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PREFACE

BASIC ASSUMPTIONS

This unit has been written for the student with no previous
exposure to the concepts of similarity and congruence. Besides
skills in whole number computation and elementary measurement,
the student should have some background in geometric terminol-
ogy and ratio and proportion. The extent of the background

is outlined below.

1. The following list of items should be familiar to the
student to the extent that he can identify each.

a. angle e. five-sided geometric

£3
b. square igure

c. triangle f. vertex

d. rectangle g. line segment

2. Given a set of line segments and their measures, the
student should be able to set up ratios between
measures of the segments and determine whether or
not these ratios are equivalent.

OBJECTIVES

A surmary of the terminal objectives appears after the
TABLE OF CONTENTS. The Teacher's Guide for each lesson
contains the objectives for that particular lesson. The
objectives that are listed should not limit the scope of
the teaching process, but should be used as a basis for

evaluating student progress. Discuss the objectives for
each lesson with your students.

iii




OVERVIEW

¢
Teie hooklet is a study of the properties of similar and
covmeuent lgures.  Each lesson contains a variety of activ-

iiles and/or exercises which rocus on one of these properties,

fioe and shape are used to determine whether {igures are
Similar, congruent or neither. The ASA, 558, etc. theorems

wrs mot mentioned (they will be discussed in a future booklet).
come applications of similarity are presented in the last
chiznter but 2 major emphasis on application will be

rencrved for a future booklet,
BOOKLET ORGANIZATION

st activities in the student booklet are labeled EXERCISES,
CLASS ACTIVITY, DISCUSSION QUESTICNS or v POINT.

“uersises are intended primarily for individual supervised
cstady . Tt 3, not anticipated that much homework will be

i )
acairmed, a2lthough brief sections of exercises may well

cervye Lot function.

Mlass activity sections are problem situations to be handled
ori 2 cooperative or group basis. They are to be in-class
aetivities and are not appropriate homework exercises. The
role of the teacher is that of a resource person and a direc-
Lor of learning. Itudents should be allowed to gather infor-

raition and make discoverilcs on thelir owm.,

Discussion questions are to be uscd for in-class discussion
rathicr than homework, They serve as an aid in clarifying

concepts.

iv
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The student has an opportunity to check

those sections laveled

PPy N /N P P P T TarR T RS 7 —— il
v
. ¢

his ovm progress in

POTIHT. The internt is ror the

student to usce them to evaluate his ovm progress rather than

a auls section to be given by the teacher.

vaterial in the TEACHER'S GUIDE is arranged, tfor each lesson,
& K]

under the headings:
Content and Approach, Things to Discuss

U
Cbjectives, Equipment and Teaching Aids,

and Answviers.

The information under Content and Aporoach is designed to

give the teacher assistance in interpreting the emphasis and

direction of the lesson. The guéstions
under Things to Discuss are meant to be
type of class discussion which would be
and extending the lesson. Iiost answers
the student vages and the ofthers can be

rages in proximity to the exercises,

ALL HATERIAL OR THE TEACHER IS PRINTED

and comments listed
suggestive of the
helpful in reviewing
are over-printed on
found on the teacher



SUMMARY OF TERWNMINAL OBJECTIVES

.

1. The students will bo able to deiine:

a. ocimilar figurces h. cvnqrucnt figures, and

. coincide. The following definitions would be

accaoptable.

a. Pigures whizh have the same shuipe are called
similar figures.

b. Figures which have the same size and shape arc

alled congruent figures.

a4

Figures which £it on each other exactly are said

0O

to coincide.

N

o] i

Given a set of triangles such as the above, the student will
be able to sc¢lect the pair that is siwilar and the vaiyr that

ir eonmruent.  The student may use tracing raper in ralling

0

the decilsion.

ERIC 7
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Given similar triangles ABC and 'MNO. The student will be able
to give a correct response to the Tollowing.

a. Name a similarity correspondence betwe~n the triangles.
b. Name the corresponding angles.
¢. Name the corresponding sides.

d. Which of the following is true?

1. m(AB) _ m(BC) _ m(CA 2. m(EB) _ m(BC) _ m(CA)

m(MN) m(NO)  m(OM) m(NO) m(0M) m(MN)

L, Given a similarity correspondence for a pair of sinmilar
triangles ( ARST ~ AHIJ), the student will be able to
name the corresponding angles and sides of the similar
triangles.

-9 The student will be able to indicate whether each of the

(€3}

following is a property of similar figures, congruent

figures or both.

Corresponding angles are always congruent.

Corresponding sides are always the same length.

5

6

7. The figures are always thc same shape.

8. The figures are always the same shape and size.
9

Corresponding sides always have equal ratios.
("Both" would be the best answer for this property,
but "similar figures" would be acceptable.)

vii
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EQUIPMENT AND TEACHING AIDS

STUDENT

Scissors

Tracing Paper
Riffle Cards
Ruler
Centimeter Ruler

Crid Paver

TEACHER LESSON

Overhead Projector and Screen 4, 5, 6

Clear Acetate

Prepared Overhead Transparencies

* materials provided with the booklets

NOTE: The TEACHER'!S GUIDE for ecach lesson lists the
equipment and teaching aids needed for that lesson.
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OBJECTIVES

An introduction Lo the concept of similarity.
After completing this lessor the student shall be able to:

1. define similar figures--"figures that have the same

shape' would be acceptable.

2, identify simiiar figures given a set such as--

use of tracing paper would he acceptable.

EQUIPMENT AND TEACHING AIDS

1. Overhead Projector

2. DProjectizn Screen

2, Prepared Transparencies S1-310 (A and B) and S11.
S11 is a duplicate of page H4a with cutouts of the
f'igures on page Ub.
#1310 (A and B) are familiar signs and outlines of
thely cnapes

L, iicissors - one for each student

“, Tracing raner

6. "Piffle cards" - tzn packs per class

T-1a
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LESSHN 1

SIZE AND SHAPE
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CONTENT AND APPROACH

The questions at the bottom of the page should prompt some
iiscussion. If not and the entire class fecls the pictures
are different, ask them "How can they be different if all

the pictures are coming from the same T.V. camera?" If the
entire class feels the pictures are the same, ask "How can

vou say they are the same when they are all different sizes?"

B o

T-1b




LESSON 1

THZ PICTURES O THE TELEVISIONS ARE EXACTLY THE SAME SHAPE.

CLASS DISCUSSIOHN

1. Do you agree with the statement above? What does it mean

to say two pictures cr objects have the same shave?

2. Photographs can be enlarged, but they remain the same
shape. Can you name some other objects which vary in size

but maintain the same shape?

AN

Do all maps of iichizan have *%he same shave? How can you

be sure the maps give an accurate picture of the actual

shape of the state? Do you have any idea how maps are made?

GECMETRIC FIGURES WHICH ARE EXACTLY THE SAME SHAPE ARE

CALLED SIMILAR FIGURES.




CONTENT AND APPROACH

The statement at the top of the page should resolve the

discussion from page one.

Some answers to Discussion Question #2 may suggest objects
which are the same shape in a general sense of the term
‘people, books, etc.). Separate these from answers which
suggest objects which are precisely the same shape (U.S.
flags, maps, squares, etc.).

in the definition of similar figures, the use of the word
"exactly'" may be a point of discussion among mathematicians
but its use gives more meaning to the definition from the
student's point of view.

THINGS TO DISCUSS

What is the difference between saying two figures are exactly
the same shape and saying two figures are exactly alike?

How does the cover of this book illustrate similar figures?

Two objects have the same shape. Does this mean they must

have different sizes?

b
o4




TLESSOH

f

HAVE YOU SEEN THIS FIGURE BEFORE?

General Mot»ors uses this figure a3 2n emblem to identify and
promote Chevrolel automobiles and trucks. You've seen the
emblem displayed in several places including newspapers,
television an:! billboards, 1Is the emblem on 2 billboard the
same size 23 one in a2 newspaver? Are they both the same
shape? The Chevrolet emblem may be very large or very small,
but it is always the same shave. Geometrically speaking, the
emiblems are similar figures.

Can you identify a familiar sign whose shape is similar to
the figures below?

U.S. HIGHWAY

CHEVROLET EMBLEM

| PHILIIPS 66 ROAD SIGN

)

< >

GOODYEAR

STQP SIGN | STP ESSO, AAA

STANDARD | MARATHON

16
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CONTENT AND APPROACH

Hee Sransparenties 5.-010 14

N

Rl

naga,  Transparency

syt 3P ia oa picture of the

and 3) in condunction with this
'q iz thne outline of the Chevrolet omblen

amnlem. Teave 1a on the overnead

ard use 1b as an overlsy to illustrate the "same shape'.
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one zsipn {oval - STP, ARAA,

Students mav wish to suggest other shapes with which some

product is identified.

Suszested home work: Have students bring ads containing

these
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TLESSON

v outs pages daand Yboand cut along the dotied lines. Are
Loares Iaoana 1b similare Try vlacing once aver
other and nolding thom to the light. liove them afound,

f1ip oo over, compare the ingles; continue until you can see
i slimllarity or are salisfied that no maiter how you linc

Chmnoud. the ilpures azre not similar. Use this method o

e b fm - - s 2 -
lise Sha ehart to indisnss

and
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and

and
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CONTENT AND APPROACH

Pages la and b should be torn f{rom the bock one page at a
time and rather quickly. This should prevent the binding
from coming loose.

Ability to identify similar figures 1s one objective of this
l-szon., The activity outlined on bvage U suggests a method

which could help the student make his decision.

Scome pairs (la and 1b for example) are not similar but zre :lose
enough to cause some discussion. Refer the students to the

r
word "exactly" in the definitiorn of similar figur=s on page 2.

{

Display transpzrercy S-11 and allow students to use the cutouts

to demonstrate the similarity or lack of it.

H
)
[6V]

student uses "angle" in making his decision, suggest he
make a conjecture concerning the angles of similar figures:
but do not make a big issue of the matter at this time--it

+ri11 be discusszed in Lesson 2.

THINGS TO DISCUSS

Suppose two figures were dravm or pieces of cardboard and you
could not use this procedure tc determine if they were similar

or not. Can you suggest cther methods which could be used?

19
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LESSON 1 >

FIND THE SIMILAR FIGURES

a is similar to f
__ b is similar to __h
¢ is similar to |

_d is similar to __n

e is similar to

i
_ @ is similar to __ j
__k is similar to __m__
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CONTENT AND APPROACH

™his exercise requircs the student to match similar rfigures
simply by looking at them. Before assigning the page, dis-

tpibute the riffle cards. Thay wil! convay the ide2a of

wantally burning the figure szbout until they recognize 2
i-itericy.

THINGS TO DISCUSS

migures k and b have four squarc corners ezch.  Wny aren
they similar?
vigures g and h are both diamond shaped. Why aren't they

similar?

9
rw




Are the

. Cut out insert A and caretully cut out each figure. Which
fizures are similar to each other? B,C,D,E,G Show how
figures B and D can be combined to form a figure the same
gize and shape as tigure A, & or F. Name some combinations
which will form a figure the same size and shape as tigure C.

Figures 4, B and

rigures =, D and

Milgures A and E

Figures C and G

Figures B, D and

Figures D, E and

Figures G and C

'igures A, B, D,

tigure C.

Figures B, C, D
Tigure F.

Figures D, B, E
figure F.

All the figures

All the figures

statements true or falze?

LESSON 1

D will form a figure similar to Tigure F.
£ will form a figure zimilar to figure A.
@11l form a figure similar to figure E.
will ferm a figure similar to figure F.

F will form a figure similar to figure A.

—_

P will form a figure similar to figure A.

%111l form a figure similar to tigure E.

E and F will form a figure similar to

and E will form a figure similar to

and G will form a figure similar to

will form a figure similar to figure A.

will form a figure similar to figure C.




CONTENTAND APPROACH

Do not sttempt te toar out insert A, The bookied Bindinge will
~iye before thls heavy pana? will teear,

legve o o@mall gepn hetween them., Tho Image on the azresn will
affors each student 2r opporitunity e ces g coluticn., Let the
~tudents demonstrats their ccsaticons on o overncad.

A zoluticn iz given for ¢acn statowernt tnat is true. Jevaoral
ststerents nave more than one sciuition. Use the zoluticns
only =2s a last resort. Studerts enjor seeing the teacner

sturped’” on occasicn.

5. FALSE 6. FALSE

ERIC 25
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OBJECTIVES

.] .

Given a pair of similar triangles such as:

E . F . T& B

the student will be able to name the corresponding angles.

Given the sentence: The corresponding angles of similar
figures

1. have the same vertex
2, are always the same size
3. are never the same size

the student will select number two as the best response.

EQUIPMENT AND TEACHING AIDS

nN -

Overhead projector
Projection screen

Tracing paper




LESSON 2

COMPARE THE ANGLES

Triangle ABC is similar to triangle 7YX ( A ARC ~ AZYX),

7

Angle € is the largest angle of triangle ABC and angle X is the
largest angle of triangle ZYX. We say that angle C corresponds

to angle X. Angle B is the smallest angle of triangle ABC.
Urich angle of triangle 7YX corresponds to angle B? LY Vhich
angle of triangle ZYX corresponds to angle A?_ / 7

Migure MMNOP is similar to Figure XHIJ (fig. MNOPAyfig. KHIJ).

| P 0 K
/—_\ J
M N H |

Angle *f corresponds to angle K. Use a compass, protractor or
tracing paper to compare their sizes. Is angle M less than,
greater than, or the same size as angle K? SAME SIZE

Angle N corresponds to angle H. How do their sizes compare?

SAME—-SIZE—Angle 0 corresponds toangle I. How do their sizes
compare? Ts angle P the same size as angle J? YES

Compare the sizes of the corresponding angles of the triangles
at the top of this page.




CONTENT AND APPROACH

The students should be informed that the symbol ~ replaces
the words "is similar to".

Students that are having trouble recognizing the similarity

of figures such as those on page 7 will not be able to succeed
in naming corresponding angles. To these students, suggest
tracing one of the figures and laying the tracing on the
other figure.so they "line up". The angles which "line up"

are the corresponding angles. This can be demonstrated using
the overhead projector. ’

The directions and guestions at the bottom should lead to a
discovery that ccrresponding angles of similar figures are
the same size.

THINGS TO DISCUSS®

The corresponding angles of the similar figures on this page
are the same size. Are the corresponding angles of similar
figures always the same size? Can you use some examples from
lesson one to support your answer?




LESSON 2

THE CORRESPONDING ANGLES OF SIMILAR FIGURES ARE THE SAME SIZE.

Triangle EFG is similar to triangle TSR ( D EFG ~~ ATSR)

T

Which angle corresponds to angle E? (Find the angle which is '
the same size as angle E) ANGLE T

Which angle corresponds to angle I'? ANGLE S

Angle G corresponds to angle ANGLE R

VL L M

Find the corresponding anglés of the similar figures above.

Angle V corresponds to angle
Angle W corresponds.to angle
Angle X corresponds to angle
Angle Y corresponds to angle
Angle Z corresponds to angle




CONTENT AND APPROACH

Remind students that the statement at the top of the page is
a property of all similar figures.

Most students are probably ready to work the exercises on
the next four pages. Use page 8 to work individually or in
a small group with those still having trouble.




TESSON 2

Find the corresponding angles of the similar figures,

AN /\

Angle A Angle §
Angle B <«—> Angle R

Angle ¢ <€«—> Angle T

V)
O

M N H |
Angle M <—> Angle H
Angle Q > Angle I
Angle N <«——> Angle J

./

Angle W <«<—> Angle G

Angle X -<—— Angle F

Angle Y <—> Angle E
o

Angle 2 > Angle




LESSON 2
R

J/\HN

Angle H <«—> Angle N
Angle G > Angle P
Angle J <«—> Angle O




LESSON 2

The corresponding angles are given. Use this information
correctly label the vertices of the second figure,

S F

Angle R &——>
Angle J &E&——>
Angle § &&—>

C X

Angle A <«—>» Angle Z
Angle B <«—> Angle Y
Angle C <=—> Angle X
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LESSON 2

10, E

A B~

T R

The similar triangles above have two correspondences which

pair up angles of the same size. One is given. Can you find
the other?

Angle A «<=—> Angle T ' ~ Angle A <«—> Angle E
Angle B <«—» Angle E Angle B «—» Angle T
Angle 0 <«—> Angle _ R Angle 0 «—> Angle R

11. Describe a pair of triangles having three correspondences
which pair up angles of the same size.

EQUILATERAL TRIANGLES

Vv’ POINT
1. Can you give a brief definition of similar figures?

2. What relationship do corresponding angles of similar
figures have?

3. Explain your procedure for determining the corresponding
angles of two similar triangles.




ANSWERS TO Vv~ POINT

1. Answers will vary. Expected answer: Figures which have
exactly the same shape are called similar figures.

2.- They are the same size.

3. Answers will vary.




LESSON 3

OBJECTIVES

Given a pair of similar triangles such as:

D

E F T B

the student will be able to name a similarity correspon-
dence for the triangles,

Given a similarity correspondence such as: A DEF'G—?ZSSBT,
the student will be able to name the corresponding angles

of the similar triangles.




LESSON 3

SIMILARITY CORRESPONDENCE

Triangle ABC is similar to triangle XYZ (A ABC ~ AXyz),

Since the triangles are similar, the corresponding angles are
the same size. The corresponding angles are:

Ly «—> Lx
Lz <« [Lv

Lc <> L[z
A shorter way to represent the corresponding angles of the
triangles is

AABC «—>» AXYZ

Notice how the corresponding angles are represented in this
expression

Z

X ¥
) Al |-

Z&f B ¢ <—> A
1

We have made a correspondence between the similar triangles
" which also indicates the corresponding angles.

A correspondence between two similar figures which names the
corresponding angles is called a SIMILARITY CORRESPONDENCE.

Ry




CONTENT AND APPROACH

Six different correspondences can be named between the sim-
ilar triangles on page 13.

They are:
1. ADABC «—>AXYZ Aapc <> A v7X
A ARC «—» A X2 . AABC <> A 7XY
AARC <> AYXz 6. AaBc => Azyx

Mote: The correspondence AcBpr <> /A 7YX is the same as
number one above.

Naming a correspondence between two figures also names a set
of corresponding angles. The first letters of each figure
name a pair of corresponding angles, the second letters of
each figure name a pair of corresponding angles, etc. (See
the diagram at the bottom of page 13).

Since correspondence number one above ( A ABC «—> A XYZ) is
the only correspondence which associates the congruent angles
of the similar triangles, it is called a similarity corres-
pondence.




LESSON 3

When we say triangle ABC is similar to triangle XYZ «r write
AARC ~ [SXYZ, ve understand this to mean that:

1. Triangle ABC corresponds to triangle XYZ ( A ABC +» A xyz)
& The corresponding angles are the same size.
EXERCISES

1. Name the corresponding angles of the similar triangles
named below.

a) Arsr ~ ADEF ) AAD ~ Awrx
) Auvw ~  Adil i) Awmno ~ Aonp

o

The corresponding angles are given. Name the similar

triangles,

a) LA <—> L 0O v) LW «— L.H
LB «<—— [ ¥ LX «e—> [/ X
[ c €«<— [N ' LYy «=——> /[ 7]

A ABC~AOMN AWXY~AHKJ

3. The corresponding angles of a pair of similar triangles are:
LB «—> [0
[Lc «—> LN
LD «—> [P

Which of the following names a similarity correspondence
between these triangles? (More than one may be correct.)

A Bcp «—> Aonp @ ADBC «—» A PON
A DB €<—> APNO. e) ABc <> Aonp
c) AcDB <> Anop




CONTENT AND APPROACH

The statement at the top of the page should be carefully
analyzed with the students. The symbola~rhas taken on
additional meaning. Besides replacing the words "is similar
to", it names a similarity correspondence. This means that

Anrsc ~ Axyz
and Arc ~ A7vx

are not equivalent statements (Different corresponding angles
are named).

This notation is widely accepted, is clear, and has the ad-
vantage that one can tell the corresponding angles from the
notation, without referring to figures.

By this time, most students should be able to function with:-
out the aid of tracing paper. Encourage those still using
tracing vaper to try their skill without it, but do not insist
that they do so.

THINGS TO DISCUSS

To say AABC ~ AXYZ is the same as saying ACBA ~ AZYX;
but not the same as saying Aasc ~ Azyx. Can you explain
why?

ANSWERS TO EXERCISE 1

a. LR +—>/[D La€s>/lu
Ls > [E Lces—>/y
AR o WA Lp—>» /X
v, Luy€e—»rL; Ly<€>/0
LV €« /H LNe>» /[N
Ly e—>/[1 Lloe—> LP




LESSON 3

%,  In ecach part below, the figures are similar. Name a similarity
correspondence for each pair of figures.

a. Awmno A~ A NH
M

N 0 | J

b. _A RST ~v A BAC

S T B. ¢
c, fig. VIXYZ ~v fig-FDEG .

y 4

41




LESSON 3

a. fic. ABCD ~~  fig. SRQP
7 Q\ | |
) R D C

e. fig. MIYM ~~  fig. LBQD

£, Anor ~~ ADAHUG




- OBJECTIVES

1. Given a pair of similar triangles such as:

D

E F B T

the students will be able to name the corresponding sides.

2., Given a similarity correspondence such as: ﬁkDEFHG—aZSSBT,
the student will be able to name the corresponding sides

of the similar triangles.

EQUIPMENT AND TEACHING AIDS

Overhead projector
Projection screeﬁ
Tracing paper
Ruler

= w n
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CORRESPONDING SIDES

Besides naming the corresponding angles, a similarity corre-

spondence between two figures also names the corresponding
sides of the figures.

f,.

A /R\
B/\C S ‘ \T

Triangle ABC is similar to triangle RST ( A ABC ~ ARST)

A BC ~~ RS T Side AB corresponds to side RS
\VA \/ (AB «—» RS)
ABC ~ RST Side BC corresponds to side ST
\/ \/ 5 -
(BC €—— ST)
ABC ~ RST Side AC corresponds to side RT
\Vd NS

(AC e——> RT)
DISCUSSION QUESTIONS |

1. Given any similarity correspondence, make a rule for naming
corresponding sides of the similar figures,

2. The corresponding angles of similar figures are the same
size. What relationship do corresponding sides have?

3. Given two similar figures, describe a procedure for finding
a similarity correspondence,

4, If the corresponding angles of a pair of similar figures
are known, is it possible to determine the corresponding
sides? Explain your answer. '




CONTENT AND APPROACH

In a similarity correspondence, the first and second letters
of each figure name a pair of corresponding sides, the second
and third letters of each figure name a pair of corresponding
sides, etc. The last and first letters of each figure also
name a pair of corresponding sides (see the diagrams below
the figures on page 17).

As with corresponding angles, tracing can also be used to find
the corresponding sides of similar figures. Trace one of the
figures and lay the tracing on the other so they "line up".
The sides that "line up" are the corresponding sides. Use the
overhead projector to demonstrate this procedure.

ANSWERS TO DISCUSSION QUESTIONS

1. Answers will vary,
2. Possible answers may include:
a. they are same length
b. they are not the same length
they are not related
d. they are related by ratio,

By demonstration, show that answers a and b are correct for
some but not all similar figures, therefore both are poor
answers. Answer ¢ is the most logical answer, but suggest
they withhold judgment of this kind till later in the booklet.
Some students may have studied similarity before and give
answer d. Tell these students they are correct and you may
need them to help explain the relationship when it is pre-
sented later in the booklet.

3. Answers will vary.

4, Yes, if the figure is a triangle. Yes, if the figures

have more than three sides and the angles are named in
succession. No, if the figures have more than three
sides and the angles are named in random order.

T-17b
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EXERCISES

1) Hase She o sopvcscondinge oides o s siallar triangles below.

A iy s ALCD ~  Auyz
JANRTENS Ao~ Aoup

Falnd
118~

Paoa e rnondin e oty e ety e the simdlar

—
e
-
i
%]

>

Sof oA salr o of similar triangles are
B > L7
Ly <—s [T
Ln <— [x

Hame tho <tailar Lriancion

P T I SR
PTG N, e

Nams the corvagponding sldes.

me 2 similarity correspondence {for the paires of simi-

¢ figures and complete the tables naming the correspon-
ol 23

A Arc Ao A WYX

AR €&y WY
CA —> XW

45

R R T

Aruitoxt provided by Eic:
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ANSWERS TO EXERCISES ON PAGE 18

1. a. RS<€—>DE c. AC €—>WY
ST «—»EF CD <—>Y7

TR €—> D DA € 7w

b. UV €—>JH d. MNe—>0N

VW <> HI  TO<e—»WP

WU <> 13 OM <—» 0

o. a. Aasc ~ADoww

b. fig. WXYZ ~vfig. HKJI
3. a. ABap~ANTX
b. BA <P»NT
AD «—>TX
DB >IN

4, answers on page 18

WDy -
-3
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o, Pio, WY

.‘I

-

3 =gl

.t
g

B
oy

fig. TURS ~~ fig, NOPM

ha. A Rs ~ ACAB

AW
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LESSON 4

CLASS ACTIVITY

A)

1.

)
.

(W3]

(W3]

Draw a triangle - as large as your drawing arsa will
allow.

Label the vertices R, S, and T.

Find the midpoint of RS and label it "A".
Find the midpoint of ST and label it "B'.
Find the midpoint of TR and label it "C".

Connect A, B, and C.

Make a list of all the similar triangles in the drawing.

ARST~AASB~ABCA~ACBT~VARAC

Name the corresponding angles of triangles ABC and RST.

LROSLB; LSe¢>LC; LTHLA

Name the corresponding sides of the same triangles.

RS«—>»BC, ST<«—>CA., TR<>BA

Name a similarity correspondence for the two triangles.

ARST~ ABCA

Find the midpoints of the sides of triangle ABC and
connect them. Is this triangle similar to all the

others? YES

Connect the midpoints of the sides of any triangle in
the drawing. Do you always get similar triangles? YES

Finish this sentence: The triangle formed by connecting
the midpoints of the sides of any given triangle is

SIMILAR TO THE GIVEN TRIANGLE




CONTENT AND APPROACH

The Tigure at the right is
an example of what the
drawing could look like

airfter comnleting Section A

of the activity. Connecting A c

the midpoints of the sides
of any given triangle will
divide the triangle into

four rongruent triangles

similar to the given S T
triangle. B

Section A can be used as a group activity. Divide the class
into groups. Each group has an area of the blackboard to
draw the figure described in Section A and sends its members
(one at a time) to complete one (or a part of one) of the
instructions in A, If the figures are drawn accurately it
will afford the students an opportunity to see and compare
the results using different shaped triangles. Section B can
be used by individuals as a checkpoint and C can he used

for class discussion.

THINGS TO DISCUSS

On what rectangular piece of‘paper is 1t possible to draw a
triangle which covers more than half the area of the paper?

aJ
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OBJECTIVES

The student will be able to

1. give a definition of coincide. The foliowing would
be an acceptable definition: If twe figures will
fit exactly on each other, we say they coincide.

[}V]

Given a set of figures such as:

the student will be able to identify those which
could be made to coincide.

EQUIPMENT AND TEACHING AIDS

. Overhead Projector

Projection Screen

. Transparencies S12 and S13
Clear Sheet of Acetate

Felt Tip Pen or Grease Pencil

o) WA 2 B R VSR A0 B o

Tracing Paper
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A PERFECT MATCH

O c

4

One of the keys below will unlock the same door as the key above.

Can you find it? Place a circle around your suggestion.

O O
A B

DISCUSSIONQUESTIONS
1. Why do you think the key you selected will unlock the door?

2. Can you think of a way to prove your selection is correct?

3. Explain your reasons for "ruling out" each of the other keys.

A
A




CONTENTAND APPROACH

Before using the transparency

1. Give students time to select the duplicate key.
2, Discuss the questions at the bottom of the page.

Transparency 312 is a cuplicate of the keys on page 21 with
a cutout of the key at the top. First lay the cutout on the
key at the top of the page to verify that it s a duplicate
and then use the cutout to check the key selected by the
students as a duplicate. ILay the cutout on each of the
remaining keys to show why they ar2 not duplicates. Some
students may claim the transparency is different from his
book. Hand him the cutout or transparency so he can check

for himself.

POSSIBLE ANSWERS TO DISCUSSION QUESTIONS

1. The size and shape of the key is exactly the same as the

key at the top of the page.

2, a. cut out one and lay it over the other
b. trac~ one and lay the tracing over the other

3. A. teo léng E. see student page 21
B. see student page 21 . sce student page 21
C. too short G. see student page 21
D. sece student page 21 _ H. see student page 21




LESSON 5

In each set of figures, find the pair or pailrs which are

exactly the same shape and size.




CONTENT AND APPROACH

In exercises 1-3, students should make their selections
without the aid of tracing paper. Tracing paper should be

used to check their decisions.
Transparency S13 is a copy of eXercise 2 on page 22 and the

exercises on page 23. A clear piece of acetate can be used

as tracing paper for the transparency.

THINGS TO DISCUSS

Some students will adopt a methoG of selecting ihe pairs
(process of elimination, comparing sides, comparing angles,
etc.). It would be interesting and valuable to discuss these’

methods.
ANSWERS

1. ¢ and d

2. aand g
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) ) (D
I W

If two figures are placed one over the other, and all their

corresponding parts agree exactly, we say the figures
coincide.

In the following sets of points, find the pairs which could
e made to coincide.
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CONTENT AND APPROACH

Make special emphasis of the term coincide if it has not been
mentioned before and especially if the term is new to the
students.

ANSWERS

3, b and d4; ¢ and T

bottom of page. a and f3 ¢ and d

e
(."




OBJECTIVES

1. The student will be able to give a definition or descrip-
tion of "congruent figures". The following would be
considered an adequate definition: Two figures which are
exactly the same shape and size are called congruent

{igares,

Given the following set of figures, the student will be

able to identify the pair which is congruent.

ZAN

PN

Given a pair of congruent f{igures, such as:
- £ & E]

RAB T/M\A

the student will be able to name

a. the corresponding angles.
b. the corresponding sides.

c. a congruence correspondence.

From a list of statements about congruent figures, the
student will be able to select the following true state-
ments:

a. their corresponding angles are congruent.
their corresponding sides have the same length.
a tracing of one could be made to coincide with
the other.

o




5. Given a list of statements about congruent figures, the
students will be able to indicate whether each statement

is: (a) always true; (b) sometimes true; (c) never true.

EQUIPMENT AND TEACHING AIDS

1, Overhead Projector
2. Projection Screen
3, Transparency S1i

4, Scissors
5

Tracing FPaper
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CONGRUENCE

GEOMETRIC FIGURES WHICH ARE EXACTLY THE SAME SHAPE AND SIZE ARE CALLED
CONGRUENT FIGURES.

Which of the following figures would always be congruent?

a. squares (:) similar figures of the same size
(:) right angles g. right triangles with the same arca
¢. rectangles ‘D circles with the same radius

d. similar figures (i) squares with the same area

e. acute angles j. rectangles with the samz area

What applications would congruence have in the following list
of items?

a. gaskets e. sports

b. coins f. an assembly line
a rubber stamp g. maps

d. 1light bulbs h. footprints

Make cutouts of the congruent figures below. Cut along the
dotted lines. Are the four figures which result congruent?
Use these Tour figures to form a square.
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CONTENT AND APPROACH

Gall attention to the definition of congruence at the top of
page 24, Ask the students to explain how this differs from
the definition of similar figures on page 2.

The questions on page 24 are intended for class or small group
discussion.

17 something is always true then no counter-example exists.
When there is disagreement about whether a set of figures are
always congruent, the issue can be settled if a counter-
examnle can be produced.

Suggestions about applications of congruence will vary. Some’
examples are listed below.

a. gaskets - Most gaskets line up with the surface they come
between (location of holes is based on congruence ),

b. coins - The perimeters of pennies are congruent.
Except for the date many coin faces are congruent.

¢. a rubber stamp - Makes congruent impreésions.
d. 1light bulbs - Jocket ends are congruent.

e. sports - Football playing fields are congruent. Basket-

ball courts are seldom congruent but the hoops are con-
gruent.

5
.

an assembly line - An assembly line operates on the
principle of interchangeable parts and interchangeable parts
are congruent.

h. footprints - A person's footprints are usually congruent.

.\'




POLYGONS THAT ARE THE SAME SHAPE AND SIZE ARE CONGRUENT.

Triangle ABC is congruent to triangle XYZ (AABCE2AXYZ).

ANGLES WHICH CAN BE MADE TO COINCIDE ARE CONGRUENT.

Angle RST is congruent to angle DEF (Z.RST & /Z.DEF).
/ /

S e E —
T F

LINE SEGMENTS WHOSE END POINTS CAN BE MADE TO COINCIDE ARE CONGRUENT.

AB £70D )

Segment AB is congruent to segment CD ( B £°TD

A B C D
€ -




THINGS TO DISCUSS

What is a polygon?

How would you define the word "congruent" to a friend?
Would you use the word coincide?

Can ybu reword the definition of congruent polygons using
the word coincide?

If two angles are congruent, what can you say about their
measures? about their "sides"?

How is an angle measured?

If two segments are congruent, what can you say about
their measures?

Segmenit AB is congruent to segment CD. (student page 25)

Can you tell why they must be congruent?




LESSON 6

Triangle RST is congruent to triangle LKM (A RST = A TiM) ,

R K

-~

S T L M

When we say triangle RST is congruent to triangle LKM or write
ARST2ALKM, we understand this to mean that:

1. triangle RST corresponds to triangle LKM (ARST<>ALKM),
the corresponding angles are congruent.
the corresponding sides are congruent,

L N

Since triangle RST is congruent to triangle LKM, the corre-

sponding angles and sides are congruent.

LR z2l1 RS =ik
Ls 2LK ST =~ KM
Lt 2lM TR & ML

If you have forgotten how corresponding angles and sides are
represented in a correspondence between two figures, turn back

to pages 13 and 17.

DISCUSSION QUESTIONS

1. Compare the statement above concerning what is meant when
we say two figures are congruent with the statement at the
top of page 14. What is the same? What is different?

2. Are all congruent figures similar? Are all similar fig-

ures congruent?
3.ARST «—> A KIM does not show that the triangles above are

congruent. Can you explain vhy?

64




CONTENT AND APPROACH

Like the similarity symbol, the congruence symbol (¥) also

implies a correspondence. Explanation is on page 26,

Possible answers to discussion questions

Same - The similarity (~) and congruent (&) symbols both
imply correspondence. The corresponding angles of both
similar and congruent figures are congruent.

Different - The corresponding sides of congruent figures
are always congruent but the corresponding sides of
similar figures are not necessarily congruent.

yes; no.

The corresponding angles are not congruent.




LESSON 6

27.

EXERCISES

1. Name the congruent angles and sides of the congruent
triangles named below.

a. AHKI = Awp
b. ABDF & AXTZ
c. ARV &£ ALWN
?. The congruent sides are given. Name the congruent figures.
5 — —_ — —
’ a. WX £ T b, BC = AT
XY &= W Ch &£ 17
w = VT DA & JK
£ 22 %H

~  Name the pairs of congr=ent triangl:s drawn below.

o, Loz ARAT

A R
2 Cg/ AN T X
. ankn NEDF
H D
K \L E ISNF
c. ATOB’;AEEQ
C
-




ANSWERS

-
=)
. .

2
e

L e—> L
L¥ e—> LN
L5 e—s LP

LB e— L
LD —> LT

Lt <—> /7

/._‘;i: D g LL
Lp e—> L
Ly «—> Lu

Awvy € ATuv
fig. BCDA ¥ fig. HIJK

ANSWERS ON STUDENT PAGE




O

ERIC

Aruitoxt provided by Eic:

SIMILAR OR CONGRUENT?

Study tho pairs ol {iguras,

Tndicats whether you think they

ara gimilar, similar and congruent, or not similar by under-
lining the vroper word or words,

i1
figures on a picce of
the othar,

you cannot  tell just by looking, try tracing one of the
scrap nap2r and laying it on top of

P~

similar

congruant
E—————msttetrel R

not similar

similar

congruent

not similar

similar
congruent

not similar

similar
congruent

not similar

\/ |
Q
[~

®

68
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CONTENT AND APPROACH

Use the overhead projector if you wish to discuss the answers
with the entire class.

Make a transparency of pages 28 and
20 and use a clear piece of acetate as tracing paper.

THINGS TO DISCUSS

Tf the figures are congruent, should the word '
also underlined?

'similar" be




LESSON 6

29

similar
congruent

not similar

similar
congruent

not similar

similar

congruent

not similar

similar

congruent

not similar

similar
congruent
not similar

O
O .
)
O
T~




HOW MANY TRIANGLES CAN YOU FIND?
A

C d

D

take & list of the triszngles as you find them.
AABC and AC BA are the =sawme triangle.)

AAFY A DIE
ABFG A EJA
ACGH A ABE
A\ DHI A BCA
AEW AcpB
A AFB A\ DEC
ABGC AEAD
ACHD AAJB

A AFE AEJD
ABFC A\ ACD
A\ BGA /A BDE
ACGD ACEA
AcHB ApaB
A DHE AEBC
A pic A BEH
AEIA A cal

(Remember:

A DBy

AECF
A ADG

i

LESSON 6
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CONTENT AND APPROACH

Leeating and listing the triangles on a random basis will,
almost certainly, lead to duplication, omission, confusion

and eventual frustration. Encourage the students to adopt
» logical method of locating the triangles.

Use transparency 314 (and the cutouts) to identify and locate

the various triangles in the figure on page 30.

THINGS TO DISCUSS

Explain your method of locating the triangles.

How many different shaped triangles are in the figure?




LESSON 6

MName some triangles congruent tqZXABC.

Name some triangles congruent to AAFE.
Name some triangles congruent to AFCE.

Mame some triangles similar but not congruent to
A ACD.

Mame some triangles similar but not congruent to
AABE.

lame a figure that is similar to figure ABCDE.

Vhat is the name for a five-sided figure?

Make a small sketch of
a figure similar to
figure AGDE.

Name some figures that are congruent to figure AGDE.
Make a small sketch of a

figure similar to figure
BGCE.

small sketch of a
similar to f{igure BCDE.




CONTENT AND APPROACH

The questions on page 31 refer to the figurec on page 30.

ANSWERS

Axnco, Acpe, ADEA, AEAB, A AcD, ABHE, ACIA, A I,
Aric,
Aasp, Awre, Anca, Acop, Acus, A DIE, Apic, ArIA,
ATID.

Same set as #1
- Anrs, ABrG, AccH, ApHi, AEIJ.
Aras, Acsc, Ancp, AIrE, A JEA.

fig. FGHIJ, Pentagon

fig BHFA, fig. CIAB, fig. DJBC, fig. E¥CD




LESSCN 7

OBJECTIVES

The student will rcad the symboi m(AB) as "the measurc of
segment AB".

Given two segments such as:

A.
X o— —Y

and a foot ruler (graduated in eighths), the student will
be able to determine the ratio m%ﬁ%.«
m{xA

Given a pair of similar figures such as:

)

E 4
the student will be able to give the ratios of the

measures of the sides of triangle DEF to the corresponding
sides of triangle STB.

EQUIPMENT AND TEACHING AIDS

centimeter ruler

scissors




LESSON 7

MEASURE AND RATIO

A B
L I | l | | ] I { |1 l r1rTryrjpryvypty| |
3 4 5 6 7 8 9 10 1l 12 13 14 15
The measure, to the nearest centimeter, of segment AB is
four centimeters. We write: m(AB) = bcm. Measure each of

the following segments to the nearest centimeter and write
the ratio of their measure to the measure of AE.




CONTENTAND APPROACH

The exercises on page 32 and 33 require the student to read

a centimeter ruler. TIf the student has this ability the.
exercises will serve as reinfordement; if not, the student
should be assisted in finding the measures so that poor
measurement skills do not interfere with the major emphasis

of the lesson: writing ratios of the weasurcs or two scgemente.

T+ is not necessary that the ratios be reduced to lowest terms

(422
\ e

e
-—

etc.), but those who wish to reduce them should not

-

b dilscouraged.

Make sure the students understand the symbol m(KE) to mean:
the measure of segment AB.

T-32b




LESSON 7

EXERCISES

1.

From the segments above and on page 32, nazui )the pair
whose measures are in the ratio% . Moo

The ratio of the measures of XY to AB is ﬁ- . Is the
ratio equal to the ratio -é—? Name at least three other

) . . : 1
airs of ents wh measures are in the ratio =.
P MTRESS S W GO ™ % (@)Y 2

M(RS), M (EH), ® (KLY,

The ratio of the measures of AB to RS is 33“- This is
recorded in the chart below. Complete the chart by
placing an "X" in the proper space of each column.

m(TV) |m(TF) |m(GH) GH) [ m( m(MN)
: n(

J{m(KL) {m(RS) |m(RS) m(RS)




CONTENT AND APPROACH

woview the answers given for the ratios on pages 32 and 33
helfore assigning the exercises at the bottom of page 33. To
avoid further mistakes and confusion, each student should
have correct answers (identical except for reducing) for the
ratios to facilitate working and checking these exercises.
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LESSON 7

The diagram in figure ! at the tep of page 34 represents a
fleor plan for an apartment and {igure 2 is an enlargement
of the kitchen area. Using the side of one of the squares
on the grid as a wnit of' length, find the following:

1. the lengths represented by a, b, ¢, d, and e in the
enlargement (figure 2),

2. the lengths of the corresponding parts in the total
Tloor plan (figure 1),

5. the ratios of the lengths in 1 to the lengths in 2.
Record the information in the table below.

ENLARGEMENT TOTAL PLAN RATIO

a 12 6 lgors
b 7 | 3 -& Vt”'%
c 7 3 -%— %/,”'z',
d 12 6 -lé-or-?::

2 N Y N Y
2 T

DISCUSSION QUESTIONS

1. An architect weula say the ratio of the enlargement to the

total floor plan is %—. Can you ecxplain why?

[

similar? Explain your answers.

N

The dimensions of the living rocm in fig. 1 are 8 by 10,
What would the dimensions be if an enlargement were made

~y

in the ratio %-?

L_Xi N

4. Using the ratio £ to enlarge the total floor plan, what
would be the new dimensions of the bathroom, small bed-

room, large bedroom and walk-in closet?

5. If ecach unit of length in fig. 1 represented two feet,
what would he the dimensions of the actual living room?
The other rooms?

Are the drawings of the kitchen areas congruent? Are they



POSSIBLE ANSWERS TO DISCUSSION QUESTIONS

The ratio of any dimension irn the enlargement to its

corresponding dimension in the total [lJoor plan is %.

The drawings represent the same kitchen area, but the
drawings themselves are not congruent because they are

not the same size. They are similar because they are
eoxactly the same shape (corresponding angles are also

congruent).
1o by 20

biathroom

small bedroom
large bedroom
walk-in closet

Tiving room
kitchen

broom closet
dining room
pantry

linen closet
hathroom
valk-in closet
large bedroom
small bedroom

small bedroom
cloget

hall

entry closet
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+

In each exercise, the figures are similar. Cut out the ruler
at the bottom of this page and measure the sides of the figures
to the nearest unit. Name a similarity correspondence and
compare the ratios of the corresponding sides.

1.

R

Aprs ~ /\ XYW

m(DF - 10 or L m(FS) =.~§-—or—-’-m(ﬁ) - --§-or L
m(XT) 20 2 nmwn) 6 2.4 ' 2




LESSON 7 | : 5

. .
Ay~ LWLF

(T Iz GF ?5;“ H(VD) 20 ng_ m(DS) 30 2.

(T 6 I (7T o 1 a5 |

c P
x/\L HAB

AXLC ~v {.}.& BPH or !ﬁ Ht‘é{-}‘
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v

R J

DRI ~ JAN 8TA

m(FR) _21 or 3 m(RJ) ;@ﬂ_‘, or--év m(JN) 15 ‘””"3?"

n(B7 7 l m(TK) B ' m(Aa =5
6.
E X
H
K/
D A
c 4
fig. EDAX ~~ fig. CZRK
: m(ED) 20 m(DA) _ 30m(IX) _ ,?;ngﬁz _ .g.§- Of-g-
) CY ZH  18m( Hx i2 Ke 15
m(CL 12 n( ZH  18n( H) m( KC sor all o

these

Full Tt Provided by ERIC.

ERIC | . 8D
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DISCUSSION QUESTIONS

1. In exercises 1 - 6, you were asked to compare the ratios
of the corresponding sides of the similar figures.
D*scuss the results of your comparisons. Give examples.

2. How can you tell if two ratios are equal?
3. The lengths of segments a, b, ¢ and d are:
a = 6 units
b = 24 units
¢c = 8 units
d = 2 units

Which of the following ratios are equal?

. a d a c
@ - and —— d) - and ——
c d
and b a
O = . (D & ana F
a C d a
c) —3 and f) - and —

CLASS ACTIVITY

Use the grid paper at the back of this booklet to make a

diagram of the entire floor plan on page 34, in the ratio

2
of T.

oD
)
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POSSIBLE ANSWERS TODISCUSSION QUESTIONS

The ratios of the corresponding sides of similar figures
arc cqual.

2, If the cross products are equal, the ratios are equal.

Tf the ratios reduce to the same fraction, the ratios are
cqual.,




LESSON 8

OBJECTIVES

Given a pair of similar triangles such as:

S

P J K

r

the student will be able to select the correct statements

from a list such as:

Y J p O S
o_d_p k_s
b. s T Y TR d. 3 =3 B
Given a situation such as the following: //‘
7
A ~ "
4
8 7
7 e
T£dp N < X
10 28

A flagpole, whosc height is not known, casts a shadow 28

feet in length; and a stop sign, 8 feet tall, casts a

shadow iO feet in length. 1n the illustration of the

problem, two similar triangles have been drawn.

The

student will be able to select the correct statements

f'rom a list such as:

a. TD represents the length of the stop sign shadow.

b. BX represents the length of the flagpole's shadow.

¢c. the ratio &

10
4 m(TD) _ m(WX
om M

e. the ratio %g-is equal to the ratio %%

is equal to %% .

T-40a
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EQUAL RATIOS
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Tobto sduwiler Seinasl oo Balow,

Comnar~ e patios of th:o corrognonding sidos.,

_ m(AT) _ G
A e—> K KATIO m(7T) .

a(EC) - A
D €7 LATED "'

(Y7 Y

(TR 4
CA &> /X EATLG 2(7X)
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CONTENTAND APPROACH

The Tash nproperty of similar Migures Lo be discusoed in thia

book i ctabted on nage N0, The proverties which the sctudents

ahould he familiar with nre listed in the chart below.

STMITAR IGURES COMGRUENT FIGURED

shinape and sine exactly the same exactly the same

ot Yigures shape shape snd sine

corecsnoding congruent congruent

angles

correeponding have eaqual ratio:s congruent

sidoen

THINGS TO DISCUSS

fmit the word "corresponding" in the statement "The corresponding
sides of similar figures have equal ratios". Is the statement
=111 valid? Us~ the figures on page 40 to illustrate your

ansvier,

ERIC

Phrir o e N
. o8




caqual to

2 ]
Is - equal to -%}? Is

1 . : i)  YES
Is 7;- equal to —%—? Is “(_ﬁ) = m(ﬁﬁl ?
& 3 m(ZX) m(XY)

flotice that m(EE) i net equa’l o (77 Can you explain why?
m(XY) n(BC)

eI why tentt BB i g B
m(XT) m(AL)

When comparing ratios of corrasponding sides of
similar figures A and B, il the f{irst ratio com-
nares a side of figure A to a side of figure B,
each other ratio must coupare a side of figure A
to a side of Tigure ®B.

IT the first ratio compares a ¢ide of ligure B to a side
of figure A, what must the other ratios compare?

~ ¥




CONTENT AND APPROACH

SGrow o opair of similar figures, label them A and B, Usc the

figures to illustrate and clarify the rule for comparing

ratios of corresponding sides of similor figures

|
|
I

o i
E :
a0

-
LT




EXERCISES

1.

Tho sides of triangle-ABC have lengthis a, b and 2; and the
sides of triangle XY7Z have lengths ¥, y and z. TIf the tri-
angles are similar, which of the following statements are

true?

d)

@
©

pA
b

b
y

2
c

If b =5 and y = 12, then 15- = T.% . Name the other two ratios

vhich would be equal to 1—52- . -%— and -g-

5 a-lii yz= 12, {name the ratios which would be equal
b,c 3 g

LESSON o




CONTENT AND APPROACH

Aasiat those students having difficulty with pages Wooand 43

by asking:
1. "ts each ratio comparing corresponding sides?"

"aAre the ratios constructed in the proper order?"

EXAMPLE - (using la.

. . a . .
Does the ratio = compare corresponding sides?
A

.. h . .
Doss the ratio 7 compare corresponding sides?

. C . . .
Does the ratio — compare corresponding sides?

Ar= the three ratios constructed in agreement

with the rule at the bottom of page 41°?




™~ sides of triangle HIT

sides of triangle JKL

are s milar.

have lengths r, s and t; and the
have lengths u, v and w.

Mame a similarity correspondence.

Name the corresponding sides.

Which of

a)

The triangles

the following statements are

r 5

Ty
r 5
w Vv
u y
r T

t
W

t
u

n|=

Y

)

A

)

r
w

r
u

< jn

true?

e

c |ct+




% T-43

CONTENT AND APPROACH

co page T-42,

ANSWERS

ARY Oy THE TFOLLOWING SIMILARITY COﬁRESPOPIDEDTCES ARE CORRECT

JANR S I ALKJ
ZQSHJI s
Nin ~~ [
AIHJ d KLJ
Dt~
ANsti ~

THE CORRESPONDING SIDES ARE




LESSON 8

~.

8L c

15

A tree casts a shadow of 3€ feet at a time when a nearby bas-
ketball hoon's shadow is 1% feet [from the base of the sup-
porting pole. By using the ratios of the measures of
corresponding sides of similar triangles, it is possible to
find the height of the tree.

I the illustration of the problem, two similar triangles
have been drawn. Compare the triangles with those in exercise

1 on page h2.

Segment XZ represents the height of the tree.
Segment AC represents the height of the basgketball hoop.
Segment YZ represents the length of the tirse's shadov.

Segment BC rapresents the length of the hoop's shadou.
p & )

tThat does %) represent? The d|810l|60 from 'he boskefbdu

hoop to the end of the hoop's shadow.

Wnat does XY represent? Th‘ diS'fOﬂOO ffom fh. hp Of ”\O
tree to the end of the tree's shadow.




CONTENT AND APPROACH

Fazes Wi-L7 present two applications of similar figures. A
future beooklet will be devoted to applications of this sort.

Be sure to compare the illustration on page !t4 with the

firures on page 42,




LESSON &

THE REGULATION

why is the measure of AC equal to 10 feet?

HEIGHT OF A BASKETBALL HOOP IS 10 FEET.

Place an "h" beside the question mark to represent the height

of" the tree.

AB € XY
BC «>YZ
CA <> ZX

tame the corresponding sides

of the triangles.

Sinco tho triangles ars similar, the following statement is
true. wnhy? THE CORRESPONDING SIDES OF SIMILAR FIGURES
HAVE EQUAL RATIOS. | | |

m(BC) _ m(AC
m(YZ) m(XZ)

Substitute and solve (can you explain each step?).

- 10 SUBSTITUTE VALUES.

15
30 h

15n = 360 MULTIPLY BOTH SIDES
BY 36h.

o’ l')éVIDE BOTH SIDES BY




Ha ‘ LESSON 8

DISCUSSION QUESTIONS-

1.

o
3
i

3 /
¥
40 ) .

By using surveying instruments and the ratios of the cor-

"

responding sides of similar triangles, a team of civil engineers
was able to determine the length of a bridge required to cross
a river.

In the illustration of the problem above, triangle HIJ is
similar to triangle LKJ (compare the illustration with the
triangles in problem 2 on page 43).

- Since the triangles are similar, the following statement is

true. why? = THE CORRESPONDING SIDES OF SIMILAR
FIGURES HAVE _n(FI) _ _m(HJ)
EQUAL RATIOS. n(IK) m(LT)

Substitute and solve (can you explain each step)?

4 = 60 SUBSTITUTE VALUES.
Lo 30

’ ‘ MULTIPLY BOTH SIDES
30d = 2400 gy 1200(40 x30)

a = 8 DIVIDE BOTH SIDES BY 30.

RC 120




CONTENT AND APPROACH

Jec nage T-4l, Be sure to corpare the illustration on page

7 with the Figures on page 4°.




LESSON 8

The length of the Mustang pictured above is 5 -‘3 inches.
Ford Motor Company reports that the length of an actual
Mustang is 187 inches. The ratio of the length of the car
in the picture of the length of an actual car is. 5—2—

167

is approximately equal to 312 )

4
o2
- 1

Ve write: A
187

—-—1 L]
J2

If the ratio of the length of' the picture to the actual
car is -3,1—2', would the ratio of the heights also be §12—7 YES
Would the ratio of the lengths of the doors be -31—2?YES

1 WHEELS,

Name sevey ‘l Ot} 1Y i te‘.n.‘q '-'J}losb re ' W ! : ) ENDERS E
V ra, J2 F 'C
] *

Would the ratio of the length of the car in the picture

to the height of an actual car be =% ? NGY? NOT_ CORRESPONDINI

> PARTS.

"Me corresponding sides of similar figures have equa
ratios". Explain how this statement could be used to
verify the correct answers to questions a and b.




