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PREFACE

A Secondary Mathematics Curriculum Committee has been formed under the supervi-
sion and direction of the District Mathematics Coordinator to provide guidelines
for the orderly evolution of an improved secondary mathematics program. This is

a standing committee with representatives from each secondary school in the dis-

trict.

The responsibilities of this Committee are to establish general principles of
curriculum planning and revision; to develop and maintain the kind of curriculum
that facilitates the implementation, coordination and administration of a good
mathematics program; and to continue to evaluate the revised program.

The Committee has outlined, in this booklet, the courses of study offered in the
secondary mathematics program of the Kent School District. This general intro-
ductory guide states the philosophy, organization, and general scope of our
secondary mathematics program. The committee has and is developing, a detailed
study guide for each course offered in the program. These guides are to serve
as an aid to teachers in the presentation of the various secondary-level mathe-

matics courses.

It is hoped that this series of publicatioLs will provide a basic framework within
which each teacher may work and develop, through ingenuity and good teaching
methods, a well-rounded satisfying program for the students he instructs.

THE SECONDARY MATHEMATICS CURRICULUM COMMITTEE

William E. Raschkow, Chairman
Mathematics Coordinator

H. Cory Olson Gary Tressel

Kcilt-Meridian Senior High School Kentridge Senior High School

Gordon A. Harms Dean D. Woerner
Meridian Junior High School Sequoia Junior High School

M. Joseph Tappero
Kent Junior High School
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PHILOSOPHY OF SECONDARY MATHEMATICS CURRICULUM

The Secondary Mathematics Curriculum is designed to extend to each student the

opportunity:

to know as much of mathematics as he has the capability and interest to
learn

to acquire the vocabulary and skills necessary to converse, read and write
clearly and correctly about situations involving quantitative and spatial
relations

to develop competency and accuracy in the analysis and solution of mathe-
matical problems and to apply similar procedures to non-mathematical situ-

ations

to develop an awareness and appreciation of the,pattern and structure of
mathematics so that generalizations may be formuiated as a foundation for
further learning and practical application

to understand mathematics as a continuing creative endeavor with aesthetic
values

to appreciate the interplay between the development of mathematics and the
development of our cultural heritage

to appreciate the importance of mathematics to vocations, professions, and
many future studies and to become aware of opportunities which are made
available to individuals with various degrees of mathematics competence



ORGANIZATION

To insure the successful implementavion of the Secondary Mathematics Program,
the curriculum must be organized:

to provide a criteria for placement of the individual student at a level
appropriate to his particular needs, interests, and abilities

to set up a basic minimum body of material to be covered and adequate
standards of proficiency to be achieved in each course

to provide a continuing emphasis on desirable concepts with each succes-
sive course building on previously mastered material

to maintain adequate flexibility to allow for incorporation of recent
findings of recognized authorities, new materials and teaching aids

to provide for evaluation and improvement of secondary mathematics cur-
riculum by the Secondary Mathematics Curriculum Committee
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IMPLEMENTATION

The most important single factor contributing to the effectiveness of the Secon-
dary Mathematics Program is the classroom teacher. The teacher will aid in the
implementation of this program most effectively:

by utilizing this general guide and a syllabus as developed for each course

by informing the students of grading standards and the level of performance
required for successful completion of a course

by using interesting contemporary materials with challenging and appropriate
mathematical content

by providing opportunities and encouragement for student imagination and
creativity

by recognizing, fostering and utilizing student contributions

by making the mathematical processes meaningful rather than simply mechani-
cal through continuing emphasis on the basic principles of mathematics and
the processes of thinking which a student employs while solving a problem

by encouraging written and oral expression of thought processes in an or-
derly arrangement which is complete and accurate

by providing the student with adequate applications of the subject matter
and with sufficient practice in problem solving to fix concepts and maintain
skills

by employing a level of rigor appropriate to the mathematical maturity of
the student

by utilizing tests which not only measure achievement but are of an in-
structional and diagnostic nature as well

by pursuing scholarship in relevant knowledge

by continuing to develop proficiency in the techniques of mathematics in-
struction

3
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MATHEMATICS COURSE STRUCTURE

Basic I

Math 7

Engr. Math
(Proposed)
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GRADE

7

8

9

10 1

11

12

TYPICAL MATHEMATICS COURSE SEQUENCES

Accel.
Math 7

Modern
Math 7

Modern 1
Math 7

Modern
Math 7

Basic
Math 7

Basic
Math 7

Batsic

Math 7

Alg.

1-2

Modern
Math 8

Modern
Math 8

Modern
Math 8

Basic
Math 8

Basic
Math 8

Easic
Math 8

Geom.

1-2

Alg.

1-2

Alg.

1-2
Pre-Alg.
1-2

Basic
Math 9

Basic
Math 9

Basic
Math 9

Alg.

3-4
Geom.
1-2

Lab
Geom.

Alg.
1-2

Pre-Alg.
1-2

Basic
Math
1-2

Basic
Math
1-2

or
No
Math

Trig-
Math
Anal 1

Alg.

3-4

Geom.
1-2

Lab
Geom

Alg.
1-2

Pre-
Alg.

1-2

Math
Anal
2-3

Trig-
Math
Anal 1
Ur
Engr.

Math

Alg.

3-4
Geom.
1-2

Geom.
1-2

or
Lab
Geom.

Alg.

1-2
Consumer
Math

These dharts illz.strate various course sequences available to mathematics stu-
dents. It is not intended to be exhaustive as the curriculum has been struc-
tured to meet a variety of student interests and abilities.

The track which a student follows is not necessarily permanent. The student
may move from one trad, to another or terminate his studies at any time after
completing the district graduation requirement of three semesters of mathematics
in grades 9 through 12.



SECONDARY MATHEMATICS COURSES

BASIC MATH 7: (2 semesters) 4P.

Purpose: To provide extensive review work for the student deficient in the
basic skills of arithmetic.

Prerequisites: Seventh grade status and a grade placement two or more years
below grade level as indicated by a standard test of mathematical
achievement.

Topics to be included: Place value; the four fundamental operations of arith-
metic as applied to whole numbers and gradually extending to fractions;
measurement; principles of order; grouping, zero, one, ard distributivity;
elementary number theory; and an introduction to rational numbers.

MODERN:MATH 7: (2 seOesters)

Purpose: Tb provide an essential part of the mathematical background that all
students will need as adults while at the same time laying a solid foun-
dation for any future work in mathematics.

Prerequisites: Seventh grade status and mathematical grade placement above
5.0 as indicated by a standard test of mathematical achievement.

Topics to be included: A careful study of arithmetic with attention to both
structure and skills; an intuitive study of the geometry of plane and
space figures; and the properties of the set of whole numbers extended
to the rational numbers.

ACCEL. MATH 7: (2 semesters)

Purpose: To provide an enriched and rigorous program preparing the superior
student for the study of Algebra 1-2 in the 8th grade.

Prerequisites: Achievement of at least one year above grade level in mathe-
matics and reading as indicated by a standard achievement test and pre-
feraoly an I.Q. score of 115 or higher, or teacher recommendation.

Topics to be included: The development of the properties of whole, rational
and real numbers; an intuitive study of the geometry of plane and space
figures; and an introduction to open sentences, relations, functions
and elementary probability.

BASIC MATH 8: (2 semesters)

Purpose; To continue the work of Basic Math 7.
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Prerequisites: Eighth grade status and grade placement two or more years
below grade level as indicated by a standard test of mathematical
achievement.

Topics to be included: An extension of the Basic Math 7 topics; number
bases; special products and quotients; estimation; fundamental opera-
tions with rational numbers; and decimal and percent.

MODERN MATH 8: (2 semesters)

Purpose: To continue the work of Math 7.

Prerequisites: Eighth grade status, mathematical grade placement above 6.0
as indicated' by a standard test of mathematical achievement and SUC-
cessfta completion of a 7th grade math course.

Topics to be included: The development of the number system; an intuitive
study of the geometry of plane and'space figures; an introduction to'
open number sentences, relations, functions and elementary probability.

BASIC MATH 9: (2 semesters)

Purpose: To provide extensive review for students deficient in mathemati-
cal skills. Although it is not intended that this course be directly
followed by Algebra 1-2, hopefully, the course will serve the purpose
of stimulating interest to the extent that many students will desire
to continue into a pre-algebra program.

Prerequisites: Ninth grade status and grade placement tlwo or more years
below grade level as indicated by a standard test of mathematical
achievement.

Topics to be included: Further study of topics developed in Basic Math 7
and 8; equations; selected topics in Euclidean Geometry; ratio; in-
troduction to negative integers; and graphing number pairs.

PRE-ALGEBRA 1-2: (2 semesters - grades 8-12)

Purpose: To provide an adequate background for students who wish to con-
tinue in mathematics but who are inadequately prepared for Algebra
1-2.

Prerequisites: Completion of Math 8; crapletion of Basic Math 9 or Basic
Math 1-2 with a grade of C or better; or teacher recommendation from
Algebra 1-2.

Topics to be included: Basic operations and concepts of Algebra including
set theory and notation; mathematical expressions and sentences; logic;
factoring of integers; number line concepts; the real number system
and exponential notation.
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ALGEBRA 1-2: (2 semesters - grades 8-12)

Purpose: TO provide an adequate knowledge of fundamental algebraic concepts
both as a preparation for subsequent studies and as a basic mathemati-

cal tool.

Prerequisites: ComPletion of one of the following:
a. 7th grade accelerated math with at least a B grade and satisfactory

performance on a standard algebra prognostic test.
b. 8th grade math with at least a C grade and satisfactory performance

on a standard algebra prognostic test.
c. Pre-Algebra 1-2 with at least a C grade.

Topics to be included: Sets; logic; real nunibers; equations and inequalities;
factors and exponents; polynomials; the real number plane; radicals; and
functions and realtions.

BASIC MATH 1-2 (2 semesters - grades 10 or 11)

Purpose: To provide remedial mathematical training for students deficient

in mathematical skills.

Prerequisites: At least 10th grade status. This course is closed to students

who have completed Algebra 1-2 or have completed Pre-Algebra 1-2 with
a grade of C or better.

Topics to be included: Operations and concepts related to the basic arithme-
tic fundamentals and their application to fractions and decimals. Be-

yond this the student may pursue work in measurement and basic alge-
braic operations and concepts.

LAB GEOMETRY: (1 semester grades 10-12)

Purpose: TO provide an intermediate course of study between Algebra 1-2
and Geometry 1-2 for the student who requires more background in
elementary space relationships and the basic concepts of abstract
math. For those who have experienced difficulties with Mathematics
but desire to take further math, Lab Geometry serves as a basic in-
troduction to Geometry 1-2.

Prerequisites: Completion of Algebra 1-2 and teacher recommendation based
upon achievement in Algebra 1-2 and a Geometry prognosis exam.

Note: After completion of Lab Geometry, Geometry 1-2 must be taken
and satisfactorily completed to meet minimum college entrance require-
ments.
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Topics to be included: Systems of linear and angular measurements; basic

properties of polygons including areas and related algebraic compu-

tations; spatial equalities and inequalities; basic properties of

circles including relationships of angles and circles; basic coor-

dinate geometry.

GEOMETRY 1-2: (2 semesters - grades 9-12)

Purpose: To provide the students with an awareness of the structure and

patterns of mathematics; to develop the students' capacity for analy-

sis and orderly, consistent thinking; and to acquaint the student

with the properties of plane and solid figures as a foundation for

further studies.

Prerequisites: Satisfactory completion of Algebra 1-2. Students who elect

to take Lab Geometry prior to Geometry 1-2 should achieve a grade of

C or better in Lab Geometry.

Topics to be included: Point-line relationships; development of properties

of plane and solid figures; distinction between inductive and deduc-

tive thought processes with extensive applications of both; areas of

polygons and circles; similarigy; ratios and proportions; and coordi-

nate geometry.

ALGEBRA 3-4: (2 semesters - grades 10-12)

Purpose: To provide a rigorous course primarily orientated toward the needs

of those students planning to continue their education in a four year

college program.

Prerequisites: Algebra 1-2 and Geometry 1-2 with a grade of "C" or better,

or departmental approval.

TOpics to be included: Further development of concepts from Algebra 1-2;

real and complex number systems; polynomials and rational expressions;

functions and relations; exponents and radicals; coordinate geometry;

quadratic, exponential and logarithmic functions; systems of equations

and inequalities; theory of equations; sequences, series and the bi-

nomial theorem; and permutations, and combinations.

TRIG-MATH ANAL 1: (2 semesters - grades 11-12)

Purpose: Tb provide a highly structured course of study primarily for stu-

dents preparing for further academic, work in mathematics, science or

other technical areas.

Prerequisites: Completion of Algebra 3-4 with a grade of "C" or better, or

departmental approval.

9
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Topics to be included: Further development of concepts from Algebra 3-4;

set theory; the real numbers; functions (exponential, Aogarithmic,

and trigonometric); triangle solutions and vectors; inverse functions;

complex numbers and polar coordinate forms; polynomial functions; se-

quences and mathematical induction; and matrices and determinants

(systems of equations).

MATH ANALYSIS 2-3

Purpose: TO provide the superior mathematics student with a preparation

for calculus and a preview of advanced college-level mathematics.

Prerequisites: Completion of the mathematics course sequence through Trig-
Math Analysis 1 with at least a "B" grade average and departmental

recommendation.

Tbpics to be included: Extension and correlation of concepts developed in
previous bathematios courses and an introduction of topics from modern

abstract algebra, probability, analytic geometry, theory of limits,

and integral and differential calculus.

CONSUMER MATH: (1 semester - grade 12 ONLY)

Purliose: Tb provide a course for seniors who need an additional mathema-

tics credit to meet minimum high school graduation requirements or who

desire some background in basic consumer mathematics.

Prerequisites: Tweifth grade status. This course is closed to students

who have successfully completed Geometry 1-2.

Topics to be included: Topics will be selected from programmed materials
on consumer buying, household budgeting, payroll and checking accounts,

interest rates, taxes, savings and investments.

ENGINEERING MATHEMATICS 1-2 (Proposed)

10



REQUIREMENTS

The secondary mathematics program in the Kent School District is designed to of-
fer each student a maximum amount of mathematics commensurate with his abilities

and interests. A student must complete a mathematics course in grades 7, 8, ahd
9 with successful completion of three semesters of mathematics in grades 9-12 to

satisfy a district graduation requirement.

College entrance requirements are greater than those for graduation from high

school. Colleges and universities vary widely in their mathematics requirements

for admission. A student planning to enter college should acquaint himself with

the requirements for the college of his choice either by consultation with the

counselor or by direct communication with the college. In general, three years

of mathematics which should include Algebra 1-2, Geometry, and Algebra 3-4 are

strongly recommended.

GUIDANCE

A function of the guidance program is to guide each student into a mathematics

course which is consistent with his background, his maturity level, his vocation-

al interests, and his level of ability. Guidance in mathematics is primarily the

responsibility of the classroom teacher with assistance from the counselor, the
department chairman, and the mathematics coordinator.

It should be recognized that various factors (parental pressures, status, and

self-established goals) may cause a student to seek enrollment in a course for
which he does not meet the prerequisites. If the student insists on taking the
higher course after individual counseling, he should have the opportunity to do

so. However, if unsuccessful during a trial period, he should be rescheduled
into a course more consistent with his ability.

EVALUATION

In order to determine the effectiveness of the total secondary mathematics cur-

riculum in the Kent School System, it is necessary that continuing evaluation
procedures and practices be established. This evaluation will provide opportu-
nity for indicated revisions to insure maintenance of a sound mathematics pro-
gram.

Three basic areas to be covered are:

performance and attitude of the students including development of basic
skills, understanding of fundamental concepts, applications to problem sol-
ving, and general enthusiasm for mathematics

administration of the program including consistency, flexibility, and pro-
vision for individual differences

teachability and suitability of materials and textbooks in classroom use

Among the techniques which might be employed in carrying out this evaluation

are standardized tests, questionnaires to graduates Of the Kent Schools, and
professional judgment of teachers and administrators.

11



PREFACE

This resource guide for Accelerated Modern Math 7 is organized as follows:

1. A recommended sequence of units with a suggested
time allotment for each unit.

2. Unit Outlines
a. Specific objectives to be realized by the student

on completion of the unit.
b. A detailed breakdown of the unit into sub-units

with suggestions for developing topics and hints
for the teacher in presentation of topics.

The time allotment for each unit is included only as a guideline for the teacher.
The specific objectives of each unit set a basic body of material to be covered
in Accelerated Modern Math 7 and the standard of proficiency that should be ex-
pected from each student in the Kent School District.

The fact that this guide can be beneficially revised will become evident with
use. We hope that teachers using it will critically analyze it and make comments
and suggestions about its utility, content and structure.

COMMITTEE FOR ACCELERATED MODERN MATH 7 GUIDE

Cheryl Johnson, Chairman
Meridian Junior High School

Dean D. Woerner M. Joseph Tappero
Sequoia Junior High School Kent Junior High School

Miss Shelly Parker, Typist
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INTRODUCTION

Statement of Purpose

The purpose of the accelerated course of Modern Mathematics 7 is to provide an
essential part of the mathematical background that all students will need as
adults, and, at the same time, build a solid foundation for any future work in
mathematics. The contents of Accelerated mathematics 7 provides for the pupil's
steady growth in thinking mathematically, understanding the basic concepts,
appreciating structure and pattern, and increasing proficiency in using mathe-
matics. Specifically, students are prepared for a course in Algebra 1-2 in the
eighth grade.

Objectives

The specific objectives of Accelerated Modern Mathematics 7 are to

provide students with an understanding of the structure of the set of the
real number system

provide the students with an intuitive background in both metric and non-
metric geometry in two and three dimensions

develop the students' proficiency in using mathematical symbols

develop the students' skill in computation and in simplification of ex-
pressions involving operations with real numbers

enable students to apply their knowledge of the structure of the real num-
ber system, and the methods for the solution of equations in on: variable,
in problem-solving situations

Prerequisites and Selection of Students

Seventh grade status, achievement of at least one year above grade level in
mathematics, and reading as indicated by a standard achievement test, as well
as an IQ score of 115 or higher or teacher recommendation.

iv
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RECOMMENDED TEXTS AND REFERENCE MATERIALS

Basic Textbooks:

Dolciani, Wooton, Beckenbach, Chinn Modern School Mathematics - Structure and
Method, Book 7; Houghton Mifflin Co. (Boston, 1967)

Dolciani, Wooton, Beckenbach, Makert Modern School Mathematics - Structure and
Method, Book 8; Houghton Mifflin Co. (Boston, 1967)

Supplementary e f er enc es :

Bergamini Mathematics; Time Inc. (New York, 1963)

Duncan, Capps, Dolciani, Quast, Zweng Modern School Mathematics - Structure and
Vse; Houghton Mifflin Co. (Boston, 1967)

Eicholz, O'Daffer, Brumfiel, Shanks, Fleenor School Mathematics I; Addison-
Wesley Publishing Co. (Palo Alto, 1967)

Eicholz, O'Daffer, Brumfiel, Shanks, Fleenor School Mathematics II; Addison -
Wesley Publishing Co. (Palo Alto, 1967)

Gundlach, Buffie, Denny, Kempf Junior High School Mathematics; Laidlaw Brothers
(River Forest, Illinois, 1968)

Gardner Scientific American Book of Mathematical Puzzles and Diversions; Simon
and Schuster (New York, 1959)

Gardner Second Scientific American Book of MdOematical Puzzles and Diversions;
Simon and Schuster (New York, 1961)

Nichols, Flournoy, Kalin, Simon Elementary Mathematics - Patterns and Structure;
Holt, Rinehart, Winston (New York, 1966)

Parker The Structure of Number Systems; Prentice-Hall (Englewood Cliffs, 1966)

Scheid Elements of Finite Mathematics; AddisonWesley Publishing Co. (Reading,
Mass., 1962)

School Mathematics Study Group Mathematics pr Junior High School, Volumes I
and LT; Yale University Press (New York, 1961)

School Mathematics Study Group ..Pobability for Intermediate Grades; Stanford
University (Palo Alto, 1965 and 1966)

School Mathematics Study Group Reprint Series; Stanford University (Palo Alto, 1967)

Smith Explorations in Elementary Mathematics.; Prentice-Hall (Englewood Cliffs, 1966)

Wirtz, Botel, Numley Discovery in Elementary School Mathematics; Encyclopedia
Britannica Press (Chicago, 1963)
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' SUGGESTED TIME ALLOTMENTS

Suggested

UNIT First Semester Time *

Sets and Numbers 4 days

II. Properties of Addition and Subtraction in the Set of
Whole Numbers . . . . . . . . .. . .. . ..... . 4 days

III Properties of Multiplication and Division in the Set of
Whole Numbers 4 days

IV Numbers and Numerals 4 days

V Algorithms of Arithmetic 4 days

VI Sets and Geometry 7 days

VII Number Theory 8 days

VIII Line and Angle Relationships 6 days

IX Coordinate Systems on a Line 6 'lays

X Fractions and Rational Numbers 6 days

XI Decimals for Rational Numbers 6 days

XII Measurement and Geometry . 9 days

XIII Percentage and Statistics 4 days

*This schedule gives 149 total days with the omIssion of the two optional chap-

ters. Individual teachers may wi3h to vary the time allotments as necessary.

Vi
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SUGGESTED TIME ALLOTMENTS

UNIT Second Semester
Suggested

Time

xry The Set of Integers 5 days

XV Rational Numbers 4 days

XVI Addition and Subtraction of Rational Numbers 5 days

XVII Multiplication and Division of Rational Numbers 4 days

XVIII Geometric Figures in the Plane 3 days

XIX Congruence and Measurement of Plane Figures 5 days

XX Exponents and Scientific Notation 4 days

XXI The Metric System 5 days

XXII Precision and Accuracy Optional

XXIII Decimal Numerals and Real Numbers 5 days

xxry Open Number Sentences 5 days

XXV Solving Open Number Sentences 5 days

XXVI Using Equations 5 days

XXVII Square Roots; Similar Figures 6 days

XXVIII Pyramids and Prisms 6 days

XXIX Cones, Cylinders, and Spheres 5 days

XXX Relations, Functions, and Graphing 5 days

XXXI Probability Optional

vii
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UNIT I: SETS AND NUMBERS
Chapter 1 in Dolciani, Book 7

(4 days)

On completion of Unit I, the student should be able to

write relations between sets using the symbols of set notation (0, n, u,
=, r E. yr, 0)

form intersections and unions of given sets

form a one-to-one correspondence between two given sets

distinguish between equi:ralent sets and equal sets

I:se both the rule method and the roster method to identiiy finite and in-
finite sets

correctly classify sets as infinite or finite

correctly draw Venn diagrams showing given relations between sets

write all of the subsets of a given finite set

TOPICS PAGE COMMENTS AND SUGGESTIONS

Sets and Their Members 6 You will probably find that most of this unit
will be a review for your students. You might
determine how much they know by giving a pretest
very similar to the chapter review before you
plunge into the chapter. If test results are
favorable, it is suggested that the first two
sections be covered in one day and the remaining
sections be covered the next day.

Sets and Subsets

Do not let the students become lazy in reading
mathematical statements. For example, for the
symbols {1,2} read, "The set whose members are
1 and 2."

10 The symbol for subset in this text is c; in the
Pearson-Allen Algebra 1-2 textbook, it is c In
this text, if we wish to distinguish between
proper and improper subsets, we will say so.
Remember, 0 and {0} are not the same.

You may wish to lead students to the discovery
that a set of n elements has 2n different subsets.

1
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UNIT I (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Comparing Sets 14 Students may be intrigued by those questions
such as Exercise 16 which involve comparing an
infinite set and one of its infinite subsets.

Intersection of Sets 19 Spend plenty of time with the students on dia-

grams of 031110 n c, etc.

Union of Sets 23 There is not enough stress on identification of

n and u, and differentiation between n and u,
especially in graphs.

You may wish to ask students to investigate, using

Venn diagrams, the following questions:

1. Is finding the union or intersection of two

sets a commutative operationr
(AUB=BUA? AnB=BnA?)

2. Is taking the union or intersection of sets

an associative operation?
[(A U B) u C = A u (B u C)?]

3. Is there an identity element of set union?

Of set intersection?
4. Is taking the union of sets distributive

over taking the intersection of sets?
[A u (B n C) = (A u B) n (A u C)?]

Is taking the intersection of sets distri-
butive over taking the union of sets?

n (3 u C) = (A n El) u (A n C)?]

You may a/so wish to discuss the idea of the
universe U and bf complements of sets. (The com-

plement of a set A is denoted either by A' or
cA). Here are relationships you might discuss
with the students, using Venn diagrams.

A u A' = U
UuA = U
UnA = A
(A') = A

(A U B) ' = A' n B'
(A n B) ' = A' u B'

0' = U
U' = 0

2
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UNIT II: PROPERTIES OF ADDITION AND SUBTRACTION
IN THE SET OF WHOLE NUMBERS

Chapter 2 in Dolciani, Book 7
(4 days)

On completion of Unit II, the student should be able to

insert >, <, =, +, or in a given set of incomplete whole-number state-
ments, to make the statements true

identify, by listing, all the whole-number values that make true a given
equation or inequality involving whole numbers

write an equation based on the whole-number facts stated in a given story
problem and solve the equation, listing the properties (by name) illustra-
ted in each step of its solution

write, using whole numbers, examples of the commutative and associative
properties of addition

TOPICS PAGE COMMENTS AND SUGGESTIONS

Unit II, unlike Unit I, will be mostly review for
the students. Again, it is suggested that you
give the class a pretest to see just how much
time you should spend on the unit. If results
of your preassessment are favorable, allot four
days for the unit. Pay special attention to the
C exercises throughout.

Using Sets in Addition 34 Students are hard pressed to think of any arith-
metical operation that"lisenot binary. A unau.
operation worth mentioning is the correspondence
of a set to its complement or a counting number
to its reciprocal.

"Simplify" and "get the answer" are not synony-
mous. The word "simplify" should evoke a re-
sponse involving the replacement of an expres-
sion with a simpler name for the expression.
By doing so, the implication drawn is that a
correspondence exists between the expression
and its replacement. "Get the answer" is an
ambiguous command implying only that the opera-
tions be performed.

As an application of addition, ask students to
study the number pattern and try to find a rule
to determine the sums without adding.

3
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UNIT II (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Using Sets in Addition 34 1 + 3 = 4
(cont.) 1 + 3 + 5 = 9

1 + 3 + 5 + 7 = 16
1 + 3 + 5 + 7 + 9 = 25

As another application of addition you might have
students complete magic squares such as the one
below. Explain that they are to insert numbers
from 1 through 16 just once so that the sum of
each row, column, diagonal, and the four corners
is the same.

1 8 15

13

7 9

.

I 5 4

The Commutative 40 Emphasize that a variable represents all the ele-
Property of ments of a particular set of elements making a
Addition; Variables statement true. Frequently, a variable is thought

of as denoting a single number.

Using Sets in
Subtraction

Students will consider classifying operations as
commutative quite useless, unless they see that
there are some operations which are not commuta-
tive. Ask them to make up operations that are
not commutative.

44 An additional tyPe of problem you might use here:

+ 0 = 59
- 0 = 15

What are A and C3 ?

The Associative 50 Symbols of association imply an order of perform--
Property of mice of operations. The expression 6 - (4 + 1)
Addition, requires, first, that "4 + 1" be replaced by its

new corresponding sum.

Be sure students can show by example why sub-
traction is not associative. Ask them to "invent"
other operations which are not associative.

4
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UNIT II (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Comparing Whole
Numbers

56 See TM, page 13. The symbols < and > are also
called "ordering" symbols. "Why isn't 0 an
ordering symbol?"

Exercises 29-32 are examples of the transitive
property of inequalities.

UNIT III: PROPERTIES OF MULTIPLICATION AND DIVISION
IN THEeSET OF WHOLE NUMBERS

Chapter 3 in Dolciani, Book 7
(4 days)

On completion of Unit III, the student should be able to

represent a given product of the form a x b = c, where a, b, and c are
whole numbers, both as a repeated sum and as an array

identify correctly the product and factors, given a ultiplication problem
in the formaxb= c

identify correctly the dividend, divisor, numerator, denominator, and
quotient when given an equation of the form a/b =.cr where a and c are
whole numbers and b is a natural number

match each of a given list of whole number equations with one or more of

the following properties

Commutative Property of
Associative Property of
Additive Property of 0
Subtraction Property of
Multiplicative Property
Multiplicative Property
Division Property of 1
Division Property of 0
Distributive Property

Multiplication
Multiplication

0
of,1
of 0

write an equation of the formax(b + c) =axb+axc, where a, b, and
c are whole numbers, as an array

write the division statements corresponding to a given multiplication
statement, and vice versa

simplify numerical expresSions involving addition, subtraction, multiplica-
tion, and/or division of whole numbers

solve word problems involving addition, subtraction, multiplication, and/or
division of whole numbers

5
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UNIT III (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

. Using Sets in
Multiplication

Using Sets in
Division

Simplifying
Expressions

The Properties of
0 and 1

This unit may be chiefly a review fox: the pupils.
Pretest as suggested in the discussion for Units
I and II to see how much time you should spend.
It is suggested that Section 3-5 be stressed.
Even superior students have trouble with the dis-
tributive property.

70 Mention operations which are not commutative and
associative such as the.operation *, where
a * b = 2b.

Mention operations which are not binary such as
the operation of squaring a number, which is
unary, or the operation of finding the smallest
of three numbers, which is ternary.

75 Show that division can be thought of as repeated
subtraction, just as multiplication can be
thought of as repeated addition. For instance,
6 4. 2 = 3, since 6 - 2 = 4, 4 - 2 = 2, 2 - 2 = O.

Show that division may be thought of as grouping
an array. .For instance, 6 2 = 3 since there
are three groups of 2 in 6.

81 Tell students of the convention concerning order
of operation when no grouping sumbols are present:
Multiplications, divisions, additions, and then
subtractions.

Emphasize the caarity resulting if grouping sym-
bols are used.

Students may enjoy a "contest" in which they are
given some digits, say 2, 3, 5, 6, 15, and the
operations +, x, 4-, along with a pair of
parentheses and are asked to find as many differ-
ent expressions as they can using the given
symbols.

84 Stress the difference between 0/a and a/0. Show
that both division properties may be checked by
multiplication.

Mention similarities of the identity elements of
addition, subtraction, multiplication, and division.

tN,

6
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UNIT III (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

The Distributive
Properties

89 This is a hard concept for many students.
Colored chalk for blackboard examples might help:
4 (3 + 2) = 4 x 3 + 4 x 2 (underlining indicates
.._ _ _
same color).

Stress that work can be checked by performing
operation in parentheses first. That is,
4 (3 + 2) = 4 (5) = 20;
4 x 3 + 4 x 2 = 12 + 8 = 20.

Warn students of a common mistake:
3 (5 + 2) = 3 x 5 + 3 x 2, not 3 x 5 + 2.

UNIT IV: NUMBERS AND NUMERALS
Chapter 4 in Dolciani, Book 7

(4 days)

On completion of Unit IV, the student should be able to

change Roman and Egyptian numerals to decimal numerals and decimal numerals
to Roman and Egyptian numerals

write, if possible, any whole number in the form an, where a is a whole
number and n is a counting number, and vice versa

write numerals in any base in expanded notation

write a numeral in a base other than ten as a base ten numeral

write a base ten numeral as a numeral in any given base

TOPICS PAGE

Primitive Numbers 104
(Optional)

Roman Numerals
(Optional)

Exponents and Powers

COMMENTS AND SUGGESTIONS

Students should not be expected to memorize chart
on page 105.

107 Emphasize the principle of multiplication on page
lop. The students probably have not seen it
before.

112 Be sure the students, know that

23 = 2 x 2 x 2 and not 2 x 3.

7
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wIT IV (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Exponents and powers 112 Students may be abls to guess the simple numeral
(continued) corresponding to 10 . Do not discourage this

guessing! Extending ideas is most important in
mathematics.

Some additional problems you may give students:

1. Find two different numbers x and y, so that
= yx. (Answer: x = 2, y = 4.)

2. What number is 223? (Answer: 28 = 256.)

3. Find n so that 43 = 2n. (Answer: n = 6.)

Base-Two Numeration 115 See TM, page 18, for some examples of "bicimal"
fractions in case some students ask about them.

Decimal Numerals

Students who' wish to read more about the use of
base-two numerals in digital computers should
be referred to the discussion on computing in
the Life Science Library book, Mathematics.

Mention that base-eight (octal) numbers are also
used in computers.

120 Point out to the students that a decimal numeral
need not have a decimal point.

An interesting point is described on page 19 in
the TM concerning American and British termi-
nology for numerals over one million.

Numerals in Other 124 See TM, page 20, for a different method of con-
Place-Value Systems verting base ten numerals to numerals in other
(Optional) . bases.

8
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UNIT V: ALGORITHMS OF ARITHMETIC
Chapter 5 in Dolciani, Book 7

(4 days)

On campletion of Unit V, the student should be able to

simplify, using the appropriate algorithms, expressions involving decimal
numerals or numerals in different bas,es

write the sum of two differences corresponding to a given difference of
two sums involving whole numbers, or vice versa

show a complete check of the results of simplification of an expression
involving multiplication or division.

TOPICS PAGE COMMENTS AND SUGGESTIONS

Much of the material, with the exception of oper-
ating in different bases, in this unit will be
review for your students. If you skipped the
sections listed as optional in the previous unit,
you will want to assign only the reading and
problems which concern arithmetic algorithms for
decimal numerals. Stress the whys of the algo-
rithms throughout.

The 7tddition Algorithm 138 Pupils have difficulty with addition problems in
other bases. Treat these problems with a light
touch. Caution students that two numerals must
be in the same base before they can be added to-
gether.

The Subtraction
Algorithm

144

Bright students may be fascinated, as well as
frustrated, by this classic test of understanding
of the addition algorithm.

SEND
+ MORE
MONEY

Here the task is to replace each letter with a
digit so that no two letters represent the same
digit.

The Multiplication 149 Sone automatic calculators work on the principle
Algorithm of Mr. Sand's computer.

9
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UNIT V (CONTINUED).

TOPICS PAGE COMMENTS AND SUGGESTIONS

The Multiplication 149 Multiplying in bases other than 10 will be diffi-Algorithm (Continued) cult for most students. Be sure they realize
that two numerals must be in the same base be-
fore they can be multiplied together.

The Division
Algorithm

For variety you may want to ask students to fill
in each blank with a digit so that the answers
are correct. -

- x 9 9 9 9 9
x 5 4 x -

-

3 - 3 4 4 7 - - - 4 2 2 - -

155 Provide some work with crytography if more
drill or motivation is needed for any or all of
the four algorithms.

Again, dividing in bases other than 10 will be
hard for many students.

Since much planned practice is required to rein-
force and maintain skills required, daily 5 to
10 minute computation drills may be extremely
beneficial to your students. The advantage of
providing this practice session at the beginning
of class period is that it will encourage pupils
to start work without delay. Each teacher will
wish to tailor his own daily computation review
to the requirements of his pupils. Types of ex-
ercises should vary from day to day.

10



UNIT VI: SETS AND GEOMETRY
Chapter 6 in Dolciani, Book 7

(7 days)

On completion of Unit VI, the student should

select names, numbers, and phrases from
in incomplete sentences relating to the
discussed in this unit

be able to

a list and insert them corre-ctly
terms and geometric properties

classify given geometric sets as either infinite, finite but not empty,
or empty

TOPICS PAGE COMMENTS AND SUGGESTIONS

Points and Space

Even your accelerated students will find many
new concepts in this unit. Nevertheless, try to
cover a section per day. Help students extend,
generalize, and apply the ideas described wher-
ever possible.

Psychomotor activities are essential to the com-
prehension of geometric concepts. You will no-
tice the profusion of illustrations in this unit,
but total reliance on these planar illustrations
of spatial ideas often frustrates the learning
process. Individual student "geometry kits"
consisting of several sheets of stiff paper or
cardboard and straws or dowels will suffice.
After an informal treatment of the Euclidean con-
cepts presented in the unit, students should
demonstrate with cardboard and dowels geometric
situations--auch as the possible intersections
of parallel planes and a line. The "kits" can
be retained for use during discussions of the
geometric properties outlined in this unit.

168 If a figure is a subset of space, is the set con-
taining all points in space a figure? And what
of the set containing no points?

An additional thought problem: Arrange ten dots
in five rows with four in each row. Answer:

11



UNIT VI (CONTINUED)

TOPICS PAGE
COMMENTS AND SUGGESTIONS

Lines 174 What does "determine" mean? Replacement withthe more familiar and descriptive "locate" mightbe appropriate.

Mention that at the verw least two points deter-mine (or locate) a line in space.

Warn students that it is agreed to use the symbolC, not the symbol c to say that a point lies ona line.

Your students may discover (It's rather unlikelyyou say?) an interesting phenomenon concerningnonplanar figures such as those shown in Exercises14, 17, 18, 20, 21, and 22 on pages 180-181.

The following table illustrates this phenomenon.

Points Lines
4 6
5 10
6 15
7 21
8 28

Have students look for a pattern. How many linesare determined by a ten-cornered nonplanar figure?
Also note the example on p.,de 180. Students aredirected to identify all lines determined bycorner points. Emphasize that this means iden-ZiSying even those lines not shown (for instance,DErin the example).

Extra problems you may wish to give your class:

How many lines would you get from five points ifno three of them were on the same line?

Draw four line segments, without lifting yourpencil, so that each dot lies on one of thesegments.

. . .

Answer:
.

12
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UNIT VI (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Planes

Determining Planes

182 Explain carefully the directions accompanying
the written exercises on page 185.

Common errors: R c P instead of R 6 P; 9, 6 P
instead of 9, C P. Tell students that it has
been agreed to use the symbol t when speaking of
a point contained in a plane and to use the sym-
bol c when referring to a line lying in a plane.

An additional question you may pose:

How many planes are determined by five points?
(Answer: 10)

186 Again, the more familiar "locate" may be desired
in place of "determine."

Do Exercises 9-16 on page 190 before assigning
them to students.

Intersections of Lines 192 Note the error in the illustration on page 194.
and Planes Plane Z is denoted by the symbol "T".

Extending Your
Vocabulary

Do not assign the written exercises on pages 196
and 197 for homework. Invariably, students have
difficulty drawing good three-dimensional sketches.

Common errors to watch for:

A

Plane A n Plane B =

A

Plane A 1/9,
Plane A n 9 = 0.

197 Remind students that Exercises 1-12 on pages
202 and 203 require identification of lines de-
termined by points even though the lines are not
drawn.

Another reminder: Lower case italicized letters
denote lines and script letters denote planes.

Ask students to discuss the existence or non-
existance of skew planes.
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UNIT VII: NUMBER THEORY
Chapter 7 in Dolciani, Book 7

(8 days)

On completion of Unit VII, the student should be able to

identify the partial quotient and remainder, if there is one, in division,
problems of the form a/b, where a is a whole number and b is a counting
number of less than fonr digits

classify a_given number as prime or composite and odd or even

identify by roster the set of all divisors of a given whole number

state whether given whole numbers are divisible by 2, 3, 4, 5, 9, and/or
10, by using the corresponding divisibility tests

write the prime factorization of a given whole number

identify the GCF of a given pair of whole numbers by using the roster
method

write the set of all factors of a given whole number using the prime fac-
torization of the number

identify the LCM of a given pair of whole numbers

TOPICS PAGE COMMENTS AND SUGGESTIONS

Extending the
Division Algorithm

212 As an application, you may wish to lead students
to the discovery that the square of an odd num-
ber when divided by 8 leaves 1 as a remainder.

Also, you may want to lead students to the dis-
covery that the square of a number is either
divisible by 4 or leaves the remainder 1 when
divided by 4.

As an additional problem, you might ask students
to find digits to replace the letters so that a
correct division problem will result.

b b
arb7777 (Answer: a = 9, b = 1, c = 0).

a
b c

a

14
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UNIT ViI (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Prime Numbers

Using Divisibility
Tests

Developing
Divisibility Tests
(Optional)

Prime Factorization

Greatest Common
Factor

216 Stress that there is no largest prime. Some
students may be able to figure out why this is
true.

Emphasize that 1 is not considered a prime since
it is divisible oy itself only and since other-
wise there would be no unique prime factorization
of natural numbers. For example, if 1 were con-
sidered prime, we would have
6 = 3x2 = 3x2x1 = 3x2x12

, etc.

Students often confuse prime numbe 1th odd
numbers. Stress that all primes e 2 are
odd, but that the reverse is definitely not true.
That is, all odd numbers are not prime.

221 You.may wish to lead students to the discovery
that the last digits in the square of any number
must be 0, 1, 4, 5, 6, or 9.

The followina problem will give students a chance
to use reasoning involving their knowledge of
tests of divisibility and prime numbers. Each
letter names a prime number.

a - b c --,- 1001. Find a, b, and c.
(Answer: 7, 11, 13)

227

231 Emphasize that a systematic approach to testing
the primes in increasing order makes finding
prime factors easier.

Stress that each natural number has only one
prime factorization.

235 You may wish to point out that finding the GCF
of three numbers is an example of a ternary
operation.

Stress that two or more whole numbers may have
many common factors, but only one greatest com-
mon factor.

15
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UNIT VII (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Greatest Common
Factor (Continued)

235 Emphasize that two prime numbers are relatively
prime, and that two numbers, not necessarily
prime, may also be relatively prime. An example
is 49 and 24: GCF (49,24) = 1.

An additional problem:

12 was called an abundant number by Greek mathe-
maticians, because the sum of its factors is
greater than 12 + 12.
1 + 2 + 3 + 4 + 6 + 12 > 12.

12 is the smallest abundant number. What are
the next two abundant numbers?

Euclidean Algorithm 240 Emphasize the generality of this method.
(Optional)

Tell students that this method may be used to
check the results obtained when using the roster
method. Outline the proof of this method, given
on page 30 of the TM, for superior students.

Least Common Multiple 241 The generalization in Exercise 21, page 245, may
be of interest even to the slower average student:
GCF (a,b) x LCM (a,b) = a,x b, where a and b are
whole numbers.

This property will help students check their work
or to find the GCF of two numbers given the LCM
(or vice versa).



UNIT VIII: LINE AND ANGLE RELATIONSHIPS
Chapter 8 in Dolciani, Book 7

(6 days)

On completion of Unit VIII, the student should be able to

identify from a diagram collinear, equal, opposite, parallel, skew, and
coplanar rays

identify from a diagram an angle, the interior of an angle, the exterior of
an angle, adjacent angles, and vertical angles

match, with its definition, each Of the entries in the vocabulary and
spelling list at the end of the chapter

TOPICS PAGE COMMENTS AND SUGGESTIONS

Separating a Line

Line Segments

Separations: Plane
and Space

252 The use of visual aids will be quite helpful in
this chapter. Try to make them big enough for
all to see. It may even help for all students
to touch the geometric models. As a project,
let some students make the models. Board work
and student participation will be very useful in
this chapter, also. Excellent models may be made
easily and cheaply using transparent or colored
lightweight plastic and masking tape.

257 Stress that4eQ°=t3?, AB = BA, but -At#

262 As an extension of the concept of a plane separ-
ating space into three sets, you might ask stu-
dents to name two other types of space figures
that separate space into three sets. (Some pos-
sible answers: spheres, rectangular solids.)

Congruent Segments 273 Stress the difference between "equal" and
and Angles "congruent."



UNIT IX: COORDINATE SYSTEMS ON A LINE
Chapter 9 in Dolciani, Book 7

(6 days)

On completion of Unit IX, the student should be able to

graph a given number or a given set of numbers on a number line

state the coordinates of given points.on a given number line using frac-
tions if necessary

state the addition, subtraction, multiplication, or division fact pictured
in a given number line diagram, and vice versa

TOPICS PAGE COMMENTS AND SUGGESTIONS

Numbers and Points 290 Much of this section will be a review.
on a Line

Picturing Number
Operations on a Line

Using Coordinates in
Problem Solving

Midpoint Coordinates

Other Division Point
Coordinates

It should be emphasized that any pair of points
may be used as endpoints for a unit segment, and
that students should choose such points for
their own convenience, depending upon what they
want to show.

Be certain to assign C exercises.

Caution students that when they are asked to list
or graph numbers between two given numbers, a and
b, they should not include a and b.

294 Much of this section will be review. Proceed
rapidly.

301 Even superior students have difficulty under-
standing the importance of the methods introduced

41

in this section. Emphasize that using ,ordinates
to solve problems is not always the mo oefficient
or straight-forward method, but give ex Mples in
which coordinates help to clarify the problem.

305 Spend more time individually with students doing
the procedure on page 306.

312 The lesson on page 312 will be a good change of
pace.

Note that the third entry in the Chapter Summary
may confuse the students. The second sentence
will not hold true when operations involving
integers are discussed.
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UNIT X: FRACTIONS AND RATIONAL NUMBERS
Chapter 10 in Dolciani, Book 7

(6 days)

On completion of Unit X, the student should be able to

identify from a list of expressions those that do not regresent rational
numbers

reduce given common fractions to lowest terms

state in lowest terms the improper fraction equal to a given mixed numeral
and vice versa

name the LCD of a given set of fractions and use it to state the fractions
equal to the given fractions

simplify given expressions by naming equivalent sums, differences, pro-
ducts, and quotients of fractions and/or mixed numerals

illustrate simple fractional equations involving either addition, subtrac-
tion, multiplication, or division by means of a number line diagram

identify the fraction that names the greater number in given pairs of
fractions

write an equation based on the rational-number facts stated in a given
story problem and solve the equation

TOPICS PAGE COMMENTS AND SUGGESTIONS

Most of your students will find this unit a re-
view. Again, a short pretest is suggested to
determine just how much work the students need.
Throughout the chapter emphasize the whys and
the structure of the positive rational number
system, as well as the mechanics of operations
with fractions.

Basic Laws of Rational 326 See the TM, pages 36-43, before proceeding with
Numbers the unit. Note that "rationals" will be non-

negative rationals.

t

The need for numbers other than whole numbers is
not explicitly stated. Once the student ,notes
that the set of whole numbers is not closed un-
der division, the establishment of rational num-
bers will follow easily. See S.M.S_G.'s
Introduction to Secondary School Pl;thematics,
Volume I, for further guidelines.
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UNIT X (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Basic Laws of Rational 326 The text attempts tolextend the properties of
Numbers (continued) whole numbers to the fractions by examples such

as the following: "Just as
3 + 5 = 5 + 3, so is 1/2 + 2/3 = 2/3 + 1/2."

This treatment is unconvincing, if the student
cannot simplify the fractional expressions. A
satisfactory substitution might be: "Just as
3 + 5 = 5 + 3, so is 3/6 + 8/2 = 8/2 + 3/6."

Simplifying Fractions 330 Review the pitfall in the quotient a/b, where
b = 0. (See page 87). On page 39 of the TM,
see the remarks regarding "cancellation."

Adding and Subtracting 336 Some students may know an alternate procedure
Rational Numbers for adding and subtracting.two fractions with

different denominators, namely,

a A_ c ad t bc
b d bd

Using Common
Denominators

As a special case,

c ad t c
a - - , when b = 1.

This equation may be developed later in the
mixed numeral-improper fraction conversion dis-
cussion.

Remind students of the order implied by paren-
theses.

341 Review the procedure for identifying the LCM for
sets of two and three numbers before assigning
exercises.

Two additional problems you might give:

Fill in the missing squares so that each row,
column, and the two diagonals add up to the same
rational number for each of a and b.

(a)

1
2

1
6

1 5

12 12
2 1
3 3

20

*Answers

7

12
3

1
4

42

5.

1 1
12 ,

3
, 10->

(b)

61_
4

1IL
4

7L
2

38
4



UNIT X (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Using Common Denomina- 341 Find the first four sums. Use the resulting
tors (continued) pattern to find the fifth sum.

1 1 2+ - ? Cknswer:
1-2 2-3

1 1 1 3+ + ----- ? (Answer: )
41-2 2-3 3-4

1 1 1 1 4
1

+ + + - ? (Answer: )

'2

1 1 1 1 1 5
+ + + + - ? (Answer: )

1-2 2.3 3-4 4-5 5-6 6

1 1 1 1 99
-I- -

)1-2 2-3 3 4 99.100
- ? (Answer:

100

Using Mixed Numerals 345 Use the difference-sum property to simplify
24 - 15 before executing the more complex
11 2/5 - 4 9/10. (See Example 3, page 347.)

Multiplying Rational 349 No, Virginia, there is no unique reciprocal for O.
Numbers

Dividing Rational
Numbers

Remind students that products should be reduced
to lowest sums.

You may want to challenge your pupils with the
following problems, which involve reciprocals.

1. Two numbers are reciprocals of each other.
One of these numbers is four times as large
as the other. Determine both numbers.
(Answer: 1/2, 2)

2. If a-x = b and b-y = a, and a 0, b 0, are
x and y reciprocals? Why or why not?

354 Note that
a

'

a
a x , and

d b are equivalent.

Stress that division of positive rationals is
neither commutative, nor associative.
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UNIT X (CONTINUED)

..mwemmemrorreefwier,err",74;Ve'rfV.e.?AV:,','.

TOPICS PAGE

Dividing Rational
Numbers !continued)

Comparing Rational
Numbers

COMMENTS.AND SUGGESTIONS

354 Two function rules for your students to guess:

3 4/3
3 1/4 13/9

2/5 8/45
18/11 8/11

6/7 ?*

Answer:1:3=a 9/4 or
- 4/9

354 As an application of the
you may wish to give the

19. A
2

.A

5/6 1
4/7 24/35
10 12

2 2/3 ?

? 27/40

laiswer: VI= 11 6/5 or
5/6

concepts in this chapter,
following problem:

21
2

Find the lowest-terms fraction for each point A
and B.

59
(Answer: A = , B = 6 1- .)

6 6
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UNIT XI: DECIMALS FOR RATIONAL NUMBERS
Chapter 11 in Dolciani, Book 7

(5 days)

On completion of Unit XI, the student should be able to

write numerals in the form a Toll, where a and b are whole numbers and n
is a counting number, in decimal notation and vice versa

write numerals written in expanded notation as decimals and vice versa

arrange in ascending (or descending) order a given list of decimals

simplify expressions involving addition, subtraction, multiplication, and/
or division of positive decimals or of positive decimals and fractions

round a given positive decimal to a specified decimal place

write the common frar:tion in lowest terms that names a given positive
terminating decimal

write the terminating or the repeating decimal that names a fraction

TOPICS PAGE COMMENTS AND SUGGESTIONS

Decimal Numerals

Most of your students will have had an introduc-
tion to, decimals in elementary school, where
place value concepts and operations with simple
decimals are usually covered. Pretest your class
to determine just where it stands.

372 Stress that a number need not have a decimal
point to be called a decimal. For instance, 53
is a decimal since it is in base 10. However,
53.0 is expressed in decimal notation.

As motivation, help students to realize the many
situations in real life in which decimals occur.
Some examples are batting averages, mi]eages
shown on an odometer, and amounts of money writ-
ten in dollars and cents.

You might ask your students this question:

What is the greatest amount of money you can have
(using pennies, nickels, dimes, quarters and
half dollars) and still not be able to give some-
one change for a dollar? (Answer: $1.19; 1 half
dollar, 1 quarter, 4 dimes, and 4 pennies, or 1
quarter, 9 dimes, 4 pennies.)

23
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UNIT XI (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Decimals and Order

Algorithms for
Addition and Sub-
traction'

Approximations

Renaming Decimals
and Fractions

376 Expand on the statement in the text that says
decimals may be compared by just looking at them.
Tell students that to do this they must find the
first corresponding place in the decimal numerals
in which the digit differs and then make a deci-
sion. For instance, 54.712 < 54.723 since 1 < 2
in the hundredths place.

379 Students will need more practice than given in
the text on problems involving the simplification
of expressions involving both decimals and frac-
tions, such as 1/2 + 0.45.

383 Tell students that the symbol 7" is also used
to mean "approximately equal to." Stress that
"rounding to one decimal place" is the same as
rounding to the nearest tenth, "rounding to two
decimal places" is the same as rounding to the
nearest hundredth, and so on.

Point out to students the special problem arising
when the number to be rounded is exactly half-
way between two numbers. Tell them it is arbi-
trarily agreed in this book to "round up" when
this is the case, that is, 12.5 to 13, instead of
12. Some books, however, agree to "round down"
or to choose the decimal whose last digit is even.

Here is a rule you may wish to have students
guess. (It involves a knowledge of rounding and
of base-two numerals.)

X

.75 1

2.1 10
2.81 11
5.875 110

15.3 1111
15.5 10000
13.4 1101

386 Be sure students realize that in the process of
converting common fractions to decimal numerals
they are multiplying by convenient forms of 1.
For instance, 1/2 x 5/5 = 5/10 = 0.5. The form
of 1 here is 5/5.
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UNIT XI (CONTINUED)

TOPICS

Terminating and
Repeating Decimals

The Multiplication
Algorithm

The Division
Algorithm

PAGE

389

COMNENTS AND SUGGESTIONS

Students may be tempted to write 0.68181 instead
of 0.681. Tell them that it is conventional to
place a bar, often called a vinculum, over the
smallest repeating block.

393 Urge students to check their answers for reason-
ableness by using rounding.

397 Again, urge sturlents to check their answers for
reasonableness oy using rounding.

UNIT XII: MEASUREMENT AND GEOMETRY
Chapter 12 in Dolciani, Book 7

(9 days)

On completion of Unit XII, the student should be able to

find the measure of a givz=.7t line segment using a ruler

find the measure of a given angle using a protractor

classify a polygon, both from a given diagram and from-a given description,
as either a .triangle, a certain type of quadrilateral, a pentagon, a hexa-
gon, an octagon, br a decagon

classify given triangle as scalene, isosceles, or equilateral and as
acute,.right, or obtuse

find the perimeter of a polygon, given the measure of each side

find the circumference of a circle, given either the diameter or radius of
the circle

find the measure of each side of a regular polygon, given the perimeter

find the area of a rectangle, a parallelogram, a triangle, a trapezoid, and
a circle, given appropriate rrlasurements

find the volume and surface area of a rectangular prism, gien appropriate
measurements

flnd the measure of the complement and supplement of an angle, given the
lqc.asure of the angle

find the measure of the third angle of a triangle, given the measure of the
other two angles
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UNIT XII 1,CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

There is a lot of new material in this unit, but
attempt to complete a section per day.

Length and Perimeter 410 See TM, page 47.

Have students find perimeters of irregular shapes
such as:

Measuring Segments

Angle Measurement

Triangles and
Quadrilaterals

{
z

2-

417 If possible, have students measure large segments
such as the length of a block, a building, or a
parking lo-u. They will realize that measurement
is an approximation when they compare their results.

423 Most students have spent very little time using
a protractor. Therefore, you may want to prepare
worksheets to give the students extra practice.

431 Point out the relationships between a square, a
parallelogram, and a rhombus. Ask questions
such as, "Is a square a rhombus?" Is a rhombus
a square?"

To apply the concepts in this section you might
give students problems of the following type:

Find the measures of angles d, e, f.

m° d = 45°
m04f e = 25°
m04.0f. f = 950
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UNIT XII (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Triangles and Quadri- 431 Here is another extra problem you may wish to
laterals (continued) give the class:

Area

How many triangles?

Answer: 13

437 Have students draw geometric figures on graph
paper and count the squares to find the area of
the figure. This may lead students to discover
the definitions for areas of rectangles, paral-
lograms, triangles, and trapezoids.

You may also find geoboards of great value in
this section.

Have students find areas of unusual regions, such
as the shaded regioa below.

I,

4,

14"

41fL 3144 e-31-)

Circles: Circumfer- 444 As a homework assignment you may wish to have
ence and Area each student measure the circumference C and

diameter d of at least one circular object at
home and then find the decimal corresponding to
the ratio C/d. The next day have the students
compare their results.

You may wish to develop the concept of pi more
carefully.

Students will enjoy applying the ideas in the
section to finding areas of regions such as those
below.

Find area
of shaded
region

\4*.>
27
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UNIT XII (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Right Angles in Space 448 The ideas in this section will be more clear to
students if geometric, models are used. Students
may have difficulty in drawing the diagrams re-
quired in the exercises.

Rectangular Prisms: 454 You may find cuisenaire rods useful here.
Volumes and Surface
Areas Attempt to give students unusual volume and sur-

face area problems. Examples:

Eight cubes of volume 1 cubic inch are to be
joined face to face somehow. How can they be
placed so that the least surface is exposed?

Find the surface area if three cubes in the
figure have sides 1 inch long.
(Answer: 14 square inches)
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UNIT XIII: PERCENTAGE AND STATISTICS
Chapter 13 in Dolciani, Book 7

(4 days)

On completion of Unit XIII, the student should be able to

write a ratio using a division sign =, a ratio sign :, a fraction, and a
decimal

simplify a given expression involving percents

find the missing term in a given proportion

given either a decimal, a common fraction, or a percent, write equivalents
to the given numeral in the two forms not given

set up a proportion to solve word problems involving rates

TOPICS PAGE COMMENTS AND SUGGESTIONS

The last four sections of this chapter are op-
tional. You may cover them if time permits.

Students will have had a short introduction to
percents in elementary school. However, they
will find many challenging problems in this
chapter.

Ratio and Proportion 464 Notice that there are no oral exercises in this
chapter. You may want to make worksheets to
give students extra practice.

Ratio and Percent

A discussion of the rule of three might create
interest. See TM, page 52 (13-1).

You might want to discuss the Golden Ratio which
is 1:1.618. You will find students fascinated
by the omnipresence of the ratio in art, in
nature, and in mathematics. Three excellent
references: Mathematics, part of the Life Science
Library; The Golden Measure, part of S.M.S.G.'s
Reprint Series; and The Second Scientific American
Book of Mathematical Puzzles and Diversions, by
Martin Gardner.

468 The importance of estimating and making plausible
guesses for a problem should he emphasized. Pick
an incorrect answer to a simple sample problem to
focus attention upon how absurd some ansvers may
be. Pupils should avoid falling into the habit
of being satisfied with any result they obtain.
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UNIT XII/ (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Percents. and Percenta- 473
ges

Percent in Banking
and Buying

Percents and Graphs

Bar and Broken-Line
Graphs

Frequency Distr!bu-
tions

Students should be told that percent frequently
appears as two words, per cent, while percentage
is always a single word.

Students may be surprised at answers to prob-
lems of the following type. Have them attempt
to explain the results.

"On November 1 Charles weighed 125 pounds.
During that month his weight decreased by 10%,
but during December his weight increased by
10%. What did he weigh on January 1? What
did he weigh on January 1 if his weight increased
10% during November and decreased 10% during
December?

477 Optional
Have students find articles in newspapers and
magazines for oral presentation and discussion,
if you discuss this section.

481 Optional

484 Optional

490 Optional
Spend considerable time discussing the vocabu-
lary on page 491, if you cover this section.
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UNIT XIV: THE SET OF INTEGERS
Chapter 14 in Dolciani, Book 7

(6 days)

On completion of Unit XIV, the student should be able to

locate any integer on the number line

name the opposite of a given integer

list a given set of integers in ascending or descending order

express a given difference of integers as a sum of integers

picture the sum or difference of any two integers in a number-line diagram

simplify expressions involving addition, subtraction, multiplication, and/
or division of integers

solve word problems involving addition, subtraction, multiplication, and/
or division of integers

TOPICS PAGE OOMMENTS AND SUGGESTIONS

Throughout this chapter emphasize the whys of
operating with integers.

Negative Numbers As 500 Stress that 0 is neither positive nor negative
Coordinates and that the opposite of 0 is O.

Adding Integers

Explain to students that the raisnd sign is used
in the notation for negative numbers to distin-
guish it from the sign for subtraction.

You may want to give students additional work
on vertical number lines.

You might ask questions such as: "What is the
opposite of the opposite of 3?" and "What is
the opposite of the opposite of -7?"

504 Students may find adding on the number line more
clear if two arrows are used. That is,

= -I could be pictured:

-2 -1 0 1 2
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UNIT XIV (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Subtracting Integers 509 Emphasize the ever-present relationship between
addition and subtraction.

Students may prefer to use two arrows to show
subtraction on the number line. For instance,
-2 - -3 = 1 could be pictured as:

-4 . -3 -2 -1 0 1 2 3 4 5

Stress that "." and "x".are equivalent symbols
for multiplication.

Multiplying Integers 513 You may wish to "justify" the statements on
pages 515-516 by constructing a multiplication
table and having the students fill in the table
by using what they already know about arithmetic
and by looking for patterns.

x -2 -1 0 1 2

-2
-1
0
1

2

0
0
0
0
0

0 0 0

1

2

0
2

4

The blocked-off cells are readily filled by the
student's knowledge of arithmetic. For instance,
the 2 column may be filled in by noting that as
one moves up, each number is two less than the
number below:

Fill in the other cells with the students using
similar reasoning, and also the commutative
property. Then generalize.
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UNIT XIV (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Multiplying Integers 513 Two puzzles you may wish to give your students
(continued)

Dividing Integers

for extra.practice:

41.

,
Arrange fine ones (1) and four negative ones (-1)
in the nine squares so that the product of the
numbers in each row, each column, and the two
diagonals is 1.
Arrange four ones and five negative ones in the
nine squares so that the product of the numbers
in each row, each column, and the two diagonals
is -1.

518 Help students to make generalizations for divi-
sion of integers like the generalizations for
multiplication of integers on pages 515-516.

Emphasize the recurring relation between multi-
plication and division.

Use counterexamples to emphasize that division
of integers is neither associative nor commuta-
tive.
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UNIT XV: RATIONAL NUMBERS
Chapter 1 in Dolciani, Book 8

(5 days)

On completion of Unit XV, the student should be able to

properly place a positive or negative rational number relative to two given
points on a number line

show with a Venn diagram and by the roster method the L.,ion and intersection
of the sets of positive, negative, nonpositive, and nonnegative rational
numbers

name and define the opposite of any given rational nuMber

TOPICS PAGE COMMENTS AND SUGGESTIONS

Negative Numbers

Sets of Numbers

The majority of your students will know most of
the material in this unit, so you can probably
plan to proceed rapidly.

2 The comments in the TM are quite explicit and
should be of sufficient help in teaching this
section.

6 Except for set builder notation, much of this
section will be review.

Opposites of Numbers 14

Order 17 Many students will have trouble placing the cor-
rect sign (< or >) between two negative numbers.

Arrows on the Number 21 It is helpful if the students think of "absolute
Line value" as being the number of units away from

the origin on a number line.

Even some of your bright students will have a
difficult time understanding why -n might stand
for.a positive number. This idea is essential
to understanding of the formal definition of
absolute value which is given in algebra.

Ask your students to explain why or why not for
any integer n,Ini n.
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UNIT XV (CONTINUED)

IMPICS PAGE COMMENTS AND SUGGESTIONS

Arrows on the Number 21 You might want to have your pupils guess the fol-
Line (continued) lowing rule, which involves the absolute value.

1 2

2
C- 1

1/2 1 1/2
-1/2 1 1/2
-12 13
58 59 (Answer: y = lxi + 1)

UNIT XVI: ADDITION AND SUBTRACTION OF RATIONAL NUMBERS
Chapter 2 in Dolciani, Book 8

(6 days)

On completion of Unit XVI, the student should be able to

graph on a number line the sum or difference of two given rational numbers

write a mixed numeral in the form a/b, where a and b are integers, b # 0,
and vice versa

write the absolute value of a given rational number

write another fractional name and decimal name for a given fractional
number

write the sum or difference of any two rational numbers

write the generalizations for the closure property of addition, commutative
property of addition, associative property of addition, additive identity,
and thn additive inverse property

match, from a list of numerical expressions, each of the above properties

write the generalization a - b = a A- (-b) and change given subtraction
problems to equivalent addition problems

TOPICS PAGE COMMENTS AND SUGGESTIONS

Sums of Nonnegative 32 This section is a review of material in Chapter
Rational Numbers 10, Book 7.
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UNIT XVI (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Sums of Negative
Numbers

Sums of Rational
Numbers in General

37 Students tend to have great difficulty with the
concept of absolute value. The important thing
is that the students learn to add signed numbers.
The concept of absolute value is only one means
for improving this skill. If the students can
form the necessary generalizations on their own,
this is sufficient.

41 You might
why it is
b that la

Properties of Addition 45

Subtraction of
Rational Numbers

A problem
l/x + l/y
x, y, and
them.

ask students to show by counterexample
not true for any rational numbers a and
+ bl = la! + 1bl.

applying the ideas in this section:
+ l/z = 1.
z are different whole numbers. Find

The closure property may give your students some
trouble.

Be certain to assign the exercises in part C.

51 Stress the fact a - b = a (-b) and that
each subtraction pLoblem should first be changed
to an equivalent addition problem before a
solution.is attempted.

Even the brighter students may be surprised that

subtracting a negative number is the Same as
adding the additive inverse of the number.
Stress this fact.
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UNIT XVII: MULTIPLICATION AND DIVISION OF RATIONAL NUMBERS
Chapter 3 in Dolciani, Book 8

(4 days)

On completion of Unit XVII the student should be able to

give the sign of the product of any two rational numbers by ins ection

find the product of two or more rational numbers

ratch the properties of multiplication with statements illustrating these

properties

give the sign of the quotient of any two rational numbers by inspection

find the quotient Of any two rational numbers by inspection

find the quotient of two rational numbers

. TOPICS PAGE OOMMENTS AND SUGGESTIONS

The Product of a
Rational Number and a
Nonnegative Rational
Number

The Product of Two
Negative Rational
Numbers

Properties of
Multiplication

Division of Rational
Numbers

62 Use the concept of multiplication as repeated
addition to lead into the rules for the product
of a rational number and a nonnegative rational.

Be certain students realize the reasons why they
may use "slant-bars" in the process of multiply-

ing ,-)r. dividing rational numbers.

65 The table approach on page 66 is excellent.

Might use "Friend of a Friend" as shown in
Algebra 1-2 guide on page 20.

68 The book's discussion will have to be expanded.

Even superior students will need plenty of
practice with problems such as the following,
which involve the distributive property:
2/3 (-1/2 + 5/6) = ?

You may wish to discuss the properties of
division of rational numbers with the students.

Some other problems involving division of rational

numbers:

12/10 is how many times as large as 12/100?

4/7 is how many times as large as 7/4?
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UNIT XVIII: GEOMETRIC FIMRES N THE PLANE
Chapter 4 in Dolciami, Book 8

(3 days)

On completion of Unit XVIII, the student should be able to

identify from a drawing: a) transversal, b) corresponding angles, c) ex-
terior angles, d) interior angles, e) supplementary angles, f) vertical
angles, g) alternate interior and exterior angles

draw all axes of symmetry for a given figure and label any point of sym-
metry the figure has

TOPICS PAGE OOMMENTS AND SUGGESTIONS

Drawing Geometric
Figures

84 If time permits you may wish to cover the con-
structions in this unit, but this knowledae is
not essential to the algebra coorse for which
you are preparing students. Kt you disciiss

these constructions, it is rw:clnmended thA: the
teacher become somewhat skil:Led in the 1.14c; of

the blackboard compass. This may take sow.. prac-

tice. For instrueting the stude:,,ts in using a
protractor, use an overhead rptoj-ector and trans-

parencies.

In this section, stress the properties of cor-
responding and alternate interior angles formed
by a transversal and parallel lines, as well as
the properties of vertical angles and the sum i)f
the measures, in degrees, of the angles of any
triangle.

Basic Constructions 92 Optional

Symmetry 98
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UNIT XIX: CONGRUENCE AND MEASUREMENT OF PLANE FIGURES
Chapter 5 in Dolciani, Book 8

(5 days)

On completion of Unit XIX, the student should be able to

state from given information whether or not two given figures are congruent

construct a figure congruent to a given figure

state the ASA, SAS, and SSS properties of congruence

list the corresponding parts of two congruent figures

identify the following from an appropriate drawing: radius, chord, diameter

find the perimeters of given polygons or closed figures composed of segments
and/or semi-circles

find the area of a given rectangular, circular, triangular, or trapezoidal
region

define a circle and find the circumference of a circle given radius or
diameter

TOPICS PAGE

Congruent Figures 112

Congruent Triangles 118

Constructing Congruent 124
Triengles

Perimeter 132

COMMENTS AND SUGGESTIONS

Stress the fact that although a correspondence
may be set up between any two polygons of the
same number of sides, this correspondence will
be a congruence if sides and angles are con-
gruent. Some time should be spent establishing
the concept of congruence of segments and angles.

Optional

See the geometry overlay notebook for sample
constructions that can be used on the overhead
projector.

Here is an example of a different sort of
perimeter problem you might present:

Five squares of the same size arranged in this
way have a perimeter of 20. What is the smal-
lest perimeter you can get by rearranging the
squares? (Diagram on next page)
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UNIT XIX (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Perimeter (continued) 132 (Answer: 10)

Area

MINE

137 Here are two area problems which your pupils
may enjoy:

TWo squares of the same size overlap so'that the
corner of one is at the center of the other.
What is the area of the overlapping region?

Find the area of the shaded region if the two
small curves are semicircles and the radius of the
big circle is 14".

(Answer: A = 98 W sq. inches.)



UNIT XXII: PRECISION AND ACCURACY
Chapter 8 in Dolciani, Book 8

(Optional)

On completion of Unit XXII, the student should be able to

write the unit measure for any given measurement

determine tae greatest possible error for a given measurement

select the more precise of two given measures

determine the number of significant digits in a given measure

round off a given measurement to a given number of significant digits

find the relative error of a given measlarement

TOPICS PAGE COMDENTS AND SUGGESTIONS

Units of Measure and 202

Greatest Possible
Error

Signifioant Digits 208

Relative Error 212

This entire unit is optional. If you skip it,
be certain that atudents are aware that measure
is only approximate.
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TAIT XXIII: DECIMAL NUMERALS AND REAL NUMBERS
Chapter 9 in Dolciani, Book 8

(5 days)

On completion of Unit XXIII, the student should be able to

name a rational number corresponding to a given :repeating or terminating

decimal

name a terminating or repeating decimal corresponding to a given fraction

compare the size of two given numbers in both decimal and fractional nota-

tion

name a rational and an irrational number between two given numbers

graph a given set of real numbers

use set-builder notation to name the set of real numbers on a given graph

TOPICS PAGE COMMENTS AND SUGGESTIONS

Decimal Numerals for
Rational Numbers

Rational Numbers
Named by Repeating
Decimal Numerals

Real NuMbers

The majority of this section is a review of

material in Chapter 11, Book 7. Cover it rapidly.

224 Stress that the "vinculum" is only over the repe-

tend. Note that 2.45 = 2.4545 but that 2.45 is

simpler.

229 The process discussed will be difficult for some

stndents.

234 You might use Venn diagrams to stress the rela-
tionships between the real numbers, the rational

numbers, the integers, the whole numbers, and the

natural numbers.

Students may not believe the statement on page

237 which says that
759.9 = 760.E.

Have them justify this equation by using the

process of the preceeding section. You might
ask students to generalize from this example.

Completeness and 245 Point out that density and completeness are not

Graphs equivalent.
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UNIT XXIII (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Completeness and
Graphs (continued)

245 Warn students that a common mistake in graphing
the sets in the exercises is to forget that the
variables represent real numbers and graph
points, instead.

You might ask students to graph the intersections
of two sets given in set builder notation.

UNIT XXIV: OPEN NUMBER SENTENCES
Chapter 10 in Dolciani, Book 8

(5 days)

On completion of Unit XXIV, the student should be able to

write open number phrases expressing sums, differences, products, and
quotients

evaluate open number phrases when the value of the variable is known

determine truth or falsity of open number sentences in one or more varia-
bles when the values of the variables are known

solve simple equations in one unknown by inspection

write an open number sentence to express a relationship in a simple word
problem

TOPICS PAGE COMMENTS AND SUGGESTIONS

A mastery of the concepts in this chapter will
prove invaluable, not only in the next two units,
but also in algebra.

Number Phrases 258 Students may wish to devise their own "mind
reading games" similar to those on page 258.

Values for Open 262
NuMber Phrases

Stress also the difference between "phrases"
and "sentences." Subject and verb give a sen-
tence, as in English.
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UNIT XXIV (CONTINUED)

TOPICS. PAGE COMMENTS AND SUGGESTIONS

Statements and Open 266 The definitions on page 267 in the colored boxes

Number Sentence: are important. They should be studied carefully.

Solving Equations
By Inspection

Be certain to assign the C exercises. You might
want to give the students more of this type,
since they will probably find the rest of the
set very easy.

271 Encourage students to express answers in set
notation 0 in these exercises. It is a good
habit to acquire as it will be used extensively
later.

UNIT XXV: SOLVING OPEN NUMBER SENTENCES
Chapter 11 in Dolciani, Book 8

(5 days)

On completion of Unit XXV, the student should be able to

solve simple linear equatione in one variable using the transformations

listed on page 283 of the t'ext and acceptable set notation

write the addition and multiplication properties of equality

solve and graph simple inequalities using the transformations on page 286

in the text

TOPICS PAGE COAMENTS AND SUGGESTIONS

Mastery of the material in this section is essen-
tial for success in algebra. Although most of
the students in the accelerated program will be
able to solve the given equations by inspection,
insist that they show their work and check it
until they feel at ease with the transformations
discussed.

Solving Equations By 282 Most students will require a great deal of prac-

Transformations tice in just the mechanics of solving equations.
Supplementary problems can be taken from any

algebra text.
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UNIT XXV (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

More Abont Variables 288 Warn students that the solution sets of the

and Equations equations in the C exercises may have more than
one member.

Solving Inequalities 294

Compound Inequalities 300 You might want to have the class "help" to con-
struct the following truth table to be used in
deciding whether a given compound sentence is
true or false. Let A and B stand for sentences.

A B A and B A or B
T T T T
T F r T

F T r T

r F r F

You may wish to find the entries in the table by
using as examples both simple math compound
sentences as well as simple English compound
sentences.

Emphasize the connection between "or" sentences
and unions of sets as well as "and" sentences and
intersections of sets.
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UNIT XXVI: USING EQUATIONS
Chapter 12 in Dolciani, Book 8

(5 days)

On completion of Unit XXVI, the student should be able to

translate word sentences into number sentences

represent two unknowns in terms of one variable

solve pxoblems by use of an equation

solve percentage problems by use of an equation

TOPICS PAGE COMMENTS AND SUGGESTIONS

The material in this section will be difficult
even for the superior student. If a pupil has
demonstrated that he can go through the steps
in the solution of an equation, do ndt insist
that he show every step. However, have students
state for what a variable stands when solving
a word problem. Urge them to draw diagrams
wherever possible as an aid to setting up the
proper equations.

Translating Word 312 Epphasize that the members of an equation repre-
Sentences into Num- sent numbers.
ber Sentences

Students Will have considerable trouble with age
problems and money problems.

Do the Oral Exercises very carefully with the
class.

Applying Number Sen- 316 Go through the steps of problem solving carefully.
tences in One Variable

Again, spend considerable time on the Oral Exer-
cises with the class.

Percentage Problems 322 Use a proportion with a variable to solve per-
centage problems.

It is unlikely that many students will correctly
solve Exercise 21, It is, however, a good
problem. Be sure to assign it.
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UNIT XXVII: SQUARE ROOTS SIMILAR FIGURES
Chapter 13 in Dolciani, Book 8

(6 days)

On completion of Unit XXVII, the student should be able to

find the square roots of numbers up to 1000 having rational roots

determine whether three numbers are Pythagorean triples

find the square root of any three-digit number to two decimal places

write the square root of any three-digit positive integer as the product
of the greatest possible integer and the smallest possible radical

use the Pythagorean Theorem to find the third sidc.1 of any right triangle
of which two sides are known, and write the answer in simplified form

apply the Pythagorean Theorem to such problems as finding the diagonal of
a rec'...angle

use the idea of similar polygons to solve simple problems involving pro-
portion in measurement

identify corresponding parts of similar polygons and name the criteria for
de*ermining similar triangles

'TOPICS PAGE COMMENTS AND SUGGESTIONS

The pythagorean
Property

Square Roots

332 This property is the basis for most of the work
done in this unit on radicals. It should be
treated thoroughly. Students should receive con-
siderable practice in verifying Pythagorean
triples.

You might ask students how they would construct
a line segment with a length of 1/7-units, given
a line segment of length 2 units.

336 Stress breaking down radicals into prime factors
as an aid to simplification of irrational square
roots. If this is done properly now, future
troubles may be avoided.

Be sure that students realize that an expression
such as 311- is the same as VIE' and vice versa.
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UNIT XXVII (CONTINUED)

TOPICS PAGE COMMENTS. AND SUGGESTIONS

Special Right
Triangles

339 Students may be overwhelmed by the material in
this section. The 300-600 right triangle dis-
cussion may prove especially difficult. Go over
the development of the formula b = al/N with the
class, asking for reasons for each step. Then
give examples to show the significance of the
results.

Urge students to draw diagrams to help with
solutions wherever possible.

Rational Approxima- 343 In general, do not worry about finding square
tions to Square Roots roots any more accurately than two decimal places.

Again, stress the idea of breaking down the
radicals into simpler form.

Similar Polygons 347 Stress use of corresponding parts in solving
word problems.

Trigonometric Ratios 353 Optional as time permits.

Scale Drawings 359 Optional.

UNIT XXVIII: PYRAMIDS AND PRISMS
Chapter 14 in Dolciani, Book 8

(6 days)

On completion of Unit XXVIII, the student should be able to

define a line perpendicular to a plane

define the distance between two parallel planes

sketch three-dimensional prisms and pyramids

identify the base, altitude, and slant height of a given polyhedron

identify from a given set of drawings, a tetrahedron, triangular and rec-
tangular prisms, parallelpiped, and oblique and regular prisms

find the surface area of a right rectangular prism, a right triangular
prism, and a regular pyramid from a given drawing
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UNIT XXVIII (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Points, Lines, and
Planes in Space

Tetrahedrons and
Other Pyramids

Prisms

Even accelerated students may be overwhelmed by
the new concepts in this unit. Do not require
memorization of the formulas. It will be much
more beneficial to students if they are taught
to find the volumes and surface areas requested
by reasoning of their own. Stress the whys of
the formulas throughout.

374 Students invariably have trouble drawing three-
dimensional figures. For suggestions as to how
to help them learn, see TM, pages 32-33.

379 When discussing a polyhedron, do not depend upon
the students' ability to picture it mentally.
The teacher should have models close at hand
throughout this section. (Plastic models may be
made easily and inexpensively.)

385 For additional help in visualization, see the
geometry transparencies book.

Surface Areas of Prisms 390
and Pyramids

In order to gain a better understanding of sur-
face areas and how the formulas are derived, the
teacher should have the students construct models
such as those on pages 384-385 and 389.

Volumes of Prisms and 395 The emphasis should be on application of the

Pyramids formulae. Students should not be expected to
memorize them.

Many of the students will enjoy playing three-
dimensional tic-tac-toe which is described on
pages 404 and 405. Challenge them to find ways
of assuring wins. The pupils may even wish to
organize tournaments.
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UNIT XXIX: CONES, CYLINDERS, AND SPHERES
Chapter 15 in Dolciani, Book 8

(5 days)

On completion.of Unit XXIX, the student should be able to

name the parts of a cone, cylinder, and sphere

find the surface area and volume of a.given cone, cylinder, and sphere

TOPICS PAGE COMMENTS AND SUGGESTIONS

Cones and Cylinders

Spheres: Great and
Small Circles

Surface Area of
Cylinders, Cones, and
Spheres

Volumes of Cylinders,
Cones, and Spheres

Students should not be expected to memorize all

formulas in this chapter. The emphasis should
be on the whys of the formulas.

408 Models are essential here.

412 The use of a world globe is good.

417 Have the students construct cylinders and cones
to illustrate the principles of this section.

422 Relationships between cylinder and prism, cone
and pyramid should be stressed and generalized.

UNIT XXX: RELATIONS, FUNCTIONS, AND GRAPHING
Chapter 16 in Dolciani, Book 8

(5 days)

On completion of Unit XXX, the student should be able to

locate on the nUmber plane any point given by an ordered pair, (x,y)

determine by inspection in what quadrant a point named by an ordered pair

will be found

determine whether a given ordered-pair determines a point which is in the

truth set of an equation in two unknowns

graph the truth set of any linear equation in two unknowns

solve two simultaneous linear equations by graphing (optional)
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UNIT XXX (CONTINUED)

TOPIC$ PAGE COMMENTS AND SUGGESTIONS

Solutions of Equations 432
in Two Variables

Solution Sets of Open 434
Number Sentences in
Two Variables

Rectangular Coordinate 438
Systems

Relations and Functions 443

Graphing Linear
Equations

Graphing Linear
Inequalities

Systems of Linear
Equations

The material in this unit will be discussed in
more detail in the Pearson-Allen algebra text.
Treat this unit as an introduction to coordinate
geometry and a formulized discussion of the ex-
tremely important concept of functiori.

Emphasize the idea of ordered pairs. The students
have a tendency to ignore order, possibly as a
result of continuous exposure to the commutative
property.

It might be interesting for the superior students
to find the distance between two points on the
number plane by use of the Pythagorean Theorem.
Also, a little information on Descartes might be
of interest here.

You might want to give other examples of functions
from everyday life such as postage as a function
of weight and height as a function of age.

Students will need many examples to show tbs
relevance of the definition of function on page
445. Stress that each element of the domain is
paired with only one element in the range. You
might ask them why the test at the top of page
466 works.

447 The graphs of equations which are not linear such
as y = x2 and y = l/x might be shown here.

452 Optional

454 Optional

key
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UNIT XXXI: PROBABILITY
Chapter 17 in Dolciani, Book 8

(Optional)

On completion of Unit XXXI, the rtudent should be able to

list the possible outcomes and give tbs probability of each outcome of an
experiment involving "equally likely" outcomes

list the set of favorable outcomes and give the probability of one of these
occurring in an experiment

establish the odds in favor of an event knowing the probability of the
event

find tha probability of E u F where E and F are mutually exclusive events

find the probability of E u F where E and F are events which are not mutu-
ally exclusive

examine a random sample and establish empi.rical probability for an event

TOPICS PAGE COMMENTS AND SUGGESTIONS

The Probability of 470
an Outcome

The Probability of 473
an Event

The Probability of E 478
or F for Disjoint Sets

The Probability of E
or F in General

This unit is an enjoyable one to cover during
the last days of school. Do so, if time permits!
An excellent reference: S.M.S.G.'s Probability
for Intermediate Grades, Teacher's Commentary.

Emphasize that all possible distinct outcomes
of an experiment must be considered.

Distinguish between an outcome and an event,
which may be a set of favorable outcomes.

Work on "mutually exclusive." Be sure students
equate this idea with disjoint sets. Venn
diagrams are a useful tool for illustrating
this concept.

481 Intersection and union of sets should be reviewed
if necessary.

Empirical Probability: 485
Samples

Example from TM page 38 is excellent.
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PREFACE-

This resource guide for Moetern Mathematics 7 is organized as follows:

1. A recommended sequence of units with a suggested time
allotment for each unit.

2. Unit Outlines
a. Specific objectives to be realized by the student

on completion of the unit.
b. A detailed breakdown of the unit into sub-units

with suggestions for developing topica and hints
for the teacher in presentation of topics.

The time allotment for each unit is included only as a guideline for the teacher.

The specific objectives of each unit set a basic body of material to be covered
in Modern Mathematics 7 and the standard of proficiency that should be expected
from each student in the Kent School District.

The fact that this guide can be beneficially revised will become evident with

use. We hope that teachers using it will critically analyze it and make comments
and suggestions about its utility, content and structure.

COMMITTEE FOR MODERN MATHEMATICS.7 GUIDE

M. Joseph Tappero, Chairman
Kent Junior High School

Cheryl Johnson Paul C. Robinson
Meridian Junior High School Kentridge Senior High School

Dean D. Woerner
Sequoia Junior High School
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'INTRODUCTION

Statement of Purpose

The purpose of Modern Mathematics 7 is to provide an essential part of the mathe-
matical background that all students will need as adults, and, at the same time,
build a solid foundation for any future work in mathematics. The content of
Mathematics 7 provides for the pupil's steady growth in thinking mathematically,
understanding the basic concepts, appreciating structure and pattern, and in-
creasing proficiency in using mathematics.

Objectives

The specific objectives of Modern Mathematics 7 are to:

provide students with an understanding of the structure of the set of
nonnegative rational numbers and the set of integers

provide the students with an intuitive background in both metric and
nonmetric geometry in two and three dimensions

develop the students' proficiency in using mathematical symbols

develop the students' skill in computation and in simplification of ex-
pressions involving operations with nonnegative rational numbers and/or
integers

enable students to apply their knowledge of the structure of the nonnega-
tive rational numbers and integers, as well as metric and nonmetric
geometry, in problem-solving situations

Prerequisites and Selection of Students

Seventh grade status and mathematical grade placement above 5.0 as indicated by
a standard test of mathematical achievement.

iii



Basic Textbook:

Dolciani, Wooton, Beckenbach, Chinn Modern School Mathematics - Structure and
Method; Houghton Mifflin Co. (Boston, 1967)

Supplementary References:

Duncan, Capps, Dolciani, Quast, Zweng Modern School Mdthematics
and Ilse; Houghton Mifflin Co. (Boston, 1967)

- Structure

Eicholz, O'Daffer, Brumfiel, Shanks, Fleenor School Mathematics 1.; Addison-
Wesley Publishing Co. (Palo Alto, 1967)

Gundlach, Buffie, Denny, Kempf Junior High School Mathematics; Laidlaw Brothers
(River Forest, Illinois, 1968)

Nichols, Flournoy, Kalin, Simon Elementary Mathematics - Patterns and Structure;
Holt, Rinehart, Winston (New York, 1966)

Parker The Structure of Number Systems; Prentice-Hall (Englewood Cliffs, 1966)

Scheid EZements ofFinite Mathematics; Addison-Wesley Publishing Co. (Reading,

Mass., 1962)

School Mathematics Study Group Mdthematics for Junior High School; Yale
University Press (Neur Yorke 1961)

Smith Explorations in Elementary Mathematics; Prentice-Hall (Englewood Cliffs,
1966)

Wirtz, Hotel, Numley Discovery in Elementary School Mathematics; Encyclopedia
Britannica Press (Chicago, 1963)

iv
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SUGGESTED TIME ALLOTMENTS

Suggested

UNIT First Semester Time *

Sets and Numbers 8 days

II Properties of Addition and Subtraction in the Set
of Whole Numbers 12 days

III Properties of Multiplication and Division in the Set
of Whole Numbers 11 days

IV Numbers and Numerals 8 days

V Algorithms of Arithmetic 8 days

VI Number Theory 13 days

VII Coordinate Systems on a Line 15 days

Second Semester

VIII Fractions and Rational Numbers 16 days

IX Decimals for Rational Numbers 15 days

X The Set of Integers 7 days

XI Sets and Geometry 15 days

XII Line and Angle Relationships 8 days

XIII Measurement and Geometry 16 days

XIV Percentage and Statistics 11 days

*This schedule gives 163 total days. Individual teachers may wish to vary the
time allotments as necessary.



UNIT I: SETS AND NUMBERS
Chapter 1 in Dolciani, Book 7

(8 days)

On completion of Unit I, the student should be able to

write relations between sets using the symbols of set notation (0, n, u,
c, =, e, 0, 0)

form intersections and unions of given sets
-

form a one-to-one correspondence between two given sets

distinguish between equivalent sets and_equal sets

use both the rule method and the roster method to identify finite and in-
finite sets

correctly classify sets as infinite or finite

correctly draw Venn diagrams showing given relations between sets

write all of the subsets of a given finite set

TOPICS PAGE

Sets and Their Members 6

Sets and Subsets 10

Comparing Sets 14

Intersection of Sets 19

Union of Sets 23

COMMENTS AND SUGGESTIONS

Do not let students become lazy in reading mathe-
matical statements. For example, for the symbols
(1,21 read, "The sets whose members are 1 and 2."

The symbol for subset in this text is c; in the
Pearson-Allen Algebra 1-2 textbook, it is c. In
this text, if we wish to distinguish between pro-
per and improper, subsets, we will say so. Remem-
ber, 0 and {0} are not the same.

Students may be intrigued by those questions such
as Exercise 16 which involve comparing an infinite
set and one of its infinite subsets.

Spend plenty of time with the students on diagrams
of (BUA) n C, etc.

There is not enough stress on identification of
n and u and differentiation between n and u, es-
pecially in graphs.

1



UNIT II: PROPERTIES OF ADDITION AND SUBTRACTION
IN THE SET OF WHOLE NUMBERS

Chapter 2 in Dolciani, Book 7
(12 days)

On completion of Unit II, the student should be able to

insert >, <, =, +, or. -, in a given set of incomplete whole-number state-
ments, to make the statements true

identify, by listing, all the whole-number values that make true a given
equation or inequality involving whole numbers

write an equation based on the whole-number facts stated in a given story
problem and solve the equation, listing the properties (by name) illustrated
in each step of its solution

write, using whole numbers, examples of the commutative and associative
properties of addition

TOPICS PAGE COMMENTS AND SUGGESTIONS

Using Sets in Addition 34 Students are hard pressed to think of any arith-
metical operation that is not binary. A unary
operation worth mentioning is the correspondence
of a set to its complement or a counting number
to its reciprocal.

"Simplify" and "get the answer" are not synony-
mous. The word "simplify" should evoke a response
involving the replacement of an expression with
a-simpler name for the expression. By doing so,
the implication drawn is that a correspondence
exists between the expression and its replacement.
"Get the answer" is an ambiguous command implying
only that the operations be performed.

The Commutative Prop- 40 Emphasize that a variable reprsents all the ele-
erty of Addition; ments of a particular set of elements making a
Variables statement true. Frequently, a variable is thought

of as denoting a single number.

Using Sets in Sub- 44 Verbalization of the expression "take away" should
traction be discouraged. Continued usage of "take away"

will result in later confusion in the calculation
of expressions of the form a - b where a < b.
After all, "taking away" two kumquats from one is
a very clever theft.

2



UNIT II (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

The Associative Prop- 50 Symbols of association imply an order ofperfor-
erty of Addition mance of operations. The expression 6 - (4 + 1)

requires, first, that "4 + 1" be replaced by its.
new corresponding sum.

Comparing Whole
Numbers

Be sure students can show by example why subtrac-
tion is not associative.

56 See TM, page 13. The symbols < and. >,are aiso
called "ordering" symbols. "Why isn't.0 an order-
ing syrapplr

';

3
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UNIT III: PROPERTIES OF MULTIPLICATION AND DIVISION
IN THE SET OF WHOLE NUMBERS
Chapter 3 in Dolciani, Book 7

(11 days)

On completion of Unit III, the student should be able to

represent a given product of the form a x b = c, where a, b, and c are whole
numbers, both ;._s a repeated sum and as an array

identify correctly the product and factors, given a multiplication problem
in the formaxb= c

identify correctly the dividend, divisor, numerator, denominator, and quo-
tient when given an equation of the form a/b = c, where a and c are whole
numbers and b is a natural number

match each of a given list of whole number equations with one or more of
the following properties

Commutative Property of
Associative Property of
Additive Property of 0
Subtraction Property of
Multiplicative Property
Multiplicative Property
Division Property of 1
Division Property of 0
Distributive Property

Multiplication
Multiplication

0
of 1
of 0

write an equation of the formax(b + c) =axb+axc, where a, b, and
c are whole numbers, as an array

write the division statements corresponding to a given multiplication state-
ment, and Nice versa

simplify numerical expressions involving addition, subtraction, multiplica-
tion, and/or division of whole numbers

solve word problems involving addition, subtraction, multiplication, and/or
division of whole numbers

TOPICS PAGE COMMENTS AND SUGGESTIONS

Using Sets in Multi- 70 Mention operations which are not commutative and
plication associative such as the operation *, where

a * b = a + 2b.



UNIT III (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Using Sets in
Multiplication

70 Mention operations which are not binary such as
the operation of squaring a number, which is unary,
or the operation of finding the smallest of three
numbers, which is ternary.

Using Sets in Division 75 Show that division can be thOught of as repeated
subtraction, lust as multiplication can be thought
of as repeated addition. For infJtance,

6 f 2 = 3, since 6 - 2 = 4, 4 - 2 = 2, 2 - / = 0.

p
Show that division may be thought of as grouping
an array. For instance, 6 = 2 = 3 since there
are three groups of 2 in 6.

Simplifying Expres- 81 Tell students of the convention concerning ordersions of operation when no grouping symbols are present:
,multiplication, division, addition, and then sub-

traction.

The Properties of
0 and 1

The Distributive
Properties

Emphasize the clarity resulting if grouping sym-
bols are used.

84 Stress the difference between 0/a and a/0. Show
that both division properties may be checked by
multiplication.

Mention similarities of the identity elements o
addition, subtraction, multiplication, and
division.

89 This is a hard concept for many students. Colored
chalk for blackboard examples might help:
4 (3 + 2) = 4 x 3 + 4 x 2 (underlining indicates
same color).

Stress that work can be checked by performing
operation in parentheses first. That is,
4(3 + 2) = 4(5) = 20; 4 x 3 + 4 x 2 = 12 + 8 = 2

Warn students of a common mistake:
3(5 + 2) = 3 x 5 + 3 x 2, not 3 x 5 + 2.



UNIT IV: NUMBERS AND NUMERALS
Chapter 4 in Dolciani, Book 7

(8 days)

On completion of Unit IV, the student should be able to

change Roman and Egyptian numerals to decimal numerals and decimal numerals

to Roman and Egyptian numerals

write, if possible, any whole number in the form an, where a is a whole
number and n is a counting number, and vice versa

write numerals in any hese in expanded notation

write a numeral in a base other than ten as a base ten numeral

write a base ten numeral as a numeral in any given base

TOPICS PAGE

Primitive Numerals

Roman Numerals

5. COMMENTS AND SUGGESTIONS

104 Students should not be expected to memorize
chart on page 105.

107 Emphasize the principle of multiplication on
page 109. The students probably have not seen
it before.

Exponents and Powers 112

Base-Two NumeratiOn

Decimal Numerals

Numerals in Other
Place-Value Systems

Be sure the students know that

23 = 2 x 2 x 2 and not 2 x 3.

115 See TM, page 18, for some examples of ''bicimal"
fractions in case some students ask about them.

120 Point out to the students that a aecimal numeral
need not have a decimal pciint.

An interesting point is described on page 19 in
the TM concerning American and British terminol-
cgy for numerals over one million.

124 See TM, page 20, for a different method of con-
verting base ten numerals to numerals in other
bases.

6



UNIT V: ALGORITHMS OF ARITHMETIC
Chapter 5 in Dolciani, Book 7

(8 days)

On completion of Unit V, the student should be able to

simplify, using the appropriate algorithms, expressions involving decimal
numerals or numerals in different bases

write the sum of two differences corresponding to a given difference of two

sums involving whole numbers, or vice versa

show a complete check of the results of simplification of an expression
involving multiplication or division

TOPICS PAGE COMMENTS AND SUGGESTIONS

The Addition Algorithm 138

The Subtraction
Algorithm

Students may have difficulty with addition prob-
lems in other bases. Treat these problems with
a light touch. Caution students that two numer-
als must be in the same base before they can be

added together.

144 Note that "borrowing" as used in the subtraction
algorithm is similar to "carrying" in the addi-
tion algorithm. You may want to use "steal" in-
stead of "borrow," since the word "borrow" im-

plies an eventual return.

The Multiplication 149 Some automatic calculators work on the principle

Algorithm of Mr. Sand's computer.

The Division
Algorithm

Multiplying in bases other than 10 will be diffi-
cult for most students. Be sure students realize
that two numerals must be in the same base before
they can be multiplied together.

155 Provide some work with crytography if more drill
or motivation is needed for any or all of the
four algorithms.

Main, dividing in bases other than_10 will be

hard for many students.

Since much planned practice is required to rein-
force and maintain skills acquired, daily 5 to
10 minute computation drills may be extremely
beneficial to your students.

7



UNIT V (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

The Division Algorithm 155 The advantage of providing this daily practice

(continued) session at the beginning of the class is that it
will encourage pupils to start work without de-
lay. Each teacher will wish to tailor his own
daily computation review to the requirements of
his pupils. Types of exercises should vary from
day to day.

UNIT VI: NUMBER THEORY
Chapter 7 in Dolciani, Book 7

(13 days)

On completion of Unit VI, the student should be able to

identify the partial quotient and remainder, if there is one, in division
problems of the form a/b, where a is a whole number and b is a counting

number of less than four digits

classify a given number as prime or composite and odd or even

identify by roster the set of all divisors of a given whole number

state whether given whole numbers are divisible by 2, 3, 4, 5, 9, and/or
10, by using the corresponding divisibility tests

write the prime factorization of a given whole number

identify the GCF of a given pair of whole numbers by using the roster method

write the set of all factors of a given whole number using the prime factor-

ization of the number

identify the LCM of a given pair of whole numbers

TOPICS PAGE COMMENTS AND SUGGESTIONS

Extending the Division 212 As an application, you may wish to lead students

Algorithm to the discovery that the square of an odd num-
ber when divided by 8 leaves 1 as a remainder.

Also, you may want to lead students to the dis-
covery that the square of a number is either
divisible by 4 or leaves the remainder 1 when
divided by 4.

8
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UNIT VI (CONTINUED)

TOPICS 'PAGE COMMENTS AND SUGGESTIONS.

Prime.Numbers

Using Divisibility
Tests

216 Stress that there is no largest prime.

Emphasize that 1 is not considered a prime since
it is divisible by itself only and since other-
wise there would be no unique prime factorization
of natural numbers. For example, if 1 were con-
sidered prime, we would have
6 = 3x2 = 3x2x1 = 3x2x1 , etc.

Students often confuse prime numbers with odd
numbers. Stress that all primes except 2 are
odd, but that the reverse is definitely not true.
That is, all odd numbers are not prime.

221 You may wish to lead students to the discovery
that the last digits in the square of any num-
ber must be 0, 1, 4, 5, 6, or 9.

Developing Divisi- 227
bility Tests (optional)

Prime Factorization 231 Emphasize that a systematic approach to testing
the primes in increasing order makes finding
prime factors easier.

Stress that each natural number has only one
prime factorization.

Greatest Common
Factor

235 You may wish to point out that finding the GCF
of three numbers is an example of a ternary
operation.

Stress that two or more whole numbers may have
many common factors, but only one greatest
comron factor.

Etophasize that two prime numbers are relatively
prime, and that two numbers, not necessarily
prime, may also be relatively prime. An exam-
Pie is 49 and 24: GCF (49,24) = 1.

Euclidean Algorithm
(optional)

240 Emphasize the generality of this method.

Tell students that this method may be used to
check the,results obtained when using the roster
method. Outline the proof of this method given
on page 30 of the TM for superior students.
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UNIT VI (CONTINUED)

TOPICS PAGE

Least Common Multiple 241

.COMMENTS AND SUGGESTIONS

The generalization in Exercise 21, page 245, may
be of interest even to the slower average student:
GCF (a,b) x LCM (a,b) = a x b, where a and b are
whole numbers. Tell students that this property
will help them check their work or to find the GCF
of two numbers given the LCM (or vice versa).

UNIT VII: COORDINATE SYSTEMS ON A LINE
Chapter 9 in Dolciani, Book 7

(15 days)

On completion of Unit VII, the student should be able to

graph a given number or given set of numbers on a number line

state the coordinates of gi..ren points on a given number line using fxac-
tions if necessary

state the addition, subtraction, multiplication, or division fact pictured
in a given number line diagram, and vice versa

TOPICS PAGE COMMENTS AND SUGGESTIONS

Numbers and Points on 290
a Line

Picturing Number 294
Operations on a Line

Using Coordinates
in Problem Solving

Emphasize to students that any pair of points on
the line may be used as endpoints for a unit
segment, and that they should choose such points
for their own convenience, depending upon what
they want show.

301 Students may 1-ave diffigulty understanding the
importance of the methods,introduced in this
section. Emphasize that using coordinates to
solve problems is not always the most efficient
or straightforward method, but give examples in
which coordinates help to clarify the problem.

Midpoint Coordinates 305 Spend some time individually with students
doing the procedure on page 306.

10
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UNIT VII (CONTINUED)

TOPICS . PAGE COMMENTS AND SUGGESTIONS

Other Division Point 312 The lesson on page 312 will be a good change of

Coordinates pace.

Note that the third entry in the Chapter Summary
may confuse the students. The second sentence
will not hold true when operations involving
integers are discussed.

UNIT VIII: FRACTIONS AND RATIONAL NUMBERS
Chapter 10 in Dolciani, Book 7

(16 days)

On completion of Unit VIII, the student shOuld be.able to

identify from a list of expressions those that do not represent rational
numbers

reduce given common fractions to lowest terms

state in lowest terms the improper fraction equal to a given mixed numeral

and vice versa

name the LCD of a given set of fractions and use it to state the fractions
equal to the given fractions

simplify given expressions by naming equivalent sums, differences, products
and quotients of fractions and/or mixed numerals

illustrate simple fractional equations involving either addition, subtrac-
tion, multiplication, or division by means of a number line diagram

identify the fraction that names the greater number in given pairs of frac-
tions

write an equation based on the rational-number facts stated in a given story
problem and solve the equation

TOPICS PAGE COMMENTS AND SUGGESTIONS

Basic Laws of Rational 326 See the TM, pages 36-43, before proceeding with
Numbers the unit. Note that "rationals" will be non-

negative rationals.

11
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UNIT. VIII (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Basic Laws of Rational 326 The need for numbers other than whole numbers is
Numbers (continued) 1%.-.1t explicitly stated. Once the student notes

that the set of whole numbers.is not closed un-
der division, the establishment of rational num-
bers will follow easily. See S.M.S.G.'s Intro-
duction to Secondary School Mathematics., volume
I, for further guidelines.

The text attempts to extend the properties of
whole numbers to the fractions by examples such
as the following: "Just as
3 + 5 = 5 + 3, so is 1/2 + 2/3 = 2/3 + 1/2."
This treatment is unconvincing, if the student
cannot simplify the fractional expressions. A
satisfactory substitution might be: "Just as
3 + 5 = 5 + 3, so is 6/3 + 8/2 = 8/2 + 6/3."

Simplifying Fractions 330 Review the pitfall in the quotient a/b, where
b = O. (See page 87.) On page 39 of the TM,
see the remarks regarding "cancellation."

Adding and Subtracting 336 Some students may know an alternate procedure
Rational Numbers for adding and subtracting two fractions with

different denominators, namely,

Using Comion
Denominators

a + -c ad ± bc
b d bd

As a special case,

d ada ± F when b = 1.

This equation may be develcped later in the mixed
numeral-improper fraction conversion discussion.

Remind students of the order implied by paren-
theses.

341 Review the procedure for identifying the LCM for
sets of two and three numbers before assigning
exercises.

Using Mixed Numerals 345 Use the difference-sum property, to simplify .

24 15 before executing the more complex
11 2/5 - 4 9/10. See example 3, page 347.

12
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UNIT VIII (CONTINUED)

...111011 -

TOPICS PAGE' COMMENTS AND SUGGESTIONS

Multiplying Rational 349 No, Virginia, there is no unique reciprocal for
Numbers 0.

Dividing Rational
Numbers

Remind students that products should be reduced
to lowest sums.

354 Note that

Comparing Rational 359
Numbers

a
a c a d b

ana are equivalent.bdbc

13
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UNIT IX: DECIMALS FOR RATIONAL NUMBERS
Chapter 11 in Dolciani, Book 7

(15 days)

On completion of Unit IX, the student should be able to

write numerals in the form a 10n, where a and b are whole numbers and n is
a counting number, in decimal notation and vice versa

write numerals written in expanded notation as decimals and vice versa

arrange in ascending (or descending) order a given list of decimals

simplify expressions involving addition, subtraction, multiplication, and/
or division of positive decimals or of positive decimals and fractions

round a given positive decimal to a specified decimal place

write the common fraction in lowest terms that names a given positive ter-

minating decimal

write the terminating or the repeating decimal that names a fraction

TOPICS PAGE COMMENTS AND SUGGESTIONS

Decimal Numerals

Decimals and Order

372 Stress that a number need not have a decimal
point to be called a decimal. For instance, 53
is a decimal since it is in base 10. However,
53.0 is expressed in decimal notation.

As motivation, help students realize the situa-
tions in real life in which decimals come up.
Some examples are batting averages and amounts
of money written in dollars and cents.

376 Expand on the statement in the text that says
decimals may be compared by just looking at
them. Tell students that to do this they must
find the first corresponding place in the decimal
numerals in which the digit differs and then make
a decision. For instance, 54.712 < 54.723 since
1 < 2 in the hundredths place.

Algorithms for 379 Students will need -nore practice than given in
Addition and Sub- the text on problems involving the simplification
traction of expressions involving both decimals and frac-

tions, such as 1/2 + 0.45.

If extra drill is needed, have students do addi-
tion and subtraction problems involving money.

14



UNIT IX (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Approximations

Renaming Decimals
and Fractions

Terminating and Re-
peating Decimals

The Multiplication
Algorithm

The Division
Algorithm

383 Tell students that the symbol ""=1.1( is also used to
mean "is approximately equal to." Stress that
"rounding to one decimal place" is the same as '

rounding to the nearest tenth,'"rounding to two
decimal places" is the same as rounding to the
nearest hundredth, and so on.

Point cut to students the special.problem arising
when the number to be rounded is exactly half-
way between two numbers. Tell them it is arbi-
trarily agreed in this book to "round up" when
this is the case, that is, 12.5 to 13, instead of
12. Some books, however, agree to "round down"
or to choose the decimal whose last digit is

even.

386 Be sure students realize that in the process cf
converting common fractions to decimal numerals
they are multiplying by convenient forms of 1.
For instance,

1

x
5 Th5 0.5. e form of 1 here is 5

389 Students may be tempted to write 0.68181 instead
of 0.681. Tell them that it is conventional to
place a bar, often called a vinculum, over the
smallest'repeating block.

393 Urge students to check their answers for reason-
ableness by using rounding.

397 Again, urge students to check their answers for
reasonableness by using rounding.

15
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UNIT X: THE SET OF INTEGERS
Chapter 14 in Dolciani, Book 7

(7 days)

On completion of Unit X, the student should be able to

locate any integer on the number line

name the opposite of a given integer

list a given set of integers in ascending or descending order

express a given difference of integers as a sum of integers

picture the sum or difference of any two integers on a number-line diagram

simplify expressions involving addition, subtraction, multiplication, and/or

division of integers

solve word problems involving addition, subtraction, multiplication, and/or

division of integers

TOPICS PAGE COMMENTS AND SUGGESTIONS

Negative Numbers as 500 Stress that 0 is neither positive nor negative
Coordinates and that the opposite of 0 is 0.

Adding Integers

Explain to students that the raised sign is used
in the notation for negative numbers to distin-
guish it from the sign for subtraction.

You may want to give students additional work on
vertical number lines.

504 Students may find adding on the number line more
clear if two arrows are used. That is, -2 + 1 = -1
could be pictured:

-2 -1 0 1 2

Subtracting Integers 509 Emphasize the ever-present relationship between
addition and subtraction.

Students may prefer to use two arrows to show
subtraction on the numbe..: line. For instance,
-2 - -3 = 1.

16
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UNIT X (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Subtracting Integers 509 This could be pictured as:(continued)

-4 -3 -2 -1 0 1 2 5

Stress that "-" and "x" are equivalent symbols
for multiplication.

Multiplying Integers 513 You may wish to "justify" the statements on pages
515-516 by constructing a multiplication.table
and having the students fill in the table by
using what they already know about arithmetic and
by looking for patterns.

Dividing Integers

xl

-2 -1 0 1 2
-2 I (0)

0 0 0 0 0 0
1 ----] 0 1 2
2 0 2 4

The blocked-off cells are readily filled by the
student's knowledge-of arithmetic. For instance,
the 2 column may be filled in by noting that as
one moves up, each number is two less than the
number below:

Fill in the other cells with the students using
similar reasoning, and also the commutative prop-
erty. Then generalize.

518 Help students to make generalizations for divi-
sion of integers like the generalizations for
multiplication of integers on pages 515-516.

Emphasize the recurring relation between multi-
plication and division.

17
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UNIT XI: SETS AND GEOMETRY
Chapter 6 in Dolciani, Book 7

(15 days)

On completion of Unit XI, the student should be able to

select names, numbers, and phrases from a list and insert them correctly in
incomplete sentences relating to the terms and geometric properties discus-

sed in this unit

classify given geometric sets as either infinite, finite but not empty, or

empty

TOPICS PAGE COMMENTS AND SUGGESTIONS

Points and Space

Lines

Psydhomotor actiyities are essential to the com-
prehension of geometric concepts. You will no-
tice the profusion of illustrations in this unit,
but total reliance on these planar illustrations
of spatial ideas often frustrates the learning
process. You will need classroom models. In-
dividual student "geometry kits" consisting of
several sheets of stiff paper or cardboard and
.straws or dowels will suffice. After an informal
treatment of the Euclidean concepts presented in
the unit, students should demonstrate with card-
board and dowels geometric situations - such as
the possible intersections of parallel planes and
a line. The "kits" can be retained for use during
discussions of the geometric properties outlined
in this unit.

168 If a figure is a subset of space, is the set
containing all points in space a figure? And
what of the set containing no points?

174 What does "determine" mean? Replacement with
the more descriptive and familiar "locate" might
be appropriate.

Mention that at the very least two points deter7
mine (or locate) a line in space.

Warn students that it is agreed to use the symbol
e, not the symbol C to say that a point lies on
a line.

18



UNIT XI.1CONTINUEDY

TOPICS

Lines (continued)

Planes

Determining Planes

PAGE COMAENTS AND SUGGESTIONS-.

174 Your students may discover (It's rather unlikely
you say?) an interesting phenomenon concerning
nonplanar figures such as those shown in Exer-
cisse: 14, 17, 18, 20, 21, and 22 on pages 180
and 181.

The following table illustrates this phenomenon.

Points Lines
4 6

5 . 10
6 15
7 21
8 28

Have students look for a pattern. How many lines
are determined by.a ten-cornered nonplanar figure?

Also note the example on page 180. Students are
directed to identify all lines determined by cor-
ner paints. Emphasize that this means identify7..
ing even those lines not shown (for instance,1MT
in the example).

182 Explain cal_.efullz. the directions accompanying
the written exercises on page 185.

Common errors: R c P instead of R e e P
instead of R. c P. Tell students that it has
been-agreed to use the symbol C when speaking of
a point contained in a plane and to use the sym-
bol c when referring to a line lying in a plane.

186 Again, the more familiar "locate" may be desired
in place of "determine."

Do Exercises 9-16 on page 190 before assigning
them to students.

Intersections of Lines 192 Note the error in the illustration on page 194.
and Planes Plane Z is denoted by the symbol "T".

Do not assign the written exercises on pages
196 and 197 for homework. Invariably, students
have difficulty drawing good three-dimensional
sketches.

19
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UNIT.XI (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Intersections of Lines 192 Common errors to watch for:
and Planes (continued)

Extending Your
Vocabulary

Plane A n Plane B = Plane A II 2, or Plane
A n 2, = 0.

197 Remind students that Exercises 1-12 on pages 202
and 203 require identification of lines deter-
mined by points even though the lines are not
drawn.

Another reminder: Lower case italicized letters
denote lines and script letters denote planes.

20
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UNIT XII: LINE AND ANGLE RELATIONSHIPS
Chapter 8 in Dolciani, Book 7

,(9 days)

On completion of Unit XII, the student should be able to

identify from a diagram collinear, equal,'opposite, parallel, skew, and
coplanar rays

identify from a diagram an angle, the interior of an angle, the exterior
of an angle, adjacent angles, and vertical angles

match, with its definition, each of the entries in the vocabulary and
spelling list at the end of the chapter

TOPICS. PAGE COMMENTS AND SUGGESTIONS

Separating a Line 252 The use of visual aids will be quite helpful in
_this chapter. Try to make them big enough for
all to see. It may even help for all students
to touch the geometric models. As a project,
let some students make the models. Board work
and student participation will be very useful
in this chapter, also.

Line Segment8 257 Stress that AB = BA, AB = BA, but AB BA.

Separations: Plane 262
and Space

Angles

Congruent Segments
and Angles

267

273 Stress the difference between "equal" and "con-
gruent."

21.



UNIT XIII: MEASUREMENT AND GEOMETRY
Chapter 12 in Dolciani, Book 7

(16 days)

On completion of Unit XIII, the student should be able to

find the measure of a given line segment using a ruler

find the measure of a given angle using a protractor

classify a polygon, both from a given diagram and from a given description,
as either a triangle, a certain type of quadrilateral, a pentagon, a hexa-
gon, an octagon, or a decagon.

classify a given triangle as scalene, isosceles, or equilateral and as
acute, right, or obtuse

find the perimeter of a polygon, given the measure of each side

find the circumference of a circle, given either the diameter or radius of
the circle

find the measure of each side of a regular polygon, given the perimeter

find the area of a rectangle, a parallelogram, a triangle, a trapezoid,
and a circle, given appropriate measurements

find the volume and surface area of a rectangular prism, given appropriate
measurements

find the measure of the complement and supplement of an angle, given the
measure of the angle

find the measure of the third angle of a triangle, given the measure of
the other two angles

TOPICS PAGE CMMENTS AND SUGGESTIONS

Length and Perimeter 410 See page 47, TM.

Measuring Segments 417 If possible, have students measure large segments
such as the length of a block, a building, or a
parking lot. Students will realize that measure-
ment is an approximation when they compare their
results.

Angle Measurement 423 Most students have spent very little time asing
a protractor. Therefore, you may want to pre-
pare worksheets to give the students extra prac-
tice.

22
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UNIT XIII (CONTINUED)

TOPICS

Triangles and
Quadrilaterals

Area

Circles: Circum-
ference and Area

Right Angles in
Space

PAGE COMMENTS AND SUGGESTIONS

431 Point out the relationships between a square, a
parallelogram, and a rhombus. Ask questions such
as, "Is a square a rhombus?" and "Is a rhombus
a square?"

437 Have students draw geometric figures on graph
paper and count the squares to find the area of
the figure. This may lead students to discover
the definitions for areas of rectangles, paral-
lelograms, triangles, and trapezoids.

You may also find geoboards of great value in
this section.

444 As a homework assignment you may wish to have
each student measure the circumference c and
diameter d of at least one circular object at
home and then find the decimal corresponding to
the ratio C/d. The next day have the students
compare their results.

448 The ideas in this section will be more clear
to students if geometric models are used.
Students may have difficulty in drawing the
diagrams required in the exercises.

Rectangular Prisms: 454 You may find cuisenaire rods useful here.
Volumes and Surface
Areas

23
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UNIT XIV: PERCENTAGE AND STATISTICS
Chapter 13 in Dolciani, Book 7

days)

On completion of Unit XIV, the student should be able to

write a ratio using a division sign .11, a ratio sign :, a fraction, and a
decimal

simplify a giv.a expression involving percents

find the missing term in a given proportion

given either a decimal, a common fraction, or a percent, write equivalents
to the given numeral in the two forms not given

set up a proportion to solve word problems involving rates

TOPICS PAGE COMMENTS AND SUGGESTIONS

Ratio and Proportion 464 Notice that there are no oral exercises in this
chapter. You may want to make worksheets to
give students extra practice.

Ratio and Percent

Percents and Percen-
tages

Percent in Banking
and Buying

Percents and Graphs

Bar and,Broken-Line
Graphs

Frequency Distribu-
tions

A discussion of the rule of three might create
interest. See TM, page 52 (13-1).

468 The importance of estimating and making plausible
guesses for a problem should be emphasized. Pick
an incorrect answer to a simple sample problem
to focus attention upon how absurd some answers
may be. Pupils should avoid falling into the
habit of being satisfied with any result they ob-
tain.

473 Students should be told that percentage is always
a single worcL

477 Optional
Have students find articles in newspapers and
magazines for oral presentation and discussion,
if you discuss this section.

481 Optizmal

484 Optional

490 Optional. Spend considerable time discussing
the vocabulary on page 491, if you cover this
section.

24
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PREFACE

This resource guide for Basic Mathematics 7 is organized as follows:

1. A. recommended sequence of units with a suggested
time allotment for eadh unit.

2. Unit Outlines
a. Specific objectives to be realized by the student

on completion of the unit.
b. A detailed breakdown of the unit into sub-units

with suggestions for developing topics and hints
for the teacher in presentation of topics.

The time allotment for each unit is included only as a guideline for the teacher.
The specific objectives of each unit set a basic body of material to be covered
in Basic Mathematics 7 and the standard of proficiency that should be expected
from each student in the Kent School District.

The fact that this guide can be beneficially revised will ..lecome evident with
use. We hope that teachers using it will critically analyze it and make comments
and suggestions about its utility, content and structure.

COMMITTEE FOR BASIC MATHEMATICS 7 GUIDE

Dean D. Woerner, Chairman
Sequoia Junior High School

M. Joseph Tappero Cedric G. Hannon
Kent Junior High School Kentridge Senior High School

Gordon A. Harms
Meridian Junior High School

3.
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INTRODUCTION

Statement of Purpose

The purpose of Basic Math 7 is to provide an extensive review of basic arithme-
tic fundamentals for students whose level'of achieveMent is significantly below
that expected of the entering seventh-grade student. As this is basically a
review course, new material will not be introduced except as, a tool for rein-
forcing previously.covered topics. It is essential that a great deal of flexi-
bility be maintained in conducting these classes as the students enrolled:in
the Basic Math program are likely to have widely differing backgrounds and
abilities. The course should be limited exclusively to those students who need
this extensive review and any students who do not fall into this category should
be placed'in other classes as soon as possible.

Many/Ot the students in Basit Math 7 are likely to have had difficulty with
mathematics throughout their schooling and it is anticipated that many of them
will be suffering from a negative attitude toward mathematics in general. Per-

/haps the primary function of the teacher in the Basic Math program is to try
to overcoMe this negative attitude and build in the student a feeling that
mathematics is a subject worthy of consideration.

Objectives

The major objective of Basic Math 7 is to provide an extensive review for the
student deficient in the basic skills of arithmetic. This will include the
following topics:

Place Value
The Four Fundamental Operations of Arithmetic
Measurement
Principles of Order
Elementary Number Theory
An Introduction to the Rational Numbers

Prerequisites and Selection of Students

Seventh grade status and a grade placement two or more years below grade level
on a standard test of mathematical achievement (or below tenth percentile).
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RECOMMENDED TEXTS AND REFERENCE MATERIALS

Basic Textbook:

Eicholz, O'Daffer, Brumfiel, Shanks .Basic Mbdern Mathematics - First Course;
Addison-Wesley, Inc. (Palo Alto, Calif., 1965)

Supplementary References:

Eicholz, Brumfiel, Shanks Supplementary Experiences
Addison-Wesley, Inc. (Palo Alto, Calif., 1965)

- First Course;

Longley, Cook FUn With Brain Puzzles; Fawcett Publications, Inc., (Greenwich,

Conn., 1965)

Meyer Fun With Mathematics; Fawcet4 'llications, Inc., (Greenwich, Conn.,
1961)

National Council of Teachers of Mathematics Enrichment Mathematics for the
Grades, TOenty-seventh Yearbook; National Council of Teachers of Mathe-
matics, Inc., (Washington, D. C., 1964)

National Council of Teachers of Mathematics Topics in Mathematics for nemen-
taxy SchooZ Teachers, TOenty -ninth Yearbook; National Council of Teachers
of Mathematics, Inc., (Washington, D. C., 1964)

Spitzer Enrichment of Arithmetic Webster Division - McGraw-Hill Book Co.,
(San Francisco, 1964)

Spitzer The Teaching of Arithmetic Houghton Mifflin Co. (Boston, 1961)

iv



UNIT

Place Value 8 days

II Addition and Subtraction 12 days

III Adding and Subtracting 13 days

IV Multiplication 13 days

V Division 10 days

VI Measurement 10 days

VII Basic Principles 9 days

SUGGESTED TIME ALLOTMENTS

First Semester
Suggested

Time *

Second Semester

VIII Multiplying 18 days

IX Dividing 20 days

X Number Theory 7 days

XI Fractions 15 days

XII Rational Numbers 15 days

*This suggested time schedule is based on a school year of 150 teaching days.

Thirty days have been allowed fbr testing, review, and other activities.
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UNIT I: PLACE VALUE
Chapter 1 in Basic Modern Mathematics Textbook 7

(8 days)

On completion of Unit I, the student should be able to

graph a given array by tens and write the whole number corresponding to the

array

identify the place value of a designated digit of a six-digit whole number

list a given set of whole numbers in ascending or descending order

write the numeral corresponding to a verbally stated number

read aloud a given list of numerals of less than seven digits

'TOPICS PAGE COMMENTS AND SUGGESTIONS

Grouping by Tens 1 EMphasize the fact that the number for which a
given digit stands depends upon its place in the
numeral.

2-Digit Numerals 2

Hundreds 3

3-Digit Numerals 4

Thousands

Reading the Odometer 9

5 and 6-Digit Numerals 10

One Million 11

7, 8, and 9-Digit 12

Numerals

Mountain Peaks in 14 Spend plenty of time reviewing during and at the
North America end of this and every unit.

Planets 16

1
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UNIT II: ADDITION AND SUBTRACTION
Chapter 2 in Basic Modern Mathematics Textbook 7

(12 days)

On completion of Unit II, the student should be able to

write two addition and two subtraction equations associated with two sets

recite from memory the sum of any pair of one-digit numbers and state the
subtraction facts corresponding to each combination

write the addition or subtraction equation for a giiren number line illustra-

tior, and conversely write the twelve addition combinations for three dif-

ferent whole,numbers by ordering and grouping

state the operations (addition and/or subtraction) necessary to the solu-

tion of short sentence word problems

TOPICS PAGE COMMENTS AND SUGGESTIONS

Addition and Subtrac-
tion are Related

Comparing Sets

Collecting Shells

20 Have the students compare two sets by a one-to-
one correspondence to show subtraction facts.

22 Demonstrate equations by using sets of objects.

23 Provide games and puzzles using addition and sub-
traction facts through 18.

Addition and Subtrac- 24

tion on the Number Line

Addends and Sums

Discuss the structure of the number line with the
students.

26 Discuss the function machine.
out the text.

Differences and Miss- 28

sing Addends

Treasure Map

It is used through-

31 Have an oral discussion about scale drawings.

The Order Principle 32

for Addition

The Grouping 33

Principle for Addition

Rearranging Addends 34

Sums Between 10 & 19 36 Number riddles can be used to create interest
and participation by the students.

2
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UNIT II (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Finding Differences 39
When You Know the
Addends

Another Way to Find 40 Begin using variables in discussions and written
Differences work.

Let students subtract problems such as "15 - 8 = n"
by doing two easy problems such as 15 - 5 = 10 and
10 - 3 = 7.

Short Stories 42

Guess-the-Rule Game 43 Have students make up their own rules. Then each
student should have the opportunity to present
his rule to the class with the teacher participa-
ting. However, the teacher should allow the stu-
dents to guess the rule as much as possible.
This activity can take several days, if the stu-
dents participate and continue to show interest.

The Function Game 44

3



UNIT III: ADDING AND SUBTRACTING
Chapter 3 in Basic Modern Mathematics Textbook 7

(13 days)

On completion of Unit III, the student should be able to

state the value (in cents and in dollars and cents) of two coin collections
and write the decimal numerals that represent their sum and difference

find the sum or differencL (requiring "carrying" or "borrowing") of any two
whole numbers

solve sentence word problems which are statements of addition and multipli-
cation facts

insert the symbols <, >, or = appropriately between two whole number sums
or differences

. TOPICS PAGE COMMENTS AND SUGGESTIONS

Pennies and Dimes 50 Stress grouping (dimes with dimes and pennies
with pennies).

Value of Coin Collec- 52
tions

Think, Think, Think 54

Sums: 10, 20, 30, 40 56

Addition: 2-Digit 58 Work through problems on page 58 in class. Pro-
Numbers gress slowly to column addition.

Subtraction 62 Several problems should be demonstrated before
assignment is made.

Inequalities 66

Sums: 2-Digit Numbers 68 Show "re-grouping" to explain "carrying." Good
place to use abacus.

Reasoning in 71
Subtraction

Place Value 72

Place Value and 73 Again "re-grouping" is the key.
Subtraction

4



UNIT III (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Subtraction: 2-Digit
Numbers

Working With Dollars
and Cents

74 Formalize "borrowing" from "re-grouping."

76 Note: Students may not be sure of basic "combi-
nations." Check this, use flash cards, etc., if
necessary. Have students work at board, Use con-
tests and games to stimulate interest.

UNIT IV: MULTIPLICATION
Chapter 4 in Basic Modern Mathematics Textbook 7

(13 days)

On completion of Unit IV, the student should be able to

group a rectangular array by rows and by colums and write the two procucts
that represent each grouping

replace a repeated addition expression with its equivalent product

recite from memory the product of any pair of one-digit numbers

solve short sentence word problems which are statements of multiplication
facts

TOPICS

The Meaning of
Multiplication

Products and Factors

The Order Principle
for Multiplication

Collecting Pennies

Collecting Dimes

Multiplication and
Repeated Addition

Throwing Darts

PAGE COMMENTS AND SUGGESTIONS

82 Give many examples to show relationship between
addition and multiplication.

84 As it will be used later, make sure students know
what we mean by product and factor.

85 It may help to take a multiplication table and
show it is symmetric about the diagonal.

86

87

88

89

5
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UNIT IV (CONTINUED)

TOPICS PAGE
COMMENTS AND SUGGESTIONS

Multiplication and 90 Large number line on the board may help.The Number Line

Multiplication Review 92

'Short Stories 93

One in Multiplication 94

Zero in Multiplication 95

Multiplication Facts 98 Have the students make up their own multiplica-
tion tables on graph paper.

Reasoning to Find 100
Products

Practice Finding 102
Products

The Forest Ranger 103

Finding Missing
Factors

104 Could be a good exercise to play competitive
games with in order to increase the students'
speed in multiplication.

The Post Office 105

Short Short Stories 106

The Function Game 107 Another game type oral exercise.

J

6
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UNIT V: DIVISION
Chapter 5 in Basic Modern Mathematics Textbook 7

(10 days)

On completion of Unit V, the student should be able to

graph a rectangular array by rows and columns and write the two quotients

associated with each grouping

replace a repeated subtraction expression with its equivalent quotient

find quotients by writing the missing one-digit factors

state the operations (addition, subtraction, multiplication, or division)

necessary to the solution of short sentence word problems

TOPICS

Division and Sets

At the Ball Game

Division and Subtrac-
tion

Division and the
Number Line

The Function '3ame

Division and
Multiplication

Quotients and Missing
Factors

Zero in Division

One in Division

PAGE

114

COMMENTS AND SUGGESTIONS

Emphasis here is on grouping of various sets into
subsets. Students sho-ild have practice in writ-
ing division equations for simple word problems.

116 These word problems sbould be done in class.
Allow time for discussion and checking.

117 Here we emphasize that division is merely re-
peated subtraction. Stress again the writing of
division equations.

This is another means of graphically representing
division. A thorough treatment is not necessary.

Function machines are interesting tools to famil-
arize students with basic operations. A discus-
sion of different kinds of function machines
might be valuable.

120 Emphasize that division equations can be written
as multiplication equations. Time might be spent
going from one form to the other.

121 This provides excellent practice in manipulation
of division and multiplication equations.

124 Division by zero guarantees instant disaster.
Let students know this in no uncertain terms.

125 Here we emphasize that a/a = 1 when a 0. This
is very important for later work.

7
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UNIT V (CONTINUED)

TOPICS

Division And Sets
Again

Short Stories

Quotients and Missing
Factors

Skills in Division

At the Dairy

PAGE

127

COMMENTS AND SUGGESTIONS

128 All these problems should be done to provide
practice in application of division in word prob-
lems. Insist that equations must be written.

129 Emphasize exercise 3 to show relationship between
division and multiplication.

130 More practice.

131 Here are more word problems. You may wish to add
supplementary exercises from other sources. This

is where more practice may be necessary.

UNIT VI: MEASUREMENT
Chapter 6 in Basic Modern Mathematics Textbook 7

(10 days)

On completion of Unit VI, the student should be able to

choose from a list a unit segment, square, unit, or cubic klnit appropriate

to a given line segment to the nearest half unit of measurement

draw a grid of one inch (or centimeter) squares over an irregularly shaped

figure and estimate its area

find the volulle of a solid by counting the cubes

state the larger of two liquid measures

TOPICS PAGE COMMENTS AND SUGGESTIONS

Ways of Measuring

Units for Measuring

134 Stress that units of measure are arbitrary and

that measuring is a form of counting.

136 Show the need for 3 different types of units (for

length, area and volume).

Measuring With Differ- 138
ent Unit Segments

Measurement is Not
Exact

142

8
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UNIT VI (CONTINUED)

TOPICS

Measuring to the
Nearest Inch

Measuring to the
Nearest Half-Inch

Finding Area

PAGE

143 Show interval within which length must fall.

COMMENTS AND SUGGESTIONS

144

146 Have students find areas of desks, the room, etc.
by using a square foot or a square yard piece of
paper.

Estimating Area 149

Finding Volume 150 Three dimensional models are very helpful here.

Liquid Measure 152 Models helpful again.

UNIT VII: BASIC PRINCIPLES
Chapter 7 in Basic Modern Mathematics Textbook 7

(9 days)

On completion of Unit VII, the student should be able to

find the missing elements in equations that are examples of the order,
grouping and multiplication-addition principles

solve short sentence word problems that involve the use of the order,
grouping and multiplication-addition principles

find the sum or product of a given list of numbers by ordering or grouping
into pairs whose sums are multiples of ten and then adding these multiples

write the equation assiciated with a given pair of rectangular arrays that
is an example of the order, grouping or multiplication-addition principle

TOPICS PAGE COMMENTS AND SUGGESTIONS

The Order Principle 156 Use of the number line may help. It may be men -
for Addition tioned that this is also called the commutative

property.

The Order Principle 157
for Multiplication

9
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UNIT VII (CONTINUED)

TOPICS PA1E COMMENTS AND SUGGESTIONS

The Grouping Prin- 158 Also called associative property. Show how

ciple for Addition grouping can sometimes make the operations easier.

The Grouping Prin- 159
ciple for Multiplica-
tion

Rearranging Addends 160

Rearranging Factors 161

Review of Principles 162

Working in the Book 163
Store

A New Principle 164 Also called distributive property of multiplica-
tion over addition.

The Multiplication- 166 More practice may be needed.
Addition Principle

Multiplication- 168
Addition Exercise

The Multiplication- 169 Could be used for oral exercises.
Addition Principle
Again

10

0,
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UNIT VIII: MULTIPLYING
Chapter 8 in Basic Modern Mathematics Textbook 7

(18 days)

On completion of Unit VIII, the student should be able to

find the product of a single and a multiple digit number

solve short sentence word problems involving the use of multiplication

solve equations involving the use of the multiplication-addition principle
for missing elements

write, without computation, the product of a whole number and 10, 100 or
1000

TOPICS PAGE COMMENTS AND SUGGESTIONS

Factors of 10 and 100 177 The aim here is to enable students to perform
mentally, multiplications by 10 and 100. Exten-
sive treatment may not be necessary.

Factors of 10, 20, 30 179

Related Products 180 Just more practice.

The Multiplication
Addition Principle

182 You may wish to refer to this as the distributive
property.

Multiplication- 183 Students should do all these problems.
Addition Problems

Using the Multipli-
cation-Addition
Principle

184 This simply involves using the distributive
property to simplify computation. Students may
need practice.

Multiplication- 185
Addition Problems

2-Digit Factors 186 This teaches the same thing in vertical form.
No special treatment is needed.

A Short Cut 187

Miles Per Gallon 189 It is felt that students can profit by as much
practice as possible in solving word problems.

Time 191

11
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UNIT VIII (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Finding Products

Moon Trip

How Many...

3-Digit Factors

193 This section is just more drill. Use if needed.
Possibly some students will not need it.

194

195 This might provide a welcome change in that the
approach is a little different.

196 For students having trouble, it would be helpful
to go through the explanation in the text care-
fully.

At the Airport 197

A
Factors With 4 or 198
More Digits

Short Stories 199

Estimating Products 200 This is a valuable section as it provides a means
for checking the reasonableness of answers. It

should be given thorough treatment.

Making the Best Guess 201

Map Problems 202 Although the arithmetic required for this section
is not rigorous, it does provide an introduction
to using maps. An extensive class discussion may
prove valuable.

Chapter Review 204 Students will probably need this.

12
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UNIT IX: DIVIDING
Chapter 9 in Basic Modern Mathematics Textbook 7

(20 days)

On completion of Unit IX, the student should be able to

find the quotient with and without remainders of two numbers when the
divisor is a single digit number

solve short sentence word problems involving the use of division

write a division problem associated with a given rectangular array

find a missing digit in the quotient of a given division problem

write the two division equations related to a given multiplication equation

TOPICS PAGE COMMENTS AND SUGGESTIONS

Quotients With Zero
Endings

About How Fast Can
They Go

At Camp and Short
Stories

The Function Game

Reasoning in Division

Division and Addition

208 Also use divisions by 10 and 100.

210

212 Assign all story problems (either as class dis-
cussion or assigned work).

214 You may follow this by asking each student to
make up several rules and see if the ,71ass can
find this rule.

216 Strive for the correct multiple of 10.

220 Good examples of the distributive property of
division over addition.

Estimating the Quotient 222

Finding the Tens
Digit for Quotients

Finding the Ones
Digit in Quotients

Finding 2-Digit
Quotients

224 These are all leading to the division algorithm.

226

229 Go over these steps carefully.

Delivering Newspapers 230
anC Short Stories

13



UNIT IX (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Comparing Prices and 232 Story problems are very important.
Short Stories

Money Problems 235

Remainders in 235 Stress that the remainder must be less than the
Division divisor.

Division and Sets

Checking Divisiol:

238 AnothBr approach to remainders.

239 Stress this.

UNIT X: NUMBER THEORY
Chapter 10 in Basic Modern Mathematics Textbook 7

(7 days)

On completion of Unit X, the student should be able to

identify the even or odd numbers from a given list

list the multiples of given whole numbers that are less than 100

list the factors of a whole number less than 50 and find the greatest com-
mon factor of two whole numbers less than 50

identify from a given list of whole numbers that are less than 50, the prime
and the composite numbers

completely factor a whole number less than 50

state whether a number is divisible by 2, 3 or 5 by using the divisibility
tests

TOPICS PAGE COOMENTS AND SUGGESTIONS

Even and Odd Numbers 246

Sums and Products- 248
Even or Odd

Multiples

Factors and Products

Provide plenty of time for class discussion on
even, odd, multiples, etc.

249 Be sure students say "twelve is the product of
four and three," rather than simply saying

250 "twelve is the product."

14



UNIT X (CONTINUED)

TOPICS

Finding Factors

Common Factors

Greatest Common
Factors

How many factors?

Prime Numbers

The Function Game

PAGE

251

252

253

COMMENTS AND HUGGESTIONS

An analogous situation would be to say that "the
number equal is equal." Such a statement is
meaningless. Similarly, when We say that the
number four is a factor, the natural question
arises "a factor of what?"

254

255

256 Plenty of oral drilling may be used in reviewing
even, odd, prime and composite numbers.

UNIT XI: FRACTIONS
Chapter 11 in Basic Modern Mathematics Textbook 7

(15 days)

On completion of Unit XI, the student should be able to

state the fraction that names a designated part of an array

choose from a list those fractions that are Improper

express a given fraction in lowest terms

tell whether or not two given fractions are equivalent

write a set of six fractions equivalent to a given fraction

TOPICS PAGE COMMENTS AND SUGGESTIONS

Number Pairs and
Fractions

Parts of an Object

Fractions and 7larts
of an Object

Fractions and Sets

260 Sometimes reading the vinculum as "of" is help-
ful. Thus 3/4 is read 3 of 4 parts.

261 Now we must insert "equal" parts.

262 Models for this work would be helpful.

264 .Do this work carefully as it leads to equivalent
fractions.

15
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UNIT XI (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Equivalent Fractions

Sets of Equivalent
Fractions

Building Sets of
Equivalent Fractions

Numerator and Denomi-
nator

266 The "discovery" approach works well here if
several examples are shown.

268

270 You may wish to go to 3/4 is equivalent to
3x/4x.

272 Just associating numerator with top and denomi-
nator with bottom ie sufficient here.

Fractions (Numerator) 276
> or = Denominator

More About Fractions 277

Zero Numerators

A Check for Equi-
valent Fractions

"Improper" fractions are not "improper" at all.
Also stress that we have 4/3 circles, not 4/3
of a circle.

279 0/4 can be read as zero fourths and thought of
as no fourths.

280 You may or may not wish to use the formal defi-
nition for equivalent fractions i.e. a/b is
equivalent to c/d if and only if ad = bc.

Equivalent Fractions 282
Again

Lower and Higher
Terms

More About Lower
and Higher Terms

Lowest Terms

More About Lowest
Terms

Lowest Term
Fractions

284 Stress that lower and higher terms are applied
only to equivalent fractions.

285 Notice there is no mention of "reduce."

286

287 "Common factor" is the key idea.

288

16



UNIT XII: RATIONAL NUMBERS
Chapter 12 in Basic Modern Mathematics Textbook 7

(15 days)

On completion of Unit XII, the student should be able to

match a given class of equivalent fractions with a point on a given number
line

insert the symbols >, <, or = appropriately between two rational numbers

give the lowest-terms fractions corresponding to evenly spaced points in
the interval from 0 to 4 on the number line

find the lowest-terms fraction for the sum and difference of pairs of frac-
tions having the same denominator and decimals having the same place value 1

find the lowest-terns fraction for the product of pairs of common fractions

convert coMmon fractions and whole number percents to decimals, and conver-
sely

TOPICS

Fractions

From Fractions to
Numbers

Rational Number
Exercises

Names for Rational
Numbers

Inequality

Rational Numbers
Greater Than 1

PAGE

294

296

298

300

COMMENTS AND SUGGESTIONS

Consider doing the activity described on page
332 of teacher's edition from the preparation
section.

Once the students have completed the test for
equivalence, you can have them write the equality
sign between the equivalent fractions and the
inequality sign (#) if they are not equivalent.
Do not ask the students to indicate less than and
greater than.

304 Use physical objects such as measuring cups, to
demonstrate inequality concepts.

306 A rational number such as 8/5 is in lowest terms.
There is no need of changing it to 1 3/5. How-
ever, 8/6 should at least be put in lowest terms
of 4/3.

17
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UNIT XII (CONTINUED)

TOPICS

Addition and
Subtraction

Whole Numbers and
Rational Numbers

PAGE COMMENTS AND SUGGESTIONS

308

310 Many games and puzzles are available for use in
regard to rational numbers.

Mixed Numerals 312

Measurement Using 313
Mixed Numerals

More About Addition 314
and Subtraction

Multiplication of
Rational Numbers

Finding Products

Decimals

Addition and Subtrac- 320
tion Using Decimals

Percents 321

316 Use material from supplementary experiences and
other sources to give the student more work with
operations of rational numbers-. Methods for

317 using these exercises are givenlon page 365 of
teacher's manual.

318

18



PREFACE

This resource guide for Modern Mathematics 8 is organized as follows:

1. A recommended sequence of units with a suggested
time allotment for each unit.

2. Unit Outlines
a; Specific objectives to be realized by the student

on completion of the unit.
b. A detailed breakdown of the unit into sub-units

with suggestions for developing topics and hints
for the teacher in presentation of topics.

The time allotment for each unit is included only as a guideline for the teacher.
The specific objectives of each unit set a basic body of material to be covered
in Modern Mathematics 8 and the standard of proficiency that should be expected
from each student in the Kent School District.

The fact that this guide can be beneficially revised will become evident with
use. We hope that teachers using it will critically analyze it and make comments
and suggestions about its utility, content and structure.

COMMITTEE FOR MODERN MATH 8 GUIDE

Cedric G. Hannon, Chairman
Kentridge Senior High School

Charles A. Standen GerSon A. Harms
Sequoia Junior High School Meridian Junior High School
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INTRODUCTION

Statement of Purpose

The purpose of Modern Math 8 is to provide a background for those eighth grade

students who plan to take Algebra in the ninth grade. The course is a contin-

uation and expansion of Modern Math 7 and offers students a sound development

of the structure of the real number system.

This knowledge together with the basic mathematical skills form an integral part

of the math background that such students will need as adults and at the same

time provides the necessary background for future math courses.

Objectives

Modern Math 8 is essentially a course intended to prepare students for subsequent

work in the mathematics program. To accomplish this objective, the following

topics will be introduced and developed:

fundamental operations with rational numbers, both positive and negative

comparison and measurement of plane and solid geometric figures

radicals and the Pythagorean Theorem

exponents and scientific notation

writing and solving equations with one variable and using these equations

to solve word problems

representing truth sets of equations and inequalities on the number line

Prerequisites and Selection of Students

Because from 70 to 80 per cent of all eighth grade students will be enrolled in

Modern Math 8 and because of the wide range of abilities and aptitudes in this

number of students, it is anticipated that some grouping will be attempted in

this course.

TO be placed in Modern Math 8 the student must Ivive satisfied one of the following:

a. Completion of Modern Math 7 with a grade of C or better.

b. Completion of Basic Math 7 with a grade of B or better and teacher

recommendation.
c. Completion of Modern Math 7 with a grade of D or X and teacher

recommendation.

Students who do not achieve to a satisfactory level may be transferred to Basic

Math 8.
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RECOMMENDED TEXTS AND REFERENCE MATERIALS

Basic Textbook:

Dolciani, Wooton, Beckenbach, Chinn Modern SchooZ Mathematics - Structure and
Method; Houghton Mifflin Co. (Boston, 1967)

Supplementary References:

Gundlach, Buffie, Denny, Kempf Junior Bigh SchooZ Mathematics; Laidlaw Brothers
(River Forest, Illinois, 1968)

Nichols Pre-Algebra Mathematics; Holt, Rinehart, Winston (New York, 1965)

Nichols, Flournoy, Kalin, Simon EZementary Mathematics - Patterns and Structure;
Holt, Rinehart, Winston (New York, 1966)

Longley, Cook Fun With Brain Puzzles; Fawcett Publications, Inc. (Greenwich,
Conn., 1961)

Parker The Structure of Number Systems; Prentice-Hall (Englewood Cliffs, 1966)

Scheid Elements of Finite Mathematics; Addison-Wesley Publishing Co. (Reading,
Mass., 1962)

School Mathematics Study Group Mathematics for Junior 'Nigh SchooZ; Yale
University Press (New York, 1961)

Smith Explorations in Elementary Mathematics; Prentice-Hall (Englewood Cliffs,
1966)

Wirtz, Botel, Numley Discovery in Elementary SchooZ Mathematics; Encyclopedia
Britannica Press (Chicago, 1963)
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SUGGESTED TIME ALLOTMENTS

Suggested
UNIT First Semester Time *

Rational Numbers 10 days

II Addition and Subtraction of Rational Numbers 10 days

III Multiplication and Division of itfttional Numbers 10 days

IV Geometric Figures in the Plane 8 days

V Congruence and Measurement of Plane Figures 12 days

VI Exponents and Scientific Notation 6 days

VII The Metric System 11 days

VIII Precision and Accuracy Optional
(10 days)

IX Decimal Numerals and Real Numbers 10 days

Second Semester

X Open Number Sentences 10 days

XI Solving Open Number Sentences 11 days

XII Using Equations 7 days

XIII Square Roots; Similar Figures 15 days

XIV Pyramids and Prisms 10 days

XV Cones, Cylinders, and Spheres 7 days

XVI Relations, Functions, and Graphing 14 days

XVII Probability Optional
(11 days)

"This schedule gives 454 total days with the omission of the two optional chap-
ters. Individual teachers may wish to vary the time allotments as necessary.

131



UNIT I: RATIONAL NUNBERS
Chapter 1 in Dolciani, Book 8

(10 days)

On completion of Unit I, the student should be able to

properly place a positive or negative rational number relative to two
given points on a number line

show with a Venn diagram and by the roster method the union and intersec-
tion of the sets of positive, negative, nonpositive, and nonnegative
rational numoers

name and define the opposite of any given rational number

TOPICS PAGE

Negative Numbers 2

Sets of Numbers 6

Opposites of Numbers 14

Order 17

Arrows on the Number 21

Line

COMMENTS AND SUGGESTIONS

The comments in the TM are quite explicit and
should be of sufficient help in teaching this
section.

Many students will have trouble placing the cor-
rect sign (< or >) between two negative numbers.

It is helpful if the students think of "absolute
value" as being the number of units away from the
origin on a number line.

A common mistake: -n may stand for a positive
or a negative number, not just a negative number
as some students will think.

$
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UNIT II: ADDITION AND SUBTRACTION OF RATIONAL NUMBERS
Chapter 2 in Dolciani, !3ook 8

(10 days)

On completion of Unit II, the student should be able to

graph on a number line the sum or difference of two given rational numbers

write a mixed numeral in the form a/b, where a and b are integers, b # 0,
and vice versa

write the absolute value of a given rational number

write another fractional name and decimal name for a given fractional number

write the sum or diference of any two rational numbers

write the generalizations for the closure property of addition, commutative
property of addition, associative property of addition, additive identity,
and the additive inverse property

match, from a list of numerical expressions, each of the above properties

write the generalization a - b = a + (-b) and change given subtraction
problems to equivalent addition problems

TOPICS PAGE COMMENTS AND SUGGESTIONS

Sums of Nonnegative 32 A brief review c.f the addition and simplification
Rational Numbers of fractions will be helpful. Review also how to

change a mixed number to a fraction and how to de-
rive a decimal numeral and percent equivalent to
a given fraction.

Sums of Negative
Rational Numbers

Sums of Rational
Numbers in General

37 Students tend tc. have great difficulty with the
concept of absolute value. The important thing
is that the :students learn to add signed numbers.
The concept of absolute value is only one means
for improving this skill. If the students can
form the necessary generalizations on their own,
this is sufficient.

41 The teacher will find that particularly for a
slower class extensive use of the number line in
introducing the addition of positive and negative
rationale will be extremely beneficial. The dis-
covery method can be used very successfully here.
A supplemental list of problems may also be re-
quired as a thorough mastery of this unit is
necessary before the introduction of subtraction.

2
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UNIT II (CONTINUED) .

TOPICS PAGE COMMENTS AND SUGGESTIONS

Properties of
Addition

Subtraction of
Rational Numbers

45 The closure property may give some students
trouble.

51 Stress the fact that a - b = a + (-b) and that
each subtraction problem should first be changed
to an equivalent addition problem before a solu-
tion is attempted.

Emphasize that subtracting a negative number is
the same as adding the additive inverse of the
number.

Grk.ie
-;,-

3
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UNIT III: MULTIPLICATION AND DIVISION OF RATIONAL NUMBERS
Chapter 3 in Dolciani, Book 8

(10 days)

On completion of Unit III, the student should be able to

give the sign of the product of any two rational numbers by inspection

find the product of two or more rational numbers

match the properties of multiplication with statements illustrating these
properties

give the sign of the quotient of any two rational numbers by inspection

find the quotient of two rational numbers

TOPICS PAGE COMMENTS AND SUGGESTIONS

The Product of a
Rational Number and
a Nonnegative
Rational Number

The Product of Two
Negative Rational
Numbers

Properties of
Multiplication

62 Use the concept of multiplication as repeated
addition to lead into the rules for the product
of a rational number and a nonnegative rationa2.

Be certain students realize the reasons why they
may use "slant bars" in the process of multiply-
ing or dividing rational numbers.

65 The table approach on page 66 is excellent.

Might use "Friend of a Friend" as shown in Algebra
1-2 guide on page 20.

68 The book's discussion will have to be expanded.

Division of Rational 73
Numbers



UNIT IV: GEOMETRIC FIGURES IN THE PLANE
Chapter 4 in Dolciani, Book 8

(8 days)

On completion of Unit IV, the student should be able to

identify from a drawing: a) transversal, b) corresponding angles, c) ex-
terior angles, d) interior angles, e) supplementary angles, f) vertical
angles, g) alternate angles

use a protractor to measure and construct given angles with no more than
one degree of error

bisect a segment and an angle using only compass and straightedge

duplicate a given triangle using only a straightedge and a compass

draw all axes of symmetry for a given figure, and label any point of sym-
metry the figure has

TOPICS PAGE COMMENTS AND SUGGESTIONS

Drawing Geometric
Figures

84 /t is recommended that the teacher become some-
what skilled in the use of the :Aackboard compass.
This may take some practice. 'For instructing the
students in using a protractor, the use of an
overhead projector and transparencies are strongly
advised.

Basic Constructions 92 See TM page 21.

Symmetry 98

1

5
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UNIT V: CONGRUENCE AND MEASUREMENT OF PLANE FIGURES
Chapter 5 in Dolciani, Book 8

(12 days)

On completion of Unit V, the student should be able to

state from given information whether or not two given figures are congruent

construct a figure congruent to a given figure

state the ASA, SAS, and SSS properties of congruence

list the corresponding parts of two congruent figures

identify the following from an appropriate drawing: radius, chord, diameter

find the perimeter of a given polygon or closed
and/or semi-circles

find the area of a given rectangular, circular,
region

define a circle and find the circumference of a
diameter

TOPICS PAGE

Congruent Figures 112

Congruent Triangles 118

Constructing Con-
gruent Triangles

124

Perimeter 132

Area 137

figures composed of segments

triangular, or trapezoidal

circle of given radius or

COMMENTS AND SUGGESTIONS

Stress the fact that although a correspondence
may be set up between any two polygons of the
same number of sides, this correspondence will
be a congruence if sides and angles are congruent.
Some time should be spent establishing the con-
cept of congruence of segments and angles.

See the geometry overlay notebook for sample
constructions that can be used oa the overhead
projector.

The teacher need not expect the student to memo-
rize all of the formulae in this chapter but
should expect the student to apply them.

4A1
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UNIT VI: EXPONENTS AND SCIENTIFIC NOTATION
Chapter 6 in Dolciani, Book 8

(6 days)

On completion of Unit VI, the student should be able to

write a number which is an integal power of 10 by use of exponents

multiply and divide numbers which are powers of 10 by use of exponents

write numbers in scientific notation

multiply and divide numbers written in scientific notation .

TOPICS

Exponents

Zero and Negative
Exponents

Scientific Notation

Scientific Notation
in Products and
Quotients

PAGE COMMENTS AND SUGGESTIONS

154 Emphasize note on top of page 155 in TM.

158 See TM.

161 Emphasize multiplying and dividing by powers of
10.

166 Note that answer must sometimes be converted
before it is in scientific notation.

In the exercises, remind students that their
answers in "decimal numeral" form need not have
a decimal.

Stress that it is very easy to estimate pro-
ducts and quotients when expressions are written
in scientific notation. You might ask students
to estimate answers before they actually work
problems.



UN/T VII: THE METRIC SYSTEM
Chapter 7 in Dolciani, Book 8

days;

On completion of Unit VII, the student should be able to

convert from one metric unit of length, volume, or area, to another

multiply and divide by integral powers of 10 mentally

use scientific notation to convert from one metric unit to another

convert from one unit to another in the English system

convert units of linear measure from English to metric and vice-versa

TOPICS PAGE COMMENTS AND SUGGESTIONS

Units of Length

Throught,ut this unit, do not require memorization
of equivalent units.

174 Stress that the yard is defined as .9144 meters.
This is exact. The same is true with 1 in = 2.54
cm. Other conversion factors are approximate.

Conversion of Linear 180 This section will give students much practice in
Units mental multiplication by powers of 10.

Metric Units of Area 184 One approach that can be used to convert units
of measure is to multiply by fractions equal to
"one" in which the numerator and denominator are
equivalent units of measure. For example, to
change 3 cm. to feet. The problem would be set
up as follows:

Metric Units of 188
Volume

Metric Units of Mass 192
and Capacity

1 in, 1 ft.3 cm. x
2.54 cm. 12 in.

Notice that the sequence is set up in such a way
that all the labels cancel except that one to
which we wish to change,

tsic i 9



UNIT VIII: PRECISION AND ACCURACY
Chapter 8 in Dolciani, Book 8

(10 days)

On completion of Unit VIII, the student should be able to

write the unit of measure for any given measurement

determine the greatest possible error for a giVen measurement

select the more precise of two given measures

determine the number of significant digits in a given measure

round off a given measurement to a given number of significant digits

find the relative error of a given measurement

TOPICS PAGE COMMENTS AND SUGGESTIONS

Unit of Measure and 202 The teacher should not expect complete mastery
Greatest Possible of this unit but rather should treat it as a
Error first exposure stressing the idea that a measure

is not exact.

Significant Digits 208

Relative Error 212



UNIT IX: DECIMAL NUMERALS AND REAL NUMBERS
Chapter 9 in Dolciani, Book B

(10 days)

On completion of Unit IX, the student should be able to

name a rational number corresponding to a given repeating or terminating
decimal

name a terminating or repeating dedimal corresponding to a giVen fraction

compare the size of two given 'numbers in both decimal and 'fractiOnal nota-
tion

name a rational and an irrational number between two given numbers

graph a given set of real numbers

use set-builder notation to name the set of real numbers on a given graph

TOPICS PAGE COMMENTS AND SUGGESTIONS

Decimal Numerals for 224 Stress that the "vinculum" is only over the
Rational Numbers repetend. Note that 2.45 = 2.4545 but that 2.45

is simpler.

Rational Numbers Named 229 This process will be difficult for sOme-students
by Repeating Decimal and mastery by all should probably not be expec7
Numerals ted.

Real Numbers 234 You might use Venn diagrams to stress the rela-
tionships between the real numbers, the rational
numbers, the integers, the whole numbers, and
the natural numbers.

Students may not believe the statement on page
237 which says that 759.9 = 760.0. Have them
help you justify this equation by using the pro-
cess of the preceeding section.

Density 241

Completeness and Graphs 245 Point out that density and completeness are not
equivalent.

Warn students that a common mistake in graphing
the sets in the exercises is to forget that the
variables represent real numbers and graph
points, instead.
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UNIT X: OPEN NUMBER SENTENCES
Chapter 10 in Dolciani, Book 8

(10 days)

On completion of Unit X, the student should be able to

write open number phrases expressing sums, differences, products, and
quotients

evaluate open number phrases when the value of the variable is known

determine truth or falsity of open number sentences in one or more
variables when the values of the variables are known

solve simple equations in one unknown by inspection

write an open number sentence to express a relationship in a simple
word problem

TOPICS PAGE COMMENTS AND SUGGESTIONS

Number Phrases 258 Students may wish to devise their own "mind read-
ing games" similar to those on page 258. Stress
also the difference between "phrases" and "sen-
tences." Subject and verb give a sentence as in
English.

Values for Open NuMber 262
Phrases

Statements and Open
Number Sentences

Solving Equations by
Inspection

266 The definitions on page 267 in the colored boxes
are invaluable here. They should be studied
carefully.

271 Encourage students to express answers in set
notation 0 in these exercises. It is a good
habit to acquire as it will be used extensively
later.



UNIT XI: SOLVING OPEN NUMBER SENTENCES
Chapter 11 in Dolciani, Book 8

(11 days)

On completion of Unit XI, the student should be able to

solve simple linear equations in one variable using the transformations
listed on page 283 of the text and acceptable set notation

write the addition and multiplication properties of equality

solve and graph simple inequalities using the transformations on page 296
in the text

TOPICS PAGE COMMENTS AND SUGGESTIONS

Solving Equations
by Transformations

Many students will be able to solve the given
equati,ms by inspection. However, require them
to .1?lw their work as a demonstration of their
understanding of the transformations discussecL

282 Most students will require a great deal of prac-
tice in just the mechanics of solving equations.
Supplementary problems can be taken from any
Algebra text.

More About Variables 288 If you assign any of the exercises in part C,
and Equations warn students that the solution sets of the

equations may have more than one member.

Solving Inequalities 294 4

Compound Inequalities 300 This section is optional. Include only if time
and class ability allow.



UNIT XII: USING EQUATIONS
Chapter 12 in Dolciani, BoOk 8

(7 days)

On completion of Unit XII, the student should be able to

translate word sentences into number sentences

represent two unknowns in terms of one variable

solve problems by use of an equation

solve percentage problems by use of an equation

TOPICS PAGE COMMENTSAND-SUGGESTIONS

Translating Word Sen-
tences into Number
Sentences

Applying Number Sen-
tences in One Variable

Percentage Problems

The material in this section will be difficult
even for superior pupils. Urge students to state
for what their variables stand and to show their
work. Also encourage them to draw diagrams as
an aid to setting up the proper equations.

312 Emphasize that the members of an equation repre-
sent nurbers.

316 Go through the steps of problem solving carefully.

322 Use the proportion with a variable to solve per-
centage problems.



UNIT XIII: SQUARE ROOTS; SIMILAR FIGURES
Chapter 13 in Dolciani, B000k 8

(15 days)

On completion of Unit XIII, the student should be able to

find square roots of numbers up to 1000 having rational roots

determine whether 3 numbers are Pythagorean triples

find the square root of any 3-digit number to two decimal places

write the square root of any 3-digit positive integer as the pi.oduct of
the greatest possible integer and the smallest possible radical

use the Pythagorean Theorem to find the third side of any right triangle
of which two sides are known, and write the answer in simplified form

apply the Pythagorean Theorem to such problems as finding the diagonal
of a rectangle

use the'idea'of similar polygons to scilve simple problems involving pro-
portion in measurement

identify corresponding parts of similar polygons and name the criteria
for determining similar triangles

TOPICS PAGE COMMENTS AND SUGGESTIONS

The Pythagorean
Property

Square Roots

Special Right
Triangles

332 This property is the basis for most of the work
done in this unit on radicals. It should be
treated thoroughly. Students should receive
considerable practice in verifying Pythagorean
triples.

336 Stress breaking down radicals into prime.kactors
as an aid to simplification of irrational square
roots. If this is done adequately now, future
troubles may be avoided.

339 Students may be overwhelmed by the material in
this section. The 300-600 right triangle dis-
cussion may prove,especially difficult. You may
need to provide reasons for each step In the
development of the formula b = a 13.

Urge students to draw diagrams to help with
solutions wherever possible.

14.
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UNIT XIII (CONTINUED)

TOPICS PAGE

Rational Approxima-
tions to Square Roots

343

Similar Polygons 347

Trigonometric Ratios 353

Scale Drawings 359

C1MMENTS AND SUGGESTIONS

In general, do not worry about finding these any
more accurately than two decimal places. Again,
stress the idea of breaking down the radicals
into simpler form.

Stress use of corresponding parts in solving word
problems.

Optional as time permits.

Optional. May provide welcome relief both for
students and teacher.



UNIT XIV: PYRAMIDS AND PRISMS
Chapter 14 in Dolciani, Book 8

(10 days)

On completion of Unit XIV, the student should be able to

define a line perpendicular to a plane

define the distance between two parallel planes

sketch a 3-dimensional figure, prism, and pyramid

identify the base, altitude, and slant height of a given polyhedron

identify from a given set of drawings, a tetrahedron, a triangular and rec:
tangular prism, a parallelpiped, and an oblique prism .and a regular prim

find the surface area of a right rectangular prism, a right triangular prism,
and a regular pyramid from a given drawing

find the volume of a prism and a pyramid from a given drawing

TOPICS PAGE COMMENTS AND SUGGESTIONS

Points, Lines, and
Planes in Space

Tetrahedrons and
Other Pyramids

Prisms

Surface Areas of
Prisms and Pyramids

Volumes of Prisms
and Pyramids

Even faster pupils may feel swamped by the con-
cepts in this unit. Do not require memorization
of the formulas.

374 Students invariably have trouble drawing 3-dimen-
sional figures. For suggestions as to how to help
them learn, see TM, pages 32-33.

379 When discussing a polyhedron, do not depend upon
the students' ability to picture it mentally.
The teacher should always have a model close at
hand throughout this section. (Plastic models
may be made easily and inexpensively.)

385 For additional help in visualization, see the
geometry transparencies book.

390 In order,to gain a better understanding of sur-
face areas and how the formulas are derived,
the teacher should have the students construct
models such as those on pages 384-385 and 389.

395 The emphasis should be on application of the
formulae. Students should not be expected to
memorize them.

16



UNIT XV: CONES, CYLINDERS, AND SPHERES
Chapter 15 in Dolciani, Book 8

(7 days)

On completion of Unit XV, the student should be able to

name the parts of a cone, cylinder, and sphere

find the surface area and volume of a given cone, cylinder, and sphere

It may be desirable to teach this unit after Chapter 16 or 17 if the students'
interest in area and volume seems to vanish at the end of Chapter 14.

TOPICS PAGE COMMENTS AND SUGGESTIONS

Cones and Cylinders

Spheres: Great and
Small Circles

Surface Area of
Cylinders, Cones,
and Spheres

Volumes of Cylinders,
Cones, and Spheres

408 Models are essential here.

412 The use of a world globe is good.

417 Have the students construct cylinders and cones
to illustrate the principles of this section.

422 Relationships between cylinder and prism, cone
and pyramid should be stressed and generalized.

Students should not be expected to memorize all
formulae in this chapter. The emphasis should
be on application.
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UNIT XVI: RELATIONS, FUNCTIONS, AND GRAPHING
Chapter 16 in Dolciani, Book 8

(14 days)

On completion of Unit XVI, the student should be able to

locate on the number plane any point given by an ordered pair (x,y)

determine whether an ordered pair determines a point which is in the
truth set of an equation in two unknowns

graph the truth set of any linear equation in two unknowns

solve two simultaneous linear equations by graphing

determine by inspection in what quadrant a point named by an ordered pair
will be found

TOPICS PAGE COMMENTS AND SUGGESTIONS

Solutions of Equations 432
in Two Variables

Solution Sets of Open 434
Number Sentences in
Two Variables

Rectangular Coordinate
Systems

Relations and Func-
tions

Graphing Linear
Equations

Emphasize the idea of ordered pairs. The students
have a tendency to ignore order, possibly as a
result of continuous exposure to the commutative
property.

438 It might be interesting for more able students
to find the distance between two pcints on the
number plane by use of the Pythagorean Theorem.
Also, a little information on Dep,cartes might
be of interest here.

443 You might want to give other examples of func-
tions from everyday life such as postage as a
function of weight and height as a function of
age.

Students will need many examples to show the
relevance of the definition of function on page
445. Stress that each element of the domain is
paired with only one element in the range. This
explains why the test at the top of page 446
works.

447 Possibly the graphs of equations which are not
linear could be shown here. Examples are:
y = x2 x2 + y2 = 1, = l/x, y = x3, y = 1/x2.
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UNIT XVI (MEMTNUED)

TOPICS

Graphing Linear
Inequalities

Systems of Linear
Equations

PAGE

452

COMMENTS AND SUGGESTIONS

454 Possibly, another method of solving these systems
could be introduced, but take care,that the stu-
dents do not try to do them all by addition.
Remember that the pmrpose,of the chapter is 1
gely an introduction to graphing'.

19
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UNIT XVII: PROBABILITY
Chapter 17 in Dolciani, Book 8

(11 days)

On completion of Unit XVII, the student should be able to

listthe possible.outcomes and give the probability of each.outcome an
experiment,involving "equally likely" outcomes

list the set of favorable oUtcomes and give the probability of one of these
occurring in.an experiment

establish the odds in favor of an event knowing the probability of the
event

find the probability of E u F where E and F are mutually exclusive events

find the probability of E U F where E and F are events which are not mutu-
ally exclusive

examine a random sample and establish empirical probability for an event

MOPICS PAGE COMMENTS AND SUGGESTIONS

The Probability of
an Outcome

The Probability of
an Event

The Probability of
E or F for Disjoint
Sets

The Probability of
E or F in General

This unit is an enjoyable one to cover during
the last days of school. Do so if time permits!
An excellent reference: S.M.S.G.'s Probability
fbr Intermediate Grades- Teacher's Commentary.

470 Emphasize that all possible distinct outcomes
of an experiment must be considered.

473 Distinguish between an outcome and an event,
which may be a set of favorable outcomes.

478 Work on "mutually exclusive." Be sure students
equate this idea with disjoint sets. Venn
diagrams are a useful tool for illustrating
this concept.

481 Intersection and union of sets should be re-
viewed if necessary.

Empirical Probability: 485
Samples

Example from TM page 38 is excellent.

20

151



PREFACE -

This resource guide for Basic Mathematics 8 is organized as follows;

1. A recommended sequence of units with a suggested
time allotment for each unit.

2. Unit Outlines
a. Specific objectives to be realized, by the ,student

on completion of the unit.
b. A detailed breakdown of the unit into sub-units

with suggestions for developing topics and hints
for the teacher in presentation of topics.

,

The time allotment for each unit is included only aer.a gUideline-for the teacher.
ihe specific objectives of each unit set a basic body of material to be covered
in Basic Mathematics 8 and the standard of proficiency that should be expected
from each student in the Kent School District.

The fact that this guide can be beneficially revised will become evident with
use. We hope that teachers using it will critically analyze it and make comments
and suggestions about its utility, content and structure.

COMMITTEE FOR BASIC MATHEMATICS 8 GUIDE

Dean D. Woerner, Chairman
Sequoia Junior High School

M. Joseph Tappero Cedric G. Hannon
Kent Junior High School Kentridge Senior, High School

Gordon A. , Harms
Meridian Junior High School
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INTRODUCTION.

Statement of Purpose

Ma purpose of Basic Math 8 is to provide an extensive-review of the funda-
mental operations of arithmetic for ,students who are significantly below
the level of most entering 8th graders in arithmetic skills. Although the
course does introduce some new material, particularly in the, areas of_geom-
etry and number theory, the primary purpose of the course is to provide a
review of previous work. For this reason, students who do' not need-this
type of course should be transferred to the regular Math 8:course as.soon
as possible.

1..e anticipate that some of the students in Basic Math 8 will be taking Pre-
Algebra in the 9th grade and, therefore, the course material is a little
more abstract than that in Basic Math 7. As Is often the case.in:reView
courses, motivation may be the single most important problem encountered
by the teacher. For this reason, the'teacher of Basic Math'8'may,be called
upon to exercise his utmost powers of imagination and creativity.

Objectives

The major objective of Basic Math.8 is to provide an extensive-review for
the student deficient in the basic skills of arithmetic. This review will
include the following topics:

Place Value
The-Four Fundamental Operations of Arithmetic
Measurement
Principles of Order
Elementary Number Theory
Rational Numbers
Decimals and Percents

Prerequisites and Selection of Students

Eighth grade status and a grade placement two or more years below grade level
on a standard test of mathematical achievement (or below tenth percentile).

Z71: 154



RECOMMENDED TEXTS AND -REFERENCE MATERIALS

Basic Textbook:

Eicholz, 0',Daffer, Brumfiel, Shanks Basic Modern Mathematics - Second Course;
Addison-Wesley, Inc. (Palo Alto, California, 1965)

Sv-plementary. References:

Eicholz, 01Daffer, Brumfiel, Shanks Supplementary Experiences - Second Course;
Addison-WesleY, Inc. (Palo Alto, California, 1965) -

Longley, Cook Rin With .Brain FUzzles; Fawcett Publications, Inc. (Greenwich,
.

? Meyer Fun With hUthematics; Fawcett Publications, Inc. (Greenwich, Conn., 1961)

National Council of Teachers of Mathematics Enrichment Mathematics for the
Grades, Moenty-seventh Yearbook; National Council of Teachers of Mathematics
Inc. (Washington, D. C., 1963)

( National Council of Teachers of Mathematics Topics in Mathematics for Elemen-
tary School Teachers, TOenty-ninth Yearbook; National Council of Teachers
of Mathematics, Inc. (Washington, D. C., 1964)

Spitzer Enrichment of Arithmetic; Webster Division - McGraw-Hill Book Co.
(San Francisco, 1964)

Spitzer The Teaching of Arithmetic; Houghton Mifflin Co. (Boston, 1961)



SUGGESTED TIME ALLOTMENTS

UNIT First Semester
Suggested

Time *

I Place Value and Number Bases 17 days

II Addition and Subtraction 14 days

III Multiplication and Division e 13 days

IV Measurement . . . . ..... . . . . .. 11 days

V Special Products and Quotients .... . . . 7 days

VI Estimation . . . 7 days

VII Multiplying 11 days

Second Semester

VIII Dividing 16 days

IX NuMber Theory ........... 9 daya.

X Fractions 13 days

-tk
XI Rational Numbers 9 days

XII Addition and Subtraction of Rational Numbers . . ... . 13 days

XIII Multiplication and Division of Rational Numbers 7 days

'cry Decimals and Percents . 9ly_s

150 days

*This suggested time schedule is based on a school year of 150 teaching days.
Thirty days have been allowed fbr testing, review, and other activities.



UNIT I: PLACE VALUE AND NUMBER BASES
Chapter 1 in Basic Mbderu Mathematics Textbook 8

(11 days)

On completion of Unit I, the student should be able to

write a numeral representing a numberzgiven in words

state from a.given numeral how,many'ones, tens-, hundreds, thoUSands,.or
millions it represents

TOPICS PAGE

Grouping by Tens
2-Digit Numerals

3-Digit Numerals

4-Digit Numerals

Comparison-Place Value 8

Inventions

f:COMMENTSY-AND SUGGESTIONS

2 Provide containers of beads or beans, bundles of
stidks or straws, etc for students to physically
do seghe of theproblems.in the :first:threesec-
tions.

Thousands

Millions

4:

Population'

10 Spend time discussing and working the section on
inventions to provide a stimulating experience
in work and place value concepts.

12

Discuss thoroughly the excellellt coMpariaous of
a million on page 15.

The best time-for a discussion on pages 16 and
,-17 would-be-after the students try working the
exercises. The chief value of this is the ex-
planation,which'the students might give to tell
how they arrive at the correCt answer.

Billions and 20
Trillions

Base Ten and Base 21
Four. ,

-

More About Base Four 23 Provide plenty;of opportunity for the students
to discover the grouping concept Of base ten and
base four.

Objects such,as beads or sticks can be very help-
ful when working with base four.
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',.cUNIT 1 ICONTINUED1

TOPICS PAGE COMMENTS AND SUGGESTIONS

Operations Using Base 24 Provide plenty of activities such as games and
Four Numerals ,puzzles,.throughout,thiS unit:andYtheiemainder;.

of the book.. Consult textbooks and 'reference
listi:for recommended-:sourcesof%mathematiCal Side
trips.

UNIT II: ADDITION AND SUBTRACTION
Chapter,2 in B-asic Modern Mathematics ,Textbook 8

(14 days)
;i-

On completion of Unit
,

thecstudent shouId,berable to

write the union and intersection of two sets

add and subtract numbers that involve carrying and borrowing

write an addition fact as a related subtraction fact and vice versa

simplify addition problems by changing the'order and grouping of numbers

add and subtract numbers with three or more digits

a, COMMENTS AND:SUGGESTIONS;-_

Sets

Addition,

Subtraction_

At the Service
Station t

Short Stories

The Function Game

The Order Principle
for Addition

-

." '7.4it5t

The Grouping Prin -
ciple for Addition

28 For some topics such as carrying and borrowing
in addition and subtraction, it may be helpful,
especiallyfor less able students, to use a few
set_sdemonstrations to show "breaking apart" sets

30 r.of.-ten,and,regrouping.
:

32 Mastery of addition of single digit numbers is
-of mtmost Importance since we base subtraction
facts on knowledge of addition facts.

33

36 Iiet'stUdentsymake up-.their..Ownfunction rules
and.,giVe.SachHatudent. OppOktunity to' lead the..

. . . .



UNIT II (CONTINUED),

TOPICS PAGE COMMENTS'AND SUGGESTIONS

Using the Order and
Grouping Principles

Reasoning-Addition

Column Addition

Sums - 2-Digit and
3-Digit

Column Addition -
Larger Numbers

Energy

38

39 Give the students some exercises in .which you
read three nUmbers and they give the sum. Stu-

40 deats can become quite good at mental addition
with, a little- practice.

42

44

45 Allow plenty of discussion as some stUdents may
haVe interesting comments to contribute because
of their exposure to public conccrn for dieting
and calorie counting.

Money - Finding The 46
Total Amount

Planning the Camping 47
Trip

Regrouping

Subtraction -
2-Digit Numbers

The Human Skeleton

Subtraction -
3-Digit Numbers

Science Short Stories 52

48

49

History Short.Stories

Shopping PrObleths

More Regrouping

More Subtraction

Animal Weights

Waterfalls of
North Amerioa



UNIT III: MULTIPLICATION AND DIVISION
Chapter 3 in Basic Modern Mathematics Textbook-8

(13 days)-

On completion of Unit III, the student should be able to

write simple multiplication facts as related division

simplify multiplication by using the multiplication -

write multiplication facts through 9 x 9

solve word problem using multiplication and division

additiOri'Prindiild

TOPICS

Multiplication

Division

Multiplication and
Addition

PAGE

64'

65

Division and 67
Subtraction

MUltiplication and 68
Division are Related

The Order Principle 70
For Multiplication

The Multiplication- 71
Addition Principle

0 and 1 in Multipli- 72-
cation

Reviewing Multipli- 73
cation Facts

Threes, Fours, & Fives 74

Sixes, Sevens, Eights, 75
and Nines

Multiplication 76
Exercises

Number Line Exercises

COMMENTS AND SUGGESTIONS

Oral work in class may be all that is needed on
these five topics but exercise 3 on page 68
should be covered thoroughly so the students know
why they should multiply or divide and not just
guess.

Show how this principle can be used to "break
apart" factors to simplify multiplication:

As suggested in the book, haire-each et.udent make
and keep his own, multiplication table.

77 Good exercises to play games with.



uNX7LIII (-0NTINuEp),

lOPICS PAGE COMMENTS:ANp SUGGESTIONS

More Number Line 78
Exercises

Animal Short St....:ries 80

Missing Factor 81
Exercises

4
Using Multiplidation 82 Make sure the students can- handle this division
to Divide concept before moving on.

,

Products and Factors 83

0 and 1 in Division 84 Remind students that zero, ieL the, Multiplicative
Annihilator and its use in division will bring
disaster and devastation., ,D0 NOT DIVIDE BY ZERO.

Using Division to
Solve Problems

86

At the Grocery:Store 8,7,1

The Function Game

Weights on the

88 Good exercise to use as competitive class game.

Moon 90

Short Space Stories 91



UNIT IV: MEASUREMENT
Chapter 4 in Basic Modern Mathematics Textbook 8

(11 days)

On completion of Unit IV, the student should be able to

write or state orally whether linear, square, or cubic measuring units
are needed in a problem

measure the length of an item to the nearest half unit

find the perimeter and area of,a rectangle with given length and width
...1,

find the surface area of a rectangular solid having given dimentions (whole
numbers only)

write a ratio comparing the measure of two objects

solve a simple problem involving ratio

TOPICS PAGE COMMENTS AND SUGGESTIONS

Length, Area, and 96 Models would be helpful hereanclthrOughOut this
Volume unit..

Finding Length

Inch and Centimeter
Rulers

Estimating Length

98 The unit for measurement of length is arbitrary.

99 The students should either have or make centi-
meter rulers.

100 Stress the interval within which a measurement
lies.

A Buried Treasure Map 101

Finding Axea

Area: Rectangles

Finding Volume

Estimating Perimeter

Measuring to Find
Perimeter

Surface Area

102 We start with counting to find area.

104 Due to past experience, classes will come up
with the formula, or at least a rule, for area
of a rectangle.

106 We now use counting to find volume.

108 A few examples on the board with student par-
ticipation will fix the idE:a of perimeter.

110

112 Models are necessary here.



UNIT IV (CONTINUED)

TOPICS PAGE _COMMENTS AND SUGGESTIONS_

Surface Area
Exercises

114 Here again we count to find surface area:.

Liquid Measure 116 Models filled with sand or water, though Messy,

Indhes, Feet, Yards, 117
4and Miles

Ratio and Scale

are very helpful.

118 Exercise 7 on page 119 should make an interes-
Drawing ting assignment.

UNIT V: SPECIAL PRODUCTS AND QUOTIENTS
Chapter 5 in Basic Modern Mathematics Textbook 8

(7 days)

On completion of Unit V, the student should be able to

find products and quotients involving factors which are multiples of 10

simplify multiplication problems using the order and grouping principles

simplify computation problems using the multiplication-addition principle

TOPICS PAGE COMMENTS AND SUGGESTIONS-

Multiples of 10, 100,
and 1000

Using the Grouping
Principle to Find
Products

Special Products

Special Quotients

Reasoning

122 The symbolism used in this section is introduced
on page 77. If you choose to use this section,
it might be wise to review first.

124 Here we use the associative property to simplify
computation to enable us to multiply by 10 or
100. This is a worthwhile tool and should be
given thorough treatment.

126 These sections provide practice in using the
rules for multiplying by 10 and 100. Even the

127 poorer students should have some success here.

128 This is an introduction to a little-number
theory which should help students to determine
whether or not an answer is reasonable. Add-
itional practice may be indicated.

7
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UNIT VACONTINUED)

TOPICS PAGE

Buying and Selling
Clothes

Using the Order and
Grouping Principles

The Multiplication
Addition Principle
and Its Use

COMMENTS AND SUGGESTIONS

129 This is application of previously covered mater-
ial in the unit. All exercises should be done.

130 Applying commutative and associative properties
is extremely important in later work. It should
be stressed.

132 The distributive property my be the most impor-
tant topic in the understanding of algebra. Al-
though many students in Basic Math 8 will not be
taking algebra, the property's value in simpli-
fying computation makes its inclusion worthwhile.

UNIT VI: ESTIMATION
Chapter 6 in Basic Modern Mathematics Textbook 8

(7 days)

On completion of Unit VI, the student should be able to

estimate sums, products, differences and quotients with a reasonable
degree of accuracy

TOPICS PAGE

Estimati4g 138

Estimating Sums 140
And Differences

Estimating Products 142

COMMENTS AND SUGGESTIONS

Notice on page 166 of Teacfier's Edition.

Good oral exercise.

Which Estimate is 144 Optional topic.
Best

Estimating Quotients

Short Stories -
Estimation

Estimation for Fun

145

147

8
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UNIT VaI: MULTIPLYING
Chapter 7 in Basic Modern Mathematics Textbook 8

(11 days)

On completion of Unit VII, the student should be able to

multiply 3-digit numbers

solve word problems involving 3-digit multiplication

TOPICS

One 2-Digit Factor

Factors With 3 and
4 Digits

Area Exercises

City Altitudes

2-Digit Factors

More About 2-Digit
factors

Volume Exercises

Records

Short Stories

Multiplication
Exercises,

Two 3-Digit Factors

The Statue of Liberty

Multiplying Practice

Speed of Sound

PAGE

152 Be sure the students understand the idea of
"breaking apart" when-they multiply. .

COMMENTS AND SUGGESTIONS

154 This provides good practice in the "breaking
apart" method. Show carefully why the "short
cut" works.

156

157

158

160

Review the rule for areas of rectangles.

One of these factors is a multiple of 10.

This is the development of the multiplication
algorithm for 2-digit numbers. Be sure the
students have mastered the preceeding topic
before doing this.

161 Do not insist on use of the volume formula.
.Number of blocks in a layer times the number
of layers is sufficient.

162

163

164

166 Review multiplication by multiples of 100. Show
how, the algorithm parallels the "breaking apart"
method.

167

168

169

9

165



UNIT VIII: DIVIDING
Chapter 8 in Basic Modern Mathematics Textbook

(16 days)

On completion of Unit VIII, the student should be able to

divide problems with one-, two-, or three-digit quotients and'one- or two-
digit divisors

solve word problems using division

TOPICS PAGE COMMENTS AND SUGGESTIONS

Estimation

Quotients and
Remainders

Subtraction and
Quotients

Multiples of 10 in
Estimation

176 This gives a good introduction to non-exact
division.

178 Note the use of repeated subtraction to develop
the division algorithm.

180 Help the students arrive at a good first guess,

182 These problems will help in first estimates.

Finding the Quotient 184

Finding and Checking 186
Quotients

Finding a Substitute

Here is the simple form of the division
algorithm.

Insist that students do check.

188 Just try guessing and checking the guess until
the students (hopefully) come up with a rule.

Finding the Average 189

Multiples of 100
in Estimation

Finding 3-Digit
Quotients

A short cut --
1-Digit Divisors

Finding Spedial
Averages

.Temperature

190

191 All of these problems should be assigned.

192 Go over this development of short division care-
fully.

194

195

10
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UNIT:VIITAPONTINUEDY:,

TOPICS

Alaska and Hawaii

More Estimation

PAGE

197

198
.

Multiples of 10 199
As Divisors

Larger Quotients 200.

Trains , 201

Estimation Exercises 202

COMMENTS AND SUGGESTIONS.

2:-Digit Divisors 203 Again try for best eStimates.

Short Stories

Estimation - Larger.
Factors

204 -

205 These are necessary as background to division.

Division & Quotients 206
Between 10 and 100

Finding 2-Digit
Quotients

Multiplication and
Money .

Division and Money

207 Being able to solve these problems is the objec-
tive of this entire unit.

. 208.: ,.=.Try to work..intuitively into money notation with
;multiplication- and division.

209

167
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UNIT IX: NUMBER,THEORY
Chapter 9 in Basic Modern Mathematics Textbook 8

(9 days) ,

On completion of Unit IX, the student should be able to

state whether or not one number is a factor of another

construct a "factor tree"

factor a composite number into a product of primes

find the greatest common factor and the least common multiple of numbers
less than 100

TOPICS PAGE COMMENTS AND SUGGESTIONS

Even and Odd Numbers 216 Students should understand that an even number
is two times a whole number and that an odd
number is one more than an even number.

Factors 218

Finding the Factors 219
of a Number

Factor Trees

Prime Numbers

220

222 As a reinforcement activity for prime numbers,
you might find it helpful to list additional
prime numbers, perhaps those between 50 and 100.

Union and Intersection 224
of Sets

Greatest Common 226 If the students are unable to list all the fac-
Factor tors of a given number, they will likely have

little success with this lesson.

Common Multiples 228

Least Common Multiple 229 Least common multiple means least common non-
zero multiple.

Let's Review

Find the Number

230

231



Chapter 10
UNIT X: FRACTIONS

in Basic Modern Mathematics Textbook 8- ..

On completion of Unit X, the student should be able to

:

name the fraction represented by a figure

identify the numerator and denominator of a given fraction=

write a set of equivalent fractions from a given fraction

check whether two given fractions,are e iquvalent by using the cross-
.

product method

reduce a fraction to lowest terms

TOPICS PAGE

Number Pairs and
Fractions

Fraction Exercises

COMMENTS AND SUGGESTIONS-.

236 Models would be helpful here and throughout this
unit. Cutting up poster paper to represent
fra.'ctions is good.

238

Numerator and 239
Denominator

Numerdtor (> or =) 240
Denominator

This should be review.
'

Explain that "improperu'is a'term held-over from
older math and &peg not have- ihe usual 'connota-
tion.

Zero Numerators 241

More About, Fractions 242 0/4 can _be thought- of .aS..nofourths-

Equivilent'Practions 244'] - Uee'aivarit6itikie approach here. SaVe 'the formai
definition for later.

Sets of Equivalent 246
Fractions

Building Sets of Yoi ShoUld'beible to
Equivalent Fractions

A Check for
Equivalen-t Fractions

More About Equivalent 252
Fractions

generalize a/b ax/bx.

250 This is the time for the formal definition for

. _ ' t 4 3- f -
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TOPICS PAGE

Lower and Higher
Terms

Lowest Terms

UNI71X,(C0NTINUED)

254 These are ill leading to "reducing" fractions.

COMMENTS. AND SUGGESTIONS

7

255.

More About Lowest , 256 :

: Terms

Reducing to Lowest 258- A kraction is said to be in lowest terms (or
Terms 4f,the. numerator.,and,denonanator have

no comMon factor .excepi "1"'.

Reducing Fractions 260

Fractions Short 261
Stories

UNIT XI: RATIONAL NUMBERS
Chapter 11 in Basic Modern Mathematics Textbook 8

(9 days)

On completion of Unit XI, the student should be able to

name a class of equivalent fractions using one rational number and graph
that class as a point on the.nuMber line

insert the proper comparison symbol between two given rational numbers
r

TOPICS PAGE COMMENTS AND SUGGESTIONS

From Fractions to 288 laxn:Lboit on the chalkboard several lowest termed
Numbers fractions and have the students build sets of

equIvalent fractions.

Names for Rational 270 Emphasize that we can select any fraction from,
Numbers the set of equivalent fractions and use it for

the name of the rational number.
,

Equality

Inequalities

272

274 , at,miay.benefit some of the less able students
to experiment with various physical devices.

Rational Numbers 276
Greater Than One

14



UNIT,XI (CONTLNUED)

TOPICS

Rational Number
Exercises

Short Stories
Rational::Numbers

Let's.Review

The Panama Canal

COMMENTS:AND SUGGESTIONS

278 The most important thing you-Oan deptoAprepare
students for.this lesson is to..,.givetheur-the
opportunity to use-different fractions to repre-
sent a single ratione1f:huMber.

Tall Buildings 282

Short Stories (Weights) 283 If time permits, provide some review of measure-
ment concepts, especially those of surface area
and volume.

UNIT XII: ADDITION AND SUBTRACTION OF RATIONAL NUMBERS
Chapter 12 in Basic Modern Mathematics Textbook 8

(13 days)

:

On completion of Unit XII, the student should be able to

add two rational numbers which are represented by fractions having
different denominators

subtract rational numbers, using the same familiar inverse relationship
that exists between addition and subtraction of whole numbers

add.. rationalr numbers using mixed numeral notation

simplify the answers to addition problems for which the fractional part
of the answer represents a rational number that is greater than or equal

to one

, TOPICS

Addition and Sub-
traction

PAGE

288

- COMMENTS AND SUGGESTIONs

Whole Numbers and 290 At this time, it is not necessary to have stu-
Rational Numbers dents put fractions in lowest terms.

15
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UNIT.XIIACONTINUED)
.

PAG

MixedNumerals and
ImprOper,FractionS

Rational Number
Problems

Sums of Rational
NuMbers

Sums and Differences

Finding S

Finding Sums and
Differences

Let's Review

Temperature

Least Common
Denominator

Methods for Adding
and Subtracting

Short Stories

Basic Principles
(Addition)

More About Addition

292:7

293,

294

296

298

300

302

303

COMMENTS:AND SUGGESTIONS'...

Some of the students may
numbers another way, i.e
If they don't understand
don't insist on doing it

want to,,adcLitationalI
a" - ctd 7 ad bO/bd.

this fa4._itgell,:_ then
the textbook way.

304 Allow, the students considerable freedom in the
methods they use for adding and subtracting
rational numbers of different denominators.

306

307

308 Emphusize that using the commutative and the
associative principles together allows us to
rearrange addends in any way we please. .

310 Try some activities such as mathematical base-
ball, puzzles, etc. to create interest.

More About Subtraction 312

Short Stories

Let's Review.

The World

Orbital Speeds of
Planets .

313

315

317

16



UNIT XIII: MULTIPLICATION AND DIVISION OF RATIONAL NUMBERS
Chapter 13 in 'Basic Modern Mathematics TextbOolc 8

(7 days)

On completion of Unit XIII, the student should be able to

find the product of two rational numbers

find the quotient of two rational numbers
factor" method

ii#164±*4 m10-ging

TOPICS

Regions and
Multiplication

PAGE '--COMMENTSAND SUGGESTIONS

318 Show many examples .at -the board,or on-the-over
head projector. Studente-should- assoeiate-:the
word "of" with multiplication.

.

The Number Line and 320 Have students use the number line at the board
Multiplication to find various products. Notice the different

examples of multiplying a whole number by a
fraction and a fraction by a fraction.

Basic Principles 322 Students should be aware that the basic princi-
ples of whole numbers 'also hold true for rational
numbers.

Some Special Products 323

Finding Products 324 Some more explanation of the example on pag,..
324 may be needed.

Multiplication and 326 Some review of whole number division may b
needed to get this concept across, i.e.,
2 x 3 = 6, 6 * 3 = 2.

Division

The Function Machine 327

ShOrt.Stories 328
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UNIT XIV: DECIMALS AND PERCENTS
Chapter 14 in Basic Modern Mathematics Textbook 8

(9 days )

On completion of Unit XIV, the student should b .able to

read orally numbers written in decimal notation

add, subtract, d multiply numbers using decimal notation to thousandths

solve money problems and other word problems with decimals in them

interchange fractional and percent notation

TOPICS PAGE COMMENTS AND SUGGESTIONS-

Fractions & Decimals

Decimal Exercises

More About Decimals

332 Be sure to expand a decimal, i.e.,
.736 = 7/10 + 3/100 + 6/1000 = 736/1000.

334

335

More Decimal Exercises 336

Addition and Sub-
traction

Adding

Decimals & Money

Decimal Problems

Multiplying With
Decimals

Multiplying -
A Short Cut

Percent Notation

Rational Number
Problems

337 Notice that .6 + .5 = 11/10 = 10/10 + 1/10 = 1.1.

338 Lining up the decimal points is simpiy a way of
assuring us of having the same denominators.

340 480 = $.48 = 48/100 dollars.

341

342 Show the parallel between multiplying denomi-
nators of common fractions and the placement of
the decimal point in multiplication of decimal

343 fractions.

344 Stress that this is simply another way to
represent rational numbers.

346 Insist that students use both decimals and
fractions in the solution of these problems.

Short Stories- 347

,-

18
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PREFACE:

This resource guide for Geometry 1-2 is organized as follows:

1. A recommended sequence of units with a suggested
time allotment for each unit.

2. Unit Outlines.
a. Specific objectives to be realized by the student

on completion of the unit.
b. .A detailed breakdown of the unit into sub-units

with suggestions for developing topics and hints
for the teacher in presentation of topics.

The time allotment for each unit is included only as a guideline for the teadher.
The specific objectives of each unit set a basic body of material to be covered
in Geometry 1-2 and the standard of proficiency that should be expected from eadh
student in the Kent School District.

The teacher will note that this guide consists of 12 units whereas the textbook
consists of 14 chapters and two appendices. Two of the chapters and one appen-
dix have been incorporated with other chapters under single unit headings. The
incorporated sections have not necessarily been de-emphasized. But since much
of the material in these sections is optional, the concepts which are considered
important have been grouped with topics to which they are logically related.

It is very important that the teacher make himself completely familiar with the
commants in the teachers' text (green pages). The authors have many valuable
suggestions for the presentation of ideas and give explanations of objectives
for the study of certain units. This guide is intended to supplement the authors'
guidelines and coordinate the teaching of Geometry in the Kent School District.

The fact that this guide can be beneficially revised will become evident with
use. We hope that teachers using it will critically analyze it and make comments
and suggestions about its utility, content and structure.

F. Murray Anderson
Kent-Meridian Senior

Willard J. Gowenlock
Kent-Meridian Senior

H. Cory Olson
Kent-Meridian Senior
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William E. Raschkow
High School Kent-Meridian Senior High School
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INTRODUCTION

Statement of Purpose

The purpose of this course is to provide the students with an awareness of the
structure of mathematics; to develop the students' capacity for analysis and
orderly, consistent thinking and to acquaint the student with the properties
of plane and solid figures as a foundation for further studies. .

Although complete mastery of all phases of Geometry is not expected, certain
minimal standards of proficiency must be met for .successful completion. The
rigcr of the course, however, should be sufficient to satisfy basic college
entrance requirements.

Objectives

The general objectives of Geometry 1-2 are to have students:

understand the basic structure of geometry and through geometry further
understand the nature of mathematics

develop the ability to analyze geometric figures and build a knowledge
of the relationships among geometric elements

grow in the understanding of the inductive and deductive methods

gain an appreciation for the need of and develop a precise geometric
vocabulary

use and strengthen algebraic skills

gain a knowledge of coordinate geometry and the relationship of algebra
and geometry

use and appreciate creative thinking

Prerequisites and Selection of Students

Before enrolling in Geometry 1-2 the student should satisfy One of the following:
a. Satisfactory completion of Algebra 1-2.
b. Completion of Lab Geometry with'a grade of C or better.

Geometry 1-2 is normally considered a 10th grade course, however, a limited num-
ber of carefully chosen students will be enrolled in the 9th grade as part of the
accelerated program. At the 10th grade level students will be grouped accord-
ing to the recommendations of their previous math instructors. Should 10th grade
students not achieve a satisfactory level during the first semester they should,
with teacher approval, be transferred to Lab Geometry.

177



RECOMMENDED TEXTS AIO''REFERENCE MATERIALS

Basic Text:

Jurgensen, Eonnelly, Dolciani Modern Geometry - Structure and Method; Houghton
Mifflin Co. (Boston, 1965)

Supplementary References:

Lewis Geometry - A Contemporary Approach; D. Van Nostrand Co. (Princeton, New
Jersey, 1964)

Moise Elementary Geometry from an Advanced Standpoint; Addison-Wesley
Publishing Co. (Reading, Mass., 1964)

Moise, Downs Geometry; Addison-Wesley Publishing Co. (Reading Mass., 1964)

School Mathematics Study Group Geometry - Parte I & II; Yale University Press
(New. Haven, Connecticut, 1960)

iv



UNIT

Basic Elements 9 days

II Induction 9 days

III Deduction and Logic 13 days

IV Angle Palationships and Perpendicular Lines ...... . 10 days

V Parallel Lines and Planes 8 days

VI Congruence 14 days

VII Similarity 20 days

SUGGESTED TIME ALLOTMENTS

First Semester
Suggested

Time *

Second Semester

VIII Circles, Arcs, and Angles 15 days

IX Constructions and Loci 10-days

X Introduction to Coordinate Geometry 19 days

XI Areas in the Plane 13 days

XII Areas and Volumes of Solids 10 days

150 days

"It may be noted that the time schedule is based upon 150 instructional days.
Thirty days are allowed for testing, review, and other activities. The time
schedule as presented suggests more instructional days for the first semester
than the second. This is done so that a block oftime could be devoted to a
general review of Geometry at the end of the second semester.
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UNIT I: BASIC ELEMENTS
Chapter 1 in Jurgensen Textbook

40' (9 days)

On completion of Unit I, the student should be able to

define and illustrate, where possible, the vocabulary words in this unit

use Venn diagrams and the roster method to represent unions, intersectic
and complements of given sets

find the dittance between pairs of points on the real number line, when .
coordinates are given

find the measure of an angle, with the aid of a protractor, when the zero
scale does or does not lie on one .side of the 'angle

compute aagular measures, including sums and differences, in degrees,
minutes, and seconds

TOPICS PAGE COMMENTS AND SUGGESTIONS

Representing Sets;
Relationship Between
Sets; Venn Diagrams

1 It is suggested that sections.1-3, which should
be largely review, be assigned the first day;
second day, Test 1 of Progrese Tests to be ad-
ministered as a diagnostic test'to determine
class level of understanding.

Real Numbers; Number 11
Line; Distance Be-
tween Points; Abso-
lute Value

Points, Lines and
Planes; Basic Un-
defined Terms; Es-
sential Definitions

Angleseend Their.
Measurement, 1-9
Angle, 1-10, Measure-
ment of Angles, 1-11,
Special Angles and
Angle Relationships

Test 2 (Progress Tett) may be used for a grade
score and basis for review.

22 Emphasize the difference in meaning and notation
between a set and the measure. We Should agree
that in this assigned course, "=" (equality)
means identity; i.e., either the same set of
points when considering geometric sets or the
same number.

30 The text's definition of half-plane is inconsis-
tent with previous instruction. Insist that 1
line divides the plane into 3 disjoint sets ana-
logous to point on a line, figure in a plane, and
plane in space. The edge is not to be considered
a part of a half-plane. From this argument, we
must conclude that the interior of a straight
angle has no meaning.

1
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UNIT I (CONTINUED), :

TOPICS PAGE COMMENTS AND SUGGESTIONS

In view of our definition of a half,--plane APB
in the illustration at top of page 35 does not
lie in H but the interior of APB does.

Definition of a dihedral angle on page 40 should
read "the union of two half-planes with a commOn
edge and their common edge."

UNIT II: INDUCTION
Chapter 2 in Jurgensen Textbook

(9 days)

-

On completion of Unit II, the student should be able to

. describe the inductive process.

define and illustrate, where poseible-, the vocabulary words in this unit

analyze geometric figures, make reasonably accurate measurements, and state

conclusions based on his observations and measurements

state the limitations of the inductive argument

TOPICS PAGE COMMENTS AND SUGGESTIONS

Meaning of Induction 54 The teacher should use numerous examples to rein-
force the definition of induction on page 54.

It might be pointed out that a valid inductive
generaliZation may be made from the investiga-
tion. of a specific case. A generalization so
derived is said to be intuitive.

Applications of the 55 Page 61 has a very good set of exercises which
Inductive Process will reinforce the students' understanding of in-

duction. In this set of exercises the student
should draw a number of different test figures
(at least 3 or 4) for each problem. After measure-
ment and analysis, he should attempt to make a
generalization.

This set of exercises (page 61) and similar ex-
ercises would best check the tudents' capacity
for analysis and ability to use induction.

2
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UNIT II (CONTINUED)

...scx-nVO.114,111.1101.A.V.'

TOPICS

Vocabulary and
Spelling

PAGE COMMENTS AND SUGGESTIONS

At the same-time, this type of exercise can be
used to point out the limitations of induction
in attempting to form general truths.

77 All of the terms contained in these pages are
defined in tbis unit. The student is expected
to have a mastery of this basic vocabulary.

vrt.N".7.0F*

The teacher should emphasize the limitations of
induction as a process of arriving at general
truths. The necessity and desirability of some
other process which provides us with a greater
degree of certainty should be pointed out--namely,
the deductive process.

UNIT III: DEDUCTION AND LOGIC
Chapter 3 in Jurgensen Textbook

(13 days)

On completion of Unit III, the student.should be able to

describe the deductive process

identify a conditional statement and rephrase declarative statements in
"if-then" form

write a deductive argument supporting an algebraic hypcthesis

describe sequentially the necessity for undefined terms, defined terms,
'and postulates as the basis of a mathematical system

state the definitiori, theorem, or postulate justifying an indicated
deduction

TOPICS PAGE COMMENTS AND SUGGESTIONS

Deductive Reasoning 87 In discussing deductive reasoning, more extensive
examples of the syllogistic order of a deductive
argument should be presented than appear in the
text. The teadher will have to provide students

ff? with additional exercises in this area.

At this time Appendix 2.(pages 564-582) could be
covered. At least the section of Appendix 2 on
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UNIT III (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

',7onditionals and Rules of Inference (pages 569-
572) should be discussed.

Hypothetical State- 91 The teacher may want to develop further exercises
ments ("if-then" in which the students restate declarative sen-
statements) tences in hypothetical form and, conversely, in

a more specifically geometric context.

Definitions and .94 In discussing the meaning and significance of
Postulates definitions and postulates in a mathematical

system, the necessity for basic undefined terms
should be emphasized. At this time it would be
best to discuss the meaning of "theorem" also.
Be sure to point out that an idea may be accepted
as a theorem onZy after it has been proved.

Properties of Real 99 The students should be thoroughly familiar with
Numbers, Equality these properties from Algebra 1-2. Thus, dis-
and Inequality cussion of the properties should be only by way

of review. The use of these properties in devel-
oping a formal (ledger type) algebraic proof
cannot be overemphasized. Numerous exercises in
addition to those presented in the text should be
assigned applying these properties in the formal
proof.

Initial Postulates 104 Thorough familiarity with the postulates presen7
and Theorems ted should be expected of each student. Because

we are attempting to emphasize the straight-
forward deductive argument in this unit, the de-
velopment (proofs) of the theorems presented
should be deferred until as many theorems as
possible using such an argument have been estab-
lished. It is suggested that theorems numbered
1-10 be discussed so that the proofs, as presen-
ted in the text, need not be dwelt upon as exam-
ples of straight-forward deductive arguments.
Good Luck!

4
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UNIT IV: ANGLE RELATIONSHIPS AND PERPENDICULAR LINES
Chapter 4 in Jurgensen Textbook

(20 days)

On completion of Unit IV, the student should be able to

draw a figure from the data indicated in a conditional statementand list'
the "given" and "to prove"

complete a ledger-type direct proof by supplying the reasons when the state-
ments are given

solve problems involv:Img complementary, supplementary, rigirt, and vertical
angles given a figure and appropriate data

TOPICS PAGE COMMENTS AND SUGGESTIONS

Initial Postulates 123 In Postulate 9 on page 124 make certain the
nd Theorems students understand that the given set includes

both the half-plane and its edge.

Straight Angles,
Right Angles, and
Perpendicular Lines

Supplementary Angles,
Complementary Angles,
and Vertical Angles

The Demonstration
of a Theorem

In Theorem 7 on page 125 it should be pointed
out that the author has made the arbitrary
assumption that x > y-> z and that the proof is
equally valid when the order is reversed.

We have stated that a line divides a plane into
three disjoint sets, thus excluding the edge
from a half-plane. When a theorem involving
this definition is encountered, the teacher
should take this into account.

130 Re-emphasize at this time the fact that a defi-
nition is reversible, while a theorem may, or
may not, have a "true" converse.

137 The students could well be given more problems
involving proofs than are available in this sec-
tion. Fill-in proofs where the student supplies
the "reasons" could be very helpful.

143 Initially, the complete demonstrations of a
theorem will be required. Upon mastery of this
format the requirement may be relaxed.

5



UNIT V: PARALLEL LINES AND PLANES
Chapter 5 in Jurgensen Textbook

(8 days)

On completion of Unit V, the student should be able to

state concisely the basic properties of parallel lines and planes developed
in this unit

compare and contrast parallel and skew lines

establish a statement using a short indirect proof

state the converse of a given theorem and determine its truth or falsity
by deductive argument

name angles of equal and supplementary measure from a drawing of Jarallel
lines and transversals

define and illustrate, wherever possible, the vocabulary words in this unit

TOPICS PAGE COMMENTS AND SUGGESTIONS

Basic Properties

Transversals and
Special Angles

''Indirect Proof

153 Historically, parallel lines have been defined
in the following ways:
(1) Parallel lines have the same or like direc-

tion or directions.
(2) Parallel lines have a constant distance be-

tween them (equidistant).
(3) Parallel lines are coplanar and have no com-

mon point.

The fallacy of definition (1) lies in the fact
that "direction" is derived from knowledge of
properties of parallels; it is a case of explain-
ing a thing in terms of itself-

To emphasize the need for consistency in defining
-terms, have students state their own definitions
of skew lines, parallel lines, etc.

157 Point out that exercises 17 and 18 on page 162
can be considered to be corollaries to previously
proven theorems and as such are useful in the
proof of later theorems.

163 The method of indirect proof is sometimes a more
difficult method to apply than other rules of
inference. When establishing the statement "if
P, then Q", assume the negation of "Q", which is
the simplest case.



UNIT V (CONTINUED)

TOPICS PAGE

Parallel Postulates

Converses of Earlier
Statements About
Parallels

COMMENTS AND SUGGESTIONS

Remind students that an indirect proof must
lead to a contradiction (13 is true and P is
false), and by definition every contradiction
is false; i.e. the negation of Q if false and Q
is true.

166 For further reading:
SMSG Studies in Mathematics; Euclidean Geometry
Based on Ruler and Protractor Axioms; Vol II;
page 147-52.

Heath, Sir Thomas; Euclid's Elements; New York,
Dover Publications Inc. 1956, Vol I; Pages 202-
220.

171 Students should not, habitually, refer to
theorems by number.

Applying Parallels 176
To Trianglas

7

186



UNIT VI: CONGRUENCE
Chapter 6 in Jurgensen Textbook

(14 days)

On completion of Unit VI, the student should be able to

list the corresponding parts of two congruent triangles named in such a
way that the order of the letters indicates corresponding vertices

prove two triangles congruent given data sufficient to form three
equalities between their corresponding parts

proVe corresponding parts of two triangles equal to given data sufficient
to establish congruence of the triangles

TOPICS PAGE COMMENTS AND SUGGESTIONS

Corresponding Parts 190 Emphasize that a 1:1 correspondence between the
of Two Triangles vertices of two triangles may always be estab-

lished but correspondence doesn't imply congru-
ence. Several trials may be necessary to insure
that a congruence was not overlooked by initially
mismatching the vertices.

Formal Treatment of
Congruent Triangles

More Ways of Proving
Congruent Triangles

Overlapping Triangles

Proving Corresponding
Parts

193 Demand the 1:1 correspondence used by the student
agrees with the order he uses in writing the
letters (See T.E. page 25).

198 It may be pointed out that many of these "postu-
lates" may be deduced from one postulate and we
may return, if time permits, and reduce the num-
ber of "postulates".

201 The student must remain exact in his rotation
even though the teacher may relax in the amount
of detail required in a proof. (See page 26 in
T.M.) The exception to the comment on page 202
is when the conclusion to be reached involves
position or description of a point set. For
example, "the medians or angle bisectors of a
triangle are concurrent."

204 This is somewhat like a l sale. The postulates
and theorems on congruent triangles cut the re-
quirements of the definition of congruence in
half. But once congruence is established, the
definition is reversible and all equations on
correspondence immediately follow.

8
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UNIT VI (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Isosceles Triangles 207 The problems on page 215 and 216 develop all the
basic properties of parallelograms etc. Although
these properties are not listed as theorems, many
of the properties are equal in importance to the
theorems developed. The student should be re-
sponsible for these properties in the discussion
of subsequent ideas. In addition exercises in-
volving numerical computations related to the
properties of quadrilaterals should be given to
the students to reinforce these ideas.

Applying Properties 213
of Congruent Trianglzs

Ato Quadrilaterals

Note the table on page 217, the preface to the
problem on page 215 and the comments in T.M.
page 28 (2).

Practical applications on page 217-219 should be
discussed, especially #11-14. This is a useful
technique in developing insight into locus prob-
lems.

UNIT VII: SIMILARITY
Chapter 7 and 8 in Jurgensen Textbook

(20 days)

On completion of Unit VII, the student should be able to

-vrite a formal proof establishing similarity of two given triangles

set up and solve propore.ons involving corresponding parts of similar
polygons

find the measure of a side of a right triangle by the Pythagorean Theorem
and, using its converse, establish whether or not a given triangle is a
right triangle

solve problems involving a 30-60-90 or a 45-45-90 right triangle

TOPICS PAGE COMMENTS AND SUGGESTIONS

Ratio and Proportion 229 Use this section to review and reinforce pre-
vious learnings.

Special Properties 234 Stress properties 1 and 2 and give the student
of a Proportion ample opportunities to apply them.

9



UNIT VII (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Similar Polygons

Similar Triangles

Properties of
Special Segments
in a Triangle

Properties of the
Altitude Drawn to
the Hypotenuse in
a Right Triangle

The Pythagorean
Theorem

Right Triangles in
Three-Dimensional
Figures

Projections Into
a Plane

Trigonometry -
Chapter 8

Properties 3, 4, and 5 may be introduced at
this time but should be stressed at a later
time when problems including their use are en-
countered.

238 Stress the point that a correspondence does not
necessarily imply a similarity or a congruence.
(See T.M. pages 30-31).

244 Note paragraphs II and III on page 245 and
stress this point. (Also see T.M. page 31).

To provide for a complete coverage of this top-
ic include proofs of the converse of Theorem 34,
the SAS Theorem and the SSS Theorem for similc-r-
ity of triangles. The teacher may also include
the AAA relationship as a theorem instead of in-
troducing Postulate 16 as the author has done.
See Lewis, chapter 11, for these proofs.

251

258

265 See the accompanying book of transparencies
for other proofs of the Pythagorean Theorem.

274 A complete mastery of the vocabulary in this
section should not be expected.

278 A complete mastery of this section should not
be expected.

293 This section is optional. It should only be
included if time and the rigor of the course
permit.
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UNIT VIII: CIRCLES, ARCS, AND ANGLES
Chapter 9 in Jurgensen Textbook

(15 days)

On completion of Unit VIII, the student should be able to

find the measure of central angles, inscribed angles, angles formed by
intersecting chords and intersecting secants and angles formed by a
secant and a chord, and the arc's related to these an4les from a given
figure

compute the measures of the segments of intersecting chords given the
measures of three of the four segments

compute the measures of tangents and/or secants given the measures of two
of the three segments

prove those theorems and corollaries in the chapter that have not already
been proved and use all the theorems to prove statements involving circles
or related parts

write an informal argument featuring the tangent to a circle from an ex-
ternal point as the limiting case for the secant from the point

TOPICS

Review

Measures of Arcs
and Angles

Inscribed Angles
and a Limit Case

PAGE COMMENTS AND SUGGESTIONS

321 A short oral treatment of this section during
class will probably be sufficient.

322 See T.M. page 35.

327 Make certain that all the students can readily
distinguish between the arc in which an angle
is inscribed and the arc which the angle inter-
cepts. It may prove helpful to give the students
a case in which the vertex of the angle is in
the interior or exterior of the circle.

Other Angles Formed 336
by Secants and
'Tangents

Chords of the Same
Circle or Equal
Circles

340 Note the importance attached to problems 15, 16,
19, and 20 on page 344. These exercises should
be proven as theorems.

Proportions Involving 345
Chords, Secants, and
Tangents

11
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UNIT IX: CONSTRUCTIONS AND LOCI
Chapter 10 in Jurgensen Textbook

(10 days)

On completion of Unit IX, the student should be able to

determine by construction the set of points which satisfies a given set of .

conditions

perform all the basic constructions using straight edge and compass

describe and draw a figure illustrating a given locus of points

TOPICS PAGE COMMENTS AND SUGGESTIONS

What Construction
Means: Permissable
Instiuments and
Basic Angle Con-
structions

359 At the outset point out the direct relationship
between accuracy of representation and neat,
orderly techniques.

Constructing Parallel 364
Lines and Perpendic-
ular Lines

Constructions Involv- 368
ing Circles

Constructing Special
Segruents

Meaning of Locus

Intersection of Loci

Construction by Means
of Loci

Performance of all the basic constructions in
this unit should be sufficient. Justification
of every construction may prove to be tedious.

372 Before leaving constructions a discussion of
constructability (See The Human Angle, page 387)
may be in order.

375 Discuss loci in the plane and in space concur-
rently.

379 Emphasize that the conjunction "and" in compound
conditions implies the intersection of sets.

382 This section is an excellent test of the student's
comprehension of the interrelation of construc-
tions and geometric properties.

12
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UNIT X: INTRODUCTION TO COORDINATE GEOMETRY
Chapters 11 and 12 in Jurgensen Textbook

(19 days)

On completion of UnitX, the student should be able to

graph solution sets of simple equations and inequalities in one variable

plot points and determine from
rectangular coordinate system

a graph the coordinates of points in a

define and use the terminology associated wtth a rectangular coordinate
system

apply the distance and midpoint formulae

write the equation of a circle given the radius and the coordinates of
the center

determine the slope of a line

write the equation of a line given the slope and point on the line

state the relationship between the slopes of lines which are parallel or
perpendicular to a given line

find the point of intersection (if possible) of two given lines by graphing
and by algebraic means

TOPICS PAGE

Graph on One Axis

Plotting Points in
Two Dimensions

Symmetry

Graphs Meeting
Certain Conditions

COMMENTS AND SUGGESTIONS

393 Carefully assess the level.of Maturity and skill
cf.your students before assigning exercises on
Ntl. 395.

396

399 Delete oral exercise #1, page 400. Optional.

402 Note.commext to teacher on top of page 404.

The Distance Formula 404

The Circle 407. Students generally have difficulty correlating
the relationship between a specific numerical
example and the general form of a circle.



UNIT X (CONTINUED)

TOPICS

The Midpoint Formula

The Slope of a Line

Parallel and Per-
pendicular Lines

PAGE

Writing the Equations
of Lines

COMMENTS AND SUGGESTIONS

410 Use the "average" of the coordinates of the end-
points.

412 If trigonometry was covered, point out.the
tangent-slope relationship. The slope is not
defined for vertical lines but the lines have a
well-defined direction.

415 The proof of Theorem 55 is not trivial for the
average geometry student.

419 Proof of Theorem 56 is optional.

Additional Properties 424
of Lines

Placing Coordinate
Axis

Parallel and Per-
pendicular Lines

Distances

Triangles

Parallelograms

Trapezoids and Gen-
eral Quadrilaterals

437 Chapter 12: Optional

443

445

448

450

452

14
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UNIT XI: AREAS IN THE PLANE
. Chapter 13 in Jurgensen Textbook

(13 days)

On completion of Unit XI, the student should be able to

solve in terms of any variable particular cases of the area formulae

(page 507) for triangles, special quadrilaterals, circles, and regular

polygons

determine the ratio of the areas of two similar polygons given the ratio

of two corresponding segments, and conversely

solve in terms of any variable particular cases of the circumference, arc
length and sector area formulas for the circle

describe the conditions under which a circle may be circumscribed or in-
scribed in a polygon and indicate which type of polygon can always have an

inscribed and circumscribed circle

state the limits of the measures of apothems, perimeters and areas of

regular inscribed polygons

TOPICS PAGE COMMENTS AND SUGGESTIONS

Areas of Basic 471 Since the basic area computations will be review
Polygons for most students, emphasis should be placed on

the development of proofs.

Areas of Regular
Polygons

- Circl, Litnits

and Area

In order to appreciate and recognize the need
for the postulates stated in this section, the
distinction between units of linear measure and
units of area measure must be Made clear.

Point out that there is no necessary correlation
between linear and area units and that the con-
junctional relationship between perimeter mea-
sure (linear) and area (Square units) is acci-
dental.

487 The students need not be.required to develop
formal (ledger) proof for these theorems. The
students may be directea to write informal
(paragraph) proofs. In any case they should be
Very familiar with the ideas in and applications
of Theorems 62, 63, 64 and 65.

494 In discussing the proof of Theorem 66 it is good
to use an inductive analysis of the concept of
limit.

15
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UNIT X/ (CONTINUED)

TOPICS

Arcs, Sectors and
Segments

Area Constructions

PAGE COMMENTS AND SUGGESTIONS

The 3 (bold print) assumptions stated on page
494 should be stated as postulates arrived at
after the analysis of the idea of limits.

500 They should be completely familiar with the
distinctiOn between a circle segment and a cir-
cle sector.

504 Optional.

UNIT XII: AREAS AND VOLUMES OF SOLIDS
chapter 14 in Jurgensen Textbook

(10 days)

On completion of Unit XII, the student should be able to

solve for the total surface area and volumes of cubes, rectangular solids,
regular prisms, cylinders and cones given sufficient dimensional measures

solve for the ratio of the areas and volumes of similar solids

TOPICS PAGE COMMENTS AND SUGGESTIONS

Prisms

Area and Volume of
Cylinders and Cones

Areas and Volumes
of Similar Solids

517 Development of computational skills and analysis
of cubes, rectangular solids, and regular prisms
should be emphasized. The teacher should dis-
cuss the properties of pyramids as extensively
as time allows. However, the student should not
be held responsible for too much computation
with respect to pyramids.

524 Since the majority of students have the greatest
difficulty with concepts related to the sphere,
it should not be emphasized in this course, if
time is-of great concern at this point.

If time permits cones and conic sections may be
treated more extensively.

531 Should the class reach this unit with only two
weeks or less remaining in the school year, the
time might best be spent with limited discus-
sions of volumes and surface area of the most
common solids and the majority of time devoted
to review exercises such as those on pages 542-
549.
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'If

POSTULATES AND THEOREMS

For the use of the Jurgensen, DoLinelly and Dolciani Modern Geometry textbook in
the Kent School District, the postulates and theorems have been reprinted on
separate ditto sheets.

It is hoped that every geometry teacher will look upon the author's list of po
tulates and theorems critically and suggest appropriate revisions.

GEOMETRY 1-2 POSTULATES

P
1

A line contains at least two points; a clane contains at least three points
not all on one line; and space contains at least four points not all in one
plane.

P
2

There is exactly one line through two different points.

P
3

There is exactly one plane through any three points which are not on one
line.

P
4

If two points lie in a plane, then the line containing them lies in that
plane.

P
5

If two different planes intersect, then their intersection is a line.

P
6

Between any two points there is a unique distance.

P
7

The set of points on a line can be put in one-to-one correspondence with
the real numbers in such a way that:

1. Any point can be paired with zero.
2. The distance between any two points is equal to the absolute value

of the distance between the numbers corresponding to those points.
(Ruler Postulate)

P
8

To every angle there corresponds a unique real number greater than 0 and
less than or equal to 180. (Angle-Measurement Postulate)

P
9

In.a half-plane the set of rays with a common end point in the edge of the
half-plane can be put in one-to-one correspondence with the real numbers
from 0 to and including 180 in such a way that:

1. Either ray in the edge of the half-plane can be pairnd with O.
2. Any angle whose sides are rays of the given set has a measure

equal to the absolute value of the difference betweer the numbers
corresponding to its sides. (Protractor Postulate)

P
10

If two parallel lines are cut by a transversal, corresponding angles are
equal.

17
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P
11 Through a point outside a line there is exactly one parallel to that line.

P
12 If three sides of one triangle are equal to three sides of another triangle,

the triangles are congruent. (SSS)

P
13 If two sides and the included angle of one triangle are equal to two sides

and the included angle of aaother triangle, the triangles are congruent.
(SAS)

P
14 If the hypotenuse and a leg of one right triangle are equal to the hypote-

nuse and le4,1 of another right triangle, the triangles are congruent. (HL)

P
15 If two angles and the included side of one triangle are equal to two

angles and the included side of another triangle, the triangles are con-
gruent. (ASA)

P
16 If two angles of one triangle are equal to two angles of another triangle,

the triangles are similar. (AA)

P
17 If the intersection of arcs DE and EF of a circle is the single point E,

then DE +.1.-P=151"?' (the Arc-Addition Postulate).

P
18 To every polygonal region there corresponds a unique positive number.

P
19 If two triangles are congruent, they have the same area.

P
20 If a plane figure which encloses a region can be separated into a number

of non-overlapping polygons, its area is the sum of the areas of those
polygons. (Area-Addition Postulate)

P
21 The area of a rectangle is equal to the product of its base and its

altitude. (A = bh)

P
22 If two polygons are similar, they can be separated into the same number of

triangles similar each to each and in corresponding positions.

18
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GEOMETRY 1-2 THEOREMS

Th. 1 If two lines ±ntersect, they intersect in exactly one point.

Th. 2 If a point lies outside a line, exactly one plane contains the line and
the point.

Th. 3 If two lines intersect, exactly one plane contains both lines.

Th. 4 If three different points are on a line, at most one is between the other
two.

Th. 5 On a ray there is exactly one point at a given distance from the end
point of the ray.

Th. 6 A segment has exactly one midpoint.

Th. 7 If ray OE lies between rays OD and OF in a half-plane, thenL. DOE +
AfEOF = ZDOF. (Angle-Addition Theorem)

Th. 8 In a half-plane, through the end point of a ray lying in the edge of the
half-plane, there is exactly one other ray such that the angle formed
by the two rays has a given measure.

Th. 9 In a half-plane, an angle has exactly one bisector.

Th. 10 All straight angles are equal.

Th. 11 If the exterior sides of two adjacent angles are opposite rays, the
angles are supplementary.

Th. 12 All right angles are equal.

Th. 13 If two lines are perpendicular, they meet so as to form right angles.

Th. 14 If two lines meet so as to form a right angle, the lines are perpendicular.

Th. 15 If two adjacent acute angles have their exterior sides in perpendicular "

lines, the angles are complementary.

Th. 16 In a plane, through a point in a line, there is exactly one perpendicular
to the line.

Th. 17 If two angles are supplementary to the same angle or to equal angles,
they are equal to each other.

Th. 18 If two angles are complementary to the same angle or to equal angles,
they are equal.

Th. 19 If two lines intersect, the vertical angles formed are equal.

19
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Th. 20 If two parallel planes are cut by a third plane, the lines of intersec-
tion are parallel.

Th. 21 If a transversal is perpendicular to one of two parallel lines, it is
perpendicular to the other one also.

Th. 22 If two parallel lines are cut by a transversal, alternate interior angles
are equal.

Th. 23 Through a point outside a line, exactly oi.e perpendicular can be drawn
to the line.

Th. 24 if two lines are cut by a transversal so that corresponding angles are
equal, the lines are parallel.

Th. 25 In a plane, i t 'o lines are perpendicular to a third line, they are
parallel to e..37.11 other.

Th. 26 If two lines are cut by a transversal so that alternate interior angles
are equal, the lines are parallel.

Th. 27 The sum of the measures of the angles of a triangle is 180.
Cor. 1 If two angles of one triangle are equal to two angles of another

triangle, the third angles are equal also.
Cor. 2 - Each angle of a equiangular triangle has a measure of 60.
Cor. 3 A triangle can have at most one nonacute angle.
Cor. 4 - The acute aggles of a right triangle are complementary.
Cor. 5 - The sum of the measures of.the angles of a quadrilateral is 360.

Th. 28 The measure of an exterior angle of a triangle is equal to the sum of
the measure of the two remote interior angles.

Th. 29 If the legs of one right triangle are equal to the legs of another right
triangle, the triangles are congruent. (LL)

Th. 30 If two angles and a not-included side of one triangle are equal to the
corresponding parts of another triangle, the triangles are congruent. (AAS)
Cor. 1 - If the hypotenuse and an acute angle of one right triangle are

equal to the hypotenuse and an acute angle of another right
triangle, the triangles are congruent. (HA)

Cor. 2 - If a leg and an acute angle of one right triangle are equal to
. the corresponding parts Of another right triangle, the triangles
are congruent. (LA)

Th. 31 If two sides of a triangle are equal, then the angles opposite those
sides are equal. (Base angles of an isosceles triangle are equal.)
Cor. 1 - An equilateral triangle is also equiangular.
.Cor. 2 - Each angle of an equilateral triangle has a measure of 60.

Th. 32 If two angles of a triangle are equal, then the sides opposite those
angles are equal.
Cor. - - An equiangular triangle is also equilateral.
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Th. 33 If two polygons are similar, the ratio of their perimet.:rs equals the
ratio of any pair of corresponding sides.
Cor. 1 - If two right triangles have an acute angle of one triangle equal

to an acute angle of the other, the triangles are similar.
Cor. 2 - If two isosceles triangles have their vertex angles equal, the

triangles are similar.
Cor. 3 - If two triangles are similar to a third triangle, the two trian-

gles are similar to each other.

Th. 34 If a line is parallel to one side of a triangle and intersects the other
two sides, it divides them proportionally..
Cor. 1 - If three or more parallel lines intersect two transversals, they

divide them into proportional segments.

Th. 35 If a ray bisects one angle of a triangle, it divides the opposite side
into segments which are proportional to the other two sides.

Th. 36 If two triangles are similar, their corresponding altitudes have the same
ratio as any pair of corresponding sides.

Th. 37 If the altitude is drawn to the hypotenuse of a right triangle, the two
triangles formed are similar to the given triangle and to each other.
Cor. 1 A leg of a right trianle is the mean proportional between the

hypotenuse and the projection of that leg on the hypotenuse.
Cor. 2 - The altitude drawn to the hypotenuse of a right triangle is the

mean proportional between the segments of the hypotenuse.
Cor. 3 - In a right triangle the product of the hypotenuse and the alti-

tude to it.la equal to the pro?uct of the legs.

Th. 38 In any right triangle the square of the hypotenuse is equal to the sum
of the squares of the legs.

Th. 39 If the sum of the squares of two sides of a triangle is equal to the
square of the third side, the triangle is a right triangle. (Converse
of the Pythagorean Theorem)

Th. 40 If owo central angles are equal, their arcs are equal.

Th. 41 If two minor arcs are equal their central angles are equal.

Th. 42 The measure of an inscribed angle is one-half the measure of its
intercepted arc.
Cor. 1 - An angle inscribed in a semicircle is a right angle.
Cor. 2 - If a quadrilateral is inscribed in a circle, opposite angles are

supplementary.
Cor. 3 - If two inscribed angles intercept the same arc or equal arcs,

the angles are equal.

Th. 43 The measure of an angle formed by a secant ray and a tangent ray drawn
from a point on a circle is one-half the measure of the intercepted arc.

21
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Th.A4
.Themeasure!,of.anangleforMed7bytwosecants-:intersectin.goqithin
circle equals one-half the.:..Sum-oofther/measures of:Aheintercepted arcs.

;-:
: ' 1: -1!

Th. 45-Themeasureof,:anlang1e formed bytWo sepants:rintersecting outside a
,Jcircle:-.:equals:one-half:thedifferenCejOfthemeasures'zof-the,intercepted

arcs.

-
Th. 46 The measure of an angle forMed tangent%Andai,secant, or by two

tanaents, intersecting outside a circle equals one-half the difference
'AofthemeasUresi-offthe:Anterdepted,,,arCs.

47LAdiametrer)perpendicularto3a ChOr&bisects thechord'A.and its7,two arcs.
,r; :-7!

Th. 48 If two chords intersect within a circle, the product of the segments of
,:bileghorddequalsthe7tproduotoftheasegmentsof the.ix:other

Th. 49 If two secants are drawn to a circle from an outside point, the product
ofi;One,L.becant;:and.y.ite..-.external:::segmentlisiequal tolthetproductof the,T
other secant and its external segten

T5()Ifaptangent::and a -Secant1arecl4rawritoacirOlejfromenoutsidepoint,
.--1.1thetangentAs::thei,theamprOportionalbetweenthesecantand:its-!exter-

.,,d)

Tit: 51 .$TheE;distance Joebiteen;,.:bwo

x 1Sr .

Th. 52 ;The circle with center ca,b), and radius r has the equation

(x a) + (y b) = r

Th. 58..j Thelmicipoitit,!4fthesegMentAbining theAaoints rOc1,y1Yand:Jx.
7:tvthe

(

siy-17.- ,Iir,tiy .,-f.:.4 1 ::'..Z.L.-:2 2

y.).
2

Th. 54 Two nonvertidai-lines aie patallel'if-and-ohiyLif they* have eqtal slopes.

Th. 55 Two nOnvertitial 1ñé aè pékpefiaidulai-if aha 6hly it 'the'§lopé of one'
line_is the negative,reciprocal of the alope of the other line.

m
1

m = -1
:? f.,

o -
Th. 56 The graph of any equation which can be writtenilin-t4eorm ax + by = c,

bcnotboth,--,zerosoanlineinfi -
.1eupED

Th. 57 The equation of the line passing through the point (xl, yl) and havingrwi. sloper7w,ifjyyi .74:4m(xorxi)4 yd .f
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Th. 58 The area of a parallelogram is the product of any base and the
corresponding altitude. (A = bh)
Cor. Parallelograms having equal bases and equal altitudes are equal in

area.

Th. 59 The area of a triangle is equal to one-half the product of its base and
altitude. (A = 1/2 bh)
Cor. 1 - Triangles with equal bases and equal altitudes have equal areas.
Cor. 2 - The area of an equilateral triangle with side s is one-fourth

the product of the side squared and VT A = s
2

4

Cor. 3 - The area of a rhombus is one-half the product of its diagonals.
d d2

2

Th. 60 The area of a trapezoid is equal to one-half the product of its altitude
and the sum of its bases. A = 1/2 h (b1 + b2)

Th. 61 The ratios of the areas of two similar triangles is the square of the
ratio of any two corresponding sides.

Th. 62 A circle can be circumscribed about any regular polygon.

Th. 63 A circle can be inscribed in any regu/ar polygon.

Th. 64 The area of a regular polygon is equal to one-half the product of the
apothem and the perimeter. (A = 1/2 ap)

Th. 65 The ratio of the areas of two similar polygons is equal to the square
of the ratio of a pair of corresponding sides.

Th. 66 The ratio of the circumference to the diameter is the same for. all
circles.
Cor. - The circumferences of two circles have the same ratic as their

radii and their diameters.

Th. 67 The area of a circle is equal to the product of w and the square of
the radius of the circle. (A = 71r2)

23

202



PREFACE

This resource guide for Algebra 1-2 is organized as follows:

1. A recommended sequence of units with a suggested
time allotment for each unit.

2. Unit Outlines
a. Specific objectives to be realized by the student

on completion of the unit.
b. A detailed breakdown of the unit into sub-units

with suggestions for developing topics and hints
for the teacher in presentation of topics.

The time allotment for each unit is included only as a guideline for the teacher.
The specific objectives of each unit set a basic body of material to be covered
in Algebra 1-2 and the standard of proficiency that should be expected from each
student in the Kent School District.

The fact that this guide can be beneficially revised will become evident with
use. We hope that teachers using it will critically analyze it and make comments
and suggestion's about its utility, content and structure.
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INTRODUCJ:ION

Statement of Purpose

The purpose of Algebra 1-2 is to provide an adequate knowledge of fundamental
algebraic concepts both as a preparation for subsequent studies and as a basic
mathematical tool. The student's basic knowledge of fundamentals of arithmetic
will be extended and integrated with the language and skills of Algebra.

Certain minimal standards of proficiency must be met for successful completion
of the course, although it is not expected that each student will achieve com-
plete mastery of all phases of Algebra. For most students, Algebra 1-2 should
not be considered an end in itself and therel:ore must provide sufficient back-
ground for later courses in the mathematics sequence. Many of the students will
be puxsuing education beyond the high school level and hence the rigor of this
course should be sufficient to satisfy basic college entrance requirements.

Objectives

The specific objectives of Algebra 1-2 are to have the student:

understand the development and structure of the real number system

recognize the value and use of the deductive process in Algebra

acquire the skills and vocabulary necessary for solving mathematical
problems by algebraic techniques

develop proficiency in operations with polynomials and rational
algebraic expressions

Prerequisites and Selection of Students

Because the most able students take Algebra 1-2 in the 8th grade as part of the
accelerated program, it is felt that no further ability grouping is necessary.
To be placed in Algebra 1-2, a student must have completed one of the following:

a. 7th grade accelerated math with at least a B grade and satisfactory
performance on a standard algebra prognostic test.

b. 8th grade math with at least a C grade and satisfactory performance
on a standard prognostic test.

c. Pre-Algebra 1-2 with at least a C grade.

Algebra 1-2 is normally considered a 9th grade course but a limited number of
8th graders will be enrolled as part of the accelerated program. Special care
should be taken to identify students who are having difficulty in Algebra, par-
ticularly in the 8th grade, so that they can be transferred as soon as possible
to a class more appropriate to their level of ability. In 8th grade, this
would be Math 8. In 9th grade or beyond, they should be placed in Pre-Algebra 1-2.
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RECOMMENDED TEXTS AND REFERENCE MATERIALS

Basic Textbook:

Pearson, Allen Modern AZgebra - A Logical Approach; Ginn & Company (Boston,
1964)

Supplementary References:

Allendoerfer, Oakley Principles of Mathematics; McGraw-Hill (New York, 1963)

Brant, Keedy Elementary Logic For Secondary Schools; Holt, Rinehart & Winston
(New York, 1962)

Christian Introduction to Logic And Sets - Flieliminary Edition; Ginn &
Company (Boston, 1958)

Dolciani, Wooton, Beckenbach, Juergensen, Donnelly Modern School Mdthematics -
Algebra I; Houghton Mifflin Company (Boston, 1967)

Dressler Ninth Year Mathematics - Review Guide; Amsco School Publications, Inc.
(New York, 1966)

Rourke, Syer Algebra Ginn & Company (Boston, 1967)

School Mathematics Study Group First Course in Algebra; Yale University Press
(New Haven, 1961)

Van Engen, Hartung, Trimble, Berger, Cleveland Seeing Through Mdthematics -
Book Three; Scott Foresman & Co. (Chicago, 1964)

Vannatta, Goodwin, Fawcett Algebra One - A Modern Course; Charles E. Merrill
Books, Inc. (Columbus, Ohio, 1966)

See pages M-30 to 11-36 of Pearaon-Allen textbook for a detailed list of teaching
aids that may be used in teaching this course.

iv
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SUGGESTED TIME ALLOTMENTS

UNIT First Semester

I Sets and the Number Line . 0 OOOOOOO 8 days. .

,

II Expressions and Sentences . 1, 0 . ............. 5 days

IIILogic OOOO 0 O . . . . 0 0 } .a OOO 0 ...... 5 days

IV Operations With the Numbers of Arithmetic 20 days

VReal Numbers 0 . . . 0 ... . 20 days

VI Division of Real Numbers . . . . . 0 0 . 15 days

Suggested
Time *

Second Semester

VII Factors.and Exponents . . ..... . 0 ....... 17 days

VIII Polynomials and Rational Expressions 30 days

IX Real Number Plane 16 days

X Radicals 14 days

XI Functions and Other Relations as-time allows
e

150 days

*This suggested time scheduZe is based on a schooZ year of Z50 teaching days.
30 days have been aZZowed for testing, review, and other activities.
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UNIT I: SETS AbiD THE NUMBER LINE
Chapter 1-2 in Pearson-Allen Textbook

(8 days)

vertzft-ml

On completion of Unit I, the student should be able to

describe a set in both words and set notation

classify given sets as finite or infinite

write all the possible subsets of a given 3et

draw a Venn diagram to show a given set relationship

write a set relationship from a given Venn diagram

classify a given set as closed or not closed under a particular operation

identify given numbers as members of the sets of whole, natural, or rational
numbers of arithmetic

demonstrate a one-to-one correspondence between sets of numbers and certain
points on the number line

order a given pair of numbers by proper use of comparison symbols

identify given statements as being either equivalent or not equivalent

TOPICS PAGE COMMENTS AND SUGGESTIONS

Meaning, Defining, 1 This unit is a review of material previously
Naming of Sets covered in grades 7 and 8. The time spent on

this unit should be limited to topics indi:ated
by pre-test results. Tests 1-8 and 2-8 from the
booklet of supplementary achievement tests should
be used for this purpose. These tests will be
provided with suggestions for interpretation of
results.

Belonging to a Set 2

Equal Sets

Number of Elements
in a Set

Individual students having trouble with Unit I
may profit by the use of Pearson & Allen's pro-
grammed materials, part one.

2 Stress that members of equal sets must be iden-
tical. Order irrelevant.

Stress that 0 and (0} are not the same.



UNIT I (CONTINUED)

TOPICS

Subsets

Universal Sets

Venn Diagrams

Operations With Sets

Closure

Numerals

Variables

PAGE COMMENTS AND SUGGESTIONS

5

6

9

10 See comment on page 11 in Teachers' Edition.

15

18 Note distinction between number and numeral.
Example: 2 or 9. Which is larger?

18 Although the students will have had previous
experiences with variables, a quick but inten-
sive review may be helpful.

Numbers of Arithmetic 29

The Whole Numbers and 29
The Number Line

Natural Numbers and 31
The Number Line

Rational Numbers of
Arithmetic and the
Number Line

Betweenness on the
Number Line

Order on the
Number Line

Graphs of Sets

Comparison Symbols

Emphasize the idea of one-to-one correspondence.

32 Stress that numbers are rational if they can be
written in the form aib where b # 0.

35

37

39 Stress uniform use of notation in the book.
Students may have been exposed to graphing in a
slightly different form.

42 See comments in T.E. pages 42 and 43.

2
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UNIT IIt EXPRESSIONS'AND SENTENCES
Chapter 3 in Pearson-Allen Textbook

(5 days)

On completion of Unit II, the student should be able to

evaluate numerical expressions involving more than one arithmetic operation

find and graph the solution set of simple and compound sentences

write, in set-builder notation, the set indicated by a given graph

use the proper connective - and or or - to join two simple sentences into
a compound sentence whose graph is given

match a list of the italicized words in the chapter with a list of appro-
priate definitions

TOPICS PAGE COMMENTS AND SUGGESTIONS

Algebraic Expressions 52 Point out difference between numerical and open
expressions and that both are algebraic expres-
sions.

Order of Operation

Indicating
Multiplication With
Parentheses

Evaluation

Simple Numerical
Sentences

53 See comments in T.E. pages 53-54. TO help
students remember, a little gimmick such as My
Dear Aunt Sally may help. Additional exercises
may be necessary. Touch on vinculum.

55

55 Oral work in class should be sufficient.

57 Students should be aware of the difference be-
tween a sentence and an expression.

Open Sentences ,60

Solution Sets

The Set Builder

61 Students should become accustomed to stating the
domain of the variable involved. Show examples
whose solution set includes the domain and the
empty set. Formal methods of finding solution
sets will be developed leter. Systematic guess-
ing is o.k.

64 Sometimes called by different name in-other text-
books. Students should know this is standard
notation and is used throughout the book.



UNIT II (CONTINUED)

TOPICS

Graphs of Truth Sets

Compound Sentences

Graphs of Truth Sets
of Compound Sentences

PAGE COMMENTS AND SUGGESTIONS

66 Emphasize domain in graphing.

68 Note comments on page 71 in T.E. and stress.

72 Emphasize domain. Unlabeled number lines may be
duplicated :::or student use.

UNIT III: LOGIC
Chapter 4 in Pearson-Allen Textbook

(5 days)

On completion of Unit III, the student should be able to

form the disjunction, conjunction, or an implication from two simplestatements

identify the hypothesis and conclusion of an implication although it maybe expressed in a variety of forms

write an implication by applying the transitive property of implication
to a sequence of two or more implications

complete a simple direct proof of no more than three steps

TOPICS PAGE COMMENTS AND SUGGESTIONS

Statements 80

Time limits more than a very basic familiarity
with logic. However, as a minimum, a cursory
exploration of logic is essential to the under-
standing of later material.

All topics except those listed are optional and
should be considered only if time and rigor
permit.

Only declarative sentences are used in logic.

Equivalent Statements 81

Special Notation for
CoP.tradictionr .

87

Conditional Sentences 97
Implications



UNIT III (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Variation in Stating
An Implication

Proof

99 See page 25, Example #1, Elementary Logic, by B-K
for other forms of implication.

103 See pages 79-81, Elementary Logic, by B-K for
other forms of syllogistic inferenCe. It should
be noted that a syllogism is true regardless of
the truth or falsity of the component proposi-
tions. A syllogism is a type of tautology.

Forms For Writing 105
A Syllogism

Transitive Property 107
of Implication

Forms of Proof 109

Need for Assumption 121
and Definitions

Emphasize that the ledger-type proof is a series
of syllogisms.

This topic can be best used as an introduction
to the following unit.

212



UNIT IV:
OPERATIONS WITH NUMBERS OF

ARITHMETICChapter 5 in
Pearson-Allen Textbook(20 days)

On completion of Unit IV, the student should be able toidentify the following properties as reasons in simple
proofs and apply

them in the writing of equivalent algebraic statementsa. Prop. for the No. of Arith:
Commutative
Associative
Distributive
Identity
Closure
Inverse

b. Prop. of Equality:
Reflexive
Symmetric
Transitive
Substitution
Addition
Multiplicationsimplify fractional expressions by applying the above
propertiestranslate verbal problems to algebraic

statements and determine the truth

sets of these statements

TOPICS
PAGE

Need for
Assumptions 121and Definitions

The Numbers of
134Arithmetic and

Closure

Binary Operations 137

Properties of
139Equality

Evaluating Open
Expressions

COMMENTS AND SUGGESTIONS
This topic serves as an introduction.

Have thestudents read this page on their own time.
See comments in T.E., pages 134-34.

Stress non-divisibility by zero.

See commentx in T.E., pages 137-38.
Students should understand these properties as
they are the basis to solving

equations andproofs.

145
Much drill is helpful in fixing this concept.Inverse Operations 148

Solving Equations 150With One or More
Operations

Using Equations toSolve Problems

See comment in T.E.,
pages 148-49.

Since this is the first time a formal solution
is presented, the examples should be coveredthoroughly. Students should show each step insolution and check.

157
Emphasis should be on the solving of the prob-lems rather than the answer. Suggest setting
up the open sentence for many of the problemsorally.
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UNIT IV (CONTINUED)

Tr7wIrmt

TOPICS PAGE COMMENTS AND SUGGESTIONS

Equivalent Equations 160
and Equation Solving

Identity Elements

The Multiplicative
Inverse

The Distributive
Property

EquiValent
Expressions

Using the Distribu-
tive Property to
Write Equivalent
EXpressions and
Solve Equations

Multiplication
Property of Zero

Expressing Division
by the Multiplica-
tive Inverse

Adding, Multiplying
and Simplifying
Fractions

Equations Involving
Fractions

Boolean Algebra

162

163

166

169

It should be noted that reciprocal is a special
form of multiplicative inverse.

170 See comment in T.E. page 171. Many of the prob-
lems starting on plge 175 should be assigned.

178

181

Stress Theorem 3a, page 179, as it will be used
later in solving quadratics.

182 Use of multiplication property of 1 should be
stressed, i.e., 1 = c/c, etc.

190 Re-emphasize no zero in denominator.

202 May be used as enrichment with the superior
students if time permits.
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UNIT V: REAL NUMBERS
Chapter 6 in Pearson-Allen Textbook

(20 days)

On completion of Unit V, the student should be able to

graph any given real number on the number line

identify the eleven basic properties of a number field (P.A. page 210) both
by listing and by listing them as reasons in simple proofs

solve simple equations and inequalities involving the concept of absolute
value

multiply and factor monomials and polynomials over the integers

TOPICS. PAGE COMMENTS AND SUGGESTIONS

The Real NuMbers

Integers and
Rational Numbers

Real Numbers and
The Number Line

Order on the Real
Number Line

Properties of the
Real Number

Uniqueness of the
Additive Inverse

Addition of Real
Numbers

Absolute Value

Rules for Addition
of Real Numbers

Addition on the
Number Line

204 Emphasize introduction of negative numbers as
additive inverses of the numbers of arithmetic.

206 See comment page 206.

207

208 See comment page 208.

209 Take special time to emphasize that these are
the properties of a number field. See notes on
pages 210 and 211 in T.E.

212 See note on page 212 in T.E. Stress that this
uniqueness is one,of number rather than of
numeral.

215 See note,on page M-I5 in T.E.

217 Stress definition on page 218.

219 See note on page 219 in T.E.

221

Subtraction on the 222
Number Line

215



VMS

UNIT V.(CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Multiplication of
Real Numbers

Signs of a Real
Number and its
Multiplicative
Inverse

227 See comments on page M-15 in T.E.
Cover the rules for multiplication in detail.
Here is a possible tool:

Let us call a positive number a "friend."
Let us call a negative number an "enemy."
Let us substitute the word "of" for "times."

A friend of a friend is a friend.
I(+)* (+) = (+)]

A friend of an enemy is an enemy.
[(+)(-) = (-)]

An enemy of a friend is an enemy.
I(-).(+) = (-)]

An enemy of an enemy is a friend.
(-) (-) = (+) ]

Zero is not considered here as his function in
multiplication is unique. In his real identity
as the Multiplicative Annihilator, he has the
power to destroy both sides and hence, neither
side would dare offend him.

230

Theorems Concerning . 231 .

Multiplication of
Real NuMbers

Equivalent Expres-
sions Containing
Parentheses

Polynomials

Products of
Polynomials

Factoring a
Polynomial

Problem Solving

235 Provide plenty of practice on this. Students
tend to have trouble with

a - (p - c) = a - b + c.

240 Stress definitions. A few examples of poly-
nomials over something other -thin the integers
might be helPful here.

242 Be sure of this material as it is basic to a
knowledge of factoring and subsequent work.

247 Practice is necessary here. Cover this material
thoroughly. Stress use of distributive property
in factoring.

251 See comments on pages 251-52 in T.E. Be sure
that,students are writing equations for these
problems,,. Much practice is needed.



UNIT V (CONTINUED)

TOPICS

Addition Property
of Inequality

Multiplication
Properties of
Inequality

Repeating Decimals
(Optional or
enrichment)

PAGE

256

COMMENTS AND SUGGESTIONS

259 This concept is more difficult than the addition
property for students to grasp. See comment on
page M-16 in T.E.

268 This section provides some interesting insights
into the nature of repeating decimals. It may
also serve as an introduction to Unit VI.

UNIT VI: DIVISION OF REAL NUMBERS
Chapter 7 in Pearson-Allen Textbook

(15 days)

On completion of Unit VI, the student should be able to

express a fraction as an equivalent fraction by properly changing the sign
of the fraction, its numerator and/or its denominator

solve simple proportions and use correct terminology to describe proportions

find and graph the solution set of equations
fractions with at least integral or monomial
recognizing and stating the conditions which

and inequalities involving
denominators, which includes
exclude extraneous roots

translate verbal problems involving fractions into algebraic statements

change the subject of a formula and evaluate formulas

TOPICS PAGE COMMENTS AND SUGGESTIONS

Definition of Division 270
of Real Numbers

Zero, Not a Divisor 271 Be sure students recognize the pitfall in example
2, page 271.

Rules for Division
of Real Numbers

The Sigfie
Fraction

274

cif'A 276 Placeartibuiet-emphasis:mpon the fact that the
distributiVdproperty must be applied when chang-
ing the signs' of the numerator or denominator of
a fraction involVing polynomials.
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UNIT VI (CONTINUED)

TOPICS PAGE

Rational Numbers as 278
Quotients of Integers

Applications of
Theorems on Fractions

Adding Fractions in
The Real Number
System

Ratio and
Proportions

Complex Fractions

Equations Involving
Fractions

279

COMMENTS AND SUGGESTIONS

282 Do not place undue emphasis upon Theorem 24.
Point out its application to the addition of
simple fractions but emphasize the method of
adding fractions by changing to a common denomi-
nator and using Theorem 23 to add more compli-
cated fractions.

285 Review the procedures for solving word problems
as listed on page 157, Chapter 5 of P.A.

288 Instead of using Theorem 26 as a formula, you
will probably find it best to simplify complex
fractions by using either Theorem 7 or Theorem 4.

289 Re-emphasize the importance of checking solu-
tions.

Refer to page M-17 of T.E.

This section will probably require more time
than a typical section.

Fractional Equations 293

Problems Whose 296
Equations Involve
Fractions

Formulas Involving
Fractions

301 A greater emphasis'should be placed upon changing
the subject of a formula than on solving for
particular values.

Inequalities Involving 306
Fractions

Special attention should be given to the sign of
the expression used to clear the fractions.
Each problem will be handled by cases in order
to apply Theorem 19 or 20 and each will intro-
duce a compound statement.

Sentences Involving 308 Optional. (For Merit or Rhodes Scholars).
Absolute Value

11
t
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UNIT VII: FACTORS AND EXPONENTS
Chapter 8 In Pearson-Allen Textbook

(17 days)

On completion of Unit VII, the student should be able to

select proper factors of a given
number

find the complete factorization
for 2, 3, 4, 5, 9, 10.

find the greatest common factor
integers and a set of monomials

number from a list of factors of that

of a given number using divisibility tests

and the least common multiple of a set of
containing variables

multiply and divide monomials using the laws of exponents

TOPICS PAGE

Fundamental Oper-
ations with Poly-
nomials Over the
Integers

Factoring Integers

An Important Theorem

Even and Odd Integers

Tests for
Divisibility

Prime Numbers

ComPlete
Factorization

320

COMMENTS AND SUGGESTIONS

321 See comment M-18 in T.E.

325 Proof of Theorem 27 is a good example of proof
by definition.

326 See Comment (1) in T.E., page 326.

327 May be interesting for students to find tests
for divisibility other than those given.

329 Stress that "one" is not a prime number.
Interested students may read P.A. 360 and 426.

See comment M-18 in T.E.

Least Common Multiple 312
- ,

Greatest Common
Multiple

Adding Fractions
Having Integral
Denominators

,See_comment,in T.E., page 332..

333 See comment in T.E., page 333.

334
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TOPICS PAGE *COMMENTS AND SUGGESTIONS

Some Theorems About
Factors and Products
of Integers

337

Exponents 340

Laws of Exponents -
Positive

Laws of Exponents -
Zero and Negative

342

347

Scientific Notation 350

.

Stress 3a # (3a) . This is often confused by
students and must b treated thoroughly.

See cdmment in T.E., page 3,4'4 'and:M-19'.

See comment in T.E., page 348 M-19.

Monomials Involving 353 Students should have a goodiworking knówledge
of LCM and GCF before proceeding to next topic.Variables



UNIT VIII: POLYNOMIALS AND RATIONAL EXPRESSIONS
Chapter 9 in Pearson-Allen Textbook

(30 days)

On completion of Unit VIII, the student should be able to

identify the degree of a polynomial in one or more variables

add and multiply polynomials of first, second, and third degree with inte-
gral coefficients in one or more variables

find the solution set of a quadratic equation given in factored form

find all proper monomial factors of a polynomial over the integers, factor
a binomial which is the difference of two squares and factor a quadratic
trinomial which has binomial factors

solve a quadratic equation with rational roots by factoring

express a rational algebraic expression in simplest terms

add, subtract, multiply and divide two rational expressions where the degree
of the numerator or denominathor of each expression is two or less

find the solution set of a fractional equation where the LCM of the fractions
involved is a polynomial of degree two or less

divide a polynomial in one variable by a binomial

TOPICS PAGE

Degree of a 362
Polynomial

Adding Polynomials 363

The Meaning of
"Factorable"

Multiplying and
Factoring

More About Multi-
plication of Poly-
nomials

COMMENTS AND SUGGESTIONS,

To check understanding, have the students con-
struct a polynomial of a given degree.

365 Point out that a non-factorable polynomial is
prime.

366 Re-emphasize the fact that the multiplying of
polynomials is merely the application of the
distributive property

368

More About Equations 370
and Inequalities
Involving Products

14
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TOPICS

UNIT VIXI (CONTINUED)

PAGE COMMENT8 -AND SUGGESTIONS

Grouping Before
Factoring

Difference of Two
Squares

Perfect Squares

Factoring After
Completing the
Square

373 This section is unusually difficult for most
students. The teacher should present sufficient
examples and point out such difficulties as en-
countered in Example,#3 and Problems 9 and 15.

375 Exercise caution in assigning problems 5 and 6
on pages 377-78 to an average or below average
class.

378 To emphasize the pattern of a perfect square, do
exercises i through xi on page 379 orally-

381 Extend to cover both rational and irrational
roots and the derivation and use of the quadratic
formula. See Scott-Foresmar, Book 3, Page 362.

Quadratic Polynomials 382

Products Which Can Be
Expressed as Quadratic
Polynomials

Factoring Quadratic
Trinomials

Factoring
ax2 + bx + c;
a # 0, a # 1

383 This section is to emphasize speed with accuracy.

385

387 For all but the most able students, all of these
exercises should be assigned and perhaps even
supplemented.

Roots of an Equation 389

Solving Quadratic
Equations Using
Factoring

389 Re-emphasize Theorem 3.

Summary of Factoring 392
Methods -

More About Solving
Equations Using
Factoring

Polynomials Over The
Rational Numbers

Rational Expressions

393

395 Point out that the first step in factoring over
the rationals is to rewrite each term of the
polynomial as an equivalent expression having
the same denominator.

397



UNIT VIII (CONTINUED)

TOPICS

Simplification of
Rational Expressions

Multiplication and
Division of Rational
Expressions

PAGE COMMENTS AND SUGGESTIONS_

399 See T.E., page M-21. Re-emphasize the differ-
ence between a factor and a term.

401'

Least Common Multiple
of Polynomials

Addition and Sub-
traction of Rational

403

403 Emphasize the comment in the solution of
example 5.

Expressions

More About Fractional
Equations and

407 The solution of the problems involving inequali-
ties is optional.

Inequalities

Meaning of Division
of One Polynomial By

410

Another Polynomial

How To Divide a 412 Choose for a first example a more elementaryPolynomial by a problem than that shown in example 1.Polynomial

When .subtracting to obtain the new dividend, make
sure that the student changes each sign and shows
this change.

Cf*

16
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UNIT IX: THE REAL NUMBER PLANE
Chapter 10 in Pearson-Allen Textbook

(16 days)

On completion of Unit IX, the student should be able to

set up a coordinate system and graph an ordered pair of numbers

name the coordinates of any point on a graph

determine.if an ordered pair is in the truth set of an open sentence in two
unknowns

form the Cartg.tsian product of two given sets of numbers

solve simple simultaneous

use a system of equations

equations by graphing, addition, and substitution

to solve word problems in two unknowns

TOPICS PAGE COMMENTS AND SUGGESTION&

Ordered Pairs of
Numbers

Open Sentences In
Two Variables

Cartesian Products

Graphs of Sets of
Ordered Pairs

The Graphof_Lx I,
and.11 x R

Distance Between Two
Points

Directed W.stance

Graphs'of Open
Sentences In Two
Arsariables

428 Emphasize the concept of order. For simplicity
call the first member x and the second y.

429 Practice is needed.

431 The number of,products in M x N is equal to,the
number of-elements in M times the number of
elements in N.

432 All problems should be done to this concept.

437 See comment on page M-22 in T.E.

443 Optional: Nbte distance formula is given for d2
because radicals have not been introduced.

446 Optional. See note on page M-22 and M-23 in T4E.

Straight Lines

Y-Intercepts-
, '

452 See note on page M-23 in T.E.

OptionaY4-"See.note.on page M-23, inT:E,

17



UNIT IX ,(CONTINUED)
'

TOPICS PAGE COMMENTS AND SUGGESTIONS

Slope of a Straight
Line

Graphing Equations
By the Slope -
Intercept Method

Determining the
Equations of a Line
By the Slope-
Intercept Method

Parallel and
Perpendicular Lines

454 Optional. See comment or, page 455 in T.E.
Stress Theorem 33.

457 Optional. See comment on page 457 in T.E.

458 Optional. see comment on page M-23 in T.E.

460 Optional. This topic might be of sinterest to
the better students but extensive consideration
is not necessary.

Disjunctive Sentences 464
Whose Clauses Are
Equations

Systems of Equations

Solving Systems of
Equations by the
Addition-Method

465 This topic provides an introduction to simul-
taneous equations.

467 This section is extremely important and merits
an extensive consideration. Most of the exer-
cises should be assigned and discussed. See
note on pageM-23 in T.E.

Solving Systems of 477
Equations by the
Substitution Method

Summary of Ways to
Solve Systems of

,Equations

Types of Systems of
,Equations

Problems Involving
Systems of Equations

478 The students will tend to solve all of the
examples by the addition method; They-should-be
encouraged to use the other methods for some
problems-,

480 See comment on page M-24 in T.E.

482 - If possible, assign all problems as4practice is
needed in applying these concepts. Encourage
utilization of equations containing both one and
two variables.

Graphs of Open Sen- 487
tences InvolvinT-%
Inequalities and
Absolute Value

These can be regarded as optional topics to be
--;,.coveredras,time and student interest dictate.

They are not considered particularly vital to
the development of the unit.

18
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UNIT X: RADICALS
Chapter 11 in Pearson-Allen Textbook

(14 days)

On completion of Unit X, the student should be able to

simplify sums, products, and quotients involving square roots by use of
the product and quotient properties of radicals

find the approximate square root of a nwilber using the
and the "divide and average" method

use the proper symbols (radical and exponent) t
and "extracting a root"

write the principal square root of a

Square rOOt.'-'-abie

denote "raising to a. pOwer"

sitive number

TOPICS PAGE

Roots of Real Numbers-. 501

COMMENTS AND SUGGESTIONS

Square Roots of Real 502 To help emphasize why only the principal root
Numbers is considered, use the following example:

If 2 = VT-
and 1-4= -2
therefore, by the transitive property,
2 = -2

Cdbe Roots and Other
Roots

Irrational Numbers

504 Emphasize the generalizations on page 505.

506

Products of Radicals 508

At this point the student should be aware of the
existence of irrational numbers such as IF-.
It should be pointed out that the siquare root
of any positiire 'integer that is not a perfect
square is irrational. Demonstrate the proof
that 47 is irrational but do not expect the
student to master such proofs.

Be sure thdt.'the student grasps the full mean=
ing,of Theorem 39-

ums Involving
Radicals

Multiplication and
Division of Binomials
Containing Radicals



UNIT X (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Square Root 519 Use only the square root table and the "dLvide
and average" methods for finding square roots.

Rational NuMbers as 526. <90Pti,0441
Exponents

More About Rational 529 Omit.
Exponents

Equations Containing 530 Omit.
Radicals

More About the
PythagOrean Theorem

532 Omit.

UNIT XI: FUNCTIONS AND OTHER RELATIONS
Chapter 12 in Pearson-Allen Textbook

(As Time Allows)

On completion of Unit XI, the student should be able to

define a relation

define a function

determine if a relation is a function by examining its graph

state the domain and ran e of given function

graph both linear and quadratic functions

TOPICS

Relations

Domain and Range
of Relations

PAGE COMMENTSAWD SUGGESTIONS

542 Stress definition.

545 Stress distinction between domain and range.
An excellent operational definition is:

Domain - first number
Range - second number

See italicized comments on page 549. Other
function machines may be developed for further
clarification.



UNIT XI (CONTINUED)

TOPICS

Graphs of Functions

Linear Functions

Quadratic Functions

Graphing Quadratic
Functions

PAGE

556

559

COMMENTS AND SUGGESTIONS

Notice horizontal and vertical lines are not
treated as graphs of linear functions in this
text. Do not cover this topic unless you have
covered the optional material from Unit IX.

588 Remind students that f(x) is used as y in
equation f(x) = ax2 + bx + c.

588 A general discussion of symmetry will be help-
ful here.

The rest of this chapter, if considered at all,
should be used as enridhment or supplementary
material.
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(page, 223)

(page 231)

(page 232).

(page 232)

(page 235)

(page 236)

(page .236)

(page 237)

(page 257)

1page 257Y

If a e R and a 0 0, then a has only one multiplicative
inverse.

If a is a real _umber th n a-0 = O.

If a and b are real numbers such that ab = 0, then
a = 0 'or b = O.

If a,ancliD are real nurflbers such_ that b then
a. 1= --a
b b

If:'a and b are real, nuMbersHsuch th t a 0 0 and:b # 0, then
1.1
a 1; .;h

If a, b, c and d are real nuMber3 such that b 0 and
a c acd 0, then =b d bd

If a, b and c are real numbers such that b 0 0 and c 0 0,

then 2L = =111
b bq

If a C R, then a has only one additive inverse.

If a and b represent real, numbers, then a b a (rb).- ,

If a is any real number,. then (-1) a = -a.
If a and b are real numbers, then (ra)b =.7(ab)

If a and b represent real numbers, then (-a) (-b) = ab.
.

If a, b. and c represent:real numbers,, ,then
a - (b + c) = a.- b - c.
If a, b a d c represent_real nuirthers, then a(b - -
If, a, b.:and, c- repreSentm-real numbers,- then_

,

.

(a 13)4c1.7^(5.1-',=, ag,- 129. C7.

If a- and b represent -real numbers, (a P.) * b a-,

For real numbers a, 1D and c. if a + c > b + c, then a > b.,

For andb > c.; then a

ac.



Th. 19 (page 259)

Th. 20 (page 260)

Th. 21 (page 276)

For real numbers a, b and.c, if a > b and c > 0, then ac > bc.

For real nuMbers
-

If a and b represent nuMbers

a, b and c, if a > b and c < 0, then ac

Th. 22 (page 276) If a an

Th. 23 (page 282)

b rePesent

-a a.
b 0), then b -b

real' nuMberS (b 0= 0) then- 72=
-b b

For real numbers a, b and c:when_b_#,O, then -

< bc.

Th. 24 (page 283) If a, b, c and d represent real numbers b 0 and d 0, then
a c ad + bc
17; + d bd

Th. 25 (page 286) For real numbers a,
b 0 and d 0.

Th. 26 (page 288)

Th. 27 (page

For real numbers
then a

b
bc

2.7t ad=bcp±àvidéd

a, b, c and d, if b 0, c 0 and d

325) If a is a factor of b and b is a factor of c, then a is a
factor of c when a, b, c, I.

Th. 28 (page 326)

Th. 29 (page 337)

Th. 30 (page 338)

Th. 31 (page 338)

Th. 32 (page 338)

Th. 33 (page

If t is an odd integer, then t,= 2k + i where k is an integer.

If a is an odd integer, then a2 is an'odd integer.

If a
2 is an even integer, then a is an even integer.

If a is a faCtor of b and a is a factor of c, then a is a
factor of b + c when a, b, c, E I.

If a is a factor of b + c arid a is
fa.ctor 'of 'c b, t-

a factor of b, then a is

455) The slope of the line which is the graph of the equation
y - mx + k m.

Th. 34 460)

Th. 35 '(page 462)

Two lines havindifferent y-intercepts are parallel If
only if they have the same slorie.'

.. Two- .-1-IneS.,.,netth-er'..'Of.'.whiCh,;'iS=pere.1Idi
aC,h 'other;.'lf: and.' Only. if ..the prOattot .of'

-;H
.



Th. 36 (page 471),
ax + by + c =

If S =
ax + ey + f =

And T =
{ax + by
ki(ax

where k2

+ c = 0

bY c)

0, then systems S and T are equivalent.

k
2
(dX + ey + f) = 0

Tr__ 37 (page 503) If a is a non-negative real number, then there is
non-negative real number denoted by (a such that

Th. 38 (page 508) If a and b are real numbers such that a > 0 and b
lc-- = 1;-b.

a uniqu

a 0, thon

Th. 39 (page 509) If a is any real number, 17= lal .

Th. 40 (page 511) If a and b are real numbers such that a - 0 and b > 0 then

4



PREFACE

This resource guide lor Pre-Algebra 1-2 is organized as follows:

1. A recommended sequence of units with a suggested
time allotment for each unit.

.Unit Outlines.
a. Specific objectives to be realized by the student

on completion of the unit.
b. A detailed breakdown of the unit into sub-units

with suggestions for developing topics and hints
for the teacher in presentation of topics.

The time allotment for each unit is included only as a guideline for the teadher.
The specific objectives of each unit set a basic body of material to be covered
in Pre-Algebra 1-2 and the standard of proficiency that,should be expected from
each student in the Kent School District.

The fact that this guide can be beneficially revised will become evldent with
use. We hope that teachers using it will critically analyze it and make comments
and suggestions about its utility, content and structure.

COMMITTEE FOR PRE-ALGEBRA 1-2 GUIDE
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INTRODUCTION

Statement of Purpose

Pre-Algebra 1-2 i organized specifically for the student who is.inadequately
prepared for Algebra 1-2, but is likely to take it at a subsequent time. The
purpose of the course is to give the student a familiarity with the basic ter-
minology and,fundamental operations of Algebra. The course is intended to
provide an introduction to most.of the topics found in Algebra 1-2, but with a
less rigorous development.

Objectives

The general objectives of Pre-Algebra 1-2 are to have the student:

develop an understanding of our number system including the field properties

develop competence in the fundamental onerations of whole numbers, fractions,
decimals, and percents

broaden and clarify the concept of ratio and proportions

gain a knowledge of the elementary concepts of Algebra, including simple
linear equations and signed numbers

develop competence and skill in analyzing and solving word problems

Prerequisites and Selection of Students

Because of the nature of the track program, no ability grouping will be necessary
in Pre-Algebra. To be placed in Pre-Algebra, the student must have satisfied one
of the following:

a. Completion of Math 8 and teacher recOmmendation.
b. Completion of Basic. Math:9 with a grade of C or better.
c. Completion of Basic Math 1-2 with a grade of C or better..

Students who are not achieving at a satisfactory level may be transferred from
Algebra 1-2 upon teacher recommendation.
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RECOMMENDED TEXTS AND-'REFERENCE MATERIALS

Basic Textbooks:

Pearson:-:&1 Allen:: Foundations- for Modern Algebra, . Programmed CourS e; Ginn::ancr
*'Company (Boston,-.1965) , - . - r

' '
Wilcox- Mdthematics --A-Modern Approach'.=-.Sepon&Course-_vAddisonweeleytpiLlo-

:,-Alto, California, 1966)., : -H ,_ :

Supplementary References:

Dressler Reviewing EZementary AZgebra; Amsco School Publications Inc. (New
York, 1963)

Drooyan, Wooton Pogrammed Beginning AZgebra; John Wiley and Sons Inc. (New
York, 1963)

Heimer, Kocher, Lottes A Program in Contemporary AZgebra; Holt, Rinehart and
Winston Inc. (New York, 1963)

Kingston House Preparing for AZgebra; Encyclopedia Britannica Press Inc.
(U.S.A., 1964)

Nichols Pre-Algebra
1965)

Mdthematics; Holt, Rinehart and Winston Inc. (New York,

Nichols, Kalin, Garland Arithmetic of'Directed Numbers; Holt, Rinehart and
Winston (New York, 1962)

Nichols, Kalin,
(New York,

Nichols, Kalin,

Garland
1962)

. ,

Garland
(New York, 1962)

Nichols, Kalin, Garland
York, 1962)

School Mathematics Study. Group Iftroduction to AZgebra Parts 1 & 2; Yale
University Press (New Haven, 1962)

Equations and Diequalities; Holt, Rinehart and Winston

Introduction to Exponents; Holt, Rinehart and Winston

Introduction to Sets; Holt, Rinehart and Winston (New

1 '34 T;r401, iv
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SUGGESTED TIME ALLOTIIENTS

UNIT
First Semester

SUGGESTED TIME*

I Sets 10 days

II Properties of Addition and Multiplication 10 days

III Fractions, Decimals and Percents 12 days

IV Simplifying Computations 10 days

V Negative Numbers 15 days

VI Equations 15 days

Second Semester

VII Review and Extension of Sets 10 days

VIII InequalitiP.s 12 days

IX Review of Number Line e 8 days

XExponents . . . . ... . 6 days

XI Expressions and Sentences 9 days

XII Polynomials 15 days

XIII Ratio, Proportion, Variation 8 days

XIV Percent 10 days

150 days

* This suggested tinze schedule is based on a school year of 150 teaching days.
Thirty days have been allowed for testing, review and other activities.
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UNIT I: SETS
Chapter 1 in Wilcox Textbook

(10 days)

On completion of Unit I, the student should be able to

describe a set in both words and set notation

state whether a given set is null finite, or infinite

state whether two given sets are equal

state whether a given number is a member of the set of whole numbers,

natural numbers, rational numbers, or irrational numbers

express using set notation the intersection and union of two given sets

write a rational number between two given numbers

graph sets of numbers on a number line

TOPICS PAGE C6MMENTS AND SUGGESTIONS

Sets

Kinds of Numbers

Finite and Infinite
Sets

SUbsets and ,Equa3
Sets

1 .A se k. may als be defined by stating a rule.

Stress that 0 and {0} are not the same.

Intersection of Sets

Least Common Multi 10

Union of Sets 11

Names for a Number 13

Symbo " c " may be introduced.

Venn diagrams may be used to reinforce the concept
of intersection.

Universal, disjoint, and complementary sets may
be introduced at this point.

L.C.M. is developed later In the text but is im-
portant here for the illustration of sets of

numbers,

Venn diagrams may be used to reinforce the concept

of union. Provide numerous examples of compound
statements, if exercises 19-24 are assigned.



TOPICS PAGE COMMENTS AND SUGGESTIONS

Rational Numbers

Rational and
Irrational Numbers

Betweenness

Graphs of Numbers

Variables

UNIT II:

14 It may be useful to demonstrate that the expres-
sions a/b and c/d where a, lb, c, and d are inte-
gers end b # 0, d 0- 0, represent the same rational
number if and only if ad = bc.

1.s

17

Differences,should be pointed out by example and
noi by proof. Rigorons'treitMent'is not appro-
priate at this point in the course.

19 Other exercises may be needed to'augment the mini-
mum list on Page 20,

21 This topic may
to Unit VI.

well be reserved as an introduction

PROPERTIES OF ADDITION AND MULTIPLICATION.
Chapter 2 in Wilcox Textbook

(10 days)

On completion of Unit II, the student should be able to

state whether a given set is closed under the operations of addition an
multiplication

simplify numerical expressiRns
properties of addition and the
over addition

simplify expressions

-

TOPICS

involving the commutative and associative
distributive property for multiplication

involving the special properties of one and zero

PAGE COMMENTS AND SUGGESTIONS

CloSure Under
Addition

Closure Under MUlti:- 26
plication

the clOsure property is often difficult for the
slower student to fully understand. Additional
exercises and examples will probably be necessary.

Commutative PrOperty
of Addition

27 Stress the idea of counter-example.



TOPICS. PAGE COMMENTS AND SUGGESTIONS,

Commutative Property 29 Because of the emphasis placed on the structureof Multiplication of number systems a complete understanding of
the field properties is essential. To be sure
of a complete mastery of these properties it may
be advisable to give the students several more
complex examples of each.

Associative Property 30
of Addition

Associative Property 31
of Multiplication

Distributive Property .32
of Multiplication
Over Addition

The Number Zero 34

The Number One 35

UNIT III: FRACTIONS, DECIMALS AND PERCENTS
Chapter 3 in Wilcox Textbook

(12 days)

On completion of Unit III, the student should be able to

write a given number as a fraction, decimal, and percent

add, multiply, and divide fractions and decimals

round quotients to a specified accuracy

TOPICS PAGE COMMENTS AND SUGGESTIONS

Notation

Percent Notation

Percents Greater
Than 100%

Fractions and Percents
Notation

41

43

44

45

You may wish to show 4/5 = 5

Examptes may be necessary here to show meaning
of percents greater than 100%.

Again division may be thought of as 4/5 = 4 4-*
.8 = 80%.

5 =
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UNIT III (CONTINtMV

TOPICS PAGE

Addition of 48
Fractions With
Unlike Denominators

Rounding Numbers

Multiplicative
Inverses

Multiplication -
Fraction Notation

Multiplication -
Decimal Notation

Division of
Fractions

Division -
Decimal Notation

Rounding Quotients

50

51

52

54

COMMENTS AND SUGGESTIONS

56 If students already "invert and multiply," this
is all rightbut the book's method gives more
meaning. Students may need guidance in the
"form of 1" needed.

57 Note continued use of multiplication by "1".

59

4
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UNIT IV: SIMPLIFYING COMPUTATIONS
Chapter 4 in Wilcox Textbook

(10 days)

On completion of Unit IV, the student should be able to

factor whole numbers into prime factors

find the greatest common divisor and least common multiple by using prime
factors

simplify a numerical exnression such as (8) (18) + (20) (9) using the GCD and
the distributive property

find square roots by using the square root table

find the measure of the hypotenuse of a right triangle using the pythagorean
relation given the lengths of the legs

TOPICS

Factors of NuMbers

Prime Factors

PAGE

65

66

Least Common Multiple 67

Fractions With Large
Numbers as
Denominators

Using the GCD

TheSquare Root
Table'

Factors and Square
Roots

COMMENTS AND SUGGESTIONS

Avoid the use of exponents unless
are clamoring for them. We shall
to shorten the writing of factors
for exponents in a later section.

the students
use the desire
as motivation

68 Have students work sample problems on the board
and go into the idea of least common multiple to
help with large denominators.

71 GCD is also called greatest common factor.

72

. 73
. Pick your example problems of square root,care-
fully as far as, large primes are concerned,

Pythagorean Relation 75

Area of a Triangle 76 Optional

5



UNIT V: NEGATIVE NUMBERS
Chapter 5 in Wilcox Textbook

(15 days)

On completion of Unit V, the student should be able to

state the additive inverse of a given number

add, subtract, multiply, and divide rational numbers

state the greater or lesser of two given rational numbers

substitute positive and negative values for variables in open number expres-

sions and evaluate the resulting expression

TOPICS PAGE COMMENTS AND:SUGGESTIONS

Negative Numbers

Addition of Negative
Numbers

Addition Including
Negative Numbers

Addition Including
Fractions

Subtraction

Subtraction With
Fractions

Subtraction of
Negative Numbers

83 The teacher will find it useful to make extensive use

of the number line in introducing the addition and
subtraction of positive and negative rationals.

84 The method presented in the book may cause problems

for the students and another approach to adding a

negative and positive number may be advisable,

85 After an introduction to adding, subtracting, mul-
tiplying, and dividing rational numbers it may help

to introduce gimmicks for the students to remember

86 the rules. One such device for multiplication is:
Let us call a positive number a friend. Let us

call a negative number an enemy. Let us sub-

88 stitute the word "of" for "times".

A friend of a friend is a friend.

89 [(+)(+) = (+)]
A friend of an enemy is an enemy.

[(+).(-) = (-)]
90 An enemy of a friend is an enemy.

[ (-) (+) =
An enemy of an enemy is a friend.

[(-).(-) = (+)]
Zero is not considered here, as his function in
multiplication is unique. In his real identity

93 as the Multiplicative Annihilator he has the

power to destroy both sides and hence, neither
side would.dare offend him.

95 Another device that can be used would be one of

patterns which is illustrated by the following

table.

Multiplication With 91

Negative Numbers

Multiplication of
Two Negative Numbers

Division

-

6
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UN±T V (CONTINUED)

TOPICS:. PAGE COMMENTS AND SUGGESTIONS'

Orderf'ofRational 96
Numbers

Letters Replaced 97
by.Numberq

(4). ( 7.2 ) (2
(2) : ( -2 )
(0): . (-.?) :(0)

1 (2) (..-1):1 (7;!1:)

(4'2) (.4)

UNIT VI: EQUATIONS
Chapter 6 in Wilcox Textbook

(15 days)

On completion of, Unit VI, the student should be able to

determine truth or falsity of mathematical sentences involving both equali-
ties and inequalities

find truth sets of simple open sentences by the addition and multiplication
methods

solve equations with fractions using the multiplication property of equality

simplify equations anc check solution sets using the distributive property

write an open mathematical sentence from an English sentence and use this
technique to solve simple word problems

TOPICS PAGE COMMENTS AND SUGGESTIONS

Open Sentences 103

Solution Sets 104 Re-emphasize the concept of domain.

Solving Equations 105 Be sure to assign same problems from each set
as students will need practice to finalize
concepts.

Be sure to emphasize that X means lx.



UNIT VI.(00NTINUED)

TOPICS PAGE OOMMENTS AND SUGGESTIONS

Equations With
Fractions

Distributive Property
and Equations

111 The basic idea is that of multiplying by the
LCD. -Emphasize that this must be done to both
sides of the equation.

113 The distributive property is essential here in
both simplifying by factoring and checking
solution sets. It cannot be over stressed.

Review of Equations 116

Problems About
Numbers

Angles ot a Triangle
and Perimeters of
Polygons

More Equations

117 This section is important as it introduces stu-
dents to translation from English sentences to
mathematical sentences. This is very difficult
for most students and should be cove:ced carefully.

118 The purpose of this section is to provide more
practice in writing equations from word problems.
This practice will be needed!

124 Use this section if class appears to need
additional practice.

8
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UNIT VII: REVIEW AND EXTENSION OF SETS
Chapter 1 in P.A. Foundations

(10 days)

On completion of Unit VII, the student should be able to

describe a set in both words and set notation

state whether a given set is null, finite, or infinite

state whether two given sets are equal

find the complement of a given set with a given universe

list all subsets of a given set

state which subsets are proper subsets of a given set

find the intersection and union of two given sets

state whether a given set is closed under addition, subtraction, multipli-
cation, or division

draw a Venn diagram to show the union or intersection of two given sets

draw a Venn diagram to show two disjoint sets

COMMENTS AND SUGGESTIONS

Text Materials: Chapter 1 in Pearson & Allen Foundations of Modern Algebra.

This unit is considered to be a review and expansion of learnings from Unit I.
Unit VII should be reserved for the start of the second semester since it is at
this time that several students should be expected to "drop in" as a result of
failure in Algebra 1-2.

GeneraZ Suggestions Related to the Use of Programmed Materials.* These comments
will apply as well to use of Programmed Materials in Units IX and XI.

The student should be shown, possibly by overhead projector or chalkboard, that
a definite written response should be made for each frame. Responses to frame
items should be made on another sheet of paper, possibly in a spiral notebook.
While response to a frame is being made the answer portion of the frame should
be covered (3x5 cards are helpful for covers; after initial issuance, new ones
should be supplied by the student). After the response for a frame is made, the
student should immediately check his answer with the answer portion of the frame.
If the student's answer is incorrect, he should try to find the answer from pre-
vious frames or request teacher assistance if he cannot find this resolution
himself. Students should be told that just "reading" the program or copying the
answers will not help them learn the materials.

9
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UNIT VII (CONTINUED)

COMMENTS AND SUGGESTIONS

The time limit for completion of a unit should be clearly demonstrated to the
students. If keeping up with class work becomes a problem, the teacher might
require the students to show daily evidence of completed work (having students
put their responses in a spiral notebook which can be collected and checked dur-
ing the last 2-3 minutes of class is helpful; a minimum of 60 frames per day is
necessary to complete this unit on time). Reserve 2-3 minutes at the end of
class for turning in materials since most of the work on programs should be done
in class.

The teacher should help individuals with particular frames or sets of frames
upon request by students; as a general rule, however, unrequested help may in-
terfere with the students' learning.

The students who finish the program section early should be given supplementary
lessons from the Algebra 1-2 textbook which deal with the same topic. A brief
discussion with the students would help determine weak areas in his programmed
learning experience.

UNIT VIII: INEQUALITIES
Chapter 7 in Wilcox Textbook

(12 days)

On completion of Unit VIII, the student should be able to

write open number sentences using the inequality sumbols

list elements from a given domain which belong to the solution set of a -
given inequality

represent finite and infinite solution sets using set notation

graph finite and infinite solution sets

solve an inequality by comparing it with an equation

solve inequalities using the addition and multiplication properties of
inequalities

TOPICS PAGE COMMENTS AND SUGGESTIONS

Inequalities 131 Review the meaning of domain, open sentences,
etc. Emphasize the difference between equations
and inequalities.

10
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UNIT VIII (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Open Sentences - 131
Inequalities

Solution Sets of
Inequalities

133 May also be read "member of"or belongs.t

Finite Solution Sets 135

Variables With 136 Set builder notation may be brought in when the
Infinite Domains domains are infinite.

Graphs of Solution 137 Be sure the stude re neat and orderly about
Sets their graphing.

Addition Property 141
of Inequalities

Multiplication Prop- 143 Make sure the students understand that if a > b,
erty of Inequalities and c < 0, then ad < bc.

Solving Inequalities 145

UNIT IX: REVIEW OF NUMBER LINE
Chapter 2 in P.A. Foundations

(8 days)

On completion of Unit IX, the student should be able to

write a given set of numbers in order from least to greatest or vice versa.

graph a given set of numbers on the nunber line when the set is described
verbally

graph the set of numbers of arithmetic, whole numbers, counting numbers, and
rational numbers and given subsets of these sets

find a rational number between two given rational numbers

TOPICS PAGE COMMENTS AND SUGGESTIONS

Text Materials: Cbapter 2 in Pearson & Allen Foundations ofModern Algebra.

See General Suggestions For Use ofProgrammed Materials which follows Unit VII.

11
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UNIT X: EXPONENTS
Chapter 11 in Wilcox Textbook

(6 days)

On completion of Unit X, the student should be able to

write a fraction as an expression using negative exponents and vice versa

simplify expressions involving zero exponents

write a decimal numeral in expanded form

write numerals in scientific notation

simplify the multiplication and division of exponential expressions by
applying the rules of exponents

TOPICS PAGE COMMENTS AND SUGGESTIONS

Exponents

Zero and Negative
Exponents

219 It may be necessary to provide additional
practice for some students.

220

Base 10 222

Scientific Notation 227

Computation Using 229
Scientific Notation

All other topics in
tpis chapter are
optional

12



UNIT XI: EXPRESSIONS AND SENTENCES
Chapter 3 in P.A. Foundations
or Chapter 3 in P.A. Text

(9 days)

On completion of Unit XI, the student should be able to

evaluate numerical expressions involving more than one operation

evaluate expressions by substituting and simplifying given values

graph truth sets of simple sentences

graph truth sets of compound algebraic sentences

define a set using set builder notation

differentiate which connective - and or or - would be used to join two
simple sentences to form a compound sentence whose graph is given

COMMENTS AND SUGGESTIONS

Text Materials: Chapter 3 in Pearson & Allen Foundations of Modern Algebra.

See General Suggestions For Use of Programmed Materials which follows Unit VII.

As students tend to tire of the use of programmed material, the teacher may wish
to delete the use of this material and teach the.unit by worksheets of material
from Chapter 3 in the Pearson & Allen Text.

13
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UNIT XII: POLYNOMIALS
Chapter 12 in Wilcox Textbook

(15 days)

On completion of Unit XII, the student should be able to

state whether a given mathematical expression is a polynomial

simplify a polynomial expression by comblning like terms

add and multiply pulynomials

solve first degree equations involving the use of the distributive property

solve first degree equations involving the use of several properties

TOPICS PAGE COMMENTS AND SUGGESTIONS

Polynomials

Addition of Terms

Addition of
Polynomials

Multiplication

Multiplication With
Polynomials

Equation and the
Distributive Property

Equations Using
Several Properties

Second Degree
Equations

241 Further exercises may be necessary to insure a
complete understanding of the definition of a
polynomial. Particular attention should be
given to such expressions as x + 5 and 3/x + 7
as students do not readily identify these as not
belonging to the set of polynomials.

243

244

246 This section affords an excellent opportunity to
re-stress the associative and commutative proper-
tiee.

247 Stress the fact that the multiplication of poly-
nomials involves using the distributive property.

248 To cover this section adequately will probably
require at least two days. Provide the student
with several sample solutions and provide the
opportunity for him to solve problems during
class.

250 Spend several days on this section. Stress the
importance of using the correct order of opera-
tions.

251 Optional - introduce as time allows.

14
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TOPICS PAGE COMMENTS AND SUGGESTIONS

Equations With
Rational Roots

The Quadratic
Formula

Finding Rational
Roots

Irrational Roots

254 Optional - introduce as time allows.

256 Optional - introduce as time allows.

259 Optional - introduce as time allows.

260 Optional - introduce as time allows.

UNIT XIII: RATIO, PROPORTION, VARIATION
ChaPter 9 in Wilcox Textbook

(8 days)

On completion of Unit XIII, the student should be able to

write the measures of two quantities as a ratio

solve ratio problems using algebraic methods

solve equations that are in the form of proportions

solve word problems involving proportions

solve direct variation problems using the proportion form

TOPICS

Ratio

Ratio Problems

Proportions

Direct Variation

Problems Involving
Direct Variation

Inverse Variation

Problems With
Inverse Variation

PAGE

173

175

176 Recall that a/b = c/d if and only if ad = bc
and d 0 0.

COMMENTS AND SUGGESTIONS

Stress the importance of order. i.e. 1:2 0 2:1

This section may need careful attention.

180 It might be helpful to show the graph for direct
yariation.

183 All of the unstarred problems should be assigned.

185 Optional

186 Optional

15
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UNIT XIV: PERCENT
Chapter 10 in Wilcox Textbook

(10 days)

On completion of Unit XIV, the student should be able to

select the best approximation to a given percentage problem from a list
of possible numerical answers where each answer after the first is ten
times the preceeding one

translate verbal problems involving percentage into proportions, solve,
and check for reasonableness

TOPICS PAGE COMMENTS AND SUGGESTIONS

Percent 193 Emphasize that 1% means 1/100, 2% means 2/100,
etc.

Estimating Percents 194

Estimating Answers 196
in Verbal Problems

Proportions and 198
Percent

Decimals and Percent 200

Fractions and 202
Percent

Similar Percent
Problems

,Interest and Tax

Problems Involving
Interest, Tax, Dis-
counts, and
Commissions

Have students get in the habit of checking an-
swers for reasonableness. Insist upon it!!

Tackling a problem involving a percent less than
one might prove interesting at this point.

203 To get studnnts started, establish some concrete
patterns- on formulas such as:

206

208

% increase = amount of increase
original amount

= increased amount - original amount
original amount

Other Percent 211 Optional
Problems

1

16 .
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PREFACE

This resource guide for Basic Mathematics 9 is organized as follows:

1. A recommended sequence of units with a suggested
time allotment for each unit.

2. Unit Outlines
a. Specific objectives to be realized by the student

on completion of the unit.
b. A detailed breakdown of the unit into sub-units

with suggestions for developing topics and hints
for the teacher in presentation of topics.

The time allotment for each unit is included only as, a guideline for the teacher.
The sper.ific objectives of each unit set a basic body of material to be covered
in Basi Mathematics 9 and the standard of proficiency that should be expected
from each student in the Kent School District.

The fact that this guide can be beneficially revised will become evident with
use. We hope that teachers using it will critically analyze it and make comments
and suggestions about its utility, content and structure.

COMMITTEE FOR BASIC MATHEMATICS 9 GUIDE

M. Joseph Tappero
Kent Junior High School

Gordon A. Harms, Chairman
Meridian Junior High School

Dean D. Woerner
Sequoia Junior High School

Cedric G. Hannon
Kentridge Senior High School
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..INTRODUOTION._

3

Statement of Purpose

The purpose of Basic Mathematics 9 is to provide an extensive review of the
fundamentals of arithmetic for those 9th grade students whose level of achieve-
ment is significantly below that expected of the entering 9th grader. In gen-
eral, the course is a continuation of the work begun in the Basic Mathematics 7
and 8 but with a slightly different emphasis. By the time:a student is a 9th
grader, his patterns of academic achievement are rather well established, If,
by this time, he is still well below grade level in mathematics achievement,
he is likely to remain so unless the teacher can somehow stimulate his flagging.
interest.

As this is still basically a review course, many students will have severe
problems in maintaining whatever enthusiasm for mathematics they may have. For
this reason, the teacher of Basic Mathematics 9 should be prepared to provide a
variety of experiences for the, student and to be sure that they have something
specific to do at all times while in the classroom. The teacher should strive
to give the student some feeling of confidence in his own ability, as well as
provide him with some of the basic tools necessary to further mathematical
study, should he decide to undertake it. In addition, the teacher should be
trying at all times to build in the student a feeling that there is something
worthwhile to be gained from the study of mathematics.

Objectives

The major objective of Basic Mathematics 9 is to provide an extensive review for
the student deficient in the basic skills of arithmetic. This will include the
following topics:

Place Value and Number Bases
The Four Fundamental Operations of Arithmetic
Measurement
Principles of Order
Elementary Number Theory.
Rational Numbers
Decimals and Percents
Ratio
Equations

Prerequisites and Selection of Students

Ninth grade status and a grade placement two or more years below grade level
on a standard test of mathematical achievement (or below tenth percentile).

lii
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RECOMMENDED TEXTS AND REFERENCE MATERIALS

Basic Textbook:

Eicholz, O'Daffer, Brumfiel, Shanks Mbdern General Mathematics; Addison -
Wesley Publishing Co. (Palo Alto, Calif., 1965)

Supplementary References:

Eicholz, O'Daffer, Brumfiel, Shanks Supplementary Experiences - Second Course;
Addison-Wesley Publishing Co. (Palo Alto, Calif., 1965)

Longley, Cook Fun With Brain Puzzles; Fawcett Ptiblications, Inc. (Greenwich,

1965)

Meyer Fun With Mathematics; Fawcett Publications, Inc. (Greenwich, 1961)

National Council of Teachers of Mathematics Dsrichment Mdthematics for the
Grades, Tbenty-Seventh Yearbook; National Council of Teachers of Mathe-
matics, Inc. (Washington, D. C., 1963)

National Council of Teachers of mathematics Topics in Mdthematics fbr Elemen-
tary School Teachers, TOenty-Ninth Yearbook; National Council of Teachers
of Mathematics, Inc. (Washington, D. C., 1964)

Spitzer Etirichment of Arithmetic; Webster Division - McGraw-Hill Book Co.
(San Francisco, 1964)

Spitzer The Teaching of Arithmetic; Houghton Mifflin Co. (loston, 1961)

iv
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SUGGESTED TIME ALLOTMENTS

UNIT First Semester

I Place Value and Number Bases 11 days

II Equations and Operations 8 days

III Basic Principles for Whole Numbers 6 days

TV Estimation 4 days

V Computing 20 days

VI Geometry 12
qk

days

VII Number Theory 8 days

VIII Fractions and Rational Numbers 6 days

Suggested
Time *

Second Semester

IX Addition and Subtraction of Rational Numbers 11 days

X Multiplication and Division of Rational Numbers 20 days

XI Ratio 5 days

XII Decimals 17 days

XIII Percent 10 days

XIV Integers 7 days

XV Graphing 5 days
150 d&ys

*This suggested time schedule is based on a school year.of 150 teaching days.
30 days have been allowed for testing, review and other activities.

257



UNIT I: PLACE VALUE AND NUMBER FETS
Chapter 1 in Modern General Mathematics Textbook 9

(11 days)

On completion of Unit I, the student should be able to

read aloud and write large numbers

write any given 4-digit number in expanded notation

round off whole numbers to given multiples of ten

use the proper symbol (>, =, <) in comparing two whole numbers

TOPICS PAGE

The Abacus 1

Using an Abacus 2

Base Ten 4

Place Value 5

Place-Value Exercises 6

Inequality Exercises 8

Millions and Billions 10

Larger NuMbers 11

Approximation - 12
Rounding

The First Thirteen 13
States

Exponents 14

More About Exponents 16

The Universe 17

COMMENTS AND SUGGESTIONS

Provision of an abacua for student experiment
would be helpful.

Provide plenty of review on place value and bases.

Have students read large numbers orally and be
sure they read them excluding "and" as a break.

Students will undarstand, once it is pointed out,
that a googol has 101 digits because its syTbol
would be a one followed by one hundred zeroes.

A very good class discussion may center on this
section.

1
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41.

UNIT I (CONTINUED)

TOPICS

Roman Numerals

Other Numerals

Different Num:-.)er
Bases

Base Ten & Base Six

PAGE

18

19

(
COMMENTS AND SUGGESTIONS

The important objective of this page is to give the
students an enjoyable experience in working with
these different types of numerals without having
to memorize the meaning of any of these symbols.

20 These last sections are optional depending on
the level of the class.

22

Computing With Base 23
Six Numerals

Larger Numbers -
Base Six

24

UNIT II: EQUATIONS AND OPERATIONS
Chapter 2 in Modern General Mathematics Textbook 9

(8 days)

On completion of TInit II, the student should.be.able to

solve simple equations involving at most two of the fundamental arithmetic
operations

write equations in one unknown from simple word problems

evaluate numerical expressions containing at least one set of parentheses'

solve simple word problems involving two arithmetic operations

TOPICS PAGE COMMENTS AND SUGGESTIONS

The Function Machine

Mu1tiplicat1on and
Addition Equations

Using Parentheses
in Equations

30 This is not new to the students, having been used
in past work. It is interesting and gives good
practice.

32 It.may be necessary to explain exercise 4 rather
carefully.

33

2



UNIT II (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Subtraction and
Addition

Difference and
Missing Addends

Division and
Multiplication

Quotients and Missing
Factors

Combining Operations

Find the Number

Finding the Number
Pair

Short Stories - Sets

Add, Subtract, Multi-
ply and Divide

Number Line
Exercises

More Number Line
Exercises

34 Show the relationship between subtraction and
addition.

35

36 Show that multiplication and division are inverse
_

operations.

37

38 Do several exercises of this type orally before
assignment.

40 Very good practice.

41 Very good practice.

42 Very good practice.

43

44 Be sure students understand the notation of these
exercises.

46 Students may need quite a lot of help for those
jumps that run off the number line.

3
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UNIT III: BASIC PRINCIPLES FOR WHOLE NUMBERS
Chapter 3 in Modern General Mathematics Textbook 9

(6 days)

On completion of Unit III, the student should be able to

simplify computation with whole numbers using the commutative, associative,
and distributive properties

TOPICS PAGE COMMENTS AND SUGGESTIONS

Associative Principle 54 Application more important than names. The thing
for Addition and to emphasize is that this unit is intended to
Multiplication make computation eaSier for the student. Only by

this approach can motivation be accomplished.

Distributive Principle 58

Multiples of 10, 100 60
and 1000

Special Quotients 62

Using Exponents 64

Using the Distributive 65
Principle

This is a very important concept for any later
work in mathematics. A thorough treatment is
indicated.

UNIT IV: ESTIMATION
Chapter 4 in ilodern General Mathematics Textbook 9

(4 days)

On completion of Unit IV, the student should be able to

estimate sums, products, differences and quotients with a reasonable degree
of accuracy

TOPICS PAGE COMMENTS AND SUGGESTIONS

Estimates

Multiples of 10

70 Notice * on page 94 of teacher's edition.

71 Make sure students understand the rounding off
in Estimation procedure in problem 4.

Multiples of 100 72
in Estimation

4
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UNIT IV (CONTINUED)

TOPICS PAGE

Estimating 73

Estimating Time, 74
Weight and Distance

Sequoia Trees 75

Estimation for Fun 76

COMMENTS AND SUGGESTIONS

All of the exercises on this page should be
assigned and make sure students write an equation
and not just answers.

Could be used for class discussion and have'stu -
dents say why tley picked the answer they did.

Oral exercise.

UNIT V: COMPUTING
Chapter 5 in Modern General Mathematics Textbook 9

(20 days)

On completion of Unit V, the Student should be able to

solve word problems involving more than one step, using addition, sUbtrac-
tion, multiplication and division of.whole numbers

find the arithmetic mean Of a series of numbers

solve division problems with up to two-digit divisors

solve multiplication problemS with up to three-digit factors

solve word 'problems involving dollars and cents

TOPICS

Finding Sums

Vacation Travel

Finding Differences

Transportation

,Money

Finding Products

PAGE

82

83

84

85

86

88

COMMENTS AND SUGGESTIONS

This section may merit careful consideration.
The word problems are particularly good and should
be done whenever they appear.



UNIT V (CONTINUED)

TOPICS

Two and Three-Digit
Factozs

Birds

Exponents Again

Washington, D. C.

The Sports Shop

Height and Depth

Temperature

Dividing

Short Cuts -
Divisors Less Than 10

Divisors Less
Than 100

Divisors and Quo-
tients Less Than 100

Average -
Arithmetic Mean

Rockets

The Oceans

PAGE COMMENTS AND SUGGESTIONS

90 Because some of the problems in this section are
so long, care must be taken that the students do
not become discouraged.

92 These are good story problems, some of which re-
quire more than one step. Some interest may be
generated.

94

95 These are all further practice on word problems.
This material may be helpful.

96

97

99

100

101

102

104

106

107

108

Short Cuts - Divisors 110
Between 10 and 10C

Wore Short Cuts ill

Inasmuch as many students seem to have difficulty
with division, a thorough treatment of this mater-
ial seems indicated. The short cut should be
handled only with students capable of understand-
ing it.

This is a concept which may be of interest in
that the arithmetic involved is not difficult but
the idea is often used. It may be profitable to
introduce the idea of median and mode at the same
time. A discussion of uses and misuses of aver-
ages may prove valuable.

6



UNIT V (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Zeroes in the Quotient 112

Dividing Exercises

Horses

Money Problems -
Multiplication and
Division

Time, Rate, Distance

Find the Number

North America

Land Expansion of
the United States

113

114

116

Many students find this difficult. Treat it
thoroughly.

118 This section is particularly valuable. If pos-
sible, give students practice in changing the
distance formula (D = RT) from one form to another.
You may wish to have them do the same thing with
other simple formulas.

122 More practice.

124 These word problems provide application of mater-
ial covered in the chapter. They ray be supple-

125 mented with problems from other sources.

;

7
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UNIT VI: GEOMETRY
Chapter 6 in Modern General Mathematics Textbook 9

(12 days)

On completion of Unit VI, the student should be able to

name segments, rays and lines from a drawing using proper notation

state in words and writing the general concept of congruence for segments,
angles and triangles

do simple geometric constructions including copying figures, bisecting seg-
ments and angles, perpendicular lines and parallel lines

TOPICS PAGE COMMENTS AND SUGGESTIONS

Sets of Points 130 Many parallels could be drawn bv,t.ween the study
of geometry and the study of arithmetic.

Segments, Rays and
Lines

132 The sxmpol for a ray always points to the right,
i.e.-1B. The first letter is the starting point.

Congruent Segments 134

Rays and Angles 136 You should not overemphasize space figures at
this time since this will be taken up latsr in
the chapter.

Comparing Angles 138

Constructions 140

Congruent Triangles 142 Stress the notation for congruence.

Copying Triangles 144

Right Angles and Per-
pendicular Lines

145

Parallel Lines 146

More About Parallels 148 Provide an intuitive proof that the sum of the
angles of a triangle make up a straight angle.

Geometric Illusions 150 Visual impressions are sometimes misleading as
will be seen from this lesson.

8



UNIT VI (CONTINUED)

TOPICS PAGE

Space Figures 152

The Cube 154

Cross Sections 155

Constructing a 156
Space Figure

Space Figures Again 157

COMMENTS AND SUGGESTIONS

The students might observe that a blown up inner
tube reminds them of a torus or that a specially
constructed box reminds them of a cube or a square
prism.

Have the students make up their own models as
directed on paue 156.

UNIT VII: NUMBER THEORY
Chapter 7 in Modern General Mathematics Textbook 9

(8 days)

On completion of Unit VII, the student should be able to

state whether a given number is a factor of another number

state whether a number is a prime or a composite number

construct a factor tree

write a complete factorization of a number with as many as three digits

find the greatest common factor and the least common multiple of two
numbers

TOPICS PAGE COMMENTS AND SUGGESTIONS

Factors of Numbers 166

2, 3 and 5 as Factors 168 If all the digits of a numeral add up to a mul-
tiple of 3 then the numeral itself is a multiple
of 3.

Factor Trees 169

Pa'ime Numbers 170

Prime Factorization 171 Stress that each number that appears on a factor
of a Number tree is a factor of the given number. Note also

that we do not always get every factor of a num-
ber on a given factor tree.

A
9
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UNIT VII (CONTINUED)

TOPICS PAGE

Greatest Common Factor 173

Least Common Multiple 174

Clock Arithmetic

Addition'in Clock
Arithmetic

Subtraction in
Clock Arithmetic

Multiplication in
Clock Arithmetic

Just for Fun

176

177

178

179

COMMENTS AND SUGGESTIONS

You probably should point out at this time that
while zero is certainly smaller than 12, we do
not consider zero the least common multiple of
3 and 4.

180 Some students may for the first time really un-
derstand the importance of thinking about missing
addends for subtraction and missing factors for
division.

10
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UNIT VIII: FRACTIONS AND RATIONAL NUMBERS
Chapter 8 in Modern Ceneral Mathematics Textbook 9

(6 days)

On completion of Unit VIII, the student should be able to

name a fraction to represent a part of a region

name a fraction to represent a part'of a set

write a set of equivalent fractions from a given fraction

check whether 2 fractions are equivalent

reduce a fraction to lowest terms

place the proper order sign (>, =, ) between 2 given rational nuMbers

TOPICS PAGE COMMENTS AND SUGGESTIONS

Fractions and Regions 188 Stress 3/8 of a region means 3 of 8 equal parts
of the region.

Fractions and Sets 189 Here we are concerned only with the number of
items in a set.

Equivalent Fractions 150 Try to get different forms of the correct answer
from the class, i.e. 6/9 and 13 to example B.

Sets of Equivalent 191 Try building several more equivalent sets of
Fractions fractions as in exercise 4.

Lowest Terms 192 A fraction is in lowest terms when t* e numerator
and denominator are relatively prime. i.e., great-
est common factor is one.

Reduciny L, IGweat
Terms

From Fractions to
Rational Numbers

1" "Dividing out" common factors is the usual method.

194 Stress than an infinite set of equivalent frac-
tions is associated with just one rational number
and one point on the number line.

Names for Rational 195
Numbers

Equality 196 If 2 fractions are equivalent, the rational num-
ber represented by them is the same. If 2 frac-

Inequalities 197 tions are not equivalent, the rational numbers

More About Rational 198 represented by them are not. equal.

Numbers

11
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UNIT IX: ADDITION AND SUBTRACTION OF RATIONAL NUMBE S
Chapter 9 in Modern General Mathematics Textbook 9

(11 days)

On completion of Unit IX, the student should be able to

add and subtract rational numbers with different denominators

add and subtract rational numbers with like denominators

write an improper fraction for a whole number

reduce answers to lowest terms

TOPIC

Short Stories

The Number Line

PAGE OMMENTS AND SUGGESTIONS

204

205 Write equations and help the students gain a
feeling for the relationship between the jumps
on the number line and the rational number
equations that such jumps suggest.

Sums and Differences 206 Spend plenty of time building sets of equivalent
fractions.

Finding Sums and 207
Differences

Least Common 206 Allow the students to use any method they please
Denominator for finding the least common multiple.

Methods for Adding 210
and Subtracting

Let's Review 212

Cape Kennedy 213

Mixed NUmerals and 214
Improper Fractions

Basic Principles 216
(Addition)

Adding and 217
Subtracting

Adding 3 or More 218
Addends

12



UNIT IX (CONTINUED

TOPICS PAGE COMMENTS AND SUGGESTIONS

Short Stories 219

The Function Machine 220

Racipes 221 This sounds very good. If Betty Crocker is in
class, have her make a yellow cake with cherry
frosting.

Track R- o-ds

Automobiles

222 A good class discussion on these sections can
stimulate interest.

223

Mixed Numerals and 224
Improper Fractions
Again

Pre-Hist ric Animals 227

UNIT X: MULTIPLICATION AND DIVISION OF RATIONAL NUMBERS
Chapter 10 in Modern General Mathematics Textbook 9

(20 days)

On completion of Unit X, the student should be able to

find the product of two rational numbers

fins1 the quotient of two rational numbers using the "finding the missing
facJr" method

state the reciprocal of a rational number

TOPICS PAGE

Regions and Multi-
plication

COMMENTS_ AND SUGGESTIONS

232 Be sure students can relate the word "of" with
multiplication.

The Number Lane and 234

Multiplication

Basic Principles for 236
Rational Numbers

Using the Basic
PrinciPles

237

Students should know the principles by name.



UNIT X (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Special Products 238 More practice may be useful.

Finding Products 239

Multiplication 240
Exercises

Short Stories 241

Special Rational- 242
Number Products

Short Cuts in 243 Due to the type of student in Basic Math 9 they
MtUtiplication will probably be highly motivated for this topic.

The Distributive 244 Very important principle.
Principle

Function Exercises 246 Good oral exe cise.

Number7Line Exercise 247 Optional exercise that could be used to stimulate
a little abstract thinking.

Our Solar System

Track Records in
Space

Missing-Factor
Exercise

248

250

252

Division of Rational 253 This is still the intuitive approach to division.
Numbers Problem 6 on page 255 gives the formal rule.

More About Division 254

Whole Numbers, 256
Rational Numbe s
and Division

Using Division to 258
Solve Problems

Short Stories

Diamonds 260

Aveiage Temperatures 261

259



UNIT X (CONTINUED)

PICS PAGE :OMMENTS AND SUGGESTIONS

Animal Length 262

Function Exercises 264

Short Stories - 266
Estimation

Esti ation for Fun 267

Short Stories - Time 269

UNIT XI: RATIO
Chapter 11 in Modern General Mathematics Textbook 9

(5 days)

On completion of Unit XI, the student should be able to

write a ratio to c mpare two measures

write different equivalent ratios for a given ratio

write ratios from simple word problems

solve word problems using ratios

PAGE COMMENTS AND SUGGESTIONS

The Language of Ratio 274 Relate work with ratios to previors work with
fractions and rational numbers.

Equal 'os 276

Short St ries - Ratio 277

Ratio in G ometry

Ratio Fantasy

278

279 The students should be quite amused by the idea
of a man being able to lift some of the tremen-
dous weights that are indicated by the various
ratios here,



Chapter 1.

On completion of Unit XII,

interchange between frac

put the proper compa

UNIT XII: DECIMALS
Modern General Mathematics Te,Ltbook 9

(17 days)

student should be able to

n 1 and decimal notation

1 between two given decimals

add, subtract, multiply and divide using decimal notation

write a given number in scientific notation

solve probl involving decimal numerals

'TOPICS PAGE COMME TS AND SUGGESTIONS

Other Names For
Rational Numbers

Fractions and
Decimals

Decimals and the
Number Line

Inequalities
Decimals

Adding and Subtract-
ing

284 Help students to think of the units place as the
central digit. Then relate the various places
in pairs. i.e Tenths with tens, hundredths with
hundreds, etc.

286 Show that 2.35 =. 2 345/1000 by the definition
and addition. i.e. 2.345 = 2 4. 3/10 4/100
A- 5/1000 2 I- 300/1000 40/1000 1- 5/1000 =
2 345/1000.

Showing the divisions on a demonstration slide
rule might he good.

289 it may ba necessary to change to fractional nota-
tion on some of theSe exercises.

290 Review whole number adding and subtracting with
.emphasis on "carrying" and "borrowing,"

Decimals and Money 291

Short Stories 292

Density 293

A String Problem- 29S

More About Decimals 296 Relate pairs acain to extend decimal notation.

Approximati
Rounding

297



UNIT XII 6:0NTINUED5

TOPICS PAGE COMMENTS AND SUGGESTIONS

Multiplying by 10,
100 and 1000

Multiplying Decimals

298 Deveiop this carefully so that students under-
stand why they can "wove" the decimal point.

300 Show seVeral examples done by changing to frac-
tional notation to show the denominators.

Multiplying - Short 301

Cut

Short Stories - Space 302

Money Around the World 303

Estimation Exercises

Dividing - Whole
Number Division

Dividing

Short Stories

Solving Decimal
Problems

Fractions and
Decimals Again

Repeating Decimals 311

More About Division

Scientific Notation 313

Gold

304 This s important for the next topic.

305 Insi t that students always check by estimation.

306 Again show wh- we can "move" d c mal points.

308

309

310 Changing fractional notation to decimal notation
by division.

312 You may wish to omit example "B" on page 312.

Chapter Review

Speed and Sound

315

316

317



UNIT XIII; PERCENT
Chapter 13 in Modern General Mathematics Textbook 9

(10 days)

On completion of Unit XIII, the student should be able to

write a rational number as a fraction, decimal and percent

solve word problems involving percent

TOPICS PAGE

Percent Notation 320

Using Percent Notation 322

Short Stori3s 323

More About Percent 324.

Notation

Problem Solving - 326
Percent Notation

Short Stories - Water 327

Greenland 328

Percent Discount 329

Interest 330

Percent Problems 331

Percents in Equations 332

Solving Percent Prob-
lerns

333

The Human Body 3.35

COMMENTS AND SUGGESTIONS

Could be used as an oral class exercise.

Try to get the students tc understand what the
problem is About, rather than just make a guess
on how to get the answer.

Some of the slower students may need individual
help 1.1(,--

Be sure to cover both solx
problem-

ions to the example

Maybe students could bring newspaper ads showing
discounts.

Optional

Optional



UNIT XIV: INTEGERS
Chapter 14 in Modern General Mathematics Textbook 9

(7 days)

On completion of Unit XIV, the student should be able to

represent distances in opposite directions by means of integers

add, subtract and multiply integers

place the proper comparison symbol between 2 given integers

TOPICS PAGE COMMENTS AND SUGGESTIONS

Exoloration Exercises 342

The Integers

Basic Principles for
Addition of Integers

Addition of Integ

Addition and Sub-
traction of Integers

Multiplicati n of
Integers

Integer Inequalities

This is a preparation lesson to provide an in-
tuitive approach to the study of integers.

344 Stress the word opposite and the idea of additive
inverse.

345 Mention that zero is called the additive identity
and the commutative and associative principles
together allow you to add in any order you choose.

346 Use both approaches as outlined in the text.

348 This will take careful development. Plan on
quite a bit of time on this topic.

350 Stress the relationship between multiplication
and addition and the use of the multiplicative
identity to develop intuitively the rule for
multiplication of integers.

351 Stress that position on the nuMber line deter-
mines order.

Chapter Review 351

19



UNIT XV: GRAPHING (OPTIONAL)
Chapter 15 in Modern General Mathematics Textbook 9

(5 days)

On completion of Unit XV, the student should be able to

graph rational numbers on the number line

graph whole number pairs on a number plane

TOPICS PAGE COMMENTS AND SUGGESTIONS

Graphs of Numbers

Graphs of Rational
Numbers

Number Pairs

Graphs of Number
Pairs

Graphing Pairs of
Rational Numbers

355 It may be clearer for the student if the number
line is made with dashes instead of dots, i.e.

I
instead of-T_ )

< t0 1

756 You may want to change the notation of an open
interval that the text shows from x A

0 1 2

'to

358

0 1 2

360 You may want to provide the student with graph
paper.

361

Graphs of Functions 362 This is a little too abstract for some of the
students. Do not expect complete mastery of this
topic.

More bout Graphing 364

20

271



PREFACE

This resource guide for Algebra 3-4 is organized follows:

1. A recommended set of ulits with specific objectives
to be realized by the student on completion of the

unit.

2. A suggested time allotment for each unit.

The sequence of the units may vary according to text used and teacher preference.
The specific objectives-of each unit set a basic body of material to be covered

in Algebra 3-4 and the standard of proficiency that should be expected from each

student in the Kent School District.

We hope that this preliminary guide will be analyzed and comments made about

length of time required per unit, additional objectives, and suggestions for

developing topics, etc. These comments will be used in Subsequent revision
and completion of this guide.

Willard Gowenlock

COMMITTEE FOR ALGEBRA 3-4 GUIDE

H. Cory Olson, Chairman
Kent-Meridian Senior High School

Gary Tressel
Kent-Meridian Senior High School Kentridge Senior High School

Cedric G. Hannon
Kentridge Senior High School
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INTRODUCTION

Statement of Purpose

Algebra 3-4 is organized to provide a rigorous course primarily orientated toward
the needs of those students planning to continue their education in a four year
college program,

Objectives

The gene al objectives of Algebra 3-4 are to have the student

develop an understanding of the real and complex nu-er systems including
the field properties

use the laws of exponents extended to real numbered exponents

develop computational skills including the use of logarithms and slide rule

extend his knowledge of functions and relations to include quadratic
equations and logarithms and exponential functions

further develop the techniques of graphing linear and quadratic relations
and systems of linear and quadratic relations

gain a knowledge of sequences, series, determinants, and elementary proba-
bility

Prerequisites and Selection of Students

TO be placed in Algebra 3-4 the student must have completed Algebra 1-2 and
Geometry 1-2 with grades of C or better, or have departmental approval.



RECOMMENDED TEXTS AND REFERENCE MATERIALS

Basic Textbooks:

Dolciani, Wooton, Beckenbach, Sharron Modern School Mathematics - Algebra and
Trigonometry LE; Houghton Mifflin Company (Boston, 1968)

Vannatta, Goodwin. Fawcett Algebra Two: A Modern Course; Charles E. Merrill
Books, Inc. (Ohio, 1966

fuppl=-12Iy References:

Brumfiel, Eicholz, Shanks Algebra II; Addison-Wesley Publishing Co. (Palo Alto
1962)

Halberg, Devlin Fundamental S .Actures: Elementary Pune ions; Scott, Poresman
and Co. (Chicago, 1967)

Keedy, Griswold, Schacht, Mamary Algebra and Trsgonometry; Holt, Rinehart and
Winston Inc (New York, 1967)

Nichols, Heimer, Garland Modern Intermediate Algebra Holt, Rinehart and Winston
Inc. (New York, 1965)

Pearson & Allen Mbdern Algebra, A Logical Approac Book T00; Ginn and Company
(Boston, 1965)

School Mathematics Study Group Intermediate Mathematics Parts I & II.; A. C.
Vroman, Inc. (U.S.A., 1962)

Welchons, Krickenberger, Pearson Algebra, Book TtJo, Modern Edition; Ginn and
Company (Boston, 1962)



SUGGESTED TIME ALLOTMENTS

V = Vannatta, Goodwin, Fawcett Textbook

D = Dolciani, Wooton, Beckenbach, Sharron Textbook

UNIT

SUGGESTED
TIME *

Computational Aids and Shortcuts
Supolementary Material . . 13 days

II Properties of Sets and Number
V, Chapters 1, 2 D, Chapter 1 . 10 days

III Operations With Polynomials and Rational,Expressions
V, Chapter 3 D, Chapter 6 . 0 15 days

0 20 days

10 days

D, Chapter 7 10 days

VII Quadratic Relations and Functions
V, Chapter 6 D, Chapters 8, 10 = = 18 days

Me 9 5 days

IV Linear Relations and Functions
V, Chapters 4, 5 D, Chapters 2, 4

V Linear System of Open Sentences
V, Chapter 7 D, Chapter 5 .

VI Radicals and Exponents
V. Chapter 8

VIII Quadratic Systems of ppen Sentences
V, _Chapter 7 D, Chapter 10

IX Exponential and Logari

XI

XII

Functions
V, Chapter 9 D, Chapte 9 . 10 days

Complex Numbers
V, Chapter 11 D, Chapter 8 . 6 days

Determinants
V, Chapter 13 D, Chapter 14 8 days

Sequences and Series (Progres ions)
V, Chapter 14 D, Chapter

XIII

!
12 days

and Probability (Binomial Theorem
D, Chapters-15; 16 15 days:

*Th.::s-suggested time sch&dule is based, on a sc. ooZ year of 152 teaching days.
2wenty7eight days have been.aZZowed.for testing, review, and other aCtivities,



UNIT I: COMPUTATIONAL AIDS AND SHORTCUTS
(13 days)

On Completion of Unit I, the student should be able to

convert a number from decimal to scientific notation, and, conversely,
convert a number from scientific to decimal notation

compute products, quotients and/or rational powers of numbers which are
all powers of 2 (or 3) by converting the problem to exponential form using
a table of powers of 2 (or 3) and applying the laws of exponents

simplify products and quotients of monomials of the form XP, where p is
rational, using the laws of exponents

perform the necessary computation without pencil and paper in order to
select the best approximation to a given product from a list of possible
numerical answers where each answer, after the first one, is 10 times the
preceeding answer

Change a monomial raised to a fractional exponent to radical form and con-
versely

use a four place table of mantissas to find logarithms of numbers with no
more than three significant digits and to find antilogarithms not requiring
interpolation

multiply, divide, raise to positive integral powers, and take positive in-
tegral roots of numbers using common logarithms in selected computational
problems requiring no interpolation

perform the following operations on a 10" slide rule given an allowance
of -I- 0,.)2% error

t or read a number with 3 significant di4its on the D scale

find the product or quotient of t o numbers using the C and D scales

solve for the fourth term in a proportion using the c and D scales
when given the other three terms

find the square (or cube) of a number using the D and A or scales

set the radicand on the proper section of the A (or K) scale, and
find the square or cube) root of a number on the D scale



UNIT II: P3OPERTIES OF SETS AND NU
(10 days)

On completion of Unit II, the student should be able to

name the eteven field properties of the real numbers and illustrate each
with an example

name which of the above properties do not. hold for given sunsets of the
reels

describe a set in set-builder and roste- notation

find the union and intersection of given sets

form the complement of a given set with respect to a given univerFlal set

name the properties of equality

evaluate numerical expressions involving several operations and including
positive and, negative numbers and zero

write the converse of a condition statement

write the negation of a simple, a conjunctive, or a disjunctive stat- ent

select the hypothesis and the conclusion of a rational statement.



UNIT III: OPERATIONS WITH POLYNOMIALS AND RATIONAL EXPBESS IONS
(15 days)

On completion of Unit III, the student !Mould be able to

fill in or match an incomplete definition with a word or phrase from the
list of vocabulary terms (printed in red type) introduced in the unit

state the degree of a polynomial in one or more variables and state the
degree of a polynomial with respect to a particular variable

classify a given polynomial (or monomial) as a polynomial (or monomial)
the integers, or a polynomial over the rationals or a polynomial

over the real numbers

state whether or not a given polynomial has a given monomial as a term or
a factor or merely a factor of only some of the terms

multiply and divide monomials ever the rationals and raise such monomials
to positive integral powers using the laws for operating with exponents

add, subtract, multiply, and divide two polynomials over the rationals

find the factors of a polynomial whose complete facteri7tion consist
monomials and binomials over the integers

find the least common multiple and greatest coranon factor of a set of poly-
nomials which have monomial or binomial factors over the integers

reduce a rational expression to lowezt term by dividing the numerator and
denominator of the expression by the highest common factor of the poly-
nomials comprimising the numerat r and denominator

change the signs of the,iactors in the numerator and denominator of a
rational expression without changing the sign of the entire expression

add, subtract, multiply, and divide rational expressions whose numerators
and denominators are polynomials over the integers

find the solution set of an equati n involving polynomials or rational
expres ions



UNIT IV: LINEAR RELATIONS AND FUNCTIONS
(20 days)

On completion of Unit IV, the student should be able to

from a given set of relations, toll which zre functions

state the domain and range of a function defined by a given set of ordered
pairs

set up a coordinate system and graph a given ordered pair of numbers

name the coordinates of a'given point on a graph

sketch the graph of a given linear function or relation

transform a given linear equation into slope-intercept form and graph it

solve linear equations in one variable

solve a verbal problem which can be translated into a linear equation

find the distance between two given points using the distance formulae

find the midpoint of a line s gment given the coordinates of the two endpoints

solve conditional linear inequalties algebraically and graph the solution set



UNIT V: LINEAR SYSTEMS OF OPEU SENTENCES
(10 days)

On completion of Unit V, the student should be able to

state the relationship between the solution sets of equivalent open sen-
tences

classify a system of linear equations using the terms dependent, independent,
consistent and inconsistent

find the solution set of a system of two linear equations in two variables
by the algebraic methods of addition and subtraction of the two equalities
and also by substitution

find, by algebraic methods, the solution set of a system of three linear
equations in three variables

draw the graph of the solution set of a system of open linear sentences in
two variables

sketch a three dimensional coordinate system and plot points given by
ordered triples

draw the graph of the solution set of a linear equation in three variables
by drawing that part of the solution set in each of the three coordinate
planes

UNIT VI,: RADICALS AND E _ONENTS
(10 days).

On completion of Unit VI, th student should be able to

ials using the laws of operation with exponentsmultiply and divide mo

evaluate expressions involving zero and negative

simplify radicals; a radical is simplified if

xponents

the index is reduced when possible, the degree of each factor in the
radicand is less than the index, and no fraction occurs in the radical

rationalize d nominators of fractions when the denominator is a monomial
_

containing aixadical or binomial containing indicated square roots

add, subtract, multiply and divide radicals

solve radical equations with index

conve t fractional exponents to radical no ation and vice versa



UNIT VII: QUADRATIC RELATIONS AND FUNCTIONS
OA days)

On completion of Unit VII, the student should be able to

solve a quadratic equation in one variable by factoring when the roots to
the equation are rational

solve a quadratic equation in one variable by completing the square when
the roots of the equation are real

derive the quadratic formula by completing the square when given the general
form of a quadratic equation in one variable

solve a quadratic equation in one variable by using the quadratic formula

use the discriminant of a quadratic equation to determine the number of
roots to the equation and whether the roots are rational, irrational or
neither

stat, the relationship between the coefficients and the sum and the product
of the roots of a quadratic equation in one variable

solve fractional and radical equations which can be transformed into quad-
ratic form

solve a quadratic inequality in one variable algebraically and represent
its solution set graphically on a number line

draw the graph of the solution set of a quadratic open sentence in two
variables whose solution set either is or is bounded by a circle, parabola,
ellipse or hyperbola

find the equation of a circle, parabola, ellipse or hyperbola given the
coordinates of the center and the radius or coordinates of each focus and
vertex andconverseTy



UNIT VIII: QUADPTIC SYSTEMS OF OPEN SENTENCES
(5 days)

On completion of Unit VIII, the student should be able to

solve both graphically and algebraically a system of equations involv ng
one linear and one second degree equation in two variables

solve a system of twc, second degree equations in two unknowns, which can
be solved algebraically by the addition method

find the solution set of a system of inequalities involving second degree
relations graphically

solve verbal problems which can be translated into a ystem of linear open
sentences

UNIT IX: EXPONENTIAL AND LOGARITHMIC FUNCTIONS
(10 days)

On completion of Unit IX, the student should be able to

evaluate an exponential function for integral and rational values of the
exponent

write the equation of an expor,ental or logarithmic function in both ex-
ponential and logarithmic form

graph an exponential or logarithmic function with a positive Integer
greater than one as the base for the exponential or logarithmic function

use a four place table of mantissas to interpolate the logarithms of num-
bers with four significant digits and use the table to interpolate anti-
logarithms

multiply and divide and find powers and roots of numbers with four
significant digits using logarithms and give the solution correct to four
significant digits

solve exponent al equations in one variable using logarithms

7
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UNIT X: COMPLEX NUMBERS
(6 days)

On completion of Unit X, the student should be able to

express a root of a negative number in simplest form, involving i whenever
applicable

reduce powers of i to 717 1 or ± i

w ite the general form of a 'complex nuMb r

add, subtract, multiply, and divide complex nuMbers

state the conjugate ofa given complex number

solve quadratic equations having imaginary roots and cubic equations having
one integral and two imaginary rOOte

form an equation given the nuMber of roots and the necessary 1-eal and comple:
roots

represent a complex number graphically

add and subtract complex numbers graphically

UNIT XI: DETERMINANTS

On completion of unit XI, the student should be able to

evaluate the determinant of a 2 x 2 square matrix

rite -the-minor of any element- f x 3 determinant

evaluate the determinant of a 3 x 3 square matrix by expanding the deter-
minant by minors

solve a system of two linear equations in two variables or system of three
linear equations in three variables using Cramer's Rule



UNIT XII: SEQUENCES AND SERIES (PROGRESSIONS)
days)

On completion of Unit XII, the student should be able to

find the common difference or ratio and state the formula for the
nth term

of a given arithmetic or geometric sequence

write an arithmetic er geometric sequence given a specified term and the
common difference or ratio

insert a stated number of arithmetic or geometric means between two given
numbers

find the s
series

a stated number of terms of a given arithmetic or geometric

write in expanded form a series given in Sigma ;Iota ion

findthe sum of an infinite convergent gacmetric series

solve verbal problems J.nvolving sequences and se-ies



UNIT XIIII PRINCIPLES OF COUNTING (BINOMIAL THEOREM) AND'PROBABILITY
(15 days)

On completion of Unit XIII, the student should be able to

evaluate n!, nPr, and nCr for given nonnegative integral values of- n and r

expand a binomial expression to a positive integral power using the bino-
mial theorem

find a specified term of the expansion of a binomial to a positive integral
power using the formula based on the binomial theorem for determining a
specific term

calculate the mathematical probability of simple events using agven mathe-
matical model

compute the probability of mutually exclusive and independent events
given the probability of the related simple events

list the possible outcomes and give the probability of each outcome of an
experiment involving "equally likely" outcomes

list the set of favorable outcomes and give the probability of one of these
occurring in an experiment

establish the odds in favor of an event knowing the probabi ity of the
event

calculate the empirical probability for an event by examining the given
data from a random sample



PREFACE

This resource unit. for Consumer Mathematics is organized around the ftillowing
pattern:

1. An introduction which gives specific guides to classroom
procedure.

2. Definition of Core Units and Extra Core Units.

It is hoped that this resource unit will assist the classroom teacher in his
daily planning. The objectives of the course set a basic body of material to
be covered by continuous progress in Consumer Mathematics.

The fact that this guide can be beneficially revised will become evident with
use. We hope that teachers using it will critically analyze it and make comments
and suggestions about its utility, content and structure.

COMMITTEE FOR CONSUMER NATHEMAICS GUIDE

Taylor S. Young
Kent-Meridian Senior High School

H. Cory Olson
Kent-Meridian Senior High School

Miss'Shelly Parker, Typist

Gary Tressel
Kentridge Sen or High School.
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INTRODUCTIOm

Statement of Purpose

The purpose of Consumer Mathematics is to provide a course for seniors who need
an additional mathematics credit to meet minimum high school graduation require-

ments or who desire some background in Consumer Mathematics.

Objectives

The specific objectives of Consumer Mathematics are:

1. To provide the student with a basic framework of skills, concepts and
perceptions which will help him in vocational preparation and chalice.

2. To provide the student with a chance to expand his knowledge into
consumer related areas of purchasing, budgeting, investing, buying
insurance, and tax paying.

Selection of Students

Twelfth grade students may take Consumer Mathematics. If a student has followed
another track of study and has successfully completed Geometry 1-2 C grade or
higher), he may not take Consumer Mathematics.

Recommended Texts and Reference Materials

Knowles, David Consumer Mathematicss Behavio al Research Labo ator Menlo
Park, California, 1966)

*Book 1 Vocational OPportunities
Book 2 - The Pay Check
Book 3 The Household Budget
Book 4 - The Wise-Buys
Book S'
Book 6 - Insurance
Book-7-- InveStmenti

and LifetiMe Earnings:

iii



Suggested Time Allotments
and

Continuous Progress Procedure

-

The total time alloted for Consumer Mathematics is normally one semester. A

student may elect to take a second semester of Consumer Mathematics on approval

of the Consumer Mathematics teacher and the Chairman of the Mathematics Depart-

ment.

1 During the first quarter, the Core Program should be Book 1, Vocatio

Opportunities and Li_-etime Earnings.

2 Upon completion of Unit I, the student must elect a second Core Unit

from the remaining programs in the Consumer Mathematics series.

Upon completion of his second Core Unit for the semester, the student

may select other units from the Consumer Mathematics series or other

work approved for extra credit.

4. Students who take a second semester of Consumer Mathematics must select

two new programs to serve as Core Units. Students may gain extra'credit

for the second semester as outlined in 3 (above).

5. Work during any semester mustbe formalized by a contract between the

student and the Consumer Mathema ics teacher.

Grading Procedures

A distinction is made between grading of Core Units and Extra Credit Units.

1. Core Units
a. Core Units will be graded according to the following cele average

scores for Progress Tests in the Unit):

90% - 100%
75% - 89% C
50% - 74% D (Student may choose to review and take a like ,form

ef,the test and have the highest of-the two scores

serve for the grading).
(Student must repeat the Unit ind be retested).0% T 49%

Mxtra Credit Units
a. Successfuk,completior -of :an Extra Credit Unit_from the Consumer_ _

-MathematIce-ceries.IA defined .as an average score ef 80%. for all
- _

Progress' Tests for that Units

b.
. _

Extra Credit.for work in material other-than that-of the Consumer

Mathematics series wil IDS made. at-the discretion of the instruetor.

Extra Credit will allOw the raising-of the average-of the two guar-
.

ter's work by maximum of one letter-grade.

iv
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'Two possibilities exist for handling a group of students taking Cons' Mathe-
matics.

1. The class could meet as a large group with one teacher having the res-
ponsibility for the class as a unit..

2. The class cculd initially meet for,orxentation and then be allowed to
complete work on their programs at different class periods of the day.
(possibly corresponding to their first study hall). To complequ work
in their programs they would work in the Mathematics Resource Cater
and be responsible to.the teacher in control of the resource center
at that time. This procedure would faciliate 'the s'mdent scheduling
whatever other classes he needs and still gain Consumer Mathematics
credit.

Responsibility for grading and feedback rests with the one teacher with
Consumer Mathematics as his teadhing lead.

Related-Experiences

A concerted effort should be made by the instructor assigned to Consumer Mathe-
matics to bring in resource persons (such as car salesmen, tax consultants, vo-
cational counselors, etc.), to use audio-visual experiences,and to provide
outside experiences (field trips, etc.)7 individual students should not be over-
looked, since they mayAlave experiences to share or know of some outside re-
source which will be helpful.



CORE UNIT I: CONSUMER MATHEMATICS
Vocational Opportunities and Lifetime Earnings

On completion of Unit I the student should be able to

read and interpret graphically presented material

alscriminate meanings of graphic and statistical terms (per capita, scale,
bar graph, line graph, median, mode, average)

discriminate at an elementary level accurate presentations of statistics,
particularly statements of central tendency

discriminate meaning of terms related to vocations and vocational oh:Ace
(wages, salary, annual income, lifetime earnings, hourly, weekly, vnemploy-
ment, regions)

perform the mathematical operations of addition, subtraction, multiplica-
tion, and division, and extend these operations to decimal numbers

TOPICS PAGE

I. Gathering Infor- 1

mation for Voca-
tional Decisions

II. Averages Commu-
nicate Informa-
tion

III. How to Get Sen-
sible Answers
About Annual
Earnings

COMMENTS D SUGGESTIONS.

I. Two reviews are found in this chapter (1-2).
upon completion of a review, the student
should be given the Progress Test which
corresponds to that part of the program
(after review one, give the students Progress
Test One). Within a day after hie completion
of a test, the student should be informed
about his test results individually or in a
small group.

137 I. One reva,ew is found in this chapter
See note in I.

230 III. One review is foillnd in this chapter (4).
e note in I.

IV Finding Lifetime 336
Earnings and Fac-
tors Influencing
Their Amounts

IV. One review is found in this chapter (5).
See note in I. The final gride should be
based upon the mean of all Progress Tests
by the student.



CORE UNIT II

To provide uninterrupted continuous progress for the student, a second Core Unit
must be selected by the student upon his completion of Core Unit I. Results of
work on this second Core Unit will provide grdding for the second quarter of the
semester in which Consumer Mathematics 'is taken. If the student takes Consumer
Mathematics for a second semester, he may select two new Core Units for that
semester.

Programs which may be selected as second Core Units are:

Knowles Consumer Mathematics; Behavioral Research Laboratories (Menl
Park, California, 1966)

Book 2 - The Pay Check
Book 3 - Thp Household Budget
Book 4 - The wise Buyer
Book 5 - Income Tax
Book 6 - Insurance
Book 7 - Investments

EXTRA CREpIT UNITS

Extra Credit Units may be undertaken at the student's discretion. If he is sa-
tisfied with his semester grade as an average of grades for the two Core Units,
he may choose to use his remaining time for study in other subject areas. If
the student wishes and time permits, he may elect to complete another Consumer
Mathematics Units for extra credit. (See list following Core Unit II). Extra
Credit may be gained for other work with permission of the instructor. Comple-
tion of approved extra credit would raise the student's semester average grade
by one letter grade.



PREFACE

This resource guide for Basic Mathematics 1-2 is organized as fo 1

1. An introduction with recoMmendations which should
facilitate establishing this course as A pontinuous
progress learning experience.

2. Unit outlines which establish the sequence of units to be
followed:
a. Specific units to be*completed by the student.
b. Detailed breakdown of each of the units into

sub-topics.
c. Suggestions for selection of students for each

unit.

The fact that this guide can be beneficially revised will become evident with
use. We hope that teachers using it will critically analyze it and make
comments and suggestions about its utility, content and structure.

COMMITTEE FOR BASIC MATHEMATICS 1-2 GUIDE

Taylor S. Young
Kent-Meridian Senior High School

Miss Shelly Parker,
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INTRODUCTION

Statement of Purpos

The course purposes and objectives of Basic Mathematics 1=2 are to provide reme-
dial training for students who are deficient in mathematical skills; to provide
a mathematical background for those students who may be taking their last course
in mathematics; to provide the student a background of addition, subtraction,
multiplication and division, and these operations extended to fractions and de-
cimal numbers.

Objectives

The student will be expected to complete as many units listed below as he is
capable of doing while maintaining an average of two units per quarter.

The student will be expected to show mastery of a unit by learning the specific
skills and concepts as implied by the list below of ináividual units. The stu-
dent should be able to:

add, subtract, multiply and divide with whole numbers

use fraction concepts in problem solving

add, subtract, multiply and divide with fractional ninthers

add, subtract, multiply and divide with decimal numbers

extend fractional and decimal concepts to percentage problems

The student will be expected to show mastery of a unit by scoring 80% or higher
on the test from the Basic Math Achievement Series (BMAS) which applies to that
unit. A score of 40% or lower should indicate the need to repeat the programmed
unit (possibly with another published program). Scores between 40% and 80%
should indicate the need to do the test problems again and show work.

Prerequisites and Selection of Students

In order to be accepted for Basic Mathematics 1-2, the student must be in grades
10-12, and have scored below the mean on more than four of the subsets of the
Basic Math Diagnostic Series.



Classroom Procedure

During class, students will be working on different units depending on their

position on the sequence of units. The teacher can at this time circulate among

the students giving individual attention to situational learning problems. After

testing, the student should be given as immediate knowledge of results as is pos-

sible either by the teacher or by a student assistant. During this feedback ses-

sion, an individual lesson can be given to help consolidate understanding of the

unit.

Gene al Suggestions Related to the Use of Programmed Materials

The students should be shown, possibly by overhead projector or chalkbeard, that

a definite written response should be made for each frame.

1. Responses to frame items should be made on another sheet of paper, pos-

sibly in a spiral notebook.

2 While response to a frame is being made, the answer portion of the frame

should be covered (3 x 5 cards are helpful for covers; after initial

issuance, new ones should be supplied by the student).

3. After the response for a frame is made, the student should immediately

check his answer with the answer portion of the frame.

a. If the student's answer is correct, he can go on to the next frame.

b. If the student's answer is incorrect, he should try to find the

answer from previous frames or request teacher assistance if he

cannot find the resolution himself.

4. Students should be told that just "reading-the program or copying the

answers will not help them learn the materials.

The time limit for completion of a unit should be clearly stated to the students:

1. If keeping up with classwork becomes a problem, the teacher might re-

quire the students to show daily evidence of completed work (having

students put their responses in a spiral notebook which can be collec-

ted and checked during the lest 2-3 minutes of a class is helpful). A

minimum of 50 frames per day is necessary to complete a unit on time.

ReserVe 23,minutet at the end of'class for'turning in materials since

mest of the work on pr grams èhould be done in Class

The teacher should help individuals with partiodlat frames or sets of frames

upon reqUest by students. As a general rule, however, unrequested help may inter-

fere with the students' learnins.

i v



An effort should be made to contact all students workinu in the same unit (such
as multiplication of whole numbers) as a group at least once weekly. A separate
large table should be used for this purpose. During this section, visual and
manipulative aids should be used to help the students develop an understanding
and a concrete basis for mathematics. Also during these group sessions individual
and group problems can be brought up and brought to closure.

The student Who finished the full programs early should be given supplementary
lessons from the Pre-Algebra programs or from some other program or undertaking
of his choice. A brief discussion with the student would help determine weak
areas in his learning experience. *

Mean scores for scales on Basic Math Diagnostic Series for a group of 124 ninth
grade students during the spring of 1968. Students included were those who had
a choice of attending Basic Math 1-2 or Pre-Algebra 1-2 for their tenth grade
mathematics.

Scale Area Covered Actual Mean Cut Off S ore Used*

BMDS #1 Addition 81.40 81
BMDS #2 Subtraction 86.12 86
BMDS #3 Multiplication 71.35 71
BMDS #4 Division 61.44 61
BMDS #5 Fraction Concepts 72.32 72
BMDS #6 Fraction Operations 40.37 40
BMDS #7 Decimals 29.29 29
BMDS #8 Percentage 24.43 24

*Those who scored the cut off score or lower were below the mean score for deter-
mination of placement in either Basic: Math 1-2 or Fre-Aigeb.ra 1-2.

Suggested Time Allotments

Since programmed materials are used and each student is expected to move at his
own rate, no particular time requirement for each unit is necessary. A certain
sequence of units, however, should be followed. Initial assignment to a unit
should be on the basis of the results of Di.agnostic Tests given during the first
few days of class. Once assigned to a unit, the student should complete the se-
quence of units which follow.
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RECOMMENDED TEXTS AND REFERENCE MATERIALS

Bobrow, Daniel Basic Mathematics - Addition and Subtraction of Whole Numbers;
Encyclopedia Britannica Press (U.S.A., 1962) [Temac 1]

Bobrow, Daniel Basic Mathematics 7 Multiplication and Division of Whole Numbers;
Encyclopedia Britannica Press (U.S.A., 1962) [Temac 2]

Bobrow, Daniel Basic Mathematics - Fractions and Mixed NuMbers; Encyclo edia
Britannica Press (U.S.A 1962) [Temac'3]

Bobrow, Daniel Basic Mathematics - Decimals and Percentage; Encyclopedia Britan-
nica Press (U.S.A.., 1962) [Temac 41

Bobrow, Daniel Basic Mathematics - Measurement; Encyclopedia Britannica Press
U.S.A., 1962) [Temac 5]

Hauck, Moore, Smith Fractions Par 1; McGraw-Hill Inc. (U.S.A. 1966) [Frac 1]

Hauck, Moore, Smith Fractions Part II; McGraw-Hill Inc. (U.S.A., 1966) [Frac 2]

Hauck, Moore, Smith Fractions Part III; McGraw-Hill Inc. (U.S.A., 1966) [Frac 37

Hauck, Moore, Smith Percentage; McGraw-Hill In . (U.S.A., 1966) [Percentage]

Hauck, Moore, Smith Dec als; McGraw-Hill Inc. (U.S.A., 1966) [Decimals]

Nichols, Kalin, Garland Arithmetic of Ds-rected Numbers; Holt, Rinehart and
Winston Inc. (U.S.A., 1962)

Nichols, Kalin, Garland Equations and In qualities; Holt, Rinehart and Winston
Inc. (U.S.A., 1963

Nichols, Kalin, Garland Introduction to e Holt, Rinehart and Winston Inc.
(U.S.A., 1962)

Odom, Nichols introduction to EXponents; Holt, Rinehart and Winston Inc-. U.S.A.,
1964)

Pearson & Allen Foundations fbr Modern Algebra - Books Ginn and
Company (U.S.A., 1965)

Sullivan Programmed Math fbr Adults Book 1; McGraw-Hill Book po,--(US.A., 1965)

Sullivan Programmed Mdth fbr Adults - Book 2.z.-- raw-Hill Book Co. (U.S-A., 1965)

Sullivan Progrwamed. Math for Adults - Book 3; McGraw7Hill Book Co. (U.S.A., 1965)

Sulliv n Programmed Math for Adults - Book 4 McG:caw-Hill Book Co.- (U.S.A.-4 1965)

Sullivan Programmed Math fbr Adult Co. (U H.A.," 1965) -



P- GRAMS COMMENTS & SUGGESTIONS

I. Addition of Whole Numbers
A. Simple non-carrying

addition
B. Carrying
C. Addition when not all

numbers have the same
number of digits

D. Long column addition
E. Commutativity of

addition

II. Subtraction of Whole
Numbers
A. Simple non-borrowing

subtraction
B. Borrowing
C. Borrowing when there

are zeros in the minuend
D. Subtracting when there

are zeros in the
subtrahend

E. Non-commutativity

Multiplication of
Whole Numbers
A. Simple Multiplication

facts up to 10 x 10
B. Multiplication by

a single digit multi-
plier

C. Multiplication when the
multiplier has two or more
digits

D. Multiplication when one
or more digits in the
multiplicand are zero

E. Commutativity of
multiplication

Sullivan
1-2;

Temac 1

Sullivan
37

Temac 1

I. A student should not be
assigned to this unit if he
has scored above the cut off
score on the Addidion Scale
of the Basic Math Diagnos-
tic Series. Temac units
should be reserVed for those
students who show a high
ability to deal with verbal
materials.
Test: BMAS #1.

II A student shoUld nbt be
assigned this unit if he
hap scored above the cut off
score on the Subtraction
Scale_ of the Basic Math
Diagnostic. Series. Same con-
sideration verbal/non-verbal
consideration as in I.
Test: BMAS #2

Sullivan III. A student should not be
4; assigned to this unit if he

Temac 2 has received:a setireabove
-the ett off Score on the
:Multiplication Scale of the
Basic Math Diagnostic Series.
'The same verbal/nen-verbal
assignment.
Testr-BMAS""i3.

IV. Division of Whole Numbers Sullivan
A. Division by a single 5;

digit divisor-- no Temac 2
remainder

B Division by divisor
with more than 1
digit--no remainder

C. Division with a remainder
D. Division when one or more

of the diaits are zero

IV. A student should 'not be
assigned to thii.Unit :if he
scored, above the' cut off
Score on the Division "Scale
of the Basic Math Diagnostic
Series. Same verbal/non-
verbal consideration as in I.

_Test: BMAS #4.



TOPICS p. GRAMS COMMENTS SUGGESTIONS

V. Basic Fraction Concepts
A. Fraction Identification

1. like fractions
2. unlike fractions

B. The fractions as an indi-
cated division of the
numerator by the denom
nator
1. improper fractions
2. mixed numbers

C. The fraction as a number
1. equivalent fractions
2. finding a lowest common

denominator

VI. Operations With Fractions
A. Multiplication of

fractions
1. multiplying two proper

fractions
2. multiplying a mixed

number by a fraction
3. multiplying two mixed

numbers
4. reducing fractions and/

or forming a mixed number
B. Addition and subtraction

1. need for common denomi-
nator (numbering system
concept)

2. adding and subtracting
numerators (commutativity
or non-commutativity of
the operation)

C. Division of fractions
1. non-commutativity of

division
2. inverting divisor for a

multiplication problem
3. reducing or forming a

mixed number
Identity property of mul-
tiplication of fractions
(reciprocal)

McGraw-Hill
Frac.
Temac

V. A student should be
assigned to this-unit if
he scored 70% or lower on
both scale 5 and.6 of the
Basic Math Diagnostic
Series. McGraw-Hill pro-
grams are slightly less
verbal at this level than.
are'the Temac programs
(therefore are preferable
to Temac).
Test: BMAS #5.

McG aw-Hill VI. See comment on V. The
Frac. II & III; student should have a

Temac 3 refresher an fraction
concepts before working on
operations with fractions.
Test: BMAS #6.



TO I C S PROGRAMS COMMENTS & SUGGESTIONS

VII. Decimal Concepts and
Operations
A. Place value
B. Fractions as decimals
C. Extension of previous

learnings about addi-
tion and su)traction
to decimals

D. Bxtension of previous
learnings about mul-
tiplication
1. how to find number of

decimal places in
product

E. Extension of previous
learning about division
1. how to get a whole

numbered divisor
2. continuing division

to many decimal places

McGraw-Hill
Decimals;
Temac 4

VIII. Percentage Problems
A. Changing decimal

notation into
percentage notation

B. Changing percen-
tage notation into
decimal notation

C. Changing fractional
notation into either
decimal notation or
percentage notation

D. Finding the frac-
tional equivalent of
decimals and per-
centages

E. Applying percentage
knowledge into prac-
tical problems

IX 'En ichment Materials
A. General survey of

algebraic operations
B. Specific topics such

as directed numbers

McGraw-Hill
Percentage;

Temac 4

VII. A student should be
assigned to this unit if
he has scored 70% or lower
on scale 7 and 8 of the
Basic Math Diagnostic
Series. The unit on deci-
mals should precede the
unit on percentages, even
though scale 7 score is
over 70%. Much of the
material in both program-
med series on percentages
depends on prior learning
in decimals.
Test: BMAS # 7.

VIII. This unit represents the
terminal point for Basic
Math 172. If the student
completes this part of the
course, he malvbe given
enrichment material from
Unit IX.

Pearson-Allen,
Part 1-3, Encyc.
Brit., Preparing
for Algebra;
Holt, Rinehart &

Winston
Programmed
Series; Temac
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