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PREFACE

The following course of study has been designed to set a
minimum standard for student performance sfter exposure
to the material described and to specify sources which
can be the basis for the planning of daily activities by
the teacher., There has been no attempt to prescribe
teaching strategies; those strategies listed are merely
suggestions which have proved successful at some time for
some class.

The course sequence is suggested for a guide; an individ-
ual teacher should feel free to rearrange the sequence
whenever other alternatives seem more desirable. Since
the course content represents a minimum, a teacher should
feel free to add to the content ;Ezzf?fed.

Any comments and /or suggestions which will help to improve
the existing curriculum will be appreciated, Please direct
vour remarks to the Consultant for Mathemati:=s,

A11 courses of study have been edited by a subcommittee of
the 1970-71 Mathematics Advisory Committee,
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CATALOGUE DESCRIPTION

The first of a two=-quin sequence which introduces the student
to all of the theorems usually included in high school geom-
etry; emphasis is on the understanding and use of these theo-
rems without proof. Develops concepts and skills relative to
lines, angles, and triangles, Includes algebraic solution of
some problems; sketching of 2-d and 3-d illustrations; inter-
preting data from illustrations; basic construction; and ap~
plication of definitions, postulates, and theorems in problem
solving, ' '

Designed for the student who has mastered the skills and con-
cepts of Algebra 1b,

TABLE OF CONTENTS
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OVERALL GOALS

The student vill

1. Acquire an appreciation of geometric forms in his
everyday environment,

2. Use mathematical symbols, notations, and veocabue-
lary peculiar to the study of geometry,

3. Improve his ability to reason informlly,

el K it ekl Enb AT i S e o i el VAN L

&, Develop the ability to visualize spatial relation-
ships and learn to sketch diagrams of these relae
tionships.

S. Bxtend his understanding of measurement, !

6. Develop reading taechniques suitable for mathe-
matics and science,

it 3 X e e 0

7. EBExtend his ability to do constructions with oaly a
compase and straightedge.

8. Reinforce skills in computation,

9. Build a foundation for future development of formal
proof, '

10. Barich his understanding of geometry through histere
ical references,

_
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KEY TO STATE ADOPTED REFERENCES

M « Moise, BEdwin E, and Downs, Floyd L., Jr, Geometery.
Reading, Massachusetts: Addison=Wesley PubITshing Co.,
Inc., 1967,

L e« Lewis, Harry., Geomatr
ton, New Jersey: an Nostran

A Contemporary Ceurse, Prinse-
ompany, mé., 1968,

JD « Jucgensen, D¢ .nelly, Doleciani, Modern Geomutry. Bosteas
Houghton Miff1in Company, 1963, .

A <« Andevson, Garon, Gremillion., 8chool Mathematiece
Geometry., Boston: Houghton MITIIIn Company, 1966.




I.

INTUITIVE INTRODUCTION TO TERMINOLOGY AND PROPERTtES'
| Performance Objectives '

The student will

1. Separate the geometric properties of a given object from
other properties which are physical or chemical,

2, Identify geometric terms which are commonly used in daily

" conversation,

3. Use geometric terms (oral and written) to describe
physical objects in the world about him,

4, Read with understanding atandard geomctric notation for
the sets: point, line, ray segment, length of a segment,
plane angle, dihedral angle.

5. Sketch both ﬁwo-dtmenstonal and three-dimensional figures
using the sets listed in objective 4,

6, Describe in standard geometric notation an object shown

' pictorially,

7. Identify and sketch the six geometric sets determined by
two points,

8, Find the length of the segment determined by two given
points, .

'State Adopted References Other References

Dade County Experimental Proi-
M L | Jb A ect' for Geometry, Level 1.
. .s..A’.G'.T. i. I062. Ioo“
Ch.[1,2,] 1 1 1,12 N.C,T,M. Geometry, Unit Four
10 of Experiences in Mathema-
- tical Discovery, Washinz-

ton, D,C,: National Council
of Teachers of Mathematics,

1966,
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1. INTUITIVE INTRODUCTION TO TERMINOLOGY AND
PROPERTIES (continued)

Course Content

Give a brief introduction to geometric properties (size, shape,
and position) and the use of geometric terminclogy in everyday

life.

Develop intuitive understanding and use of standarxd geometric
notaticn, as well as viaualization of spatial relationships

in two and three dimensions, wvhere applicable to the following:
point, line, plane, segment, length of a segment, ray, Op=-
posite rays, plane angle, dihedral angle, space,

Suggostod Teaching Strategies

1. Have students maintain a notebook containing key ideas,
concepts, and drawings.

2, Use inexpensive visual aids such as knitting ncedles,
manilla folders, pencils, shoe box, index cards, stvavs,
pipe cleaners, an orange, tiles, string, hangers, sty-
rafoam, pick-up sticks, etc,

3. ‘ﬂlﬁu students make lists of objects found at home, out-
doors, and in school which can be represented by point,

1ine, plane, segment, etc,

4, Heve students clip articles from newspapers and magazines
and underline geometric terms,

S, Have students sketch objects found in the room, such as,
tha room itself, table, filing cabinet, desk, etc,

6., Use the NCTM booklet listed under roforonéoo; it 4is very
good for extra class activities.

e S S

SRERES S

e i' 2 .‘. ..ﬁ




1I.

FORMALIZED PUNDAMENTAL GEOMETRIC RELATIONSHIPS

Performance Objectives

The student will:

1,
2,

3.

5.
6.
7.
8.
9.

10.

Use precise geometric language in describing relation-
ships and properties.

Stute the conditions which determine a line, a plane,
and space,

Identify sets (deecribed verbally) which are coplanar
and select all subsets which determine a plane,

Name the intersection of sets represented pictorially,

Identify sets (shown pictorially) which are: collinear,
noncollinear, coplanar, noncoplanar, intersecting,

Determine whether or not & line lies in a given plane,

Identify the set used to separate: a line, a plane,

space,

Determine wvhether or not a given set is convex,

Make a list of objects and classify each as a convex set
or a set which is not convex,

Make sketches to illustrate all possibilities under each
of the following conditions: '

&, 2 lines lie in a d. 2 halfe-planes have a com-
- given plane ' mon edge
b 3 lines lie in a ‘@ 2 planes intersect
©  given plane f. 3 planes intersect
¢e A line and a plane
intergect

State Adopted References Other References

M | L] oop] A Dade 8.,A.G., 1,05, 1,06, 1,10
ch. [ 2,3 (1,7|1,3]2,3,4

e

2RI




11, FORMALIZED FUNDAMENTAL GEOMEIRIC
RELATIONSHIPS (continued)
Course Content
Formalize fundamental geometric concepts by the use of precise
geometric language., Extend the visualization of spatial Tela-
tionships in two and three dimensions, vhere appli.eable to:

Sets of points Relationships

point . collinear . noncollinear

line coplanar noncop lanar

plane ' betweenness separation

segment convexity nonconvexity

ray intersecting 1lines

opposite rays non-intersecting lines (parallel and skew)
half-1line non-intersecting planes

half-plane non-intersecting lines and planes
half-gpace intersections of other sets

space - intersecting planes

Associated Properties

The Distance Postulate.

Two points determine a line.

Every plane contains at least three noncollinear points.
Space contains at least fouf noncoplanar points.

If two points of a line lie in a plane, then the line lies in
the plane,

Thrio collinear points 1ie in an infinite number of planes.
Three noncollinear points lie in exactly one plane,

A line, plane, and space are separated by a point, line, and
Plane, respectively.

Two lines separate a plane into three or four convex s~ts.

Taree lines separate a plane into £out', six, or seven comnvex
sete.

Two planes separate space into three or four convex sets.

If two lgnoo intersect, the 1ntoruét10n is exactly one point,

10




II. PFORMALIZED FUNDAMENTAL GEOMETRZC lBMTIOﬂHIfS

Course Content

Associated Properties (éonttnuu)

If a line intersects a plane not containing the line, the
intersection is exactly one point,

If two planes intersect, the intsrssction is a line,

A plane is determined by: (1) three noncollinear points,
(2) a point and a lins not containimng the point, (3) two
intersecting lines, (&) tvo parallal 1lines,

Suggested Teaching Stratagiss

l. Make s first octant model from a cardboard box or from
pegboard,

2, Use flexible wire and colored beads to discuss collinear-
ity and betweenness, pointing out that these definitions
apply only to points on a straight line,

3. Use drinking straws and pins to form a tripod, intersect-
ing linas, etc, '




III. ANGLES, PARALLELISM, AND PERPENDICULARITY IN A PLANE

The
1.

Performance Objectives
student will:

If given selected vocabulary items

a, state the definition, '

b. make a sketch to illustrate,

¢, match items to suitable parts of a given sketch,

Use a protractor to
a, construct an angle of any given measure,
b, find the measure of any pictured angle,

e, construct the supplement and/or the complument of

3.

5.

6.

a given angle,
Compute the measures of the remaining three of the four
angles formed by two intersecting lines when given the
measure of one angle,

Identify pairs of parallel lines in & figure having cer-

tain given angle measures.

If given a figure showing two parallel or two non=-parallel
lines cut by & transversal, name pairs of:

a, congruent angles,

b, supplementary angles,

Describe verbally and illustrate by sketching the relation-
ship between two angles whose sides are:

- a8 parallel.

7.

.
8.

b. perpendicular (two cases are required).

Explain (orally or in writing) why two -
a, complementary angles are both acute,
b. supplementary angles cannct both ke acute,

If given a sketch showing two parallel lines cut by a trans-
versal, identify and' measure pairs of: .

&, congruent angles,

b, supplementary angles.

State Adopted References ' Other References

. pade 8.A.G, 1,10; Units II,
M L | Jp A v, V

Ch,

4,6,9 4 |1,4,515,7
8

2,
6,

9
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III. ANGLES, PAMLLBLISH, AND PERPENDICULARITY IN
A PMNB (continued)

Course Cuntent

Develop concepts related to the plane angle with minimal em-
phasis on proof,

Vocabulary
Plane angle Protractor
sides supplementary interior on the
vertex complementary same side of Perpendicular
- interior vertical a4 transversal segments
exterior congruent units of measure rays
acute alternate ex- including de- lines
obtuse terior grees etc,
right corresponding minutes
straight®*® glternate in- seconds Parallel
reflex*® terior radians segments
linear pair rays
lines
etc,
*% Varies from Moise point of view
Transversal

Associated Properties

The size of an angle does not depend upon the length of its
sides.,

Every angle is congruent to itself, (Identity)

Two angles congruent to the same or congruent angles are éon-
gruent to each other, (Transitive property of congruence)

If two angles form & linear pair, they are supplementary.

If two angles are both congruont and supplementary, then each
is a right angle,

" Any two right angles are congruent,

Supplements of éonarucnt angles are congruent,
Complements of eongtucnt angles are congruent,
Vorttcal angles are congruent,

If two 1ntorleet1ng lines form oae right angle, thcy for- 4
right angles, . ‘

If 2 angles are conplcncntary, thcn both are aeuto.

In & plane, if the sides of one anglc are parallol to the sides
of a second angle, the 2 angles are either congruent or supple-

sentary.
10
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III. ANGLES, PARALLELISM, AND PERPENDICULARITY
IN A PLANE

Course Content

Associated Properties (continued)

Through a given external point there is only one parallel to
a given 1line,

Conditions which determine parallel 1ines in a plane:

a, Twvo li;uo perpendicular to a third line are parallel to
- each other,

b, Two lines each parallel to a third line are parallel to
- each other,
¢, If two lines are cut by a transversal and one pair of al-

ternate interior (exterior) angles are congruent, then the
1ines are parallel,

d, If two lines are cut by a transversal and one pair of cor-
responding angles are congruent, then the lines are
parallel.,

e, If tvo lines are cut by a transversal and one pair of ine
terior angles on the same side of the transversal are
supplementary, then the lines are parallel,

If tvo parallel lines are cut by a transversal,
a, alternate interior angles are congruent;

b, corresponding angles are congruent ;

¢, interior angles on the same side of the transversal are
supplementary,

Sunutod Teaching Strategies

1, Refer to 8.,A.G., Unit II: Angles:

a. "Parts of Angles" provides exexcises on basic work with

: plane angles and dihedral angles, o

b, "Using the Protractor" is an introductory unit.

¢, "Using a Transit" uses a homemude transit, '

d. "Angle of Width" provides activities on measuring.

e. "Vertical Angles" strengthens tvnderstanding of numer-
ical relationships.

£, "Numerical Exercises Using nefinitions and Properties
of Angles" is rich in supplementary problems.

2, Bnco‘utag'e:’ students’ io discover by measurement the relation-
ships in this unit,

3, Students enjoy making a transit; refer  to Irving Allen Dodes,
A Liberal Arts Approach to Mathematics,

14
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IV. ANGLES, PERPENDICULARS, AND PARALLELS IN SPACE

Performance Objectives

The student will

1. Make sketches to 1illustrate each of the "Associated
Properties,"

2, State verbally the property illustrated vhen given a sketch,
3. Deteramine the projections into a plane of:

a) a line

b) a point

c) a line segment

d) an angle _
e) a pair of intersecting lines
f) a pair of parallel lines

g8) a pair of skew lines

State Adopted References Other References

Dade s.A.G. 1007‘ Unit II
M L JD A

Ch, 8,10(7,9 |1,5,7 |9,11

gg .tod Teaching Strategies
1, Rofcr to 8,A.,G., Unit II: Angles

a. "Parts of Angles" provides exercises on basic vork with
dihedral angles.
b. "Dihedral Angle Measure" contains many exercises.

2, Research on projective geometry and its relatiom to' art, to
map making; etc,, makes a good extra credit project,

| , :
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IV. ANGLES, PERPENDICULARS, AND PARALLELS 1IN
SPACE (continued)

Course Content

il
Develop spatial concepts related to angles, parallelism, and
perpendicularity.

Vocabulary

Dihedral angle (interior, exterior, vertical, right, measure,
edge, face, plane angle)
Projection

Associated Properties
All plane angles of a given dihedral angle are congruent,

If a plane intersects tvo parallel planes, the intersection
is two parallel lines.

If a 1ine is perpendicular to one of two parallel planes, it
is perpendicular to the other,

Tvo planes perpendicular to the same line are parallel,
Two lines perpendicular to the same plane are parallel.
Parallel planes are everywhere equidistant,

All plane angles of the same dihedral angle ara congruent,

If a 1ine is perpendicular to a plane, then every plane con-
taining the line is perpendicular to the given plane,

If tvo planes are perpendicular, then any 1ine in one of them,
perpendicular to their 1line of intersection, is perpendicular
to the other plane,

If a line and a plane are not perpendicular, then the projec~
tion of the line into the plane is a line,

AR




V. CONSTRUCTION INVOLVING ANGLES AND SEGMENTS

Performance Objectives

Using only a compass and straigint edge, the studant will

1. Copy a given segment.

2., Find the sum and difference of measures of given segments.
3, Construct the perpendicular bisector of a giver segment,
4., Pass a circle through 3 noncollinear points,

5. Erect a perpendicular to a given line at a point on the
11“.0 '

6. Drop a perpendicular to & given line from an external
point,

7. Copy a given angle.,

8. Construct the sum and difference of measures of given
angles,

9. DBisect a given angle.

10. Construct angles of special measures, such as: 90, 75,
60, 45, 30, 15, 150, etc.

11. Construct the parallel to a given line through a point
external to the given line.

12. Make sketches to illustrate each of the "gassociated
properties.”

13, Divide a given segment into & given number of congruent
iognentl(‘

State Adopted References Other lcfcioncoo

Dade Units II, IV, V
M L JD A .

Ch. 4i§-s. 3,15 | 10 | 17

14
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V. CONSTRUCTION INVOLVIN@ ANGLES AND

SEGMENTS (continued) .
Course Content

Develop skills used in compass-straight edge constructions re-
lated 0 line segments and angles,
- Vocabulary

Segment bisectors (midpoint, segment, ray, line, perpendicular)
Angle bisector ¢

5

Associated Properties X

Every segment has exactly one midpoint,
Every angle has exactly one bisector,

Through & given external point there is exactly one line
parallel to the given line,

In a plane, through a given point on a given line there is
exactly one line perpendicular to the given line.

In space, through a giver: point on a given line there are an
infinite number of lines perpendicular to the given line,

Through an external point, there is exactly one line perpendi-
cular to a given line,

In a plane, the perpendicular bisector of a given segment is
the set  of all points equidistant from the end points of the
segment,

In space, the perpendicular bisecting plane of a segment is the
set of all points equidistant from the end points of the segment,

The shortest oog-oné joining a point to a line not containing the
point is the perpendicular segment from the point to the line,

The shortest segment to & plane from an external point is the
perpendicular segment from the point to the plane,

If a 1ine is perpendicular to each of two intersecting lines at
their point of intersection, then it is perpendicular to the
Plane determined by the intersecting lines,

If a 1ine is perpendicular to a plane, then the plane contains
every line perpendicular to the given line at its point of inter-
section with the given plane,

Two 1lines porpondieuhr to the same plane are parallel,

In a plane, two lines perpendicular to the same line arn
parallel to each other, ‘ .

» : .
In any triangle, the sum of the measures of the angles is 180,

e




VI,

CONGRUENT TRIANGLES

Performance Objectives

The student will

1,

2,

3.

4,

7.

Define and illustrate items selected from the vocabulary
list,

Label corresponding parts of given marked figures.

Name congruent triangles using notation which shows
corresponding vertices of a given marked figure,

State the postulate which justifies the congruence of two
marked figures,

Identify all corresponding parts of given congruent
triangles, where the correspondence is shown:

a, pictorially
b, by letters without a figure

State conclusions which can be derived from the given
facts:

2, Two sides of a triangle are congruent,’
b, Two angles of a triangle are congruent,’
€. Three sides of a triangle are congruent,

With only a straight edge and compass copy a given triangle
using each of the following methods:

a, SS8§
b, SAS
Coe ASA
*8. Construct a triangle with a straigut edge and compass vhen
given:
a, 888 d, SAA .
c. S8SAS f. HA
* Optional
State Adopted References ~ Other References
- Dade Unit VI
M L JD A | ,
Ch, 5,15|5,15 | 2,6, | 17
10
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‘wxvqrx‘pquilato?al triangle 1i» Qquiqngﬁlir and vice versa,

VI. CONGRUENT TRIANGLES (continued .

Course Content >

3 .

Dovolép precise vocabulary and geometric notation related to

trisngles and congruence; postulate and/or devejop inductively, @'

Vocsbulary Vo &

Polygon V

Triangle ‘ .
‘side included angles \ , 9
angle . i included gites A ‘ .
vertex interior and exterior of

‘adjacent sides triangle (intuitiva)

Kinds of triangles and related parts: F: B ;
scalene right © legs '/ base angles |
isosceles obtuse hypotengse :
equilateral acute vertex gngle . ' ;
equiangular 7 base ¥ .

One-to-one correspondence ‘ :
corresponding sides congruent angles 5
corresponding angles congruent triangles t
congruent sides . . " i

Associated Properties ¢ &

4

3

i . * o
Iwo polygens are congruent if, for some pairihgfaf their vers
tices) each side and each angle of one polygon lp congruent QL

the:corresponding part"bf the other P°1!8°°of,;- . . :g‘?
. L. * . "t " B t rg'!;‘-
A'triangle is a three-sided polygon. v . i

; y . ’ : \ * [ {’
Thé corre d ‘ dentity con ruonjt -
¢orrespondence ABCEHABC is called the fdentity gruenc) ~

I1f. AB ‘= AC, then the cotroopondcheo QBc(pAch.il?eallod a delf
congruence, which is not an identity cqngruence. L

. ¢ . c . : .
Congruence.postulates and th‘%tonoz 838, 8AS, ASA, SAA, HL, HA
. . [N . * < .

‘If t¥o.stdes bf a.téiangi; i:o congruent, -the angles.opposite ,
.those ‘sides. are congruent; and, conversely, if twoMangles of a ;

triangld, are congruent, the sides’opposite those angles are K
congruent, % - e 0 C . ¢’ . , C
" . ‘;’L v ‘ &y ’ [

[&
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VII. - USI’HIIAR TRIANGLBS

foe g Lo
Performance Qgi;ctivoo

c’ LF"-: [N .
TYre stiident will

1. PFind the missing term of a proportion vhen given tho
qthorc m:h«roo terms,

T S S OIS S )

~f

2, rind tho goomotric and arithmetic noan of two terms sivon
1gﬁnunnricll or litorhl for-. e . : A

)

. .
o KO

o 1. TEaew gL S ) i L
ji Determine whothor figuroo in a given markgg gig gram are . -
similar; &nd 1f so, 1dent1fy the propérii v 3@1 Justifies
v+ the;econclusion, R tHesye o
b4, Lﬁot all. roportionn determined by & line eting
o° tyo-sidem “elde’

toterse
of -a trisngle’ and" parall&i £6 th% thikd
4

5.‘ Deteraisefvhether a- segment 1s" pirillql tb "bhe o,d?qo

o+ tylangle Bf given certain proportional ‘pakEel” T

6. Identify ‘the proportions dotorntnod by a biﬁ $$§gf9?ﬂi§"
« &ugle of ‘a-trfangle; ' : - Y FvR s o Lo

7. Bctvo for .the missing measures of a right triangle AL g n
a- dnqvtng ihowing the lltitude bo tho hgpotihégw, cer e
1 \- ar _‘ " PR

8. 1If givon the ratio of corroopondtng parts of similer

- figures; apply the propir fornulao to find-& o ce.
RSy bpw I SRS S *

Q% poriuotor

bojares .

;»c¢rwohnu

Turt

R R L X

9 pARRLY the ‘Bythagorean Theorem to find the missing measures
of tho sides of a given right trianglo. .

10, Uoo tho converse of tho Pythasoroan Theorenm ro dotorlino

ALPhOth:sn tolangle 1s & right triangle.

11. Apply the appropriote fornula to solve for tho niooing
_p‘rto 1n opocial right triongloo.

8¢ 30-60-90

be 45-45.90 o *
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VII., SIMILAR TRIANGLES (continued)

Course Content

Develop precise vocabulary and geometric notation related to
similarity, with emphasis on triangles., Postulate and/or de-
velop inductively properties of similar triangles and related
properties of special triangles,

Vocabulary

Ratio Similar polygons
proportion geometric mean similar triangles
means arithmetic mean proportional segments
extremes

Projection

Associated Properties

3

Two polygons are similar if, for some pairing of their vertices,
corresponding angles are congruent and corresponding sides are
in proportion.

Similarity theorems: AAA, AA, SAS, SSS

If a line is parallel to one side of a triangle and intersects
the other two sides, then a) it divides the sides into propor-
tional segments; b) it cuts off segments proportional to these
sides and conversely,

If a ray bisects one angle of a triangle, it divides the oppo-
site side into segments which are proportional to the ad jacent
sides,

Transitivity of similarity with respect to tr isngles,

The altitude to the hypotenuse of a right triangle forms two
triangles which are similar to the given triangle and ﬂ.nulr
to each other,

The altitude to the hypotenuse of a right ‘triengle is the mean
proportional (geometric mean) between the segments into which it.
divides the hypotenuse, '

A leg of a right trianslc is the mean proportional between the
hypotenuse and the projocti.on of that leg on the hypotonuu. '

I1f two triangles are similar, then the ratio of their areas is
equal to the square of the ratio of any two corrooponding otdn.
altitudes, or medians, . . _




VII. SIMILAR TRIANGLES

Course Content

Associated Properties (continued)

If two triangles are similar, then the ratio of their perimeters
is equal to the ratio of any two corresponding sides, altitudes,

or medians,

| Pythagorean Theorem and its converse, ,
' Theorems on special triangles: 30-60-90 and 45-45=90,




VIII, INEQUALITIES

The

1.
2,

3.

5'.
6..
7'.
8'.
9.

10.

Performance Objectives

student will

Use the order properties (transitivity, addition, mul=-
tiplication by a positive number) in the solution of sim-
ple inequalities, .

Find the miseing angle measures of a triangle if given
measures of an exterior angle and one remote interior
angle,

Use exterior angle properties of a triangle and transiti-
vity to establish relative sizes of angles in a given
figure,

Determine the largest angle of a triangle 1f given measures
of the sides. .

Determine the longest side of a triangle if given the
measures of the angles,

Determine the largest angle of a figure partitioned into
triangles if given appropriate information,

Determine the longest side of a figure partitioned into
triangles :l.f’i-given appropriate information.

Solve numerical problems involving the definition of dis-
tance from a point to a line or plane,

Determine whether the given measures could be the lengths
of the sides of a triangle,

Use the "Hinge Theorem" and its converse to compare lengths
of segments and measures of angles,

State Adopted References

Ch.
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VIII. INEQUALITIES (continued)

Course Content

Develop precise vocabulary and geometric notation related to
triangles and inequalities., Postulate and/or develop in-
ductively associated properties,

Vocabulary

Order of inequality
exterior angle of a triangle
remote interior angle of a triangle

Associated Properties

Properties of order:

trichotomy addition ,
transitivity multiplication (by a positive number)

An exterior angle of a triangle is larger than each of its
remote interior angles.

The measure of an exterior angle of a triangle is equal to the
sum of the measures of the two remote interior angles.

If a triangle has one right angle, then its other angles are
acute,

If two sides of a triangle are not congruent, then the angles
opposite those sides are not congruent and the larger angle is
opposite the¢ longer side; and, conversely,

The shortest segment joining a point and a line is the perpen-
dicular segment,

The distance from a point to & 1ine or from a point to a plane
is the length of the perpendicular segment,

Iriangle Inequality: The sum of the lengths of any two sides of
& triangle is greater than the third side. .

"Hinge Theorem": If two sides of one triangle are congruent to
tvo sides of a second triangle and the included angle of the
first triangle 1is larger than the included angle of the second
triangle, then the third side of the first triangle is longer
than the third side of the second triangle; and, conversely,

185




IX, CONSTRUCTIONS INVOLVING TRIANGLES

Performance Objectives

Using only a compass and straightedge, the student will

construct
1. lsosceles triangles 6. Medians of a triangle
2, Equilateral triangiles 7., Bimedians of a triangle
3. Right triangles 8, Altitudes of a triangle
4, Angle bisectors of triangles 9, Inscribed circle of a
5. Perpendicular bisectors of - triangle

the sides of a triangle 10, Circumscribed circle of

a triangle

State Adopted References

M L JD A

Ch, |15 11,15 10 13,14,
17

Course Content

Develop precise vocabulary and geometric notation related to
constructions involving triangles and special set of points re-
lated to triamngles,

Vocabulary
Sets of points related to a triangle:
angle bisector . eircumcenter
perpendicular bisector incenter
of a side orthocenter
nedian _ centroid
‘bimedian . , circumscribed cirecle -
altitude inscribed circle

Associated Properties

The medians of every triangle are concurrent at a pbtdt two=-
thirds of the distance from one vertex to the midepoint of the
opposite side, . : S

The 'oegmeht jo-tning"the midbotnta of two sides of & tr'i.anglo is
parallel to the third side and one=half as long.,

L)
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SAMPLE POSTTEST ITEMS

For a final test, choose an appropriate mumber of test questions
from the following collection.

I. From the list at the right, selsct the one best choice which
matches each identifying sentence or phrase in items 1 - 10,
Write the letter of your choice in the appropriate blank. A
letter may bs used more than once,

1. An undefined term a., Acute angle m. Exterior angh

2. Every angle has two be Batween n. &

3. Doss not contain its edge ¢. Bisector Oe Ebpo

Lo Meansat lsast onem d. Collinearity p. Intersec

5. The wnion of three rays e. Congrusnt Qe Iloocoln

6. A propsrty of betwesmness f. Converse r. Plane

7. Sat cammon to two sets g« Coordinate s. Linear pair

8. Always squilateral h. Corollary t. Ray

9. Angles hi&ving equal measures 1. Diagonal ue Rhombus

10. Angle whoss measure is less  J. Dihedral angls v. Transversal |
than 90 degrees k. Exactly one w. Triangle *

1. Existence xo Union

) II. Write TRIE if the statement is true., If the statement is false,
' write the replacement for the underlined word(s) or symbol(s)
which will males the statemsnt true.

11, The longest side of a right triangle is called the %.
12, Two lines in space are either parallel, intersecting, or .

13. If two planes are each parallel to the sums line, the two
" gnhzn are perpendicular to each other.
. AKC, if mXAD m4C, then AC > BC.

15, If two lines are zch pe:’-hndicuhr to a third line, the tvo
lingw are

16, In & plane, all points oquidiatmt from two given points lie
o the padian of the segment joining the two pomto.

17. Two planes may scparate space into four

.18, Gi 'ﬂ a correspondence ARC ¢>BCA of the vertices ot a triangle,
if A8 BC and mecA, thén AABC is scalens,

19, In & vlane; 4if a line :lozo 1cn1artoonooftwopcu1hl
linew, it is parallel to the other.

III. Find the: loln,Lion to each problems mm the solution in simple
radical form.

20. The msasure of an angle is six times the measure of its
supplement. What is the measure of the angle?
2. gllt is the measure of the scmplement of an angle of 82 4 x
OLTe80,
22. The meagure of an exterior angMi-of & triangle is 106”and
f the measure of one angle of the triangle is 687 What are
! the mazsures of the other two angles of the triangle?
. 23, In AARC, ¥C is a right angls. UR is the median to the
hypotenuse, and D is the altitude to the hypotemuse. If
m¥&A =18, what is m £ MCD ?

AU 29.7




Sample Posttest Items - Continued

III. Continued

24, In the figure, plane M || plane N, / . }7

} 71 N, and FG is the perpendicular TN
_ /e g

bisector of (A If m4&C-PB-A = 60°,
what is m £ BAC?

25. Two triangles are similar and their areas are 81 and 36,

What is the ratio of a pair of corresponding sides?

26 - 28, In the given plane figure, KDL B, A
BCLAB, AB= 6, EE= 4, and (B = 6,

26, What is the mmerical valuwe of 5& ?

27, What is the mmerical value of !_A_ﬁ ?

a8 & ABC
28, What is the mmerical valuws of lAABD? b

29 - 31. In OARC, 4A is a right angle and AD ) BC with D on BC.

BD = 16 and CD = 20,
290 What is AD?
30. What is AB?

32, Solve for x; =2 = y‘

Ix
33, Solve for x: 1% %
34, Complete: 1:1?.5: kx, then §= .
35 Two similar have a of corre

ing
of lengths 2.5 8.6 respectively; What is the ratio

of their porhotpro?

36. Two similar right triangles have lvpotonuu of lengths
S and 10. What is the ratio of the areas of the two

triangles. _ R
37 - 38, In the given figure, AC | 7Q.
37 mg’ifncz?z’ and CQ = 5, Al
38, If PR =33, AP =10, and ST =8, / SK \
then what s RS? - o

25
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Sample Posttest Items = Continued

III. Continued

39. 1Tvo angles of one triangle have measures 30 and 100, and two
angles of another triangle have measurss 30 and 50. Are the
trianglee similar?

40. In APQR, ¥ Q is a right angle and the medians intersect at
S. If PR= 12 and PQ= 9, how long 1is QS?

IV. Complete each sentence with the correct symbolg) or word(s).
~41. A line and a plane are perpendicular if they intersect and
if every line lying in the plane and passing through the
point of intersection is .

42=43, 1f two angles of a triangle are not congruent, then the
sides opposite them are and the is opposite
- the larger side.

44=45. Every line separates the pcints of a plane not on the line
into two sets, and if P is a point in one set and Q
is a point in theother set, then the segment PQ .

46=47. The segment between the midpoints of two sides of a tri-
angle is to the third side and o

48. If two half-planes have the same edge but dc not lie in the
sane plane, then the union of the half-planes and their
common odge is called .

49. Twe or more linei are said to be 1f they share a
common point.

50. The point of intersection of the angle bisectors of a tri-
angle is called the »

51. The point of intersection of the _of a triangle is
called the centroid. : ‘

52=53. The intersection of the of a triangle and the in-
tersection of the _____ ef a triangle may each lie in the
exterior of the triangle.

54=35. A correspondence between two triangles is a similarity if
the sides are propertional and the corresponding
are congruent,

56=57. An example of & correspondence in vhich corresponding
. angles are congruent but the correspondence is not a simi-
larity is that between a and .

58, If m is the arithmetic mn between the two positive numbers
O~ v rand s, then n —

e, . T 29
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Sample Posttest Items - Continued

V. Select the letter(s) corresponding the choice(s) which correctly
snswer the question. Give g1] correct choices.

59. Which of the following are mot convex sets? :
(a) a square (b) a ray (c) a line (d) a trisngle (e) a plane

60. Which congruence conditions, abbreviated in the choices
below, are sufficient for proving the trisngles congruent?
(a) SAS (b) AAS (c) SSS (d) SSA  (e) AAA  (f) ASA

61. The projection of an angle into & plane may not be which of
the following sets? '
(a) a line (b) a ray (c) a point (d) s segment (e) an angle

A pie -

62. Given two planes in space. Into how many regions can they
; separate space? .
i (a) three (b) four (c) six (d) seven (e) eight

63. The figure illustrates the first steps ~ '
in constructing a certain circle asso-
b ciated with A ABC. What should be the
b . next step in the construction?
' (a) Let CQ intersect AB. _
(b) Construct the bisector of &-CQB. q
(c) Construct a perpendicular from .
. Q to Ac. T a
(d) Draw the circle with center Q and A
radius QB.
(e) Draw a circle tangent to AC.

64. Two sltitudes of a triangle intersect in the exteriorx of the
triangle. The triangle must be
(a) right (b) isosceles (c) equilateral (d) obtuse (e) acute

VI. Print TRUE {f the statement is true; print FALSE if the statemsent
1is false.

65. The ancient Greeks used a protractor to do geometry.

66. The set of all points in the interior of an angle vhich are
, equidistant from the sides of the angle is defined as the
i bisector of the angle.

| - 67. Using only a cgmpass and straightedge, it is possible to
construct a 5§ angle.

68. In space, the set of all points equidistant from the end
. points of a segment is the midpoint of the segment.

27
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Sample Posttest Items = Continued

vi. Continued

69. The set of all points in & plane which are vertices of
equilateral triangles having a given segment as base is
a line. 5

70. Using only a compags and st:ui.ght:edge, it is not: possi.ble
to construct a 105 angle. , L

+ vn.. Use only a compass and straightedge to construct: o L ;
' 71. A scalene triangle ABC. Lk 3
72. The median to side BC in A ABC. .j. -
73. The bisector of 4C in A ABC. ‘
74. The perpendicular bisector of side AC in AABC.
75. The altitude to side AB in OABC.
76. A line through point P which will be parallel to line L.

« P

N 81




1.

3.

4.

3.

7.

ANNOTATED BIBLIOGRAPHY
(Not on State Adopted List)

Wilcox, Marie S. Geometry & Modern Aggroac . Reading, Mass: Addison-
Huloy Publishing Co., 1968.

Good for quiz and test materials as well as general l’lci.ll
concepte.

Dodes, Irving A. Geometry. New York: Harcourt, Brace and World, Ime.,
19‘-&5. d
Good for practical and commercial applicatiors of geometry.

Smith, Rolland R. and Ulrich, James F. GCeometry, A Modern Course.
New York: Harcourt, Brace aund World, Inc., 1964.
Excellent chapter on constructions and three~dimensional geometry.
(Chapter 3)

Keedy, Mervin, L. and Jameson, Richard, E. Exploring Geometry.
New York: Holt, Rimehart, and Wimston, Inc., 1967.
Excellent diagrams and explanations of three-dimensional
figures. Teachers commentary gives helpfu. additional
explanations. Very good source book for entire quin.

Ulrich, James, F. and Payne, Joseph N. Geometry. New York: Harcourt,
Brace and World, Inc., 1969.
Caapters one and two excellent on definitions and fundamental
relationships. Chapter five helpful with congruent triangles.

Goodwin, Wilson A. and Vannatta, Glen, D. Geometry. col.u-buo. Ohie:
- Charles E. Merrill Publishing Co., 1970.
Chapters two, three, five, seven, eight, and ten very holp!ul
in this quin for supplementary topics and exercises.

Pehr, Howard F. and Carnshan, Walter H. Geometry. Boston, Massg
D.C.Heath and Co., 1961.
‘ Chapters one, three, five, eight, nine, fifteen excellent
for test questions and quis materiasl.

Mmro, Thomas and Wilson, Catherine M. Tenth Year Mathemstics.
New York: Oxford Book Co. » 1960.

Good basic review material. Excellemt for additional questiomns
for homework or tests.

AUDIO=VISUAL MATERIAL
Films - By request only through the school library

Cat. Wumber

1-01493 * Geometry spd Yoy (10 min.)
1-01306 Similer Irispgles (12 min.)

1-01348 Irisngles: Ivpes and Uses (11 min.)
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Annotated Bibliography, Audio=-Visual Material (continued)

Curriculum Full=Color Filmstrips by Educational Projections, Inc.

362 Imtroduction to Plane Geometry. Defines angle, point, linc. plane.

Uses of geometry.

¢
363 MEM&!@L'_L Emphasizes kinds of angles.
364 .M_Agﬂ_n Emphasizes perpendicular lines and
distance. L

- 365 Lines and Their Relationships. Emphasis on parallel lines,

alternate interior angles, corresponding angles, and transversals.

366 Irxrispgles. Types of triangles, ncdun. angle biuctor. lltttu“.
hypotemue. exterior anglu. . _

370 - Intersection of Jtraight Lines. Distance between two pointé. Midpoint.
Line perpendicular from a point to a given lime. -

376 Geometrica) logic. To folldw congruent trht:lgln. Induction.
372 Lgeus. Very good explanation and examples. |

‘Pilastrips by 8, V. E,
A-541-2 E. ;;iidu‘ction to Plane Geometry. &.. Good coverage of angles.
: . b. Adjacent and vertical angles. c. Practical application.
of angle measurement. : '
Filwetrips by McGraw<Hill Book Co.
9 . Indirect measurement. (Excellent) Use after study of right triangles.

OVERHRAD VISUALS ;e
Overhead Visuals for Geometry by Jurgenun. Donnclly. Dolcuni .

""'Vol. I  Elements of Geometry

Vol. 1 Angle Relationships, Perpendicular Lines

* Vol. II1 Parallel Lines _and Planes
Congruent Triangles

Vol. Vv Construction and Loci




