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CHAPTER I
AN INTRODUCTION TO
7FE STUDY
The writer in th
ts study is making
an atte:::pt to improv
e
the teaching of
v,eometry and to ma
ke the course more
interesting
to the pupils.
A large number rf pu
pils who enroll in
plane
geometry do so,
because it is an entr
ance requirement to
the
college in which th
ey expect to enroll
after their high sc
hool
work is completed.
This course of st
uds has been built
and presented becaus
e
the writer feels th
at tt will improve
the geometry curric
ulum,
benefit both the pu
pils a: ,1 him, and
create a greater desi
re
for work in ge
ometry.
The suggestions pr
esented in this st
udy should be of inte
rest
to anyone who is
concerned with the
improvenent of a co
urse of
study In plane ge
ometry.
11,t) foUowint; are
to be discussed in
order of their
appcarance:
I.

What promptr,.d. the
study

2.

Statement of t

3.

Scope of the study

4.

3ource of the data

5.

Technique of treatm
ent

6,

Similar studies

7.

Chapter summary

problem

,

2
What prospted the stura.--This study, "A Course of Study for
Plana Geometry," was suggested when the writer was taking a course
in Secondary School Curriculum.
The writer has two reasons in mind for preparing this study.
One reason is to prepare a thesis in partial fulfillment for the
degree.

The other reason is that the writer may have this

material that he may be able to use to a great advantage in his
teaching of geometry.
Statement of the problem.--This study involves the following
divisions:
1.

To build a course of study in plane geometry
consisting of six units developed.

2.

To suggest some ways of evaluating a course of
study.

Scone of the study.--This study includes the introduction
to Oane Feometry, and the plane geometry usually taught in
high school.

When the pupils have gained a fair knowledge of

plane geometry they will be prepared to enroll in solid geometry,
If they ao desire.

Plane geometry is usually taught in the

eleventh or twelfth grades,
Source of the data.--The sourccs of the data may be divided
into the following divisions;
1.

State Department Courses of Study

2.

Educational Bulletins

3.

Classes in Secondary School Curriculum

4.

Textbooks on the Course of Study ancl the curriculum
building

3
5.

Periodicals

Technique of treatment.--This study, thus far, is wholly
for an experimental purpose as the writer has had no opportunity
to give it an actual "try out".

It has been worked out without

any ideas or suggestions from geometry pupils.

It is hoped that

when it is put into actual use it can be more fully developed
with the aid of the pupils and other teachers of mathematics,
and be of much greater value to the teacher and pupils than it
is in its present stage.
Similar studies.--There has been a number of courses of
study prepared in plane geometry, but all of these have been
prepared in a very condensed form, such as the ones usually
published by the various state departments.
There are two other studies in which the writers have
approached their courses in a similar manner.1

To the knowledge

of the writer this is the only study in plane geometry which
attacks the problem in this manner.
Chapter summary.--The following main points are brought
out in this chapter:
1.

This study attempts to help the teacher create a
greater interamt among the pupils for geometry,
and also to help the teacher do a better job in
teacMng plane

2.
1.

k3ometry.

The study involves two main divisions:

Jane Eurse„ A Course cf Stury in Advanced TrpewritinFA
unpublisne6 kanter cf Arts tnesia, estern a
- entucky State
College, Bowling Green, 1944.
Kathryn YcFarlanc, A Course of Stud7 in Beginninr: Shorthand,
unpublished Master "ETTEFto tnesisestern Lentecs y stLte
College, Bowlins Green, 1944.

•
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a.

A course of study in plane geometry consisting
of six units developed.

b.
3.

Means of evaluating a course of study.

The scope of this study includes the introduction
to plane geometry and the plane geometry usually
taught in high school.

4.

Data were collected from many available sources.

5.

There has been no other study in plane geometry
that approached the problem in this manner.

41.
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CHAPTER II
AN INTRODUCTION TO TEE COUESE OF STUDY
The student of geometry naturally wonders when and where
the first ideas of the science originated and, further, when
men first began to arrange these ideas in orderly fashion, and
to establish their truth by logical processes of reasoning.
Ruins of cities whose history antedates all present knowledge when uncovered by the spade of the explorer, often reveal
a high order of architecture, and a considerable knowledge of
geometric forms and processes.

There is also evidence that the

cultivated lands near the rivers in other countries were divided
by some sort of land surveying.

These facts may exl-dain why the

Greeks when they began the study of the science about 700 E.
C.,
called it geometry from two words, "geo" meaning earth and
"metron" meaning measure.
Perhaps the Babylonians, the Egyptians, and the Greeks, and
the primitive people saw in nature the geometric
forms and
principles which they learned how to use; for we have only
to
look about us to see the truth of these words attribute
d to
2
Plato, "God eternall7 eteletrizes."
An individual course of study such as this does not provide
in detail the ittis listed for a state-wide program.

If you

are planning a state-wide curriculum revision
program, it would
be necessary to show in detail the following
:

Z.

-Gorcon t. MiriA and. others, Plane Geometry and
Its Uses,
(New York, Pow, Peterson & Cc., iga,), pp. xi-v.

^
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1.

Diagram or chart.

The chart is to be divided into

tho following six committees showing the actual organization and functioning of the program.

Under each

committee is listed the purpose of each, responsible
agents, advisory agents, and subcommittees of each.

2.

a.

Administrative committee

b.

Production committee

c.

Editing committee

d.

Installation committee

e.

Evaluation committee

f.

Steering committee

Steps in curriculum organization.

The superintendent

must sense the need and initiate the program.

After

a decision has been reached that a program of curriculum
making is to be undertaken the duty devolves of
planning the various steps.

A list of steps have been

devised for setting up a continous revision program for
the curriculum.
3.

1

Philosophy of education.

Your philosophy of education

in general and of secondary education in particular
must be based upon certain fundamental principles,
if your program for education is a success.
4.

Principles to guide the program.

The first principle

is to determine the central philosophy of life,
education and curriculum.

For a continous program

the other principles should be used after the first
one has been detemit?ed.

7
5.

Terminology.

Definitions of certain terms used in

curriculum should be included to promote a common
understanding and to avoid a misunderstanding.
6.

Objectives of education.

There are certain big

objectives to be the main goals of general education.
Each curriculum-making group must make the division
of objectives that seem best for its purposes.
Objectives of Plane Geometry
In order to improve the teaching-learning situation the
following objectives of plane geometry have been set
up.
A.

Knowledge and Understanding of:
1.

2.

3.

Tools and instruments of geometry
a.

terms and definitions

b.

geometric constructions

c.

use of instruments

d.

axioms and postulates

e.

geometric forms

Straight line figures and uses
a.

straight line figures

b.

methods of proving straight line figures congruent

C.

construction of straight line figures

d.

parallel lines and uses

e.

polygons and their practical uses

f.

points that move under specific conditions

Circle
a.

construction

b.

measurement

8

4.

C.

practical use

d.

parts

The construction, size, shape, and relation
ship of
polygons

5.

6.
B.

a.

ratio and proportion

b.

proportion of similar triangles

c.

comparisons

Regular polygons and circles

Attitudes toward:
1.

Drawing fair and reasonable conclusions

2.

The tools of geometry and their proper use

3.

Respect for good work

4.

Approaching the conclusion in geometry properly

5.

The power of geometry

6.
C.

Similar Figures

a.

in related fields of knowledge

b.

in every day life

c.

in future msthematical work

The proper way to study geometry

Habits of:
1.

Thinking clearly

2.

Drawing reasonable conclusions

3.

Selecting pertinent facts

4.

Applying to new situations and problems what was
learned in the old

5.

Practicing desirable study habits

9

D.

6.

Practicing neatness in work

7.

Developing accuracy

8.

Practicing perseverance

Appreciation for:
1.

Geometry of old

2.

The power of mathematics

3.

Deductive reasoning ability

4.

The process of logical thinking

5.

The beauty of geometric forms of nature, art, and
industry

6.

Appreciation for perfection
The Structural Pattern for a Unit3

I.

Title

II.

Introduction

III.

Table of Contents

IV.

Criteria

V.

Grsde Placement--Time Allotment

VT.

Central Theme

VII.

Objectives
A.

Knowledge of-

B.

Attitudes toward-

C.

Habits of-

D.

Appreciation for-

VIII. Approaches
IX.

Z.
'

Development or procedure
A.

Study Guides, Specific References, and How to Study

B.

Subject mstter-Knowledges-Understandings

C.

Activities, Projects, Problems

ciess tiscuesion
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D.

Correlations

E.

Work Sheets

X.

Culminating Activity

XI.

Outcomes

XII.

A.

Knowledge of-

B.

Attitudes toward-

C.

Habits of-

D.

Appreciation for-

Leads to Other Units

XIII. Evaluation-Measuring Results

XIV.

A.

Teacher Evaluation

B.

Pupil Tests
1.

Knowledge

2.

Attitude

3.

Habit

4.

Appreciation

BlbliOgraphy
A.

Teacher

B.

Pupil
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CHAPTER III
DEVELOPMENT OF THE COURSE OF STUDY INTO UNITS
In this chapter the material to be used in plane geomet
ry
is divided into six units:
Unit I.

Knowledge and Application of the Tools of
Geometry

Unit II.

Straight Line Figures and Their Uses

Unit III. Circles and Their Practical Use
Unit IV.

Areas of Polygons

Unit V.

Similar Figures

Unit VI.

Regular Polygons and Circles

Each unit is developed according to the structural pattern
that is 0.3iven on page nine.
Knowledge and Application of the Tools of Geometry
It is an old story that we have many failures in the teachi
ng
of geometry.

We have heard many reasons or excuses, but many of

the lo-called reasons have been built upon a very weak
foundation.
It ts the opinion of the writer that in most cases, the
child either passes or is doomed during the first six weeks
of
geometry,

The most important phase of geometry is the knowledge

anci the application of the tGols with Which he will
be required
to work.
Would you employ a carpenter to construct the home in
which
you are to dwell the rest of your days, if he had
no knowledge
of his tools and knew no wa7i of applying them
to the work he is
required to do?

We cannot expect a child to build a reasoneble

knnwieee in Etometr,

if he fails to learn his tools and how to

apply them to his required work.
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Educators will agree that one of the best ways to reduc
e
failures in geometry is to place more emphasis upon
a good
foundation for the studying of geometry.

This will create an

enjoyment for geometry, and it is difficult to preve
nt some
one from working with something he enjoys.
It is the belief of the writer that if the introduction
to geometry is handled as outlined in this sugge
sted course
of study, a felt need for geometry will be developed,
and the
veil of drudgery will be somewhat lifted.

The results will be:

A greater interest created in geometry, and less failures
in
the subject.
Criteria for the Construction of a Unit4
1.

It should involve a variety of direct sensory exper
iences.

2.

It should provide for some free, informal associations
of
the pupils.

3.

It should provide an opportunity for manipulative
or
bodily activity.

4.

The parts of the unit should make a coherent whole
.

5.

It should provide a considerable amount of pupil activity.

6.

It sllould be satisfying or the anticipation of the outcome should be satisfying.

7.

It should provide sufficient concrete and illustrative
material.

8.

The unit of work should have a useful purpose in
the
pres,3nt and future life of the pupil.

4.

BolliE, CEswell Eric: Doak GEmpbell, Curriculum Developmen
t.
(New York, American book Co., 1935), p. 435.

'
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9.

It should reproduce actual life situations, as far as
possible.

10.

It should utilize materials as they occur in life.

11.

It should contain accurate information.

12.

It should provide opportunities to judge, choose, and
evaluate.

13.

It should provide an opportunity for the pupil to originate,
plan, and direct the activity, as far as possible.

14.

It should be within the available time for the unit.

15.

The exposition should be clear enough to make it possible
for a new teacher to put the unit into practice, if she
so desires.

16.

It should state clearly where materials may be obtained.

17.

When references are given, they should be complete and
exact.
Grade Placement.--Grade eleventh or twelfth
Time Allotment.--Thirty days
Central Theme.--introduction
Objectives

A.

E.

Knowledge and Understanding of:
1.

Terms and definitions used in geometry

2.

Symbols and abbreviations used in geometry

3.

The use of instruments in geometry

4.

Geometric constructions and designs

5.

Axioms and postulates used in geometry

Attitudes towcrd:
1.

Respect for good Aorkmanship

‘4,"
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C.

2.

The power of geometry in every day life

3.

Correct study habits

Habits of:
1.

Thinking clearly

2.

Selecting and applying pertinent facts

3.

Applying to new situations what was learned in old
ones

D.

4.

Studying correctly and properly

5.

Practicing desirable working habits:
a.

neatness

b.

accuracy

C.

pe:severance

Appreciation for:
1.

The values of geometry in every day life

2.

rhe significance of geometry in human affairs both
rulturely and practically

3.

rhe beauty in geometric forms of nature, art, and
industry
Approaches

If an interesting lookIng stranger comes into your groups
and only one of your friends knows the stranger, what would be
the first thing you would expect?
expect an introduction.

Yes, of course, you would

If he were interesting enough to you,

you might want to know more about him than just his name.
What are some of the things you would want to find out
about Lim'E

Naturally, you wollld want to know where he was

from, what; he did, who his parents were, and many other

41.

Pit '

•I..,

things
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concerning his history and background.
The sane for geometry; you will be interested to know
something of the origin, history and background of the subject
you are to study.
To introduce geometry in an interesting way the teacher
may:
1.

Bring to class pictures of Greek and Roman constructions.

2.

Prepare a report for the class on the history of
geometry, mentioning the contributions of each civllization.

3.

Bring to class Crawings of geometric figures.

4.

Ask the pupils to contribute to each of these mentioned
In 1, 2, and 3.

5.

Ask the pupils to find pictures illustrating the use
of geometry in constructions of work, art, natuTe,
r.lr in other fields---first the teacher must present
o the class pictures to illustrate what she means.

6.

Tiave pupils to bring to class five sentences each
Crom current magazines or news papers containing an
if part and a then part", underscoring the "if" part
and double underscoring the "then" part.
example as:

Give an

If there is a heavy frost tonight, the

flowers and vegetables will be destroyed.
Study Guide I
Terms and Definitions Used in Geometry
1.

Make a list of study aids which will help you In your
school work.
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2.

Use any good study aid found in references given or make
study aids of your own.

3.

Study your study aids and see if each aid you have selected
will help you.

4.

Make a list of the definitions of terms commonly used in
geometry.

5.

Make another list, if necessary, and in this list include
all terms and definitions you do not understand.

6.

Bring to class examples or illustrations of each term
found.

7.

Make a list of the above terms that you use, can use,
or see used outside of a geometry class.

8.

Be sure you know how to spell the terms.
References

Gordon R. Mirick and others, Plane Geometry and It's Uses,
(New York, Row, Peterson A: Co., 1935), pp. 1, 2, -6, 13,
17, 18, 21, 22, 42.
Grover Bartoo and Jesse Osborn, Plane Geometry, (St. Louis, YO.,
Webster Publishing Co., 1939), pp. 1, 4-7, 9-12, 20.
Guy M. Whipple, How to Study Effectively, (Bloomington, Ill.,
Publise School Publishing Co., 1916).
Joseph S. Butterweck, The Problem of How to Teach High School
PuplAt Pow to Study, (New York, Teachers College Columbia
University, 1926), pp. 20-34.
How to Study Geometry
genery..1 to study geometry there Ere five steps a pupil
should go through:
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A.

B.

C.

Identification of:
1.

All terms and facts or relations

2.

Facts or relations to be proved

Search for:
1.

Direct outcomes of all facts or relations

2.

Combinations of facts

Select:

Select the most known or the most powerful fact

or element which gives promise of being useful in reaching
the desired goal.
D.

Utilization:

Utilization of a situation and its out-

comes as a new situation leading toward the desired
outcome
E.
II.

Verification:

Verification of conclusions

Specific Studys
A.

Read your study guide closely.

B.

Keep accurate and clear note book.

C.

Identification of the given and the required as stated
in the theorem.

D.

Get the exact meaning of each significant word used in
the theorem.

E.

Recall in terms of the figure what is to be proved.

P.

Draw the figure,

G.

Recall to mind all the facts developed in the past
which might have a bearing on the desired proof.

H.

t,ote all facts that are given or because of what
follows directly fror the given.

I.

Write new elements learned In ycur note book.

J.

Bring all the facts or elements to mind and visualize
them mentally, using or discarding them as they seem to
give satisfaction or dissatisfaction.

K.

Re-work or give extra thought on difficult problems.

L.

Summarize each lesson.

M.

Check yourself on the work sheet.
References

Joseph S. Butterweck, Teaching High School Pupils How to Study,
1926.
Bert R. Smith, Materials Given in Class.
Subject Matter
Terms and Definitions Used in Geometry
I.

How to study
A.

B.

Planning your work
1.

Physical and mental conditions

2.

Where and when to study

3.

How long to study

4.

General habits of study

Learning to concentrate
1.

General rules of procedure in studying

2.

Reading and studying

3.

Learning in the classroom

C.

Note taking

D.

Memorizing

E.

Reviews and examinations

F.

Solutions of originals in geometry
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II.

Definitions of geometric terms
A.

Triangles
1.

An acute triangle is a triangle all of whose
angles are acute.

2.

A right triangle is a triangle one of whose
angles is a right angle.

3.

An obtuse triangle is a triangle one of whose
angles is obtuse.

4.

An equilateral triangle is a triangle all of
whose sides are equal.

5.

An equiangular triangle is a triangle in which
all angles are eqLal.

6.

An isosceles triangle is a triangle in which
two sides are equal.

7.

A scalene triangle is a triangle in which no
sides are equal.

8.

An altitude of a triangle is the length of a
perpendicular from any vertex to the opposite side.

9.
10.

The perimeter of a triangle is the sum of its sides.
The base of a triangle may be any one of the three
sides.

11.

The hypotenuse of a right triangle is the side
opposite the right angle.

B.

Circles, names and parts
1.

A circle is a closed curved line in a plane, such
that all points are equidistant from a fixed
point in the plane called the center.
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2.

The circumference of a circle is the length of the
circle.

3.

The radius of a circle is a line-segment joining
the center with any point on the circle.

4.

A chord of a circle is a line-segment that has its
extremities on dote circle.
The diameter of a circle is a chord that passes

5.

through the center.
6.

A semicircle is half of a circle.

7.

A minor arc is an arc less than a semicircle.

8.

A major arc is greater than a semicircle.

9.

Concentric circles are circles that have the same
center.

C.

Angles
1.

A straight angle is an angle whose sides form a
straight line, and contains 180 degrees.

2.

A right angle is half of a straight angle.

3.

An acute angle is less than a right angle.

4.

An obtuse angle is an angle greater than a right
angle, but less than a straight angle.

5.

Complementary angles are two angles whose sum is
equal to a right angle.

6.

Supplementary angles are two angles whose sum is
equal to a straight angle.

D.

Lines
1.

A straight line extends in two directions that are
exactly opposite.

2.

A broken line is ccmposed of segments of straight
lines placed end to end.
•••
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3.

Parallel lines are lines everywhere equidistant
apart.

4.

Perpendicular lines are lines that form a right
angle.

E.

A general statement that is accepted as true without
proof is called an axiom.

F.

A postulate is an axiom that applies only to geometry.

G.

Theorem

F.

1.

A theorem is a statement to be proved.

2.

The hypothesis gives certain things as true.

3.

The conclusion states the truth to be proved.

Corollary is a statement that follows from another
statement with little or no proof.
Activities I
Terms and Definitions used in Geometry

1.

Make a list of study aids.

2.

Discuss the study aids.

3.

Apply study aids in preparing future work.

A.

Make a list of geometric terms.

5.

Discuss

6.

Give examples of the terms.

7.

Glee examples of the terma being used in our daily life.

the definitions.

Correlation I

V 4k

Terms and Definitions used in Geometry
I.

•••4.••••••.••
•4..•

Readtng
A.

Selecting study aids

B.

Selecting terms and definitions

=.

•
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II.

Writing
A.

Listing study aids

B.

Usting terms and their definitions

III. Spelling words we need to know

IV.

A.

Equilateral

B.

Equiangular

C.

Hypotenuse

D.

Perimeter

E.

Isosceles

Health---Its influence on study
Work Sheet I
Terms and Definitions used in ;k5onetry

1.

List study aids you are using.
Supply the missing word or words.

2.

are one of the tools of geometry.

3.

A complement of an acute angle is

4.

A surplement of an acute angle is

Es.

An

6.

A

is a statement accepted as true rithout
proof.
is a statement that a particular construction
is

possible.
7-9.

Two angles Which have a common

between them are
10.

and a common

angles.

If two angles are such that their sum is

they are

complementary.
11.

There are 160 degrees in a

12.

h

angle.

anEle equals one-half of a. strait an61*..
are lines in the same plene which never
meet no

matter how far they are extended.

..••••ir•••• ".• '
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14.

Two lines which meet to form right angles are

to

each other.
are the non-adjacent angles formed by two inter-

15.

secting straight lines.
16.

A triangle is obtuse if

17.

A triangle is acute if

18-19.
20.

of its angles is acute.
of its angles is acute.

A radius is a line joining

and

An arc less than a semicircle is a

21-22.

In a proposition, the part given is the

and the

part to be proved is the
23.

The sum of two complementary angles is

24.

The sum of two supplementEry angles is

25.

The complement of an angle of 63 degrees is

26.

The supplement of an angle of 63 degrees is

27.

The supplement of an obtuse angle is

28.

The sum of all the sides of a triangle is the

29.

If the sum of two angles is a straight angle, the angles

•

are
30-32.

33.

The bisector of an angle divides the angle into

The sides of a right angle are

34-35.

to each other.

A theorem is made up of what is

and also what is

to be
Mark true or false.
36.

All angles are supplementary.

37.

Adjacent angles are always supplementLry.

36.

All right angles are equal.

41.°7411.
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39.

All acute angles are equal.

40.

An obtuse angle is greater than 90 degrees.

41.

Only one perpendicular can be drawn to a line.

42.

An isosceles triangle has two equal sides.

43.

An equilateral triangle has three equal sides.

44.

A right triangle contains two acute angles.

45.

An angle may equal its awn complement.

46.

Lines which cannot meLt however far they are produced are
parallel.

47.

Any part of the circumference of a circle is an arc.

48.

The longest side of a right triangle is the base.

49.

An inscribed angle is formed by two radii.

50.

A central angle is formed by two chords.
Key to Work Sheet
Terms and Definitions used in Geometry

2.

Terms

18.

Center

34.

Given

3.

Acute

19.

Circumference

35.

Proved

4.

Obtuse

20.

Minor am

36.

False

5.

AxioTqs

21.

Hypothesis

37.

False

6.

Postulate

22.

Conclusion

38.

True

7.

Vertex

23,

90

39.

False

8.

Side

24.

160

40.

True

9.

Adjacent

25,

27

41.

False

10.

90

26.

117

42.

True

11.

Straight

27.

Acute

43.

True

12.

RIg

28.

Perimeter

44,

True

13.

Parallel

29.

Supplementary

45.

True

•
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14.

Perpendicular

30.

Two

46.

True

15.

Vertical angles

31.

Equal

47.

True

16.

One

32.

Farts

48.

False

17.

All

33.

Perpendicular

49.

False

50.

False

Study Guide II
Symbols and Abbreviations Used in Geometry
1.

Make a list of the symbols commonly used in geometry.

2.

Be able to give reasons why symbols are used.

3.

Make a list of abbreviations commonly used in geometry.

4.

Find out when and where abbreviations are used.
References

Grover Bartoo and Jesse Osborn, Plane GOOMretTV, p. 12.
Gordon R. Mirick and others, Plane Geometry and Its Uses, p. 7.
Subject Matter II
Symbols and Abbreviations Used in Geometry
pius
minus
or • multiplied by
divided by
since or because
== is identical with
;fg arc I
approaches as a limit
-15_ is not less than
is less than
1> la not greater than

is not equal to
> is greater than
.% therefore
N- -1 is similar to
2 is congruent to
_L perpendicular
J

perpendiculars

!Ts parallels

g

parallel

L7 parallelogram

17

parallelograms

26
0 circle

" inches or seconds
feet or minutes

angle

equal in degrees

angles
n, triangle

theta

triangles

infinity
•••••10.

° degree or degrees

is equal to
Abbreviations

adj., adjacent

int., interior

alt., alternate, altitude

opp., opposite
post., postulate

axion
comp., complementary

prel., preliminary

const., construction

prin., principle

car., corollary

prob., problem

def., definition

prop., proposition

corr., corresponding

pt., point

cong., concruent

rt., right

ex., exercise

sim., similar
1

ext. exterior

sq., square

fig., figure

st., straight

hyp., hypothesis

sup., supplementary

iden., identify

th., theorem

ins., inscribed

trans., transversal
AcUvities II

Symbols and Abbreviations Used in Geometry
1.

Report on the use of symbols.

2.

Discuss the symbols used in geometry.

3.

Practice making the symbols.

•
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4.

Report on the use of abbreviations.

5.

Write the abbreviations.

6.

Find examples of the abbreviations.
Correlation II
Symbols and Abbreviations Used in Geometry

I.

II.

Reading
A.

Reporting on symbols

B.

Reporting on abbreviations

Spelling by use of the abbreviations

III. The use of abbreviations in English
Work Sheet II
Symbols and Abbreviations Used in Geometry
Write the correct symbols or abbreviations on
the blank
before each word or phrase in the following
list:
1.

equal

11.

exercise

2.

angle

12.

right

3.

triangle

13.

axiom

4.

is congruent to

14.

parallelogram

5.

perpendicular

15.

therefore

6.

degree

16.

parallel

7•

triangles

17.

is less than

6.

angles

18.

theta

9.

straight

19.

feet

circle

20.

square

10.

Key to Work Sheet II
Symbols and Abbreviations Used in Geometry

28
1. ==

11.

ex.

2.L

12.

rt.

3.

13.

ax.

•

14.

4.

15. •-

II

6. °

16.

A
e. A

17.<

7.

9•

18. 0
19.

St.

20.

10. CD

sq.

Study Guide III
The Use of Instruments in Geometry
1.

Each student bring a ruler, compass, and protractor to class.

2.

Draw to scale your Lawn, or something around your home.

3.

Find all the uses you can for the ruler, compass, and
protractor.

oe.

4.

L-ie able to use the ruler to draw to scale, extend lines,
and measure lines in metric and English units.

5.

Be able to use the compass in measurement, in construction
of circles and designs.

6.

Be able to use the protractor to measure angles and construct
angles whose values are given.
References

Grover C. Bartoo and Jesse Osborn, Plane Geometry, pp. 6, 14, 17.
30:
,
Gordon R. Mirick and others, Plane Geometry and Its Uses, pp. 23
RaleIgh Schorlinc and others, Wodern School Geometry, (Nev; York,
World Book Co., 1939), pp. 5, 14-15.
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Subject Matter III
The Use of Instruments in Geometry
Ruler
A small ruler containing both inch and metric scale is
desirable.

The ruler should be thin so that it can be per-

forated and attached to the notebook rings when it is not in
use.

The student should draw to scale, extend lines, and

measure lines in metric and English units as a part of their
supervised class work.
Compass
A compass consisting of one leg and a sleeve into which
a pencil can be fitted to form the other leg are generally
both satisfactory and inexpensive.

It is desirable that the

compass be of such a design that it can be attached to the
metal rings of the notebook.

The student should acquire skill

In the use of the compass to construct circles, to make equal
line segments, and to make measurements.
Protractor
A protractor is an instrument used for measuring angles
and for drawing angles whose values are given.
marked by a fine notch.

Its eenter is

To measure an angle we lay the straight

edge of the protractor on one side of the angle with the notch
at the vertex, as in the figure below.

We follow the scale of

numbers from zero to the point where the other side of the
angles crosses the numbers.

The number at this point shows

the number of degrees in the angle.
below is 50 degrees.

The size of the angle

30

A protractor is used in a similar way for drawing angles
whose values are given.

If we wish to draw an angle of 50

degrees, we first draw one side of the angle, as CA.

Next

we lay the protractor along OA with the notch at 0 and the
straight edge on the line OA.
place a point on the paper.

At 50 on the semicircle we

Removing the protractor, we draw

a line connecting 0 and the point placed on the paper.
The student should be able to use the protractor to measure
angles and to construct angles whose values are given.
Activities III
The Use of Instruments in Geometry
1.

Use the ruler to make scale drawings, extend lines, and
measure distance in metric and English units.

2.

Use the compass in the measurements of lines, in construction of equal line segments, and in construction of circles
or designs.

• •
•
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3.

Use the protractor to measur
e angles and to construct
angles whose values are given.
Correlation III
The Use of Instruments in Geomet
ry

1.
2.
3.

The construction of lines and
figures in art
Drawing to scale and the use of
blueprints in shop work
The use of designs in architect
ure

4.

The reading of diagrams and
designs

5.

The use of measurements and fig
ures in arithmetic
Work Sheet III
The Use of Instruments in Geometry
Msasure the following lines in cen
timeters and in inches:

1.

3.

2.

4.

Construct lines of the following
length:
5.

1/2 inch

7.

3 centimeters

6.

2 inches

8.

1-1/2 centimeters

Use the compass to make the fol
lowing constructions:
9. Constvict a circle with
a radius of 1".
10. Construct a semicircle.
11.

Construct a line equal to the
following line:

Use the protractor in the mea
surement or construction of the
following angles:
12.

14.

Construct an angle of 200

32
13.

15. Construct an angle of 1300

Key to Work Sheet III
The Use of Instruments in Geometry
1.

2.

a.

1-3/16"

b.

3 cm.

a.

13/16"

b.

2 cm.

3.

4.

5.

7.

6.

8.

9.

10.

11.

12.

13.

o
14'.)

14.

'•1•11,4.7%.
,

•

a.

1"

b.

2.5 cm.

a.

2"

b.

5.1 cm.

300

33
15.

Study Guide IV
Geometric Constructions and Designs
1.

Construct five lines of different lengths and bisect
each line.

2.

Construct five angles of different sizes and bisect each
angle.

3.

Construct five angles of different sizes and with the
ruler and compass construct angles equal to each of the
constructed angles.

4.

Draw a line two inches long and construct perpendiculars
to the center and to each end of the line.

5.

above
Draw a line three inches long placing two points
and two points below the line.

Draw perpendiculars from

each point to the line.
6.

Construct a triangle whose sides are three centimeters,
four centimeters, and five centimeters.

7.

Make two simple geometric designs.
References

4, 6,
Grover C. Bartoo and Je se Osborn, Plane Geometry, pp.
9, 13, 14, 17, 18, 20, 21, 23.
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Gordon R. Mirick and others, Plane Geometry and Its Uses,
pp. 6, 9, 10, 15, 19, 21, 22, 24, 27, 30.
William W. Strader and Lawrence Rhoads, Plane Geometry,
(Chicago, Ill., The John C. Winston Co., 1934), pp. 19-24.
Subject Matter IV
Geometric Constructions and Designs
Bisecting a Given Line
To bisect line AB below, take A as a center and any
radius greater than one half AB, draw an arc on either side
of AB.

With B as a center and the sane radius draw area

intersecting the first arc at C and D.
AB at E.

Draw CD which intersects

E is the required point of bisection.

Bisecting a Given Angle

:417

To biaeet angle ABC below, take B as a center and ally
convenient radius, draw an arc intersecting AB at E and BC
at D.

With D and E as centers and the same radius, draw arcs

intersecting. at F.

Draw BF, which is the required bisector

of the angle.
44

"1..4

35

•F

A

E

Constructing Perpendiculars to a Given Line
TO construct a perpendicular to line AB at C, a point on
the line.

With C as a center and any convenient radius,

draw arcs intersecting AB at D and E.

With D and E as centers

and the same radius for both, draw arcs intersecting at F.
Draw CF which is the required perpendicular.

To construct a perpendicular to line AB from point C o
not on the line.
r

With C as a center and any convenient radius,

draw arcs intersecting AB at D and E.

With D and E as centers

and tne same radiul for both, draw arcs intersecting at F.
DMA CF, which is the required perpendicular.

41.

36

A

E

13

)F

If, in either of the above construction
s, the point and
line are so situated that you Can not
make two arcs on the
given line, extend the line until you
can.
To Construct a Triangle with All Sides
Given
To construct a triangle whose sides will
be equal respectively to MN, XY, and RS, first draw a
work line and measure
on it with compass a length AB equa
l to MN. Set the compass
with a radius equal to XY and with
A as a center, draw an
arc above AB. Then with B as a cent
er and with a radius equal
to RS, draw another arc intersecting
the first at C. Draw AC
and BC. Triangle ABC is the required
triangle.
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Constructing An Angle Equal to a Given Angle
To construct an angle equal to angle ABC, draw a work
line ED.

With B as a center and any convenient radius, draw

an arc intersecting AB at H and EC at G.

With E as a center

and the same radius, draw an arc M intersecting ED at J.

Then

with HG as a radius and J as a center, draw an arc intersecting
arc M at K.

Draw EK.

Angle DEK is the required angle.

#

,H

A

Activity IV
Geometric Constructions and Designs
1.

Perform the five fundamental constructions of geometry and
copy some geometric designs.

2.

Locate geometric designs in our surroundings, artificial
and of nature.

3.

Discuss the use of geometric constructions and designs in
our every day life.
Correlation IV
Geometric Constructions and Designs

1.

The study of nature in science

2.

The constructions of lines and figures in art

3.

The u!!e of designs in architecture

'41••••frvergip;
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4.

The drawing of designs and blueprints in shop work

5.

Using Oral English in the discussions of geometric constructions and designs

6.

The construction and reeding of maps in geography
Work Sheet IV
Geometric Constructions and Designs

1.

Make a simple geometric design.

2.

Draw a line five centimeters long and bisect it.

3.

Draw an angle of 450 and bisect it.

4.

Construct an angle equal to angle ABC.
,7C

A
••:

5.

Draw a line AB two inches long and erect a perpendicular
at A.

6.

Draw a line from point C perpendicular to line XY.
•e

7.

Construct a triangle whose sides are two centimeters, three
centireters, and four centimeters.
Key to Work Sheet IV
Geometric Constructions and Designs
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Study Guide V
Axioms and Postulates Used in Geometry
1.

Make a list of axioms commonly used in geometry.

2.

Give three examples of the use of each axiom.

3.

Make a list of the postulates used in geometry.

4.

Give three examples of the use of each postulate.

5.

Review the definitions of axiom and postulate.

6.

Make a list of all things about axioms and postulates that
you do not understand.
References

William W. Strader and Lawrence Rhoads, Plane Geometry,
pp. 25, 26, 27, 396-399.
Russell V. Anderson and Russell Bridges, Workbook for Plane
Geometry, (Atlanta, Ga., The Economy Co., 1942), PP. 8, g.
Gordon R. Virick and others, Plane Geometry and Its Uses,
pp. 31-34.
Grover C. Bartel° and Jesse Osborn, Plane Geometry, pp. 7, 20,
23, 26, 27.
Subject Matter V
Axioms and Postulates Used in Geometry

11

A general statement that is accepted as true without proof
is called an axiom.
A postulate is an axiom that applies only to geometry.
Axioms
1.

If equals are subtracted from equals, the remainders are
equal.
Any quantity may be substituted for its equal.
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3.

Things equal to the same thing are equal to each other.

4.

The whole is greater than any of its parts.

5.

If equals are added to equals, the sums are equal.

6.

If equals are multiplied or divided by equals, the results
are equal.

7.

The same powers or the same positive roots of equals are equal.

8.

If the first of three quantities is greater than the second
and the second is greater than the third, then the first is
greater than the third.
Postulates

1.

Any geometric figure may be moved without altering its shape
or a!ze.

2.

A line segment can be bisected in only one point.

3.

A line segment can be extended to any required length.

4.

An angle can be bisected by only one line.

5.

Through a given point an indefinite number of straight lines
can be drawn.

6.

Two straight lines can intersect in only one point.

7.

One and only one straight line can be drawn through two
given points.

8.

Two straight lines cannot enclose a surface.

9.

A straight line is the shortest distance between two points.

10.

All straight angles are equal.

U.

All right angles are equal.

12.

Through a point on a line only one perpendicular can be
draw

13.

to the line.

Complements of ecual angles are equal.

1711.0"4WWWW.I.
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14.

Supplements of equal angles are equal.

15.

If the sum of two adjacent angles is a straight angle, their
exterior sides form a straight line.

16.

In a plane, one and only one circle can be constructed with
any given point as center and any given line segment as
radius.
Activities V
Axioms and Postulates Used in Geometry

1.

Making a list of axioms and postulates used in geometry

2.

Discussing the meaning of the axioms and postulates

3.

Giving examples of the use of axioms and postulates

4.

Using the axioms and postulates

5.

Making some original axioms and postulates, not necessarily
applying to geometry
Correlation V
Axioms and Postulates Used in Geometry

Reading--Selecting the axioms and postulates
Writing--Making lists of the axioms and postulates
English--Learning the meaning of new words
Work Sheet V
Axioms and Postulates Used in Geometry
§upply the missing word.
1.

If equals are

2.

If equals are subtracted from equals, the
If equals are

to equals, the sums are equal.

by equals, the products are equal.

4.

Tf equals are divided by equals, the

5.

Any quantity mRy te substituted for its

'"1111WPW.whilm'Almonwillow.
,

are equal.
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are equal.

6.

quantities eq
43
ual to the sa
me quantity or
to equal quanti
are
ties

7.

The whole is

than any of it
s parts.
The whole is
equal to the
of its parts.
State axioms us
ed as author
ity for each of
the conclusion
9. If x = 3
s:
and y = 4, th
en x + y
7.
10. If x = 2
and y = 5, th
en xy = 10.
11. If &X =
ab, then x =
b.
12. If x --y.
= 4 and y :: 1
, then x + 1
---- 4.
13. If angle
A = 30° and an
gle B
100, then angle
A minus
angle B equa
ls 200
.
8.

14.

If a = b and
b

c, then a
C
If 5y= 20, th
en y = 4.
16. If angle
x = angle y,
then 900_ z x
900_ 4y.
Write true or
false.
17. Susan is
neither taller
nor shorter th
an Ralph. Then
Susan and Ralp
h are the same
height.
18. Edward's
money is neit
her less than,
nor equal to Tom'
s
money. Then
Edward's mone
y is more than
Tom's.
19. One of
any two numb
ers is always
less than, equa
l to, or
greater than
the other.
20. If one
circle is neit
her less than
, nor greater th
an
another, the
circles must be
unequal.
21. Mary an
d John were th
e same height
, Then John gr
ew 2 in.
and Mary grew
1/6 of a foot
. They were st
ill the sante
height.
15.

22.

If x.
-:y and a

5, then x+ a

44
23.

If a

24.

If m=n and a
If x

b and x.2, then a -x=b- 2.
b, then am= bn.

y and C -:7, then

7.

Key to Work Sheet V
Axioms and Postulates Used in Geometry
1. Added

5.

Equal

2.

Remainders

6.

Equal

3.

Multiplied

7.

Greater

4.

Quotients

8.

Sum

9.

If equals are added to equals, the sums are
equal.

10.

If equals are multiplied by equals, the prod
ucts are equal.

11.

If equals are divided by equals, the quot
ients are equal.

12.

Any quantity may be substituted for its
equal.

13.

If equals are subtracted from equals, the
remainders are
equal.

14.
15.
16.

Things equal to the same think: are equa
l to each other.
If equals are divided by equals, the quot
ients are equal.
If equals are subtracted from equals,
the remainders
are equal.

17.

True

20.

False

23.

True

18.

True

21.

True

24.

True

19.

True

22.

True

25.

True

Culminating Activities
Write a play on the origin and history of
geometry;
a.

Using Greek, Egyptian, and Babylonian

b.

Select actcrs from

C.

Arrange for an appropriate type of

Wes

cis.

MUSIC.

and influences.

111
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d.

Plan simple costumes.
Arrange an exhibit for parents and teachers:

a.

One copy of a geometric design.

b.

The five fundamental geometric constructions.

c.

Other material and work completed or collected during the
study of the course.
Write invitations to the principal, teachers, and parents

to come to the play and at the same time see the exhibit.
Make a list of the new words or terms used during the
study of the unit.
Arrange for a field trip to see the use of geometric
designs in contemporary life.
Desirable Outcomes
I.

Knowledge and Understanding of:
A.

Triangles
1.

An acute triangle is a triangle all of whose
angles are acute.

2.

A right triangle is a triangle one of whose
angle is a right angle.

3.

An obtuse triangle is a triangle one of whose
angles is obtuse.

4.

An equilateral triangle is a triangle all of
whose sides are equal.

5.

An equiangular triangle is a triangle in which all
angles are equal.

6.

An isosceles triangle is a triangle in which two
sides are equal.

7.

8.

9.

10.

Scalene tri
angle is a
triangle in
which no si
des
are equal.
An altitude
of a triang
le is the l
ength of a
perpendicula
r from any
vertex to th
e opposite
side.
The perimet
er of a tri
angle is th
e sum of its
sides.

The base of
a triangle
may be any o
ne of the
three sides
.

11.

The hypoten
use of a rig
ht triangle
is the side
opposite th
e right ang
le.
B.
Circles, na
mes and par
ts
1. A circl
e is a close
d curved li
ne in a plan
e, such
that all po
ints are equ
idistant fro
m a fixed po
int
in the plan
e called th
e center.
2. The cir
cumference
of a circle
is the lengt
h of
the circle.
w. The radi
us of a cir
cle is a lin
e-segment j
oining
the center
with any poi
nt on the cir
cle.
4. A chord
of a circle
is a line-s
egment that
has
its extremit
ies on the
circle.
5. The dia
meter of a
circle is a
chord that
passes
through the
center.
6. A semic
ircle is hal
f of a cir
cle.
7. A minor
arc is an ar
c less than
a semicircle
8. A major
.
arc is great
er than a s
emicircle.
9. Concen
tric circles
are circles
that have th
e same
center.
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C.

Angles
1.

A straight angle is an angle whose sides form a
straight line, and contains 180 degrees.

`-i

2.

A right angle is half of a straight angle.

3.

An acute angle is less than a right angle.

4.

An obtuse angle is an angle greater than a right
angle, but leas than a straight angle.

5.

Complementary angles are two angles whose sum
is equal to a right angle.

6.

Supplementary angles are two angles whose sum
is equal to a straight angle.

D.

Lines
1.

A straight line extends in two directions that
are exactly opposite.

2.

A broken line is composed of segments of straigh.;
lines placed end to end.

3.

Parallel lines are lines everywhere equidistant
apart.

4.

Perpendicular lines are lines that form a right
angle.

E.

A general statement that is accepted as true without
proof is called an axiom.

F.

A postulate is an axtori that applies only to geometry.

G.

Theorem
1.

A theorem is a statement to be proved.

2.

The hypothesis gives certain things as true.

3.

The conclusion states the truth to be proved.

•
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H. Corollary is a statement that follows from another
statement with little or no proof.
I.

Symbols and abbreviations used in geometry
1.

equal

2.

angle

3.

LS, triangle

4.
5.

is congruent to
1 perpendicular

6.

degree

7.

triangles

8.

4

9.

at.

angles
straight

10. fig. figure
U. ex.

exercise

12.

right

rt.

3. The use of the ruler, protractor and compass
K.

The ability to make the following constructions
1.

To construct a triangle whose sides shall be equal
respectively to three given line segments

2.

To bisect a given line segment

3.

To bisect a given angle

4.

To construct a perpendicular to a given line at
a given point on the line

5.

To construe. a perpendicular from a point not on
the line to the line

6.
L.

To construct simple geometric designs

Axioms used in geometry
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1.

Anything may be substituted for its equal.

2. If equals are added to equals, the sums are equal.
3.

If equals are subtracted from equals, the remainders are equal.

4.

If equals are multiplied or divided by equals,
the results are equal.

5.

The same powers or same positive roots of equals
are equal.

6.

The whole is equal to the sum of its parts and
is greater than any of its parts.

M.

Postulates used in geometry
1.

Any geometric figure may be moved without altering
its shape or size.

2.

An angle can be bisected by only one line.

3.

WO straight lines can not enclose a surface.

4.

Two points determine a straight line.

5.

The shortest distance between two points is

*rod' V

measured on a straight line joining the points.
6.

All straight angles are equal.

7.

All right angles are equal.

8.

Through a point on a line, only one perpendicular
can be drawn to the line.

N.

9.

Complements of equal angles are equal.

10.

Supplements of equal angles are equal.

Proper study habits
1.

The value cf convect st1.1dy habits

2.

The best study aids

3.

Some means of self improvement in study

• C"...k.

.!
•
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II.

Attitudes toward:
A.

Respect for:
1.

Accuracy

2.

Neatness

3.

High ideals of accomplishment

4.

Doing your best

B.

Using the knowledge gained in contemporary life

C.

The possibility of improving your accomplishment
by using proper methods and aids in study

III. Habits oft
A.

Consulting vcrious references and securing desired
information

B. Using knowledge gained in the pest to solve problems
in the present
C.

Applying knowledge gained in geometry to daily life

D.

Reading your study guides carefully

E. Checking yourself on the work sheet
Doing your best

G.

Doing correct work

H.

Working sufficiently

Appreciation fort
Geometry in every day life

B.

The tools of geometry

.1*

A.

C.

1.

terns

2.

instruments

3.

constructions

4.

azloms and postulates

Good workmanship:

lurvt,

IV.

F.
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D.

1.

accuracy and neatness

2.

work and perseverance

The beauty of geometric designs In mture, art and
industry

E.

The use of geometry in various vocations

F.

Contributions other nations have made to the study
of geometry

G.

The history and origin of geometry

H.

Study aids and their improvements of study habits
Leads to Other Units

It is hoped that the pupils have developed the desire,
and will be able to use what has been learned in achieving
success in the following units:
I.

Knowledge and Application of the Tools of Geometry

II.

Straight Line Figures and Their Uses

III. Circles and Their Practical Use
TV.

Arsas of Polygons

V.

Similar Figures

VI.

Regular Polygons and Circles
TEACHER EVALUATION
To what extent does the units
Ex.

1. Involve a variety of direct
sensory experiences?
2.

Provide for free informal
association of pupils?
Provide an opportunity for
manirllF.tive activity?

4.

Make a coherent whole?

V.G.

G.

F.

P.

None .
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Ex.
5.

Provide a considerable amount

6.

Produce satisfying outcomes?

7.

Provide sufficient concrete

F.

P. None

,I

,

I,-

of student activity?

G.

V.G.

vv

and illustrative material?
8.

Have a useful purpose in the

v-

present and future life of
the pupils?
9.

Reproduce actual life
situations as far as possible?

10.

11
,

V

1
I

v,

J

Utilize materials as they
occur in life?

11.

,

1

Contain some concrete

v 1

material?
'.

Provide opportunity to pupils

1

to originate, plan, and
direct activity as far as
possible?
13.

Provide opportunity to

V

Judge, thoose, and evaluate?
14.

End or lie within the

,

available time?

' 4

15.

Make it possible for a
go.

new tesc.her to nut it in
IIM
N:

practice if she desires?

k

..'1

411.

•
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Ex.
16.

V.G.

G. P.

P.

None

State clearly where materials
may be obtained?
Give complete. exact references?

17.

17

PUPIL TESTS
Knowledge Test
Fill in the blanks to make the following statements true.
1.

An angle plus its

2.

If L.1

equals 90 degrees.

=4(2, and Z5 = Z4, then Z1 4-Z3 .Z 2 -4-Z. 4

because
3.

•

If z: 3 -÷ L. 4 =- 1800,Z 5 ÷Z 6 =1800 and Z 4

L6, then

Z3 = L5 because

•

with the lines they meet.

4. Is form

has no length;

has length but no width.

a

5.

A

6.

The two kinds of assumptions are

7.

If

and

A and LB are complementary and each is bisected, the

sum of the newly formed adjacent angles equal
8.

Every angle has two

9. = 4-

and a

, suns = , is the abbreviation of the axiom:

angle is always less than its supplement.

10.

An

11.

Any quantity may be

12.

for its equal.

line is the shortest distance between two points.

13.

The complement of an angle of 42 degrees is

14.

If an angle is divided into two parts, it is said to
be

15.

•

The supplement of a right angle contains

111

Npcz,4
-

,

•
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16.

Virtical angles must have a common

3.7.

The part of the theorem which states what is given is
(tailed the

18.

Complements of equal angles are

19.

An acute angle is less than a

20.

Two lines which form right angles are

angle.
to each

other.
State the axiom or postulate which proves the following statements
.
21.

If Z._ X

22.

If 6a =7 6b, then a

23.

If

24.

If y -- 4 = 2, then y

25.

A right angle is greater than the complement of an angle.

26.

If 1/3 x = 2, then x = 6.

27.

If a = b and a

28.

A straight road cannot be shortened.

29.

If L

30.

If L a and L b are right angles, then Z a = L- b.

LY, their supplements are equal.

2

b.

4, then x = 2.
6.

c, then b

c.

y, their complements are equal.

Write the correct symbol or abbreviation on the blank before
each word or phrase.
31.

therefore

36.

adjacent

32.

is congruent to

37.

axiom

33.

angle

38.

right

34.

triangle

39.

straight

40.

figure

35.

_perpendicular

Write true or false bv each of the followinrz statements.
U.

All angles are supplementary.

•:41111
"'"^"
'
,
,1"1"'',".
•
.•
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42.

Adjacent angles are always supplementary.

43.

All right angles are equal.

44.

All acute angles are equal.

45.

An obtuse angle is greater than 90 degrees.

46.

Only one perpendicular can be drawn to a line.

47.

An equilateral triangle has three equal sides.

Make the following constructions leavini all construction lines.
48.

Draw a line and bisect it.

49.

Draw an angle and bisect it.

50.

Draw a line AB and draw a perpendicular to point B.

Write true or false by each of the following statements.
51.

The complement of a 72 degree angle equals 8.

52.

The hypotheses of a theorem contains the condition which
is given.

53.

A theorem is a statement to be proved.

54.

Angles that have a common side and a common vertex are
complerentary.

55.

Supplements of obtuse angles are acute angles.

56.

Complements of obtuse angles are acute.

57.

A line that is drawn straight

58.

A postulate is strictly a geometric statement.

59.

An equilateral triangle is isosceles.

60.

An isosceles triangle is equilateral.

Up

and down is perpendicular.

Key to Knowledge Test

•i

1.

Complement

4.

Right angles

2.

Equals plus equals gives equals

5.

Point;

Equals minus equals gives equals

6.

Axioms;

•

"'r"-

line
postulates
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7.

45 degrees

14.

Bisected

8.

Sides;

15.

90 degrees

9.

If equals are added to equals

16.

Side

the sums are equal.

17.

Hypothesis

Acute

18.

Equal

19.

Right

20.

Perpendicular

10.

vertex

U. Substituted
12.

Straight

13.

48 degrees

21.

Supplements of equal angles are equal.

22.

Equals divided by equals are equal.

23.

If equals are subtracted from equals, the remainders are
equal.
If equals are added to equals the sums are equal.

25.

The whole is greater than any of its parts.

26.

Equals multiplied by equals give equals.

27.

Things equal to the same thing are equal to each other.

28.

A straight line is the shortest distance between two points.

29.

Complements of equal angles are equal.

30.

All right angles are equal.

31.

•

39.

St.

32. -

40.

Fig.

33. Z...

41.

False

34.

A

42.

False

35.

_I_

43.

True

36.

Adj,

44.

False

37.

Ax.

45.

True

38.

Rt.

46.

False

......"1

1

P1

\"4"‘callr1,1

24.

11

."^r
•
'I'''.
c14"
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47.

True

54.

False

48.

Construction

55.

True

49.

Construction

56.

False

50.

Construction

57.

False

51.

False

58.

True

52.

True

59.

True

53.

True

60.

False

Attitude Test
Answer these with Yes or No.
1

?
Do you pride yourself in doing all work accurately

2.

Do you have great pride in neat work?

3.

l to you?
Do you feel that your study aids have been usefu

4.

Do you think that good study habits improve your work?

5.

Have you enjoyed geometry?

. 6.

to you unless
Do you feel that geometry will be of no value
needed?
you go into some future study where geometry is

7.

ct?
Have your study aids helped you in your other subje

8.

?
Did you study geometry only to get a grade

9.

Do you enjoy studying?

10.

try?
Are you proud of the work you have done in geome

11.

last year?
Are you doing better work this year than you did

12.

to pass?
Do you study when you do not have to in order

1:5.

Do you wish that you did not have to study geometry?

14.

a great
Do you memorize geometry altogether or do you use
amount of reasoning?

15.

Do you c.ppiy things learned to new s5tuat5ons?

16.

unit?
Has your work been too hard for you during thi.s
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17.

Have you always understood just what to do in preparing
your assignments?

16.

Do you like to work only the problems in your text book?

19.

Did you enjoy reading the history of geometry?

20.

Do you enjoy the reasoning phase of geometry?
Habit Test
Read the following sentences and check the ones which you

have practiced as far as possible in the study of this unit.
1.

I use my study guide in preparing my geometry lessons.

2.

I check my work on the work sheet.

3.

I am able to consult the various references and secure
the desired information in geometry.

4.

I apply the knowledge gained in geometry to daily life.

5.

I do my best.

6.

I study all my lessons.

7.

I use the knowledge in the past to help solve present
problems.

8.

I use my study aids in the preparation of a lesso
n.

9.

I try to see the lesson as a whole.

10.

I try to keep myself in good physical condition.

11.

I review the last lesson before beginning the new assig
nment.

12.

I worry over my work.

13.

I work because I want only a grade.

14.

I do my work accurately.

15.

I strive for neatness in my work as well as for accur
acy.
Key to Habit Test
The desired results of this test is that they check all

the questions with the exceptions of
12 and 13.
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Appreciation Test
Answer each question by writ inr yes or no before the question.
1.

Do you appreciate geometric designs in nature?

2.

Have you developed an appreciation for geometry?

3.

Do you see the value of geometry in every day life?

4.

Do you appreciate the art of neatness?

5.

Do you appreciate your advantages in school?

6.

Do you appreciate your reasoning ability in geometry?

7.

Do you enjoy good health?

8.

Do you appreciate your study habits?

9.

Are you enjoying geometry?

10.

Do you appreciate the grades you have made in geometry?

il.

Do you appreciate definite assignments?

12.

Do you enjoy working out some difficult assignments?

13.

Do you appreciate checking yourself on the work sheets?

14.

Do you appreciate a feelint3 of confidence in your work?

15.

Do you appreciate the contributions other nations have
made to geometry?
Key to Appreciation Test

A desired answer to all the questions is yes.
BIBLIOGRAPHY
I.

Teacher
Orevon State Department of Education, Courses cf Study
of Mathematics, (Salem, Ore., State Department of Educa—
tion, 14).
Caswell, Hollis and Campbell, DoaTz, Curriculum Dftvelopments
(N.Y., American Bock Co., 1935).
Smith, Nile. Banton, The Ur1t7 ActivitT, Readinr, Series,
(New York, World Boo: Co.,
Hopkins, Thomas L., Curriculum Principles and Procedures,
(Chicago, M., Benjamin h. Sanborn and Co., 1S:29).

60
Butterweck, J. S., The Problem of
How to Teach High School
Pupils How to Study, (New York,
Teachers College, Oolumbia
Univ., 1926).
Compton and Company, Comptons Pict
ured TeachinE:Unit
Material, (Chicago, I11., F. E.
Compton 6: Co., 1.93).
Birkhoff, G. D. and Beatley, R. B.,
Basic Geometry,
(Chicago, Ill., Scott Foresman &
Co., 1941).
Schorling, Raleigh and Clark, John
R., Mathematics in
Life, (New York, World Book Co.,
1943).
II. Pupil
Strader, William W. and Rhodes, Lawren
ce, Plane Geometry,
(Chicago, Ill., The John C. Wins
ton Co., 1V34).
Anderson, Russel V. and Bridges, Rus
sell, A Work Book
for Plane Geometry, (Atlanta, Ga., The
Economy Co., 1942).
Bartoo, G. C. and Osborn, Jesse, Plan
e Geometry, (St. Louis,
Mo., Webster Publishing Co., 193
9).
Bartoo, G. C. and Osborn, Jesse, Work
Book in Plane Geometry,
(St. Louis, Mo., Webster Publish Co.
, 1930.
Mirick, Gordon R. and others, Plan
e Geometry and Its Uses,
(New York, Raw, Peterson and Co.,
1955).
Whipple, Guy M., How to Study Eff
ectively, (Bloomington,
Ill., Public School Publishing Co.
, 1916).
Schorlering, Raleigh and others,
Modern School Geometry,
(New York, World Book Co., 1943).
Straight Line Figures and Their Uses
Even more important than understa
nding geometric principles
and knowing haw to use geom
etric tools is the ability to think
and reason correctly. The sLu
dy of straight line figures trains
one in the habit of eiaminin
g the statements of other people
to see if their argument
s are sound and based on accepted facts.
The propaganda spread over
the world the last ten years would
lave hRd less evil influenc
e, if more neople had been able to
tell a correct argument
from an incorrect one.
The study of straight line
figures develops a certain amount
of courage and of
willingness to stick to a task until it is
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mastered.

When the pupil begins a problem, it may seem
difficult,

but by collecting the information he Yas previous
ly acquired in
the terms and definitions used in geometry, by comp
aring and
examining the various facts, and by keeping cons
tantly in mind
what the goal is, the pupil succeeds in conqueri
ng his difficulties.
Grade Placement.--Eleventh or Twelfth
Time Allotment.--Forty days
Central Theme.--Reasoning
Objectives

B.

Knowledge and Understanding of:
1.

Terms and definitions used in straight line figu
res

2.

Congruent triangles

3.

Parallel lines

4.

The angles of triangles

5.

Quadrilaterals and their properties

6.

Locus of points

7.

Inequalities

Attitudes toward:
1.

Correct study habits

2.

Practical use of straight lines used in geometry

3.

Respect for good workmanship

4.

Creative work

5.

Properties of straight lines in geometry

C. Habits of:
1.

Applying what was learned in first unit to new situatio
ns

2.

Thinking clearly

3.

Reasoning well

4.

Collecting, selecting, and applying pertinent facts

. ' •

•% ,
I\ r, •v.
,•

A.

D.

5.

Practicing desirable working habits

6.

Following study guides carefully

Appreciation for:
1.

Good workmanship

2.

An ability to use the knowledge acquired in working with
straight line figures

3.

Good study habits

4.

The relationship of straight line figures to everyday
life
Approaches

Two fundamental topics of geometry are discussed in this
unit; namely, congruence and parallelism.
1.

Think of a pattern as used for cutting out a part of a dress
or part of a suit of clothes.

The pattern is placed upon

the cloth and a piece just like it is cut from the cloth.
The pattern and the piece of cloth are congruent, they are
exactly alike in shape and iize.
2. Have a pupil draw a picture of a railroad track on the board.
Why do they not meet somewhere?
3. DTS,W a line-segment AB, 10 inches long, and at A construct
with a protractor an angle of 50 degrees.

Make the distance

from A to C equal to 6 inches, and join B and C, this forming
triangle ABC.

Now draw a second triangle, using the same

measurements as for ABC.

Cut the two triangles from your

paper and compare them by placing one over the other and
holding them to the light.

Do they appear to have other

parts equal?

Nr.r.
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Study Guide I
Terms and Definitions Used in Straight Line Figures
1.

Make a list of terms and definitions used in studying
straight line figures.

2.

Make another list of all terms and definitions you do not
understand.

3.

Bring to class examples or illustrations of each term found.

4. Make a list of the above terms that you use, can use, or woo
used outside of a geometry class.
5.

Be sure you know how to spell the terms.
References

Gordon R. Mirick and others, Plane Geometry and Its Uses, pp.
45-134.
Joseph A. Nyberg, Fundamentals of Plane Geometry, (Chicago, 111..
American Book Co., 1944), pp. 37-107.
William W. Strader and Lawrence Rhoads, Plane Geometrv,

pp
. 39..1040

Subject Matter I
Terms and Definitions Used in Straight Line Figures
1.

Congruent figures - two closed figures which can be made to
coincide are said to be congruent.

2. Mutually equilateral - two triangles whose corresponding
sides are equal.
3.

Mutually equiangular - two triangles whose corresponding
angles are equal.

4.

Parallel lines are lines in the same plane which do not
intersect.

5.

Transversal - a line that intersects two or more straight
lines.
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6.

Interior angle - an angle formed by either of two lines
and the part of the transversal which is cut off by them.

7.

Exterior angle - an angle formed by either of two lines
and a part of a transversal which is not cut off by them.

8.

Alternate interior angles - two interior angles on opposite
sides of the transversal and not adjacent.

9.

Alternate-exterior angles - two exterior angles on opposite
sides of the transversal and not adjacent.

10.

Exterior-interior angles - an exterior and interior angle
on the same side of the transversal and not adjacent.

U.

Polygon - a plane figure formed by a closed broken line.

12.

Diagonal - a line segment joining two non-consecutive vertices.

13.

Perimeter - sum of all aides of a polygon.

14.

Equilateral polygon - a polygon with all of its sides equal.

15.

Equiangular polygon - a polygon with all of its angles equal.

16.

Regular polygon is both equilateral and equiangular.

17.

Trapezium - quadrilateral having no two sides parallel.

18.

Trapezoid - a quadrilateral having one pair of parallel sides.

19. Isosceles trapezoid - a trapezoid whose non-parallel sides
are equal.

ao.

Parallelogram - a quadrilateral having two parallel sides.

21.

Rectangle - a parallelogram having right angles.

22.

Square - equilateral rectangle.

23.

Rhomboid - a parallelogram having oblique angles.

24.

Rhombus - an equilateral rhomboid.

26.

Locus of a point - the path which the point must travel in
order to satisfy a given condition.
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Activities I
Terms and Definitions Used in Straight Line Figures
1.

Discuss the definitions.

2.

Make a list of all terms that you are already familiar with.

3.

Yake a list of questions with blank spaces and fill in with
the required term.
Correlations I

Terms and Definitions Used in Straight Line Figures
I.

II.

Reading
A.

Selecting terms and definitions

B.

Learning the use of terms and definitions

Spelling the terms

III. English
A.

Oral and written expression

B.

Learning the meaning of new words, and how to use them
Work Sheet I

Terms and defthitions Used in Straight Line Figures
Supply the /10.ssing word,.
1.

is an equilateral rhomboid.

2.

is an equilateral rectangle.

3.

is the path which the point must travel in order to
satisfy a given condition.

4.

is a parallelogram with right angles.
is a quadrilateral having two parallel sides.

6.

A trapezoid whose non-parallel sides are equal is an

7.
6.

is a quadrilateral having one mei^ of sides parallel.
The sum of all the sides of a polyGon is the

Of tne

polygon.

•
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9.

A line-segment joining two non-consecutive vertion
is
the

of a polygon.

10.
11.

is a plane figure formed by a closed broken line.
Two closed figures which can be made to coincide are said
to be

12.

Two lines in the same plane Which do not intersect are
lines.

Mark true or false
13.

Mutually equilateral triangles are two triangles whose
corresponding sides are equal.

14.

Mutually equiangular triangles are two triangles whose
corresponding angles are equal.

15.

A transversal is any line connecting any two non-consecutive
vertices of a triangle.

16.

An equilateral polygon has all sides equal.

17.

An equiangular triangle has all angles equal.

18.

A regular polygon has all angles and all sides equal
.

19.

A trapezium is a quadrilateral with two sides paral
lel.
Write alternate interior, alternate exterior,
or exterior-interior

20.

23.

21.

24.
•

22.

25.
:2

Key to Work Sheet I

Terms and Definitions Used in Straight Line Figures
1.

Rhombus

13.

True

2.

Square

14.

True
me

.00
.
,1 .
4 111r.f

49.04P,rF7
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3. Locus

#

15.

False

4.

Rectangle

16.

True

5.

Parallelogram

17.

True

6.

Isosceles

18.

True

7.

Trapezoid

19.

False

8.

Perimeter

20. Exterior-interior

9.

Diagonal

21.

Alternate interior

10.

Polygon

22.

Alternate exterior

11.

Congruent

23.

Exterior-interior

12.

Parallel

24.

Alternate interior

25.

Alternate exterior

Study Guide II
Congruent Triangles
1.

Draw a group of triangles of all sizes and shapes.

2.

List the names and learn the definitions of the different
types of triangles.

3. Illustrate each type of triangle.
4. Study and compare the angles of each type of triangle.

Alt

5.

Study and compere the sides of each type of triangle.

6.

Study and learn the five ways in which two triangles may be
proved congruent.

7. Study other propositions and corollaries used with these
five types of congruent triangles.
8.

Review the axioms and postulates.

9. Study the model demonstration, and be able to write the proof.
References
Gordon R. Kirick and others, Plane Geometry and Its Uses, pp. 44-81.
William W. Strader and Lawrence Rhoads, Plane Geometry, pp.
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Webster Wells and Walter Har
t, Progressive Plane Geometry,
(Chicago, Ill., D. C. Heath
& Co., 1943), pp. 39-59.
Joseph A. Nyberg, Fundamentals
of Plane Geometry, pp. 37-57.
Subject Matter II
Congruent Triangles
1.

A scalene triangle has three une
qual sides.

2.

An isosceles triangle has two
equal sides.

3.
4.

In congruent triangles corres
ponding parts are equal.
In an isosceles tri
angle the angles opposite the equ
al sides
are equal.

5.

An equilateral triangle is als
o equiangular.

6.

The bisectors of two supplemen
tary adjacent angles are
perpendicular to each other.

7.

Two points each equidistant
from the ends of a line-segment
determine the perpendicular
biRector of the segment.
Through a point not on the
line only one perpendicular can
be drawn to the line.

8.

9.
10.

The five congruent theorems
and their proofs.
The demonstration proof of:
"If two lines intersect, the
opposite or vertical angles
are equal."
Activities II
Congruent Triangles

.

Make s list of axioms, pos
tulates, ter7s, and corollaries
used in the proof of the
five congruent theorems.
Illustrate by problem and
proofs each of the five congruent
theorems.
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3.

Write the abbreviations of the five congruent theorems.

4.

See if you can prove one of the theorems another way.
Correlations II
Congruent Triangles

I.

II.

Writing
A.

Listing theorems and corollaries

B.

Writing the proofs

Reading
A.

Selecting materials from the different texts

B.

Learning new words.

III. Spelling the new words
A.

Congruent

B.

Isosceles

C.

Scalene

IV.

Art-neat drawings for the proofs

V.

English
A.

Oral

B.

Written
Work Sheet II

Supply the missing word or words.
1.

triangle has three unequal sides.

2.

triangle has two equal sides.

4.. •

4.

in

In an isosceles triangle the angles opposite the
equal sides
are

E.

triangles corresponding parts are equal.

kn

•

triangle is elso equian.zular.

4 • 1".4-1 r •I" f

Congruent Triangles
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6.

The

of two supplementary angles are perpendicular

to each other.
7.

Two points each equidistant from the ends of a line-segment
determine the

8.

of the line.

Through a point not on the line only one

can be

drawn to the line.
9.

If two lines intersect, the

, angles

or

p

are equal.
10.

If two triangles have

and the

of one equal respectively to

and

the included angle of the other, the triangles are congruent.
11.

If two triangles have two angles and the

of

one equal respectively to

and the included

side of the other, the triangles are
12.

If two triangles have

sides equal respectively to

the three sides of the other, the triangles are
13.

If two right triangles have the

and an

angle of one equal respectively to the

and an

angle of the other, the triangles are congruent.
14.

If two triangles have the
respectively to the

and a side of one equal
and a

of the other the

triangles are congruent.

15.

x
„

A

Given:
Isosceles triangle XRA(SR = AR)
Angle 5 ::: Angle 6
Prove:

A xRO

6 ARO
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16.

Given:
BC, Al) = BE, and
Angle 1 -7 Angle 4
-11 2-

3 .1.3.
\\4

•
-D

17.

ABEC

Prove: ii ADC

Given:
Angle 3 = Angle 4, AZ=XY
Prove:

18.

fXYZ -;=.
2

AYZ

Given:
Angle 5

Angle 6, AB

BC, and

BX bisects Angle ABC
Prove:

A. ABX =14 A CEX, and
BX

19.

AC

_I-

Given:
ABC is isosceles, and D is the
midpoint of AB
Prove:
At

20.

Angle A

L BDC, and

ADC
=

Angle B

Any point on the median to the base of an isosceles triangle
Is equidistant from ttle ends of the base.
S cGiven:
Median CM to AB, and P is on the
mr-3dian
A //

•

• 13

?rove:

AP

EP
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In the figure, prove that linesegments DX:and EY, drawn from
the midpoints of the sides of an
isosceles triangle perpendicular
A,

r

to the base, are equal.
\15

Suggestion:

The nGiven" part of

the demonstration contains several
facts.
22.

Use them with care.

If a triangle has two equal altitudes,
it has two equal
angles.

23.

Select four problems from page 51, Mir
ick, Newell, and Harper,
and give complete proofs.

24.

Select three problems from page 55,
Mirick, Newell, and Harper,
and give complete proofs.

25.

Select five problems from page 81, Mir
ick, Newell, and Harper,
and give complete proofs.

26. Select eight problems from page
60, Mirick, Newell, and Harper,
and give complete proofs.
- 27.

Select any ten problems from the other
three references
listed tn Study Guide II, and give the
complete proofs.
29. Select five problems fro
m the references listed in Study
Gnide II or make five original problems
that you are able
to c.ptl-T to our everyday llfa problems
. Give complete proof
of these problems and be able to expl
ain haw they may be
related to everyday life problems.
Key to Work Sheet II
Congruent Triangles

1
•

Scalene

2. Isosceles

•••••-•
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3. Congruent
4.

Equal

5.

Equilateral

6.

Bisectors

7.

Perpendicular bisectors

8.

Perpendicular

9.

Vertical or opposite

10. Two sides; included angle
3.1.

Included aide: two angles; congruent

12.

Three; congruent

13.

Hypotenuse; adjacent; hypotenuse; adjacent

1.4.

Hypotenuse; hypotenuse; side

15. (1) XR

AR

(1) Given

(2) OR

OR

(2) Identical

(3).L 6

Z5

(3) Given

(4),".41CRO'-'7 AARO
16. (1) AC

(4) S.A.S.

S.A.S

BC

(1) Given

(2) AD = BE

(2) Given

(3)L2--- Z3

(3) Angles equal to equal angles
are equal

(4) - 4 ADC ---=`"Ls- 8 EEC
17. (I) Z_ 3 ---- L 4

(1) Given

(2)/5 - 76

(2) Right angles (AZ =X2r)

(3) AZ ,--AZ

(3) Common side

(4) .',7)AXZ
18.

(4) S.A.S. equal S.A.S.

CO/ 5

10.,7z

46

(2)Z1-::- Z2

•••, ••••-••9

"•1**0•molamiiirm011119.ref•••

(4) A.S.A. equal A.S.A.
(1) (
liven
(2) Angle AFC bisected

••••••••• •••• aparfa.g,• ••• ••• ••••••••••r •••••••••••,..•

•• ••••••••••411111.1e•!••••••oso •
.
• .
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(3)

AB = BC

(4) A ABX--`T(5) L 3

(3) Given
CBX

Z4

(4) A.S.A. equal A.S.A.
(5) Corresponding parts of congruent
figures are equal.

(6)

BX1 AC

(6) Angle 3 and angle 4 are right
angles.

19. (1)

AC= BC

(1) Given isosceles

(2)

AD =BD

(2) D is midpoint

(3)

CDF----CD

(3) Identical

(4)

ADC

BDC

(5) LALB

(4) S.S.S. equal S.S.S.
(5) 0.7 site angles of isosceles
triangle; corresponding parts
of congruent figures are equal.

20. (1)

AC 7- CB

(1) Opposite sides of isosceles
triangle

(2)

AM=MB

(2) M is midpoint of AB

(3)

CM - ii-•CM

(3.) Identical

(4)

AMC.,t2- 6BM

(5) Z

L2

(4) S.S.S. equal S.S.S.
(5) Corresponding parts of congruent
figures are equal.

(6)

AM

1E3

(6) Same as 2.

(7)

MP

MP

(7) Identical

(8)

A An>

(9)

AP= BP

BM)

(8) S.S.S. ecp12.1 S.S.S.
(9) Corresponding parts of congruent
figures are equal.

21. ( )

DA

:7

EB

(1) tidpointo of sides of isosceles
triangle.
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(2) 4A.tB

(2)

Angles opposite equal sides
of isosceles triangle

(3)

ADX

6 BEY

(3)

Hypotenuse and adjacent
angle

(4) DX -=EY

(4)

Corresponding parts of
congruent figures are equal.

22.

(1)

AB

(2)

AD = BE

AS

(3)

A ABE

(4)

A =, LB

(1) Common side

ABD

(2)

Given

(3)

Hypotenuse and side

(4)

Corresponding parts of
congruent figures are equal.

Study Guide III
Parallel Lines
1.

Review all terms, axioms, pos
tulates, theorems, and corollaries
studied thus far.

2.

Make a list of all theorems,
corollaries, and terms used in
connection with parallel lines.

3. Study and unders
tand all the theorems, corollaries, and
definitions listed above.
4.

Draw (4 ifferent types of par
allel lines.

5.

Make a list of all polygons tha
t may have parallel lines in
their construction.

6.

Bring to class some parallel bor
der deeirns.
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Bring to class pictures illustrating parallel lines used

7.

in everyday life.
8.

Make a drawing to illustrate each theorem and corollary.

9.

Select and work one problem to illustrate each theorem and
corollary used in parallel lines.

10.

Study the comparison and relation of angles formed by
parallel lines and transversals.

11.

Draw two parallel lines cut by a transversal and name the
different types of angles formed.
References

Joseph A. Nyberg, Fundamentals of Plane Geometry, pp. 95-119.
• "I

Gordon R. Mirick and others, Plane Geometry and Its Uses, pp.
83-91.
Villiam W. Strader and Lawrence Rhoads, Plane Geometry, pp.
74-76.
Virgil S. Mallory, New Plane Geometry, (Chicago, Ill., Benjamin
Sarborn & Co., 1943), pp. 119-126
Webster Wells and Walter Hart, Progressive Plane Geometr,y, pp.
72-80.
Subject Matter III
Parallel Linea
1.

Through a point not on a line, one and only one line can be
drawn parallel to the given line.

2.

Wn liras in the same piano either are parallel or they
intersect.

3. If two lines are each parallel to a third line, they are
parallel to each other.
4.

If two lines are perpendicl_llar to the same line all in the
same plane they are parallel.

•

lrfer","•••••.....

,

^

5.

If a line is perpendicu
lar to one of two para
llel lines
and in their plane, it
is perpendicular to th
e other.
6. If two lines are perpen
dicular respectively to
two intersecting lines they ar
e not parallel.
7. If two parallel lines
are cut by a transversa
l, the
alternate interior an
gles are equal.

77

8. If two parallel lines
are cut by a transver
sal:
a. The alternate ex
terior angles are eq
ual.
b. The correspondin
g angles are equal.
c. The sum of two
interior angles or of tw
o exterior
angles on the same si
de of the transversal is
a
straight angle.
9. If two lines cut
a transversal so that a
pair of alternate
interior angles are eq
ual, the lines are pa
rallel.
ID. Two lines cuttin
g a transversal are pa
rallel if:
a. The alternate
exterior angles are eq
ual.
b. The correspond
ing angles are equal.
c. The sum of two in
terior angles or of two
exterior
angles on the same si
de of the transversal is
a
straight angle.

't•
7

Activities III

1.
4.

Parallel Lines
Make an original dr
awing of a parallel bord
er design.
Construct a parallelog
ram 6 inches in length
and 4 inches
In width. What woul
d you say about the op
posite sides?
Opposite angles? Di
ar:onals? Can you give
a good reason
for your answer?

10
,7""rierTirr7,
411rer

•
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Correlations III
Parallel Lines
Art

I.

II.

A.

Construction of border designs

B.

Drawing and illustrating theorems

Reading
A.

Selecting theorems, corollaries, and terms

B. Learning theorems and definitions
C. Learning new words
III. Reviewing the spelling of words previously learned
IV.

V.

Writing
A.

Listing materials

B.

Writing proofs

English
A.

Oral expression

B.

Written expression
Work Sheet III
Parallel Lines

Write true or false.
1.

Through a point not on a line, one and only one line
can
be drawn parallel to the given line.

2.

Two lines in the same plane are always parallel.

3.

If a line is perpendicular to one of two parallel line
s
and in their plane, it is perpendicular to the other.

4.

T

'civo lines are perpendicular respectively to two in—

tersecting lines, they are parallel.
* *
4
e
:/.•
/
Given: AB parallel to CD
., ,,
C
/

•-rniew

•'
4.-4-
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5.

Angle 1 equal angle 2, why?

6.

Angle 3 equal angle 4, why?

7.

Angle 5 equal angle 6, why?

8.

Angle 6 equal angle 8, why?

9.

Angle 7 equal angle 8, why?

10.

Angle 5 equal angle 7, why?

11.

Angle 1 equal angle 2; therefore AB is parallel to CD.

12.

Angle 1 equal angle 3; therefore AB is parallel to CD.

13.

Angle 3 equal angle 4; therefore AB is parallel to CD.

Supply the missing words.
14.

If two lines are each parallel to a third line, they are

24.

to each other.
15. If two lines are perpendicular to the same line all in
the same plane they are
16.

If two lines are cut by a transversal:
a.

are equal.

b.

are equal.

c.

are equal.

I.

d. The sum of two interior angles or of two exterior angles
on the sane side of the transversal is a

17.

Two lines cutting a transversal are parallel ifs
a.

are equal.

b.

are equal.

c.

are equal.

d. If the sum of two

am71es or

the same side of the transversal is a

'1•40 ••••6•••••110.•

• 4,
•

ml...••••••
••••ei•••••••,•11.0

••1•4100,...

angles on
angle.

- -•crampr-,%711111779"0,177:114t,
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Given:

#11

AB parallel to DC, AD parallel
to BC
Prove:
AD equal to BC

19.

z

Givens
XYZ is isosceles, AB parallel
to XI'
Proves
Triangle ABZ is isosceles
Given:
ER parallel to AX, angle 1 equal
55 degrees and angle 2 equal 65
degrees
\
s

Finds
Degrees in angle 5

21.

Select four problems from page 86, Mirick, Newell, and
Harper, and give complete proofs.

22.

Select ten problems from page 89, Mirick, Newell, and
Harper, and give complete proofs.

23.

Select five problems from page 94, Mirick, Newell, and
Harper, and give complete proofs.

24.

Select ten stmllar problems from the references listed
in
Study Guide III, and give proofs.
Key to Work Sheet III
Parallel Lines

•••••

True

3.

True

Fulse

4.

FLlse
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5, True

11.

True

6.

True

12.

False

7.

True

13.

True

8.

False

14.

Parallel

15.

Parallel

9, True
ID. False
16. a.

Alternate interior angles

b.

Alternate exterior angles

c.

Corresponding angles

d. Straight angles
17. a.

Alternate interior angles

b.

Alternate exterior angles

c. Corresponding angles
d. Interior or exterior angles
18. (1) angle 1 = angle 4
(2) angle 2
(3) ED

angle 3

- BD

AD

(2) Same as 1
(3) Common side

(4):. AABD-,_`77 A
(5) .%

(1) Alternate interior angles , qual

CBD

BC

(4)

A.S.A. equal to A.S.A.

(5) Corresponding parts of congruent figures are equal.

.19. (1) angle 1 -:._- angle 2

(1) Base angles of isosceles
triangle

(2) angle 1 = angle 3

(2) Corresponding angles are equal

(3) angle 2

(3) Same as 2

angle 4

(4) Rngla 3 7. angle 4

(4) Angles equal to the same angles
are equal to each other

(5).',/;AEZ is isosceles

(5) Sides opposite equal angles
are equal.

"1"7"4
"
1--"""*"'"--40*"tv,
r7.6,^q10110irw**Ntr-irim,
'

•

••••:erot
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20.

(1) angles 1

2

3

1800

(1) Straight angle

(2) anele 1 equal to 55°

(2) Given

(3) angle 2 equal to 65°

(3) Given

(4) angle 3 equal to 60°

(4) Subtraction

(5) angle 5 =angle 3

(5) Alternate angles are equal

(6) ....angle 5 equal 60°

(6) Substitution

Study Guide IV
The Angles of Triangles

1.

Make a list of all theorems, corollaries, and terms related
to the different angles of triangles.

2.

Study, memorize, and understand these theorems, corollaries,
and terms.

3.

Illustrate each theorem and corollary with a neat drawing.

4.

Make the figure general; that is if you are drawing a
triangle, do not draw a right triangle nor an isosceles
triangle.

5.

Learn the construction of the different angles.

6.

Review all previous theorems, corollaries, and terms.

7.

Refer to the rules, How to Study Geometry, and try to develop
the power to prove theorems without aid.

B.

Try to make original proofs of the theorems and corollaries
before consulting the proofs in your book.

g.

Learn to write the proofs of the theorems without looking
at the formal proofs in the book.

•

Discuss and work protlems related to each theorem and
corc'llery.
heferences

v4bster Wells and

alter Hart, Progressive Ylane Geometry, pp.

83
William W. Strader and Lawrence Rhoads, Plane Geometry, pp.
71-66
Virgil S. Mallory, New Plane Geometry, pp. 70-94.
Gordon R. Mirick, and others, Plane Geometry and Its Uses,
pp. 95-100.
Joseph A. Nyberg, Fundamentals of Plane Geometry, pp. 76-77.
Subject Matter IV
The Angles of Triangles
1.

The sum of the interior angles of a triangle is equal to a
straight angle.

2.

An exterior angle of a triangle is equal to the sum of the
two interior angles not adjacent and is greater than either
of them.

3.

If one angle of a triangle is a right angle or an obtuse
angle, the other two angles are acute.

4.

The acute angles of a right triangle are complementary.

5. If two triangles have two angles of one equal respectively
to two angles of the other, the third angles are equal.
6. If two angles of a triangle are equal, the sides opposite
these angles are equal,
7.

An equilateral triangle is also equiangular.

8. If the acute angles of a right triangle are 30 and 60
degrees, the side opposite the 30 degree angle is one-half
the hypotenuse.
•

If one leg of a right triangle is one-half the hypotenuee,
its acute angles are 30 and 60 degrees.

•

If two angles of a triangle are 30 and 60 degrees the
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triangle is a right triangle with its
shorter side onehalf its hypotenuse.
11. If two angles have their sides parallel, rig
ht side to
right side and their left side to
left side, the angles
are equal.
12.

15.

14.

If two angles have their sides perpendic
ular, right side to
right side and left side to left side,
the angles are equal.
If two angles have their sides parall
el, right side to left
side and left side to right side, the
angles are supplementary.
If two angles have their sides perpendic
ular, right side to
left side and left side to right sid
e, the angles are
supplementary.
Activity IV
The Angles of Triangles

Ask the pupil to make a set of questions
covering the angles
of triangles. Let each pupil
read his list of questions and
allow the class to give the answer
s and the necessary discussions
of these questions.
Correlations IV
The Angles of Triangles
I.

Writing
A.

Writing questions

B.

Writing theorems and proofs

Reading
k.

Vorizing theorers

B.

Reviewing

, Art

1040
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IV.

A.

Drawing of angles

B.

Illustrating theorems

English
A.

Learning new words

B.

Oral discussions
Work Sheet IV
The Angles pf Triangles

81;pply the missing word or words.
1.

The sum of the interior angles of a tria
ngle is equal to
a

2. If one side of a triangle is extended, the
angle formed is
an
angle.
3.

An exterior angle of a triangle is equa
l to the
two interior angles.

4.

If one angle of a triangle is a right angl
e or an obtuse

of

angle, the other two angles are
5.

Tha acute angles of right triangle are

6.

If two triangles have twc angles of one
equal respectively
to two angles of the other, the third
angles are

7.

If two angles of a triangle are equal,
the sides opposite
these angles are

8.

An equiangular triangle is also

9.

If two angles have their sides parallel
, right side to right
aide and left side to left sid
e,

10.

If two angles have their side
s

, right to right,

left to left, the angles are
equal.

"r?'"
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Write True or False.

11.
12.
15.
14.

Angle 1 plus angle 2 eq
ual angle 3.
Angle 1 plus angle 4 eq
ual 90 degrees, or comple
mentary.
Angle 3 is less than an
gle 2.
If angle A equal 60 and
angle C equal 30 degrees,
then AB
is one-half AC.

15. If AB equal one-ba
lf AC, angle 1 equal 30
degrees.
16. Angles 1 plus 2 pl
us 4 equal to 160 degree
s.
17. If angle 1 equal an
gle 4, then AB equal BC
.
18. If angle 1 equal
60 and angle 4 equal 30
degrees, then
triangle ABC is a right
triangle.
19. Angle 3 and angl
e 4 are complementary.
20. Angle 4 is treate
r than angle 2.
Key to Work Sheet IV
The Angles of Triangles
1.

Straight angle

2. Exterior
3.
4.
5.

Sum
Acute
Compiementary

C. Equal
7. Equal

8. Equilateral
9. The angles are equal
10.

Perpendicular

11.

True

12.

True

13.

False

14.

True

87
15.

False

18.

True

16.

True

19.

False

17,

True

20.

False

Study Guide V
Quadrilaterals and Their Properties
1.

Make a list of all theorems, corollaries, and terms related
to quadrilaterals.

2.

Study and understand the application of the theorems and
corollaries.

3.

Write each theorem and draw one line under the "given" and
two lines under the "to prove".

4.

Do your best to make an original proof of each theorem without the aid of your book.

5.

Learn to spell all new terms.

6.

Draw the different types of quadrilaterals and examine thew:
to find the similarities and differences.

7.

Work problems related to each theorem and corollary.
References

Gordon R. Mirick, and others, Plane Geometry and Its Uses, pp.
100-111.
William W. Strader and Lawrence Rhoads, Plane Geometry, pp. 87-95.
Virgil S. Mallory, New Plane Geometry
.
, pp. 132-142.
Subject Metter
Quadrilaterals and Their Properties
1.

The sum of the interior angles of a polygon of n sides is
(n-2) straight angles.

2.

The number of degrees in each interior angle of a regular
polygon of n sides is

,1

180(n-2),.

-*".•• •••••!Ar: • -""*.t
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S. The sum of the exterior angles of
a polygon is two straight
angles.
4.

The number of degrees in eac
h exterior angle of a regular
polygon is "GI °

6.

The opposite sides of a parallelo
gram are equal.
6. The opposite angles of a parallelo
gram are equal.
7. Segments of parallel lines includ
ed between two parallel
lines are equal.
8. Two parallel lines are everyw
here equidistant.
9. If opposite sides of a quadri
lateral are equal, the figure
is a parallelogram.
10. If two sides of a quadrilat
eral are equal and parallel, the
figure is a parallelogram.
11.

The diagonals of a parallelogram bis
ect each other.
12. If the diagonals of a qua
drilateral bisect each other, thi:
figure is a parallelogram.
15.

The diaeonals of a rectangle are
equal.
14. If the diagonals of parall
elogram are equal, the figure is
a rectangle.
15. In a right triangle, the
midpoint of the hypotenuse is
equal distant from the three
vertices.
16. If the midpoint of
one Bids of a triangle is equal distant
17.

from the three vertices, the tria
nr7le is a right triangle.
The diagonals of a rhombus are per
pendicular bisectors of
each other and bisect the
angles.

16.

The diagonals of squarc are equ
al, are perpendicular bisectors
of each other, and bisect
the angles.
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Activities V
Quadrilaterals and Their Proper
ties
1.

Construct a parallelogram.
opposite sides?

2.

What can you prove about the

Opposite angles?

Diagonals?

Construct a quadrilateral design
and explain where, and how,
you would be able to use it
in an everyday situation.
Correlations V
Quadrilaterals and Their Proper
ties

I.

II.

Art
A.

Drawing quadrilaterals

B.

Construction of designs

Writing and reading theorems
Work Sheet V
Quadrilaterals and Their Proper
ties

Supply the missing words or sym
bols.
1.

The sum of the interior angles
of a polygon of n sides is
straight angles.

. The number of degrees in
each interior angle of a regular
polygon of n sides is
. The sum of the exterior angles
of a polygon is
straight angles.
•

The number of degrees in each ang
le of a regular polygon is

S.

The opposite sides of a parallelo
gram are

6.

The

7.

The senents of parallel lineL inc
lvded between parallel
lines are

. Two

angles of a parallelogram are
equal.

lines are everywhere equidistant.

9. If opporlte sides cf a oua
driltera7 vre equal, thc; figure

90
is a
10.

If two sides of a quadrilateral are equal and parallel,
Ulf) figure is a

11.

The

12.

If the diagonals of a quadrilateral bisect each other, the

of a parallelogram bisect each other.

figure is a
Write true or false.
13.

The diagonals of any parallelogram are equal.

14.

The diagonals of a rectangle are equal.

15.

Any parallelogram has all sides equal.

16.

A square has four right angles.

17.

The diagonals of a rhombus bisect each other.

18.

The diagonals of a square are equal.

ABCD is a parallelogram

A /-----

'f3

19.

AB equal CD.

20.

Angle A equal angle D.

21.

Angle A equal angle C.

22.

Angle A plus angle D equal 180 degrees.

23.

AD is parallel to BC.

24.

DR equal BE.

25.

AR equal H.

26.

AE equal EC.

Drex the figure and prove.
, 27.

Given:

ABCD is a parallelogram
X midpoint of DA
Y midpcint of BC

13

Prove:

ABYX is a parallelogram
4111,
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28.

The bisectors of two opposite angles
of a parallelogram
that is not equilateral are par
allel.

29. The opposite sides of a parallelogra
m are equal.
30. The diagonals of a parallelogram bis
ect each other.
If ABCD is a parallelogram, what do you kno
w about:
31.

AB and DC?

32.

AD and BC?

33.

AC and BD?

54.

Anglo 1 arid angle 2?

35.

Angle 3 and angle 4?

36.

Angle A and angle C?

37.

Angle A and angle B?

38.

If angle A were a right angle,
what kind of a figure?
39. If AB equal BC, what kind
of a figure?
40. Work any five problems pag
e 109, Mirick, Newell, and Har
per.
41. Work any eight proble
ms page 110, Mirick, Newell, and
Harper.
4.2.

Select ten problems from the ref
erences listed in Study
4pide V and give complete proof.
Key to Work Sheet V
Quadrilaterals and Their Proper
ties

1.

N-2

2.

180(n-21

3.

ii
Two

4.

360

8.

Parallel

9.

Parallelogram

10.

Parallelogram

11.

Diagonals

12.

Parallelogram

8.

Ecual

6.

Am:1.es

13.

False

7.

Equal

14.

True
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15.

False

21.

True

16.

True

22.

True

17.

True

23.

True

16.

True

24.

True

19.

True

25.

False

20.

False

26.

True

27.

(1)

AD equal BC

(1)

Definition

(2)

AD parallel BC

(2)

Definition

(3)

AX equal BY

(3)

Halves of equals

(4)

AX parallel BY

(4)

Definition

(5)

ABYX is a parallelo-

(5) Two sides equal and parallel

gram

28.
‘
F

(1)

Angle 1 equal angle 2

0

(2.)

Alternate interior angles
equal

(2)

Angle B equal angle D

(2)

Opposite angles of a parallelogram are equal
Halves of equals are equal

(3)

Angle 1 equal angle 3 (3)

(4)

Angle 2 equal angle 3 (4) Substitution

(5) /1 DF is parallel BE

(5)

Corresponding angles are
equal

29.

Prove triangles ABC and ADC congruent by A.S.A. equal A.S.A.

30.

Eiti-.er 1:rove triangles AOD and BOC congruent, or triangles
AO

Cl.

"4 111OPP"
"
7

and COD, by A.S.A. equal A.S.A.

AB equal DC, AB parallel DC

, ••• ,PK •
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32.

AD equal BC, Al) parallel BC

36.

Angle A equal angle C

33.

Bisect each other

37.

Angle A plus angle B equal

54.

Angle 1 equal angle 2

35.

Angle 3 equal angle 4
39.

1800
38.

A rectangle

A rhombus
Study guide VI

Locus of Points
1.

Learn the definition of a locus.

2.

Study how to test for a locus.

3.

Study and memorize the theorems and corollaries related to
Lad i of points.

I.

4.

Learn the proofs of these theorems and corollaries.

5.

Review all theorems, corollaries, terms, axioms, and
postulates studied thus far.

6.

Review your "How to Study".

7.

Construct two parallel lines, AB and CD, and find two points,
X and Y, each equal distant from them.

8.

Give an example of each theorem and corollary related to

As
se
ass
ass.
-

loci of points, and illustrate each with a neat drawing.
9.

la
*

Select and work problems pertaining to each theorem and
es-

corollary.
References

ea.

Zoseph A. Nyberg, Fundamentals of Plane Geometry, pp. 189-204.
Webster Wells and Walter Hart, Progressive Plane Geometry, pp.
168-176.
Gordon R. Mirick and others, Plane Geometry and Its Uses, pp.
112-118.
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Subject Matter VI
LOCUS of Points
1.

A locus is a figure that contains all the points, and only
those points, that satisfy a given requirement.

2.

The locus of points equidistant from two given points is
the perpendicular bisector of the line segment joining the
points.

3. Every point on the perpendicular bisector of a line-segment
is equidistant from the ends of the line segment.
4. Every point equidistant from the ends of a line-segment lies
on the perpendicular bisector of the segment.
5.

The locus of points equidistant from the sides of a given
angle is the bisector of the angle.

6.

Every point on the bisector of an angle is equidistant from
the sides of the angle.

7. Every point equidistant from the sides of an angle is on the
bisector of the angle.
S.

The locus of points equidistant from two intersecting lines
is the pair of lines bisecting the angles formed by the
given lines.
Activities VI

1..4*

Locus of Points
1.

Make a list of the ways you may use "Locus of Points" in
every day work.

2.

Find how "Locus of Points" may be used in navigation.

3.

Mark two points, A and 7.

16111;

Construct three isosceles triangles

all having AB for their bEse.
4.

Draw a circle.

Draw three other clrcles all with the sane

Ile."

TT)

l'..1.0.4131,111pri...~.
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radius and tangent externally to the given circle.
Correlations VI
Locus of Points
.

II.

Art
A.

Illustrating theorems and corollaries

B.

Constructing circles and triangles

Reading
A.

Reading and memorizing theorems

B.

Selecting everyday problems

III. Fealth--Practicing study habits
Work Sheet VI
Locus of Points
Supply the missing words.
1.

A

is a figure that contains all the points, and

only those points, that satisfy a given requirement.
2.

The locus of points equidistant from two given points is
the

of the line segment joining the points.

3.

on the perpendicular bisector of a line
segment is equidistant from the ends of the line segment.

4. Every point equidistant from the ends of a line-segment
lies on the
5.

The

of the segment.
of points equidistant from the sides of a

givr3n Engle is the bisector of the angle.
6.

Every point on the

of an angle is equidistant from

the sides of the angle.
7.

Every point equidistant from the sides of an angle is on
the

of the angle.
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8.

The locus of points equidistant from two intersecting lines
Is the pair of lines bisecting the angles formed by the
lines.
Here are two parallel lines:
A

9. Locate five points just as far from AB as CD.
10.

Can y.A2 draw a straight line through these five points?

11.

Let P be any point on your straight line.

Can it be equi-

distant from A and B?
Draw other points equidistant from AB and CD.

12.

Where do they

lie?
13.

What is known as the distance from a point to a line?

14.

From the answers to these above questions complete the
following: 'he locus of points on a plane that are equidistant from two parallel lines Is a third lire
ft

4.4

15.

On this page draw the line that is the locus of points two
tnches from the bottom of the page.

7
• 16.

Draw the line that is the locus of points two inches from
the left edge of this page.

4 17.
4

How many points satisfy both conditions?

18.

Show the locus of all poIntq that are the samc distann,c from
two points A and B.

19.

Whet is the lire?

20.

On a base YN construct si

isoscelcs tria.nles.

triangle lai0.
21.

is the locus of the vertex 0?
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•

Find a point on DE equidistant

22.

from AB and AC.

Find a point that shall be equi-

23.

distant from R end S and also
equidistant from A3 and BC.
•

Key to Work Sheet VI
Locus of Points
1. Locus
2. Perpendicular bisector
3. Every point
4.

Perpendicular bisector

5. Locus
6.

Bisector

7.

Bisector

8.

GIVOn

10.

Yea

11.

yes

12.

In a straight line

13.

Perpendicular distenoe

14.

Parallel to the lines and half way between the=

1 P.

2.9.

Ono
Perpendicular bisector of Al

re,•

Straight line; perpendicular bisectcr of IV

""b•mit••••••••••1...•••
•••,
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22.

Must be on bisector of angle BAC

23.

Must be at the point where the perpendicular bisector
of
RS meets the bisector of angle ABC.
Study Guide VII
Inequalities

1.

Make a list of the theorems of inequalities.

2.

Study and memorize the theorems of inequalities.

5.

Learn the proof of each theorem.

4.

Review the axioms of inequalities.

5.

Illustrate each axiom with a simple problem.

6.

Write the symbols for inequalities.

7. Illustrate and explain in your own words the theorems
of
inequalities.
8. Make a list of the questions that you would like to discu
ss
in class.
9. Work problems related to each theorem of inequaliti
es.
References
Joseph A. Nyberg, Fundamentals of Plane Geometry, pp. 120-1
26.
Gordon R. Mirick, and others, Plane Geometry and Its
Uses, pp.
125-130,
Webster Wells and Walter Hart, Progressive Plane
Geometry, PP•

loa-113.
Sublect Matter VII
. Inequalities
7 is greater than.
is less then.,
is not equal.
If two sides of a trianzle are unequal, the angles opposite
JO'

flPO4•
,
0
-
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are unequal, the greater angle lying opposite the greater
side.
5.

If two angles of a triangle are unequal, the sides opposite
them are unequal, the greater side lying opposite the greater
angle.

6.

If from a point inside a triangle line-segments are drawn to
the end points of a side, their sum is less than that of the
remaining sides of the triangle.

7.

If two triangles have two sides of one equal respectively to
two sides of the other and the included angles unequal, the
third sides are unequal, the greater third side belongs to
the triangle having the greater included angle.

8.

them are unequal, the greater side lying opposite the

45:4

ILK:la.

If two angles of a triangle are unequal, the sides opposite

greater angle.
9.

If two triangles have two sides of one equal respectively
to

two

sides of the other and the third sides unequal, the

angles opposite the third sides are unequal, the greater
angle belonging to the triangle having the greater third
side.
Activities VII
Inequalities
Ask tho pupils to prepare Pnd bring to class fifteen true
and false questions covering the material on "Inequalities*.
know each pupil to read his list to the class, givina time for
the o:s to ex-clain why they answered true or felqe.
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Correlations VII
Inequalities
i.

II.

Writing
A.

Theorems, corollaries, and axioms

B.

Making a set of questions

Reading and quoting theorems and axioms

III. Art-Illustrating theorems
Iv.

English - Oral and written expression
Work Sheet VII
Inequalities
AC greater than CD

1.

Prove:

2.

AB equal XY, AC equal XZ, and

HP

/1

'Angle 1 less than angle 2.
•
••

less than

. In the figure for problem 2, AB equal XY, AC equal YZ,
CB less than ZY.

less than

Then

AC greater than BC, therefore
is less than angle

angle

42!v the missing words or symbols.
E. The symbol for greeter than is
6. The symbol for less than is

•

LILL MI
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7.

If two aides of a triangle are unequal, the angles opposite
are

B.

If two angles of a triangle are unequal, the
opposite are unequal.

9. If from a point inside a triangle line-segments are drawn
to the end points of a side, their sum is less than that
of the
10.

of the triangle.

If two triangles have two sides of one equal respectively
to two sides of the other and the included angles unequal,
the third sides are

, the third side belonging to

the triangle having the greater
11.

Select and work any ten problems page 130, Mirick,
and Harper.

12.

Select and work any fifteen problems from the references
listed in Study Guide VII.
Key to Work Sheet VII
Inequalities

1. (1) Angle 1 greater than

(1) Angle 1 is a right 'angle,

angle 2
(2) Angle 3 greater than

angle 2 is acute
(2) Angle 2 is acute (3 and 2

angle 2
(3) Angle 3 greater than

supp.)
(3) Angle 3 is obtuse

anEle
(4)

AC greater than CD

(4) The side opposite the greater
angle

2. W Is less than YZ
Z.

?r);71.e 1 Is less than angle 2

•••
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4,

Angle 2 is greater than angle 1

5.
6.
7.

<
Unequal

8. Sides
9.
10.

Remaining sides
Unequal; included angle
Culminating Activities

1.

Make a list of the new words, terms, theorems
, and corollaries used during this unit.

2.

Name some constructions that you notice around your
community or town that have involved straight line
figures
In geometry.

3.

Make a design for wall paper, including the bord
er, for a
room in your home.

4.

Arrange for display the works of each pupil duri
ng this unit.
Desirable Outcomes

I.

Knowledge and Understanding of:
A.

Terms and definitions used in Straight Line Figu
res
1.

Congruent figures -- If two geometric figures
have exactly the same size and shape, they are
called congruent figures.
equilateral -- Two triangles are said
to be mutually egnilateral if all correspo
nding
sides are equal.

3.

Mututaly equiangular -- Two triangles are
mutually equiangular if all corresponding
angles
are equal.

t

0
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4.

Parallel lines -- Parallel lines are lines in
the same plane which do not intersect.

5.

Transversals -- When two or more lines are
intersected by another line, the intersecting line
is called a transversal.

6.

Interior angles -- The angles inside the parallel
lines cut by the transversal are called interior
angles.

7.

Exterior angles -- The angles outside the
parallel lines cut by the transversal are called
exterior angles.

8.

Polygon -- A polygon is a plane figure formed
by a closed broken line.

9.

Diagonal of a polygon -- A diagonal is a linesegment joining two non-consecutive vertices.

10.

Perimeter -- The perimeter of a polygon is the
sum of the sides.

11.

Equilateral polygon - An equilateral polygon has
all of its sides equal.

12.

Equiangular polygon -- An equiangular polygon has
all of its angles equal.

13.

Regular polygon -- A regular polygon is both
equilateral and ec:uiancu/ar.

14.

Trapezium -- A trapezium is a quadrilateral having
no two sides parallel.

15.

Tranezold -- A trapezoid is a quadrilateral having
one pair of parallel sides.

16.

Isosceles trapezoid

If the two non-parallel

e

iReurnommapv....ve•
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sides are equal, it is called an isosceles
trapezoid.
17.

Parallelogram -- A parallelogram is a quadrilateral
having two pairs of parallel sides.

IS.

Rectangle -- A rectangle is a parallelogram having
right angles.

19.

Square -- A square is an equilateral rectangle.

20.

Rhomboid -- A rhomboid is a parallelogram having
oblique angles.

21.

Rhombus -- A rhombus is an equilateral rhomboid.

22.

Locus of a point -- The locus of a point is the
place where a point must travel to satisfy a
given condition.

B.

Congruent Triangles
1.

The five congruent theorems
a.

Proof

b.

Practical application

c.

Problems related to the theorems

2.

Constructions of triangles

3.

Theorems and corollaries related to congruent
triangles

4.

How to select the "given" and the "to prove" in
difficult problems

C.

Parallel Lines
1.

Two lines in the same plane are either parallel
or they intersect.

2.

Throu„qh a point not on the line, one and only one
line can be drawn parallel to the given line,
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3.

If two lines are each parallel to a third line
they are parallel to each other.

4.

If two lines are perpendicular to the same line
they are parallel.

5.

If two parallel lines are cut by a transversal:
a.

Alternate interior angles are equal.

b.

Alternate exterior angles are equal.

c.

Corresponding angles are equal.

d.

The sum of two interior or exterior angles
equal to a straight line.

6.

Two lines cutting a transversal are parallel if:
a.

Pair of alternate interior angles are equal.

b.

Pair of alternate exterior angles are equal.

c.

The sum of two interior or exterior angles
equal a straight angle.

d.
D.

The corresponding angles are equal.

The Angles of Triangles
1.

The sum of thn interior angles of a triangle is
equal to a straight angle.

2.

An exterior angle of a triangle is equal to the
sum of two interior angles not adjacent and is
greater than either of them.

3.

The acute anr,les of a right triangle are complementary.

4.

If one angle of a triangle is a right angle or
obtuse angle, the other two are acute.

5.

If two angles of a triangle are equal, the sides
opposite these angles are equal.

'
.0.191.111...7,Vipk•
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6.

If two triangles have two angles of one equal
respectively to two angles of the other, the third
angles are equal.

E.

Quadrilaterals and Their Properties
1.

The sum of the interior angles of a. polygon of n
sides is (n-2) straight angles.

2.

The sum of the interior angles of a polygon is two
straight angles.

3.

The number of degrees in each exterior angle of a
regular polygon is

360.

4.

The opposite sides of a parallelogram are equal.

5.

The opposite angles of a parallelogram are equal.

6. If the opposite sides of a quadrilateral are equal,
the figure is a parallelogram.
7. If two sides of a quadrilateral are equal and
parallel, the figure is a parallelogram.
8.

The diagonals of a parallelogram bisect each other.

9.

The diagonals of a rectangle are equal.

10.

The diagonals of a square are equal, are perpendicular bisectors of each other, and bisect the angles.

11.

If the diagonals of a parallelogram are equal, the
figure is a rectangle.

12.

The diagonals of a rhombus are ioerpendicular bisectors cf each other and bisect the angles.

13,

If the diagonals of a quadr!laterel bisect each
other, the figure is a paralieLoran.

F. Locvs of Points
1.

A locus is a figure that conz.alt-.z all the points,
and only those points, that satisy a Five*

tys
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requirement.
2.

The locus of points equidistant from two given
points is the perpendicular bisector of the linesegment joining the points.

3. Every point on the perpendicular bisector of a
line-segment is equidistant from the ends of the
line-segment.
4.

Every point equidistant from the ends of a linesegment lies on the perpendicular bisector of the
segment.

5.

The locus of all points equidistant from the sides
of a given angle is the bisector of the angle.

6. Every point on the bisector cf an angle is equidistant from the sides of the angle.
7.

Every poini equidistant from the sides of an angle
is on the bisector or the angle.

t10,ci

8..

The locus of points equidistant from two intersecting lines is the pair of lines bisecting the
angles formed by the given line.

G.

Inequalities
1.

If two sides of a Uriangle are unequal, the angles
opposite them are unequal, the greater lying
•ç'o'tf the urotr sice.

2.

If two angles of a triangle are unequal, the sides
opposite them are unequal, the greater side lying
opposite the greater angle.

3.

If from a poirt inriCe a triangle line-segments are
drawn to the end points of a side, their sum is less
••••
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than that of the remaining sides of the triangle.
4.

If two triangles have two sides of one equal
respectively to two sides of the other and the
included angles unequal, the third sides are unequal, the greater third side belongs to the
triangle having the greater included angle.

5.

If two angles of a triangle are unequal, the sides
opposite them are unequal, the greater side lying
opposite the greater angle.

6.

If two triangles have two sides of one equal
respectively to two sides of the other and the third
sides unequal, the angles opposite the third sides
are unequal, the greater angle belonging to the
triangle having the greater third side.

H.

Problems in Geometry
1.

°Given" Clause

2. "To Prove" Clause
3. "Plan" of Proof

I.

TT.

!II

0

4.

Proof

5.

Construction of the figures

6.

Application of problems to everyday life activities

Proper Study Habits
1.

Value of correct study habits

2.

The best study aids

3.

Some means of self improvement in study

Ati;itudes toward:
A.

Application of work in Geometry to everyday 'VI)

E.

Improving your study habits

C.

Respect for:

109

III.

1.

Doing your best in geometry

2.

Neat constructions in geometry

3.

Accurate proofs in geometry

4.

Accomplishment

5.

Self-satisfaction

Habits of:
A.

Using knowledge gained in the past to solve problems in
the present

B.

Reviewing past work each day

C.

Applying knowledge gained in geometry to daily life

D.

Checking your work on the work sheet

E.

Doing original work in geometry

F.

Doing accurate and neat work

G.

Working sufficiently

H.

Securing desired information

. Appreciation for:

4'.

A.

Good study aids and study habits

B.

The use of geometry in everyday life

C.

Originality in work

D.

Hard and honest work

E.

Theorems, corollaries, and problems mastered thus far
In geometry

P,

Self-improvement

G.

Good workmanship
1.

Accuracy and neatness in geometry

2.

Perseverance
Leads to Other Units

It is hoped that the knowledge gained in this unit will

•
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greatly aid the pupils in mastering the following units:
I.

Straight Line Figures and Their Uses

U.

Circles and Their Practical Use

III. Areas of Polygons
IV.

Similar Polygons

V.

Regular Polygons and Circles

VI.

Knowledge and Application of the Tools of Geometry
TEACEER EVALUATION
Ex.

V.G. G.

F.

None

P.

To What Extent Does the Unit:

/

'1. Involve a variety of direct
sendory experiences?
2.

I.

Provide.for free informal
association of pupils?

3.

Provide an opportunity for
manipulative activity?

4.

Make a coherent whole?

5.

Provide a considerable amount

i

of student activity?
6.

Produce satisfying outcomes?
Provide sufficient concrete

-

t

Fuld illustrative material?

8.

Hage s useful purpose in the

i
1 1 1 v-1-

1

'

present and future life of
the pupils?
9.
-

ReproJuce actual life situP,tions
fi!;

far as possible?

Utnize mcteriLls
occur in life'?

ES

they
t
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Ex.

V.G. G.

F.

P.

None

13. Contain some concrete
V

material?
Provide opportunity to pupils

12.

to originate, plan, and direct
activity as far as possible?
Provide opportunity to judge,

13.

choose, and evaluate?
-14. End or lie within the availt.

,

able time?
Make it poss:!..ble for a new

-15.

,
teacher to put it in practine

,
1

if she desires!
,
16. State clearly where materials
may be obtained?
17.

Give complete, exact refer-

I
V .1

1
I
!
1

ences?
Pupil Tests
Knowledge Test
Place T after each true statement, and F after
each false state-sent.
1. If two lines are cut by a transversal, the
alternate interior angles are equal.
2.

Two lines perpendicular to the same line are
equal.

3. If three angles of one triangle are equal
to three angles of
another triangle, the triangles are congruent.
* 4. A line perpendicular to one of two parallel lines
is perpendieiller to the other also.
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5.

The exteriov angle of a triang
le is greater than either
of the non-adjacent interior ang
les and is equal to their
sum.

If two parallel lines are cut
by a transversal, the
alternate interior angles
are supplementary.
7. If two parallel lines are cut
by a transversal, the interior
angles on the same side of
the transversal are equal.
8. Only one perpendicular can be
drawn to a given line.
9. The sum of the exterior angles
of a polygon equals 360
degrees.
6.

10.

The sum of the interior ang
les of a triangle equals 180
degrees.

11.

Two triangles are congru
ent, if two angles and any side of
of one equal two angles and
any side of the other.
12. A line midway between
two parallel lines is perpen
diculai
1*
to each of them.
13.

Parallel lines make 90 deg
ree angles with each other.
14. If two straight lin
es are cut by a transversal so
that the
alternate exterior angles
are equal, the lines are par
allel.
,*..15. Tv two angles
of a triangle are equal, it
is isosceles.
16. Two right triang
les are congruent, if any two
sides of one
• equal any two sides of
the other respectively.

1

.17. Any number of perpen
diculars may be drawn to a point
on a
line.
16. When one straight
line meets another straight lin
e, forming
scpal adlacent anglt.s, tbe
lines are parallel.
S- 19. Two ext
erior angles of a right trieng
le are obtuse.
20. The tltitude of a
triangle is a ltne drawn from the
vertex to
the midpoint of the opp
orlte eide.

F

r.
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21.

A parallelogram is a quadrilateral whose opposite aides are
parallel.

22.

The diagonals of a parallelogram bisect each other.

23.

The diagonal of a parallelogram divides it into two congruent triangles.

24.

If the diagonals of a quadrilateral bisect each other, the
figure is a parallelogram.

0

25.

A rhombus is a kind of a square.

26.

A trapezoid is a quadrilateral with one pair of equal sides.

27.

Segments of parallels cut off by parallels are equal.

28.

The sum of two sides of any triangle is less than the

•

third side.
29.

Two points equidistant from the extremities of a line
determines the perpendicular bisector of the line.

30.

If a point is on the bisector of an angle, the point is
equidistant from the sides of the angle.

A

-31.

The locus of points equidistant from two points is the
bisector of the angle.

t-'32.

The locus of a point two inches from a given point 0 lies
on two parallel lines.

-33.

Locum means the construction of lines or points.

'Complete the following geometric statements.
c34,

Ths acute angles of a right triangle are

to

0
'35.

The sum of the interior angles of a polygon is equal to

TI' two 1;11es are peroendacular to the same line, they
are
••••

•t
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37.

.38.

If two lines are parallel to the same line, they are

If two parallel lines are cut by a transversal:
(a)

the alternate interior angles are

39.

(b)

the corresponding angles are

40.

(c)

the interior angles on the same side of the transversal are

41. Bach angle of an equilateral triangle contains
42.
4 43.

Bach angle of a regular quadrilateral contains
The greatest value tbat any angle of any triangle can have
must be slightly less than

-44. If a triangle hair one right angle, the other angles are

2-45.
46.

A triangle is equiangular if it is
In a right triangle the side opposite the right angle is
the

47.

The angle formed by one side of a triangle and adjacent
side extended is an
.1.1••••••••••

48.
-49.

If a parallelogram has one right angle, it is a
If the diagonals of quadrilateral bisect each other, the
figure is a

. A

quadrilateral having one and only one pair of parallel

sides is a
-51.

The opposite angle cf a parallelogram are

:U. The exterior angle of a triangle is equal to

53.

The sum of two sides of a triangle is greater than
•
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54.

The shortest distance from a point
to a line is

55.

If two sides of a triangle are unequal, the
angles opposite
them are unequal, and the greater angl
e lies opposite the

56.

In a right triangle either leg is less than
the

57.

The longest side of a right triangle
is called the

58:

The locus of a point equidistant from
two points, A and B,
Is the
of the line-segment AB.

59.

The locus of points equidistant from the
sides of any angle
is the
of the ansle.

60.

The locus of points equidistant from
two given intersecting
lines is a

the angles

formed

09.

Given:

Angle 1 equals 50 degrees;
Angle 3 equals 100 degrees;
ABCD is a parallelogram

A

-

15

Angle 2 equal
kngle 4 equal

fg

Angle 5 equal
Angle 6 equal
ate by construction the points indi
cated:
.62.
A
Locus of points equidistant from A and B.
15 4,
A point equidistant from sides of ths
angle C.
. C

1.11111Py.

t
f
4

i
f
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All points just one-half inch

64.

from point O.

0

66.

Given:
ABC is isosceles, AOB is
isosceles, and DO equal EO
Prove:
DC equal CE

66.

Given:
AB equal CD; AB parallel to CD
Prove:
Angle 1 equal angle 2 (by two
congruent triangles)

67.

Given:
AD equal EB, DX equal EF, and
AP equal XB
Prove:
Angle 1 equal angle 2

Given:
CA perpendicular to EB, ED per—
pendicular to CN, and ED equal BD
Prove:
An61tE. 2 equal angle 6

Ai*
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Key to Knowledge Test
1.

F

27.

T

2.

F

28.

F

3.

F

29.

T

4.

T

30.

T

5.

T

31.

F

6.

F

32.

F

7. F

33.

8.

F

34.

Equal to 90 degrees

9.

T

35.

180 (n-2)

IO.

T

36.

Parallel

11.

F

37.

Parallel to each other

12.

F

38. Eoual

13.

F

$9.

Equal

14.

T

40.

Supplementary

15.

T

41.

60 degrees

16.

T

42.

90 degrees

-17. F

43.

180

F

44.

Acute

19. T

45.

Equilateral

-, 20. F

46.

Hypotenuse

18.

- 21.
-22.

T

.
47. Exterior angle

T

48.

Rectangle or squLre

11 23. T

49.

Parallelogram

24, T

50.

Trapezoid

ii

2E.

p

26.

p

U. Equal
52.

The sum of the non-adjacent
interior angles

1
""ort.riiirr.:
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53.

The third side

54.

Perpendicular distance

55.

Greater

56.

Hypotenuse

57.

Hypotenuse

59.

Perpendicular bisector

58.

Bisector

60.

Set of bisectors of; by the line
s

61.

30
50
30
100

62.

a.

Join points A and B.

b.

With A as a center and any convenie
nt radius, draw two
arcs.

c.

With B as a center and the same
racius, draw arcs intersecting the first pair of arc
s.

d.

Draw a straight line connectin
g the points of intersection of the arcs.

- 63.

e.

This line is the locus of poin
ts equidistant from A
and B.

a.

With C, the vertex of the angle,
as a center and any
convnient rcditt, f!,rs7 crcs cutt
in

b.
C.
d.

the sides.

With these points as center
s, draw two intersecting arcs.
Join this point of intersection
with point C.
Any point on this i±
i11 be equidistant from the
sides of the an,-A_e C.

64,

a.

With 0 as a center and a radius
of one-half inch, draw

41,41191.00
"
Plam.
""irarrTIORPIII

111,w

•..±

r.

z
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a circle.
b.

65.

Any point on this circum
ference will be just one-ha
lf in.
from point C.

(1) AC equal BC
(2) AO equal BO

(1) Isosceles triangle
(2) Isosceles triangle

(3) DO equal OD

(3) Given

(4) Angle AOD equal ang
le

(4) Vertical angles

BCE
(5)

66.

8 AOD congruent 8 BOE (5) S.A
.S. equal S.A.S.

(6)

AD equal BE

(6) C.P.C.F.A.E.

(7)

DC equal CE

(7) Subtraction

(1)

DC equal AB

(1) Given

(2)

AC equal AC

(2) Common side

(3)

DC parallel to AB

(3) Given

(4) Angle 4 equal angle
3

(4) Alternate interior angles
equal

(5)

A ADC congruent A ABC

(5) S.A.S. equal S.A.S.

(2) Given

(5) AF equal XB

(3) Given

(4) AB equal AB
(.3)
(6)
(7)

.3
A ADX congruent A BEF

(4) Common side
;5) Subtraction
(6) S.S.S. equal S.S.S.

Anie 1 equal angle 2 (7)
C. P. C. F. A. E.
• (1) Ang:t.: 1 equal ang
le 1
(1) Common angle
(2)
3 equal angle 5
(2) Right angles
(3) Angle 4 equal 6
(3) Third angles

14.ro •AA%

(2) DX equal EP

P.

(6) ,*.Angle 1 equal ang
le 2 (6) C. P. C. F. A. E.
67. (I) AD equal EB
(1) Given

120
(4) Angle 2 equal angle 4

(4) Opposite equal sides

(5) :.Angle 2 equal angle 6 (5) Quan
tities equal to the same
quantity are equal to each
other
Attitude Test
Answer Yes or No.
1.

Do you now have a greater appreciation for geo
metry?

2.

Do you enjoy studying?

3.

Are you doing better work than you did
in the last unit?

4.

Has your work in this unit been too hard
for you?

5. Have your assignments been clear?
6.

Have you received too much outside
help?

7.

Have you enjoyed this unit?

8.

Are you doing neat work in geometry
?

9.

Is your work as accurate as it was
in the first unit?

10.

Do you enjoy the proof of problems
better than definitions
of terms.

11.
- 12.
13.
1,14.

Do you enjoy "reasoning out" your
proofs?
Do you like to apply things learne
d to new situations?
Are you proud of your work?
Have you enjoyed your study habi
ts?
Habit Test

.Answer

Ys

or Yo.

1.

Do you use your study guides in prep
aring your lessons?

2.

Do you do your best?
Art! you carefta to write cow.
the "given" in all problems?

4.

Do you have a plan for eac
h proof?

5. Do you try to see the proo
f as a rhole?
6. Do you revi
ew your past werV sac: daT?
:VW

owentv

•"!'"'
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7.

Do you do accurate work?

8.

Do you strive for neat work?

9.

Does your geometry worry you?

ID.

Do you study your lessons each day?

11.

Do you check yourself each day?

12.

Do you apply your knowledge learned to daily life?

13.

Do you keep yourself in good physical condition?

14.

Do you receive too much outside help?
Key to Habit Test
A desirable result is that they answer Yes to all questions

with the exceptions of 9 and 14.
Appreciation Test
Answer Yes or No.
1.

Do you appreciate the art of neatness?

2.

Do you appreciate a "plan of proof"?

3.

Do you appreciate your work in straight line figures?

4.

Do you appreciate the improvement in your study habits?

5.

Do you appreciate your new knowledge in geometry?

6.

Did your knowledge gained in the first unit help you in this
unit?

7., Do you like some difficult problems?
8.

Do you like to get outside help?

e.

Po 701, appreciate geometry more f-.:arl at first?

le.

Does a knowledge of the theorems and corollaries help you
in geometry?
Fey to Aprreciation Test
A desirable result is Yes for all questions.

...1.0k.lour..0741,1111,10,04r04,111"'""r"11.Mrrr.-
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Circles and Tbcir Practical Use

-

11

We will better appreciat
e our work with circles, if we
are
able to see end unders
tand the extensive use of cir
cles in everyy life an6 ni,tt2rc. Cir
cles and their lines are used
extensively
tn landscape archit
ecture. As we look about us we
readily observe
t'nat circles and the
ir parts were first used in mot
her nature.

.
"1.1,,lor,r.h1P,
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It is hoped that with the knowledge and background gained
in the work with straight lines the student will find hims
elf
working with circles with very little diff
iculty.
Grade Placement.--Eleventh or Twelfth
Time Allotment.--Thirty days
Central Theme.--Knowledge

PI'

circles

Objectives
Circles and Their Practical Use
A.

B.

Knowledge and Understanding of:
1.

Terms and definitions used in circles

2.

Straight lines and circles

3.

Secants and tangents

4.

Angle measurement

Attitude toward:
1.

Extensive use of circles in everyday work

2.

Neat constructions with circles

3.

Original work in circles

4.

Doing a sufficient amount of work in circles

C. Habits of:
1.

Reviewing and studying properly

2.

Observing the practical use of problems dealing with
circles
cti‘A.nz .eatt!es

D.

z.ccuracy

Appreciation for:
I.

Values of circles in everyday life

2.

Desirible working habits

3.

Desirable study aids

4.

Knowledge already gained in geometry

124
5.

Creative work in circles
Approaches
Circles and Their Practical Use

Ask the pupils to bring to cla
ss pictures showl.hg how the
circle and its parts are used
in everyday industry and in nature.
Ask the question: How would
our modern civilization have
been affected if there had been no
practical use of the circle
and its parts?
Have each pupil create and
bring to class a design being
cede up wholly or partially of
circles and their parts.
Study Guide I
Terms and Definitions Used in
Circles
1.

Make a list of all terms use
d in circles.

2.

Learn the definition of each
term.

S.

Learn to spell each term
correctly.

4.

Illustrate each term with a
neat drawing .
5. Bring to class examples
of as many terms as you can.
6. Make a list of the abo
ve terms that you use, can use, or
see used outside of geomet
ry.
7.

Make another list, if necess
ary, and in this list include
all terms and definitions
that you do not understand.
References
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Subject Matter I
Terms and Definitions Used in Circles
1. A circle is a closed curved line with all points equidistan
t
from a point within called the center.
2.

A chord of a circle is a line-segment that has its extre
mities
on the circle.

5.

A tangent to a circle is a line which touches the
circle in
one point.

4.

A secant is a line that cuts the circle in two
points.

5.

A sector of a circle is formed by two radii and
their
intercepted arcs.

6.

A segment of a circle is formed by a chord and its
subtended
arc.

7.

An inscribed angle is an angle whose vertex is on
the circle
and whose sides are chords.

8.

A polygon is said to be inscribed in a circle
when its
vertices are on the circle and its sides are chord
s.

9.

A polygon is circumscribed about a circle when its
sides
are tangent to the circle.

10.

A minor arc is less than a semi-circle.

11.

A major arc is greater than a semi-circ
le.

12.

If two tangent circles lie on the same side
of the lines
they s.r,- tanFent internafly.

13.

If they lie on opposite sides of the line, they
are tangent
externally.

14.

rf s :line is tangent to two circles, It is celled
the
common tangent.

15.

If the common tangent intersects the line of cente
rs between
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the circles, it is the common internal tangent.
16.

If the common tangent does not meet the line of centers
between the circles, it is the common external tangent.

17.

A central angle is an angle at the center formed by two
radii.
Activities I
Terms and Definitions Used in Circles

1.

Make a list of all terms that you are not already familiar
with.

2.

Bring to class a set of true and false questions.

3.

Be prepared to ask the above questions before the class,
and, if necessary, give definite proof of your answers.
Correlations I
Terms and Definitions Used In Circles

I.

II.

Reading
A.

Selecting terms and definitions

B.

Learning the use of the terms and definitions

English
A.

Learning the meaning of new words

B.

Oral and written expression

Writing
A.

Listing terms and definitions

B.

Vr!_ting q”esticrs

Spelling
A.

The parts of a circle

B.

Karnes cP tbe 1Lnes rel&teci to cArcles
Work Sheet I
Terms and Definitions Used in Circles

• +1111xe-••
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Eaply the missina word or words.
1.

A

of a circle is a line-segment that has its

extremities on the circle.
2.

A

is a closed curved line with all points equi-

distant from a point within called the center.
3.

A

to a circle is a line which touches the circle

in one point.
4.

A

of a circle is formed by two radii and their

intercepted arcs.
5.

A

of a circle is formed by a chord and its

subtended arc.
6.

A

7.

An

is at the center formed by two radii.
angle is an angle whose vertex is on the circle

and whose sides are chords.
8.

A polygon is said to be

in a circle when its

vertices are on the circle and its sides are chords.
9.

A polygon is said to be

when Its sides are tangent

to the circle.
10.

If a line is tangent to two circles, it is called the
tangent.

U.

A minor are is less than a

12.

A major arc is greater then a

„

TA

- tent cf,rcls 'Ile on tho
.

Side of tLo lino,

they are tangent
14.

A

15.

if tro tangent cimies lie on opposite sides cf the line,

is a line that cuts the circle at two points.

tht:y ec.-e tangent
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Write T for each true statement and F
for each false statement.
16. A chord of a circle is a diameter.
17.

The diameter is lcnger than any other
chord.

18.

An inscribed angle is formed by two
radii.

19.

A minor arc may contain 270 degrees.

20.

A secant touches the circle in only one
point.

21.
22.

A chord must pass through the center of
the circle.
A tangent of a circle can never pass through
the center of
the circle.

23.

A tangent may intersect the circle at two
points.

24.

An inscribed angle must have its vertex on
the circle.

25.

A circumscribed polygon has its sides tangent
to the circle.
Key to Work Sheet I
Terms and Definitions Used in Circles

1.

Chord

2.

Circle

S.

9.

Circumscribed

18. F

10.

Common

19.

F

Tangent

11.

Semicircle

20.

F

4.

Sector

12.

Semicircle

21.

F

5.

Segment

13.

Internally

22.

T

6.

Central angle

14.

Secant

23.

F

7.

Inscribed

15.

Externally

24.

T

8. Inscribed

16.

F

25. T

17.

T

Study Guide II
Straight Lines and Circles
1.

Review all theoren, corollaries, and term
s used in
geometry thus far.

2.

MaVe

El list

of all theorem and corolacries related to

7111T-ollel•-,,-70t!".10
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straight lines and circles.
3.

Learn to quote from memory each theorem and corollary.

4.

Learn to draw the figure for each theorem and corollary
without the use of the book.

5.

Complete the proof of each theorem and corollary.

6.

Study each theorem and corollary until you are able to
construct the figure, write down the "given", the "to
prove", and the proof without aid of the book.

7.

Work problems related to each theorem.

8.

With the aid of a compass and a straight edge make accurate
and neat constructions of each theorem, corollary and
problem.
References
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Subject Matter II
Straight Lines and Circles
I.

Theorems
in the same circle or equal circles, equal central

A.

angles intercept equal arcs.
Tn the same circle or in equal circles, if two arcs

B.

are equal, the central anEles intercepting them are
equal.

•

'S..• royearis•too

••
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C.

In the same circle or in equal circles, if two minor
arcs are equal, their chords are equal.

D.

If two chords of the same circle or of equal circles
are equal, their arcs are equal.

•

E.

In the same circle or in equal circles, if two minor
arcs are unequal, the greater arc has the greater chord.

F.

If two chords of the same circle or equal circles are
unequal, their minor arcs are unequal in the same order.

G.

A diameter perpendicular to a chord of a circle bisects
the chord and also bisects each of its arcs.

H.

Through three points not in the seam straight line one
circle can be drawn, and only one.

I.

In the same circle or in equal circles, if two chords
are equal, they are equal distant from the center.

J.

In the same circle or in equal circles, two chords
equal distant from the center are equal.

K.

In the same circle or in equal circles, if two chords

••••

are unequal, the grater is at the less distance from
the center.
L.

In the same circle or in equal circles, if two chords
are unequally distant from the center, the one at the
less distance is the greater.

.
' 4.2

M.

A line perpendicular to a radius at its outer extremity
is tangent to the circle.

*-1

N.

A tangent to a circle is perpendicular to the radius
drawn to the point of contact.

0.

Thc perpendicular to a tangent at the point of tangency
passes through the center of the circle.

7."
"
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P.

The tangents to a circle from
an external point are
equal and make equal angles wit
h the line joining the
points and the center.

Q.

If two circles are tangent to
each other, the centers
and the point of tangency are
in the same straight line.

R.

The line of centers of two intersec
ting circles bisects
their common chord at right
angles.

S.

Two parallel lines, a tangent and
a secant, two secants
or two tangents, intercept equ
al arcs on a circle.
II. Corollaries
A.

In the same or equal circles the greater
of two unequal
central angles intercepts the grea
ter arc.

B.

If two arcs of the same circle or
of equal circles are
unequal, the central angles intercep
ting them are unequal, the greater central angle inte
rcepting the
greater arc.

C.

A diameter which bisects a chord (wh
ich is not a
diameter) is perpendicular to the chor
d and bisects
its arcs.

D.

Two circles, or a straight line and
a circle, can
intersect in only two points.

Exercises, pp. 162, 163, 166, 167,
and 173

Mirick, Newell,

and Jrir
Activities II
Straight Lines and Circles

4

Construct from cardboard the faces
of two clocks with radii
two inches and four inches resp
ectively. Mal-7e the hands
movable. Compare the central angles
and intercepted arcs
E t the vc 5
°us t' ries
laflur, End cf the' dt
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I.

Drew a square with a side equal to four inches.

Draw a

circle with a radius of two inches.
Correlations II
Straight Lines and Circles
I.

Art—Drawing the figures.

II.

Spelling all new terms.
A.

Tangency

B.

Intercepting

C.

Externally

D.

Converse

III. Reading and memorizing theorems and corollaries.
Work Sheet II
Straight Lines and Circles
Subply the missing word or words.
1.

In the same circle or equal circles, equal central angles
intercept

2.

If two chords of the same circle are equal,

3.

If two minor arcs are equal,

4.

If two minor arcs are unequal, the

arc has the

greater chord.
5.

A

-nerpendiculP.r to a chord of a circle bisects the

chord and also bisects each of its arcs.
6.

If two chords of the same circle are unequal, their minor
19.2

7.

are

Throug,h

in tl€:
points not in tte same straight line

one circle can be drawn.
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8.

to a radius at the point

of contact.
9.
10.

Two

secants intercept equal arcs on a circle.

If two chords of a circle are equal, they are equal distant
from the

Write T for each true statement and F for eLch false statement.
11.

Two chords of a c_rcle are equal, if they are equal distant
from the center.

12.

If two chords are unequal, the greater is the greater
distance from the center.

13.

A line perpendicular to a radius at its outer extremity
is tangent to the circle.

14.

The bisector of a tangent at the point of tangency passes
through the center of the circle.

15.

The tangents from an external point to a circle are equal.

16.

The line of centers of two intersecting circles bisects
their common chord at oblique angles.

17.

Two parallel lines intercept equal arcs on a circle.

18.

Equal central angles intercept equal arcs.

19.

Any two chords are equal distant from the center.

20.

A diameter is a chord.

Give complete proof.
21.

In the same circle r,r in e,7ua1 circles, if two minor arcs
are equal, their chords are equal.

22.

401

004

A tangent to a circle is

A diameter perpendicular to a chord of a circle bisects to*
chord and also bisects eac'r ci it:, arcs.

23.

In the same circle or in equal circles, if two chords are
equal they are equal distant from the center.

`..frioNvo.

-",...orripporimpoimwerwspimirwipoy.
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24.

The tangents to a circle from an external point are equal
and make equal angles with the line joining the point and
the center.
Given:
Chord AB equal Chord DC
X0 perpendicular to AB
YO perpendicular to CD
0 is the center of circle
Prove:
Angle 1 equal angle 2

26.
Given:
- 3

y

CD perpendicular to AB, and 0

2

.0

is the center of circle
Prove:

.1)

27.

Angle 1 equal angle 2

Give complete proof of any nine problems page 162, Mirick,
Newell, and Harper.

28.

Work any five of the exercises page 159, Mirick, Newell,
and Harper.

4

29.

Work any five of the exercises page 165, Mirick, Newell,
and Harper.

C.
$1.

IX';;_e ey:ercfses

and Harper.

paLe 17, rricL,

Complete the proof of any three of the exercises on page
171, Yirick, Newell, and Harper.
Werl: Ery eight of the miscellaneous exercises on pare 173,
Mirick, Newell, and Harper.

33.

Select and work ten problems from the references listsd
•••

• +. 101.

•
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under Study Guide I.
Key to Work Sheet II
Straight Lines and Circles
1. Equal arcs

11.

T

2.

Their arcs are equal

12.

F

3.

Equal chords are equal

13.

T

4.

Greater

14.

F

5.

Diameter

15.

T

6.

Unequal; same order

16.

F

7.

Three

17.

T

6.

Perpendicular

18.

T

9,

Parallel

19.

F

ID.

Center

20.

T

21.

Draw two circles with centers 0 and
0 prime recpectively
and draw radii OB, OA, O'F', and 0111'
.

Prove triangle

ACE congruent to triangle ACE by S.
S. S. equal S. S. S.
C

(1) AO equal BO

9

(1) Equal radii,

(2) Oi eual CP

(2) Common side

(3) rt. AACP congruent rt.

(3) Hypotenuse and a side

ABU,
(4)

LF equal BF

(4) C. P. C. F. A. E.

(5) An7le M equal angle N

(5) Sar:

(6) Arc AD ecual arc BD

(6) Equal central angles equal arcs

as 4
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23.

prove by:

A diameter perpendicular to a chord of a circle

bisects the chord, and prove two congruent triah61es by a
hypotenuse and a side equal the hypotenuse and a side.
24.

Oi

(1) OA equal OB

(1) Equal radii

(2) OA perpendicular to AP,

(2) Tangent perpendicular to

OB perpendicular to BP

a radius

(3) OP equal OP

(3) Common side

(4) rt. 6 BOP congruent rt.

(4) Hypotenuse and a side

AOP
(5) Angle 1 equal angle 2,

(5) C. P. C. F. A. E.

P.;. equal PB
25.

(1) XO equal YO

(1) ._;qual chords equal distance
from center.

(2) OB equal OD

(2) Radii of same circle are
equal

26.

(3) AOYD congruent AOXB

(3) Hypotenuse and a side

(4) Angle 1 equal angle 2

(4) C. P. C. F. A. E.

(1) AX equal BX

(1) Diameter perpendicular to
chcrd

(2) Angle 3 equal angle 4

(2) All right angles are equal

(3) XD equal XD

(3) Comrion side

(4:)

AA:7x conF:rucrit i\"LX

(5) Angle 1 equal ancle 2

(4) S. A. S. equal S. A. S.
(5) C. P. C. F. A. E.

137 Study Guide III
Secants and Tangents
1.

Make a list of all terms related to secants and tangents.

2.

Learn the definition of each term.

3.

Learn to spell all new terms.

4.

Wake a list of the theorems and corollaries related to secants
and tangents.

5.

Learn to quote from memory each theorem and corollary.

6. Learn to draw the figure for each theorem and corollary.
7.

Complete the proof of each theorem and corollary.

B.

Work problems related to each theorem and corollary.
References

Gordon R. Virick, Plane Geometry and Its Uses, pp. 165-174.
Virgil S. Mallory, New Plane Geometry, pp. 192-200.
William W. Strader and Lawrence Rhoads, Plane Geometry,
pp. 139-150.
Subject Matter III
Secants and Tangents
I.

Definitions
A.

A secant is a straight line intersecting a circle in
two points.

B.

A tangent is a straight line touching a circle in one
pcnt.

C.

The point of tangency is the point where the tangent
touches the circle.
A Etraigbt line tangent to eac'.-_ of two cIrcles is
called a common tan7ent.

4i..

'-ler"
-"PfirirmiNIPPP-0
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E.

If the common tangent intersects the line of centers
between the circles, it is the common internal tangent.

F.

If the common tangent does not intersect the line of
centers between the circles, it is the common external
tangent.

II.

Theorems and corollaries
A.

A line perpendicular to a tangent at the point of contact
passes through the center of the circle.

B.

A line from the center of a circle, perpendicular to a
tangent, passes through the point of contact.

C.

Two parallel secants intercept equal arcs on a circle.

D.

Two parallel tangents intercept equal arcs on a circle.

III. Exercises
A.

pp. 169, 170, Mirick, Newell and harper.

B.

pp. 200, 202, Mallory, Virgil S.
Activities III
Secants and Tangents

1.

Draw two circles 0 and 01 with radii r and r 1, respectively,
so placed that 001 is greater than r plus rl.
common internal and external tangents.

Draw the

How many of each

are there?
2.

Draw two circles having only three common tangents.
Correlations III
Secants and Tangents

••

Writing
A.

Ka,f.n:- a list of terxs

B.

Waking a list of theorems and corollaries

• "c•
•

":4""

Art.--Drawing the figures for theorems and corollaries

II.

III. Reading
A.

Selecting terms related to tangents and secants

B.

Understanding theorems and corollaries
Work Sheet III
Secants and Tangents

Sunolv the missing word or words.
1.

A

is a straight line intersecting a circle in two

points.
2.

A

3.

The

is a straight line touching a circle in one point.
is the point where the tangent

touches the circle.
4.

A straight line
is called the common tangent.

5.

The common external tangent does not intersect t*:-Ie

6.

The common internal tangent intersects the line of centers
between the

7.

A line

to a tangent at the point of contact passes

through the center of the circle.
8.

A line from the

, perpendicular to a tangent, passes

through the point of contact.
9.

Iwo parallel secants intercept equal
Two 2groll1 tan7ents inter-:

on a circle.
r.n a circle.

Write T for each true statement and F for each false statement.
.. necessary, make a rough drewinF and an
informal rrocf.

Be

.1.e to -..!ve suf'fIclent rroof for your answEr.
11. The common internal tangents of two unequal circles are equal.
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12.

The common internal tangents of two equal circles are equal.

13.

Two parallel secants of a circle are equal.

14.

Two chords perpendicular to a third chord at its extremities
are equal.

15.

A common external tangent to two circles bisects the line
of centers.

16.

If two circles are tangent to each other, the distance
between their centers equals the sum of their radii.

17.

If a tangent and a secant intercept equal arcs, they are
equal.

18.

The opposite sides of an inscribed equilateral hexagon are
parallel.

19.

An inscribed trapezoid is always equilateral.

20.

The diagonals of an inscribed trapezoid are equal.

21.

Work any 9 of the exercises, page 200, Mallory, Virgil S.

22.

Work any 10 of the exercises, page 201, Mallory, Virgil S.

23.

Work any 6 of the exercises, page 170, Wirick, Newell, and
Harper.
Key to Work Sheet III
Secants and Tangents

I.

Secant

2.

9.

Arcs

Tangent

10.

Arcs

`7C

Pont nf banEency

11.

T

4.

Tangent to each of two circles

12.

T

S.

Line of centers

13.

P

6.

C4 rc7es

14.

T

7.

Perpendicular

15.

F

8.

Center of the circle

16.

T

•:Pek -.mot"
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17.

F

19.

F

18.

T

20.

T

Study Guide IV
Angle Measurement
1.

Review all axioms and postulates.

2.

Make a list of all theorems and corollaries related to
angle measurement.

3.

Study and understand the practical use of each theorem and
corollary.

4.

Illustrate each theorem and corollary with a neat drawing.

5.

Quote from memory each theorem and corollary.

6.

Learn to spell all the new words.

7.

Review the definitions in subject matter I.

8.

Be able to work problems related to each theorem and
corollary.
References

Gordon R. Mirick, Plane Geometry and Its Uses, pp. 175-189.
Webster Wells and Walter Hart, Progressive Plane Geometry,
pp. 151-159.
William W. Strader and Lawrence Rhoads, Plane Geometry, pp.
149-159.
Subject Matter IV
Arw;lc Y.9nsurement
I.

Definitions
A.

A proportion expresses the equality of to equal ratios.

••-••
1 _I •

A central angle is an angle at the center formed by
two radii.

C. An inscribed angle is an angle whose vertex is on the

•••••••••••••••••••*.r:"Argr 4"r"'"
+vs
.

•••

• 1*

, •
••••••
- •

*-Ve
•V

,
••t •
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circle and whose sides are chords.
D.

Numerical measure of a magnitude is the number
of times
it contains the unit of measure.

Theorems
A.

In the same circle or equal circles, any two central
angles have the same ratio as their intercepted
arcs.

B.

An inscribed angle in a circle is equal in degrees
to
one-half the arc interoepted by its sides.

C.

An angle formed by two chort.s intersecting inside a
circle is equal in degrees to one-half the sum of the
two arcs intercepted by its sides and by the sides
of
its vertical angle.

D.

An angle formed by a tangent and a chord at the poin
t
•of tangency is equal in degrees to one-half the inte
rcepted arc.

E.

An angle formed outside a circle by two secants, a
tangent and a secant, or two tangents is equal in
degrees to one-half the difference of the intercepted
arcs.

all. Corollaries
A.

A central angle is equal in degrees to its intercep
ted
arc.

B.

kn e..81e inscribed in a semicircle is a right
angle.

C.

Angles inscribed in the same segment of a circle
are
equal,

D.

The opposite angles of an inscribed quadrilatera
l are
supplInentary.

IV. Exercises
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A.

pp. 180, 181, and 182, Mirick, Newell, and Harper.

B.

pp. 153, 156, and 157, Wells and Hart.
Activities IV
Angle Yeasurement

I.

Construct a circle with a three inch radius.

Using different

colored crayons show on this circle all the parts of a circle.
II.

On this same circle construct the following arcs:

90, 45,

60, and 75 degrees.
4

Correlations IV
Angle Measurement
I.

Art--Illustrating theorems and corollaries

II.

Reading, memorizing, and quoting theorems, corollaries, and
definitions

III. Writing theorems and corollaries
Work Sheet IV
Angle Measurement
Supply the miss in

word or words.

1.

A

expresses the equality of two ratios.

2.

A

angle is an angle at the center formed by two

radii.
3.

An

angle is an angle whose vertex is on the circle

and whose sides are thorns.
of a ma

- i_tude .1E the number of times it

contains the unit of measure.
5.

In the same circle or in equal circles any two central
acie

6.

hu.ve the same ratio Lz their

An inscribed anrle in a circ.le is equal in degrees to
•

1,0
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7.

An angle formed by two chords intersecting inside a circle
is equal in degrees to

8.

An angle formed by a tangent and a chord at the point of
tangency is equal in degrees to

9.

An angle formed outside a circle by two secants, a tangent
and a secant, or two tangents is equal in degrees to

A central angle is equal in degrees to
An angle inscribed in a semicircle is a

angle.

12.

Angles inscribed in the same segment of a circle are

13.

The opposite angles of an inscribed quadrilateral are
•

410

V

Given:
\E
/

1

Circle 0
Tangents R2S and TCS
Secants AS and AC; Chords aE
and CD
Arc DE equal 44 degrees
Arc BD equal 90 degrees
Arc BC equal 100 degrees

5
14.

Angle 1 equal

18.

Angle 5 equal

' 1.5.

An6ie 2 equal

19.

Angle 6 equal

II 16.

Angie 3 equal

20.

Angle 7 equal

41 17,

Angle 4 equal

21.

Angle 8 equal

22.

Angle 9 equal
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Given:
AX and AY tangent to circle
at points B and C.
Prove:
AO perpendicular bisector of BC.

24.

Given:
AX and AY tangents to circle
at B and C.

0.

Proves
Angle 1 and angle 4 are supplementary.
25.

In the figure for 24, if arc BC equal 90 degrees, angle 4
equal

26.

Work any 8 of the exercises page 182, Mirick, Newell, and
Harper.
Key to Work Sheet IV
Angle Measurement

1.

Proportion

2.

Central

3.

Inscribed

4.

IlrlaerifAil measuz-e

5.

Intercepted arcs

10.

Its intercepted aro

6.

One-half the arc inter-

11.

Right

cepted by its sides

12.

Equal

One-half the sum of the

13.

Supplementary

two arcs

14.

28 degrees

7.

8.

One-half the intercepted
arc

9.

One-half the difference of
tLe intercepted arcs

146
50 degrees

19.

45 degrees

16. 50 degrees

20.

45 degrees

17. 72 degrees

21.

50 degrees

18. 63 degrees

22.

80 degrees

23. (1) Angle 1 equal angle 2

(1) Equal angles made by tangent

15.

and line to the center.
(2) AB equal BC

(2) Equal tangents to center

(3) AD equal AD

(3) Common aide

(4)

4

AB]) congruent

ACD (4) S. A. S. equal S. A. S.

(5) BD equal DC, and angle

(5) C. P. C. F. A. E.

3 equal angle 4
(6) AO perpendicular bi-

(6) Angle 3 plus angle 4 equal 90
and definition of perpendicular

sector of BC

bisector.
24. (1) Angles 1 plus 2 plus 3

(1) Angles of a quadrilateral

plus 4 equal 360 degrees
(2) Angle 2 equal 90 degrees(2) Tangent perpendicular to
radius
(3) Angle 3 equal 90 degrees(3) Same as 2
(4) Angle 2 plus angle 3

(4) Addition

equal 180 degrees
(5) Angle 1 plus angle 4 "

(5)' Subtraction

equal 180 degrees
25.

90 degrees
Culminating Activities

1. Select t179 three best pieces of work done during the unit
and display on the bulletin board.
2.

lines
Arrange for a short field trip to observe the straight
and circles in nature.
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Desirable Outcomes
I.

Knowledge and Understanding of:
A.

Terms, circles, and straight lines related to circles.
1.

Definitions
a.

A circle is a closed curved line with all
points equidistant from a point within
called the center.

b.

A chord of a circle i.e a line-segment that
has its extremities on the circle.

c.

A tangent is a line which touches the circle
in one point.

d.

A secant is a line that cuts the circle in
two points.

e.

A polygon is said to be inscribed in a
circle when its vertices are on the circle
and its sides are chords.

f.

A minor arc is less than a semicircle.

g.

A major arc is greater than a semicircle.

h.

A sector of a circle is formed by two radii
and their intercepted arcs.

1.

A central angle is an angle at the center
formed by two radii.

j.

An inscribed angle is an angle rhose vertex
is on the Circle and whose sides are chords.

4

2.

Theorems
a,

helcted to central anEies and their arcs

b.

Chords, distance from the center, and their

1

arcs

*rt.
,•

'rt.- •'1,-10 •••

.
!
•
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c.

Inequality of the arcs, chords, and angles

d.

Secants, tangents, and chords, and the
angles and arcs formed by them

3.

Corollaries
a.

In the same circle or in equal circles the
greater of two unequal central angles intercepts the greater arc.

b.

If two arcs of the

sliatie

circle or of equal

circles are unequal, the central angles
intercepting them are unequal, the greater
central angle intercepting the greater arc.
c.

A diameter which bisects a chord is perpendicular to the chord and bisects the
chord.

B.

Angle Measurement
1.

Definitions
a.

A proportion expresses the equality of two
ratios.

b.

The numerical measure of a magnitude is the
number of times it contains the unit of
measure.

2,

Theorems
a.

An inscribe(' angle in a circle is equal in
degrees to one-half the arc intercepted by
its sides.

o.

An angle fonmed by two chords intersectne
inside a cf_role is equal in degrees to onehalf the sum of the two arcs intercepted by

^.F411.

,

06.

•

%-•

nntr
•I6

•
•

11 •.
4
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its sides and by the sides of its vertical
angle.
C.

An angle formed by a tangent and a chord at
the point of tangency is equal in degrees to
one-half the intercepted arc.

d.

An angle formed outside a circle by two
secants, a tangent and a secant, or two
tangents is equal in degrees to one-half
the difference of the intercepted arcs.

3.

Corollaries
a.

A central angle is equal in degrees to its
intercepted arc.

b.

An angle inscribed in a semicircle is a
right angle.

c.

Angles inscribed in the same segment of a
circle are equal.

d.

The opposite angles of an inscribed quadrilateral are supplementary.

C.

ti.

Proofs and application of problems
1.

Relating to straight lines and circles

2.

Relating to angle measurement

Attitudes toward:
A.

Self-Imprclvement cf:
1.

Constructions

2.

Proofs

B.

'‘3ee1zinE and ecqu.f.rin:7 a broater knoTledce of geometry

C.

The application of tho knor1edr7e gained to futv.re units

D.

Respect for:

s
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1.

Accuracy

2.

Neatness

3.

Hard work

III. Habits of:
A.

Applying knowledge gained in circles to everyday
activities

IV.

B.

Receiving criticism in the proper way

C.

Cooperating with the teacher and the pupils

D.

Being conscientious about all work

B.

Doing a sufficient amount of work in geometry

Appreciation for:
A.

The art of neat and accurate work

B.

Knowledge gained in circles and their practical uses

C.

Information acquired from outside references

D.

Definite assignments

E.

Criticism from the teacher and pupils

F.

A broader knowledge acquired in geometry through the
study of this unit
Leads to Other Units

The pupils will readily see that the study of this unit
11 help them in the study of the following units:
I.

Circles and Their Practical Uae
Ares of Polygons

. Similiar Polygons
IV.

Regular Polygons and Circles

V.

Emmiedge End Application of the Tools of Geometry
Straight Line Figures and Their Uses

171
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TEACHER EVALUATION
Ex.

P.

F.

G.

V.G.

None

To What Extent Does the Unit:
1.

Involve a variety of direct

1
4
V

sensory experiences?
2.

I

i

Provide for free informal

I

i

1
1

association of pupils?
3.

Provide an opportunity for
manipulative activity?

4.
5.

Make a coherent whole?
Provide a considerable amount
of student activity?

6.

Produce satisfying outcomes?

7.

Provide sufficient concrete

1
i
i
i

i

I/

V 1
'

1
,
1

1
i

I
i
toe

and illustrative material?

;

8.

Have a useful purpose in the
present and future life of
the pupils?

9.

Reproduce actual life situations as far as possible?

I t/
1
i
1
t
4
1
i

i
s
!

T

10.

Utilize materials as they

I

!

fPlit

occur in life?
11.

ConLain some concrete
material?

12.

Provide opportunity to pupils
to originate, plan, and
direct activity an far as
possible?

4
ASP

152
EX.
13.

V.G.

G.

Provide opportunity to judge,

P.

None

V
,

choose, and evalute?
14.

P.

End or lie within the avail-

V

able time?
15.

Make it possible for a new

V

teacher to put it in
practice if she desires?
16.

,

.•••••.m••••••••••••

State clearly where materials

V

may be obtained?
17.

Give complete, exact references?

t
Pupil Tests
Knowledge Teat

Place T after each true statement and F after each false stetent.
1.

An inscribed angle has its vertex on the circumference of
a circle.

2. An inscribed angle may be.. formed by two radii.
3.

A 60 degree arc of a circle with a radius of 2 inches is
twice as long as a 60 degree arc of a circle with a radius

-

of I inch.
4.

All inscribed angles are equal.

5.

An gingle inscrtbed in a semi -circle my not he acrte.

6.

An angle, formed by two intersecting tangents that intercept
a 60 degree arc on a circle, equals 120 degrees.

7.

If two chords irterse t w!i;1- n a cLrele, the four intercented arcs are equal.

8.

Circles my be tangent only externally.

••!. •- +more.•rwe

..••••••• •

,
I • •,••••••••••

•
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9.

An angle formed by two secants meeting outside a circle is
measured by half the larger intercepted arc.

10.

If two chords intersect at the center of a circle each of
the angles formed equals 90 degrees.

U. Any two ratios joined by an equal sign form a proportion.
12. In the proportion 9 : 13 as 7 : S, S equals 10.
Fill in the blanks to make the following statements true.
15.

1 14.
15.

- 16.

An inscribed angle is measured by
A central angle is measured by
An angle formed by two intersecting chords is measured by

An angle formed by two tangents is measured by

17.

An angle formed by a tangent and a secant is measured by

18.

An angle formed by two secants is measured by

1 19.
-20.
21.

An angle formed by a tangent and a chord is measured by

An angle inscribed in a semicircle equals
A line perpendicular to a tangent at the point of contact

, 22. If in two triangles three sides of each are equal, the triangles are

; if three angles of each of two

triagies are equal the triangles are
23.

Angle 1 equal

24.

Angle 2 equal

.

LB equal 20

25.

Angie 3 equal

.

AY- equal 8

26.

Ani;lc 4 equal

27.

Angle 5 equal

28.

Angle 6 equal

Given:

X is the center
.

(see next paze)

•
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29.

Angle 7 equal

30.

Angle 8 equal

31.

FX equal

32.

BC equal

35.

Angle 1 equal

; Arc AB equal

34.

Angle 4 equal

; Arc CD equal

3

•

3

Given:

13

Circle 0
Triangle ABC
/

AC a tangent
BC a chord
AB a secant
Prove:
Angles A plus B plus C equal
\\
‘‘ A

180 degrees.

Key to Knowledge Test
1.

T

2.

7. F
8.

F

3.

T

9.

P

4.

T

10,

P

5.

T

11.

6.

T

12.

•

1•11111•••••••••,..i.....
•
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13.

Half its intercepted arc

22.

Congruent; similar

14.

Its intercepted arc

23.

100

15.

Half the sum of the inter-

24.

80

cepted arcs

25.

40

Half the difference of the

26.

40

intercepted arcs

27. 50

Half the difference of the

28.

70

intercepted arcs

29.

60

Half the difference of the

30.

80

intercepted arcs

31.

8

19.

Half the intercepted arc

32.

20

20.

90 degrees

33.

90; 60

21.

Passes through the center

34.

60;120

16.

17.

18.

of the circle
35. (1) Angle 1 equal one-half

(1) Inscribed angle

arc BD
(2) Angle 2 equal one-half
arc CD
(3) Angle B equal one-half

(2) Angle formed by a tangent
and chord
(3) Inscribed angle

arc CI)
(4) Angle A equal one-half
(BC - CD)
'
(5) Angle C equal angle 1

(4) Angles formed by a tangent
and secant
(5) Whole equal the sum of parts

plus angle 2
(6) Arles A plus B plus C
equal one-half arcs (ED
plus CD plus BC)

(6) Addition
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(7) Angle A plus angle B

(7) Arcs BD plus CD plus BC

plus angle C equal 180

equal 360 degrees

degrees
Attitude Test
Write Yes or No.
1.

Have your assignments been definite?

2.

Do you profit from criticism?

3.

Do you enjoy working with circles?

4.

Do you feel that memorizing theorems and corollarie
s help
you in the proof of problems?

5.

Does the teacher over do the expanations of the probl
ems?

6.

Do you enjoy difficult proofs?
Habit Test

Answer Yes or No.
1.

Du you plan your work carefully?

2.

Do you review some each day?

3.

Are you always attentive when the teacher explains the
study
guides?

.

Do you get a sufficient amount of sleep?

.

Do you fuss because you have a geometry lesso
n to prepare?

•

Do you waste tine getting ready to study your geome
try?
Key to Habit Test
A 4Cole answer is Yes for all questions with
the excep-

tions of 5 and 6.
Appreciation Test
- Answer Yes or No.
Do you appreciate your knowledge gained in circl
es?
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2.

Do you enjoy the outside references?

3.

Do you feel that you gain from constructive criticism?

4.

Has your memory work helped you in this unit?

5.

Do you appreciate the way the units are taught?

6.

Do you appreciate a good spirit of cooperation in class?
Key to Appreciation Test

rdesirable result is Yes to all questions.
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Areas of Polygons
Plato wrote over the door of the Academy in Ancient Athens,
"Let none enter here without a knowledge of geometry.r5
The original meaning of the word "geometry" was the "measure
of land", and, in this sense, we find the ancient Egyptians using
the methods of science in order to determine the equitable tax
upon different plots of land as these changed with the annual
inundata.on of the Nile.

The Babylonians advanced beyond the

areas of squares and rectangles.

In this connection, the writer

of the Book of Kings says of the molten sea in the Temple of
Solomon that it was *ten cubits from brim to brim, round in
compass, and a line of thirty cubits compassed it round about."
(1 Kings 7:23)
One comes now to a study of formulas and to a proof of the
rules and formulas used tn arithmetic and algebra.
Grade Placement.--Eleventh or Twelfth
Time Allotment:--Twenty-five days
Central Theme.--Measurement Understanding
Objectives
Knowledge and Understanding of:

B.
-5.

W

1.

Terms and definitions used in areas of polygons

2.

Areas of triangles

3.

Artt* ,/f tuedri/aterals

4.

Pro;iections

Attitudes toward:
Carrcil L. 10..rf..g1-,t, Th
ew CenturT book of Facts, (Wheelinal
W. %/tr., The Continental Puolisning Co., 19o0).
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C.

1.

The correlation of Eeometry, arithmetic,
and algebra

2.

The origin of our simple arithmetic formulas

3.

A practical use of the areas of polygons

4.

Good workmanship

Habits oft
1.

Working accurately with areas

2.

Planning work well

3.

Applying knowledge of areas to everyday life

4E
.

Appreciation for:
1.

Practical formulas

2.

Arithmetic and algebra in geometry

3.

The derivation of formulas

4.

Well planned lessons
Approach

Draw to a small scale the floor, wall, and
ceiling of your
mathematics room. Divide each into unit
s of one square foot.
How many such units does each contain?
What is the total number
of units in the floor, walls,'and ceil
ing? Check each one by
11 multiplying the length in feet time
s the width in feet.
Study Guide I
Terms and Definitions Used in Areas of Poly
gons
1.

Make a list of all terms used in the area
s of polygons.
.2. Mae Rrloter list of all
tf.r-ns that you do not already
understand.
3.
4.
5.

Know the definition of all terms that
you have listed.
Illustrate each term with a neat draw
ing.
Look around your school and home, and
see how many examples
you can list of these terms.
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6.

Make a group of questions, leaving the name of the term blank,
to be used in class.
References

Joseph A. Nyberg, Fundamentals of Plane Geometry, p. 271.
Gordon R. Mirick and others, Plane Geometry and Its Uses, pp. 17,
105, 100, 205.
Virgil S. Mallory, New Plane Geometry, pp. 132-136.
Subject Matter I
Terms and Definitions Used in Areas of Polygons
1.

The surface of a closed plane figure is the portion of the
plane bounded by the lines of the figure.

2.

Any definite portion of a surface can be used as a unit of
measure or a unit of surface.

3.

The area of a surface is the number of units of a given unit
or measure enclosed by the figure.

4.

Two surfaces are equivalent or equal when they have the same
area.

5.

A polygon is a plane figure formed by a closed broken line.

6.

The base is the side on which the polygon appears to stand.

7.

A polygon of three sides is a triangle.

8.

A trapezium is a quadrilateral having no two sides parallel.

9.

A trapezoid is a quadrilateral having one pair of parallel
sides.

10.

A parallelogram is a quadrIlaterel having two pairs of
parallel sides.

1
1

,

11.

A rectangle is a paralletc:T m having right angles.

12.

A square is an equilmtera

rectanrle.
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The altitude of a parallelogram or trapezoid is the per-

13.

pendicular distance between the base and the side parallel
to the base.
14.

A rhomboid is a parallelogram having oblique angles.

15.

A rhorbus is an equilateral rhomboid.
Activities I
Terms and Definitions Used in Areas of Polygons

1.

Discuss the terms and definitions in class.

2.

Divide the class into two teams, and arrange for a geometry
match.

Cover only the terms and definitions listed above.
Correlations I

Terms and Definitions Used in Areas of Polygons
I.

English

II.

A.

Selecting a set of questions

B.

Selecting terms and definitions

Writing
A.

Writing questions

B.

Listing terms and definitions

III. Reading
A.

Learning the definition of terms

B.

Reading and making questions
Work Sheet I
Terms and Definitions jsed in Areas of Polygons

Pill in the blanks with the proper word or words.
1.

A rhombus is an equilateral

2.

A

is a quadrilateral having one pair of parallel sides.

3.A

is a peralleloErm having oblique angles.

4.

parallelorram is a quadrilateral having two pairs

A

of parallel sides.

•
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5.

The

of a parallelogram is the perpendicular distance

between the base and the side parallel to the base.
6.

A rectenEle is a parallelogram having

7.

A

8.

The

is an equilateral rectangle.
of a closed plane figure is the portion of the

plane bounded by the lines of the figure.
9.
10.

A

is a quadrilateral having no two sides parallel.

Any definite portion of a surface can be used as a
•

U.

A polygon of tares sides is a

12.

The

13.

A

14.

Two surfaces are equivalent when they have the

15.

The

is the side on which the polygon appears to stand.
is a plane figure formed by a closed broken line.

is the number of

units of a given unit or measure enclosed by the figure.
Key to Work Sheet I
Terms and Definitions Used in Areas of Polygons
1.

Rhomboid

6.

Right angles

11.

Triangle

2.

Trapezoid

7.

Square

12.

Base

3.

Rhomboid

8.

Surface

13.

Polygon

4.

Parallelogram

9.

Trapezium

14.

Same area

F.

Lltitud

Unit of mcasure

15.

Area of a surface

10.

Study Guide II
Areas of Triangles
Starch trough your arithmetic bookc, geometry books, and
algebra books, and write down all formulas related to areas
of triangles.

•

si•v folk
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2.

From information you have gained in arithmetic
and algebra
work problems dealing with each of the above form
ulas.

3.

Write the theorems and corollaries related to the
areas of
triangles.

4.

Know how to use each theorem and corollary.

5.

Complete the proofs of each theorem and corollar
y.

6.

Make neat and accurate constructions of each theo
rem and
corollary.

7.

Work five problems related to each theorem and coro
llary.

8.

Review all axioms, postulates, theorems, and coro
llaries
used thus far in geometry.
References

Gordon R. Mirick and others, Plane Geometry and
Its Uses,
pp. 205-222.
Virgil S. Mallory, New Plane Geometry, pp.
343-389.
Hobart H. Sommers, Living Mathematics Revi
ewed, pp. 99-104.
Joseph A. Nyberg, Fundamentals of Plane Geom
etry, pp. 271-297.
Subject Matter II
Areas of Triangles
I.

Definitions
A.
B.
C.

The points of the triangle are called the
vertices.
The segments joining the vertices are call
ed the sides.
The base of a triensl•!. !l.ey be any one
of the three sides,
but generally the side on Which the tria
ngle appears to
rent is considered the base.
Ihe altitude of

h

trianEle is the length of a perpendicula
r

from any vertex to the opposite side, exte
nded if necessary.
E.

The perimeter of a triangle is the sum
of its sides.
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I.

Theorems and corollaries
A.

The area of a triangle is equal to one-half
the product
of its altitude and base.

B.

The square on the hypotenuse of a right
triangle is
equal to the sum of the squares on the othe
r two sides.

C.

E.

Two triangles having equal bases and alti
tudes are equal.
The areas of any two triangles have the
same ratio as
the products of their respective base
s and altitudes.
The areas of triangles having equal alti
tudes have the
same ratio as their bases, and the area
s of triangles
having equal bases have the same ratio
as their altitudes.

F.

The square on one leg of a right tria
ngle is equivalent

D.

to the difference of the squares
on the hypotenuse and
the other leg.
III. Formulas
A.

h
2

B.

A

C.

A

D.

S

3

When:

_L20
4
h 2 17-j
3 ,
2
11_
143

S equal a side
h equal the altitude
A equal the area

IV.

Exercises, pages 208, 209, 210, 211,
217, 219, and 221,
Mirick, Newell, Harper.

V.

Coplete pace 82 of "Woe,: Unit XII
", kderson and Bridges.
Activities II
Areas of Triangles
Contuf:t fro't1 cardboard ",liE-saw puzz
le!?" of the following:
A. An equilateral triangle whose
side is 6 inches.

Ii
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B.

A right triangle Whose base and altitude are 4 and 6
inches respectively.

I.

Write a formula for each:
A.

Theorem

B.

Corollary
Correlaz.ione II
Areas of Triangles

I.

Art in constructing "jig-saw puzzles".

II.

Reading and memorizing theorems and corollaries.

III. Writing theorems and corollaries.
IV.

Formulas in algebra and arithmetic.
Work Sheet II
Areas of Triangles

Complete the following:
1.

The points of the triangle are called the

2.

The

3.

The base and altitude of a, triangle are 18 and 22 inches.

of a triangle is the sum Of its sides.

The area is
4.

The sides of a triangle are 10, 14, and 16 inches.

Its

area is
5.

The area of a triangle is 36.6 and the base is 12.2 inches.
Its altitude is

6.

Find the altitude and the area of an equilateral triangle
whose side is 6 inches.

7.

The two legs of a right triangle are 6 and 8 inches.

Find

the hypotenuse.
8.

Find the side of an equilateral triangle whose altitude is
12 inches.

7

9.

10.
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The area of a triangle is
32 sq. in. and the base is
4 in.
The altitude is
The area of a triangle is
48 sq. in. and the altitu
de is
12 in. The area is

Write T for each true statem
ent and F for each false sta
tement.
The area of a triangle is:
A equal ab.
Two triangles having equ
al bases and altitudes are
equal.
Two triangles having equ
al bases are equal.
If the base of a triangle
is 12 and its altitude is
4, its
area is 48.
15.

The square on one side of
a triangle is equal to the
sum of
the squares on the other
two sides.
16. The altitude of an equ
ilateral triangle is equal
to onehalf of a side times the
square root of three.
17. The square on one leg
of a right triangle is equ
al to the
sum of the squares on the
hypotenuse and the other
side.
18. The areas of any two
triangles have the same rat
io ag the
products of their respec
tive bases and altitudes
.
19. The base of a tri
angle may be any one of
the three sides.
20. The altitude of a
triangle is a line from any
vertex to
the opposite side.
Key to Work Sheet II
Areas of Trlanies
1. Vertices
2.

6.

Perimeter

9 times the square root
of 3

19E sq. in.
4. 69.23 sq. in
.
5.

6

19,011.111wgri.Pusst•-

1110.41Fiveipialmo,
o

3 times the square root
of 3

34
8.

13.86 in.

9.

16 in.

40,•'!".••••11,ill7N,*(' • '
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10.

8 in.

14.

F

18.

T

11.

F

15.

F

19.

T

12.

T

16.

T

20.

F

13.

F

17.

F

Study Guide III
Areas of Quadrilaterals
I.

Search through your arithmetics, geometry books, and write
down all formulas you find related to the areas of quadrilaterals.

II.

From information you have gained in arithmetic and algebra
work one problem of each of the following:
A.

Area of a rectangle

B.

Area of a square

C.

Area of a parallelogram

D.

Area of a trapezoid

III. Write down all theorems and corollaries related to the
areas
of quadrilaterals.
IV.

Know how to use each theorem and corollary.

V.

Complete the proofs of each theorem and corollary.

VI.

Work problems related to each theorem and corollary.

VII. Make neat and accurate constructions of each theor
em and
corollary.
Refel-ences
Gordon Ti. Mirick and others, Plane Geometry
and Its Uses,
pp. 205222.
Vtrv!1

140.1ory, her flant Geometry, pp. 34-3?.

Hobart

Sommers, LIvin;- Mathematics Reviewed, pt. .c9-104.

Wtlliam*. Strader and Lawrence Kho&ds, Plant- C,eom
etry, pp. 167-178.
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Joseph A. Nyber, Fundamentals of Plane Geometry, pp. 271-297.
Subject Matter III
Areas of Quadrilaterals
I.

Theorems
A.

The area of a rectange is equal to the product of its
base and altitude.

B.

The area of a parallelogram is equal to the product of
its base and its altitude.

C.

The area of a trapezoid is one-half the product of its
altitude and the sum of its bases.

II.

Colollaries
A.

The areas of two parallelograms have the same ratio as
the products of their respective bases and altitudes.

B.

The areas of parallelogram with equal bases have th.,
same ratio as their altitudes, and the areas of parallelograms with equal altitudes have the same ratio as
their bases.

C.

Two parallelograms having equal bases and altitudes are
equal.

III. Exercises, pages 2C70 208, 209, 210, 211, 216, 219, 220,
and 222, Mirick, Newell, and Harper
IV.

Cornplet

the "Wor!): rnit YTT", Anderson and Bridges
Activities III
Areas of Quadrilaterals

I.

Construet from cardboard "jiE-saw puzzles" or the following
figures:
A.

Rectangle

B.

Parallelogram

C.

Tra:nezofd
SmInre
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II.

Write a formula for each:
A.

Corollary

B. 'theorem
Correlations III
Areas of Quadrilaterals
I.

Art--Constructing "jig-saw puzzles."

II.

Reading and memorizing theorems and corollaries.

III. Writing theorems and corollaries.
IV.

Formulas in algebra and arithmetic.
Work Sheet III
Areas of Quadrilaterals

Write T for each true statement and F for each false statement.
1.

If a square and a rectangle have the same perimeter, they
have the same area.

2.

The area of a parallelogram is equal to its length times
its width.

3.

The area of a square is equal to a side squared.

4.

The area of a trapezoid is:

5.

The surface of a closed figure is the portion of the plane

A equal a(b plus bl).

bounded by the lines of the figure.
6.

Two surfaces are equivalent when they have the same area.

7.

The area of a rectangle is equal to the product of its base
andit,. altitude.

8.

The areas of two parallelograms have the same ratio as the
products of their respective bases and altitudes.

9..

44.

the base and altitude of a parallelogram are 9 inches and

7 incLe, its area is 62 square inches.

170
10.

If the base of a trapezoid are 12 feet and 8 feet, and the
altitude is 6 feet, its area is 60 square feet.

11.

If the area of a square is 64 square inches, one side is
16 inches.

12.

If the area of a rectangle is 64 square inches and the length
is 16 inches, then the width must be 4 inches.

Complete the following:
13.

The area of a parallelogram whose base is 4 and one-half
Inches and whose altitude is 18 inches is

14.

The bases of a trapezoid are 18 and 24 inches and the altitude is 16 inches.

15.

The area is

The side of a square is 6 and one-fourth inches.

The area

is
Its area is

16.

The perimeter of a square is 36 inches.

17.

If the bases of a trapezoid are 16 and 18 inches, and the area
is 85 square inches, its altitude is
A square is equal in area to a triangle whose base is 12 feet

18.

and whose altitude is 6 feet.

The length of a side of the

square is
19.

The area of a rectangle is 600 scuare inches and its base is

11;

36 in.

20.

Work the exercises, pages 207-211,

21.

Select tind work 20 probis fr= the rfferenct-,o listed in

The altitude is
irick, Newell, and Harper.

Study Guide I.
Key to Work Sheet III
Areas of Quadrilaterals
1. F

2.

F

3.

T

4.

5.

T

6.

T

F
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7.

T

11.

F

15.

39.06 square in.

8.

T

12.

T

16.

81 square in.

9.

T

13.

81 square in.

17.

5 in.

10.

T

14.

336 square in.

18.

6 feet

16 2/3 inches

19.

Study Guide IV
Projections
I.

Learn what the projection of a line-segment is.

II.

Illustrate the projections of line-segments with a neat
drawing.

III. Make a list of the theorems related to projections.
74

IV.

Understand these theorems.

V.

Write the formulas for each tbeorem.

VI.

Draw the figure for each theorem without the aid of your book.

4, VII.

Fl

Select problems related to each theorem and work on paper.

VIII.Make one original problem for each theorem.
IX.

Be prepared to write the proofs of each theorem without the
aid of your book.
References

Gordon R. Mirick and others, Plane Geometry and Its Uses, pp. 223-228.
William W. Strader and Lawrence Rhoads, Plane Geometry, pp. 236-240.
Subject Matter IV
Projections
1.

Theorems and definitions
A.

The projection of a line-segment upon a given line is the
pert of the line between the fect of the perpendiculars
drawn from the extremities of the line-seirment to the
given line.

B.

In any triangle the square of the side opposite an acute

•,,t•,
fr tor,•

Ila4.6 •
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angle is equal to the sum of the squares of the other
two sides diminished by twice the product of one of
those sides and the projection of the other upon it.
C.

In any obtuse triangle the square of the side opposite
the obtuse angle is equal to the sum of the squares
of the other two sides increased by twice the product
of one of those sides and the projection of the other
upon it.

D.

If the square of the longest side of a triangle is
equal to the sum of the squares of the other two sides,
the angle opposite the longest side is a right angle.

E.

If the square of the longest side of a triangle is less
than the sum of the squares of the other two sides, the
angle opposite the longest side is acute.

F.

If the square of the longest side of a triangle is greater
than the sum of the squares of the other two sides, the
angle opposite the longest side is obtuse.

II.

Exercises, pages 223, 224, 225, 226, and 228, Mirick, Newell,
and Harper

III. Formulas

az= b2+ c2— c n,
B. 192= at -4-c2---/- 2
'
,he
-I- 211D2
c. a21-192-=
A.

Activities IV
Projections
C llne XY four inches long.

Drew KN, CL, end PR as the

projections of AD, CD and LP, respectively, upon line XY.

_
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When is the projection of a line-segment equal to itself?
When is it less than itself?

When is it the least possible?

Can it ever be greater than itself?
Correlations IV
Projections
I.

Art of drawing projections

II.

Writing theorems and their proofs

III. Reading theorems and definitions
IV.

Algebra--working with formulas
Work Sheet IV
Projections

Pill in the blanks with the correct answer.
1.

In any triangle the square of the side opposite an acute
angle
is equal to the

of the other two sides diminished by

twice the product of one of those sides and the
projection of
the other upon it.
2.

In any obtuse triangle the , square of the side oppos
ite the
obtuse angle is equal to the sum of the squares of
the other
two sides

of one of those sides and the projection

of the other upon it.
3.

If the square of the longest side of a triangle
is equal to
the sum of the square of the other two sides
, the angle
oup0 t're lonFest side is a

4.

an6le.

If the square of the longest side of a triangle
is less than
the sum of the squares of the other two sides,
the angle
‘).iiite the lonpest side is
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5.

If the square of the longest side of a triangle is greater
than the sum of the squares of the other two sides, the
angle opposite the longest side is

6.

A squared equal to b squared plus

7.

B squared equal to a squared plus

8.

In the formula azz-- 192-+

9.

In the formula

plus

--2-en

n equal

cll.._ (42-

, if

a equal 5, b equal

6, c equal 8, then n equal
10.

b2--i-C2— 2cn

In the formula

, if a equal 6, b equal

8, and c equal 10, n equal
11.

In the formula

b,
z a2- c 2-4 2m

12.

In the formula

2
at-f-- C +

,m

M

equal

, if a equal 6, b equal

12, and c equal 8, m equal
13.

Two sides of a triangle are 7 and 3 inches, and the median
to the third side is 5 inches.

14.

The third side is

Construct the three altitudes of an obtuse triangle, and
write six equations that arise under the theorems listed in
Subject Matter II.
Key to Work Sheet IV
Projections

1.

Sum of the squares

2.

Increased by twice the product

4.

Acute

5.

Obtuse

6.

C squared

nrr

7. C squared plus 2MC

.00

,
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bz+ c 2-a 2-

8.

N =

9.

4 11/16

10.

6.4

11.

M =

12.

2 3/4
1
x 2- =
X
2X5&/ _.-_ II. 22;n.

13. 50

Culminating Activity
Divide the class into two groups and arrange for a geometry
match, coverinE only the formulas used thus far in geometry.

The

losing group to be responsible for arranging an entertainment
program for a class party.
Desirable Outcomes
I.

Knowledge and Understanding of:
A.

Areas of triangles and quadrilaterals
1.

Definitions
a.

The surface of a closed plane figure is the
portion of the plane bounded by the lines of
the figure.

b.

Any definite portion of a surface can be used
as a unit of measure.

c.

The area of a surface is the number of units
of a riven unit of measure enclosed by the
figure.

d.

Two surfaces are equivalent when they have the
same Erea.

2.

Theorems and their formulas
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a.

The area of a rectangle is equal to the
product of its base and altitude.

b.

The area of a parallelogram is equal to the
product of its base and altitude.

e.

The area of a triangle is equal to one-half
the product of its base and altitude.

d.

The area of a trapezoid is one-half the product
of its altitude and the sum of its bases.

e.

The square on the hypotenuse of a right triangle
is equal to the sum of the squares on the other
two sides.

3.

Formulas of the equilateral triangle

A
. 112

b.

.
B.

3=

2h

Projections
1.

The five theorems related to projections

2.

Formulas
z'z b2-/- C 2--

c
b. laz- a2-4- cz--, 2rn c
. a7-12/-?-z 2-42111)2a.

C.

Cl.

Proofs end application of problems
1.

Related to areas of triangles and quadrilaterals

2.

Related to projections

Attitudes toward:
A.

tr.,e and application of polygons in everydey life

B.

Use of algebra in geometry
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C.

Accuracy in algebra as well as in geometry

D.

Proof of the formulas Which they now commonly use in
arithmetic and algebra

E.

Creating a greater interest in mathematics as a whole

III. Habits of:
A.

Observing the correlation of geometry with other subjects

B.

Using abbreviations and formulas as much as possible in
the work of geometry.

C.

Wemorizing and understanding each formula and theorem
used

D.
IV.

Reviewing previous work each day

Appreciation for:
A.

Previous knowledge gained in arithmetic and algebra

B.

Knowledge gained in the areas of polygons

C.

Strong competition in class

D.

Proper entertainment along with class work
Leads to Other Units

The pupils will find that their knowledge gained while working with the areas of polygons will be of great help in understanding the following units:
Areas of Polygons
II.

Similar Figures

III. Ruler PolyFnno and Circles
IV.

Knowledge and Application of the Tools of Geometry
Straight Line Figures and Their Uses
Circles and Their Practical Use
TEACHE

EVALUATION

To *het extent does the unit:
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Ex.
V.G.
1.

G.

-

F. P.

None

Involve a variety of direct
1

sensory experiences?
2.

Provide for free informal
association of pupils?

3.

Provide an opportunity for
V

manipulative activity?
4.

Make a coherent *hole?

5.

Provide a considerable amount
P/

of student activity?

1

6.

Produce satisfying outcomes?

7.

Provide sufficient concrete

1v'

and illustrative material?
.

8.

Have a useful purpose in the
present and future life of the
pupils?

9.

Reproduce actual life situation
P/

as far as possible?
10.

Utilize materials as they occur

I

1

I

1

----'

V'

in life?

5

i

U.

Contain some concrete material?

12.

Provide opportunity to pupils t 1
1

v

I
1

pun, and 61rect
activity as far as possible?
1

13.

Provide opportunity to judge,
I

choos,
,, and evaluate?
14.

End or lie within the available
time?

.41;
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Ex.
15.

V.G.

G.

F.

P.

None

Make it possible for anew
teacher to put it in Practice ,
if she desires?

16.

State clearly where materials
may be obtained?

17.

Give complete, exact references?
Pupil Tests
Knowledge Test

Write T for each true statement and F for each false
statement.
1.

Triangles with equal bases and equal altitudes
are equal.

2.

The area of a trapezoid equals one-half the produ
ct of its
base and altitude.

3.

The area of a triangle is: A equal ab.

4.

If a square and a rectangle have the same perim
eter, they
have the same area.

5.

11

'-

The area of a parallelogram is equal to its base
times its
altitude.

4!
M. The area of a square is equal to a side
squared.

i
,.* 47.
74
8.

Two triangles having equal bases are equal.
If the base of a triangle is 10 and its altit
ude is 6, its
7aren

9.

CO.

The areas of two parallelograms have the same
ratio as the
products of their respective bases and altitudes.

10.

If the beee a..'t: altitude of e parallelogram are
E and 7
incoes respectively, its area is 23.

"'"!
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11.

The square on one side of a right triangle is equal to the
sum of the other two sides.

12.

The altitude of a triangle is:

h equals to one-half the

side times the square root of 3.
13.

The square on one leg of a right triangle is equivalent to
the difference of the squares on the hypotenuse and the
other leg.

14.

If the bases of a trapezoid are 10 feet and 6 feet and the
altitude is 4 feet, its area is 120 square feet.

15.

If the area of a square is 100 square feet, one side is
10 feet.

1E.

If the area of a rectangle is 32 square inches and the
width is 4 inches, the length must be 8 inches.

17.

The area of any two triangles have the same ratio as the
products of their respective bases and altitudes.

18.

a', 1/4- C

2cfri

19.
20.
Complete the following:
21.

The area of a

is:

A equal lw.

22.

The area of a

is:

A equal S squared.

23.

The arca of a

is:

A equal one-half bh.

24.

Tho

is:

A equal one-half h(a' plus b 1 ).

25.

If the base and altitude of a parallelogram are 4 and one-

,)f a

half and 18 inches respectively, its area is
26.

The base an
Its area is

a1ttuc c'f a trianGle are 18 and 22 inches.
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27.

The sides of a triangle are 10, 14, and
16 inches.
area is

28.

The side of a square is 7 and one-half
feet.

Its

Its area

s
29.

The perimeter of a square is 48 inches.

30.

The bases of a trapezoid are 18 and 24 inch
es and the altitude is 16 in. Its area is

31.

The bases of a trapezoid are 16 and 18
feet and the area is
85 sq. ft. Its area is

32.

The area of a triangle is 36.6 and the
base is 12.2.

Its area is

The

altitude is
33.

A squared equal b squared plus

34.

The base of a rectangle is 12 ft. and
its altitude is 9 ft.
Its area is

35.

In the formula

al,- 122-+ C 2- 2c y , if

a equal 6, b equal El,

and c equal 10, n equal
36.
37.
38.

as.

In the formula

ri, L.) 4- C

--(12, n equal
•
2.c
The area of a square is 64 sq. ft. The
perimeter is
.
One side of an equilateral triangle
is 6 inches. Its altitude is
The two leas of a right triangle are
6 in. and 8 in.
hylootenuse is

T

' 40.

The altitude of an equilateral tria
ngle is 12 in.
is

The

A side

Key to Knowledge Test

1. a
2.

F

4.

F

5.

F

6.

T
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7.

F

18.

io

29.

144 sq. in.

8.

P

19.

T

30.

336 sq. in.

9.

T

2D.

F

31.

5 ft.

10.

F

21.

Rectangle

32.

6

11.

F

22.

Square

33.

C squared - Zen

12.

F

23.

Triangle

34.

108 sq. ft.

13.

T

24.

Trapezoid

35.

6.4

14.

F

25.

81 sq. in.

36.

4 11/16

15.

T

26.

198 sq. in.

37.

32 ft.

16.

T

27.

69.28 sq. in.

38.

3 times the sq.

17.

T

28.

56i sq. ft.

39.

10 in.

40.

root of 3
13.86 in.

Attitude Test
Answer Yes or No.
1.

Do you like geometry better than you did algebra?

2.

Does your knowledge of algebra aid you in geometry?

3.

Can you understand formulas better now?

4.

Do you have a greater interest in mathematics as a whole?

5.

Are you required to do too much memory work in geometry?

6.

If you were to start again as a freshman, would you devote
more time and study to mathematics?

7.

Have you worked as hard as you should have in geometry?

8.DJCS

t-rti

teacher dc too much of your work?
Habit Test

Check the desirable statements.
1.

I do a sufficient amount of memory work.

2.

I review only When the teachcr tells me to review.

3.

I work only the problems that I think will be on the test..
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4.

I memorize and understand each formula and theorem.

5.

I use abbreviations and formulas as far as possible in my
work with geometry.

6.

I ask questions wlen I do not understand the assignment.

7.

I try to do my best at all times.

8.

I make it a practice of applying knowledge gained in the
areas of polygons to everyday life activities.
Key to Habit Test
A desirable result is that they check all statements with

the exception of 2 and 3.
Appreciation Test
Write Yes or No.
1.

Do you appreciate your knowledge of algebra and arithmetic
while working with the areas of polygons?

2.

Do you appreciate the use of formulas in geometry?

3.

Do you like to work with practical formulas?

4.

Are you satisfied with your grades in geometry?

5.

Do you have a better understanding of the areas of polygons
after learning the proofs of the theorems?
Key to Appreciation Test
A desirable answer is Yes to all questions.
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Similar Figures
When a photograph is enlarged, the new figures are similar
to the old ones.
A

The maps of a country are similar since one

merely a lareor picture of the other.

13

Solids may also be similar.

We have different sires of hats, shoes, oranges, bottles, and so
forth.

D,

In mathematical work we must give an exact definItion of

similar fignires and not sPy merely thrt tley have
We must also have an exact measure of similarity.

scre shsne.
We do this

measuring by comparing a line in one figure with the correspondtng 11ne '•,f the otl7rr

In the fcllowins unit.

IceL • v111 be t-7-aur.--t out
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Grade Placement.--Eleventh or twelfth
Time Allotment.--Twenty-eight days
Central Theme.--Comparison
Objectives
A.

B.

Knowledge and Understanding of:
1.

Terms and definitions used in similar figures

2.

Ratio and proportion

3.

Proportion and similar triangles

4.

Comparisons of lengths and areas

Attitudes toward:
1.

Practical application of similar figures

2.

An exact definition and comparison of similar figures

3.

The Importance of proper and constant review

4.

The association of old ideas with new ideas gained in
geometry

C.

Habits of:
1.

Applying knowledge gained in similar figures to everyday
activities

D.

2.

Being exact in comparison of figures

3.

Preparing lessons well

4.

Seeking new ideas, but holding on to good old ideas

Appreciation for:
1.

Kne,wledc

2.

Exact work in comparison of figures

3.

New ideas gained in geometry

1:7

A

5.

A

gained in working with simllar figures

-_-eater desire to work with geometric figures

Health and happiness

40,
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Approach
The study of similar figures is the principal topic of this
unit.

You will learn when figures are similar, some of the con-

sequences of similarity, and some of the applications in the work
of designers, engineers, and architects.
Study Guide I
Terms and Definitions Used in Similar Figures
1.

Make a list of the terms used in similar figures.

2.

Write, without the aid of your book, the definition to as many
of these terms as possible.

3.

Check this list of definitions to see how many you do not know.

4.

Make another list of terms and their definitions, and include
only the ones you have missed.

5.

Study and check yourself until you know them.

6.

Give illustrations or examples of each term.

7.

Learn the correct spellin

of new words.

References
Webster Wells and Walter Hart, Progressive Plane Geometry, pp. 185,
186, 189, and 195.
Gordon R. !trick and others, Plane Geometry and Its Uses, pp. 239241, 250, and 287.
Subject Matter I
and Definiti
1.

Uset in Siilar Figures

The ratio of two magnitudes of the same kind is the quotient
of their numerical values.

2.

L proportion is the expression of two equal ratios.

3.

The four numbers of a proportion are spoken of as the four
terms of a proportion.

11[
•=4- .1.?"-.St•
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4.

The first and last terms of a proportion are called the
extremes.

5.

The second and third terms of a proportion are called the
means.

6.

The first and third terms are called the antecedents or
numerators.

7.

The second and fourth terms are called the consequents or
denominators.

8.

The last term of a proportion is called the fourth proportional to the other three, provided the second and third terms are
unlike.

9.

If the means of a proportion are alike, either mean is called
the mean proportional between the other two terms.

10.

When three terms are in continued proportion, the last term
is called the third proportional to the other two terms.

11.

A proportion is arranged by alternation when the second and
third terms are interchanged.

12.

inverted.

1
rit

A proportion is arranged by inversion when each ratio is

13.

Two polygons are suid to be similar if their angles are
respectively equal and their corresponding sides are in
proportion.

14.

The ratio of one side of ont, polygon to the correspond.lrg
side of the second is called the ratio of similitude.

15.

The pantograph is an instrument used in enlarging or reducinE maps ant pictures.
Activities I
Terms and Definitions Used in Similar Figures
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1.

Make a list of what you think are the most important terms.
Bring this list to class.

2.

Discuss these lists in class, giving reasons for your selection.
Correlations I
Terms and Lefinitions Used in Similar Figures

I.

II.

Writing
A.

Listing terms

E.

Writing the definitions

Spelling words related to
A.

Ratio and proportion

B.

Proportions and similar triangles

III. English
A.

Oral expression

B.

Written expression
Work Sheet I
Terms and Definitions Used in Similar Figures

Supplj the missingLword or words.
1.

The

is an instrument used in enlarging or reducing

maps and pictures.
- 2.

The bast term of a proportion is called the

pro-

portional to the other three, provided the second and third
terms e.re unlike.
5.

The ratio of one side of one polygon to the corresponding
side of the second is called the ratio of

4.

If the means of a proportion are alike, either mean Is called
the

between the other two terns.
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5.

Two polygons are said to be similar if their angles are
and their corresponding sides are

respectively
in
6.

When three terms are in continued proportion, the last
term is called the

7.

to the other two terms.

A proportion is arranged by

when the second and third

terms are interchanged.
8.

A proportion is arranged by

when each ratio is

inverted.
9.

The second and fourth terms are called the

or

10.

The first and third terms are called the

11.

The first and last terms of a proportion are called the

12.

The second and third terru3 of a proportion are called the

13.

The four numbers of a proportion are spoken of as the four

or

of a proportion.
14.

A

15.

The ratio of two magnitudes of the same kind is the

is the expression of two equal ratios.

of their

values.
Key to Work Sheet I

Terms and Definitinns Used in Similcr Figures
1.

PantoEraph

5.

Equal: proportion

2.

Fourth

6.

Third proportion

4.1•

Similitude

7.

Alternation

4.

Mean proportional

8.

Inversion
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9.

Consequents; denominators

12.

Means

10.

Antecedents; numerators.

13.

Terms

11.

Extremes

14.

Proportion

15.

Quotient; numerical

Study Guide II
Ratio and Proportion
I.

Make a list of the nine principles of proportion.

II.

Memorize these principles and understand their application.

III. Write carefully the "given" and the "to prove" of each
principle.
IV.

Write the proofs of each principle.

V.

Study the proofs until you are able to write the complete
proofs without the aid of your book.

VI.

Work problems related to each principle.

VII. Make one original problem of each principle and work completely.
VIII.Review all axioms, postulates, theorems, and corollaries.
References
Joseph A. Nyberg, Fundamentals of Plane Geometry, pp. 219-236.
Gordon R. Mirick and others, Plane Geometry and Its Uses,
pp. 239-246.
Webster Wells and Walter Kart, Progressive Plane Geometry,
pp. 185-169.
William W. Strader and Lawrence Rhoads, Plane Geonetry,
pp. 161-189.
Subject Matter II
Ratio and Proportion
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I.

Principles of proportion
A.

In any proportion the product of the means is equal to
the product of the extremes.

B.

If the product of two quantities is equal to the product
of two other quantities, either two may be made the means
and the other two the extremes of the proportion.

C.

If four quantities are in proportion, they are in proportion by alternation.

D.

If the two antecedents of a proportion are equal, the
two consequents of the proportion are equal.

E.

If four quantities are in proportion, they are in
proportion by inversion.

F.

If four quantities are in proportion, they are in
proportion by addition; that is the ratio of the sum
of the first and the second to the second equals the
ratio of the sum of the third and the fourth to the
fourth.

G.

If four quantities are in proportion, they are in
proportion by subtraction; that is, the ratio of the
difference of the first and the second equals the
ratio of the difference of the thf.rd and the fourth
to the fourth.

a.

if any three terms of one proportion are equal
respectively to the three corresponding terms of
another proportion, the other two terns are equal.

I.

In a series of equal ratios the sum of the antecedents
Is to the sum of the consequents as any antecedent to
its consequent.
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Exercises

II.

A.

pp. 243, 244, 245, 246, Mirick, Newell, and Harper

B.

pp. 186, 187, 188, Wells and Hart
Activities II
Ratio and Proportion

Each pupil select a stick 20 inches in length.

Cut the

stick into two parts such that the ratio of the parts will be as
Do this by imagining the stick divided into five equal

2 to 3.
parts.

Check the length of each part by an algebraic method of

equations.
Correlations II
Ratio and Proportion
I.

Writing principles and definitions.

II.

Reading and memorizing the definitions and principles.
Algebra--working algebraic equations.

IV.

Health --an appreciation for good health.
Work Sheet II
Ratio and Proportion

_1.

or the relation expressed by

A ratio is a

one term by the other.
2.

A proportion is a statement of

3.

Check the expressions that are ratios:
A
*

4.

2

C.

7 1/8

D.

2X equal 4

If John is 18 years old and Bill is 12, the ratio of Billie
age to John's is

-5.

7/8

between two ratios.

•

The ratio of one foot to one yard is
one foot is

; of one yard to
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6.

Check only the proportions in these:

A.

X : Y as M

N

B.

A/R as S/X

C.

A times A as A squared

D.

4/2 as to 2/1

E.

3

•

4 as 6 : 8

7.

In the proportion 8 : 4 as 6 : 3 the terms
are

B.

In the proportion 4/8 as 1/2 the terms are

9.

In the proportion M : N as X : Y the means
are

10.

In the proportion A/B as X/Y the means are

11.

In the proportion 6/8 as 3/4 the extremes
are

12.

If the ratios A/C and X/D are joined by
an equal sign, they
become a

13.

Mary made a grade of 85 on a test.

Jane made 76.

The

relationship expressed as a ratio could be

14.

A dollar is to a dime as a dime is to

/5.

A nickle is to a penny as a quarter is to a

or

. The

proportion expressing the relationship
is

16.

equal

Put one check for a proportion and two chec
ks if it has a
mean proportional.
A.

3/6 equal 4/8

D.

13/18 equal 21/26

E.

7/8 equal 8/7

F.

8,4 equal 100/50

G.

2 : 3 equal 3 : 4

H.
;

17.

B.

5/7 equal 3/4

9/4

3 : 7 equal A : 14, A equal

4 18. If 6/X equal 5/4, X equal
19.

Tf C : D equal X : 1, D equal

20.

If 9/7 equal 8/1, Y equal

•

•
..

4-.-17/9

C.

15/6 equal 25/10
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21.

If X : Y equal P

Q then X/Y plus A equal P/Q plus A

and X/Y - 3 equal P/Q - 3 (True or False).
22.

If two supplementary angles have a ratio of 1 to 5, the
angles are

25.

and

If two complementary angles have a ratio of 7 to 3, the
angles are

24.
4

and

If 3 : A equal A : 12, product of means equals
of extremes equal

; A equals

25.

The proportion C : X equal D

Ak

D

26.

The proportion M : 3 equal X : A becomes V plus 3 : 3

R becomes R

X equal

C by

equal X plus A : A by
27.

The proportion C

R equal S

B becomes R

C equal

B : S by
28.

The proportion 8 : 2 equal 4 : 1 becomes 6 : 2 equal
3 : 1 by

29.

The proportion A : C equal F
C

E become A : F equal

E by

If X squared equal AC, a proportion containing a mean
proportional is

equal

Key to Work Sheet II
Ratio and Proportion

II

1.

; 2.

Ai-T.

3.

Quotiest; dividing

4.

2/3

Equality

5.

1/3; 3/1

Cheek A and B

6.

Check A, B, D, and w

••

',of:.
•

-

7.

8, 4, 6, 3

19.

CY/X

8.

4, 8, 1, 2

20.

6 2/9

9.

N, X

21.

True

10.

6, X

22.

30; 150

11.

6, 4

23.

63; 27

12.

Proportion

24.

A squared; 36; 6

13.

85/76; 76/85

25.

Extreme alternation

14.

A cent

26.

Addition

15.

5:1; 25:5

27.

Inversion

16.

Check A, B, C, F, H, and

28.

Subtraction

H twice.
17.

6

29.

Mean alternation

18.

4.8

30.

A:X; X:C

Study Guide III
Proportions and Fdimiler Triangles
I.

Review the definitions and principles of ratio and proportion.

II.

Make a list of the theorems and corollaries of proportions
and similar tirangles.

III.

Draw the figure for each theorem and corollary.

IV.

With the aid of your book study and understand the proofs
of each theorem and corollary.

V.

Close your book and write the complete proof of each theorem
and corollary.

VI.

quote from memory each theorem and corollary.

VII.

Work problems related to each theorem and corollary.

VIII. Learn to spell cll new words.
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Subject Matter III
Proportions and Similar Triangles
I.

Theorems
A.

If a line is drawn through two sides of a triangle
parallel to the third side, it divides the two i'ides
proportionally.

B.

If a line divides two sides of a triangle proportionally,
it is parallel to the third side.

C.

Triangles that are mutually equiangular are similar.

D.

Any two corresponding altitudes of two similar triangles
have the same ratio as a pair of corresponding sides.

E.

Triangles that have an angle of one equal to an angle of
the other and the including sides proportional are similar.

F.

If two triangles have their sides respectively proportional,
they are similar.

G.

If two triangles have their sides parallel, each to each,
the triangles are similar.

II.

Corollaries
A.

If three or more parallels are cut by

two

transversals,

any two segments of one transversal have the same ratio
as the corresponding segments of the other transversal.
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B.

A line parallel to one side of a triangle inte
rsecting
the other two sides forms with the sides a tria
ngle
similar to the given triangle.

C.

Two triangles are similar if two angles of
one are equal
respectively to two angles of the other.

III. Exercises, pages 252, 254, 255, 257,
259, 260, and 261,
Mirick, Newell, and Harper.
Activities III
Proportion and Similar Triangles
Have each pupil take two sticks or rods and
hinge them together so that the long ends are twice the
lengths of the short
ends. Show how an architect or draftsma
n could use the instrument to find lengths on a required draw
ing, the dimensions of
a -which are to be twice that of the instrument.
Correlations III
Proportions and Similar Triangles
I.

'II.

Art
A.

Drawing figures for the theorems and coro
llaries

B.

Yaking an instrument in activities II

Reading and memorizing theorems and coro
llaries
Work Sheet III
Proportions and Similar Triangles

Write T for each tnle statement en.J_
F for each false statement.
1. If a line is drawn through two
sides of a triangle perpendicular to the third side, it divides
the two sides proportionally.
2.

-^4.11111.0•0•....

If a line divides two sides of a tria
ngle proportionally,

.••,01••••IrlyeZ

t"

•

• • i•:VII vv. ;••"I.• ••••X•011:•vor
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it is parallel to the third side.
3.

Any two altitudes of two similar triangles have
the same
ratio as a pair of corresponding sides.

4.

Trialvgles that have an ande of one equal to
an angle of the
other and any two aides proportional, they are
similar.

5.

If two triangles have their sides parallel, each
to each, the
triangles are similar.

6.

Triangles that are mutually equiangular are simi
lar.

7.

Two triangles are similar if two angles of
one are equal
respectively to

two angles of the other.

, Given the proportion a/b equal c/d:

I

8.

Ad equal be

.9.

Ab equal de

, 10.

A/c equal c/b

: Fill in the blanks with the correct answ
er.
_
11. If ZX equal 20, VZ equal 9, and ZY equal
12,
' -;
II
12.

then 1W equal

.

If ZV equal 8, VX equal 9, and WY equal 5,
then ZW equal

•

If XZ equal 18, ZV equal 8, and WY equal 4.84
then ZY equal
Given:
VW parallel to ZX
Prove:
ZY/XY equal ZV/XW

V

• 9•••Nar.-• • st...

••• • 0f0
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15.

Given:
DE parallel to AB
Prove:
:13
AC/DA equal BC/Ei3

16.

Work any five of the exercises, page 252, Mirick, Newell,
and Harper.

17.

Work any six of the exercises, page 255, tirick, Newell,
and Harper.

18.

Do any ten of the exercises, page 260 and 261, Miriek,
Newell, and Harper.

19.

Do any eight of the exercises, page 197, Wells and Hart.

20.

Do any five of the practical applications, page 294,
Mallory, Virgil S.
Key to Work Sheet III
Proportions and Similar Triangles

,
*

1.

F

5.

T

9.

F

2.

T

6.

T

10.

F

3.

F

7.

T

11.

52/5

4.

F

8.

T

12.

44/9

13.

8.64

14. (1)

ZV/VY equal XW/WY

(1) Line parallel to one side

(2)

VY/ZV equal WY/XW

(2) Inversion

(3)

Vv plus ZV

1
1.,
i

(4)
4
2

(5)

„7.

4

•

equal

WY.plus XW (3) Addition

VY plus ZV equal ZV/XW
plus A'

ri

.Y/tV
7

equal ZV/XN

(4) Addition
(5) SubstitutIon
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15.

(1)

CD:CA equal CE:'LB

(1) Line parallel to
one side

(2)

CD plus DA:DA equal CE plus EB:EB

(2) Addition

(3)

AC/DA equal BC/EB

(3) Substitution

Study Guide IV
Comparison of Lengths and Areas
Review the definitions, principles, theorems, and corollaries
studied thus far in this unit.
I II.
.

Write seven theorems and one corollary pertaining to comparison of lengths and areas.
Study the theorems and the corollary, rewriting them in your

*

I IV.
1 V.

own words, but containing the same meaning.
Draw a neat figure for each.
Close your book and write the "given" and the " to prove."
Check your work from the book and repeat if necessary.

.

Study the proofs of each one carefully.
write the complete proofs.

Close your book and

Check your work from the book and

repeat if necessary.
VII.

Be able to quote each theorem and the corollary.

VIII. Learn to spell any new words.
IX.

Work problems pertaining to each theorem.
References

Webster Wel13 and IfiLlter Fert, Progressive Plane Geometry,
pp. 218-220.
Joseph A Nyberg, Fundamentals of Plane Geometry, pp. 234-235.
1F Gordon R. N.irick cnd other;, Plane Geometry and Its Uses,
.01
pp. 264-271.
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Subject Matter IV
Comparison of Lengths and Areas
I.

Theorems and corollary
A.

The areas of similar triangles have the same ratio as
the squares of any two corresponding sides.

B.

Two similar polygons can be divided into the same number
of triangles similar each to each and similarly placed.

C.

The perimeters of two similar polygons have the same
ratio as any two corresponding sides.

D.

Two corresponding diagonals of two similar polygons
have the sane ratio as any two corresponding sides.

E.

If two polygons are composer..t of the same number of
triangles similar each to each and similarly placed,
the polygons are similar.

F.

If two polygons are each similar to a third polygon,
they are similar to each other.

G.

The areas of two similar polygons have the same ratio
as the squares of any two corresponding sides.

H.

The areas of two triangles that have an engle of one
equal to an angle of the other have the same ratio as
the products of the sides including the equal angle.

. Constructions
A.

Upon a given line -segment corresponding to a side of a
given polygon, to construct a polygon similar to the
given polygon.
To construct a polygon congruent to a given five-sided
polygon.

%me
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III.

Exercises
A.

pp. 264 and 266, Mirick, Newell, and Harper.

B.

pp. 269, 270, and 271,

irick, Newell, and Harper

Activities IV
Comparison of Lengths and Areas
I.

Construct a rectangle similar to a given rectangle.

II.

Construct a square similar to a given square.

III.

Construct a triangle similar to a given triangle.
Correlations IV
Comparison of Lengths and Areas

I.

Writing the theorems and corollaries

_II.

Art

III.

A.

Drawing the figures for the theorems

B.

Constructing polygons

Reading and rewording the theorems
Work Sheet IV
Comparison of Lengths and Areas

Fill in the blanks with the eorrect answers.
1.

The areas of similar triangles have the same ratio as the
of any two corresponding sides.

2.

The perimeters of two similar polygons have the same
as any two corresponding sides.

3.

Two corresponding diagonals of two polygons have the sane ratice
as any two corresponding sides.

4.

The areas of two similar polygons have the same ratio as
of any two corresponding sides.

5.

If two polygons are each

to a third polygon, they are

similar to each other.

'

r
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6.

the
The corresponding sides of two similar triangles are in
ratio of 1 to 2.

7.

Their areas are as

to

and 7
Two corresponding sides of two similar triangles are 5
inches.

The area of the smaller is 12 1/2 sp. in.

The area

of the larger is
8.

and

Two corresponding altitudes of Example 7 are
•

9.

The perimeters of two similar polygons are 25 and 30 inches.
One side of the first is 7 1/2 inches.

The corresponding

side of the second is
10.

The sides of a polygon are 7, 8, 6, and 4 inches.
perimeter of a similar polygon is 50 inches.

The

The sides of

this polygon are
11.

Two given polygons are similar.
5, 7, 9, 8 and 13 inches.
is 6 inches.

12.

The shortest side of the second

The other four sides are

The corresponding sides of two similar polygons are in the
ratio of 2 to 3.

13.

The sides of the first are

Their areas are as

to

The areas of two similar polygons are 8 and 72 sq. in.

If

a side of the first is 3 inches, the corresponding side of
the second is
14.

The corresponding bases of two similar polygons are 4 and 7
inenes.

The area of the first is 32 sq. in.

The area of the

second is
15.

The sides of one triangle are 6, 8, and 10 inches and the
shortest siae of a similar triangle is 9 inches.
two sides are

and

The other

*r
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16.

The areas of two similar triangles are 13 1/2 and 24 sq. in.
If a side of the first is 4 inches, the corresponding side
of the second is

17.

The areas of two similar triangles are 12 1/2 and 24 1/2 sq.
in.

The ratio of a pair of corresponding sides is

to
18.

The three sides of one triangle are 7, 8, and 9 inches and
the perimeter of a similar triangle is 36 inches.
are

19.

.1

Its sides

•

The corresponding bases of two similar polygons are 8 and
11 inches.

If a diagonal of the first is 12 inches, the

corresponding diagonal of the second is
20.

The Lreas of two similar polygons are 37 1/2 and 54 sq. in.
If a diagonal of the first is 5 inches, the corresponding

'7

diagonal of the second is
21.

4;

The areas of two similar triangles are 12 1/2 and 24 1/2 sq.
in.

22.

The ratio of their corresponding sides is

to

Using the equation AX equal MN, a proportion, in which the
fourth term is X, is

Prove:
23.

The area of similar triangles have the same ratio as the square
of any two coresponding sides.

24.

Prom a point witt,i.n a po4gpn line-segments are drawn to all
vertices.

Prove that the polygon formed by connecting the

midpoints of these line-segments in order is similar to the
original polygon.
25.

The areas of two similar ;olygons have the same ratio as the
squares of any two corresponding sides.
4.•
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Key to Work Sheet IV
Comparison of Lengths and Areas
1.

Squares

12.

4 to 9

2.

Ratio

13.

9 in.

3.

Similar

14.

98 sq. in.

4.

Squares

15.

12 and 15 in.

5.

Similar

16.

5 1/3 in.

6.

1 to 4

17.

5 to 7

7.

24i sq. in.

18.

10i, 12, and 13* in.

8.

5 and 7 in.

19.

16i in.

9.

9 in.

20.

6 in.

10.

14, 16, 12, and 8 in.

21.

5 to 7

11.

8 2/5, 10 4/5, 9 3/5, and

22.

a/in

equal n/i

15 3/5
24.

Each side of the resulting polygon is para
llel to a sidc, of
the original polygon and equal to onehalf of that side.
Show the two polygons mutually equi
angular.
Culmination Activities

Guide the pupils in preparing a set
of practical problems
by dividing the class into four
teams, allowing each team to make
one special report on their prac
tical problems. The teams choose
their own topics for problems and
their own methods of presentation.
A good form to follow is a brief hist
ory of the prctblem, then
a discussion or actual solution
with the help of pictures, original
drawinps, and models. Allow each repo
rt to be followed by a general
discusclon with menbern of othcr teat
-.s makins cortritutIoni.
Desirable Outcomes
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I. Knowledge and Understanding of:
A.

Ratio and proportion
1.

Definitions
a.

The ratio of two magnitudes of the same kind
is the quotient of their numerical values.

b.

A proportion is the expression of two equal
ratios.

c.

The four numbers of a proportion are spoken
of as the four terms.

d.

The first and last terms of a proportion are
called the extremes.

e.

The second and third terms are called the means.

f.

The last term of a proportion is called the
fourth proportional to the other three provided
the second and third terms are unlike.

a.

The first and third terms are called the antecedents.

h.

The second and fourth terms are called the consequents.

2.
B.

The nine principles of proportion.

Proportion and Similar Triangles
1.

Use and the application of the seven theorems in
Subject Matter II.

2.

Use and the application of the three corollaries
in Subject Matter II.

C.

Co!rperison of Lengths and Areas
1.

Theorems and corollaries

4
.
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a.

The areas of similar triangles have the same
ratio as the squares of any two corresponding
sides.

b.

Two similar polygons can be divided into the
same number of triangles, similarly placed,
and similar each to each.

c.

The perimeter of two similar polygons have the
same ratio as any two corresponding sides.

d.

Two corresponding diagonals of two similar
polygons have the same ratio as any two corresponding sides.

e.

If two polygons are each similar to a third
polygon, they are similar to each other.

f.

The areas of two similar polygons have the
same ratio as the squares of any two corr sponding sides.

g.

The areas of two triangles that have an angle
of one equal to an angle of the other

have

the same ratio as the products of the sides
including the equal angles.
D.

Constructions
1.

Congruent and similar polygons
Figures relatolri to problems and exercises

E.

Proofs and application of problems
1.
•

Related to ratio and proportion
RelFteC to rr-rtion and slr. ,Er trianElcs
Related to comparison of len7ths and areas

•

•

.•le ••••••"••••••••,7
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n0.

••

1.410,11.1111.111.14,

208
II.

Attitudes toward:
A.

ties
Use of similar figures to everyday life activi

B.

Culminating activities

C.

A reasoning power in geometry

D.

engineering,
The necessity of geometry to vocations such as
architecture, and navigation

E.

Learning to think for themselves

F.

Originality

III. Habits of:

IV.

A.

Thinking for themselves

B.

Analyzing critically

C.

Exercising originality

D.

Possessing independent judgment

E.

ons
Realizing the necessity of geometry to certain vocati

Appreciation for:
A.

Independent judgment

B.

Ability to think for themselves

C.

Originality

D.

Intelligent understanding of practical geometry in life

E.

Thoroughness

41.•

Leads to Other Units
It is easily observed that if this unit had been omitted, it
world greatly handicap the understanding of the following units:
I.

Similar Figures

II.

Regular Polygons and Circles

711. Knorledce and Application of the Tools of Geometry
IV.

Straight Line Figures and Their Uses

6.0.'!•••••
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V.

Circles and Their Practical Use

VI. Areas of Polygons
TEACHER EVALUATION
Ex.

To What Extent Does the Unit:
1.

Involve a variety of direct

V.C.

G.

F.

P.

V

sensory experiences?
2.

Provide for free informal
association of pupils?

3.

v
„

Provide an opportunity for

v

manipulative activity?
4.

Make a coherent whole?

5.

Provide a considerable amount

V.

Produce satisfying outcomes?

7.

Provide sufficient concrete

,

and illustrative material?
8.

.
V

of student activity?
6.

,

v

r

f
!

Have a useful purpose in the

v

present and future life of the
pupil?
9.

Reproduce actual life situa-

V

tions as far as possible?
10.

Utilize materials as they

,

V

occur in life?
11.

Contain some concrete material,,

12.

Provide opportunity for pupils
tc

plan, and direct

activity as far as possible?

i

None
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Ex.
13.

V.G.

G.

P.

None

Provide opportunity to judge,
choose, and evaluate?

14.

F.

J

••••

End or lie within the avail-

;

V
able time?
15.

Make it possible for a new
teacher to put it into
practice if she desires?

16.

State clearly Where materials

V

may be obtained?
17.

Give complete, exact references?
Pupil Tests
Knowledge Test

Fill in the blanks with the correct answers.
1.

If X : 3 equal C : Y, then X/C equal E/Y by

•

2.

If 3 : A equal 4 : B, then,B/A equal 4/3 by

•

3.

In the proportion 3 : 6 equal A : C, 3C equal 6A, because

-,

•

4.

If three angles of one triangle equal respectively to three
angles of another triangle, the corresponding sides are

5.

A line parallel to the base of a triangle and passing through
thr: oler tr) slCes

6.

The

7.

The altitude of a right triangle, drawn to the hypotenuse is

sides of similar triangles are

tl,e mean ;roportional between
8.

Each leg of a right trianr;le, which has an altitude drarn to
the hypotenuse, is the mean proportional between
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9.

Four is the mean proportional between
is the lonEest side of a right triangle.

10.

The

11.

Two triangles having equal bases have the same ratio as
their

12.

Parallelograms having equal bases are to each other as
their

13.

Triangles having equal altitudes are to each other as

14.

Regular polygons of the same number of sides are

15.

The regular polygon of the fewest sides is the

16.

Kutually equiangular triangles are

17.

The mean proportional between 2 and 12-- equals

18.

If 2a ; 2b equal 2c : x and a : b equal e : y; in terms of
y, x equals

19.

The altitudes of two similar triangles have the same rauio
as that of

20.

The corresponding sides of two similar triangles are in the
ratio of 1 to 2.

21.

Their areas are as

to

The perimeters of two similar polygons are 25 and 30 inches.
One side of the first is 71 in.

The corresponding side of

the second is
22.

The corresponding bases cf two similar polygons are 4 in. and
7 in.

The area cf the first is 32 so. in.

The area of the

second is
23.

The sides of one triangle are 6, 8, and 10 in. and the shortie of a simiir triangle is 9 in.
are

The other two sides

and

.7.40111.
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24.

The areas of two similar triangles are 12i and 24i sq. in.
to

The ratio of their corresponding sides is
25.

Using the equation AX equal MN, a proportion in which the
fourth term is X, is

Write T for eaoh true statement and F for each false statement.
26.

Two triangles which are similar have sides 6 and 4 inches
respectively.

If the base of the first is 9, the base of

the second is 6.
27.

Regular polygons of the same number of sides are similar.

28.

All regular polygons are similar.

29.

Two isosceles triangles are similar.

30.

All equilateral triangles are slmilar.

31.

If X : Y equal

32.

The area of similar triangles have the same ratio as the

q : R,

then XR plus C equal

Yq

plus C.

squares of any two corresponding sides.
33.

The corresponding sides of two similar polygons are in the
ratio of 2 to 3.

Their areas are as 4 to 6.

34.

In the proportion 6/8 equal 3/4 the extremes are 3 and 8.

35.

In the proportion M : N equal X

Y the means are N and X.

Key to Knowledge Test
1.

Mean alternation

2.

Extreme alternation

3.

The 71-o'?uct of the means equal the produnt of the extremes.

4.

Proportional

5.

Cuts the sides proportionally

6.

Corresponding; proportional

7.

The segments of the hypotenuse

8.

The hypotenuse and the atjacent seGment of the hypotenuse

J.

•
•

213
2, and 8

22.

93 sq. in.

10.

Hypotenuse

23.

12 and 15 in.

11.

Altitudes

24.

5 to 7

12.

Altitudes

25.

A/M equal Y/X

13.

Bases

26.

T

14.

Similar

27.

T

15.

Triangle

28.

F

16.

Similar

29.

F

17.

5

30.

T

18.

2Y

31.

T

19.

Any two corresponding sides

32.

T

20.

1 to 4

33.

F

21.

9 in.

34.

F

9.

35.

T

Attitude Test
Answer Yes or No.
1.

Do you enjoy the culminating activities?

2.

Do you see the necessity of geometry to certain vocations?

3.

Have you learned to think for yourself?

4.

Is original work worth While?

5.

Do you want to see the application of similar figures to
everyday life?

6.

Do you believe this unit has been mnre difficult than other
an

7.

Has this unit of work been more interesting to you than
other urits?

8.

Do you prepare your lessons because you wish a good grade?

21.4
Habit Test
Write Yes or No.
1.

Do you practice thinking for yourself?

2.

Did you do original work in this unit?

3.

Do you analyze critically?

4.

Do you practice independent judgment?

5.

Do you practice thoroughness?

6.

Do you try to depend too much on your memory?
Key to Habit Test
A desirable answer is Yes to all questions with the

exception of 6.
Appreciation Test
Write Yes or No.
1.

Do you enjoy the ability to think for yourself?

2.

Do you appreciate the culminating activities?

3.

Do you like to study geometry by units?

4.

Do you believe the appreiliation tests are usefu
l to you in
studying geometry?

5.
6.

Could you study geometry as well without your
study guides?
Are you proud of your knowledge gained in
similar figures?

7.

Do you pride yourself in being thorough in
your work?

6.

Will a knowledge of similar figures aid you
in certain
vocations?
Key to Appreciation Test
A desirable answer is Yes to all questions
with the exception

of 8.
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Regular Polygons and Circles
Circles and polygons which have equal sides and equal angles

appear directly and indirectly in the ornamental designs of all
ages.

With many of these untts you are familiar because of their

appearance in linoleum, lace, and crochet patterns.
Every student of design must become familiar with these
polygons, how they are constructed, the more common facts about
them, and how to use them.

You will be given the opportunity

to secure this information and skill while studying this unit.
Grade Placement.--Eleventh or Twelfth
Time Allotment.--Twenty days
Centrcl Theme.--Prer.ticel Use
Objectives

6.1.4,411.11,, ••
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A.

Knowledge and Understanding of:
1.

Terms and definitions used with polygons and regular
polygons

2.

Regular polygons

3.

Terms and definitions used in circles and circle
measurement

4.
B.

Measurement of the circle

Attitudes toward:
1.

Reasoning out the proof of theorems before consulting
the book

C.

D.

2.

Linking polygons and circles with life activities

3.

Developing new concept

4.

Contributions of new materials

5.

General discussions in class

6.

The relation of polygons to circles

Habits of:
1.

Linking each unit studied with all other units

2.

Observing the correlation of each unit

3.

Participating willingly in general discussions

4.

Appreciating new ideas gained in geometry

Appreciation for:
1.

A knowledge of regular polygons

2.

A knowledge of the measurement of circles

3.

Sound reasoning in geometry

4.

Better knowledge of how to study

5.

An intellicrent understanding of practical geometry in
life
Approach

'-r.
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To the early man who invented the wheel, we are indebted for
all the trouble civilization has taken to develop applications of
the geometrical conception of the circle.

This mechanical device

for making thins move more easily has so profoundly affected
modern life that we are seldom out of sight or hearing of some
new application of this basic element of all machinery.
Study Guide I
Terms and Definitions Used with Polygons and Regular Polygons
1.

Make a list of terms used with polygons in general.

2.

Check yourself to see how many of these terms you have forgotten
the definition.

3.

Make a list of the ones that you need to give furthei. study.

4.

Make a list of the terms related to regular polygons.

5.

See how many of these terms you are already familiar with.

6.

Wake a list of the ones that you need to study.

7.

Study and check yourself to see that you know all the terms in
both lists.

8.

be able to spell all the terms.
References

Gordon R. Mirick and others, Plane Geometry and Its Uses,
pp. 100, 318, and 323.
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pp. 94, and 269.
Subject Matter I
Ter= and Definitions Used with Polygons and Regular Polygon
s
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1.

A regular polygon is both equilateral and equiangu
lar.

2.

The center of a regular polygon is the common center
of the
inscribed and circumscribed circles.

3.

The apothem of a regular polygon is the radius of the
inscribed circle.

4.

A central angle of a regular polygon is an -angle formed
by
two radii drawn to any two consecutive vertices
.

5.

A polygon is a plane figure formed by a closed broken
line.

6.

The segments are called the sides of the polygon.

7.

The points at *Lich the sides of a polygon meet
are called
the vertices.

8.

A polygon has the same number of vertices as side
s.

9.

Two sides of a polygon which meet are called adja
cent sides.
Two vertices which have a common side between
them are called

10.

consecutive vertices.
11.

A diagonal is a line-segment joinins two nonconsecutive
vertices.

12.

A polygon of three sidGs is a triangle.

13.

A polygon of four sides is a quadrilateral.

14.

A polygon of five sides is a pentagon.

15.

A polygon of six sides is a hexagon.

16.

Each angle of a convex polygon is less than
180 degrees.

17.

A conceve prqyr,r 17Ps at least one angle that
is greater
than 180 degrees.

18.

An equilateral polygon has all sides equa
l.

19.

Ar equf,Fln,71;lar polypon has all angles equa
l.

20.

If the e.nles of a polygon are equal respecti
vely to the
an6les of another polygon, the polygons are
said to b.
mutually equianFular.

•••••••••••• •-
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Activities I
Terms and Definitions Used with Polygons and Regu
lar Polygons
1.

Discuss the definitions of the terms.

2.

See how many theorems and corollaries you can writ
e that we
have studied thus far in geometry.

3.

Check the ones which you think you would not be able
to prove.
Correlations I

Terms and Definitions Used with Polygons
and Regular Polygons
I.
Spelling

II.

A.

Terms related to polygons in general

B.

Terms related to regular polygons

Writing
A.

Listing terms related to polygons in gene
ral

B.

Listing terms related to regular polygons

III. Reading
A.

Selecting terms

B.

Reviewing theorems and corollaries
Work Sheet I

Terms and Definitions Used with Polygons
and Regular Polygons
Supply the missing word or words.
1.

A

2.

The segments are called the

3.

The points at which the sides of a poly
ppn meet are called
the

4.

The polygon has the same number of vert
ices as

is a plane figure formed by a closed brok
en line.
of the polygon.

Two si6es cf a poly&pn which meet a-c
called
6.

sides.

Two vertices which have a common site
between them are called
vertices.
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7.

A

is a line-segment joining two non-consecutive

vertices.
8.

If the angles of a poly,zon are equal respectively to the
angles of another polypon, the polygons are said to be
equiangular.

9.

An

polygon has all angles equal.

10.

An

polygon has all sides equal.

11.

A

polygon has at least one angle that is greater

than 180 degrees.
12.

Lech angle of a

13.

A polygon of six sides is a

14.

A polygon of five sides is a

15.

A polygon of four sides is a

16.

A polygon of three sides is

17.

A

is both equiangular and equilateral.

18.

A

angle of a regular polygon is an angle formed by

polygon is leas than 1E0 degrees.

two radii drawn to any two consecutive vertices.
19.

The center of a

polygon is the common center of the

inscribed and circumscribed circles.
20.

The apothem of a regular polygon is the

of the in-

scribed circle.
Key to Work Sheet I
Terms EY111 Definitions Used with Polygons and Recultx FolyFons

Ii
11
.1

1.

Polygon

6.

Consecutive

2.

Sides

7.

Diagonal

8.

iutual/y

9.

Equiangular

10.

Equilateral

4.

Sides

5.

idjact.nt

,
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11.

Concave

16.

Triangle

12.

Convex

17.

Regular

13.

Hexagon

le.

Central

14.

Pentagon

19.

Regular

15.

Quadrilateral

20.

Radius

Study Guide II
Regular Polygons
1.

Review all facts already learned concerning poly
gons and their
relation to the circle.

2.

Find reasons for studying Unit VI, and list what
you think is
the chief reason.

3.

Make a list of all theorems and corollaries pert
aining to
regular polygons.

4.

See how many theorems you are able to make a reas
onable proof
of your own without the aid of your book.

5.

Study, understand, and learn the proofs of each
theorem and
corollary'.

6.

Learn the application of each theorem and coro
llary.

7.

Work problems related to each theorem and coro
llary.

e.

Make one original problem of each theorem and
corollary and
give complete proof.

g.

bring to class a list of questions that you
would like to
hear dIncussed by
References

Gordon R. :irick and others, Plane Geometry
and Its UsesA
PP. 31-.7.30.
Villirn W. Strader and Lawrence Rhoads, Plan
e Geo7netry,
pp. 265-279.

"""IPPrTinmpia-wir.
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Webster Wells and Vtalter Hart, Progressive Plane Geometry,
pp. 269-261.
Virgil S. Mallory, New Plane ueometry, pp. 397-420.
Subject W:atter II
Regular Polygons
I.

Theorems and corollaries
A.

if a circle is divided into three or more equal parts,
the chords joining the successive points of division
form a regular inscribed polygon.

B.

The perimeter of a regular inscribed polygon is less
than that of a regular inscribed polygon of double the
number of sides; and the perimeter of a regular circumscribed polygon is greater than that of a regular circumscribed polygon of double the number of sides.

C.

A circle can be circumscribed about any regular polygon,
and one can also be inscribed in it.

D.

The inscribed and circumscribed circles of the same
regular polygon are concentric.

E.

Each central angle of a regular polygon on n sides is
equal to 36.-9- degrees.

F.

Two regular polygons of the same number of sides are
similar.

l•

rle perimeter of two regular po15-gons of the sac number
of sides are to each other as their radii or their
apothems, and their areas are to each other as the
act.res of their radii or their apothems.

II.

Exercises
A.

pp. 316, 319, 323, 324, Kirick, Newell, and Harper.

,41WW

.-„
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B.

pp. 271, 273, 277, 6tracer and Rhoads.

C.

.
pp. 274, 275, 260, 261, Wells and Hart
Activities II
Regular Polygons

Lraw a circle with a radius of one inch.
placing 24 equal chords in this circle.

Form a figure by

Each small arc will be

15 degrees.
From your figure answer the following:
1.

many degrees?
Each chord determines an arc of how

2.

inscribed angles?
What is the value of any one of the

3.

find?
How many inscribed polygons can you

4.

many sLdes?
The chords form another polygon of how

5.

the inner polygon?
How many degrees in each angle of
Correlation II
Regular Polygons

1.

II.

Reading
A.

Reviewing previous work

B.

ons.
Listing and studying terms and definiti

Art in construction of figures

s
III. Y:riting--listing terms and question
Work Sheet II
Regular Polygons
ers.
jll Li t'ne blar>s witil the corl-ect answ
1.

of n sides is equal
Each central angle of a regular polygon
t7)

2.
3.

degrees.

hE:.s
cental angle of an equlleteral trianle
A central anrle of a square has

degref...s.

degrees.
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4.

A central angle of a regular hexagon has

5.

If the number of degrees in a central angle of a regular
polygon is 40, the polygon has

6.

degrees.

sides.

If a side of an equilateral triangle is 10 inches, the radii
of the inscribed and circumscribed circles are

7.

and

The area of a square, inscribed in a circle whose radius is
8 inches, is

8.

The inscribed and circumscribed circles of the same regular
polygon are

9.
10.

Two regular polygons of the same number of sides are
The perimeters of two regular polygons of the same number of
sides are to each other as the

11.

The altitudes of two equilateral triangles are 5 inches and
7 inches.

The ratio of their perimeters and their areas

is
12.

The radius of a circle is 10 inches.

The perimeters and areas

of the inscribed and circumscribed squares are
and
13.

The area of one regular hexagon is 2

times that of another.

The ratio of their perimeters is
14.

The diameters of two circles are 12 and 20 inches.

The ratio

of the areas of their inscribed squares is
15.

The area of one regular hexagon is ninn tirr !
,. that of another.
If a side of the larger is 6 inches, the side of the smaller
is

16.

A side of an inscribed equilateral trianle is 16 inches.
The radius of the circle is

Write T for each true statement and

a4 •"A,.
.11 ,

•

for each false statement.
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17.

A regular polygon is both equilateral and equiangular.

18.

A circle can be circumscribed about any polygon.

19.

A circle can be inscribed in a regular polygon.

20.

The radius of a regular polygon drawn to one of the vertices
bisects the angle of the polygon at the vertex.

21.

An equiangular polygon circumscribed about a circle is
regular.

22.

A central angle of a regular polygon is the complement of
an interior angle of the polygon.

23.

The number of degrees in a central angle of a regular 12
sided figure is 32.

24.

If the number of degrees in a central angle of a regular
polygon is 10, the polygon has 36 sides.

25.

An equilateral pentagon inscribed in a circle is regular.
Key to Work Sheet II
Regular Polygons

1.

360/n

11.

5/7; 25/49

2.

120

12.

40 times square root of 2;

3.

90

4.

60

13.

3/2

5.

9

14.

9/25

6.

5/3 times square root of 3;

15.

2 in.

10/3 tes scnre root of 3.

13.

16/3 times square root of 3

7.

128 sq. in.

17.

T

8.

Concentric

18.

F

9.

Similar

12.

T

Radii or apothem; square3 of

20.

T

their radii or apothems.

21.

T

10.

200 sq. in.; 400 sq. in.

•

•

.
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22.

F

24.

T

23.

F

25.

T

Study Guide III
Terms and Definitions Used in Circles and Circle Measurement
1.

Make a list of terms related to circles in general.

2.

Check yourself to see how many of these you have forgotten
the definition.

3.

Make a list of the ones that you need to give more time to.

4.

Make a list of terms related to circle measurement.

5.

How many of these terms are you already familiar with?

6.

Make a list of the terms related to circle measurement
that you need to learn.

7.

Study and be able to illustrate or give an example of all
the terms in both above lists.
References

Joseph A Nyberg, Fundamentals of Plane Geometry, pp. 139-142,
310, 314, 328.
Gordon R.

irick and others, Plane Geometry and Its Uses,

pp. 334, 155.
Virgil S. Mallory, New Plane Geometry, pp. 420, 424, 425,
173-177.
William W. Strader and Lawrence Rhoads, Plane Geometry, pp. 287,
121-123.
Subject Matter III
Terms and Definitions Used in Circles and Circle Measurement
?he circurference of a circle is the distance around th4
circle.

41.

8
:

•

•

;

,
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2.

extremity of the arc to the other on the convex side and
passes through no point within the circle.
3.

The distance from the center to any point on the circle
is called the radius.

4.

The diameter is

a straight line through the center termi-

nated by the circle and is equal to two radii.
5.

A chord is a straight line-segment whose end points are on
the circle.

6.

Any part of a circle is called an arc.

7.

A circle is a closed curved line with all points equidistant
from a point within called the center.

8.

The chord divides the circle into two arcs called the minor
arc and the major arc.

9.

A tangent to a circle is a line which touches the circle
at one point.

10.

A secant is a line that cuts the circle in to points.

11.

The sector of a circle is formed by two radii and their
intercepted arcs.

12.

A segment of a circle is formed by a chord and its subtended
arc.

13.

An inscribed angle is an angle whose sides are chords and
whone vertex is on the circle.

,-

IV

A line envelops an arc of a circle if it extends from one

14.

A diameter cf the circle is longer than any chord.

15.

A rirr)r arc is less than a semi-circle.

VI
Activites III

c
Ir

Ter-"s and Definitions Used in Circles and Circle Measurement

16
AO.

'"*""'"•-•••upse
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1.

Discuss the definitions in class

2.

bake a set of true-false questions, and be prep
ared to give
exact proof of your answers.

3.

Exchanwe questions with some one in class, and
write the
answers to his or her 1.:roup of questions.
Correlations III
Terms and Definitions Used in Circles and Circ
le Measurement

I.

English

II.

A.

Written expression

B.

Oral exression

Writing
A.

Listing terms

B.

Writing a group of questions

III. Reading
A.

Selecting questions

B.

Reading and answering questions
Work Sheet III

Terms and Definitions Used in Circles and Circ
le Measurement
Write T for each true statement and F for each
false statement.
1.

A line envelops an arc of a circle if it exte
nds from one
extremity of the arc to the other on the conv
ex side and
passes through no point within the circle.

2.
3.

An arc of a circle is formed by a chord and
its subtended radii.
A circle is a closed curved line with all poin
ts equidistant
from a potht called the center.

A.

A ctird divides the circle into two arcs
.

5.

A minor arc is creater than a semicircle.

Supply the missinr: word or words.

• .."'" .••

..11119
,
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6.

The

is the distance around the circle.

7.

The

is a straight line through the center and is

equal to two radii.
8.

The distance from the center to any point on the circle is
called the

9.

A

is a straight line-segment whose end points are

on the circle.
10.

A tangent to a circle is a line Which touches the circle
at

11.

A secant is a line that cuts the circle in

12.

A segment of a circle is formed by a

and its

arc.
13.

of a circle is formed by two radii and their

The

intercepted arcs.
is longer than any chord.

14.

A

15.

An inscribed angle is an anzle whose sides are

and

is on tha circle.

whose

Key to Work Sheet III
Terms and Definitions Used in Circles and Circle Measurement
1.

T

8.

Radius

2.

F

9.

Chord

3.

T

10.

One point

4.

T

11.

Tro points

5.

F

12.

Chord; subtended

6.

Circumference

13.

Sector

7.

1.;isimeLer

14.

Dic-!,eter

15.

Cllords; vertex

Study Guide IV

,
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Measurement of the Circle
1.

Review all facts, formulas, and definitions that you have
previt3usly studied in geometry and arithmetic.

2.

rake a list of all formulas dealing with circles that you
have used in arithmetic.

3.

Bring to .class one problem with complete solution applying
to each formula.

4.

Make a list of all theorems and corollaries pertaining to
the measurement of circles.

5.

Without the aid of your book work out original proofs for as
many of the theorems and corollaries as you can.

6.

As far as possible write a formula for each theorem and
corollary.

7.

Learn the proofs of each theorem and corollary.

8.

Work as many as three proolems under each theorem and
corollary.

9.

Make one original problem related to each theorem and
corollary and give complete solution.

10.

Bring to class pictures showinz how circles and their
measurements are applied to everyday life.

11.

Make a list of the ways the circle, its parts, and its
measurements have changed our ways of living.
References

1

Hobart H. Sommers, Living Mathematics Reviewed, pp. 113-120;
275-276.

-,

t

t.

r.ckEn(: others, 1-lane C.Teometry and Its Uses

pp. 334-342.
Virgil S. Mallory, New 1-lane Geometry, pp. 420-445.
41.
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William W. Strader and Lawrence hhoads, Plane Geometry, pp.
280-296.
Subject Matter IV
i;.easuremeht of the Circle
I.

Theorems
A.

kr) arc of a circle is less than any line that envelops it.

B.

The area of a regular polygon is equal to one-half the
product of the perimeter and the apothem.

C.

The circmferences of two circles have the same ratio as
their radii.

I
D.

The area of a circle is equal to one-half the product of
its circumference and radius.

II.

Corollaries
A.

The ratio of the circumference of any circle to its
diameter is constant.
The circumference of a circle is equal to 2 times pi
times r.

C.

The area of a circle is equal to pi times the radius
squared.

D.

The areas of any two circles have the same ratio as the
squares of their radii.

L.

The area of a sector of a circle is equal to one-half
the product of its arc and the radius of the circle.

III. Exercises
L.

pp. 335, 341, Mirick, Kewell, and Harper.
PP• 423, 425, 420, walicry, Virgil S.

C.

pp. 283, 266, 286, 269, Strader and
Activities IV

*

thoads.
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Measurement of the Circle
The ratio "pi" has a long and interesting history.

Prepare

reports on the history of "pi" giving special attention to the
idEas of the Hebrews, Greeks, zabylonians, and Lgyptians.
Correlations IV
Measurement of the Circle
I.

History In preparing reports on the history of "pi".

II.

Economics—learning how the use of the circle has changed
our mode of living and our cost of living.

III. English--preparing written or oral reports.
Work Sheet IV
Wleasurement of the Circle
Fill !-; the blanks with the correct answer.
1.

The

2.

The distance from the center to any point on the circle is

of a circle is the distance around the circle.

the
3.

A

is a straight line through the center terminated

by the circle.
A.

A

is a straight line-segment whose ends are on the

circle.
5.

Any part of a circle is called an

6.

The area of a regular polygon is equal to one-half the product
of the

and the

7.

The circumferences of two circles have the same ratio as their

C.

Me

cf a circle is equal to one-half the product of its

ar;

‘S
,

•
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9.

The ratio of the circumference of any circle to its diameter
is

10.

The

of a circle is 2 pi times r.

11.

The

of a circle is pi times the radius squared.

12.

The areas of any two circles have the same ratio as the
of their radii.

13.

The radii of two circles are 5 and 11 inches.

The ratio of

their circumferences is
14.

The radii of two circles are 4 and 7 inches.

The ratio of

their areas is
15.

The radii of two circles are
their areas Is Ls

16.

2

an d 1Inches.
h
4 i

The ratio of

divided by

The circumference of a circle is 44, and its radius is 7.
Its area is

17.

The circumference of a circle whose radius is 6 inches is

18.

The radius of a circle is 8 inches.

19.

The area of a circle is 144 times pi.

20.

The circumference of a circle is m inches.

21.

An open belt runs over two equal pulleys 18 in. in diameter,

Its area is
The circumference is

Its radius is

41.

and 12 feet between centers.
22.

The radius of a wheel is 7 inches.
vheel revolves

23.

Its length is

The hands of a clock a .r,
or the hands move

In covering a mile the

times.
4 inches and 2 i inches.
and

'Inc tip

inches in one Irdnute.

• .ro-

-

4... '
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24.

The perimeter of a semicircular segment is 41 1/7 inches.
Its area is

25.

2 inch circles are equal in area to a 6 inch circle.

26.

is the area of the ring formed by two concentric
circles *hose diameters are 4 and 6 inches.

27.

If 1 inch is added to the diameter of a 3 inch circle, the

4

1

Increase in the circumference is
larger than a 2 inch circle.

28.

A 4 inch circle is

29.

The area of a circumscribed polygon is 60 sq. in. and its
perimeter is 30 inches.

The radius of the circle is

30.

The formula for the area of a regular polygon is

31.

Work any 10 of the exercises page 425, Mallory, Virgil S.

32.

Work any 10 of the problems page 275, Sommers, Hobart H.
Key to Work Sheet IV
Measurement of the Circle
16/49

1.

Circumference

14.

2.

Eadius

15.

3.

Diameter

16.

154

A.

Chord

.

17.

37 5/7 in.

5.

Arc

18.

201 1/7

6.

Perimeter; apothem

19.

75 3/7

7.

Radius

20.

710/44

8.

Circumference; radius

21.

28 5/7 ft.

9.

Constant

22.

1440

10.

Circumference

23.

8.4; .44

U.

Area

24.

100 4/7 sq. in.

12.

Square

25.

9

13.

5/11

26.

5 pi sq. in.

divided by 1/16

of.

27.

7/4 pi in.

28.

3 pi
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29.

4 in.

30.

S equal *ap

Culminating Activi
ties
Emphasize drawing
and designing by as
king pupils to make
original drawings
such as designs fo
r church windows,
linoleum,
scale maps, plans
for houses, bridge
s, roads, and patt
erns for
rugs and quilts.
Desirable Outcomes
I.

Knowledge and Un
derstanding of:
A. Definitions
1.

Regular Polygons
a.

The apothem of a
regular polygon is
the radius
of the inscribed
circle.
b. A central angl
e of a regular po
lygon is an
angle formed by tw
o radii.
c. The center of
a regular polygon
is the common
center of the insc
ribed and circumsc
ribed
circles.
2.

Measurement of the
circle
a.

b.
.

c.

d.

The circumference
of a circle is the
distance
around the circle
.
The distance from
the center to any
point on
the circle is call
ed the radius.
The diameter is a
straight line thro
ugh the
center terminated
by the circle and
is equal
to two rsdii.
A chord is a stra
ight 11ne-r3egment
whose end
points are on th
e circle.
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e.
B.

Any part of a circle is called an arc.

Theorems and corollaries
1.

The area of a regular polygon is equal to one-half
the product of the perimeter and apothbm.

2.

The circumferences of two circles have the same
ratio as their radii.

3.

The area of a circle is equal to one-half the
product of its circumference and radius.

4.

The circumference of a circle is equal to 2 pi
times r.

5.

The area of a circle is equal to pi times the
radius squared.

6.

The areas of any two circles have the same ratio
as the squares of their radii.

7.

A circle can be circumscribed about any regulr
polygon, and one can also be inscribed in it.

8.

Each central angle of a regular polygon is equal
to 360/n degrees.

9.

Two regular polygons of the same number of sides
are similar.

10.

The perimeter of two regular polygons of the same
numbex

sides are to each other as their radii

or apothems.
C.

II.

Solution and application of problems
1.

Related to regular polygons

2.

he1bte:3 to mearureTent of the circle

Attitude toward:
A.

A greater api.reciation for the study of geometry

'

-gritArvw."?..r.
•

• 'mar a..
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B.

An increased knowledge of polygons and circles

C.

The observation of regular polygons and the measurement
of circles to everyday activities

III.

D.

Enjoyment of work done in geometry

E.

Encouraging others to take geometry

F.

The correlation of geometry with other subjects

G.

Developing new concepts in regular polygons and circles

Habits of:
A.

Seeking new ideas from the study of geometry

B.

Observing the correlation of geometry with other subjects

C.

Doing work willingly and joyfully

D.

Applying knowledge of regular polygons and circles to
other activities.

E.
IV.

Linking each unit studied with all other units

Appl-eciation for:
A.

Sound reasoning gained in geometry

B.

An intelligent understanding of practical geometry in
life

C.

Increased knowledge of polygons and circles

D.

Increased knowledge of how to study

E.

New ideas gained in the study of polygons and circles

F.

The art of designing
Leads to Other Units

It should not be difficult to see that this unit must bs
connected with all the units cf this course of study.
I.

HeEular Polygons and Circles

II.

Knowledge and Application of the Tools of Geometry

III,

Straight Line Figures and Their Uses
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IV.

Circles and Their Practical Use

V.

Areas of Polygons

VI.

Similar Figures
MACHER EVALUATION

To What Extent Does the Unit:
1.

Ex.

G.

V.G.

F.

Involve a variety of direct
sensory experiences?

2.

Provide for free informal
association of pupils?

3.

Provide an opportunity for
‘,/
manipulative activity?

4.

Make a coherent whole?

5.

Provide a considerable amount
of student activity?

6.

Produce satisfying outcomes?

7.

Provide sufficient concrete
and illustrative material?

8.

Have a useful purposetin the

V

VI

1

V

present and future life of
the pupil?
9.

Reproduce actual life situations as far as possible?

10.

Utilize material

as tl-_ey

occur in life?
11.

Contain some concrete

V

P.

None
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Ex.
12.

V.C.

G.

F.

P.

None

Provide opportunity for
pupils to originate,
and direct activity as far as

V

possible?
13.

Provide opportunity to judge,
choose, and evaluate?

14.

End or lie within the

,
V

available time?
15.

Make it possible for a new

V

teacher to put it into
practice if she desires?
16.

State clearly where materials

!V 1

may be obtained?
17.

,
I

Give complete, exact reference
Pupil Tests
Knowledge Test

Fill in the blanks with the correct answers.
1.

A regular inscribed polygon with one side equal to the radius
is a

2.

The circumferences of two circles have the same ratio as
their

3.

A equal pi times r squared is the formula for finding the
area of a

4.

The greatest chord in ary circle rust be the

5.

The area of a sector is to the area of the circle as its
angle is to
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6.

The al:proximate ratio of the circumfe
rence of a circle to
its diameter is

7.

A polyLon whose sides are chords
of a circle Is said to
be

S.

A polygon whose sides are tangents
to a circle is said to
be

9.

The central angle of a regular poly
gon of n sides equals

10.

The

of a regular polygon is the radius of the
cir-

cumscribed circle.
11.

The

of a regular polygon is the radius of the
in-

scribed circle.
12.

A central angle of an equilateral
triangle has

degrees.

13.

A central angle of a square has

14.

If a side of an equilateral triangle
is 10 inches, the radii
of the inscribed and circumscribe
d circles are
and

15.

Two regular polygons of the same
number of sides are
The inscribed and circumscribed
circles of the same regular
polygon are

16.

degrees.

17.

if the number of degrees in a
central angle of a regular
polygon is 40, the polygon has
sides.

18.

A square is inscribed in a circ
le whose radius is 8 in.
area of the square is

The

19.

The altitudes of two equilateral
trian,caes are 5 and 7 inches.
The ratio of thelr perimeters is

20.

The altitudes of two equilaterel
triangles are 3 and 6 inches.
The ratio of their areas is
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21.

The diameters of two circles are 12 and 20 inches.
of the areas of their inscribed squares

22.

The ratio

is

A side of an equilateral trianije is 16 inches.

The radius

of the circle is
23.

The area of one regular hexagon is 2i times that of another.
The ratio of their perimeters is

24.

The radius of a wheel is 7 inches.
Wheel revolves

25.

•
In covering a mile the

times.

The circumference of a circle is 44, and its radius is 7.
Its area is

26.

The radius of a circle is ten.

27.

The radius of a circle is 8 inches.

28.

The perimeter of a semicircular segment is 41 1/7 inches.

Its circumference is
Its area is

Its area is
29.

The area of a circumscribed polygon is 60 sq. in. and its
perimeter is 30 inches.

30.

The radius of the circle is

The formula for the area of a regular polygon is

Write Yes or No.
31.

An inscribed polygon is regular.

32.

A regular polygon is equilateral.

33.

The radius of the inscribed circle is called the radius of
the polygon.

34.

An

g1e cf a regular poly.lon Is the complement of the angle

at the center.
35.

The diameter of a circle is pi times the square of the radius.

36.

The areas of tro similar sectors have the same ratio as the
squares of their radii.

37.

A circle can he inscribed in a recular polygon.
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38.

The area of a regular polygon is equal to one-half the product
of its perimeter and apothem.

39.

The area of a circle Is equal to one-half the product of its
radius and its circumference.

40.

All regular polygons are sinner.
Key to Knowledge Test

1.

Hexagon

21.

9/25

2.

Radii

22.

16/3 times square root of 3

3.

Circle

23.

3/2

4.

Diameter

24.

1440

5.

360 degrees

25.

154

6.

Pi

26.

37 5/7

7,

Inscribed

27.

201 1/7

8.

Circumscribed

28.

100 4/7

9.

360/n

29.

4 in.

10.

Radius

30.

S equal Val)

11.

Apothem

31.

No

12.

120

32.

Yes

13.

90

33.

No

14.

5/3 times square root of 3; 34.

No

10/3 times square root of 3
15.

Similar

35.

No

16.

Concentric

36.

Yes

17.

9

37.

Yes

IP.

128 sq. in.

38.

Yes

1',.

r• 7

3?.

Yet

40.

Nit

20.

Lttitude Test

7.17Verr
,
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Answer Yes or No.
1.

Has this unit been less interesting to you?

2.

Do you have a better understanding of Circles and polygons?

3.

Are you clad this is the last unit in geometry?

4.

Have -you enjoyed your work in geometry?

5.

Are you now more able to solve problems in arithmetic dealing
with circles?

6.

Would you like to study designing?

7.

Has the study of geometry increased your ability to reason?
Habit Test

Check only the desirable statements.
1.

I have worked in €,eometry only for a good grade.

2.

I have made good use of my study aids.

3.

The study guides have been useful to me.

4.

Planning my work has been very important in the study ;f
geometry.

5.

I have learned more how to think for myself.

6.

I have depended too much upon my ability to memorize in
geometry.

7.

I have exercised originality.
Key to Habit Test
A desirable result is that they check all statements with the

exceptions of 1 and 60
Aprreciation Test
Write Yes or No.
1.

Do you like to check yourself by usin;. the work sheet?

2.

Have you been pleased with your grades in geometry?

3.

Do you appreciate the help of outsioe references?

-,-,•-•
•
0
• %,,,PV"—^qP"P"'

erc-
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4.

Do you enjoy general discussions in class?

5.

Do you appreciate your increased reasoning power?

6.

Do you have a greater appreciation for the art of desning?

7.

Are you proud of your knowledge gained in working with regular
polygons and circles?
Key to Appreciation lest
A desirable answer is Yes to all questions.
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CHAPTER IV
EVALUATION OF A COURSE OF STUDY
To What Extent:
I.

Ex.

V.G.

B.

A graphical representation

None

V

an introductory chapter stating:
An introduction?

P.

i

Does the course of study contain

A.

F.

G.

or chart to include:
1.

,

Administrative committee?
a.

Purposes?

b.

Responsible

v

.

(
v 1

1

agents?

4

2.

Ii

c.

Advisory agents?

d.

Committees?

V 1
(
v 1
1

Production cuawiittee?
a.

Purposes?

b.

Responsible
agents?

c.

Advisory agents?

d.

Committees?

i

1

I
i

I
v/
!

,
V/

4
3.

Installation committ-

I
t

ees?
a.

Purposes?

b.

Responsible

4
i

v/1
VI

!

ELents?
c.

Advisory agents?

i
t--

d.

Committees?

1

I

,
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V.G.

Ex.
4.

Evaluation committees?
a.

Purposes?

b.

Responsible

V

c.

Advisory agents?

/

d.

Committees?

V

.

,

Editing committees?
a.

Purposes?

b.

Responsible

V

1

/

agents?

6.

'

V
,._

agents?

5.

None

P.

F.

G.

c.

Advisory agents?

v1

d.

Committees?

v

Steering committees?
a.

Purposes?

b.

Responsible

.
V

I
1

agents?
C.

Steps in the curriculum

,

organization to include:
1.

The superintendent
sensing the need and
V

initiating the program?
2.

^

0

Evaluation of courses
V 1

of study?
3.

a
l

1
4

.

State wide community
I

analysis?
4.

.

t

Selection of personnel?

I
t
1

V

'
. ‘I
1

i

do.

1

:

i

1
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Ex.
5.

i

Continuous interpre-

Formulating
objectives?

7.

The organization and
education of staff

-

i

tation to the public?
6.

G.

V.G.

,

Installation and

V

Formulating a plan
of action?

10.

Continuous revision
program?

D.

None

.

. .
V
_
v

production?
9.

P.

I,/

and Lay pulic?
8.

F.

t

I

,

‘../
v

Philosophy of education to

i
v1
!

include:
1.

Professional preparation of the teachers?

2.

Responsibility of the
principal in management and organization?

3.

,
,v
. ..

Correct attitudes as

1

,

_

well as information?
I

4.

Traditional methods

1

(the best from) and
new methods?

4441
,

e •
ea.

I

I

t

4

i

iJ
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Ex.

V.G.

G.

F.

5.

Practical values?

6.

Individual

P.

hone

_

V

1

!
V

differences?
7.

---.

4

4

I

.

Equal educational
V

opportunities for all'
8.

1

1

Thinking as well as
V

facts?
9.

•

Broad education?

V
I

10.

Continuous revision
V

process?
E.

Principles that include:
1

1.

The central philV

osophy of life?
2.

Guiding principles?

3.

Responsibility and

V

V

authority?,

'

4.

Integration?

5.

Scientific Research?

•

.

4
V
•

V
.

6.

At-

I_
Air
•

Ultimate test-V

child learning?
7.

Continuous?

I
A

i

V

•

I
I

6.

All-inclusive?

9.

Objectives set up in
conformity to the
criteria?

4

lii
:
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10.

Curriculum selected
from real life and

G. F. P.
•Ex. 1V.G. _
I
1
i

None

expressed in terms
of activities and

V

environment of
people?
F.

G.

-

Terminology to include:
1.

General definitions?

2.

Specific definitions?

t

.

!

,

V

Objectives in the form of:

i

1.

Knowledge and under-

t

standing of?
2.

Attitudes toward?

3.

Habits of?

4.

Appreciation of?

I

i

1

1

i
VHI

H.

Objectives of plane
geometry in the form of:
1.

1

1

1

I

,

I

Knowledge and underV

standing of?

I.

2.

Attitudes toward?

3.

Habits of?

4.

Appreciation for?

V

1

V

/

V I

4
i

The structural pattern
for the unit to include:
1.

Title?

2.

Introduction?

V •
1i

.

_

,
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Ex.
3.

Table of contents?

4.

Criteria?

5.

Grade placement--

P.

F.

G.

V.G.

VI

Time allotment?
6.

Central Theme?

7.

Objectives in the

I.

form of:
a.

Knowledge and
understanding
of?

b.

Attitudes

Vi

toward?
/

c.

Habits of?

d.

Appreciation

I
i

V

for?
8.

Development or procedure to include:
a.

Study Guides?

b.

Specific
References?

c.

How to Study?

d.

Subject Katter?

e.

Activities?

f.

Correlations?

g.

Work sheets?

h.

Key to work

I

'

V

I

v ;
f

'

V
i
;

t

•
t

sheets?

A

:

None
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G.

Ex. V.G.
9.

10.

1 vI I

Approaches to include:/
a.

Direct?

b:

Indirect?

Culminating activities

F.

hone

P.

I

,

V 1
,

I

to include:

11.

a.

Individual work?

b.

Group work?

Outcomes in the form
of:
a.

Knowledge and
understanding of?

b.

Attitudes toward?

c.

Habits of?

d.

Appreciation for?

12.

Leads to otLer units?

13.

Evaluation to include:
a.

v
1

v

i

vI
• V ii
it

,

Teachers:
(1). General?

I

V

1
II

,

,1
i
,

(2). Specific?
b.

1

Pupil tests in th
form of:
(1). Knowledge?

6
t
ri

(2). Attitudes?

V 1

1 V
1
i
,
! 1,
n?i
v
i.
(4). Lpprecisti
1
Bibliography for:
(3). habits?

14.

a.

Teachers?

b.

FI.:=L1s'‘

i
4

1
i
it

1
i
1
i

f
1
t
t

1
1
i.
:—.-.••

I

i
1
I

I
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Ex.
J.

V.G.

G.

F.

P.

None

Other evaluative criteria:
1.

Are the objectives
stated in order that
new and improved trends

V

may be noted?
2.

.

II

,

Are the validated
specific objectives

V

stated for the unit?
3.

Is the unit of the
course of study concise
and self-explanatory to
both pupil and teacher?

4.

.

,

Is evaluation based on
objectives a definite
part of the unit?

5.

V

v

,
1

Does the course provide
stimulation?

6.

Is the course of study
motivating?

7.

Is the organization
consistent throughout?

C.

Was the course of study
tried out for at least
two years before publicE.ticri?

,
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Ex.
9.

V.G.
,

G.

F.

P.

None

Does it guarantee ade-

1

quate use by pupils and
V

teachers, and long service?
10.

,

1

Is the course of study
indexed?

11.

Will the course of

1
1

study help the child to
t/

make normal social ad-

1

justments?
12.

Is the course of study
an outgrowth of communities activities?

13.

Does the course of
study contain various
types of specific
pupil activities and
teaching procedures
definitely for the gui-

V

dance of the teacher?
14.

Is the course of study
orL&nized into wellarticulated teaching
units?

_

t

ii;hat r;xtent:
V
TT

Is the course of study evaluated
V
A.

I

Introcuctory chapter?

41416

;
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Ex.
B.

Unit organization for the

F.

P.

V
,

course?
C.

G.

V.G.

V

Evaluations?

V

J.bliography?

1

To What Extent:
III. Does the bibliography include:
A.

Specific references?

B.

General references?

C.

Sources of free material?

$

,

.

v
v
i
,

I
V 1

'
1,(1111.1te
,

.

•

None
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CHAPTER V
SUMMARY
This thesis concerns a Course of Study for Plane Geometry.
The study attempts to help the teacher of geometry create a
deeper interest among the pupils for geometry, and, also, to
help the teacher to do a better job in the teaching of plane
geometry.
This study includes the introduction to geometry and plane
geometry that is usually taught in high school.

Plane geometry

is usually taught in the eleventh or twelfth grades.
This study involves some means of evaluation as well as
the course of study developed into six units.
Data have been collected from:
1.

State Department Courses of Study

2.

Educational Bulletins

3.

Classs in Seconth.ry School Curriculum

4.

Textbooks on the Course of Study and curriculum
building

5.

Periodicals

Chapter II discusses the introduction to the course of study.
This chapter contains a statement concerning:
1.

Organizational chart

2.

Steps in currLculum organization

3.

Educational philosophy

4.

Principles of cul-riculum

5ermi
.oloET
T
n
6.

Educational objectives

7.

Objectives for plane geometwy

•

_
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8.

Structural pattern for a unit

Chapter III includes a list of all the units of plane geometry,
and the development of these six units:

Knowledce and Unuerstand-

ing of the Tools of Geometry, Straight Line Figures and Their Uses,
Circles and Their Practical Use, Areas of Polygons, Similar Figures,
and Regular Polygons and Circles.
Chapter IV presents a means of evaluating the course of study.
Chapter V contains a summary of the thesis.
Chapter VI includes a bibliography of the study.

411,
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