etc.

Have them judge which is preferable: good quality at a slightly greater
cost, or less cost and poor quality. !
Use newspaper advertisements for comparison. |

Use a discount problem to review finding a percent of a number, to find
the difference be.ween the original price and sale price, profit, loss, etc.
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Summary

The wise consumer saves money by taking advantage of sales and dis-
counts.

Practice and Homework

, Prepare worksheet, or assign in text, a number of consumer problems.
i In solving the problems pupils should show:
1. Open sentence 3. Solution g
2. Equivalent equations 4. Verification — checking. é
Lesson 3 |
B
SALES SLIPS AND RECEIPTS

Warmup

i Practice in taking 4% of amounts of money.

‘ Motivation
: Discuss various kinds of markets, shops, and stores.
Elicit from the pupils that in most cases a sales slip is given to the buyer.

When bills are paid, receipts are given to the payer.’

Aim

Are sales slips and receipts necessary?

| Development

What would you do if you bought a pair of shoes and whea you opened
the packages at “iome you found two left shoes?

When you return a package, what is the first thing the sales clerk asks
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for? Why? (sales slip establishes purchase was made at that store, in-
dicates the cost, amount of sales tax paid, sales person involved, etc.)

We can say that the sales slip is proof of the purchase.

Ask the pupils to suggest other values of the sales slips.
(buyer-record of expenditure, seller-record of sale and money received)

Have the pupil answer questions such as:

What is a receipt? (proof of amount paid and purpose for which it was
paid)

What kind of organizations usually give receipts? (gas, electric and tele-
phone companies; loan companies; renting agents; insurance companies;
etc.)

Distribute copies of sales slips. Discuss items to be filled in.
Discuss city sales tax, percent taken of total amount, etc.
Have pupils write out sales slips from an assigned list of purchases.

Have them find total cost, amount of sales tax, and total paid.

Summary

A sales slip is proof of purchase and should be kept until item bought is
completely satisfactory.

A receipt is a proof of payment,

Practice and Homework

Have the pupils find total cost of a number of items, sales tax of various
amounis, and other similar problems.

Have them write a sales slip for each problem.

Lesson 4

CASH OR CREDIT?

Warmup

Practice in finding a peccent of a number.
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Motivation

Discuss the importance of living within one’s income, and having enough
money for necessities. Occasionally, people want a costly thing for which
they have not saved enough money. Ask pupils to suggest ways of ob-
taining these costly articles, such as, television sets, hi-fi sets, cars, etc.

Aim

Is it wise to buy goods on the installment plan?

Development

Discuss the meaning of “installments.” Pose a problem similar to: A
T.V. set is sold for $300 cash, or 10% down, and $19.20 a month for 15
montbhs.

Explain and discuss: cost if cash is paid, installment price, and carrying
charge.

Have pupils consider the advantages and disadvantages of buying on
the installment plan. Cautior: pupils about excessive carrying charges.

Work a number of problems with pupils using diagrams for clarity.

Summary

Advantages of installment buying .

The buyer has the use of the article immediately.
The buyer must save his money to meet the payments.
Making payments on time establishes credit.

Disadvantages of installment buying .

The installment price is more than the cash price.
The buyer may buy more than he can afford.
If payments are not met, article and money paid is lost.

Practice and Homework

A number of problems in which the pupil must find:
number of installments
amount of each installment
carrying charge
total amount paid.
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Lesson 5

EXPENSES FOR RECREATIONAL ACTIVITIES

Warmup

Estimation and computation of multiplication and division exercises.

Motivation

Have pupils discuss meaning of, “All work and no play, makes Jack a

dull boy.”

Include the benefits *o health and disposition, of relaxation, enjoyment,
and change of routines and environment.

Have pupils list recreational activities. Keep within pupils’ experiences and
income status, e.g., movies, house parties, picnics in parks, no cost or
low cost theatres, etc.)

Vacation activities; city parks, pools, camps and travel to other states, etc.
Aim

To plan recreational activities to insure enjoyment at low cost.

Development S

Plan an imaginary house party with the class. State a specific amount of
money available. Have pupils suggest: number of guests, refreshments
desired, etc. Have them compute cost for each item. Total costs and coru-
pare with amount available, Have pupils realize that planning and organ-
ization is needed.

To simplify planning, suggest a table and diagram. (Rectangle Graph)

Foed Beverage Napkins Decorations |

1 2 3 4 5 6 7 8 9

Amount available — $9. Refreshments: $3.50 Food
3.00 Beverages
.50 Napkins
2.00 Decorations

155




e At o e MR A

s € A AN N

A

o TV

Using a diagram helps to see if expenses exceed the money available.

Have the pupils plan theatre parties, picnics, etc. Point out that if the
expenses are too high, less expensive refreshraents can be used (Kool-
aid, or frozen lemonade instead of sodas), decorations may be omitted, etc.

Have the pupils discuss means and cost of transportation to beaches,
amusement parks, etc. Least expensive would be public conveyances.

Summary

Activities should be planned and organized to insure enjoyment and not
waste money.

Using tables and diagrams meke. planning easier.

Practice and Homework

Have pupils draw a rectangle graph in planning each of two activities.

Lesson 6

TRAVELING FOR PLEASURE
Warmup

Practice in solving equations.

Motivation

Everyone, young and old, looks forward to vacation time. Have pupils
give reasons for vacations and why people look forward to them.

Discuss students’ vacation activities.
Discuss adult woerkers’ vacation activities.
Have pupils express their opinions of an enjoyable vacation trip.

Development

Review planning and organizing activities, consideration of costs, money
available, etc.

Indicate that there are additional considerations in traveling, such as,
length of vacation, distances to travel, reservations, etc.
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Very often people who own cars prefer to drive to iheir vacation spots.
“ How can the time needed for traveling be computed?

At an average rate of 40 miles per hour, how long will it take to drive

100 miles? 200 miles, 150 miles? Have pupils arrange a table:

RATE TIME DISTANCE
iNn MPH IN HOURS IN MILES
40 3 ?
40 414 ?
40 6 ?
40 614 ?
Guide the pupils to discover: Rate x Time == Distance

After practice in finding distance‘traveled, time taken, rate traveled, de-
velop the formula D — RT. Have the pupils define trancportation.

Summary

Distance =— Rate x Time formula. D = RT

Practice and Homework

Problems using distance formula. Suggest diagrams to “see” the problem.

Have pupils find the distance traveled, when rate and time are known;
the time taken when rate and distance are known; the rate when the time
and distance are known, for various means of transportation.

Compare costs, time, speeds of air, train and car travel.

Lesson 7
COST OF CAR TRANSPORTATION

Elicit facts needed to compute costs: cost of gasoline, cil, etc., miles per
gallon of gasoline, etc.

Have the pupils compute: number of gallons of fuel to travel given dis-
tances, amount of fuel used, total cost is known, etc.
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TEST

. What does the formula D — RT mean?

. A train travels at a speed of 90 miles per hour. How iong will it take
to travel 405 miles?

. A T.V. set cost $225. Mr. X bought the set on the installment plan.
He paid $21 a month for 12 months.

a. How much did he pay for the T.V. set?

b. How much more did he pay than he would have paid for it in cash?

c. To find the sales tax, did the szlesman take 4% of $225 or 4% of
$2527?

. How would you save more money on a coat that cost $37.50
a. -If the price were reduced $57?
b. If it were sold at a discount of 10% ?

. A supermarket sold canned tomatoes at the sale price of 6 cans for
$1.74, or 3 cans for 90¢. How much did mother save by buying 6 cans?

. Mr. W. bought a house for $18,500. The -real estate salesman’s com-
mission was 5% of the cost.

a. How much did the salesman receive?
b. Mr. B. paid 30% of the cost as a down payment. How much did he
pay?
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Unit XV
SAFE AND SECURE

The specific objectives of this unit are to lead the pupils to:
1. appreciate the benefits of regular savings
2. understand the purposes and advantages of various kinds of in-
surance
3. realize the importance of evaluating advantages and disadvantages
of a situation before making a decision

Materials Needed

1. bank deposit and withdrawal slips
2. blank checks and stubs

i ' 3. insurance tables (optional)
4. see “Resource Materials”
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Lesson 1

SAVE MONEY TO EARN MONEY!
Warmup

Practice changing percents to decimals, percents to common fractions, and
common fractions to decimals and percents.

Motivation

Have pupils consider:

If you saved 5¢ per day, how much money will you have saved at the
end of a week? 10 weeks? 14 year? one year? Suppose you saved 10¢ a
day? n¢ a day? etc.

Have the pupils realize that most of us cannot save large amounts daily,
weekly, or monthly, but that everyone can save a little. Small amounts
grow into larger amounts.

Aim
Why is best to keep savings in a savings bank ?

Motivation

A. Have the pupils answer questions, such as:
1. What does the bank do with the money deposited? (invests it}
2. Why does the bank invest the deposits?

3. Have banks the right to use other people’s money to make money
for themselves?

4. Explain that depositor are paid for the use of their money by re-
ceiving interest on their savings.

5. What is interest? How are records kept?

6. How do we know our money is safe?

B. Develop, in sequence suggested, the following facts:

1. The depositor’s record of money depesited is the individual
“account beok.”

2. Banks record of money received is the deposit slip. Information
is recorded on individual’s account card. (Distribute deposit slips.)

3. Withdrawal slips are bank’s receipts for money paid back to
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depositor on demand. This information is also recorded on in-
dividual’s account card. Distribute withdrawal slips.

4. The U.S. Federal Government safeguards depositor’s money.

5. Interest is the money paid the depositor by the bank for the use
of his money.
Summary

Savings deposited in a bank are safe and earn more savings.

Practice and Homework

Have the pupils practice using signed numbers, (do not include interest
at this time) by preparing and completing the tables below:

Date Deposits Wishdrawals Balance
$2.00 $ .75
3.00 1.50
1.00
5.00

Have the pupiis write the deposits as positive numbers, the withdrawals
as negative numbers.

Lesson 2

THE SIMPLE INTEREST FORMULA
Warmup

Changing common fractions to equivalent decimal fractions and percents.

Motivation

Review: The bank pays interest on money deposited.
The bank gets the money to pay the interest by making money
on the money deposited.

One way of making the money is by making loans to people,
businesses, etc., and charging the borrowers for the use of the
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Aim

money. This charge is also called interest.
(If possible, discuss compound interest briefly.)

How does the bank know how much interest to give a depositor and how
much interest to charge on a loan?

Development

A. Establish:

1.
2.
3.

3.
4.

The amount of money deposited is called the principal.
The percent of irterest paid is called the rate.

The length of time the money is in the bank, or how long the
money is borrowed.

. What does principal mean? the rate? the time?

Explain that, for interest purposes, we usually use 360 days to
mean one year.

What part of a year is 90 days? 180 days? 120 days?

. If you had $75 in the bank for 1 year and the rate of interest was

3%, how much interest would you receive?

Have the pupils realize they must multiply:

($75 X .03 X 1 =$2.25)

a. Find how much interest was paid for oue-haif a year. (1 year’s
interest is $2.25, 145 of $2.25)

b. Find how much interest was paid for 2 years.
(1 yr. = $2.25, 2 yrs. =2 X $2.25)
or(a) (75X .03 X ¥%); (b) (75X .03 X 2)

Have the pupils realize that to find the interest we multiply the
principal by the rate by the time.

Then: Interest = Principal X Rate X Time.

Abbreviating: I — PRT, which is known as the interest formula.
/

D. If a man borrowed $350 from a bank and agreed to pay 4% per year,
how much interest would he pay for (a) 1 year? (b) 2 years? (c)
ipyear? Use the interest formula: I — PRT.

a. $350 ) .04 X 1 =1 b. $350 X .04 X 2 =1, etc.
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Summary

To find the amount of interest, we use the interest formula: I — PRT.

¢ Practice and Homework
Select problems from list below.

| ‘ 1. John wanted to buy a typewriter for $65. He borrowed this amount
for one year at 3% interest. How much interest did John pay? What

amount did he pay at the end of the year to cover principal and
i interest?

2. Paul borrowed $500 from the student loan fund to finish his training
at a business college. He was charged interest at the rate of 4% per
year. How much did he return to the fund at the end of the year?

oS

3. Frak’s father borrowed $350 from his friend to put a new roof on
his house. The rate of interest charged for the loan was 2% per year.
1 If Frank’s father kept the money for year, how much interest did

he have to pay? What is the total amount he paid at the end of the
half year?

pprem—"

‘ 4. Janet’s father borrowed $240 for one year to pay a doctor’s bill. He
5 agreed to pay interest at the rate of 3% per year. Using the facts,
match item in Column A with appropriate item in Colum B.

; A B

% $240 borrowed amount
one year principal
3% time
$7.20 interest rate
$247.20 interest

5. Complete the table:

= me .

MoNTHLY  NUMBER OF ToTAL RATE oF INTEREST
DEepesiT YEARS (T) Derosit (P) IntEREST (R) EARNED

$ 2 10 3% %

| $ 4 5 3%

| $8 7 4%

| $10 4 3%

| : $20 10 2%
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Lesson 3

BANK SERVICES

Following usual lesson procedures develop the meaning and use of:

. commercial banks
. checking accounts (regular and special)

. writing checks and stubs

. traveler’s checks

1
2
3
4. the advantages of paying by check
5
6

. bank checks

Lesson 4

. -PROTECTION OF PERSON AND PROPERTY

Warmup

Practice in fundamental operations

Addition of directed numbers

Motivation

Have the pupils consider and explain the statement: L
Insurance is a way of saving. ;

Aim 1
Why is insurance a safeguard against financial want or loss?

Development

A. 1. Have the pupils name emergencies in life that may occur when
earnings and savings alone would not be enough to pay costs,
(accident, fire loss, theft, serious illness, property damage or loss,
untimely death)

2. Have them realize that insurance is a way of sharing the burden
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of large losses. When many individual persons pay small amounts
a large amount of money, or reserve fund, is created. From this
fund large amounts can be paid to those insured persons who
suffer loss.

3. There are many types of insurance, one for each different kind
of risk.

B. Kinds of Insurance
1. Elicit from the pupils the types of insurance they are familiar with,
including:
automobile insurance
fire insurance
health and accident insurance
unemployment insurance

® o P

old age insurance

f. life insurance

2. Insurance terms
Note: The following concepts and terms apply to all types of policies.
a. The person taking out the insurance is called, the insured.
b. The policy is the written agreement the insured makes with the
insurance company.
c. The face value is the amount of money the person is insured for.
d. The term is the period of time during which the policy is in
effect.
e. The premium is the payment that the insured pays for the in-
surance.
Premiums are paid annually, semi-annually, quarterly, monthly
or weekly.

The amount of the premium paid depends on the kind and
amount of insurance carried and the rate that is being charged
for each $100 of insurance.

C. Have the pupils consider fire insurance for buildings.

1. Would the rate be greater for a house in a country setting or in
a city setting? Why?

2. Have pupils realize that the cost of the insurance depends on the
kind of building, the use made of the building, the proximity and
efficiency of the fire department, etc.
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3. Would the rate be greater for a gasoline storage plant or for a
tool plant? Why? Stress: the greater risk the greater rate,
D. Find the amount of the premium

1. Property owners usually insure their property for from 50% to
80% of its value.

2. If a house is insured for $8000 and the insurance rate is $.35 per
$100 for a year, what is the yearly, or anrual, premium?

3. Remind the pupils the rate is for each $100 of insurance.
(8000 --100=80; 80 X .35 = $28.)

4. Have the pupil realize that the owner pays $28 for $8000 protec-
tion. If his house should be damaged by fire, he could collect up , ﬁ
to $8000. ]

Summarize ; |

Insurance protects an individual and his property -against financial loss.

By paying a small annual premium, a large amount of money may be re- |
ceived in case of loss or damage.

Practice and Homework
1. A man insured his house for $12,000 against fire for 1 year. If the
rate is $.48 per $100 find the premium for the year.

2. Mr. Roberts ‘insured his house against fire for $10,500 for 1 year. If
) _ | the annual rate is $42 per $100, find the premium for the year.

3. Complete each of the following:

Face Rate per $100  Annual Premium ;
$ 4,500 | $.25 ? ? ]
6,200 - 32 ? ;ﬂ
7,000 .38 ? i
9,500 . 41 ?
| 12,500 46 ?
15,800 49 v |
25,000 .62 ;.
46,000 15 : ;
115,000 .90 ?
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Lesson 5

JUDGMENTS AND DECISIONS

Warmup
Solve the following and verify each solution:
13n~—-27 =103 317X 7=R
882 -+ 21 —x 2B =105
Motivation

Have the pupils explain how they verify equations. (Replace the variable
by its value, then judge the equation to be true or false.) What does
“judge” mean? What does “judgment” mean?

Have the pupils suggest situations in which they must use judgment before
making a decision.

Aim

Should we make quick or snap decisions?

Development

A. Which job pays the better salary? Job A pays $60 per week. Job B
pays $240 per month. Before we can decide, let us consider the facts:
$60 X 52 = $3120 per year
$240 X 12 — $2880 per year

Now it is easy to see which job pays more.

B. Job A pays more money. Job B pays $240 less than job A, but the
employer insures all his employees and pays all premiums.
Each employee has accident and health insurance and life insurance.
Have the pupils realize they must decide which is more important,
security or more money.
Have the puvils consider, judge and decide, a number of situations
including graduating from high school or leaving school and getting
any job that can be found.

Summary

Before decisions are made, all the facts should be considered and judged.
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Practice and Homework

Have the pupils arrive at a decision, then explain reasoning leading to
it. Have the pupils realize that the decision, in most cases, depends on
individual needs, desires, ambition and outlook on life.

What is your decision in each of the situations listed below? Explain.

1. 1f you found a wallet containing $7 and the owner’s name and address,
would you

a. return wallet and money to rightful owner?
b. return the wallet, but keep the money?
c. keep the money and throw the wallet away?

2. If you had to park your car, would you
a. park in a “No Parking” zone to save time?
b. take some time to find a legal place to park?

3. If your employer gave you a choice of insurance, would you choose
a. an accident, health and life insurance?
b. a twenty year endowment policy?

4. Would you open a savings account in a bank that paid
a. a 3%% interest rate
b. a 3% interest rate

5. If you lost a wallet containing your name and address, would you
want the finder to &

a. return the wallet and money?
b. return the wallet without the money?
c. keep the money and throw the wallet away?

(Compare this answer with answer to item #1.)

ROV
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Unit XVI

25 en — 100 rrve — 11001 mwo = 34spven

The specific objectives of this unit are to lead the pupils to:
1. a better understanding of the decimal system of numeration
2. an awareness of other systems of numeration

3. recognize and express quantities in other systems of numeration
4. appreciate the logical structure of a system of numeration

Teaching Aids
See Resource Materials
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Lesson 1

BASE 10: DECIMAL SYSTEM OF NUMERATION

Warmup

What is the value of the:
1. 5in365.... 4. 0in 1,037
2. 6in 365............ 5. 1 in 21480 (no hundreds)
3. 3in365........... 6. 3 in 32,141

Motivation

How many symbols (digits) do we use to express a number?
What are the ten symbols?

Using the symbols “3” and “8”, does 38 — 837 Why not? (Place value)
What is our system of writing numbers? (Hindu-Arabic Decimal System)

Aim
To learn the structure of the Hindu — Arabic System

Development
A. We use 10 symbols as digits to express numbers.

1. What number does the numeral “1” name?
2. What number does “11” express? (104 1 or 1 ten 4 1)

3. Why does the digit “1” in the first place express only one object,
while the symbol “1” in the second place expresses ten things?

Establish that “1” in the second placs expresses one group of ten
things, or (1 X 10).

4. What does the numeral “111” express?
Have the pupils realize 111 = (1 X 100) -- (1 X 10) 4~ (1)

5. Have the pupils prepare a Place Value chart as follows:

PLACE VALUE CHART

or(') f’lx).ilc‘:n 5TH PLACE 4TH PLACE 3rp PrACE 2np PLace  1st PLACE
Name of Ten
Place Thousands Thousands Hundreds Tens COnes
Value 10,000 1000 100 10 1
Pl?af:e (IOxlt)lx’;OxIO) 1x(10x10x10) 1x (10x10) 1x10 1x1

(Continue with added spaces.)
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6. Have the pupils note that the place values increase by ten, and
that there are 10 number symbols. We can say it is based on 10,
or is a base 10 system. ‘

7. Have the pupils expand each numeral as shown, e.g.,
a, 3,000=23 X 1000 or 3 X (10 X 10 X 10)
b. 700= d. 6,000=
c. 90 = e. 60,000 =

Have the pu,.:ls learn that “place” may be expressed as “position.”
We say the Hindu-Arabic system is a positional system.

Summarize

In the Hindu-Arabic system of numeration.

1. There are 10 digits or symbols to eryress number.

2. Tt is a positional system.

3. The value of each place is 10 times as great as the value of the place
to its right.

4. The value of each place is 1/10 of the value of the place to its left.

5. It is a base ten system of numeration.

Practice and Homework

Have the pupils give the value of numerals (assigned) in terms of 10.
1. 80= 2. 600= 3. 4000= etc.

(give sll rounded numbers in preparation for next lesson.)

Lesson 2

EXPONENT: POWERS OF A NUMBER

Warmup

Write the value of each numeral as shown in “a”:

a. 7,000 = 71,000 or 7 X (10 X 10 X 10)
1. 50 3. 5,000
2. 500 4. 50,000
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Motivation ‘ r

Study of the Hindu-Arabic System is continued.

.

Aim

To learn new ways of expressing number in the Hindu-Arabic System.

Development

A. 1. Refer to warm up exercises

[ P

2. Tave pupils note that the number of times 10 is taken as a factor
determines the place, or position, and the value of the digit.

3. 50=53 10 (10 as factor 1 time)
500 =5 X (10 X 10) (10 as a factor 2 times), etc.

4. Have the pupils evaluate:

a. 5X (10 as a factor once) = (50)

b. 5% (10 as a factor 3 times) = (5000)

c. 5X (10 as a factor 0 times) = (5)
1 "~ Remind the pupils that in “c” it is not 5 X 0, but since 10 is not
a factor, 5 cannnt be in any other “place” but the one’s place.

= e

; [i 5. Have the pupils express, or evaluate, as indicated in terms of
) factors of 10

a. 210 ==

b v =17 X (10 as a factor 1 time) 9 -} (10 as a factor

0 times)

c. 460= 3
d. 1200:-=
e. 502=

B. The pupils should realize that it is awkward to express numbers with
factors of ten.

; 1. Tell them that there is a very simple way of éhowing how many
| times 10 is a factor.

2. To write 10 as a factor 3 times, we write 103

a. What is the value of 103? (1000)

‘ b. What does the little three above and to the right of 10 mean?
i (10 is a factor 3 times)
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c. What does 102 mean? The value of 1027
d. What is the value of 10°? (1)

3. Have the pupils learn:

a. the small number notation at the right of and above the 10 is
called an exponent. - . :

b. The exponent tells us how many times 10 is to be taken as a
factor.

C. Return to the place chart prepared in lesson 1. In the fifth row, have
the pupils express the powers of 10 with exponents

e.g. 10% 103, 10% 10%, 10° or 1
Summary

The Hindu-Arabic system of numeration is a base 10 system. To show
the power of the base, exponents are used. (103 =10 X 10X 10, or

1000.)
Practice and Homework

Evaluate:

L 10% 4+ (33X 10%) + (2 102) + (4 X 101) 4+ 6=
2. (9%X102) + 9=
3. (7X10%) 4+ (2X10%) + 8=

Express the following using exponents to show the power of the base 10:
1. 375= 2. 600= 3. 4252 =

Lesson 3

BASE 5—A QUINARY SYSTEM
Warm Up
////s IV, 4, all express the same number

IVisa...oooooveoenn, numeral disa....o.. ... numeral
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Motivation

Review base 10 system of numeration
Ten digits 0 —9

Positional system — place value
Addition system

The value of each place is 10 times the value of the place to its right.
Could we have a system of numeration with only 5 digits?
What would the base be?

Aim

To express numbers in a base 5 system of numeration

A 1

2.

10.

In a base 5 system, what could the symbols be? (0, 1, 2, 3, 4)
What are the names of the first four places in base 10?
Write the value of each place using exponents:

(thousands hundreds tens ones)
( 108 102 10 1)
Have the pupils note that the value of the second place is the base.

Write the value of the first four places in base 5 using exponents:

(58 52 5 1)
Have the pupils show how many times 5 is taken as a factor in
each place: . (5X 53X 5) 5X5 5 1)

What could we call each place?
One hundred twenty-fives twenty-fives fives ones

What does 1 in tens place mean in base 10? (I ten)
What would 1 in fives place mean in base 5? ( I five)

What would 1 in tweny-fives place mean in base 57 (1 twenty-
five)

a. 2 in twenty fives place base 5 means..................

b. 4 ir one hundred twenty-fives place means ....... ..........

c. what does the numeral 13 mean in base 57
(1 five 4~ 3 ones) (We would write this as 13 Five)

Have the pupils prepare a Place Value Chari for base 5 as they
did for base 10 in Lesson 1 of this unit.
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Summary

Base 5 is called a Quinary System of numeration.

1. There are 5 symbols to express number,

2. It is a positional system,

3. The value of each place is 5 times as great as the value of the place
to its right.
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4. The value of each place is % of the value of the place to its left.
5. It is an additive system.

Practice and’ Homework

Write the numbers from 1 to 10 in base ten and base five.

Remember that in base 5 you can use only the symbols 0, 1, 2, 3, 4.
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Lesson 4
EXPRESSING NUMBERS IN BASE 5
Warm Up O

Prepare a chart showing numbers from 1 to 10 in base 10 and base 5.
Have pupils compare homework with chart.
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i Bask 10 Base 5

1 Tens Ones Fives Ones

1 1

F 2 2

[ 3 3

E 4 4 ‘
5 5 1 0

1 6 1 1 (1 ive+1 one)
1 7 1 2

f 8 1 3

: 0 1 4

i 1 0 2 0 (2 fives)

|
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Motivation

What is the largest number that we can write in ones place base 10?7 (9)
In base 5? (4)

What is the largest number that can be written in tens place and one’s
place base 10? (99) Base 57 (44)

Aim

Expressing larger number in base 5.

Development

1. Have the pupils write the value of the first four places base 5 (written
in base 10).
(125 25 5 1)

2. To show that numerals are in base 5, we write a 5 to the right and
below numeral. 11

Base 5

3. What does 125 which is read “one, two, base 5,” mean?

(1 five + 2 ones)

4. What is the value of 125 in base 10? (5 4+ 2=17)
What is the value of the base 5 numerals in base 10?
Place

Value 125 25 5 1 Base 10 value
3 1l 3fives+ 1 one or 16
1 0 45
1 1 0 05
1 35

Summary

Any number may be expressed in base 5 by writing the symbols in places
that have a large value. Each place is 5 times as great as the value of the
place to the right of it. (Note: These are written in base 10.)

e.g.

5% 125 5% 25 5% 5 5% 1
625 125 - 95 5
Practice

Have the pupils write numbers in base 5, and give the value of base 5
numerals in base 10.
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SUGGESTED TEACHING AIDS AND REFERENCES

Books for Class Library

Author Title Item No. Publisher
Bendick, Jeanne How Much and How Many 30250
Bendick & Levin Tuke a Number 30613.5

Bendick, Jeanne

The First Book of Time

Franklin Watts,
Ine.

Epstein, Sam & Beryl = The First Book of Measurement 30250.3
Epstein, Sam & Beryl  First Book of Codes & Ciphers 314074

Schwartz, Julius
Simon & Bendick

Teacher References

Curriculum Bulletin
Curriculum Bulletin
Curriculum Bulletin

The Earth is Your Space Ship
The Day the Numbers Disappeared

McGraw Hill
McGraw Hill

Publisher

General Mathematics 9th Year
Mathematics Grade 7, 7X
Mathematics Grade 8
Brueckner, Grossnickle Developing Mathematical

Board of Education
Board of Education
John C. Winston Co.

and Reckzeh Understandings
Textbhooks
Sall;en, Frankson & Mathematics: A Basic Course Cambridge, Bronxville
Browev‘r,erimon, Snader General Mathematics, Bk 2 Laidlow

Fehr, Schult

Teaching Aids (no cost)

Author

Why Study Math?
Planning Now for Your Career

The Story of Figures
Fascinating Figure Puzzles

History of Measurements
Measurement— (posters)

Area & Perimeter Calculator
Square Yard Chart
The Day of the Two Moons

The Story of Time & Timekeepers
Telling Time
How a Watch Works

Money Management—Your Budget
Guiding Family Spending

Mathematics in Life

D. C. Heath & Co.

Company and Address

General Electric Co., Public Relations Div.
1 River Road, Schenectady 5, N. Y.

Burroughs Corporation
6071 Second Ave., Detroit, Michigan

Ford Motor Corp., Fducatienal Relations
Dept. 300 Schaefer Road, Dearborn, Mich.

Libby-Owens-Ford Glass Co. Public Relations
Dept., Nicholas Bldg., Toledo 3, Ohio

Winton Company
1010 Arch Street, Phila. 7, Pa.

Association of American R.R.
Transportation Bldg., Washington 6, D. C.

The Hamilton Watch Company, Educ. Service
Dept., Lancaster, Pa.

Good Housekeeping
57th Street & 8th Ave., N. Y. 19
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Moneys of the World

Sharing the Risk

Money Management & Life Insurance

The Age of Flight

Curtis Circulation Co.

Independence Square, Phila. 5, Pa.
Institute of Life Insurance

Educ. Div., 488 Madison Ave., N. Y. 22
United Aircraft Corp.

400 Main St., East Hartford, Conn.

SUGGESTED RESOURCE MATERIALS

(From General Mathematicss Oth Year)

Source

. G. 1 Supply List
N.Y.C. Bd. of Educ.

fod

2. BAAV.I. (Bur. Audio-
Visual Instr.)
131 Livingston St.
Brooklyn, N. Y.

3. Bowery Savings Bank
110 E. 42 St, N.Y.C.

4. Burroughts Corp.
Detroit 32, Mich.

5. Chrysler Corp.
Dept. of Public
Relations
Detroit 31, Mich.

6. Duodecimal Society
of America

7. Federal Reserve
Bank of N. Y.
33 Liberty St., N. Y. C.

8. Ford Motor Co.
Educ. Relations Dept.
Dearborn, Mich.

9. General Motors Corp.
Educ. Relations Dept.
Detroit 2, Mich.

Item

1” gummed squares

Sales Slips

Petty Cash Slips

Deposit Slips

Blank Checks and Stubs
Compass; Pupil, Blackboard
Graph Parer

Blackboard Graph Charts
Protractors and Rulers

Films & Filmstrips
Lists published regularly

Computer

"Cost of Credit

Fascinating Figure Puzzles

Problems from Industry
Others

An Excursion in Numbers
Others

Study of Checks
Others

How Long is a Rod?
History of Measurement
Average Stopping Distances

Others

A Measure of Progress
Precision

Others
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Suggested Applicable
Areas

Measurement, Area
Consumer Mathematics
113 13

Banking

Time

Time

All areas

Banking
Geometry

Equations
Measurement

Contemporary Math

Consumer Math

Measurement

Measurement




10. Hartford Ins. Co.
690 Asylum Ave.
Hartford, Conn.

11. International
Business Machines
590 Madison Ave.
New York 22, N. Y.

12. Marchant Calculators

QOakland 8, Calif.

13. Scott, Foresman & Co.

19-00 Pollitt Dr.
Fairlawn, N. J.

14. U.S. Dept. of Health,

Educ. & Welfare
Office of Educ.

Washington 25, D. C.
15. Webster Publish. Co.

1154 Reco Blvd.
St. Louis, Mo.

16. World Book Co.
750 Third Avenue
New York 17, N. Y.

Glossary of Iasurance Terms
General Information Bulletin

World of Numbers
Mathematics Chart
Others

From Oq to Googol

Using Ratio to Solve Problems

Number Line
Others

Aids for Math Education
Circs. # 346 -347, 348 -431 -
584, 586 and others

Number Line
Others

Notes for the Math Teacher
Problem Solving
Others

Insurance
Statistics

Contemporary
Mathematics

Measurement
Contemporary Math

Fundamentals
Equations
Measurement

Many areas

Signed Numbers

Equations

Note: Many of the above listed organizations issue catalogues of their educational

publications.
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