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I. INTRODUCTION

A. Problem

This iathe study of the original exeroises in fifteen

textbooks in plane geometry. All of the books used in this

study have been written sinoe 1925. This study is oonoerned

chiefly with finding (1) the numbar of original exeroises

oontained in eaoh text, (2) the' number of applied exeroises,

(3) the distribution of the original exeroises and applied

exeroises with respeot to the ~ntroduotion, reotilinear,

figures, ciroles, ratio, proportion, similarity, areas of

polygons, regular polygons and oiroles.

B. Purpose of the study

It is hoped that this study will

1. Show how the texts books studied oompare with respeot

to the number and distribution of original exeroises and'

applied exeroises.

a~ Show how the textbooks studied oompare with the study

by Shibli1Wi th respect to the number of originals.

3. Furnish information tor those teaohing geometry or

interested in its development.

4. Serve as reference material when choosing sUPP4emen

tary work.

l'
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d. Method .of Prooedure

The textbooks used in this study were analyzed in order

that a oomparison might be made. The books were then ranked

with respeot to number of original and applied exeroises.

Each text was divided into six divisions. The divisions

or groups chosen were the ones whiop were used by a majority

of the textbooks. Eaoh original exeroise in the texts was

olassified aooording to the group to which it belonged. The

same prooedure was used for the applied exercises. An

applied exeroise was taken to mean any exercise or prob~em

whioh made reference to any object other than those used

in geometry as pencil, ruler, compasses, paper, protractor,

and, eraser.

D. Criteria

The criteria used in this study are:

1. Distribution of exercises with respect to six

divisions.

2. Number of original exercises.

3.. Number of applied exercises.

",.'
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II. HIS'IDRY OF INTRODUCTION OF ORIGINAL EXERCISES

A. previous studies

"When geometry became a high school subject after the

middle of the nineteenth century, the textbooks had no

original exercises for the pupils."l The Elements of

Euclid was made up entirely of propositions fully proved,

preceded by statements of definitions and assumptions. The

aim of those who studied geometry was to master the elegant

logical proofs which were presented by the author of the,

textbook studied. "There is no record that any unproved

theorems were proposed to the students for original proofs."2

During the 18th and 19th centuries certain periodicals

such as the Ladies Diary, were used to pUblish geometric

exercises in popular form and challenge their readers to

solve them. "It is probable that out of such sources as

this,some collections of exercises were made."3

The first collection of exercises found by Shibli4

is in the library of Teachers College, Columbia University.

It is called 'Ueometrical Problems Deducible from the First,

Six Books of Euclid". It was prepared by Miles Bland and

its second edition was published in Cambridge, England in

,1821. The first part of this publication is made up of 363

-'e'xerci'ses. These exercises are arranged in groups and not

':;r,~_'Sh1b11",,Ope ill., p. 155.

'~rb'1L,p.:155.

(~~b!1111'" ..Pi. ',J:55, 156.

4Ibid., p. 156.
5 .
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distributed throughout the book. The second part of the

book consists of the complete solution of these exercises.

The first textbook containing originals that Shibli5

has seen is an edition of Simson's Euolid pUblished in

1853 by Ingram, Cooke, and Co., London. The prefaoe states

that "a number of exercises on eaoh Book has been given, the

solution of which will be published- separately. ,,6 The total

number of exercises in the six groups is 8g.

"The first text7 with a comparatively large number of

originals is Todhunter's Euclid,' published by Macmillan in

1862•. In the preface Todhunter states that several collec

tions of exercises already existed, but that they were too

difficult. This text 'finishes with a colleotion of exercises.
,

They are taken principally from College and University papers,

and have been tested by long experience with pupils. 'This

stateIl2nt shows that work with originals was being done in

some schools even before the texts included them. Todhunter's

list contains 625 exercises nearly all of which are on plane

geometry. "To him belongs largely the credit of making

originals an important feature of the geometry text. He
,

speaks ot them as affording a most valuable disoipline for
,..
a student of mathematics.,,8

5J. Sh1b11, ~. ~., p. 156.
Ef' ", .' : .
Ibi4. J p. 156 •

.-'.,--.-.•••. ~ '. _.;-, ""';.>. '_'f,., .~.'" ""'",,",''' ''''',' ".;,'
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The' first Am.eric an text with or:i:gillal s is Greenleaf's. ,

- 9
Geometry (18.62). In the preface the author makes the fol-

lowing statement: ~The miscellaneous exercises, which fol

low are calculated to test the thoroughness of the scholar's

geometric knowledge.ftThislist contains 9g exercises.

Chauvenet's Geometry (1870) contains 281 exercises grouped

in five groups, one for each Book. _The author says that as

the student can make no solid acqUisitions in geometry wi th

out frequent prac tice in the applica ti on of the pr inciples

he has acquired, a copious collection of exercises is given

in the appendix.

Olney's Elementary Geometry (1872) contained at the end

of each section exercises covered by the work in that section.

The,total number of exercises in parts I and II is 287. "In

1875, Davies pUblished his last edition of Legendre. nlO In

the preface it says that geometry must be made a more prac

tical ,science. To accomplish this an appendiX is added

embracing many problems of geon:etrical constructions and many

applications of algebra to geon:etry. There was a key made

for the use of teachers. The list has 90 exercises.

ftThe first Wentworth geometry appeared in 1877 and

oontained 47 exercises in four groups, one group at the end

of each of the first four Books. The second edition (1888)

contained 479 exercises in groups at the end of each Book,
t\ -I'.,' 'I"

Wi th scattered exercises inserted at the bottom of pages
.t', "t ", ; :".' .' ~ -:' ' -:' r'., ! ~ , ,_::-
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where a'few lines were needed to fill the page.~ll In the

prefaoe of this edition the author states that no geometry

can now receive favor unless it provides exercises for

independent investigation, which must be of such a kind as

to interest the student as soon as he becomes acquainted

with the methods and the spirit of geometrical reasoning.

Before the end of the nineteenth centupy original

exercises had become a permanent feature of the geometry

text and their number was gradually increasing.

During the first decade of the present century, there

was a general movement attempting to make school work

function in the everyday life of the individual. There was

an increasing demand that sUbjects taught in the schools
,

should give, as nearly as possible, a true conception of the

way it is actually used in real life.

Interest which is so desirable in the teaching of any

subjecit may often be obtained through the original exercise

in theopin1ons of D. E. smith, Arthur Schultze, and J.

Sh1bli. "It becomes neoessary to make the work more con

orete, and to give a much larger number of simple exercises

in order to create the interest that comes from independent

work, from a feeling of conquest, and from a desire to do

S()l1lEltij.ingorigiIl.al.,,12

~Every sucoessful textbook since 1910 prOVides a good

IJ.~1J~:r'o(,,:~pp11edproblems. They have beoome a permanent
;

I.

!
t'0- .'.

(New York: Ginn



7

.
feature'of the oourse. When they are properly selected and

wisely used, they not only help to maintain interest by vital

izing geometry and oorrelating it with other sUbjeots but they

also serve to dis.oipline the mind probably as well as the pure

geometric exeroises."13 . " ••• For any normal youth likes 'to

do', likes to accomplish something. The discovery of a simple
-

mathematical faot is far more interesting, and far more satis-

faotory, than the studying of pages of information."14

"The important part of a modern course in geometry is the

solution of exeroises; the regular book demonstrations are a

means ,to be used in working originals. ,,15 Summed up in

'Breslioh's words ft ••• a course in demonstrative geometry will

not be of greatest value to the pupils if the major objec-.
tive of the teaoher is to train them in reproducing facts,

theorems, and proofs exaotly as given in the textbook.

However, if the teacher chooses as the major objective the

development of power to solve original exeroises and to

think logically, he will plan a oourse of a very different

charaoter ••••He Will spend his time teaching pupils to

attack problems, to reason correotly, and to make discov

eries. The tests will be tests of understanding and of

ability to apply and use geometry in practical situations. H16

13j .Shibl!, .2!~ ill., p.' 160.

l'Jli:: ,~.1.4Arthur Schultze, The Teaching of Mathematics in Second
ary schools(N~wYork: . MaCmillan 00.0931), pp. 99::r03.

~ ','";. , '; , i ',~" '

~;~~~ _. Shibii~ .Q1?: 'Oi t'., ~. 166.
;,':--.','{.:."" :_:\,,~ .. <>,.:: ..

16]f.·'R. Bres11eh, The Administration of Mathe.maties in Sec
ondary Schools (Ch1cago:-University of Chicago press,193317p:I49.
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nOne of the means of vitalizing geometry is the intro-'

duction of applied problems that are encountered in the

various practical fields of human activity.n17

In 1910 the Stone-Millis Geometry18 appeared, with ap

plied problems as a prominent feature. "It was the first

American geome try with practical problems, With the exception

of Olney's Geometry (1872), which had a few practical problems

in its "introductory part. tt19

Shibli20 summarizes the findings of his study on origi

nal exercises, by saying that the average number of original

exercises for the nineteenth century is 264; for texts of the

first decade of the present century, 776; for texts of the

second decade, 1258; and for the texts of the third decade,

about 1700. The average number of applied exercises in the

ten texts written since 1923, investigated by Shibli, was

124.

B. Agencies Which Have Influeneed Original Exercises

During the early part of the twentieth century, there

were a number of influences in evidence making for the

17- J. Shibli, Ell. ill., p. 159.
18 -

J. C. stone and J. F. Millis, Plane Geometry (Sanborn,

1910) •

19J • ~hib1i, 2a' ~., p. 160.

26Ibid.,-pe 164.
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bettermentot mathematioal eduoation in the high sohools.

Some ot these are (1) work of the International Commission

on the Teaohing of Mathematics, (2) work of the National

Committee on Mathematical Requirements, (3) work of the

College Entranoe Examination Board, (4) the rise of the

junior high schools, (5) the work of the sohools of eduoa

tion in the universities, (6) the Spirit of the Times.

These forces are primarily responsible tor the ohanges

whioh have been made in textbook oontents, espeoially with

in the last ten years.

1,. The International Commission on the Teaohing of

Mathematics has brought together experts from various

oountries for disoussion ot mutual problems and exohange of
.

ideas; it has fostered the publioation of a large number

of reports showing the nature of the work done in mathe

matios in schools of all types throughout most of the world.

2. The report of the National Committee on Mathe

matical Requirements Was prepared in close cooperation With

bodies of teaohers throughout the country. It sets forth

clearly the aims of ma themat.ical instructi on in the various

years 'ofboththe .Tunior and Senior high schools; i ti'

.presents model courses for the various types of schools and

oonsidere'd, the question of college entrance requirements,

's8'ttlngup· objectives' for the several courses. It also

'fostered; various· other, investiga tiona.
I

;, ,'(' 5/ 'TJle lnfluenc'e' of:,theCollege Entrance Examination

'Boa:t"dj;rshdlIl:d~ecelveiduepraise. It brought abont a general

agreement among colleges as to the fundamentals in high
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schoolmathematios. 'Its list of fundamentals is based upon

a sound pedagogioal and praotical foundation. It advocated

the elimination of many of the complicated p~ases of mathe

matics which had no practical value. It not only reduced

the amount of mathematical content but encouraged greater

concentra~ion on the fundamentals.

4. The rise of the Junior high school has played

considerable part in the progress in mathematical instruction.

I It was not hampered by any examination system and was freeI to experiment. It enabled our schools to introduoe intu

itive geometry in a satisfactory manner in Grade VII, and

thereby made it possible to devote more time in senior high

school to the demonstrative geometry.

5. The work of schools of education in the colleges,

universities, and teacher training institutions has done

much to stimulate progress. They have done much to bring

public'school administrators and teachers together with

college instructors in the solution of mutual problems.

Most of the leaders in the investigation of problems in

seoondary education have been either university instruc

tors or secondary school teachers working under their

guidanoe.

6. Modern scientific progress is developing a greater

need of mathematioal knowledge in the realms of business,

economics, science, and res'earch in education. More li ter

a'turef;' g'raauate"c'ourses, organization of' mathematics teachers
,\':1 '-:-'*..~7 ,4••••. ',"'•••. >...... '.,,' " .' . "_"'I~':'·L':';'-:'~., .. C'r ~

a.~.".Q~Q:1.;t-10~u~.;)~n,d·:~1'UQ~..are ,all aVidenc.es tha,t a need has
l~t;):~~rr;E"Il: ' ':.',/<:,:':" ,".:l ~~. :~t:, }. ::;~ :~/
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been felt not only for some reorganization but an evidence

that a solution of some sort is being sought by mathematicians.
21w. D. Reeve~ in speaking of the purpose of proving

theorems says, "It should never be assumed that proofs are

given only to be memorized; they are given in order that a

student should have, every day or two, a model for his treat

ment of the important exercises, these constituting the field

in which his originality, his insight into geometry, and his

abili ty to think logically are to be shown. ft He also states

tt •••emphasize the work on original exercises .•• " as a good

plan for teachers to follow.

The textbooks written within the past ten years nave been

influenoed by the information set forth by these oommittees
.

and other agenoies. In geometry the original exercises have

oome in to prominenoe.

; .

I .

alN~'tioh~l:: C6unoii"'6f:T~a0l1ers of Mathematios, Fifth
Y~'8:;t"~oo~ .(;N~W).;~Pfk; 1.:I3'Q.l'(!)au of Publications, Teaohers College,
Oo1umbla Ohiversity; 1930), pp.24, 25.

"



III. ANALYSIS OF THE FIFTEEN TEXTBOOKS

A. Books Used in study

B. Procedure.

Each book has been analyzed into six divisions, viz.

(1) introduction, (2) rectilinear figures, (3) circles,
~

(4) ratio, proportion, and similarity, (5) areas of pOlygpns,
i '
;
! lNames of publishers and dates of publication may be
!) j".9YX!~_Jn the bibliography.
Ii

12
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TABLE I~'.

RANKING OF FIFTEEN TEXTBOOKS WITH
RESPECT TO ORIGINAL EXERCISES

Rank Text Number of Originals

1 XIV 2304
l 2 IV 1864!

I"r 3 V 1793

.~ 4 VI 1770

I 5. 'XII 1706

~i 6 XV 1683, X 1679

8 XI 1662

9 III 1606

10 VII 1514

11 I 1452

12 II 1143

13 VIII 1061

14 XIII 949

I, 15 IX 922

<.'.

'!,.. ;.
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TABLE II

NUMBER OF ORIGINAL. EXERCISES IN EACH OF SIX DIVISIONS
IN TERMS OF WHOLE FOR FIFTEEN TEXTS

-,; ..~'- ~. ""' ,.~. -- - >.~... '

Number o~ Original Exercises

_i._ Dlvj.sion .,H H ' .. H H H ~ l>4 l>4 H H H t>
~H H t> t> t> H H ?< H H H

~ H
.- . .jolt H H I> ?< ?< ?<

c ••• M
<D ~ :: :: :: :: :: ~ :: :: :: .. :: :: ::
E-t

..
- :: .... ; ',',,,

I. Introd.- 26 90 159 48 156 257 38 47 0 110 164 19 .141 267 167

fi~.Re~c~til1n-
ea.r Figs. 443 277 366 705 490 345 615 317 202 414 493 699 233 429 535

... ; ~ .

III.Circles 279 212 327 342 339 367 317 281 185 .339 294 266 153 509 317

IV.Ratio,Pro-
, 'portion,

Similarity 300 228 401 414 389 272 220 176 173 246 419 371 211 474 313

V. Areas' 238 132 186 181 244 211 124 101 152 352 164 160 128 345 168

VI.Regular
Polygons 166 204 167 174 175 318 200 139 210 218 128 191 83 280 183

"

Total 1452 1143 1606 1864 1793 1770 1514 1061 922 1679 1662 1706 949 2304 1683

..

I-'
If:=-
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". '--, 'c-! ~c_ ,"
o ,,- ;,c Per Cent of' Total
>-~ .""\ ,,.......

• , C". "

;:Divis1cm H H H r> l> H H H P<l i><; H H H ~ po;
.. ,.... H H H I> H H H ~ H H H l><
,-, !,.' . ~ H I> H l>< H i><;i, . H l> X
(.> (J) t: :: i: . . : t: t: t: :: t: :: :: :: :: ::
- 1:-4

!.,,' ~. - .'~',

t;~

I~:;Int?od. 1.8 7.9 .9.9 2.5 8.7 14.5 2.5 4.4 0.0 6.5 9.9 1.1 14.9 11.6 9.9
.~:ry t; " I

IT.Re~tiiin'"
c> e8:r Flga~ 30.B24.2 22.8 37.8 27.3 19.5140.6 29.9 21.9 24.7 29.7 41.0 24.6 18.6 31.8
(;. .~: ..

ITI.<iiroles: 19~218.5 20.4 18.3 18.9 20.7~0.9 26.5 20.1 20.2 17.7 15.6 16.1 22.1 18.8
~< .

I'V.RatioJPro
. porti~n,::'

\ Similarity 20.719.9 25.0 ~2.2 21.8 15.4~4.5 16.6 18.8 14.7 25.2 21.7 22.2 20.6 18.6

V. Areas 16.311.5 li.6 9.7 13.6 11.9 8.2 9.5 16.5 20.9 9.9 9.4 13.B 15.0 10.0

VI.Regular
:. Polygons ~1.417.8 10.4 9.3 9.8 18.0t!.3.2 13.1 22.8 13.0 7.7 11.2 8.7 12.2 10.9

Total 99.999.8tl00.1-99.8P.00.I-I00.099.9100.0P.00.I-I00.0I00.1-100.0100.0100.1-100.0

tc~

8'a
r"
o

,Mi:l'v ."'':<'Ib_~~ ,....-- .... ..:. ", ',.,.,,....... ~.

WABLE II(Continued)

to-'
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(6) regular polygons and circles. The number of original

exercises for each division in each textbook was found; also

the number of applied exercises (any exercise or problem

that makes reference to any object other than tools used

in geometry) in each division was tabulated.

Several of the books studied were divided by the authors

into the six divisions which are used in this study. Texts I

to X inclusive were so divided. Text XIV was diVided into

eight units but a suggestion was given by the author of that

text for the grouping used in this study. It was necessary to

group the exercise s in the other four texts as nearly as pos

sible into these six divisions.

Some of the texts contained supplementary lists of exer

cises at the back of the book. These exercises were placed

as nearly as possible in the proper division.

Atter the textbooks were separated into the six divisions,

the second step was to find the number of original and applied

exercises in each division of each textbook. This was done by

placing the number of the page with the corresponding number of

exercises for each of the six divisions in each text. This

material may be found in the Appendix.

c. Findings

1. ~ Number 2t Original Exercises. The number of origi

nal exercises in the fifteen textbooks studied ranged from 922

to 2304 as may be seen in Table I. Text IX has the smallest

number' of exerCises and text XIV has the largest number.
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TABLE_ III

RANKINGS OF FIFTEEN TEXTBOOKS Wlm RESPECT TO NUMBER
OF ORIGINALS IN EACH OF SIX. DIVISIONS

Divisions

Rank I II III IV V VI

No. Ex- No. Ex- No. Ex- No. Ex- Text No. Ex- Text No. Ex- .
Text ercises Text ercises Text ercises Text ercises ercises ercises

1 XIV 267 IV 705 XIV 509 XIV 474 X 352 VI 318
2 VI 257 XII 699 VI 367 XI 419 XIV 345 XIV 280

3 XV 167 VII 615 IV 342 IV 414 V 244 X 218
4 XI 164 XV 535 X 339 III 401 I 238 IX 210

5 III 159 XI 493 V 339 V 389 VI 211 II 204
6 V 156 V 490 III 327 XII 371 III 186 VII 200

7 XIII 141 I 443 XV 317 XV 313 IV 181 XII 191
8 X 110 XIV 429 VII 317 I 300 XV 168 XV 183

9 II 90 X 414 XI 294 VI 272 XI 164 V 175
10 IV 48 III 366 VIII 281 X 246 XII 160 IV 174

11 VIII 47 VI 345 I 279 II 228 IX 152 III 167
12 'VII 38 VIII 3~7 XII 266 VII 220 II 132 I 166

13 I 26 II 277 II 2J.2 XIII 211 XIII 128 VIII 139
14 XII 19 XIII 233 IX " 185 VIII 176 VII 124 XI 128

-
15 IX 0 IX .202 XIII 153 IX 173 VIll 101 XIII 83

~:
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TABLE IV

RANKINGS OF FIFTEEN TEXTBOOKS
WITH RESPECT TO NUMBER OF

AFPLIE D EXERCISES

18

il.,
,
..

Rank Text

1 V

2 XIV

3 III

4 XIII

5 VI

6 XI

7 XII

8 IV

9 II

10 X

11 I

12 VII

13 XV

14 VIII

15 IX
:-

~- '., .,

Number of Ap
lied Exercises

283

271

199

164

142

139

136

120

109

105

103

94

84

51

29

.. .
:'"i
I.
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2. The Distribution 2!~ Original ExerOises. The dis~

tribution of the original exercises with respect to the six di

visions used in this study is shown in Table II. In division I

the exercises ranged from 0 to 267, with median 110; in division

II, they ranged from 202 to 705 with a median of 429; in division

III, they ranged from 153 to 509 With the median of 31?; in divi

xion IV, they ranged from 173 to 474 with a median of 300; in

division V, they ranged from 101 to 352 with a median of 168; in

division VI, they ranged from 83 to 318 with a median of 183.

Table III shows the ranking of the fifteen textbooks wi th respect

to the number of originals in each division.

3. ~ Average Number of Original Exercises. The average num

ber of original exercises for the fifteen textbooks studied is 1416.

The following Texts had more than the average, I, III, IV, V, VI,

VII, X, XI, XII, XIV, XV. Texts II, VIII, IX, and XIII had fewer

than 1416 exercises.

4. ~ Number 2! Applied Exercises. The number of applied

exercises in the fifteen textbooks studied ranged from 29 to 283.

The rankings of the texts with respect to the total number of

applied exercises may be found in Table IV. Text X has the small

est number of applied exercises and Text V has the largest numb~r.

5. The Distribution of~ Applied Exercises. The distribu

tion of the applied exerCises in the books studied with respect to

each of the six divisions is shown in Tabl e V. In division I, the

ap~1ied exercises ranged from 0 to 30 with a median of 17; in divi

sion II, they ranged from 5 to 57 with a me'dian of 27; in division

I!!, they ranged from 0 to 32 with a median of 13; in division IV,
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TABlE V
-

NUMBER OF AP.PLmD EXERCISES IN EACH OF SIX DIVISIONS
IN TERMS OF WHOLE FOR FIFTEEN' TEXTS

Number of Applied Exercises

,D1v.1$ion H H H > > t;; H H ~ :x; H H H > ~H H H H H H :x; H H H
..j,:) H > l;! 1>4 H :x;
M :x;
ft ;: ~ - :: :: :: :: :: :: :: :: :; - -- -, -,

"
, ,

I ,

I.Introd. 5 17 20 3 24 28 16 3 0 9 11 23 30 18 21

II.Reotilin- 40 20 26 18 54 30 13 7 9 29 44 27 36 57 5
ear Figs.

III.Circles 10 13 13 19 27 31 5 6 0 8 17 14 11 32 18

IV.Ratio,Pro-
portion,
Similari ty 15 16 57 31 82 20 32 20 7 I 27 27 43 53 83 15

V.Areas 15 15 25 11 43 10 11 7 2 11 27 16 12 34 16

VI. Regular
Polygons 18 28 58 38 53 23 17 8 11 21 13 13 22 47 9

Total 103 109 199 120 283 142 94 5L, 29: ~105 139 136 164 271 84

, >

00
o



ITABLE V (Continued)
.~_.. ~ ; <'"

-
,.
( ..... Ber Cent of Total-

Division H H H I> I> H H H ~ ~
~

H H :> ~-i
iH H H l> H H H H H

~~ H I> l;! H H
.p ~
H .. .. ..
~. = = = = = = = = = .. = - = ..

-- .

I.Introd. 4.8 15.6 l!0.1 . 2.5 8.5 19.7l7.0 5.9 0.0 8.6 "'.9 1:6.9 18.3 6.6 25.0

II.Reotilin-
.

ear Figs. 38.8 18.0 13~1 15.0 19.1 21.1 tL3.8 13.7 31.0 27.6 31.7 19.9 22.0 21.0 6.0

III.Circles 9.7 11.9 6.5 15 .8 9.5 21.8 5.3 11.8 0.0 7.6 12.2 10.3 6.7 11.8 21.4

IV.Ratio,Pro-
portion,

14.5 25.8 ~4.0Similarity 14.6 28.6 29.0 14.1 39.2 24.1 25.7 19.4 31.6 32.3 30.6 17.9

V.Areas 14.5 13.8 12.6 9.2 15.2 7.0~1.7 13.7 6.9 10.5 19.4 '11.8 7.3 12.5 19.0

VI.Regular
~8.1Polygons 17.6 25.7 29.1 31.7 18.7 16.2 15.7 37.9 20.0 9.4 9.6 13.4 17.3 10.7

Total 99.9 99.9 LOO.O LOO.O100.0 99.9~9.91.00.0 99.9 100.0 ..00.0 100.1100.0 99.8 100.0

IT ; - - 7 1 1m I.. -_Ae, 41t'1.' ....L"•..,-..."...... _.... -. . :..... ! ."o?,...,._",..,,- (·.,~,Z=O-;"~-"'=-'l-_,,·-""','2_"'''';-'''';.;·,'-''-==,,.,,=·,,-'~'"';~-'I-•. _im ""..... -e#! 5,. _W

l\:l.....
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they ranged from 7 to' 83 with a median of 27; in division V,

they ranged from 2 to 43 with a median of 15; in division VI,

they ranged from 8 to 58, wi th a median 0 f 21. Table VI shows

the ranking of the fifteen textbooks with respect to the number

of applied exercises in each division.

6. The AveraSje Number 2.!. Applied Exercises. The average num

ber of applied exercises for the fifteen books used in this study

was 135, plUS. Texts III, V, VI, XI, XII, XIII, and XIV have

more than the average number of applied exercises; Texts I, II, IVm

VII, VIII, IX, X, and XV have fewer than the average number of

applied exercises.

7. Divisions Containing Largest Number Q£ Originals. The

three divisions containing the largest number of original exer

cises for the entire group of texts in rank order are (1) recti

linear figures, (2) circles, (3) ratio, proportion and similarity.

8. Divisions Containing LarSjest Number Q! APplied Exercises.

The divisions are in rank order (1) ratio, proportion and simi

larity, (2) regular polygons and circles, (3) rectilinear figures.

9. Comparison 2! the Number Q!APplied Exercises~~

Number 2! Originals. Since applied exerci ses seem to be particU

larly important, it is of interest to know what per cent of the

total number. of exercises consists of applied exercises. Table

VII shows the per cent :for each text. The average is 8,7%. Text

XIII, whi~h ranks first, contains applied exercises in the ratio

of 1 to 6, While Text IX, which ranks lowest, has a ratio of only
. ' ...... :
~ , 1 to 30.



TABLE VI
,.

RANKIIDS OF FIFTEEN TEXTBOOKS WITH RESPECT
TO NUMBER OF APPLIED EXERCISES

IN EACH 0F SIX DIVISIONS

23

i i.
i
:
{, ,

'I'

Divisions

Rank I tI - III

Text Number of Text Number of Text Number of
Exeroises Exeroises Exeroises

1 XIII 30 XIV 57 XIV 32

2 VI 28 V 54 VI 31

3 V 24 XI 44 V 27

4 XII 23 I 40 IV 19

5 XV 21 XIII 36 XV 18

6 III 20 VI 30 XI 17

7 XIV 18 X 29 XII 14

8 II 17 XII 27 II 13

9 VII 16 III 26 III 13

10 XI 11 II 20 XIII 11

11 X 11 IV 18 I 10

12 I 5 VII 13 X 8

1.3 VIII 3 IX 9 VIII 6

14 IV 3 VIII 7 VII 5
,.,,' . , '.

15 IX 0 XV 5 IX 0



TABLE VI (Continued)
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Divisions

Rank IV V VI

Text Number of Text Number of Text Number of
Exercises Exercises Exercises

1 XIV 83 V 43 III 58

2 V 82 XIV 34 V :5;3

3 III 57 XI 27 XIV 47

4 XIII 53 III 25 IV 38

5 XII 43

t~
16 II 28

6 VII 32 16 VI 23

7 IV 31

L~
15 XIII 22

8

(~
27 15 X 21

9 '2'1 XIII 12 I 18
:

f10

~:
20 X 11 VII 1'1

I
11 20 VII 11 {XI 13

12 II '16 IV 11 XII 13

13

{~
15 VI 10 IX 11

14 15 VIII '1 XV 9

15 m; 7 IX 2 VIII 8
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TABLE VII

I,

-
NUMBER OF ORIGINAL EXERCISES, APPLIED EXERCISES, AND RANKINGS

OF TEXTS ACCORDING m PER CENT OF APPLIED EXERCISES

Total Original Total Applied
Per Cent of

Text Applied RankExercises Exercises
Ex~rcises

XIII ::.-"'9 164 17.3 1

V 1793 283 15.8 2-

III 1606 199 12.4 3

XIV- 2304 271 11.8 4

II 1143 109 9.5 15

XI 1662 139 8.4 6

VI 1770 142 8.0 7

XII 1706 136 7.9 8

,I 1452 103 7.1 9

IV 1864 120 6.4 10

X 1679 105 6.3 11

VII 1514 94 6.2 12

XV 1683 84 5.0 13., ..•.

YIII 1061 51 4.8 14

., , IX 922 29 3.1 15

'" ,..; j"",\'

.. '., ;



IV.. GENERAL StJ:MMA.RY, LIMITATIONS AND SUGGESTIONS

FOR FURTHER RESEARCH

A. General Summary

,
"

1. Number 2! Originals. The range of the total number of

originals was from 922: to 2304, with an average of 1416.

The number of exeroises found i:p. the present study seems

to be about the same as Ulat found by Shibli. l He found an aver

age of·1258 for books of the seoond deoade of the present oen

turyand 1700 for books of the third deoade.

2. Divisions Reoeivin6 Emphasis. Emphasis with respeot to

original exeroises is being plaoed On (1) reotilinear figures,

(2) oircles, (3) ratio, proportion end similarity. This is in

keep1ng with the recommendations of the leading authorities.

With respect to the applied exeroises, the divisions reoeiving

the most emphasis are (1) ratio, proportion and similarity,

(2) regular polygons and oiro1es, (3) reotilinear figures.

3~ Number 2! Applied E.eroises~ The range of the applied

exeroises for the fifteen textbooks was from 29 to 283, with a

mean of 135.

4. ~ Percen tage 2! Applied Exeroises. The peroentage of
~,., . ~

26

applied exeroises ranged from 3.1 to 17.3, with a mean of 8.7 •.

becoming a more important part of the content of the plane geo-
"\;: :~.. v· c: :.I,- ':'. f:: ;-,; ,y .~: ' . f.,:". '-', ' .

metry textbooks. ~e same may be said of the applied exeroises.
-~; '~"';, '~"" ~ '.. (~ .".:' .:."

\The original exeroises are5. Significance of Findings.
",';" ,.';,,;
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The textbooks written" wi thin the past 10 years have followed

closely the recommendations made by authorities in the field of

mathematics. Interest should be easier to obtain, henoe

learning should take place more readily when use is made of the

findings in this study men ohoosing textbooks for supplemen

tary work.

B. Lim!tations and Suggestions for Further Researoh.

1. Methods Q!. Attack. Further study might very profi

tably be oarried on to see what results might be obtained by

using differe~t methods of attaok on originals.

2. Transfer Qf. Trainin~. Experiments should be oarried

on to determine the extent of the transfer of training reoeived
,

in original exercises over to other subjects.

3. Individual Differences. A study of the various pro

visions made by authors of plane geometry textbooks to care for

individual differences of pupils might be made.

4. Emphasis. A few basic propositions might be chosen

and a study made of their importance as found in the content

of modern plane geometry textbooki.

5.~ 2! Studies Based 2!!.~ Adequate Criteria. The

number of exercises is but one of many criteria necessary for

; evaluating exercises in pl~neo geometry. A text with compara-
01,
~ tively tew well-chosen origi.p.al exerci ses would be preferable

to one w1th many poor exercises. Studies based on more adequate

cr&.eria tor evaluating exercises are needed.

6". Texts.l4ore textbooks might have been used in making
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the study. The ones used her e were the ones which were offered

fOr state adoption last year .

.' ~

,:":
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B. Materials Used in study

ORIGINAL EXERCISES
TEXT I

32

Rectilin- Ratio,Pro- Regular
Introd. Circles portion, Areas

ear Figs. Similarity Polygons

..
Page No. Page No. Page No. Page No. Page No. Page No.

1 1 44- 28 122 7 208 10 181 1 263 2
45

2 ,5 46 5 123 6 211 4g 182 4 265 3

3 2 47 19 124 2 212 3 183 4 26g 5

4 2 51 7 125 4 214 4 184 5 270- 12
271

5, 1 52- 20 126 5 215 6 185 7 272 2
53

8 1 57 5 127 5 21.7 4 186- 19 273 4
187

9 4 58- 24 128 :3 218 6 189 14 274- 19
59 275

13 4 60 1 130 3 219 4 19O- 23 276 6
191

16 2 61 2 133 1 220 1 192- 22 277 3
193

17 1 62 3 135 2. 222 7 195 9 279 6

18 1 63 4 136 11 223 3 196 9 280 4

21 1 65 7 137 1 226 14 197 4 284 3

25 1 66- 28 ,140 3 228 13 198- 26 285 7
67 199

" '." ,
, 70- 10 141 3 229 2. 200- 31 288- 17.,<71 '"

201 289:',';

"
' .

"
, .. '.



TEXT I (Continued)
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Page No. Page No. Page No. Page No. Page No. Page No.

73 4 142 3 230 9 202- 46 292 8
204

74 1 143 4 231 12 205 14 293 15

75 3 145 9 232 13 294 11

76 5 146 1 234 4 295 11,.

77 5 147 4 235 3 296 14

78 3 148 2 237 1 297 14

al 3 149 5 238 1

83 4 152 6 239 5

84 14 153 10 240 1

85 19 154 3 241 1

aa 8 156 5 242 3

89 17 157 4 243 4

90 1 158- 23 245 9
159

91 3 160- 8 246 3
161

92 7 162- 12 247 3
163

. 93 3 164 3 248 5

95 8 166 15 249 4

97 6 167 13 250 a
99 a 169 1 251 4

100 13 171 9 252 12

:J,.Ol 17 172-
175 32 253 5



~EXT I (Continued)

34

Page No. Page No. Page No. Page No. Page No. Page No.

102- 19 176- 28 254- 15
103 17.7 255

104 3 178 7 256- 9
257

107 10 179 16 258 9

109 3 259 8

111 3 260- 11
261

114- 28 262 12-
115

116- 22-
117

118 16

119 12

120 12

...

,'",. ..'. ~ ",'....~



ORIGINAL EXERCISES
TEXT II.

35

I.:

i
.f

< .,

±ntrod.
Rectilin-

Circles
Ratio ,Pro- Regular
portion, Areas

ear Figs. Similari ty polygons

p~ge No. Page No. Page No. Page No. Page No. Page No.,
I

6 5 46 2: 124 2 195- 21 169 5 247 13
196 -

9 6 48- 18 126 6 198 . 1 170 5 248 4
50 198 1

10 5 52- 20 127 4 199 2 171- 18 251 11
53 172

11 3 54- 5 128 6 200 1 176- 34 252 1
55 178

12 3 56- 12 130 12 202 2 179 1 253 22
57

14 , 4 59 7 132 3 203 3 180 4 255 8

19- 20 60 2 133 4 204- 25 181 4 258 3
21 206

24- 8 61 7 134 5 207 3 183 14 260 4
25

27 3 62 2 136 2 210 1 186- 33 261 2
189

29- l 5 l 63 6 137 3 211 3 189- 14 264 7
30 190

31 2 64 5 138 8 212 4 267 7
. ' .

35 9 66 5 139 5 213 8 270- 28
\ /' 272

,

38 13. 69 3 140- 27 214 1 272- 12
I 141 273: :, 'I ..

43- 4 70 8 144 1 215 2 273- 15
44 ; i..,~ \f • .. 274



!I'EXT II (Continued).

36

I

P~ge No. Page No. Page No. Page No. Page No. Page No.

I ,73 , 2 147 7 ~17 7 274- 67.. ,
282 I

76 6 14$ 1 221 14

77- 17 149 7 222 4
78

80 5 152 4 223- 7
224

83- 12 154- 9 226 2
84 155

87- 12 156- 46 227' 2
88 160

89 10 161- 37 229- 23
164 230

94- 15 164- 1~ 231- 15
95 16€ 232

97 2 232- 34
236

98 5 236 11

99 2 237- 22
240

·100 3 240- 9
241

.. 101 1
I

104 4

I 105 4
... : ,

106 3

107 3

:
I 10~... 10

110
• ie.;'

I'

113- -27
114



TEXT II(Continued)
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Page No. Page No. Page No. Page No. Page NO. Page No.

...

114- 32
117

ORIGINAL EXERCISES
TEXT III

Rectilin- Ratio,Pro- Regular
Introd. Circles portion, Areas

ear Figs. Similarity Polygons

Page No. Page No. Page No. Page No. Page No. Page No.

5- 18 40 1 148 6 231- 30 315- 3 357 6
6 232 316

7 3 40 5 149 2 235- 36 319- 12 360 6
238 320

8- 6 43 5 151 1 238 9 322- 19 362 2
9 323

9- 22 45- 6 152 3 242 3 325 5 364 2
12 46

13- 7 46 4 153 4 245 8 327 6 367 9
14

18- 3 48 6 -157 3 247 2 330 5 369 9
19

19 1 ·51-; 10 : 159 :10 250- 13 331 4 371- 8
52 -. 251 372



TEXT III (Cont1nued)

38

·J

Page No. Page No. Page No. Page No. Page No. Page No.

26- 20 52 3 160 2 253 6 333 10 375 4
27

29- 12 55 5 161 2 256 6 336 6 377 7
30

30- 4 56 5 162 2 259 4 337 13 380- 13
31 381

32- 43 62 8 163- 5 260- 7 337- 13 383 ... 7
34 164 261 339

402- 8 65- 4 165 2 263 7 340- 17 384- 22
403 66 341 386

403- 12 70 4 166 3 264 5 343 2 387- 12
404 388

71 5 169- 16 265- 9 345 10 391 3
170 266

73 6 173 3 267- 13 347- 15 393 3
268 348

75 6 174- 5 269 4 350 9 395- 13
175 396

77 6 175 11 270 3 351- 25 396- 25
352 398

78 4 178 6 272 9 414- 12 416- 16
415 417

81- 20 179 2 273 3
82

, 84 1 181 2 275 4

85 2 1.82.- 12 277 2
183

I 87 1 185- 12 280 11,
... : ..... , 186

','

92- '25 ' lea 3 282 5
94
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TEXT III (Continued)

39

Page No. Page No. Page No. Page No. Page No. Page No.

95- 9 189 6 283 2
96

97 6 193 5 284- 21
286 -

99 2 193- 10 287 5
194

100 2 195 2 288- 11
289

101 3 197 11 289- 29
292

102 5 199 5 293- 12
294

103- 30 199- 29 294- 21
104 203 297

105- 20 203 6 302- 9
107 303

108 2 206- 7 303- 9
207 304

111 3 207- 20 306- 24
209 307

115 4 210- 19 308 9
212

118 7 212- 9 309- 32
213 311

118 3 214 2 411- 18
414

121- 10 218 2
122

I 124 12 219- 35
222



"TEXT III (Continued)

40

r

J../
:1
;l

:j

I

f
~ ..
::f.

Page No. Page No. Page IN'o. Page No. Page No. Page No.

126 11 222- 30
225

128 8 409- 12
411

130 12

131 7

132 3

- 1·
135 4 ~.

~,
137 . 2

138- 12
139

140- 9,
141

141- 26
143

407- 12
409

",

'!
'I,.,



ORIGINAL EXERC ISES
TEXT IV

41

Reotilin- lRatio,pro- Regular
Introd. Girc1e s ~ortion, Areas

ear Figs. ~im.i1arity Polygons

Page No. Page No. Page No. Page No. Page No. Page No.

4- 10 23- 25 180 7 251 4 325- 18 354 9
5 27 326

8- 24 30- 23 181 1 252- 9 328- 21 355 5
11 33 253 329

12- 7 r 55 183 8 255 3 331 10 357- 20
13 358

19 7 42 185 10 258- 10 335- 49 360 2
259 339

44- 29 188 4 261- 24 341 6 361 2
47 262

49- 26 188 1 263 8 343 5 363 9
53

55 13 190- 17 265- 24 345 8 365- 25
191 267 367

56 3 194 2 268- 10 347- 12 371- 43
269 348 375

58 12 197 10 271 6 349- 10 376 4
350

60 5 199 3 273 5 375 2 377 2

61 10 201- 12 274 4 376 2 378 2
202

67- 17 203 1 276- 18 377 4 379 1
68 278

169 . '1 206; .13 27.9~ 23 378 4 382 2..
281

70. ,
.~. 20~ : .5 286~ 42 379 4 385 1,

,.i •••. ' "i .. . <:.' : 289
,

~L 3
, "

c~, ;' ., '

,



TEXT IV (Continued)

42

Page No. Page No. Page No. Page No. Page No. Page No.

75 29 209 2 291- 4 381 . 1 386 2
292

78- 25 211 10 292- 27 384 5 387 6
79 295

80- 13 213 3 297 8 385 2 388 2
81

82- 8 214 5 299- 23 386 4 389 7
83 302

88 3 215- 8 303 3 387 3 389- 1
216 390

92- 25 216- 23 305 9 387- 1 390 1
95 219 388

96- 14 223 2 307 4 388 3 392 3
97

99 11 224 3 309 4 426- 7 398 2
427

100 3 227- 315- 28 399 5
228 11 318

103 7 229- 24 375 1 427- 18
231 430

105 3 235 5 376 2

106- 19 237 3 377 1
'108

109 2 238- 36 378 3
242

111- 21 244- 15 379 3
114 245

...
114- 18 245- 48 380 3

I 115 247
\

11'7. . 17 377 1 381- 6
382

. !



TEXT IV (Continued)

43

· .=.

Page No. Page No. Page No. Page No. Page No. Page No.

119 4 379 2 383 7

122- 4: 380 2 383- 1
123 384

124- 41 381 2 385 5
125

~28 10 382 2 393 3

129 2 384 1 396 2

130 5 385 1 404 6

133 3 386 2 406 36

134 10 388 2 408 10

137- 58 389 2 408 5
138

139 4 590 9 421- 20
426

145 3 391 9

146- 25 392 3
149

151 5 418- 12
420

153 12

154- 12
155

159 7

161- 24
163

171 5,

172- 12
175



TEXT IV (Continued)

44

~
i
I

Page No. Page No. Page No. Page No. Page No. Page No.

375 1

376 2

377 1 .

378 1

379 1

380 3

381 2

382 2

384 4

, 385 2

388 2

390 1

413- 18
418

. !



ORIGINAL EXERCISES
TEXT V

45

Recti1in- Ratio,Pro- Regular
Introd. Circles portion, Areas

ear Figs. Similarity Polygons

Page No. Page No. Page No. Page No. Page No. Page No.

7- 12 36- 48 129- 30 H~2- 25 257- 8 291 4
8 41 131 193 258

8- 12 42- 25 133 12 197- 13 259- 50 294 5
9 45 198 263

10 1 47- 14 135- 27 200- 11 267- 54 297- 33
48 137 201 271 301

11- 10 49- 34 140- 41 205- 102 272- 20 304 1
12 54 145 215 274

13~ 9 58- 20 150- 42 219- 275- 33 305 4
14 69 154 226 69 278

14- 6 63 17 147 2 227 3 279 11, 309- 60
15 313 -

17- 31 66 16 156- 32 228 8 284- 15 314 1
19 160 285

21 7 69 3 161- 18 230- 33 285- 28 315 1
163 233 288

22- 74- 24 166 6 237 5 335 2 318- 35
24 22 76 321

24- 25 77 1 167- 3 239 6 345- 23 323- 31
27 168 347 326

,- .....

28- 11 79- 38 169 5 240- 6
29 82 241

30- 10 85- 47 176- 24 241- 14
31 88 179 242

I 89 10 179 1 245- 34
247



TEXT V (Continued)

46

Page No. Page No. Page No. Page No. Page No. Page No.

91- 30 181 5 249- 18
93 250

95- 19 182- 13 252- 42
96 183 256 -

98 9 183- 20
186

100 1 187- 32
189

104- 40 331- 6
109 332

113- 18 333 3
114

, 120";' 36 334- 14
123 336

328 1 338- 3
339

330 7

333- 6
334

334- 12
336

338- .14
339



ORIGINAL EXERC ISES
TEXT VI

47

\•
~',
'1 .
;
;;..

I Rectl1ln- Ratio ,Pro- Regular .'
Introd.

"
Circles !portion, Areas

1 ear Figs. Similarity
"

Polygons

Page No. Page No. Page No. Page No. Page No. Page No.

e 4 54 7 133- 7 201 3 250 3 281 7
134 -

3 4 56- 15 136 3 202 3 253 6 283 2
57

3- 5 59 7 136 6 203 6 256 10 283 5
4

4 2 61 6 137 3 205 9 257 3 284 16

4 4 64 4 138 2 207 7 258- 23 285 4
259

5 3 67- 13 139 1 210- 12 260 2 287- 8
, 68 211 288

6 8 71 7 140 3 211 4 261 3 291 18

6- 6 73 5 142 3 212 4 263 4 293- - 19
7 294

7 7 76- 18 143- 19 213 9 266 9 294 9
77 145

7- 4 81- 7 147 9 215 13 267 10 295- 51
8 82 297

8 3 82- 14 148 2 217 4 268- 19 298- 28
83 269 299

9, 5 86 1 150 10 218 2 269- 9 301- 43,
270 302

10 4 '88 ) 1 151 2 219 1 270- 35 302 8
I 272

11 8 89 1 151.. 14 220 12 273- 5 803- 20: 152 274 304
r

15: 5 90~ 13
,

156 2 221 2 276 1 304- 11
91' 305



TEXT VI (Continued)

48

, .

Page No. Page No. Page No. Page No. Page No. Page No.

13- 5 92 5 158 9 223 11 276- 25 305- 18
14 277 306

14- 23 95 9 159 4 224 6 278 5 309- 14
16 310

-
17 11 97 8 160 4 225 4 314 1 314- 11

315

18- 14 98- 20 162 10 227 13 315 10 316 4
19 99

20 14 101 2 163- 6 22'8 3 316 4 318- 22
164 320

21- 4 103- 15 165 8 230- 10 3:1.7 1 321 8
22 104 231

22 5 107 7 165- 6 23? 8 317- 21 323 2
166 318

23- 16 111 6 166- 6 233- 19 320 1
24 167 235

25- 17 113 6 167- 12 235- 23 321 1
26 168 236

27- 10 117 1 168 8 237- 12
28 238

29 13 118 9 169- 29 239 3
i 171

31 12 119- 19 172 6 240 3
120

,
121- 15 174 5 242 432-

33; 5 ,122,

, ~~,. 5 122- 12 175 1 243- 25
'125 ' ..

245

154- 8 124 3 177 3 245 3
35



TEXT VI (Continued)

,,
-,:.
"1 ., .,.

Page No. Page No •. Page No. Page No. Page No. Page No.

36 1 125 13 17s;l 10 246 6

37 1 126- 40 180 1 246- 13
12s;l 248

38 4 130- 16 183- 11 315 1
132 184

3s;l 2 314 6 187 10 316 5

43 3 320 3 lSs;l s;l 317 5

45 1 320 3 190 1 321 3

47 1 322 6 1s;l1 1 323 1

48 1 323 2 1s;l2. 2

50 s;l 193- 37
, 194

1s;l5- 17
1s;l6

1s;l6 10

1s;l6- 11
1s;l7

1s;l7- 18
198

1s;ls;l- 10
200

320- 4
321

322- 12
323



ORIGINAL EXERCISES
TEXT VII

50

II

Reotilin- 'Ratio, Pro- Regular
Introd. Ciroles portion, Areas

ear Figs. Similarity Polygons

Page No. Page No. Page No. Page No. Page No. Page No.

5 2 18- 7 167- 17 23,2 3 292 10 316- 33
19 168 317

6 2 19 8 168- 17 233 1 293 5 318 6
169

9- 2 20- 12 172 7 234- 4 294 4 319 2
10 21 235

10- 5 26 3 174 6 235 2 295 4 320 1
11

11- 6 27 1 175 4 237 8 296 5 321 5
12

13 9 28 15 176 3 239 7 298 12 322 2

16 8 32 11 177 3 241- 9 300 2 323 -1
242

17 4 33- 4 178 1 244 9 302- 32 324- 12
34 306 325

35 6 179 3 246 11 306- 33 326 4
309

37 2 180 3 247- 6 310- 5 327 2
248 311

39 2 181 2 249 2 311- 4 330 5
312

40- 10 182 8 251 3 313 4 334 6
41 i

43 , 10 182- 7 251- 16 351 3 335 16. . ,
183 253, ,

" .
44 1 183 3 253 7 352 1 336- 35

" . , , , 337,'.-' j
I
!



!

"

TEXT VII (Continued)

51

Page No. Page No. Page No. Page No. Page No. Page No.

44 3 184 1 254 1 338 4

46 5 185, 3 255 1 339 3

47 5 186 5 257 6 342- 20
344

48 1 187 3 258- 11 345- 32
259 348

49 1 188- 6 262 12 349 3
189

51 7 191 6 263 3 350 3

53 1 191- 5 264- 5 351 3
192 265

54- 8 192 7 265- 8 352 2
, 55 266

59- 15 193 2 266- 9
62 267

65 2 193 5 268- 6
269

68 9 195- 8 270- 11
196 271

69 4 196 2 272 2

70 3 197 6 273 1

, 71 3 198 6 274 1

72 '9 199 2 275- 4
276

72- 12 200- 11 281-
,

9
·'73 201 282

74 4 202- 5 282- 11
I

'/.
20~; 284

i ! '5 4 205 7 285 3I, .



TEXT VII (Continued)

52

Page No. Page No. Page No. Page No. Page No. Page No.

76- 9 205- 21 285 2
77 207

77 6 207- 10 287- 10
209 288

..

78 4 209 9 289 12

79- 12 210 5 351 2
80

81- 9 211 4 352 2
82

82- 5 213 9
83

83 7 214- 3
215

.
84 3 221- 2?

223

85 1 223- 51
229

86 1 352 4

87 2

89- 8
90

90- 31
92

93 11

94 1

95- 5
96

, 97' 2

97 2



. TEXT VII (Continued)

53

Page No. Page No. Page No. Page No. Page No. Page No.

97- 10
98

98 9

99 3

100 6

102 4

103 4

105 3

106 4

108 4

. 108- 19
109

110- 16
111

113 4

113- 9
114

115- 16
116

117- 10
118

119- 16
120

124.. 16
12S

126 ~4
I

,;. I.)'

128 3

130 5
. i !

,
I



TEXT VII (Continued)

54

Page No. Page No. Page No. Page No. Page No. Page No.

131- 6
132

132- 11
133

-
133 6

137 7

138 1

139 2

140 2

141- 2
142

. 142- 8
143

143- 12
144

144 1

146 8

146 1

147 8

149 10
"

161 5

I 151 4

~ 153- 7
154

,

162- 10 ,
I 165,j

( :~ ,

: .' ,..
.'.'",' I

,

4;',"') ;-:;, .~ • j" ...

I .. ',1,. , ,

,
I
I,

I



55

TEXT VII (Continued)

Page No. Page No. Page No. Page No. Page No. Page No.

162- 18
165

351 2

362- 12
363

I.:.
'I

147

ORIGINAL EXERCISES
TEXT VIII

. Rectilin- Ratio,Pro- Regular
Introd. Circles ~ortion, Areas

ear Figs. Similarity Polygons

Page ~o • Page No. Page No. Page No. Page No. Page No.

:x:x:iii- 47 2 8 122 9 195 11 259 8 283 11
xxvii

7 6 125- 11 197 1 261- 12 287 1
126 262

9 8 129 1 199 1 263 8 290 4

10 7 132 8 203 1 264 6 292 12

14 4 135 10 206 9 266- 15 295 5
267

16- 15 139 4 211- 15 , 269 11 296 10
i 17 212

, 19~:! 14 142-' 23 213 4 270 3 302 5
20: 143

.~.
'.-'

21 4 144- 13 214 3' 272 8 304- 23
145' 305

28 5 146- 12 217 6 274 2 306 6,



TEXT VIII (Continued)

56

1:
f

',"

Page No. Page No. Page No. Page No. Page No. Page No.

29 2 149- 12 222 6 275 3 307 9
150

30 3 151- 4 223 3 276 1 308- 20
152 . 309

39 a 153 1 225- 26 277- 24 313 9
227 279

41 9 154 1 228 9 319 7

42 2 157 4 230- 17 320- 17
231 321

45 7 158 2 233- 19
234

46 2 159- 38 237 8
, 161

48 1 162 15 239 11

49 2 164 2 242 2

55 2 173 6 243 6

56 3 173- 9 246- 18
175 247

57 12 175- 14
176

58 1 179- 2
180

61 14 180- 12
181

63 3 181- 14
182

65... 13 182 9
I 66

69 7 183 3

\.



TEXT VIII (Continued)

57

Page No. Pag~ No. Page No. Page No. Page No. Page No.

70- 16 183 12
71

73 10 183 2

74 6 184 17 -.

77 9 185 11

79 11

81 2

83 8

83 1

85 3

, 88 12

89 1

92 2

95 8

99 6

100 15

102 5

103- 46
106



ORIGINAL EXERCISES
TEXT IX

58

Rect11in- :Ratio ,Pro- Regular
Introd. Circles portion, Areas

ear Figs. Similarity Polygons

Page No. Page ~o. Page No. Page No. Page No • Page No.
..

20 1 132 4 185 2 234 1 262 8

30 3 134- 16 186 1 235 1 265 4
135

35- 7 138 3 186 1 236 3 270 8
36

37 1 139 4 187 2 237 1 271 2

39 6 141- 16 189 2 239 8 272- 6
142 273

,

41- 7 149 6 190 1 239 2 274 4
42

43 3 152 1 191 4 241 9 276 7

44 4 153 2 193 11 241- 16 277- 6
242 278

51 10 157- 20 193 1 243 2 279 1
158

,55 6 161 4 196 4 245 5 282- 49
285

59 7 163 8 198 2 247 2 302- 47
306

60 9 167 7 199 1 249 1 306- 12
307

.64- . 12 170 17 203- 13 250 1 307 3
65, 204.

I 68-, 12- 171 4 205 1 252 6 311- 5
• "".-, ..··.'C-.-,,·,' ,~ ... l · .. ·'·69 .... ~, .... " ...

312

74- 14 173 2 207 4 253- 3 312- 19
75 254 315

I·



l

TEXT IX (Continued)

59

I,~

I
~'

Page No. Page No. Page No. Page No. Page No. Page No.

78 4 173 2 211 4 255 8 316 1

82- 5 174 2 212 1 255- 21 317 2
83 256

-
85 2 175 9 214 2 296- 36 318 2

300

91 8 176 12 216- 20 300- 18 321 1
217 301

93 12 176 3 217 1 301- 8 322 2
302

95 1 177 2 219- 9 323- 4
220 324

97 9 288 5 222 5 327- 17
, 328

99 6 290 14 223 4

100 1 290- 22 225 7
292

101 2 227- 21
228

I 106 6 229 6

112 7 292- 21
294

.-
I.

,112- 4 294- 14
114 '295

,
J : 114- 13 296 8

I.., ".
~

115

c-
.

i 286 4~. :" 1,,1

;,...," ,,

l ~~~ 16
'1:::),,1, : ,- , ' ,:"

"" ';J, ~\ ':: •. J .'~ .: ' '

: ,.; I

.(, ";,' ~,.H'



ORIGINAL 'EXERCISES
TEXT X

60

iI

Rectilin- Ratio,Pro- Regular
Introd. Circles portion, Areas

ear Figs. Similarity Polygons

Page No. Page No. Page No. Page No. Page No. Page No.

1- 110 20- 309 97- 247 2b3- 164 151- 230 233- 144
24 96 150 232 202 265

272- 105 282- 92 299- 82 289- 122 305- 74
281 289 304 298 310

ORIGINAL EXERCISES
TEXT XI

Rectilin- Ratio,Pro- Regular
Introd. Circles portion, Areas

ear Figs. Similari ty polygons

Page No. Page No. Page No. Page No. Page No. Page tNo.

8- 16 40 7 143 1 210 9 267 4 296 10
9

10 8 40 2 144 4 213 12 268 5 299 4

12 8 40 1 146 7 214 1 268 3 299 3

13- 7 43 5 146 3 215 10 270 7 302 8
14 .

14- 10 47 4 146 2 217 6 271 7 302 4
10

15- 4 47 2 148 4 217 2 271 6 302 3.
16 ,

' .. ' \

16- g 47
;

2 148 2 ' 217 2 273- 13 303 1
17 274

I

;:

f
I"

I'

.
I
"
"'j

t



61

TEXT XI (Continued)

Page No. Page No. Page No. Page No. Page No. Page No.

17- 6 49 3 148 . 2 218 2 274- 12 306 7
18 275

18 5 49 2. 149 4 219 2 275 12 306- 13
307

19 5 49 2 150 4 220 4 277 7 307 4

20- 15 51 4 155- 6 222 3 278- 6 309- 7
21 . 156 279 310

25 15 51 2. 156 4 2'22 2 279 7 311 5

26- 13 51 1 156- 4 223 3 279 2 311 3
28 157

28 4 55- 19 157- 11 224- 6 280 9 317- 12
56 158 225 318.

29 2 56- 7 159- 17 225 2 283 4 318 10
57 160

29- 12 57 8 166- 12 225- 13 283 3 318- 5
30 167 226 319

33 3 59 5 167 4 230 10 283 2 321 10

34 22 60- 14 169 5 231 5 286 4 324 5
61

62- 7 170- 9 231 5 287 5 325 14-
63 171

63 3 171 3 234- 6 289 3
235

63 4 171 3 235 4 289 6

65 4 172- 7 235 3 289 5
173

69 2 173 : 4 236 2 289 2
I ... ~ ,:' ,

'.
,

71.· 8 I 173 ' 3 238 4 290 4

72 !4 :175 ; 1::4. 238 3 290 8
:) ..< ',:. i

i: ..



TEXT XI (Continued)

62

I

Page No. Page No. Page No. Page No. Page No. Page No.

72 2 175 3 238 2 291- 9
292

73 2 175 3 241 3 292 9

75 14 179 5 241 2

76 9 179 5 242 2

76 4 180 4 242 2

77 1 184- 16 244 4
185

78- 6 187 3 244- 9
79 245

79 5 187 2 245 5

, 79 3 187 1 331 7

80 7 189- 5 333 16
190

82 5 190 3 334 18

83- 14 190 5 335 9
84

85 3 191- 8 336 16
192

85 6 192 4 337 ·13

86 1 192 4 347 3

88 4 193 1 247 5

88 2 198 2 247 3

88 1 201- 18 247 4
202

,
:89- 1"1 202- 16 248- 5

90 : 203 249
I

"

90- 15 203- 18 249 L 3
92 204 ;



Page No. Page No. Page No. Page No. Page No. Page No.

92- 6 204- 50 249 4
95 206 '

95 17 549 2 250 5

100 2 350 1 255 5

101 2 352 4 253 3

102 5 352 2 253 2

104 5 255 8

105 5 255- 10
256

106 5 256- 31
259

. 106 4 260 22

107 5 331 7

109 5 335 16

109 4 334 18

109 3 335 9

111 6 336 16

112 5 537 13
,',

115 2.

117 7

117 . 5
,

,117 2

118 i 2 ·
• , ·

I 120. l 4
I

I ;l'laO
i

a
J

I •
• i

'JI,
(

I,
.'

TEXT XI (Continued)

65

,
t
I,:

Ii

-I
¥
I.
t'
r:'



·'

TEXT XI (Continued)

64

Page No. Page No, Page No. Page No. Page No. Page No.

120 5

122- 4
123

123 2 -

123 3

124- 6
125

125 3

125 3
..

126 3

128- 8
, 129

129 8

129- 10
130

131 3

132- 15
133

133 6

133 10
,

134 13
:

,
135 20 ,

i
.....

1'340 2
, .

0" .....

:341 5
I, ,l. , . , ,. , ' '.

f ,542 1, !

)
!343 a ~ ;

; ",
i :



"

"

TEXT XI (Continued)

65

Page No. Page No. Page No. Page No. Page No. Page No.

344 5

344 5

346 2

348 5

ORIGINAL EXERCISES
TEXT XII

Rectilin- Ratio,Pro- Regular
Introd. Circles portion, Areas

, ear Figs. Similarity Polygons

Page No. Page No. Page No. Page No. Page No. Page No.

2 2 16 6 191 3 254- 3 311 1 368 2
255

2- 3 16 2 192 1 256- 4 311 1 371 1
3 257

6 2 17 3 192 1 258 1 312 2 371 3,

6 3 18 4 193 1 262 2 314- 9 372 1
315

7 4 20 4 194 2 262 12 315 7 377 5

8 1 21 2 195 8 263 4 316 1 377 8

11 3 21 2 195 1 264 :3 319 14 378 3
;

13 1 21 2 198 4 267 4 320- 12 380 10
I " 321

i" • :~.~ ,,:> .,.
;

23 1 200 7' 268 8 321- 11 380- 18
I

323 382I t ~ (:":;", , ,'J '.:>r.l
I "'.' . ' i ,



!

TEXT XII (Continued)

66

Page No. Page No. Page No. Page No. Page No. Page No.

24- 2 204 1 269 1 324- 21 382- 8
25 325 383

25- 16 205 1 270 2 326- 7 385 2
26 327

..

27- 22 207 6 271 6 328- 8 388- 6
28 329 389

28- 10 209 8 272 1 331 1 389 7
29

30 3 210 3 274 5 331- 25 394- 3
333 395

31 1 211 1 .278 1 336 2 399 16

32- 31 212- 8 280- 20 336- 4 400- 21
34 213 282 337 403,

34- 6 213- 9 282- 20 338- 13 403- 14
35 214 284 339 405

35 3 215 3 285 10 412 4 405- 5
407

37 3 216 9 286 1 41,3 1 410 Q

37- 5 -216- 7 287 7 415 7 423 7
38 __ 217

42 1 217- 18 288 2 417 8 425- 25 -
·219 426

43 1 223 2 290- 22 418 1 426 16
291

45 3 223 4 292- 21
294

46 4 226 9 '294- 16
-, 296

I

'48 1 a27 2 297- 15
L~'<,:

299

48 4 229 10 300 3



:TEXT XII (Continueq)

67

I

Page No. Page No. Page No. Page No. Page No. Page No~

I ;1 : 50 I 3 ,231 I 3 302 9 I ..
I i I !

-
50 13" 233- 7 303 5

234

51- 7 234:- 40 303 5 ,

"

52 238 I

!

52 3 245- 30 304 ., 5
246 I

!

53- 8 247- 39 304- 30
54 250 307

54- 10 251- 18 342 6
56 252

57 1 343 2

59- 13 345 7
60

, 65- 5 348 3
66

66- 5
67

67- 15 349 1
68

71- 10 350 1
72

75 3 360 3

76- 16 353';' 13
77 354

,f '.
~

78 3 354- 9
355

,
, 8.1 t :3, 359- 31

{, I 360

82 1 361.. 27
I , 363

[

I -..
82' 2 364- 20

. ~ \ ; 367e . ~ ,

,

84 1

,
!
!



!

TEXT XII (Continued)

68

Page No. Page No. Page No. Page No. Page No. Page No.

86 2

87 2

88 7

90 3

90- 5
91

91- 11
92

92 2

94 3

, 95 1

97- 11
98

98 4

99 1

100 13

101- 23
102

103 1

104 1

105 6

106- 9 "

107 ' \

108 ! 9
I :

"
109 6
", ; ,.,

>:1!
.J • i 1 /:'~

110 1

j ! L f/

I i i ! !

i
I

i

I
~ :
I
!
I

!
I,

j
L
I



"

TEXT XII (Continued)

69

' ..~
"

Page No. Page No. Pa,ge No. Page No. Page No. Page No.

111 3

112- 3
113

113- 7
114

118 2

118 9

119- 9
120

I,

120 3

121 3
I

123- 16
125

125- 13
,

·127

130 4

'133 2

133 1

134- 8
155

'135 6

137 4

138- 19·
140

,

,
: '140- 13

I
.'~14l.

\ ,
,",.·_~''''-',",'''H;' -:' .;., ~.. '" I·,· .. _. .. ... -, .,- ~" ....- ~ ..

144 2

146 7
i

,.



'.
TE~T XII (Continue d)

70

, .

Page No. Page No. Page No. Page No. Page No. Page No.

147 8

153- 33
155

155- 46 -

15C3

161 2

163 2

165 1

168 7

16C3 2

170 8.
171 1

172 11

172- 27
173

175 8

176 2

177- 6
178

178 1 '

178 2

179 5

184- 4
,

:

1851: :
'.' .. :.. .'.' ,

• :J.8& ~~, ; 4 ,

,,?,;'>' .... ..
;

I
f

I



!

ORIGINAL EXERCISES
TEXT XIII

71

I
Ir,

Rectilin- Ratio,Pro- Regular
Introd. Circles portion, Areas

ear Figs. Similarity Polygons

Page No. Page No. Page No. Page No. Page No. Page No.

4 6 34 5 93 2 128- 14 181 6 199 9
129

6- 7 36- 26 95 5 131 4 183 8 201 4
7 38

8 7 40 . 3 97 4 ,134 4 185- 33 203 8
187

10- 25 41 2 99 3 135 2 189- 16 209 2
11 190

13- 18 43 4 102- 10 138 10 191 1 211- 38
14 103 214

14 3 44 3 104 4 140 9 193 8 216 6

18 8 48 6 106 5 142 9 195 13 232 4

19- 24 50 9 107- 16 143- 8 195- 9 235 5
21 108 144 196

26 7 53 4 108- 23 144 6 196- 16 236 7
110 197

28- 36 54 1 110- 29 149- . 19 216 10
30 112 150

56 3 118 10 153 2 230 5

63- 42 ll9 2 154 1 232 3
~", *' - . .. .. 66 .

67 4 120 5 156 8

72- 15 123 15 158 8,
73

75... 17 124 4 161 6
76

f
I,

~



TEXT XIII (Continued)

72

Page No. Page No. Page No. Page No. Page No. Page No.

77 6 215 7 164 3

79 2 225 3 165- 11
166

.,

80 2 227 5 1~6- 24
168

82 9 229 1 169 4

84- 7 1,70- 8
85 171

88- 25 172- 8
90 173

215 6 175- 10
176

,

217 4 176 8

218 4 215- 4
216

220 7 222 5

222 2 227 1

223 2 232 4

224 7 233 2

227 6 235 3
,

229
I

2 235 2

: 236 4
.: ,

,
. ~:,;}<:'~ ,.J, i . ": : ~'.;, ~"

""".,
.• J

" ,.,~-
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ORIGINAL EXERCISES
TEXT XIV

Rectilin- Ratio,Pro- Regular
Introd. Circles portion, Areas

ear Figs. Similarity Polygons

PElge No. Page No. Page No. Page No. Page No. Page No,
-

3- 12 60 1 158 4 256- 36 320- 31 367- 17
4 257 322 368

I

8- 13 61 4 159 4 257- 14 324 13 369 8
9 258

11 2 64 9 160 5 259- 15 325- 15 371 7
260 32e

13- 11 65 4 161 3 261 5 328 13 373 12
14

15:- 11 67 8 162 2 263 4 329- 21 375 5
16 331

16- 7 69- 12 163 3 263- 20 332 5 376 7
19 70 265

21- 19 73- 21 164 11 265 4 333- 15 377- 14
22 74 334 378

23 1 75- 7 165 4 266- 3 335 4 379- 12
76 267 380

24 11 77 8 166 2 2.67- 15 337- 8 382 13
268 338

25 1 79- 11 168 2. 270 3 339- 14 383 5
80 340

26- 14 82 13 169 1 270 11 34P" 12 384- 9
27 341 385

83·., 2
'. '.

271- 828- 6. 171- 26 341- 9 387 7
29 172 272 342

'. ,
51 16 . 84 4 173 4 272 1 343- 12 389- 15

.'

. 344 390

34- : '17; -e6- SO 174 3 273 8 346 2. 394- 17
35; 87

' ,

395



TEXT XIV '( Con tinue d)

74

Page No. Page No. Page No. Page No. Page No. Page No.

36- 5 88 4 176 3 275 16 347- 7 396- 15
37 348 397

39 1 89 1 176- 15 275- 27 349 6 400- 42
178 277- 402

40 9 90 3 179 3 278 3 350- 14 402- 46
351 407

41- 17 91 18 l.80 3 279 1 353 12 408- 29
42 411

44- 13 92- 40 181 2 280- 10 354 3
46 94 281

48 5 106- 12 182 3 282- 15 355 4
107 283

49- 12 109- 12 183 5 284 9 357 7
50 110

50- 13 111 2 185- 15 285 2 359- 39
51 186 361

51- , -7 113 3 188- 22 287 13 361- 47
53 189 364

53- 44 114,,;, 15 ,189- 24 288- 28 364- 20
55 115 191 290 366

116- 10 192:- 11 291 9 428- 2
117 194 429

118' 4 203 2 292 3 431 5

119 4 20. 2- 293- 26 432- 5
294 433

121.- 22 206- 12 295 3
122 207

,
124- 9 ~O8 5 296 5

I

125,I " " ,
I

1 .
,

126 3 209- 21 297 7
i i 211\

i I
,
, i :

I i ,



TEXT XIV (Continued)

75

·"

Page No. Page No. Page No. Page NO. Page No. Page No.

128 11 213 13 299- 38
300

131 1 214 4 301- 53
304-

132 4 217 5 305- 32
310

133- 10 218 8 428 2
134

135 1, 222 13 429- 20
430

136- 13 223 4 431- 5
137 432

138 4 225- 9
226

140 2 228- 17
229

143- 20 231 2
144

146- 14 232- 16
147 233

147- 22 234 6
149

150- 18 235- 4
153 ' 236

425- 23 236- 26
427 239

, 239- 29
242

,.,-,.1.::, 243- 40
244

.... ,

1

i
I
I



! 76

TEXT XIV (Continued)

Page No. Page No. Page No. Page No. Page No. Page No.

245- 5~

249

250- 17
25~

427- l~

429

431 4

4~2- 4
4~3

ORIGINAL EXERCISES
TnT XV

I

I
I

"

Rectilin- Ratio ,Pro- Regular
Intr~d. Circles portion, Areas

ear Figs. Similari ty Polygons

Page No. Page No. 'Page No. Page No. Page No. Page No.

;3 10 43 3 121- 10 178 8 168 10 267 2
122

, '

123 1717, 4 44 7 6 180 5 4 271 12

:11 7 46 2 1~'$ 10 ,182- , 12 173 4 273 10
183

:1.5 ,5 46 8 125 13 :1.84- 11 175 14 273 5,
185

~

"6-:~~~ 19 6 128 4 1~'7 5 177 5 274 6
49 I'.

·15- 4 ,50 i 4 13.0- 10 189 ,6 198- 34 277 9
16 151 202;

i
~,

tI'

t

t



~'" •·.... f~(l, "",,
~ .

TEXT XV (Cont1nued)

77

!~ ",
!

J
l

Page No. Page No. Page No. Page No. Page No.· Page No.

16 2 50 5 131 10 1~4 8 205- ~ 283 2
206

17 5 51 8 133- 3 196 1 241- 17 286- 15
134 242 287

17 10 53 3 134 11 197... 12 244 6 287 15
1~8

1~ 5 55 5 137 8 202. 8 245 6 288- 12
2~0,.

1~ 11 56- 6 143 11 206 5 246 7 2~0- 11
57 2~1

21- 13 57 6 144- 11 208 6 257 12 2~1- 20
22 145 2~2

24, 8 58- 15 145- 11 210 5 262- ~ 2~4- 20
5~ 146 263 2~6

25 6 5~- 8 146 5 212 ~ 338 ~ 340 14
60

26- 20 60 3 14~ 10 212 6 364 1 363 1
27

28- 13 60 5 150 4 215 2 365 4 364 3
2~

30- 9 62 3 152- 15 21.7 2 366 4 365 1
31 153

31- 11 63 6 154 11 21~ 4 367 1 366 6
32

36 .' 5 63 3 155- 7 220- 8 371- 6 367 3
156 2aJ. 372

i.

37 3 68 12 158- 8 223 4 377 2 374- 7
15~ 375

58 · 6 70 16 15~- 45 223- 10 378 4 377 3
; .163 224
.' . 71 5 165- 18 .' 227 6 378 6
.'

166

\

I
I
I



TEXT XV (Continued)

78

Page No. Page ~o. Page lNo. Page lNo. Page No. Page No.

73 11 309 3 229- 10
230

75 4 310- 9 230 8
311

76 12 313 3 232- 7
233

77 3 331 8 233- 19
234

78 11 341 4 236 6

79- 3 347- 11 2.37- 9
80 348 2.38

82 11 348- 12 246- 7
349 247

,
83 4 363 1 248 4

83- 15 364 1 248 1
84

84 5 365 1 251- 15
252

85 2 366- 1 252- 10
367 253

86 2 367 2 254- 30
257

88 11 370- 8 263 11
371

91 13 375.. 10 335 8
376

92 5 378 2 363 1
! .'

95 16 364 4
, : ,

98 I 17 I 365 3
.'

I I ,
i 101 14 , 366 I 1

! ! !



".

TEXT XV (Cont1.nued)

79

Page No. Page No. Page No. Page No. Page No. Page No.

110 9 367 1

110- 9 372- 13
111 374

111- 55 377 2
115

119- 25
120

297- 4
298

298- 8
299

300 6
,

306- 25
308

308 14

317 4

317- 5
318

321 6

324- 9
325

325 11

326 9

328 10

341 10

I 363 1

364 2.
,

I
I.

I,

I
I
I

I:
Ii



.'

TEXT XV (Continued)

80

Page No. Page No. Page No. Page No. Page No. Page No.

365 1

367- 13 -
369

377 1



APPLIED EXERCISES
TEXT I

81

Reo11in- Ratio,pro- Regular
Introd. Ciroles portion, Areas

ear Figs. Similarity Polygons

Page No. Page No. Page No. Page No. Page No. Page No.
-

2 4 44 1 166 2 217 2 182 1 274 2

3 1 52 5 174 2 245 1 183 1 293 3

61 1 178 5 249 4 186 2 294 '2

62 1 179 1 260 4 198 3 295 10

63 1 261 4 199 2 297 1

100 1 201 5

; 102 5 203 1

103 13

116 10

117 2



!

APPLIED EXERCISES
TEXT II

82

Rectilin- Ratio,pro- Regular
Introd. Circles portion, Areas

ear Figs. Similarit)l Polygons

Page No. Page No. Page No. Page No. Page No. Page No.
-

6 5 49- 2. 164- 13 205- 4 176- 4 248 1
50 166 206 178

10 2 73 1 230 3 186- 11 251 2
187

11 2 78 1 240- 9 255 1
2.41

14 3 94- 3 2,70- 9
95 271

21, 2 98 2 273 3

38 3 116- 11 274- 12
117 277

Ii



"

83

APPLIED EXERCISES
TEXT III

Rectilin- Ratio,Pro- Regular
Introd. Circles portion, Areas

ear Figs. Similarity Polygons

Page No. Page No. Page No. Page No. Page No. Page No.

16- 5 66 1 209 2 237 5 318- 3 375 1
17 319

26 5 75 2 409- 11 250 1 331 4 377 1
411

29- 6 92 1 283 2 340- 9 380- 10
30 341 381

30- 4 140- 9 285- 2 414- 9 383 1
31 141 286 415

403 1 287 5 385 2

407- 12 288- 11 388 1
409 289

290- 9 391 3
292

304 1 395- 9
396

306- 3 396- 16
307 398

310 1 416- 14
417

411- 17
414

I

Ii



l

APPLIED EXERCISES
TEXT IV

84

"

Reotilin- Ratio,pro- Regular
Introd. Circles portion, Areas

ear Figs. Similarity Polygons

Page No. Page No. Page No. Page No. Page No. Page No.
-

5 2 36 1 206 1 2'81 1 336 1 366- 11
367

9 1 41 1 229- 5 287- 4 341 2 374- 2
230 288 375

115 1 239 1 294 1 386 1 376 1

151 1 418- 11 317- 4 426- 7 378 1
420 318 427

413- 14 377 1 385 1
418

421 20 386 1

387 1

389- 1
390

392 1

427- 18
429

I
i
I



'.
APPLIED· EXERCISES

TEXT V

85

Rectilin- Ratio ,Pro- Regular
Introd. Circles portion, Areas

ear Figs. Similari ty Polygons

Page No. Page No. Page No. Page No. Page No. Page No.
-

7- 6 39- 11 137 2 205- 3 260 1 298 1
8 41 206

8- 5 45 2 143- 8 212- 24 261- 14 299 2
9 145 215 262 .

18 5 52- 9 153- 2 220 3 263 2 300- 10
54 154 301

21 4 76 3 157 1 221- 311- 23
222 3 271 6 313

26~ 4 82 5 169 , 1 224- 276 1 324- 17
27 226 15 326

88 6 181 5 231 1 277- 13
278

93 2 185- 7 232- 6 287-
186 233 288 5

96 2 334 1 237 1 347 1

107- 10 239 1
109

114 3 241 1

330 1 245- 19
247

249- 4
250

254 1



86

APPLIED EXERCISES
TEXT VI

Rectilin- Ratio,Pro- Regular
Introd. Circles portion, Areas

ear Figs. Similari ty Polygons

Page No. Page No. Page No. Page No. Page No. Page No.
-

2 2 61 2 140 1 223 1 25g 3 ag7 1

3 4 67 1 152 1 227 3 272 1 305- 17
306

3 1 68 1 172 6 237- 12 278 5 315 1
238

4 4 82- 4 174 2 245 3 315, 1 319- 4
83 320

5 3 g1 1 183 11 316 1

7 4 g8- 3 199- 10
99 200

10 4 104 1

13 1 113 1

20 1 130- 16
132

21 1

26 2

31 1

!i
!1
I'.
I



APPLIED EXERCISES
TEXT VII

87

Recti1in- Ratio,Pro- Regular
Introd. Circles portion, Areas

ear Figs. Similar i ty Polygons

Page No. Page No. Page No. Page No. Page No. Page No.

11 1 89 1 198 1 241 2 292 2 545- 9
544

17 1 109 2, 207 1 242 1 305- 7 545- 8
505 548

52 8 110 1 208- 1 251 2 307 2
209

I

41 1 116 1 226 1 252- 2 I

253

60- 5 118 1 229 1 262 1
61

157 5 266 2

155 1 267 5

163 1 270 2

I281- 7
282

282- 3
285

287- 6
288

289 1



APPLIED EXERCISES
TEXT VIII

88

Recti11n- Ratio ,Pro- Regular
Introd. Circles portion, Areas

ear Figs. Similarity Polygons

Page No. 'Page No. Page No. Page No. Page No. Page No.

".

xviii. 3 20 1 135 1 212 1 25g 4 302 3

57 1 173 5 225 g 261 2 305 2

61 1 230- 2 272 1 306 2
f331

100 1 23g 2 30g 1

102 3 320- 6
321

APPLIED EXERCISES
TEXT IX

Rectilin- Ratio,Pro- Regular
Introd. Circles portion, Areas

ear Figs. Simi1ari ty Polygons
-""

Page No. Page No. Page No. Page No. Page No. Page No.

36 1 216 1 245 1 262 1
39
39 1 2g3- 6 agg 1 278 1

ag4
284 1

302- 8
306

•



:APPLIED EXERCISES
TEXT X

89

'Rectilin- Ratio,:pro- .Regular
Introd. Circles portion, Areas

ear Figs. Similarity Polygons

Page No. Page No. Page No. Page No. Page No. Page No.

5 1 25 1 114 1 151 1 206 2 239 I

11 2. 29 I 138 2 166 2 207 6 249 6

12 2 35 2 149 1 176 1 213 I 252 5

13 1 36 3 150 4 177 4 299 I 253 6

24 3 63 I 179 1 300 1 261 I

64 7 180 1 308 I

272- 14 186 4 309 1
277 '

192- 11
193

291 1

295 1

, ',1



APPLIED' EXERCISES
TEXT XI

90

Rectilin- Ratio,:pro- Regular
Introd. Circles portion, .A!reas

ear 1igs. Similarity Polygons

Page No. Page No. Page No. Page No. Page No. Page No.

8- 4 59 1 157- 7 234 1 268 4 306 2
9 158

12 1 60- 11 167 4 238 1 268 1 310 1
61

16 2 71 1 179 1 244 3 270 3 317 '2

29- 4 80 2 180 2 244 1 271 2 318 5
30

88 1 184 2 245 1 271 1 321 2

89- 4 190 1 247 1 273 1 324 1. 90

90- 10 253 1 274 1
91

III 6 255 2 280 2
:'

120 1 256 2 289 2

123 1 259 1 290 4

290 2

126 1 336 7 291- 4
29~

129 " l' 337 5
, ,

130 1
,

134 1

~44. 1 "
w •

, , 348 1
.

.:
;

, ;!,::
_'f''''''!~·.'"''''_''-'.'..._·''''''''''''''''·'_'~M.,_......,~-,.,. .•.• ;.',;,j ".-' ..... ". -..,..~.'"'.••'-, , ......., -~.•. ,.



APPLIED EXERCISES
TEXT XII

91

i Recti1in- Ratio,Pro.. Regular I
Introd. Circles ~ortion, Areas

I
ear Figs. imi1ari ty polygOJnis,

Page No. Page No. Page No. Page No. Page No. Page No.

2 2 42 1 177 1 272 1 315 1 400 6

2- 3 43 1 191 3 285 1 320 2 404- 6
3 405

6 5 55- 3 204 1 291 3 321 2 405 1
56

77 3

7 4 84 1 214 2 293- 2 323 1
294

11 3 92 1 217 1 294- 2 325 1
295

26 1 95 1 22:3 1 297- 14 326- 5
299 327

29 1 100 2 235 2 304- 20 339 1
307

37- . 4 98 1 250 1 342 1
38

109 1 252 2 355 1

114 2 365 1

126 2

128 1

130 1

139- 2
140

146 1
I

-. ·153· 1

156 1

159 1



.. ; ..-.,.

APPLIED EXERCISES
TEXT XIII

92

Rectilin- Ratio,pro- Regular
Introd. Circles portion, Areas

ear Figs. Similari ty Polygons

Page No. Page No. Page No. Page No. Page No. Page No.

4 5 37- 10 104 2 129 2 181 3 211- 20
38 214

6- 4 53 3 106 1 135 1 187 2 216 2
7

8 7 64- 5 108- 5 140 6 190 5
66 109

14 2 67 4 112 2 142 3 191 1

19- 5 82 2 215 1 143- 4 216 1
20 144

21 6 85 4 149- 5
150

26 1 88- 6 156 1
90

217 1 158 1

223 1 165- 5
168

172- 6
173

175- 7
176

176 7

222 3

232 1
',. -, ..

235 1
I.



- APPLIED EXERC ISES
TEXT XIV

93

Reoti1in- Ratio,Pro- Regular
Introd. Ciroles portion, Areas

ear Figs. Similari ty Polygons

Page No. Page No. Pag.e No. Page No .. Page No. Page No.

14 2 75- 7 192- 10 264 - 1 321- 10 385 2
76 194 322;

15 1 77 5 217 1 271- 8 324 2 394- 5
272 395

16 1 84 1 225 1 276- 17 334 1 397 -3
277

22 1 86 1 237 2 280- 10 355 3 400- 3
281 401

23 1 87 1 249 1 289 5 338 1 403- 12
404

26 2 88 4 250- 17 304 8 34J,.~ 2 408- 21
253 342 411

27 3 116- 7 305- 32 344 1 441 1
117 310

51- 7 124- 7 432 2 347 1
53 125

143 7 349 3

150- 16 357 2
152

426 1 359 1

365 2

431 3

433 2



APPLIED EXERCISES
TEXT XV

,
"

"
! ','

Rectilin- Ratio,Pro- Regular
Introd. Circles portion, Areas

ear Figs. Similarity Polygons

Page No. Page No. Page No. page No. Page No. Page No.
-

3 6 60 1 123 2 202 1 177 2 288 1

7 4 63 1 124 5 230 1 198- 4 2g0 3
199

11 7 78 1 125 1 233 1 241 3 2ga 1

19 1 111 1 134 1 252 2 242 3 2g5 3

28 1 114 1 153 1 252 3 258 1 2g6 1

30 2 30g 1 253 4 262 2
.

341 3 256 3 263 1

347 4
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