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THE CONSTRUCTION OF AN ACHIEVE:.rnNT TEST IN PLAN.E GEOMETRY 

CHAPTER I 

THE NAT.URE AND SCOPE OF THE PROBLEM 

Th~ need for objective measurement in Plane Geo~etry is 

apparent to all ~ho are familiar ~ith the unreliability of 

teachers' 1larks and other subjective measures commonly used 

to evaluate the instruct ion results in that subject. 

It was recognition of this situation which led the aµthor 

to undertake the construction of an objective test in Plane 

Geometry. A rather intensive inquiry by the writer o'f -the ef-

forts that had been made to provide objective tests in general 

and in geometry in particular preceded this study. 

An analysis of the literature in the field of objective 

measuremerit in geometry revealed that one of the first at-

te11pts at an economical objective test in geometry was made 

by Willia~ H. Metzler of the Syracuse University in 1912. 

This was followed by e~perimental studies in geo~etry testing 

by Truman Lee Kelly in 1914, by L. v. Stockard and J. Carlton 

Bell in 1916, by Dr. Minnick in 1918, by Raleigh Schorling in 

1919~ by L. L. Thurstone in 1919, by Agnes L. Rogers in 1921, 

by Vera Sanford and Raleigh Schorling in 1923, ~nd by Herbert 

E. Hawkes and Ben D. Wood in 1924. 

The Minnick, Schorling, Sanford-Schorling, and Hawkes-

Wood tests were strictly geometry tests while the other tests 
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were more general tests in mathematics but contained a sec-
tion pertaining to geoinetry testing. 

While these geo~etry tests contain many worthwhile cri-
teria for geometry testing and are valuable contributions, 
yet they have some.outstanding limitations or.disadvantages. 

) 

The Minnick tests scores ar~ regarded by those who have tried 
' I . 

to use the~ as highly subjective. The Schorling test which 
has been revised into the Sanford-Schorling Achievement Test 
in Plane Geometry seems rather limited in its content •. The· 
Hawkes-Wood Placement Teet in Plane Geometry contains the. cri-
teria of a ~ood test but has been derived chiefly for the pur-
pose of a placement te~t in Columbia College._ 

An inquiry into the technique of test construction was 
· also·made by the writer. Particular attention was given to 

the developmen·t of the Hotz Algebra Scalesl an~.'the Woody 
Arithmetic· Scal~s2. The reports .of these studies provided 

. manynva1uable suggestions for the author in the development o'f 
this test in plane geometry., 

In preparing this test, the author endeavored to incor-
porate in it a large number and a wide range.of geometric 
principles, being guided by the recommendations of the Hatio~al 
Committee on Mathematical Requirements and by the content 

l.Contribution tq Education No. 90--Teachers College, Columbia University , 
2 Contribution to Education No. 89--Teachers College, Columbia University 



common to six of what are regarded as ~he leading geometry 

text-books in use at the present time. The test ele~ents 

were prepared with precision and care so as to limit to a 

minimum the mechanics of the solutions required. These test 

elements were organized into three types· of objective mea-

surement, namely, a True.:..False test, a Logical Sel.ection 

test, and· a Problem test. The three were then combined to 

form the geometry test. It seemed advisable to develop two 

forms of the test at the s~me time and if possible to make 

the forms equivalent._ 

The test is intended to measure the achievement of 

geometry students who have·completed the course in plane 

geometry. This will usually mean: that they will have had a 

year of the subject. The test ·was not restricted to any 
) 
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particular class in school but to those students who ha~ com-

nleted the course in plane geometry. Ho~ever, ninety per 

cent "Of the students participating were sophomores in their 

high school classification. 

The time consumed in the construction tif this test in 

plane geometry extended over a _·neriod of, t\n:o school years. 

The First Experimental·Edition, including Forms A and B, 

vvas given at the comnletion of the course in Plane Geometry 

in 1925 and the Second or Revised Edition at the completion 

of the course in 1926. Several schools participated in 

giving the tests both years but the stuJents participating 

were of course' not the same individuals excepting a few who 
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were repeaters because of failure and other similar reasons. 

In the.first Experimental.Edition, the t~o forms of the 

test were not sent to the same school. Owing to delay in the 

printing of Form B, Form A was sent out first, as it was near 

the close of the school year for some of the schools coouer-

' ating. Form A was sent to fourteen high schools and Form B 

to eleven high schools whose enrollment in geometry ranged 

fro~ fourteen to several hundred students. In order that the 

territory represented in the testing be as wide ,as possible 

and the sampling scattered with reference to the schools, in-

cludedJ tvvo hupdred co pi es of the test vvas the maximum number· 

sent to any school. Copies of the test were al so sent to a 

few individual students who had ranked high in a state wide 

contest in geometry. 

The territory represented in the First Experimental Edi-

tion .. included schools in California, Colorado, Kansas, Olda-

homa, N~braska, Iowa, and Ohio. About seventy-fiv~ per cent 

of the ~chools participating in this edition were from Kansas. 

The reason for this was that: replies fro~ the letter inviting 

their cooperation were received earlier f~om schdols in Kan-' 
sas than fro~ schools outside the state. Many of the schools 

were preparing to clofe for the year and urged that the tests 

be sent as soon as possibl8. The writer not anticipating ruch 

a ~enerous response from schools outside the st~te, filled all 

orders as soon as the request was received. By the time many 

of the orders from outside the state were received, the test 

su'9ply had- been exhausted. 



One thousand copies of each form of the test had been 

printed and distributed. .The analysis Gf test results i,s 

based on approxim~tely 815 geometry~students who took Form A 

of this edition and 845 geometry students who took Form B. 

In sending out the revised edition of the test the two 
for:ns were sent to the s.ame. schools. Each school was in-

structed to give both forms to the same g~ometry students. 
Replies from the letters soliciting the cooperation of 

. schools i:Nere received v..;ell in advance of the ti.me the tests 

were needed. So many schools agreed to coo.per ate, it was. 
soon ~vident that the supply of te~ts would not meet the de-

mand although fifteen hundred copies of each -form had been 

printed. 

5 

The schools responding to this request ranged from those 
having an oorollment in geometry of nine to those having sev-
eral hundred students in geometry. This number included 

rura~ high schools, high schools of first, second and third 

class cities in Kansas and high schools of other states. A 

few large metropolitan high schools of other states, and two 
classical high schools in the ~ew England Stcites were also 

inclfided. The following states were represented in this 

sampling: Colorado, Kansas, Missouri, Oklahoma, Illinois, 

Michigan, Minnesota, Ohio, Texas, Tennessee, Penn~ylvania, 

Massachusetts, Oregon and Washington. 

The writer desired to secure returns from a varied 

sampling of schools. Accordingly, both forms of the revised 
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test were sent to thirty schools. Two schools were late in 

) returning their reports and they were ·not included in this 

study. Data from twenty-eight of 1'the thirty schools are used 

in the analysis of this revised edition. The ·analysis is 

based on the tes~ papers of 1085 geometry students on Form A 

and 1122 on Form B. A few schools did not follow the request 

that they give both forms to the same students. Ho~ever, 944 

students did take both forms and this number is regarded by 
. ' . 

·the author as sufficient to indicate the reliability of the 

test. 

Norms were later computed, based on the gross scores of 

each test form. Some of these tests were given to so-cal 1 ed 

good groups, selected according to the classification of 

students on the basis of their geometry grades in school, and 

some to poor groups of students. Most of the classes or stu-

dents represented in this study were not so classified. 

Twenty-five ~er cent of the schools included in this testing 

nrogr.am included the entire· geometry enrollment. "The· two 

schools with the highest median scores were schools whose en-

tire enrollment in geometry was tested. 

To enlist the cooperation of t eeabhers and principals in 

this testing program, letters .were sent to superintendents, 

principals, and geometry teachers~ In the letter sent for the 

nurpoee of enlisting participation in the first experimental 

edition, the writer set forth the need of standardized objec-

tive measurement in geo~etry achievement and the need of their 
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. help in this undertaking. With reference to the ·second edi-

tion, the writer asked for their cooperation for the purpose 

of perfecting the tentative scale, of providing norms, and of 

indicating the reliability.of the test. 

The writer feels that much credit for the fine response 

received from the schools was· due to another letter which was 

written by br. F~ P. OBri~n, a copy of which was sent to each 

school, urging that the undertaking merited their cooperation. 

A post card was· also enclosed for the convenience of school 

officials or teachers in replying. ·Blanks on the cards were 

provided 1for the following information: Name, address, desire 

'to cooperate, number of test copies wanted, and date tests 

were wanted. 

The response from the cooperating schools was beyond ex-

pectations. Many requests were accompanied by such remarks 

as t1Glad to cooperaten. etc. A few replies were not so com-

plimentary,· as "Te~t too Long." In the letter soliciting 

cooperation, the writer asked for criticism from both teachers 

and pupils. The replies contained bot~ constructive and de-

structuve criticism. Many teachers cooperating in the first 

edition, express ea a willingness: to cooperate also in giving 

the second edition of the test~ All were anxious to have a 

reoort on the relative ranking of their students in the test. 

On each editio~ replies were received from abo~t seventy per 

cent of the lett~rs sent out. 

It is the aim of this study to derive two equivalent 
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·forms of an objective. test for measuring the achievement of 

students who have completed a course in plane ·geometry. The 

following chapter will present an analysis of the test scores 

in both forms of the first experimental edition of the test 

and of the revised edition of the test. The relative diffi-

culty of each ele~ent include~ ~n the various divisions of' 

the test and the selection of the elements. included in the 

revis~d edition of the test will be presented. Likewise, 

scattergra'lls will indicate the relationship between sea res 

on the t vw f or ms of t e st by th e same stud e !1 ts . 
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CHAPTER II 

CONSTRUCTION OF EXPERIMENTAL EDITIONS OF TEST 

A--Analysie of data and revis.ion of First Experimental Edition 

The content of this geome~ry test was based on the analy-

sis of six geometry text-books. No test element was included 

unless the principle involved was contained in all of the texts 

and the terminology was common. The recommendations of the 

National Mathematical Association~ommittee on the Reorganiza-

tion .of Ma thernati cs in Secondary Sc h9ol s were carefully studied. 

The writer had also profited by seve~al years of experiences in 

writing objective geometry tests for class room use. 

In the construction of the First .Experimental Edition of 

thE? te9t, approximately ttr.:enty-fi ve per cent more test elements 

were used than th·e· author expected to use in the revised form. 

This nrovision was to allow for some nrobablv necessarv elimi-
• • .\ '! 4,I 

nation in the revised for"n of the teet. 

The content was equalized in the two experimental forms on 

the basis of the writer's judgment and experience, the chief .. 

aim being to duplicate ·in the second form problems involving 

the same geometric principles as were found in the first form. 

Each form of the experimental tests consisted of four di vis ions 

representing four types of objective tests, namely, True-False, 

Problems, Multinle Choice and Constructions without Proof. The 

ti~e allowed and the number of test elements of each type were 

as follows: 
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Type of 
Test 

Time 
allowed 

Number of 
Test Elements 

True-False 
Problems 
Multiple Choice 
Constructions withorit Proof 

30 min. 
30 u 
30 u 
10 u 

90 
45 
42 

5 

'l'he items were· r.oughly arranged in the order of difficulty 

as based upon the test results secured from giving the test to 

sixty geometry students-:of an unselected group. 

Identification data proyided with each test paper consisted 

of name, grade, age, sei, date, school, city, number of months 

geometry had been studied, and name of geometry text book studied. 

It took very little time to get this information and the \111ri ter 
,, 

thought it might be of valuable assi~tance in some unforeseen 

diffi~ulty that might arise. It might alee provide date for other 

new studies such as a comparison of the achievement of boys and 

girls in the same geometry course or a study of age norms in the 

test. Since the ·schools were asked to give the test as near the 

completion of a course in plan~. geometry as it could be given, the 

range of variation in the number of months the subject was studied 

was expected to be small. The returns from the experimental edi-

tion verified this assumption. The range was from eight and one-

half months to:·:nine and one-half months •. About eighty-f'.lve per· 

cent had studied geometry eight and one-half months. 

General Direct ions. and Special Ins truot ions to Examiners 1 

1 See copy of teet and directions for giving it--Appendix p-1 
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were provided with test and they were made as explicit as· the. 

writer was able to make them~· 

A type~ritten copy of the test in its tentative form was 

s:ent to the following for their criticism: One individual who 

has made an extensive study of objective tests and also an author 

of several tests, two other individuals \11;ho have carried on exten-
sive studies inv6lving the use of objective tests, one individual 
who is actively engaged in educational v.ork but 'had little exper-
ience ~ith objective tests, a commiitee of Mathematics Teachers in 
a large high school, local geometry teachers,. former geometry stu-
dents, and severql students who were about to complete the course 
in Plane Geometry. The first four·mentioned made a critical study 
of the test and two of them and a former geometry student analyzed 

,. 

practically every test element and commented spe~ifically vvhile 
th·e others cornment'ed in more general terms. 

A noticeable feature consisted in: the 'fact: that-· the 'former 
geometry student, who made a study of each test element, made 
comments parallel to those made by persons who had had consider-

able experience with tests. Guided by the suggestions received 
from these persons, corrections were' made in some elements and 

the test ~as sent to the printer. One thousand co~ies of each 
form were printed. 

The ~chools and the geometry classes from which test results 

were received varied considerably in size. The :r;-ange in the num-
ber ·of student~ reporting per school and the total number of 
geometry students reporting on each type of test is shown in the 
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Type of Test 

True-False 
Problems 
Mu 1 t i p 1 e Cho i c e 

Form A 
Range Total 

12-142 823 
11-142 818 
12-135 795 

12 

Form B 
No. Range Total No 

19-178 851 
18-176 848 
18-174 825 

. The scoring of the fourth division of the test, "Constructions 

without Proof," was found to be too svbjective for further use in 

this test so it was not completed and was not included in the re-

vised edition of the test. 

A -scoring key was devised for scoring each of the three di vi-

sions of the test in each form. 

The writer did all the scoring of the· tests in this edition 

in order to become more familiar with the type of responses re-

ceived. This experience served .als? as a kind of critical study. 

of the individual test elements with reference to ambiguity, 

scorability or other similar features which de£erved special 

attention. Each element of the test was scored rieht, wrong or 

omitted. The wrong elements v;ere checked thus/; the right were 
I 

unchecked; and the omitted ones were unchecked. They were easily 

designated from the right ones since the omissions were evident. 

All scores are stated in ter'!ls of the number right. The scores 

in the three subdivisions of each form of the te~t were analyzed 

as eep~rate units of the test. 

-In making this analysis, each test elem~nt was listed se~-

·o;,arately and opposite it \i\:as listed the total numher of correct 
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responses. A sample of the procedure follows: 

Table I (a) A list of test elements and the number of correct 

resoonses ~ach received. True-False Section, Form A, Geometry 
Test. 

No. of the 
test elements 

1 
2 
3 
4 
5 

Total number of 
correct responses 

801 
536 
394 
311 
535 

A complete table for each of the three divisions of each 

Form will be found in the Appendix~-Table I (a) to (f) 

The next step was the ranking·of the test elements in the 
order of their difficulty from easiet to more difficulty accord-
ing to the number of correct resrionses that .each received. Num-
ber one i~ the element receiving the greatest number of correct 
resnonses and therefore regarded as· easi eet for the students 
tested .. All elements were r'anked in this manner. A E ample of 

.this sten in the procedure follows~ 

Table II (a) Rank of teet elements in order of difficulty accord-
ing to number of correct resp ans es received. Trae-Fals e Section-
Form A of Geometry Test. 



Rank 
Assigned 

1 
2 
3 
4 
5 

No. ·Of 
Correct Responses 

801 
778 
772 
749 
729 

14 

No. of test eJ e-
m en t involved. 

1 
8 

44. 
37 
38 

Complete tables for each of the three divisions of the 

test will be found· in the Appendix--Table II (a·~ to (f) 

The corresponding divisions of the two forms were then 

thro~n into one difficulty ranking. The test element receiv-

ing the greatest number of correct responses was ranked number 

one and the process continued until all elements of that divi-

sion were··r~nkad. On each division of the test, the number of 

students teeted on the two forms was near enough the same nurn-
ber to.justify this. 

Perha·ps a word of explanation regarding the procedure 

illustrated in Table III, which foll~ws, will be appropriate 

here. The table served three purposes in the analysis. Colu~n 

one indicates the total of correct scores on the elements.in 

Forms A and B when they were thr'own into one difficulty rank-

. ing; columns two and three locate the ele~ents with referenc~ 

to the original tests; column four shows which elements were 

selected or omitted from the revised edition of the.test. 
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Table III (a) Sample of ho~ the analysis of t~et results was 

made in the construction of Forms A and~B of the Revised Edi-

tion (True-False Section of Geometry Test.) 

No. of cor-
rect reBponses 

801 
791 
778 
772 
749 

'742 
729 

Original 
Form 

Represneted 

A 
B 
A 
A 
A 
B 
B 

No. of test Elements later 
element in ori- omitted or as 
ginal form classed in Re-

vised Forms 

1 omit 
1 omit 
8 omit 

44 A 
37 B 

3 B 
•6 A 

Complete tables for each of the three divisions of both 
,; 

forms will be found in the Appendix-Table III (a), (b); (c). 

Further analysis was made, by comparing the S:lccess of tlte 

one hundred best students on each element with~thecsuccess of 

the one hundred poorest students on the same element. The best 

s tu dent s w er e tho s e who ee to t a 1 s c or es ranked high e st an d th e 

poorest students were those whose total scores ranked lo~est. 

The one hundred best students will be t~rmed ttGood Group" in 

this study and the one hundred poorest students will be termed 

the "Poor Group.u The procedure was as follows: 
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Table IV Success of the Good Group and the Poor Group on the 

same test element of the True-False) Division of the Get>netry 

Test. 

Number of 'l'est 
-Element 

I 
7 
8 

38 
60 

Sc or es by Good 
Group 

100 
22 
99 
96 
68 

Scores by Poor 
Group 

100 
24 
93 
90 

4 

Elements No. 1, 7, 8 and 38 were regarded as 0 no good 11 

for test purposes because they did not diffefentiate between 

good and poor students. They did not separate "the sheep 

from the goats. 11 In contrast to thes~ elements, numb~r 60 

appears satisfactory as a measure of geometry achievement. 

Complete tables for each division of each tes~ may.be found 

in the Anpendix Table IV (a) to (f). 

After the elimination of unsatisfactory test elements, 

revised forms of both tests ~ere constructed in the manner 

already stated. For complete tables of the three typee of 

each form, see Appendix--'Tab1e III (a), (b), (c). 

No attemnt was made to have the test elements come at 

exactly equal intervals on the scale with reference to 

difficulty. The ·chief aim was to get tv~.-o equivalent forms 

With reference to the elements· involved. In other ~ords, 

the elements were paired, with one of the pair in each form 
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of the'~test. After the nev. forms had been tentatively con-

structed, a statement was prepared of the total number of 

correct respon~es made by students o~ each of the elements. 
This was based on the number of correct resnonses .each 

ele~ent had received in the original form of the test. A 

sample of the procedure follows: 

Table V (a) Tot~l number of correct responses for each of 
the test elements of the revised test (True-False Division) 

Form A 
No. of test Correct 

element Responses 

1 772 
2 742 
3 745 
4· 664 
5 656 

Form B 
No. of test 

element 

l 
2 
3 
4 
5 

Correct 
Respon.ses 

749 
743 
691 
678 
652 

For complete tables of the three divisions of each 

f o rm , s e e Tab 1 e V ( a) , ( b ) , ( c ) • 

A summary of the total ag$regate number of correct re-

snonses on elements in each division of the two forms of 
the test as revised is presented here. 

Division No. of el- Total No. Total No. 
of ements in of correct of correct 

Test Test. resnons es . responses 
Form A Form B 

Tru~False 90 27297 27716 Pro bl ems 45 7001 '7008 Multiple Choice 42 10750 10361 

Total 45048 45085 



18 

The two forms were therefore considered to be equivalent ~~ 

with reference to t.he number of student responses employed. 

A table of_ the newly constructed' test elements was pre-
pared indi eating the new number and form of each test element 
and its corresponding orieinal number and form. These tables 
may be found in the Appendix--Table VI (a), (b), (c). 

The Revised.Edition termed the Second Experimental Edi-
tion was printed in· time for distribution at the close of the 
1925-26 school year. 
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B-AN.ALYSIS AND TEST RESULTS OH SECOND EXP ERIMEN'l'AL EDIT 1ION 

In the Second Experimental Edition each o"f the two forms 

was considered as a unit, rather than the subdivisions of 

each form, as was done in the first edition. 

The time limit for each form of the test was fixed at 

sixty minutes as that seemed to ~e adequate for most students 

and the time that best fitted class schedules of the schools. 

'l'eachers and administrators also expressed approval of th1s 

time allowance~ ·The sixty minutes were divided into ~O, 10 

and 30 minute ner iods for the three di.visions of the test. 

The ti.me allowance of the experimental edit ion· was 

ninety minutes. Both the number of t~st elements and the 

time period were reduc~d in the revised edition. Th~ distri-

bution of time allowed to each division of the revised test 

and the number of test elements in each are indicated here. 

Type of Test 
subdivision 

True-Fa1 se 
Logi ca 1 Selection:::· 
Problems 

Time 

20 min. 
10 min. 
30 min. 

No. of Test Element 

?5 
30 
30 

It may be noted that the order of the last two divisions 

of the test was interchanged from that in the first edition, 

since the combined ti!me allovved the 'rrue-False and Logical Se-·, 

lection Divisions equals the time allov!ed the Problem division. 

The change seemed more likely to meet the approval of these 

teachers and admiriistrators whose class schedules are based on 

40 minute periods. The term Multiple Choice for one division 
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of the test was changed to Logical Selection to Conform more 

nearly to the current usage'of the ter~s. 

Some few cbanges were made in th~ General Directions and 

Special Instructions t; Examinersl to conform with the general 

changes in the revised test. The Identification data, request-

. ed from each student remained practically unchanged from what 

.the first edition· included. 

In addition to asking the schools to _give the two forms of 

t he t est to the s am, e pup i 1 s , s om e sch o o 1 s w ere ask e d to gi v e 

Form A first and others to give Form B first in order that 
r . l 

practi~e effects on either form would tend to the neutraized. 

The equalization of numbers in this ·division of schools was de-

termined before the teets were sent out so that half the stu-

dents took the forms.of the ·test in the A, Border, and half in 

the .B, A order. 

The test was administered by the geometry teachers whose 

students took the test. 

The writer graded all of the Problem di vision and about. 

thirty ner cent of the True-False and Logical Selection divi-

sions. The remainder were graded by a competent. assistant. 

The scores were all computed on the number of right responses. 

Frequency di s tr i but i on s were made .fro m these re su 1 ts , Ce n-

tr al tendencies and measures of variability were calculated. 

This was done for each division of the test and for each form 

1 See Appendix--Test Copy--Fage 3 
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of the test.· Reliability coefficients were calculated on 

Forms A and B considered as a unit and for each of the divi- · 

sions of each form considered as units: 

Frequency distribution tables, frequency -polygons and 

scattergrams for the computations of the reliability coeffi-

cient ar~ presented.on the following pages. 
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Table VII (a) Frequency Distribution of total scores made on 
~ 

Forms A and B in the Revised Edition of the Geometry Test. 

Scores , 

115-119 

110-114 

105-109 

100-104 

95-99 

90-94 

85-89 

80-84 

75-79 

70-74 

65-69 

60-64 

55-59 

50-54 

45-49 

40-44 

35-39 

30-34 

25-29 

20-24 

15-19 

,Frequencies 
Form A 

1 

2 

8 

13 

21. 

49 

64 

121, 

152 

167 

152 

138 

88 

52 

32 

19 

5 

1 

N-1087 

Md-56. 6 
MN-56.8 

Cf' =13 .5 

Frequencies 
Form B 

2 

2 

1 

4 

2 

9 

14 

36 

54 

99 

127 

164· 

185 

. 158 

112 

95 

35 

17 

5 

,l 

N-112~ 

Md-:53. 7 
Mn-54. 4 

.'(f' ~,13. 0 
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Fig. 1 Graphic co~parieon of distribution of total scores 

ma de on Forms A and B of Geo'!l etry Test 
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Table VII (b) Fr$quency ~i stri bu ti on· of total· scores made on 

the True-False Divisions of Forms A and~ of GeoTietry Test. 

Sc or es 

70-72 

67-69 

64-66 

61-63 

58-60. 

55-57 

52-5'.4 

49-51 

46.;..48 

43-45 

40-42 

37-39 

34-36 

31-33 

28-30 

25-87 

22-24 

19-81 

16-18 

l~~-15 

10-12 

7-0 

Frequencies 
Form A 

2 

2 

3 

12. 

19 

28 

58· 

88 

,141 

160 

128 

124 

116 

87 

47 

41 

20 

.5 

4 

· N-1085 

Md-36. B 
Mn-35. 3 
C" ::z a··:··7·· 

,.1. 

Frequencies 
Form B 

I 

1 

2 

4 

5 

6 

15 

34 

64 

77 

126. 

14.4 

137. 

146 

118 

109 

71 

35 

14 

8 

3 

2 

N~ll22 

Md-35. 2 
Mn-34.8 
G'= 8~7 

24 
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Table YII (c) Frequency Distribution of total scores made on the 

Logical Selection Division of Forms A and B of Geometry Test. 

Scores 

29 
28 
27 
26, 

'25 
24 
23 
22 ' 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12. 
11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

Frequencies 
Form A 

1 

1 

6 
12 
15 
12 
33 
46 
81 
74 

105 
111 
136 
116 
121 
71 
60 
32 
29 
18 

1 
2 
1 

N-1085. 

Md-10.6 
Mn-10.3 

(]\ - 3.3 

Freauencies 
Form B 

1 
2 

2 
5 
4 

16 
17 
27 
47 
63 
73 
97 

129 
121 
154 
131 
104 

61 
45 
13 

6 
3 
1 

N-1122. 

Md- a ,..., 
,,; . \) 

Mn- 9.1 
<f' - 3.3 
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Fig. 3 Graphic co~parison of total scores made on Logical 

Selection Division of Forms A and B of the Geometry Test 

Form A ----

------.:.From B 
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Table VII ( d) Frequen~y Distribution of total scores made on 

the Problem Division of Forms A and B of Geometry 'I' est. .. 
Scores Frequencies Frequ epci es 

Form A Form B 

26 1 
25 3 1 
24 1 
23 2 
22 2 
21 8 6 
20 11 3 
19 19 11 
18 16 14 
17 38 28 
16 33 24 
15 53 37 
14 80 56 
13 95 85 
12 82 88 
11. 83 106 
10 102 119 

9 100 103 
8 109 108 
7 60 83 
6 73 86 
5 46 58 
4 32 48. 
3 26 29 
2 9 15 
1 5 6 
0 1 3 

N-1085 N-1122 

Md-10.8 Md-10 .1 
Mn-10. 5 Mn- 9.8 
~- 2.9 en = 2.7 



No. of pupils 
130 
125 
120 
115 

110 
105 
lGO 

95 
90 
85 
80 
75 
79 
65 
60 
55 
50 
45 

40 
35 

30 

25 

20 
15 
10 

5 

0 ,,, 
o·r4 t:'J Kl 

I 
I 

I 
I 

/ 
/ 

/ 
/ 

<rji LO 

I 

' I 
I 

~· I 
I \ l l 

I \ I 
I ,, I 
I \I 

I ·" 
I 
I 
I 

11 
J 

i 
'/ 
I 

I 

t..O l'- 0) ()) 

Scores 

29 

; 

' /\ 
\ 
\ \ 
\ \ 

\ 
\ 
\ 
\ 
\ 
' \ 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
I 
I 
\ 
\ 

\ 

' I _,,.,;, ,. \ 
\ 

\ 

\ 
.... "\ 

0 r-1 C\2 t<) ~ LO t..O l'- 0) 
r-1 r-i r-f ,.....{ r-f rl r-1 r-i r-i 

,\ 

0> O~in 
r-1 C\2 C\2 <~1 N C\2 0J 

Fig. 4 Graphic comparison of scores ~ade on Problem Se6tion 

· of Forms A and B of Geometry Test. 

Form A ----

-------Form B 
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Fig. 5 Scattergram of tot al scores of Form A and Form B of 

Geometry 'l'est 

Form A 
15 20 25 30 35 40 45 50. 55 60 65 70 75 80 85 90 95 f 
19 24 29 34 39 44 49 54 59 64 69 74 79 84 89 94 119 

95-114 1 2 4 .7 

90-94 ·1 1 2 

85-89. 1 1 3 3 8 

80'-84 1 3 2· 2 2 1 1 12 

75-79 1 2 4 7 6 7 2 1 30 

70~74 1 2 2 8 10 12 3 6 2 2 48 

65-69 1 5 5 8 19 23 13 8. 3 5 90 

60-64 4· 9 13 17 21 19 8 6 2 2 101 

a:l 55-59 1 1 5 15 15 37 37 13 8 2 1 135. 
El 
~50-54 3 7 17 26 35 28 21 7 5 2 1 1 153 

Pi:.. 
.. 45-49 2 5 16 23 35. 18 14 11 2 2 128. 

40-44 . 4 11 3 9 14 19 16 17 8 2 2 2 96 

35-39 4 6 16 16 16 6 11 1 4 2 82 

30-34 1 3 11 4 3 6 1 1 30 

25-29 1 2 3 5 2 2 1 1 17 

20-24 2. 1 1 4 

15-19 1 1 
f 1 5 15 32 45 78 121 131 140 134' 98 61 38 21 12 7 5 

N:944 

r = .70 ± .0107 

G' ,y ~ 13.35 

()"\ x = 13. 70 
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Fig. 6 's"9attergram of total scores of the True-False Sections 

of Form A and Form B of Geometry rf'e st 

Form A 
10 13 16 19 22 25 28 31 34 37 40 43· 46 49 52 55 f 
12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 69 

61-63. I 1. 5 7 

58-60, 1. '1 2 1 5 

55-57' 1. 1 1 1 1 5 

52-54' 1 1 4 2 1 1 2 12 

49-51. 1 7. 4 6 4 2 5 1 1 27 v 

" 46-48 1 .1 4 3 7 16 10 7 ·3 1 4 56 

43-45 3 4 5 7. 13 11 10 5 1 2 2 63 

40-42 1 3 6 13 14 
~ 

21 22 10 9 1 2 1 106. 

s 37-39 l: 2 7 13 13 23 27 21 7 5 3 1 123 
H 
0 

r.x... 34....:36 1 '"' G. 4 10 14 17 19· 16 12 9 6 2 3 1 116 

31-·33 1 1 ' 9 12 18 19 14 14 15 8 3 ,2 'l 117 

28-30 1 2 3 6 10 20 15 17 14 7 2 l 2 1 101 

25-·27 1 3 9 5 17 13 8 7 11 9 3 1 87. 

22-24 1 3 8 7 12 8 5 7 5 3 2 1 62 

19-21 2:.~. 4 6 6 5 4 2 l 1 2. 33 

16-18 2. 1 3 4 1 2 13 

9-"15 1 3 1 2. 1 2 10 
f 3 5 18 36 42 79 106 102 119 137'127 69 42·24 16 18 

N = 943 

r - .56 -j- .015 

O' y = 9.0 

<f' x = 8.7 
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Fig. 7 Scattergram of total scores of the Logical Selection 

19 

18 

17 

16 

15 

14 

13 

12 

11 

·sect ions of Form A and For in B of the Geometry Test. 

3 4 5 6 7 

1 

1 2 l 

.' 1 2. 

Form A 
8 9 10 11 12 13 14 15 16 17 18 19 

1 1 \ 1 2 1 1 2 
I 

2 1 

f 
9 

3. 

1 1 1 2 ' 3 2 2 1 14 

2 1 1 2 1 1 2 1 1 12 

1 1 3 2 3 3 3.1 3 24 

4 3 3 4 5 3 . 3 6 3 1 1 2 38 

z 2 6 4 5 5 10 6 6 1 1 

~ .. 1 1 3 3· 2 4 4 4 9. 9 5 5 4 1 1 

. 51 

57 

4 3 10 10 8 10 10 10 8 3 2 . 2· 2 1 84 

E lo 1 5 8 12 20 17 14 5 12 4 6 1 107 
0 
~ 9 1 2 5 2 . 9 5 14 13· 18 12 7 9 3 2 1 1 104 

8 l 4 3 4 11 18 31 18 8 11 3' 9 2 2 l 2 1 129· 

7 5 2 5 8 10' 18 19 14 12 7 4 4 2 1 1 112 

6 4 5 4 11 6 14 8 14 9 4· 3 4 1 

5 2 5 6 7 6 5 7 5 3 1 1 2 2 

4 1 1 4 1 5 8 5 6 2 1 2 2 

3 6 4. 2 2 4 1 1 2 

f 20 23 29 50 58,102 108 115 91 82 64 14 45 35 11 11 15 

N=943 

r - .50 + .0161 

Ci' y II: 3. 3 

(f\ x - 3.5 

87 

52 

38, 

22 
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Fig. 8 Scattergram of total scores of the Problem Sections of 

Form A and For~ B of the Geometry Test 

Form A 

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 f 
20 1 · L 3 2 · l' 6 14 

l9 1 

1 

1 

1 2 . 0 
f,;;J. 12· .18 

17 

16 

1 

1 

l 2 4. 4 2 4 6 1 3 1 29~ 

1 5 6 2 2 4 4 3 1 

15 1 i 2 3 6 3 6 3 3 ~ 1 . 1 

14 l 2 7 4 6 10 4 7 3 2 1 1 

\ 13 1 1 2 2 6 5 8 1110 6 6 5 1 ·3 1 

12 1 1 1 4 9 7 12.17· 9 10 3 4 1 2 

s 11 
>-. 

2 2 2 . 7 11 · 13. 9 11· 6. 10 3 . 3 2. . 

~ 10 2 4 13 9 16 13 12 6. 11 5 l a 3 

9 5 5 3 8 9 13 6 7 10 7 3 

a 2 1 3 ·a a 17 ra 9 3 4: 2 4 2 

7 3' 2 5 12 3icr12 7-10 1 4 2 

6 5 3 6 9 11 8 14 5 7 2 I 1 

5 5 3 6 8 g· 13 5 2 I 1 

4 6 8 3 10 5 5 6 2 1 

3 5 3 5 2 1 8 2 

2 10 5 5 1 1 1 

1 I 

f 36· 25 44 59.49 97 .~4 90 69 71 83'7i 47 28 34 16 20 10 11 

N=944 

r - • 7.6 + .006 

CS' y = 4.1 

(fl x .. ~ 4.2 

23 
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44 

67 

75 

92. 

95 

72 

85 

69 

76 

53 

46 
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A summary of the Central Tendencies and Measures of Vari-

ability of the Revised Edition of the Achieve~ent Test in Plane 

Geo me try is shown here. 

Forms 

A 

B 

N 

1085 

1122 

Test 

Co~plete 

True-False Div. 

Logic al Selection 

Pr obl e11 Division 

Div. 

Median 

56.6 

56.8 

Mean 

56.8 

54 .• 4 

Reliability Coefficients 

Between Forms A and B 

N nru 

944 • ?O ± .0107 

943 .56+ .015 

943 .50 ± .016 

944 • 7 6 -t- • 006 

Sigma 

13. 5 

13.0 

An additional analysis was made by scoring.the true-false 

sections by the 'r:lght minus vvrong method' instead of the 

·,•number right ..-nethod1 '· The reliability coefficient bet~veen 

Forms A and B of the comt)lete test ·was again computed. This 

method of scoring raieed the reliability coefficient seven 

points from .?O to .?7. This computation was based on 93? cases. 

It was not possible to compute the correction for attenua-

tion because neither form of the test had been repeated with the 

·same groups of students but, if it had been possible, the relia-

bility coefficient would probably have been significantly higher. 

The mriter has some Personal ideas for explanation of the low 

coefficient in the Logical Selection Division but has no ecien-

tific conclusions to offer. 
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CHAPTER III 

SUMMARY AND CONCLUSION 

The analysis of six geometry text books. ~as the chief· 

source of content for this Achievement Test in Plane Geometry. 

'No element v'lias included unless the principle .involved v:;as con-

tained in all of the texts. 'Two equivalent forms of the test 

~ere constructed. Each form consisted of three types of objec-

tive tests namely True-Falee, Logic~l Selections, and Problems. 

The experiment extended over a period or~ two years. The 

First Experimental Edition. was sent out at the close 'of the 

~chool year in 1925. Test results were tabulated, analyzed and 

selection of elements nade on the baeis of returns fDom approxi-

mately 825 students for each form. Teet elements were scaled 

in order of di ff icul ty. 1'he revised e di.t ion was sent out near 

the ·cloee of the school year of 1926. Test re~ults were analyzed 

and norms based o~ ~~proximately 1100 students for each form •. 

Reliabilitv coefficients were comnuted on approximately 950 

students. 

The test ~as derived for the purpose of measuring the 

geometry achievement of students who had completed the course in 

.~l~ne geometry. _The administrators of the test ~ere the geometry 

teachers. 

On the basis· ·of the test criteria used and the standardi za-

tion of the test, the writer concludes the test will serve all 

the purpoees ordinarily served by standardized tests which give 
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valid, reliable and comparable measures of defined achievement. 

The test should prove of particular value in making comparisons 

between the achievements of different.classes in the same or in 

different schools at the same or at different times; between 

different '.Tiethods of instruction; between the work, of different 

teachers.; or betvreen the efficiency of different text books. 
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Fig. 10 Scattergrah of total scores of Form A and Form B of 

Geo '1!etry Test when True-False Sections were scored Right, 

Wrong ,.r'·'·!fii;:}uS) 
/'-.._._ ·'' 

Form A 
5 15 20 25 30 - 35 40 45 50 55 60 65 70 75 80 85 90 100 f 

14 19 24 29 34 39 44 49 54 59 64 69 74 79 84 89 99 109 
100-115 1 2 3 

85-99 l 2 3 

80-84 1 3 1 1 1 7 

75-79 1 l Z> ·3 1 1 10 

70-74 1 3 1 1 1 7 

65-69 l 1 3 5 6 2 1 19 

60-64 1 4 1 6 8 4 2 1 1 28 
CQ 

8 55-59 1 1 I 7 13 11 7 2 1 1 45 
H 
0 

µ;.. 50-54 3 2 6 14 12 10 6 9 2 2 66 

45-49 1 1 8 9 10 19 25 19 10 4 4 3 113 

40-44 1 3 5 12. 18 23 20 12 'J 3 3 107 

35-39 5 5 15 21 2.7 17 16 10 2 1 113 

30-34 2 6 12 24 19 25 19 8 6 2 1 124 

25-29 . 4 10 21 11 20 24 11 3 1 3 158 

20-24 9 12 16 21 11 6 6 3 84 

15-19 10 14 10 6 5 7 3 55 

5-14 13 15 6 3 4· 1 1 43 

f 38 64 74 95 104 125 116 93 75 54 42 25 13 4 ·6 2 2 1 

N :;.935 

r - • 77 + .008 

G' x = 15.7 

<f\ y = 15 .5 



UNIVERSAL PERCENTILE GRAPH -

Grade or 
l1uhAn rr-r11Q-li'~1 QA Class Examination r.n mn 1 P. t. A 'PA ~t. 

~ 

· Nwnber· 1()P,Z 11·1 9 School or College Sedtion Scored Right Minus 
Date of Wrong Exam. ,]\Jr.ciy 1926 Mav 1926 Examiner 
Form 
Used· Form A Form B Percentile Graph 

Score· Tally- Sub- Per Tally- Sub- Per ) 10 20 30 40 50 '60 70 80 .... 90 ing totals cents ing · totals cents i"111'1·111 '1111J1i11 1111 1111 1111!1111 1'11d111i "11.iil1111 '11'11-11111 1111 1111 1-,,-.r.,,, 111rl1 

105-
109 I /fJt3 It;() I - I JJCJ /fJ6 
loo-· ' ! 
104 I /!Jf{)_ Cf 'I I ///9 9'1 

95-99 :l /~j/ 11 0 

90-94 () ~ 1111 rc1· 
_, 

85-89 ~ /IJ79 19 j_ //IS 7'1 

80-84 ~ IJtJ7i 11: 7 ///J 'lf 
75-79 If 1Jt;7/ Cf<[ q ///J' 9g 

70-74 /~ /tJt7 c;r g' /tJ'/7 'If 

65-69 :;., 1 /655 11 19 111S1 91 /, 
' I I 60-64 if 'I /()).¥ 7'-1 s (J /lJl(J 95" J 

55-59 ~3 '/811 10 J./!' ii>'/~ 'J:L // 
CJ t, 9:1./ f I/ '6'1 r?$ 61 / 

~/ 
50-54 i,,/ 

~ "'/ 
45-49 lfJ7 ~JS .?7 l'J~ 911 SI /, v/ 

40-44 JJ1 7:<t ,7 v'-1 ~~6 l7 / 
v~ 
v" 

0 
V,/". ,,, 

35-39 } '-}? !Fk1 ~'I ~'15' te,'11 S7 
~ 

.,.,,,,.-

30-34 .1~7 J/'1.7.. t/ f; J/5'1.J 563 J/6' .... 

~~ 
~~ 
/ 

25 29 11/5 J/$" :l '1 /~{) ~'19 ~I 

20-24 79 r1. {) (J /( 1/()5 ~19 19 // 
, p / 

If 

15-19 72 1:1.1 // 67 Ill/ /0 

10-14 3.J J./9 1 ~/, '17 If- / 
I 

~- 5-9 I~ /J-/ I II II Nfl 
Class 

~ t' 37 
I I I I 11 II I II II 111 II II I I I " I I .I II I" II ' fl I I I I II fl II 1 '" I I II II I "I I l I II "." I I l I I " II I II Ii 

.Medians ) 10 20 30 40 50 60 70 80 90 
Form·~ A ----

--------Form B 



Finding the subtotals. Begin at the bottom of the one of ·these scales to the Percentile Graph, the score rep· 
column of frequencies and place in the square to the right resented by the point at which a percentile curve cuts the 
of each frequency the sum of the frequ.encies up to and so-percentile line, or.any other percentile line, can be read 
including that frequency. In· the subtotal column under to the nearest unit. To graduate the vertical scale of the 
6th grade (Fig. r) there is r score in the first interval, a· Percentile Graph to correspond to a grouping in intervals 
subtotal of 2 to and including the second interval, a sub- of s units, as in Figurer, use Scale Chart F; when intervals 
total of 4 to and including the third interval, etc., and 50 of 3 units are used, as in Figure 2, use Scale Chart D; etc. 
to and including .the last interval. This last "subtotal" Finding the median score of a class. The point whe~e 
(50) should equal the number of pupils in the class, as en- the percentile curve cuts the so-percentile line represents 
tered at the top of the column. the median score of the group.1 In Figure I the median 

Reducing subtotals to per cents. In the column headed scores of the 6th and 7th grades are, respectively, 45 
"Per cents " write opposite each subtotal the per cent that and 50. 
subtotal is of the whole number of pupils in the class. In Finding the variability of . the scores of a class. The ' 
Figure 1 under Grade 6, 1 is 2 per cent of so, 2 is4percent points at which the curve cuts the 25- and 7s-percentile 
of 50, 4 is 8 per cent of 50, etc., and 50 is roo per cent of 50. lines represent the lower and upper quartile scores of a 

It is not necessary to reduce subtotals to per cents- distribution. The interval between these is the inter-
when use is made of the Scale Chart A printed opposite quartile range - a very convenient measure of the scatter 
the Percentile Graph. The method of using the scale of the distributions. In Figure r the interquartile ranges 
charts is given below. for the 6th and 7th grades are, respectively, r4 and r3 

Locating the points in the graph. First place a dot at points (6th grade from 38 to 52, and 7th grade from 43 to 
the left edge of the graph on the horizontal line representing s6). This shows the variability of the scores of the two 
the lower limit of the lowest score interval containing a grades to be about equal. The variabilities of the scores 
score. Next, place on the next line above, a dot having a of the two grades in Figure 2 differ considerably. 
distance to the right of the left margin of the graph equal Overlapping of classes. It will be seen by a glance at 
to the lowest number in the "Per cents "' column, according the percentile curves in Figure r that the 7th grade is only 
to the scale at the foot of the graph. (In Figure 1 the slightly better than the 6th and that the distributions of 
second dot in the percentile curve for the 6th grade is scores of the two grades overlap very markedly. A con-
placed 2 units from the edge of the graph.) Next, place venient way of expressing this overlapping is to say that 
on the next line above, a dot having a distance to the right 31 per cent of the 7th grade fall below the.median of the 
of the margin representing the next per cent, etc. (The 6th, or that 3r per cent of the 6th grade exceed the median" 
third dot represents 4 per cent, etc., and the last dot rep- of the 7th. The overlapping is less marked in Figure 2. 

resents 100 per cent.) Percentile rank in class. If an individual makes a score 
Use of the scale charts. Scale Chart A on the back of exceeding 75 per cent of the scores of his class, he is said 

·each Percentile Graph is provided to simplify the process to have a percentile rank of 75 in his class; and the same 
of plotting the points in the graph. It is used as follows: for. other percentages. The percentile rank of any individ-
Let us take the case of the 6th grade, there being so pupils ual among the members of his class may be found from 
in the grade. Find Scale 50 on Scale Chart A, according the percentile curve representing the scores of his class 
to the numbers at the right. This line is divided into as follows: Suppose an individual in the 7th grade has 
exactly 50 equal parts by .the slanting lines in .the chart. made a score of 58. Find the point 58 qn the vertical scale 
Each space, therefore, represents itr or 2 per cent of the in the Percentile Graph and move the pencil horizontally 
width ·of .the graph. The second dot in the 6th-grade to the point at the same height on the percentile curve for 
percentile curve (Fig. r) is to be placed just i-<f of the dis- the 7th grade. This point represents on the horizontal 
tance to the right of the margin. This is just r space on , scale a percentile rank of 80. The percentile rank of the 
Scale 50. The third dot is to be placed just 2 spaces to the individual among the members of his class is, therefore, 
right of the margin, the fourt~ point just 4 spaces to the 80, which means that his score exceeds the scores of 80 
right of the margin, etc., according to Scale so. By the per cent of his class. A score of 58 represents a percentile 
use of Scale 41, the points have been plotted in the same rank of 90 among the members of the 6th grade. 
way for the 7th grade. Use of the Percentile Graph in regrading. A description 

By detaching one of the copies of Scale Chart A, ,folding of the use of the Percentile Graph in regrading and classi- · 
it on the proper scale, and applying it to the Percentile fying is given in the Manual of Directions, for the Otis 
Graph, the width of the graph may be divided into any Classification Test,2 page 49. 
number of equal parts from 40 to 100. By letting 2 or 4 Those who wish a more thorough understanding of the 
graduations represent I unit, or letting r graduation rep- meaning and use of the Percentile Graph - how it is re-
resent 2 units, the width of the graph may be divided into lated to other forms of graphic representation of distribu-
any number of equal parts from ro to 200. tions, how it may .be used in finding the correspondence 

Drawing the curve. Draw a smooth curve through the between scores in different tests, between scores and scholar-
dots plotted as described above. Thi$ is the percentile ship marks in order that these may be averaged, etc., are 
curve. referred to the Primer of Statistical Method by Arthur S. 

Graduating the vertical scale. Inasmuch as the Per- Otis. This book is now in preparation and will be pub-
centile Graph is arranged to be used with different tests · lished by the World Book Company. 
having different ranges of scores, k is not possible to pro- 1 The value so found may not be exactly the same as the median 
vide a scale on the 50-percentile line which will fit all cases. found in the usual way by counting to the middle paper in order of 
Scale Charts B to G are provided, therefore, opposite score, but if not, the median score found by means of the curve is con-
Scale Chart A for graduating the spaces between horizontal sidered to represent the distribution better and to be in that sense 

more nearly accurate. 
lines to scales corresponding to groupings of r, 2 , 3, 4, 5, 2 Published by World Book Company, Yonkers-on-Hudson. New 
and 10 units to the interval. By applying the appropriate York. 
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ACHIEVEMENT TEST IN PLANE 
GEOMETRY 

By MAUDE McMINDES · 

Name·------------------··-··········--······················--···········-Grade -------------------·------·-· 
Age .................... years .................... months. - Boy or gi:rL .............. ~------ 7 --

Date.· ............. --····-.--------------·-----··· School._______________________ CitY---------······--------· 

Number of months you studied geometry.·····-··"··-----------------------------···-------

What textbook did you use?--------------------····--··--···--------------------: ............... . 

TIME PART SCORE 
30 niin. I 
30 min. II 
30 min. III 
10 min. IV 

Total 

Classification 

GENERAL DIRECTIONS: This examination consists of four parts 
and requires 100 minutes of actual working time. It is not expected 
that you will finish all of each part in the., time allotted. First go 
through each list and answer ~hose. you are sure of. Do not depend on 
guessing. It does not pay. Your greatest _asset will be to read the 
problem correctly and do as you are. told to do. If you finish any part 
before '.'time" is called, spend the remainder of your time checking 
the work you have done. . Do not break _1-he seal for the next part un-
til told to do so by the examiner. You will need an eraser, ruler, com-. 
pass and several pencils. Do not provide any scratch paper. Blank 
pages are provided for all necessary figuring. Directions are given 
for each part. The examiner will read them with you so you will un-
derstand exactly what is wanted. 

INSTRUCTIONS FOR EXAMINER: Pass out one copy to each stu-
dent, instructing them not to break the seal until told to do so. Read 
the above General Directions to the student slowly and in a clear tone. 
Be sure that they thoroughly understand ·what is contained in the 
General Directions before breaking the seal. Each of the four parts of 
_the test is also preceded by directions to be read by the examiner be-· 
fore the students begin that part. Have the sample questions answer-
ed aloud and marked by the pupils. Count the time for each test 
from the completi_on of the s3mples. · No questions should be allowed 
after the test begins. · 

NOTE: It -is ·not necessary· that this test be given in a continuous 
Working p'eriod of 100 minutes. The seals are so arran·ged that it can 
be given in two periods of 30 minutes each and one period of 40 
minutes, thereby acrommodating itself to the time schedule of class 
Periods of various schools. 
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PART I. TRUE-FALSE TEST. 
Directions: If the statement is true, place a + sign on .the dotted 

line before it. If the statement is false, place a 0 sign on the dotted 
line before ~t. Do not guess. Solve the easy. ones first, then go back 
to the harder ones later. Use the opposite page for figuring. 

Example:.· 
--+ .... 1. There are 180 degrees in the angles of a triangle . 
.... 0 .... 2. Isosceles triangles are equilaterai. · 
.......... 1. 
.......... 2. 
--····"····3; 

........... 4. 

There are 45 derees in one half of a right angle . 
All right triangles are equal. . . 
All operations of plane geometry are confined to a plane. 
If a drawing. is enlarged, the angles are enlarged in the 
·same ratio. · 

.......... 5. If two parallels are cut by a transversal, the bisectors· of the 
four interior angles form a rectangle. · 

.......... 6. If the sum of two angles equals 180 degrees, they_ are said 
to be. complementary. · 

.......... 7. · The conve1rse of a correct definition ·is always true. 
--····----8~ A square is a rectangle, therefore a rectangle is a square. 
__________ 9, If the acute angles of a right triangle are 30 degre:es .and 

60 degrees respectively, the shorter side is equal in length 
to one-half the hypotenuse. · 

........ 10. The diagonals of a rhombus are ·eiqual. 

........ 11. If a central angle be doubled~ its chord is also doubled . 

........ 12~ The locus of all points equidistant from the vertices of a tri-
angle is the int~rsection of the\ perpendicular bisectors of 
the sides. · 

........ 13. A segment of a circle may also be a sector of the s·ame circle . 

........ 14. · If I divide the circumforence of a circle whose diameter is 
10 inches into four equal parts and the circumference of a 
circle whose diameter is 5 inches. into four parts, the central 
angle of the first is double the central angle of the second . 

........ 15. If one angle of a quadrilateral is a right angle, all of the 
angles are right angles. . 

.. ; ..... 16. The converse of the followjng is true: "If two sides of a tri-
angle are\ equal, the angles opposite them are equal." 

........ 17. The -lines joining the middle points of the adjacent sides of 
any quadrilateral form a parallelogram . 

........ 18. The diagonals of a rectangle are perpendicular to e:ach 
other . 

........ °19. A trapezoid has only one pair of sides equal and parallel. 

........ 20. · · The angle between two tangents to a circle is the supplement 
of the angle between the radii drawn to the points of tan-
gency . 

........ 21. . A circle can always be circumscribed about a quadrilateral 
whose opposite angles together equal 180 degrees . 

........ 22. The square of one side of a square equals half the product 
of its diagonals. · • . . 

...... ~.23. If two chords int.ersect in a circle. the sum of the segments of 
. the one equal the sum of the segments of the other. 

~ ....... 24. A median of a triangle divides the triangle into two equal 
· triangles. · 

(Turn to Page 4 and continue) 
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1··------25. 
________ 26. 
________ 27 . 

' ________ 28. 

~--·----29. 

________ 30. 

........ 31. 

........ 32. 

........ 33. 

........ 34. 

........ 35. 

........ 36. 

........ 37. 

........ 38. 

........ 39. 

........ 40. 

......... 41. 

....... .42. 

....... .43. 

....... .44. 

....... .45. 

....... .46. 

....... .47. 

....... .48. 

....... .49. 

' ....... ~50. 

ACHIEVEMENT TEST IN PLANE GEOMETRY 

If two trbngles have their sides resp~ctively parallel, they 
are similar. · 
Tangents drawn to a circle from a point outside are equal. 
The apothem of a regular polygon is the: radius of the cir-

. cumscribed circle. By doubling the number of sides of an inscribed polygon in-
de:finitely, the difference between the circumference of the 
circle and the perimeter of the polygon may be made as 
small as desired. 
The lines joining the midpoints of the sides of a triangle 
form four congru~nt triangles. 
In any right triangle the perpendicular from the vertex of 
the right angle to the hypotenuse is the mean proportional 
between the sides of the right triangle. 
If two lines form equal adjacent angles, they are perpendic-
ular to each. other. 
If an inscribed angle and a central angle intercept the same 
arc in the same circle, they are equal. 
Only two circles can be drawn through two given points . 
The bisectors of the angles of a triangle meet· in a point 
equidistant from the vertices. · 
Thei area of a trapezoid equals the product of the median 
and altitude. 
If any number of equal angles are inscribed in an arc, their 
bisectors pass through a common point. 
The diagonals of parallelograms bisect each other . 
A decagon -is a ten sided figure1. · 
If a polygon is equilateral, it is equiangular . 
If each of the equal sides of an isosceles triangle is greater 
than the third side,. the vertex angle is greater than 60 de-
grees. · 
The sum of the lines drawn from a point within a triangle 
to the vertices is greater than half the perimete!r of the tri-
angle. · . 
The diagonals of an isosceles trapezoid are equal. 
All rhombuses are similar . 
The\ bisector of the vertex angle of all' isosceles triangle is· 
perpendicular to the base. 
The locus of the midpoints of. a system of equal chords is 
the diameter. · 
The bisectors of the angles, of a square form a square1 . 
Radii forming 60 degree angles at the ends of a chord form 
with the chord an equilateral triangle .. 
Areas of similar figureis are to each other as their corres-
ponding sides. 
The greatest distance one can see from an . airplane to the 
earth's surface is the mean proportional betwe:en the diam-
eter of the earth and the height of the plane above the 
earth. 
Patteirn makers use. the carpenter's square to determine a: 
semi-circle. If the right angle of the square touches the 
curve at all points while the sides rest on the ends of the 
arc, it is a sermicircle.· 

(Turn to Page 6 and continue) 
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___ " ____ 51. 

________ 52. 

________ 53. 

________ 54. 

----- ___ 5 5. 
________ 56. 

________ 57. 

________ 58. 

________ 59. 

________ 60. 

........ 61. 

........ 62·. 

........ 63. 

........ 64. 

........ 65. 

........ 66. 

........ 67. 

........ 68. 

........ 69. 

........ 70. 

....... ~71. 

........ 72. 

ACHIEVEMENT TEST IN PLANE GEOMETRY 

In a right triangle the sine of one of the acute angles equals 
cosine of the other acute angle. . ~ · 
In ancient art if a rectangular picture frame1 bore this pro-
portion it was considered artistic: 

Half perimeter Length 

Length Width 
The ratio of the circumference to the diameter of a circle is 
constant for all circles. _ 
If the dimensions of a rectangle are doubled, its area is also 
doubled. 
The line joining the mid-points of two sides of a triangle is 
equal to one-fourth the other side. 
If a c then a b. 

b d d c 
The converse of this statement is true: "A square is a recti-
linear having four e.qual sides." 
A yard of silk "cut on the bias" will not contain as much 
material as a yard cut at right angles to the edges. 
If two angles of a quadrilateral are supplementary, the other 
two are supplementary also. 
The medians of a triangle intersect in a point which is one-
half the distance: from the vertex to the midpoint of the op-
posite side. 
Two lines are crossed by a third line. The lines are . par-
allel if the two interior angles on the same side of the trans-
versal are 1 3/5 right angles and 36 degrees respectively. 
Four equal angle;s c.omplete the opening about a point on 
one side of a straight line. Each angle is 90 degrees. 
The altitudes to the legs of an isosceles triangle are e:qual. 
A piece o.f paper has been cut for a kite with its upper edge.s 
7 inches and its lower edges 16 inches. The cross sticks 
forming the framework are'. perpendicular to each other. · 
Regular pentagons can be used to fill the angular magnitude· 

. about a point without overlapping. · 
As the number of sides of a polygon increases by 1, the sum 
of its angles incre;ases by 2 right angles. 
A pair of shears h~s the blades twice as long as the handles . 
The ends of the handles are always twice as far apart as 
the ends of the blades. 
Three regular hexagons are constructed on the sides of a 
right triangle. The largest equals the sum of the: othe·r two. 
The difference between two sides of a triangle is less than 
the third side:. 
A base angle of an isosceles triangle is divided by a line so 
that it equals one-half the vertex angle. This line is per-
pendicular to the opposite leg . 
Two right triangles are congruent if the hypotenuse and. a 
right angle of the one are equal to the hypotenuse and a right 
angle of the other. . 
Through the end of the diameter two chords are drawn ~~k
ing with the diameter angles 55 degrees and 40 degrees res-
pectively. The first chord is longer than the second. 

(Turn to Page 8 and continue) 
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........ 73. 

........ 7 4. 

........ 75. 

........ 76. 

········ 77. 

........ 78. 

........ 79. 

........ 80. 

........ 81. 

........ 82. 

........ 83. 

········ 84. 

........ 85. 

........ 86·. 

........ 87. 

........ 88. 

........ 89. 

........ 90. 

ACHIEVEMENT TEST IN PLANE GEOMETRY 

' . 

. The sum of the squares of the. four sides of a parallelogram 
equals the sum of the squares of the· diagonals. 
The bisectors of two exterior angles of any triangle and the· 
bisector of the. non-adjacent interior angle concur. 
If two chords intersect ·within a circle and make equal an· 
gles with the radius drawn through the point of intersection, 
the chords are not necessarily equal. 
A central angle and a vertex angle of any regular polygon 
are always supplementary. 
Two regular polygons one having twice the: number of sides 
of the other are circumscribed about the same circle. The 
one with the greater number of sides has the greater ·per-
imeter. 
In any drc.umscribed quadrilateral, the sum of two. opposite 
sides equals the sum of the 0th.er two opposite sides. , 
A common inte·rnal tangent to two circles bisects the line of 
centers. 
An inscribed trapezoid is not necessarily isosceles . 
Tangents drawn at the middle· points of th.e arcs subtended 
by sides of a regular inscribed polygon form another poly-
gon of the same number of sides. · 
The converse of the following is sometimes false : "Polygons 
are similar, if they can be de:composed into triangles which 
are similar and similarly placed." · 
The bisector of an angle of a triangle divides the opposite 
side into segments proportional t.o the adjacent sides. 
If lines be drawn from any vertex of a parallelogram to the 
mid-points of the opposite sides, they will divide the diagonal 
which they intersect into three equal parts. 
M is. any point within the arallelogram ABCD. Lines are 
drawn from M to the four vertices. The sum of the areas 
of the triangles MAB and MCD is one-half the area of the 
parallelogram. 
If an equilateral triangle is inscribed in a circle, the distance 
of each side from the center is equal to half the radius of 
the circle. 
If two circles are externally tangent and a line intersecting 
the circles is drawn through the point of contact, diameters 
drawn from the points of intersection are perpendicular. 
With a ruler and compass a square can be constructed which 
has the same area as a given circle. 
The shortest and the longest line-segments that can be drawn 
to a circle from a point within the circle are the segments of 
the diameter through that point. . 
Lines are drawn from a vertex of a triangle to the opposite 
side cutitng that side into three equal divisions. The lines 
are equal. · 

(Do not break the next seal until. told to do so) 
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PART, H. PROBLEMS. S 
DIRECTIONS: Find the answers to these problems and write them 

on the dotted line to the left. Solve the easy ones first, then go back 
to the harder ones later. If it is necessary to extract the square root, 
carry tff one decimal place. Use the opposite page for figuring. 

EXAMPLE:·. • 
. .40 .. 1. Find the third angle of a triangle if two of the angles equal 

50 degrees and 90 degrees respectively. 
__________ l, 
__________ 2. 
__________ 3. 

-----·-···4. 

-------·-·5. 

.......... 6. 

.......... 7. 

······----8. 

······----9. 
________ 10. 

........ 11. 

________ 12. 

________ 13. 

________ 14. 

........ 15. 

________ 16. 

........ 17." 

........ 18. 

Each angle of a square equals how many degrees? 
What is the complement of a 40 ·degree angle? 
The bases of a trapezoid are 10 inches and 7 inches respec-
tively and the altitude is 8 inches. Find the area. 
The diagonals of a rhombus are 10 feet and 12 feet respec-
tively. What is its area? / 
If the scale of a certain drawing is -!" :1', how many feet 
does a 6 inch line represent? 
A stairway rising at an angle. of 30 degrees leads from one 
floor to anotheQ° 12 feet above. Find the length of the railing . 
One of interior angles of a regular polygon is 140 degrees. 
How· many sides has the polygon? 
If a wheel makes 10 revolutions per minute, through how 
·many degrees does it turn in one second? · 
One of the angles of a triangle equals 70 degrees. Its adja-
cent exterior angle equals how many degrees? 
A gate post 4 feet high casts a shadow 18 feet long at the 
same time a house casts a shadow 144 feet long.·· How tall 
is the house? 
The perimeter of a triangle is 30 inches and the sides are 
in the tatio 5 :7 :9. What is the length of th~ longest side? 
A rectangular garden 48 feet long by 24 feet wide has a 5 
foot cement walk around it. How many square feet of ce-
ment in the walk? 
An isosceles triangle has sides 30 inches and· an area of 150 
square inches. A line drawn parallel to the base cuts off a 
triangle whose area is 60 square inches. Find one of the 
legs of the smaller triangle. 
What is the length of the side of a square equal in area to 
a triangle whose base; is 24 and whose altitude is 12 inches? ifR!• 
It 'Is F .& 

ABCD is a parallelogram whose 
diagonals intersect at 0. EF is 
any line drawn through 0. DG· 
is equal to 20 inches and AB to 
40 inches. How many square 
inches in FBCE? 

The arch above a door 8 feet wide has a height of 2 ft. What 
is the radius of the circle of which the arch is an arc? 
How many rods. of fencing necessary to enclose a square 
field of 10 acres? 
Two sides of a triangle are 16 ft. and 21 ft. ·· A line p~rallel 
to the third side cuts the 16 ft. ·side 5 ft. from the vertex. 
How many feet in the segment joining the vertex on the 21 
ft. side.? 

(Turn to· Page 12 and continue1) 
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~ ....... 19. D~termine the angle formed by the bisectors of~the base an-
gles of a triangle which are 56 degrees and 36 degrees re-
spectively . 

••.. ! .•• 20. If an angle of a triangle is unchanged but each of the two in-
cluding sides is doubled, the area of the original triangle is 
what part of the area of the new triangle? · 

You are given a circle with a radius of 12 ipches. 
ed hexagon and about it is a crcumscribed square. 
lowing on the above diagram: 

In it is an inscrib-
Answer the fol-

.... ~ ... 21. 

.......... 22. 

........ 23. 

........ 24. 

........ 25. 

........ 26. 

........ 27. 

........ 28. 

......... 29. 

........ 30. 

........ 31. 

........ 32. 

........ 33. 

........ 34. 

........ 35. 

How many inches in pe:rimeter of square in above figure? 
How many inches in perimeter of hexagon in above figure? 
How many inches in circumference of circle in above figure? 
How many square inches in area of square in above figure? 
How many square inches in area of hexagon in above figure? 
How many square inches in area of circle in above figure? 
How many degrees in angle. x in above figure? 
How many degrees in angle y in above figure? 
How many degrees in angle z in above figure? . 
How many degre.es in angle t in above figure? 

· The area of a regular hexagon is 36 square inches. The . 
diagonals joining the alternate vertices are drawn to form a 
second regular hexagon. Required the area of the newly 
for.med hexagon. · 
In order to find the.approximate diameter of a porch column, 
a point C 3 ft. from the circumference· was selected. A tan-
ge!Ilt from this point to the column measured 5 ft. Required 
the diameter of the column. 
A piece of cloth 18 inches wide is to be cut on the bias at an 
angle of 45 degrees. How long is the bias cut? 
How many degrees in a radian? 
The ·square on the base of an equilateral triangle contains 
1600 sq. ft. What is the area of a square built on the: alti-
tude of the same triangle? 

(Turn to Page 14 and Continue) 
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________ 36. 

........ 37. 

________ 38. 

________ 39. 

....... .40 .. 

--~----.41. 

....... .42. 

....... .43. 

....... .44. 

....... .45. 
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How many people can be seated at a round tab!e 42 inches 
in diameter afteir it has been extended 2 ft., allowing 20 
inches to one person? . · 
A cow is tied at the end of a 100 ft. rope which is attached 
to the corner of a barn 50 ft. square. Over how many square 
feet can the cow graze? 
If the area of a circumscribed square is 400 square inches, 
what is the area of an inscribed square in the same circle? 
The sides of a triangle are 3, 4 and 6 inches respectively. 
Find the longest side of a simi1ar triangle whose. area is ·9 
times as great. · 

In the triangle ABC, through 
E the midpoint of CB parallels 
to the side of AB and AC are 
drawn. The side· AB is 30 
in. and the altitude CO is 10 
in. Required the area of 

R o :IJ ADEF. 
A room is 20 by 12 by 10 ft. high. How far is it from one 
corner of the floor direct through the room to the farthest 
opposite corner of the ceiling? , 

~ 
R 6 

ABCD is a trapezoid with E the 
midpoint of AD. The perpen-
dicular distance betwe·en the 
parallel bases is 10 inches. The 
bases are 20 and 25 ft. Requir-
ed the area of the triangle 
EBC . 

B is any point on the line AC. Semi-
circles are drawn with AB, BC, AC 
as diameters. BD is perpendicular 
to AC and is 7 inches. What is the 

<!. area of the shaded surface? 

In triangle ABC~ AB equals 5 inches, AC equals 6 inches, and 
BC equals 7 inches. Find the shorter segment into which the 
bisector of angles C divides the side AB. 
Find the area of a paralleilogram whose sides ar.e 8 and 12 
inches respectively and whose diagonal is 15 inches. 

(Do not break the next seal until told to do so) 
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PART III. LOGICAL SELECTION. 
GENERAL DIRECTIONS: Select the one word or group of words 

that makes the statement true. Write the number of the word "or 
group of words on the dotted line at the left of the statement. Solve 

·the easy ones first, then go back to the harder ones later. Use the op-
posite page for figuring. 

EXAMPLE: 
.. 5 .... 1. A figure bounded by four straight lines is called a 1 (trian-

gle), 2 (decagon), 3 (pentagon), 4 (hexagon), 5 ( quadri-
lateral). 

.! ........ 1. 

.......... 2. 

.......... 3 .. 

.......... 4. 

.......... 5. 

.......... 6. 

.......... 7. 

.......... 8. 

.......... 9. 

........ 10. 

........ 11. 

........ 12. 

........ 13. 

........ 14. 

Vertical angles are always . 1 (complementary), 2 supple.:.· 
mentary), 3 (acute), 4 (obtuse), 5 (equal). · 
Concentric circles have the same 1 (radii), 2 (circumfer-
ence), 3 (centers), 4 (areas). 
The diagonals of a 1 (rectangle), 2 (parallelogram), 3 (tra-
pez·oid), 4 (square.), 5 (rhombus) are equal, bisect the an-
gles, bisect each other, and are perpendicular to each other. 
If your watch registers 8 o'clock at the same time President 
Coolidge's watch registers 10 o'clock, he is 1 (15), 2 (30), 
3 (35), 4 (60), 5 (120) degrees east of you. · 

· Twocircleshaveatmostl (no),2 (one),3 (two),4 (three), 
5 (unlimited number of) points in common. 

The loc"us of all points 4 inches from each of two given points 
which are 6 inches apart is 1 (a circle), 2 (one point), 3-(two 
points), 4 (a line parallel to the line joining the. points) , 5 
(the perpendicular bisector of the line. joining the two points) 
The sum of the exterior angles of a regular octagon is 1 
(180), 2 (360), 3 (1080), 4. (1440), 5 (2880) degrees. 
The chord of a 180 degree angle is 1 (equal. to), 2 ( dol:lble), 
3 (three times), 4 (four times) the chord of a 60 degree cen-
tral angle. 
The diagonals of a parallelogram divide it into four 1 ( e-
qual), 2 (similar), 3 (congruent), 4 (isosceles), 5 (right) 
triangles. . 
The bisectors of the angles, the medians and the altitudes of 
a triangle coincide in 1 (right), 2 (scalene), 3 (isosceles),. 
4 (equilateral), 5 (acute) triangles. 
Three angles of one triangle equal to three angles of another 
make the triangles 1 (equal), 2 (acute), 3 (similar), 4 (con-
gruent), 5 (e.quilateral). 
If the base of the first rectangle is 3 times that of.the second 
rectangle but the altitude of the first is 1/3 that of the sec-
ond, the ratio of their areas is 1 (3 :1), 2 (1 :3), 3 (1/3 ;3), 
4 ( l /3 : 1) ' 5 ( 3 : 3) . ' 
Tangents are drawn at the ends of a chord which subtends 
an arc of 120 degrees. A 1 (right), 2 (equilateral), 3 (ob-
use), 4 (scalen~) triangle is formed. · · 
On a warship, a canon, which shoots ten miles, brings into 
danger all persons within a radius of 1 (5), 2 (10), 3 (20h 
4 ( 63 6/7), 5 (314 2/7.) miles. 

(Turn to Page 18 and continue) 
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1 
-------~15. The altitudes of an obtuse triangle meet in a point which is 

1 (inside), 2 (outside), 3 (on one of the vertices of), 4 (on 
one, of the sides of) the triangle. · 

________ 16. When the sun's rays strike the earth at an angle of 48 de-
grees, the length of the tree's shadow is 1 (shorter than), 2 
(longer than), 3 (equal to), 4 (exactly half)·, 5 (exactly 
double) the height of the tree. 

________ l 7. The greatest number of common tangents two circles may 
have isl (one),2 (two),3 (three,),4 (four),5 (five). 

----~---18. · Line AB and· CD bisect each other at P. CA is 1 (equal), 
2 (parallel), 3 (perpendicular), 4 (equal and parallel), 5 
(equal and perpendicular) to BD . 

........ 19. X is the midpoint of the line BC. The length of perpendic-
ulars from B and C to any line thro~gh X are 1 (always 
equal), 2 (never equal), 3 (sometimes equal), 4 (dependent 
on length of BC), · 5 (dependent on angle the line drawn 
through X makes with the line· BC) . 

........ 20. Angle A of the. triangle ABC is greater than.angle B. ·Their 
bisectors· meet at point M. BM as compared to AM is 1 
(longer), 2 (equal to), 3 (shorter than), 4 (dependent. upon 
the angles of the triangle ABC), 5 (dependent upon the sides 
of the triangle ABC) . 

........ 21. If the median equals one-half the side it bisects, the triangle 
is 1 (isosceles), 2· (equilateral), 3 (scalene), 4 (obtuse), 5 
(right) . 

........ 22. The bisectors of the exterior angles of· a parallelogram form 
1 '(an octagon), 2 (an isosceles trapezoid), 3 (a rhombus), 
4 (a square), 5 (a rectangle) . 

.... .' ... 23. The altitude to one of the sides of an acute triangle falls 
· 1 (ouside), 2 (inside), 3 (along one of the sides), 4 (either 

inside or outside) . 
........ 24. In parallelogram ABCD, BA is produced to M and DC to N 

making AM equal to CN. BN is 1 (equal), 2 (parallel), 3 
(perpendicular), 4 (both equal and parallel), 5 (both equal 
and perpendicular) to DM . 

........ 25. In two isosceles triangles the sides of the one equal the sides 
of the other but the altitude of the first is equal to half the 
base of the second. The area of the first as compared to 
the area of the second is 1 (half), 2 (double), 3 (equal to), 
4 (dependent on the'included angle between the equal sides), 
5 (dependent on the length of the equal sides) . 

........ 26. A farmer wants to build a picket fence around a . lot. The 
two sides are the same distance from corner to corner. One 
side is over level ground and the other side goes over a 
steep hill. He wants the pickets two ·inches apart and to 
stand vertical or plumb. The number of pickets needed for 
the side over the hill as compared with the side on level 
ground is 1 (the same), 2 (more), 3 (less)', 4 (depends on 
the slope of the hill). , . 

........ 27. Two roads intersect. There are 1 (one), 2 (two), 3 
(four), 4 (eight), 5 (indefinite number of) points equidistant 
from the two roads and ten miles from the intersection of 
the roads. 

(Turn to Page 20 and continue) 
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-~---- .. 28. My neighbor and I each built a pasture, fence Of the same 
material and containing the same area, ten acres. I built· 

· my fence in the form of a rectangle, and my neighbor built 
his fence in the form of a square. My expense was 1 ·(less), 
2 (equal to), 3 (more), 4 (less, more or equal depending on 
conditions). 

-------"29. In any 1 (acute), 2 (obtuse), 3 (right), 4 (equilateral), 5 
(isosceles) triangle, the oisector of any angle forms two 
congruent triangles. 

~-------30. A circle may be inscribed· in any 1 (triangle), 2 (quadrila-
teral), 3 (pentagon), 4 (hexagon), 5 (decagon) . 

........ 31. ·If the angle at the ce,nter of a regular. polygon is 40 degrees, 
the polygon has 1 (four), 2 (six), 3 (eight), 4 (nine), 
5 (ten) sides . 

........ 32. The locus of the vertices of right angle triangles erected on 
a common hypotenuse is 1 (a point), 2 (two points), 3 (a line 
parallel to the hypotenuse), 4 (two lines parallel to the hy-
potenuse), 5 (a circle) . 

........ 33. A perpendicular erected at the midpoint of one of the sides 
of an equilateral polygon and extended to the ce.nter of the 
polygon is a 1 (tangent), 2 (chord), 3 (secant), 4 (diagonal), 
5 (apothem) . 

........ 34. If through any point in the bisector of an angle a line is 
drawn parallel to either. of the sides of the angle, the tri-
angle thus formed is 1 (isosceles), 2 (equilateral), 3 (ob-
tuse), 4 (right) . 

. , ...... 35. Any angle inscribed in a segment smaller than a semicircle 
is 1 (acute), 2 (obtuse), 3 .(right) . 

........ 36. In an isosceJes trapezoid, the triangles formed by the two 
diagonals and the bases are 1 (similar), 2 (equal), 3 (con~ 
gruent), 4 (equilateral), 5 (right) . 

........ 37. The radius of the circle inscribed in an equilateral triangle 
is equal to 1 (one-third), 2 (one-half), 3 (two-thirds), 4 (one-
fourth), 5 (three-fourths) the altitude of the triangle . 

........ 38. ABCD is a parallelogram. P is any point on the side CD. 
AP produced, me.ets BC produced at Q. The figure contains 
three 1 (equal), 2 (equilateral), 3. (isosceles), 4 (congruent), 

. 5 (similar) triangles. . 
........ 39. In triangle ABC, medians AE and CD intersect at point O. 

Triangle AOC is equal in are,a to 1 (COE), 2 (AOD), 3 
(DBEO), 4 (none of the figures). · 

....... .40. CA and CB the equal sides of an isosceles triangle ABC 
are produced through A and B to points D and E respectively 
so that AD equals BE. The trianglese ABD and ABE are 
1 (equilateral), 2 (isosceles), 3 (right), 4 (equal) . 

....... .41. The locus of the vertices of all triangles having· a common 
base and the same area is 1 (a point) , . 2 (two points), 3 (a 
line parallel to the base), 4 (two lines one on either side and 
parallel to the base). . 

....... .42. Of all triangles that have the same base and the same alti-
tude the 1 (right), 2l (acute), 3 (isoscele.s), 4 (obtuse) has 
the minimum perimeter.·· 
(Do not break the. next seal until told t.o do so.) 
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PART IV. CONSTRUCTIONS., s 
DIRECTIONS: Construct using ruler and compass. Make all arcs, 

lines, etc. distinctly visible for the· examiner. 
1. Complete the circumference. 

· 2. Erect a perpendicular at the end 0£ .the line AB. Do not extend 
the line. · 

a. Draw a lin" through a point P and parallel to CD. 

C---...-------· -~-D 

(Continue on oppo'site page.) 
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4. Enlarge the line segment MN in the ratio of 3 :5. 

M ·----N 

5. Construct a tangent from point P to the Circle .o . 

. P 

-END-
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ACHIEVEMENT.TEST IN PLANE 
GEOMETRY 

By MAUDE MclVIINDES · 

Name ... ·-----------·--···-'--·-·----·------··------·------··------·---' .. ···- Grade ---------·-·--·-····---····-
Age .................... years .................... months. Boy or girl...·.---~------~----······· 

Date ......................................... ~ School .... -·-······"··-~··--·- City ................. ~---···· 
Number of months you studied geometry ................................................. . 
What textbook did you use? .................. ~ ...................................... ~ ........... . 

TIME PART SCORE 
30 min. l 
30 min. II 
30 min. III 
10 min. IV 

Total 

Classification 

GENERAL DIRECTIONS: This examination consists or four parts 
and requires .100 minutes of actual working time. It is not expected 
that you will finish all of each part in the., time allotted. First go 
through each list and answer those you are sure of. Do not depend on 
guessing. It does not pay. Your greatest asset will be to read the 
problem correctly and do as you are told to do. If you finish any part 
before "time" is called, spend the. remainder of your time checking 
the work you have done. Do not break the seal for the next part un-
til told to do so by the examiner.\ You will need an eraser, ruler, com-
pass and several ·pencils. Do not provide any scratch paper. .Blank 
pages are provided for all necessary figuring. Directions are given 
for each part. The examiner will read them with you so you will un-
derstand exactly what is wanted. 

INSTRUCTIONS FOR EXAMINER: Pass out one copy to each stu-
dent, instructi,ng them not to· break the seal until told to do so. · Read 
the above General Directions to the student slowly and in a clear tone. 
Be sure that they tho.roughly understand .what is contained in the 
General Directions before breaking the seal. Each of the four parts of 
the test is also preceded by directions to be read by the examiner be-
fore· the students begin that part. Have the sample questions answer-
ed aloud and marked by the pupils. Count the time for each. test 
from "the completion of the samples. No questions should be allowed 
after the test begins. 

NOTE:.. It is not necessary. that this test be given in a continuous 
Working period of 100 minutes. The seals are so arranged that it can 
be given in two' periods of 30 minutes each and one _period Of 40 
minutes, thereby accommodating itself to the time schedule of class · 
Periods of various schools. 
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PART I. TRUE-. FALSE TEST. \ 
DIRECTIONS: If the statement is true, place a + sign on the dot-

ted line before it. If the statement is false, place a 0 sign on· the 
dotted line before it. Do not guess. Solve the easy ones first then 
go back to the harder ones later. Use the opposite page for figuring. 

EXAMPLE: 
--+----L There are 90 degrees in a right angle. 
____ 0 ____ 2. Two parallelograms are equal if the four sides of the one 

-----,-----1. 
__________ 2. 
~--·------3·. __________ 4. 

__________ 5. 
__________ 6. 

---------~7. 

__________ s. 
__________ 9. 

________ 10. 
________ ll. 

. ________ 12. 

________ 13_ 

________ 14. 

-------~15. 

________ 16. 

........ 17. 

________ 18. 

________ 19. 

________ 20. 

________ 21. 
_______ :22. 

________ 33. 

equal the four sides of the other. · 

There are· 60 degrees in each angle of an equilateral triangle. 
The supplement of an obtuse angle equals the angle. · 
A right triangle can be isosceles. 
A plane is a surface such that the line joining any two points 
within it lies wholly in the ·surface. 
The converse of any theorem can be accepted without proof. 
A rectangle is a parallelogram,. therefore a parallelogram 
is a rectangle. 
The diagonals of a rhombus intersect each other at right an~ 
gles. . . 
If a chord is lengthened, the central angle subtended is in-
creased in the same ratio. 
The focus of all points equidistant from the sides of a tri-
angle is the intersection of the perpendicular bisectors of 

· the sides of the triangle. · 
An angle of 360 degrees is called a· perigon. 
If one side of a right triangle is half the hypotenuse the 
smaller acute angle contains 30 degrees. 
If the sides of a parallelogram are equal, the figure is a 
square. 
The radius of a regular polygon bisects the angle to whose 
vertex it is drawn. 
A median of a triangle divides the triangle into two equal 
triangles. 
A quadrilateral with one pair of sides equal and parallel is a 
trapezoid. 
The sum of the three· altitudes of a triangle is less than the 
perimeter . 

. If one side of a triangle is produced in both directions, the 
sum of the exterior angles of the triangle adjacent to this 
line is greater than two right angles. · 
The lines joining the midpoints of the sides of a triangle form 
four equilateral triangles. 
An ins~ribed angle intercepting the same arc as a central 
angle is double the central angle in magnitude. 
If one square is double another square in area, the side of 
the first square is twice that of the second square. 
The bisectors of the angles of a rectangle form a square. 
If the diagonals of a parallelogram are equal, the figur~ is a 
rectangle. 
The. angle made by the bisectors of the base angles of an 
isosceles triangle is equal to an exterior angle at the base. 

(Turn to Page 4 and continue) 
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________ 24. 

----~---25. 

··---~--26. 
________ 27. 

........ 28. 
________ 29. 

________ 30. 

________ 31. 

________ 32. 

________ 33. 

....... · .. 34. 

··----~.35. 

........ 36. 

........ 37. 

________ 38. 

________ 39. 

....... .40. 
_______ _41. 

....... .42. 
_______ .43. 

_______ .44. 

........ 45. 

________ .46. 

··---··-47. 

ACHIEVEMENT TEST IN PLANE GEOMETRY 

If the angles made by the non-parralel sid~s of a trapezoid 
with 'either of the parallel sides are equal, the trapezoid is 
isosceles. 
In a right triangle 'the middle point of· the hypotenuse is 
equidistant from the three vertices. . 
The cosine of a 40 . degree angle of a right triangle equals 
the sine of the 50 degree angle of the same triangle. 
Any side of a polygon is less than the sum of all the other 
sides. 
If a diagonal of a quadrilateral bisects· two of its angles, it 
is perpendicular to the other diagonal. 
The. parallelogram formed by joining the m~ddle points of 
the adjacent sides of any quadrilateral is equal in area to one· 
half the quadrilateral. · . · 
The area of a trapezoid is equal to. half the product of one . 
of its parallel sides and the distance to it from the middle 
point of the opposite side. 
The area of a triangle equals t.he product of its perimeter 
and the radius of the inscribed· circle. · 
·The area of .a sector of a circle. equals one-half the ·product 
of its radius and its arc. . " 
The bisectors of the angles of a parallelogram are concur-
rent. · 
The converse of the following is true, "If a quadrilateral is 
a square, its diagonals interesect at right angle.s." 
The lines joining the mid-points of the opposite sides of a 
quadrilateral bisect each other. · 
A rectangle and an oblique parallelogram have the same base 
and .equal altitudes. The oblique parallelogram has. the 
greater perimeter. 
If one side of a triangle is divided into two parts bv a per-
pendicular from the· opposite vertex, each part of that side 
is less than the adjacent side of the triangle. 
If two circles are unequal. equal chords in each would sub-
tend equal arcs in length. · 
If a diameter bisects an arc, it bisects the chord of the arc at 
right angles. 
If the perpendiculars from the center upon two chords in the 
same circle are equal, the chords are equal. · 
Two points, each equidistant from the ends of a chord, de-
termine the diameter of the circle. 
Three circles pass through two points. Their diameters bi-
secting the chord connecting these two points form a triangle. 
Tangents from the same point to two concentric circles are 
equal. 
If a chord bisects an inscribed angle, it bisects the intercepted 
arc. 
Through the vertices of a quadrilateral straight lines are 
drawn parallel to the diagonals. The newly formed quadri-
lateral is twice the size of the original quadrilateral. 
The diagonals of a regular pentagon are equal. 
If the angles adjacent to the longer of two parallel sides of a 
trapezoid are equal, the. non-parallel sides are equal. 

(Turn to Page 6 and continue) 
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-----"-.48. 
___ · _____ -49. 

........ 50. 

........ 51. 

........ 52.' 

........ 53. 

-~----' .. 54. 

........ 55. 

........ 56. 

........ 57. 

........ 58. 

........ 59. 
......... 60. 

........ 61. 

........ 62. 

........ 63. 

........ 64. 

...... ,..65. 

........ 66. 

... 67. 

... 68. 

........ 69. 

........ 70. 

........ 71. 

ACHIEVEMENT TEST IN PLANE GEOMETRY 

The circumference· of a ·circle is 3 1/7 tii'pes its radius. 
T is any point on AB of the triangle ABC and S is the mid-
point of AT, V the mid-point of CT, U the mid-point of AC, 
then TSUV is a parallelogram. 
If two lines intersect, their sum is greater than the sum of 
either pair of joins of the ends of the lines. 
In the quadrilateral. ABCD. AD is the longest· side :rnd BC 
the sh<Jrtest side. Angle B is smaller than angle D. 
If two chords of a circle bisect each other they pass through 
the center. 
The line of centers of two internally tangent circles is equal 
to the sum of the two radii. 
The radius of a circle circumscribed about a right triangle 
is equal to half the hypotenuse. 
From a point P outside a circle whose center is 0, secants are 
drawn. The locus of the mid-points of the chords so formed 

·is the arc of a circle. 
If the word "non-parallel" is omitted from the following the-
orem, it is false. "If two non-parallel lines are cut by three 
or more parallels, the corresponding segments are propor-
tional. 
The corresponding sides of rectangles are proportional. 

· Two triangles are similar if their sides are respectively per-
pendicular .to each other. · · 
A triangle may be constructed from any three of its. parts . 
If two triangles have an angle of the one supplementary to 

·an angle of the other, they are to each other as the. product 
of the sides including the angle of the first Js to the product 
of the sides including the angle of the second. 
The projection of a line segment may be greater than, less 
than, or equal to the line -segment itself. 
The sum of the perpendiculars from any point within an 
equilateral triangle to the sides is equal to the altitude of the 
triangle. 
The angle at the center of a regular· polygon is the supple-
ment of an interior vertex angle. 
Two right triangles are congruent if the hypotenuse and a 
side of one are equal to the hypotenuse and side of the other. 
If a polygon has '''N" vert~ces, it has "N" sides. · · 
If unequals are subtracted from equals, the remainders are 
unequal in the same order.· . 
The difference between the diagonals of a quadrilateral is 
less than the sum of either pair of opposite sides. 
The lines joining the mid-points of the adjacent sides of an 
isosceles trapezoid form a rectangle. 
The perimeter of any regular circ,umscribed polygon ap-
proaches the circumference of the circle as a limit as the 
number of sides is indefinitely increased. 
If two angles of a quadrilateral are right angles, all the an-
gles are right angles. . 
One of the equal sides of an isosceles triangle is sometimes 
less than half the base. 

(Tur~ to J:>age 8 and continue) 
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........ 72. 

........ 73. 

........ 74. 

........ 75. 

........ 76. 

........ 77. 

........ 78. 

........ 79 .. 

........ 80. 

........ 81. 

........ 82. 

........ 83. 

·--~----84. 

________ 85. 
........ 86. 

........ 87. 

........ 88. 

........ 89. 

........ 90. 

ACHIEVEMENT TEST IN PLANE GEOMETRY 

If any number of .equal angles are inscri~ed in an arc, their 
bisectors pass through a common point. 
Two plots of ground; one a square and one a circle, each con-
tain the same area. The circle has the greater perimeter. 
If lines be drawn from any vertex of a parallelogram to 
the mid-points .of the opposite si.des, they will divide the 
diagonals which they intersect into three equal parts. 
A diameter is a chord, forms a sector, forms a segment, forms 

·a semicircle and is a secant in a circle. 
Tangents to a circle from an outside point are perpendicular 
to the chord joining the points of contact. 
If two polygons are mutually equiangular they are similar . 
There are twice as many exterior .angles to a triangle as in-
terior angles. 
The line of centers of two intersecting circles is the perpen-
dicular bisector of their common chord. 
The sums of the squares of the dagonals of a rhombus equals 
the sum of the squares of the four sides. 
An angle of a triangle is either acute, right or obtuse accord-
ing as the square of the opposite side is less than, equal to, 
greater than the sum of the squares of the other two sides. 
Two parallelograms are. congruent if they have two· sides 
and an angle of the one equal to two sides and an angle of 
the other. 
A man is planning a house. · The rectangular plan is 20x30 
feet, making the perimeter of the house 100 feet. A second 
man has planned a square house with a perimeter of 100' 
feet. The first man has the greater floor area. 
A segment is divided by a given point into extreme and mean 
ratio when one part is the mean ·proportional between the 
whole segment and the other part. 
The opposite sides of a regular octagon are parellel. 
If the diagonal of any quadrilateral bisects two of its angles, 
it is perpendicular to the other diagonal and bisects it. 
Rectilinear figures are bounded by straight lines intersecting 
at right angles. 
If two triangles are similar, medians drawn from correspond-
ing vertices are in the same ratio as the corresponding sides .. 
If two .secants are drawn to a circle from an external point, 
.the sum of one secant and its external segment is equal to 
the sum of the other secant and its external segment. 
Two points are symmetrical with respect to a straight line as 
an axis if the straight line joining the two points is bisected 
at right angles by the axis. 

(Do not break the next seal until told to do so.) 
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PART II. PROBLEMS. 1 
DIRECTIONS: Find the answers to these problems and write them 

on the dotted line to the left. Solve the easy ones first, then go back 
to the harder ones later. If it is necessary to extract the square root, 
carry to one decimal place. Use the opposite page for figuring. 

EXAMPLE: 
__ 20 ____ 1. One of the acute angles of a right triangle is 70 .degrees. 

__________ l. 

--·----··-2:. 

----··--··3. 

----~-----4. 

-----·····5. 

-----···--6. 
__________ 7. 

--··-··· 8. 
__________ 9. 

·--··-··10. 

________ l 1. 

........ 12. 

-··-···-13. 

........ 14. 

........ 15. 

........ 16. 

--····-·17. 

--···---18. 

How large is the other acute angle? 

How many degrees in a straight angle? 
The base of a right triangle is 36 inches and its altitude is 
20 inches. Determine the area. · 
One of the diagonals of a square is 12 inches. What is its 
area? _ 1 

One of the interior angles of a regular polygon is 160 de- . 
grees. How many sides has the polygon? 
Determine the number of minutes necessary for the hour 
hand of a clock to turn through· 36 degrees. 1 

, 

The angles of a quadrilateral are in the ratio of 1 :2 :3 ;4. 
Determine the size of the largest angle. 
A 30 ft. ladder is leaning against a building and making "a 
60 degree angle with the ground. How far is the foot of the 
ladder from the building? 
An.arc of a circle containing 24 degrees is 2 feet long. Firid 
the circumference of the circle. 
A wheel stands in water which reaches halfway to the center 
of the hub. How· many degrees are there in the arc bound-
ing the submerged portion? 
A line is 10 inches long and makes an angle of 45 degrees 
with a second line. Find the length of the projection of the 
first line on the second. 
A man on top of a moutnain one mile high sees a ship just 

coming into view? How far is he from the ship? (Ra-
dius of Earth=4000 miles.) 
The perimeter of an inscribed equilateral triangle is 28 
inches. What is the perimeter of a circumscribed equilater-
al triangle of the same circle? 
The base of a right triangle is 12 ft. and the median on the 
hypotenuse is 7 ~- ft. Find the area. 
A chord 18 inches long lies 10 inches from the center of the 
circle. Find the radius. .. . 
The radius of a circle is 12 inches. Find the radius of a 
concentric circle dividing the given c!rcle into two equal 
areas~ 
How many degrees in one of the angles of a five-pointed 
star? 
The sides of a triangle-are 8, 10,_ and 12 inches. Find the 
short segment into which the 12· in. side is divided by the bi-
sector of the interior angle at the opposite vertex. 
The diameter· of the smaller of two concentric circles is 10 
inches.· A tangent of the smaller which is a chord of the 
larger is 8 in. long. What is the diameter of the larger 
circle? 

(Turn to Page 12 and continue) 



ACHIEVEMENT TEST IN PLANE GEOMETRY 11 

(Use this space for figuring.) 



12 

··-----·19. 

.: ...... 20. 

··-·----21. 

........ 22. 
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.. : ..... 34. 

......... 35. 

ACHIEVEMENT TEST IN PLANE GEOMETRY 

The area of a trapezoid is 240 sq. ft.,'[ the altitude is 8 ft. 
and one b::se is 20 ft. Find the other base. 
What is the area of the rectangle formed by joining the mid-· 
points of the adjacent sides of a rhombus whose diagonals 
are 30 and 40 inches respectively,,· 
The area of a triangle is 64 sq. in. Lines. parallel to the 
base divide one side into four equal segments. Find the 

· area of the triangular part into which the triangle is divided . 
Given: A parallelogram 24"x36". From one diagonal a· line 
is drawn cutting the 36 in. side 12 in. from the opposite 
vertex and the 24 in. side 8 in. from the same xertex, thereby 

' forming another quadrilateral. Determine its area. 

You are given a circle with a radius of 12 inches. In it is 
inscribed a square and about it is circumscribed a regular 
hexagon . 

What is the perimeter of the square of the above figure·? 
What is the perimeter of the hexagon i.n the above figure? 
What is the circumference. of the circle in the above figure? 
What is the area of the square in the above figure? 
What is the area of the he_xagon in the above figure? 
What is the area of the circle in the above figure? 
How many degrees in angle X in the above figure? 
How many degrees in angle E in the above figure? 
How many degrees in angle S in the above figure? 
How many degrees in angle r in the above figure? 
The area of a circumscribed square is 2500 sq. in. What 
is the area of an inscribed square in the same circle? 
A piece of silk 27 inches wide is folded "on the bias". How 
long is the fold? 
The centers of two pulley wheels are 24 inches apart. The 
radii are respectively 9 inches and 2i inches. What is the 
length of the belt around the two pulleys? 

(Turn to Page 14 and Continue) 
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________ 36. 

........ 37. 
________ 38. 
________ 39, 

_______ .40. 
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A trefoil is co~s~ruded by drawing the 
arcs of circles with centers at the ver-
tices of an equilateral triangle and radii' 
equal to one~half the side of the triangle. 
If the side of the triangle is 14 in. what 
is the perimeter of the trefoil? 

What is the area of the above trefoil? 
What is the inner diagonal of a cube whose edge is 6 in.? 
Find the area Of a triangle whose sides ar~ 5, 6, and 7 inches 
respectively. 

Given: Quadrilateral ABCD with 
E the mid-point of AC. The 
area of the given quadrilateral 

~---~---~· C. is 400 sq. in. Determine the 
area "of DEBC. 

13 

....... .41. A cow is tied to a 50 ft. rope which is tied to the corner of 
a lot 25 ft. by 60 ft. Over how many sq. ft.outside the fence 

_______ .42. 

....... .43. 

that surrounds the lot can the cow graze? · 

R 

Given NR 
_l __ MP. 

to PO ·and NQ 
MN is parall~l 

to PO and NO is parallel to 
MP. MN equals 40; MP 
eqU:als 20; NR equals 15. Re-
quired QN. 

Given: RS equals 36 ·in. TU equals 25 
in. Required: Diameter of semicircle. 

(Do not break the next seal until told to do· so.) 
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PART III. LOGICAL SELE.CTION. 
GENERAL DIRECTIONS: Select the one word or group of words 

that makes the statement true. Write the number of the word or group 
of words on the dotted line at the left of the statement. Answer the 
easy ones first, then go back to the harder ones later. Use the cippo-

, site page for figuring. 
EXAMPLE: 

.... 5 .... 1. k triangle containing a ninety degree angle is called 1 (an 
obtuse), 2 (an acute), 3 (an isosceles), 4 (an equilateral), 
5 (a right) triangle. 

__________ 1. If the sides of a triangle are all equal, the triangle is 1 (ob-
tuse), 2 (right), 3 (scalene), 4 (isosceles), 5 (equilateral). 

__________ 2. The line drawn from any vertex to the midpoint of the op-
. posite side of a triangle is 1 (bisector of the angle), 2 (bi-
sector of the side), 3 (median),· 4 (altitude from vertex to 
opposite side). 

__________ 3. There are 1 (one), 2 (two), 3 (three), ·4 (many), 5 (no) 
points in one of the equal sides of an isosceles triangle 
equally distant from the extremities of .the .base. 

_________ .4. I am given a line equal to the perimeter of a rhombus. The 
number of rhombuses .J can construct with this line equal to 
the perimeter is 1 (one), 2 (two), 3 (four), 4 (unlimited). 

_ _. ________ 5. A man walks across a rectangular garden so that he remain_s 
equidistant from the east and the south sides of the garden. 
His path is 1 (perpendicular to e"Jst side), 2 (perpendicular to 
south side),· 3 (parallel to east side), 4 (parallel to south 
side), 5 (bisector of angle between the east and south sides). 

__________ 6. The degrees in a radian most nearly equal 1 (45), 2 (60), 
3 (75), 4 (90), 5 (180) degrees. 

__________ 7. If from two opposite vertices of any parallelogram line seg-
ments are drawn to the middle points of the sides, the par-
allelogram thus formed is equal to 1 (one-third), 2 (one~ 
half), 3 (two-thirds), 4 (three-fourths) of the given parallel-
ogram. . 

--·---·---8. The triangle ABC and ABD have a· common base AB and the 
line CD is parallel to AB. . The triangles are 1 (similar), 2 
(equivalent), 3 (congruent), 4 (right), 5 (isosceles). · 

· " __________ 9. Two triangles are 1 · (congruent), 2 (equilateral), 3 (simi-
lar), 4 (equal) if two sides of the one are equal respectively 
to two sides of the· other and the included angles are sup-
plementary. 

-------.10. The midpoints of two sides of a triangle are joined to anY 
point in the third side. The area of the quadrilateral thus 
formed is 1 (one-third). 2 (one-fourth). 3 (one-half), 4 (two-
thirds), 5 (three-fourths) the area of the triangle. ·. 

--------11. There are 1 (one), 2 (two), 3 (three), 4 (four), 5 (indefi-
·nite number of) solutions possible for the following: On a 
given base construct a parallelogram equivalent to a given 
square: · 

(Turn to Page 18 and continue) 
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________ 12. 

________ 13. 

........ 14. 

·-··---·15. 

........ 16. 

________ 17. 

...... : ... 18. 

........ 19. 

-·-·-·-·20. 

________ 21. 

________ 22. 

________ 23. 

. ________ 24. 

........ 25. 
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If each side of an equilateral triangle is divided into three". 
equal parts and the adjacent points Iconnected, a hexagon 
is formed whose area is 1 (half), 2 (equal), 3 (two-thirds), 
4 (three-fourths), 5 (six ·times) as great as the original tri-
angle. 
Every line parallel to the bases of a trapezoid and terminat-
ing in the non-parallel sides, but not passing through the in-
tersection of the diagonals is divided by the diagonals into 
three segments 1 ·(none of which are equal), 2 (two of which 
are equal), 3 (all are equal), 4 (equality dependent on the 
trapezoid). . 
Two angles 'Q.aving a common side and a common vertex are 
1 (acute), 2 (obtuse), 3 (equal), 4 (adjacent), 5 (vertical). 
If two tangents drawn from a point to a circle form an angle 
of 1 (30), 2 (45), 3 (60), 4 (90), 5 (120) degrees, then one 
of the tangents equals the chord joining ·the points of tan-
gency. 
The median of a right triangle is drawn from the right. an-
gle. to the hypotenuse. The projection of the median upon 
either le.g of the triangle is 1 (one-third), 2 (one-fourth), 3 
(one-half), 4 (three-fourths) of that leg. • 
Tangents to two intersecting circles from any point in their 
common chord produced are 1 (parallel), 2 (perpendicular), 
3 (equal), 4 (form a straight line), 5 (equal and perpendic-
ular). · 
All angles inscribed in a semi-circle are 1 (acute)', 2 (ob-
tuse), 3 (right), 4 (adjacent), 5 (complementary). 
It will take 1 (three), 2 (five), 3 (six), 4 (seven), 5 (nine) 
lines to draw the· altitudes, medians, and bisectors of the an-
gles of an isosceles triangle. 
If the diagonals are equal, perpendicular to each other, bi:. 
sect the angles and bisect each other, the. figure is a 1 (rec-
tangle), 2 ·(trapezoid), 3 (rhombus), 4 (square), 5 (paral-

_ lelogram) .' · . 
The angle formed by the bisectors of two exterior angles of 
a triangle equals .1 (twice the sum), 2 (half the sum), 3 (the 
sum of), 4 (the difference), the two interior angles at the 

. vertices where the two exterior angles were bisected. 
The angle between two tangents fo a circle' is measured by 
1 (one-half), 2 (twice), 3 (the complement), 4 (the sup-
plement) of the smaller of .the intercepted arcs. 
The perimeter of an inscribed equilateral triangle is equal 
to 1 (one-half), 2 (one-third), 3 (one-fourth), 4 (two-
thirds), 5 (three-fourths) the perimeter of the circumscribed 
equilateral triangle. 
If the diagonals of a quadrilateral bisect each other at right 
angles and the shorter diagonal equals one side, the. quad-
rilateral has two angles of 1 (30), 2 (45), 3 (90), 4 (120), 
5 (150) degrees each. 
P is any point within a parallelogram ABCD. Draw lineR 
from P to the four vertices. The sum of the triangles P AB 
anci PCD is 1 (three-fourths), 2 (two-thirds), 3 (one-half), 
4 (four-fifths), 5 (one-fourth) the area of the parallelogram. 

(Turn to Page 20 and continue) 
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........ 26. 

........ 27. 

........ 28. 
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........ 30. 
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........ 36. 
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........ 39. 
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....... .41. 
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A common external tangent drawn to
1 two circles cuts the 

. line of centers produced. The radii- dva wn to the points of 
contact form two 1 (congruent), 2 (isosceles), 3 (similar), 
(obtuse), 5 (equal) triangles. · . 
An angle formed by two chords intersecting is equal in de-
grees to 1 (the sum), 2 (the difference). 3 (the product), 4 
_(one-half the sum), 5 (one-half the difference), 6 (one-half 
the product) of the intercepted arcs. 
ABCD is a parallelogram and .P is any point on one diagonal. 
P is connected with each of the other vertices thereby form-
ing two pairs of 1 (equal), 2 (similar), 3 (right), 4 (con-
gruent), 5 (obtuse) triangles. 
If an angle of a tri,angle is unchanged, but each of the two 
including sides is doubled, the area is 

1
1 (twice), 2 (three 

times), 3 (four times), 4 (one-half) as great. 
If one of. the angles of a regular polygon ·contains 140 de-
grees, the polygon has 1 (three), 2 (five), 3 (seven), 4 
(nine), 5 (eleven} sides. 
If the base of a rectangle is double. that of a second rec-
tangle, but the altitude of the first is half that of the second, 
the ratio of their areas is 1 (2 :1), 2 (1 :2), 3 (l :2), 4 (·} :1), 
5 (1:1). . . 
If my watch registers 12 o'clock the same time that Mr. B's 
watch registers 9 o'clock he is 1 (15), 2 (30), 3 (45),.4 
(60), 5 (180) degrees west of me. 
When the shadow of a flag pole is longer than the pole it-
self, the sun's rays strike the earth at an angle of 1 (less than 
45 degrees), 2 ( 45 degrees), 3 (more than 45 degrees), 4 
(90 degrees), 5 (more than 90 degrees). · 
The bisectors of the exterior angles of any quadrilateral form 
a quadrilateral whose opposite angles are 1 ·(right), 2 
(equal), 3 (complementary), 4 (supplementary). 
Of the regular· polygons having a given area the 1 (square), 
2 (pentagon), 3 (hexagon), 4 (octagon), 5 (decagon) has 
the least perimeter. · 
Regular 1 (pentagons), 2 (hexagons), 3 (octagons), 4 (dee-· 
agons) can be used as patterns for a solid design. 
If the difference between the centers of two circles is equal 
to the difference of their radii, the circles are 1 (equal), 2 
(concentric), 3 (tangent e~ternally), 4 (tangent internally),. 
If the radii of a circle- drawn to the ends of a chord, equ'al 
the chord in length, the chord subtends a central angle of 1 
(45 degrees), ·2 (60 degrees), 3 (90 degrees), 4 (120 de-
grees), 5 (135 degrees). 
The comparative sum .of the exterior angles of a decagon 
with those of a pentagon is 1 (twice), 2 (half), 3 (equal), 
4 (dependent on the size of the interior angles), 5 ( depen· 
dent upon the comparative lengths of the sides). 
The altitudes of an acute triangle meet in a point which is 
1 (inside), 2 (outside), 3 (on one of the vertices of), 4 (on 
one of the sides of), the triangle. 
'The diameter of a circle. inscribed in an equilateral triangle 
is, equal to 1 (one-third), 2 (one-fourth), 3 (one-half), 4 
(two-thirds), 5 (three-fourths) the altitude of a triangle. 

(Do not break the next seal until told to do so.) 
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PART IV. CONSTRUCTIONS. 
' ~ DIRECTIONS: Construct using ruler and compass. 

arcs, lines, etc. distinctly visible for the. examiner. 
Make all 

1. The three dots A, B, C, represent three kitchen doors. A well is 
to be dug equidistant from each door. Locate the well . 

. A 
.B 

.c 

2. Reduce the line segment PQ in the ratio ? :2. · 

P-~~---------~--~~Q 

3. Construct a. square equa.1 in a.rea. to the squares M and N. 

M 

(Continue t>n Opposite page) 
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4. Construct a five-pointed star. 

5. Divide the triangle into three equal parts by lines drawn from any 
one vertex. 

c 

-END-
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--'----- - -----------------------------

PART I. TRUE-FALSE TEST 
J;>IRECTIONS: If the statement is true, place a + sign on the dotted 

line before it. If the satement is false, place a 0 sign on the dotted 
line before it. Do not guess. Solve the easy ones first, then go 
back to the harder ones later. Use the opposite page for figuring. 

EXAMPLE: 
--+-- 1. There are 180 degrees in the angles of a triangle . 
.. O .... 2. Isosceles triangles are equilateral. 

1. The bisector of the vertex angle of an isosceles triangle is per-
pendicular to the base. , 

2. A rectangle is a parallelogram, therefore a parallelogram1 is 
a rectangle. 

3. If a diameter bisects an arc of a circle., it bisects the chord of 
the arc at right angles. 

4. ·Tangents drawn to a circle from a point outside are equal. 

5. 

6. 

7. 

8. 

···----- 9. 

........ 10. 
________ 1r. 

________ 12. 

........ 13. 

........ 14. 

........ 15. 

........ 16. 

........ 17. 

........ 18. 

........ 19. 

The converse of a theorem can be accepted without proof. 
I ( 1 I 

Two right triangles are congruent if the hypotenuse and. a 
side of one are equal to the hypotenuse and a side of the other. 
The r.adius of a regular inscribed polygon bisects the angle to 
whose vertex it is drawn. 
The diagonals of a rhombus intersect each other at right 
angles. 
If two angles of a quadrilateral are supplementary, the other 
two are supplementary also. 
The ratio of a circumference to the diameter of a circle is con-
stant for all circles. 
In a right triangle the middle point of the hypotenuse is equi-
distant from the three vertices. 
All right triangles are e·qual. 

The lines joiriing the mid-points of the siCles of a triangle form 
four equilateral triangles. 
If one square is double another square in area. the side of the 
first square is twice that of the second square. 
A circle· may be drawn through any three points.· 

If one side of a triangle is divided into two parts by a perpen-
dicular from the opposite vertex, each part of that side is Jess 
than the adjacent side of the triangle. 
The locus of all points equidistant from the vertices of a triari· 
gle is the intersection of the perpendicular bisectors of the 
sides. · 
If each of the equal sides of an isosceles triang-le is greater 
than the third side, the vertex angle· is greater than 60 de· 
gree,s. 
If two chords bisect each other they pass through the center 
of the circle. · 

(Turn to Page 4 and continue) 
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........ 20. The area of a trapezoid equals the product of the median and 
one of the non-parallel sides. 

________ 21. A plane is a surface such that the line joining any two points 
within it lies wholly on the surface. 

________ 22. If two lines form equal adjacent angles, they are perpendic-
ular to each other . 

........ 23. If one side of a right tri.angle is half the hypotenuse, the 
smaller acute angle contains 30 degrees. 

-----~--24. All rhombuses are similar . 

........ 25. A quadrilateral with one pair of sides equal and parallel is a 
trapezoid. · 

........ 26. Pattern makers ·use the carpenters square to determine a sem-
icle. lfthe right angle of the square touches the curve at all 
points while the sides rest on the ends of the arc, it is a semi-

. circle. 
________ 27. The sum of the three altitudes of a triangle is less than the 

perimeter. 
________ 28. The perimeter of any regular circumscribed polygon .ap-

proaches the circumference of the circle as a limit as the 
number of sides is indefinitely incre~sed . 

........ 29. A circle can always be circumscribed about a quadrilateral 
whose opposite angles together equal 180 degrees . 

........ 30. The ~ines joining the mid-points of the adjacent sides of any 
. auadrilateral form a parallelogram. 

---~----31. If the angles made by the non-parallel sides of a trapezoid 
with either of the parallel sides are equal, the trapezoid is 
isosceles . 

........ 32. . Three reg-ular hexagons are constructed on the three sides of 
a right triangle. The largest equals the sum of the other two. 

--~-----33. The area of a sector of a circle equals the product of its radius 
and its arc . 

.. ...... 34. If one side of a triangle is produced in both directions, the 
sum of the exterior angles of the triangle adjacent to this line 
is greater than two right angles . 

........ 35 .. Lines that never meet are said to be parallel. 

· ........ 36. A pair of shears has the blades twice as long as the handles. 
The ends of the handles are· always twice as far apart as the 
ends of the blades . 

........ 37. Two triangles are similar if their sides are respectively per-
pendicular to each other. 

________ 38. ·The angle made by the bisectors of the base angles of an iso-
sceles triangle is equal to an exterior angle at the base . 

........ 39. If a c then a+ b b+c 
b = d -. -c- = -d-

_______ .40. The converse of this statement is true: "A square is a recti-
linear ~aving four ·equal sides." 

....... .41. As the number of side'S of a polygon increases by 1, the sum 
of its angles increases by 2 right angle·s . 

....... .42. If two chords intersect in a circle the sum of the. segments of 
one equal the sum of the segments of the other. 

(Turn to Page 6 and continue) 
.I 
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........ 43. 

........ 44.· 

....... .45. 

..... .' .. 46. 

........ 47. 

......... 48 .. • 

....... .49. 

........ 50. 

........ 51. 

........ 52. 

........ 53. 

........ 54. 

........ 55. 

........ 56. 

.... ~ ... 57. 

......... 58. 

........ 59 . 

..... ~ .. 60 . 

........ 61. 

........ 62. 

........ 63. 

A rectangle and an oblique parallelogram have the ,same base 
and equal atitudes. The rectangle has the greater perimeter. 
If a drawing is enlarged, the angles are enlarged in the same 
ratio. 
Through the ends of the diameter two chords are drawn mak-
ing with the diameter angles 55 degrees and 40 degrees, re-
spectively. The first chord is longer than the second. 
The sum of lines, drawn from a point within a triangle to the 
vertices is greater than half the perimeter of the triangle. 
If a line drawn through orie of the base angles of an isosceles 
triangle make,s an angle with the base equal to one-half the 
vertex angle, this line is perp·endicular to the opposite leg. 
Three circles pass through two given· points. Their di? meters 
bisecting the common chord connecting these two points form 
a straight line. 
If two triangles are similar, altitudes drawn from correspond-
ing vertices are in the same ratio as the corresponding sides. 
If two triangles have an angle of the one supplementary to 
the angle of the other, they are to ea~h other ~s the product 
of the· sides including the angle of the first is to the product 
of the sides including the angle of the second. 
If two chords interesect within a cirrJe and make eoual an-
gles with the· radius drawn through the point ·of intersection, 
the chords are equal. . 
The difference between the diagonals of a quadrilateral is 
less than the sum of either pair of opposite sides. 
The line of centers of two intersecting circles is the perpen-
dicular bisector of their common chord. · 

. Two points each equidistant from the ends. of a chord deter-
mine the· diameter of the circle. · 
A· segment is divided by a given point into extreme and mean 
ratio when one part is the mean . proportional between the 
whole segment and the other part . 
Tw10 lines are crossed by a third line. The lines are p~rallel if 
the two interior angles on the same side of the transversal are a right angles and 36 degreees respectively . 
'fhe bisectors of the angles of a parallelogram are concurrent. 

Two regular polygons one havirig twice the number of sides of the other are circumscribed about the same circle. The one 
with the greater number of sides has the greater p·erimeter. 
A triangle has twice as many exterior angles as it has interior 

. angles. 
If a polygon is equilateral it is equiangular . 

Through the vertices of a quadrilflteral straight lines are 
·drawn parallel to the diagonals. The newly formed quadri-
lateral is twice the size of the original quadrilateral.· 
The line of centers of two internally tangent circles is equal 
to the sum of the two radii. 
If .a central angle be doubled, its chord is doubled . 

· (Turn to Page 8 and continue) 
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... ; .... 64. The diameter is a cord, forms a. sector, forms a segment, 
forms a ·semicircle, and is a secant in a circle . 

........ 65. The sum of the squares of the diagonals of a rhombus equals 
the sum of the squares of the four· sides . 

........ 66. Two parallelograms are congruent if they have two sides and 
an angle of one equal to two sides and an angle of the other . 

........ 67. In any right triangle the perpendicular from the vertex of the 
right angle to the hypotenuse is the mean proportion between 
the sides of the right triangle . 

. ........ 68. Regular pentagons can be used to fill the angular magnitude 
about a point without overlapping . 

........ 69. The greatest distance one can see from an airplane to the 
earth's surface is the mean proportional between the diame-
ter of the earth and the height of the plane above the earth . 

........ 70. Areas of similar figures are to each other as their correspond-
ing sides. · 

~--····-71. With a ruler and compass a square c~n be constructed which 
has the same area as a given circle . 

........ 72. A common internal tangent to two ·circles bisects the line of 
centers . 

........ '(3. Rectilinear figures are bounded by straight lines intersecting 
at right angles . 

......... 7 4. If two polygons are mutually equiangular they are similar . 

........ 75. Two parallelograms are equal if they have two angles and a 
side of one equal respectively to two angles and a side of the 
other. 

(END PART I). 
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PART II .. MULTIPLE CHOICE 
GENERAL DIRECTIONS: Select the one word or group of words th~t 

makes the statement true. Write the letter number of the word or 
group of words on.the dotted line at the left of the statement~ Solve 

. the easy ones first, then go back to the harder ones later. Use the 
. opposite page for figuring. 

EXAMPLE: 
.... e ... ~l. 

1. 

2. 

.--~---·· .3. 

4. 

5. 

6. 

........ •· 7. 

8. 

9. 

........ 10 . 

........ 11. 

........ 12~ 

........ 13. 

........ 1.4.~ 

A figure bounded by four straight lines is called (a) triangle, 
(b) decagon, (c) pentagon, (d) hexagon, (e) quadrilateral. 

Vertical angles are always (a) complementary, (b) supple-
mentary, (c) acute, (d) obtuse, (e) equal. 
Concentric circles have the same (a) radii, (b) circumf er-
ence, ( c) centers, ( d) areas. 
The line drawn·from any vertex to the mid-point of the oppo-
site side of a triangle is the ·(a) bisector of the angle, (b) 
mean proportion between the segments of the opposite side, 
( c) median, ( d) altitude from· vertex to opposite side. 
On a warship, a cannon, which shoots ten miles, brings into 
danger al1 persons within a radius of (a) 5, (b) 10, (c) 20, 
(d) 63~, (e) 314' miles. 
Two angles h~ving a commonside and a common vertex are 
(a) acute, (b) obtuse, (c) equal, (d) adjacent, (e) verticaL 
A perpendicular erected at the mid-point of one of the sides 
of a· regular polygon and extended to the c·enter of the poly-
gon is the (a) apothem, (b) diagonal, (c) tangent, (d) chord, 
(e) secant. 
In any (a) acute, (b) obtuse, (c) right, (d) equilateral, (P-) 
isosceles triangle, the bisector of any angle forms two ·con-
gruent triangles. 
The sum ·of the exterior angles of a regular polygon is (a) 
180, (b) ,360, (c) 1080, (d) 1440, (e). 2880 degrees. 
I am ·give:h a line equal to the perimeter of a rhombus. , The 
number. of rhombuses I can construct with this line equal to 

.the perimeter is (a) 1, (b) 2, (c) 4, (d) unlimited. 
The bisectors of the angles, the medians and the altitudes co-

. incide in (a) acute, (b) right; (c) scalene, (d) isosceles, (e) 
equilateral triangles. · . · . . 
The mid"'.points of two sides of a triangle are jointed to any 
point in the third side. The area of the quadrilateral thus 
formed is (a) !, (b) i, (c) !, (d) f, (e) ·£the area of the 
triangle . 
If through any point in the bisector of an angle a line is drawn 
parallel to either of the sides of the angle, the triangle thus 
formed is (a) isosceles, (b) right, (c) equilateral, (d) obtuse. 
An angle inscribed in a segment smaller than a semicircle is 
(a) acute, (b) obtuse, (c) right, (d) straight . 
There can be found in one of the equal sides of an isosceles 
triangle (a) one, (b) two, (c) three, (d) many, (e) no points, 
equally distant from the extremities of the base. · 

(Turn· to Page 12 and continue) · 
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________ 15. If one ·interior angle of a regular polygon contains 140 de-
grees, the polygon has (a) 3, (b) 5, (c) 7, (d) 9, (e) 11 sides .. 

--·-~---16. The bisectors of the exterior angles of a parallelogram form 
(a) an octagon, (b) isosceles trapezoid, (c) rhom·bus, (d) 
rectangle. 

----·~·-17. Lines AB and CD bisect each other at P. CA is (a)· equal, (b) 
parallel, (c) perpendicular, (d) equal and parallel, ('e) equal 
and perpendicular, to BD . 

......... 18. If the radii of a circle drawn to the ends of a chord equal the 
chord in length, the chord subtends a central angle of (a) 45, 
(b) 60, (c) 90, (d) 120, (e) 135 degrees . 

........ 19. The greatest number of common tangents 'two circles can have 
is (a) one, (b) two, (c) three, (d) four, (e) five . 

........ 20. When the sun's rays sfrike the earth at an angle of 48 degrees: 
the length of the tree's shadow is (a) shorter than, (b) long-
er than, ( c) equal to, (d) exactly half, ( e) exactly double, 
the height of the tree . 

........ 21. The diagonals of a parallelogram divide it into four (a) equal, 
(b) similar, ( c) congruent.. ( d) isosceles, ( e) right triangles; 

........ 22. The triangles ABC and ABD have a common base AB and the 
line CD is parallel to AB. The trinngles are (a) similar, (b) 
equivalent, (c) congruent, (d) right, (e) isosceles . 

.. : ..... 23. Tangents to two interestcing circles· from any point in their 
common chord 'produced are (a) parallel, (b) perpendicular, 
(c) equal, (d) equal and perpendicular, (e) form· a straight 
line . 

........ 24. If the median equals one-half the side it bisects, the triangle 
is (a) isosceles, (b) e·quilateral, (c) scalene, (d) obtuse, (e) 
right. · 

........ 25. The angle formed by the bisectors of two exterior angles of a 
triangle equals (a) twice the sum,· (b) half the sum, (c) the 
sum of, ( d) the difference of, the two interior angles at the 
vertices where the two exterior angles are bisected . 

........ 26. Two roads interestct. The number of points equidistant from 
the· two roads and ten miles from the intersection of the roads 
is (a) 1, (b) 2, (c) 3, (d) 4, (e) indefinite . 

........ 27. If the difference between the cenfors of two circles is equal 
to the difference of their radii, the circles are (a) equal, (b) 
concentric, (c) tangent externally, (d~ tangent internally . 

........ 28. The locus of the vertices of all triangles having a common 
base and the same ·area is (a) one· point, (b) two points, (c) 
a line parallel to the base, (d) two lines one on either side and 
parallel to the base . 

........ 29. The three medians of a triangle divide the triangle into six 
(a) similar, (b) congruent, (c) equal, (d) right, (e) isosceles, 
triangles. · 

........ 30. The angle bet~een two tangents to a circle is measured by 
(a) one-half, (b) twice, (c) the complement, (d) the supple-
men of the smaller, of the intercepted arcs . 

..... : .. 31. The comparative sum of the exterior angles of a decagon 
with the exte·rior angles of a pentagon is (a) twice, (b) half, 
(c) equal, (d) dependent upon size of interior angles, (e) 
dependent upon comparative lengths of the sides. 

(END PART II) 
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PART III. PROBLEMS 
DIRECTIONS: Find the answers to .these problems and write them on 

the dotted lines to the left. Solve the· easy ones first, then go back 
to the harder ones later. If it is necessary to extract the square 
root, carry to one decimal place. Use the opposite page for figur-ing. · · 

EXAMPLE: 
. .40 .... 1. · Find the third angle of a triangle if two of the angles are 50 

degrees and 90 degrees respectively. 

........ 1. How many degrees in, a straight angle? 

........ 2. How many inches in the perimeter of the square in Figure.~? 

3. A gate post 4 feet high casts a shadow 18 feet long at the 
same time a house casts a shadow 144 feet long. How tall is 
the house? ~ 

4. How many degrees in angle "r" of Figure B? 

5. How·many foches inthe perimeter of the hexagon in Figure 
A? 

........ 6. An arc of a circle conbiining 24 degrees is 2 feet long. Find 
the circumference of the circle: 

........ 7. How many degrees in angle "z" of Figure A? 
' . 

........ 8. Determine the ::ingle formed by the bisectors of the base an-
gles of a triangle which are 56 degrees and 36 degrees re':' 
soectively . 

........ 9. What is the length of the side of a souare eau~l in area to a 
triangle whose base is 24 ~nd whose altitude i~ 12 inches . 

........ 10. What is the area of the circle in Figure B? 

'\ 
\ 
\ 

\ 
' ' \ 

\ 

FIG. "A" FIG. ":S" . 
(Turn to· Page 16 and continue) 
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........ 11. How many degrees in angle "t" of Figure A? 

........ 12. Two sides· of a triangle are 16 feet and 20 feet. A line paral-
lel to the third side cuts the 16 ft. side 5 feet from the ver-
tex. How many feet in the segment joining the vertex on 'the 
20 ft. side? · 

........ 13.. If an acute angle of a triangle remains the same, but each of 
the two including sides is doubled, how many times is the area 
increased? 

........ 14. The diagonals of a rhombus are 10 feet and 12 feet respective·· 
ly. What is its area? . 

........ 15. The perimeter of an inscribed equilateral triangle is 28 inches. 
What is the perimeter of a circumscribed equilateral triangle 
of the same circle? 

.. ~ ..... 16. A stairway rising at an angle of 30 degrees leads froin one 
floor to another 12 feet above. Find the length of the 'rail-
ing . 

........ 17. 
In the triangle ABC, (Figure C) 
through E the midpoint of CB par-
allels to the side AR and AC are 
drawn. The side AB is 30 inches 
and the altitude CO is . 10 inches. 
-Required the area of ADEF. 

FIG. "0" . 
........ 18. How many people can be seated at a round table 42 inches in 

diameter after it has been extended 2 feet, allowing 20 inches 
to one person? 

........ 19. r;rhe perimeter of a triangle is 30 inches and the sides are in 
the ratio of 5 :7 :8. What is the length of the longest side? 

........ 20. The radius of a ·circle is 12 inches. ·Find the radius of a con-
centric circle dividing the given circle into two equal areas . 

........ 21. 

FIG. "D" 

A .trefoil (figure D) is constructed 
by drawing the arcs of circles with 

. centers·-at the vertices of an equi· 
lateral triangle and radii equal to 
one-half the side of the triangle. If 
the side of the triangle is 14 inches, 

. what is the perimeter of the trefoil? 

........ 22. The sides of a triangle are 8, 10, 12 inches. Find the short 
segment into which the 12-inch side is divded by the bisector. 
of the interior angle opposite the 12-inch side . 

........ 23. The square on the base of an equilateral triangle contains 
1600 square feet. What is the area of a square built on the 
altitude of the same triangle. 

(Turn to Page 18 and continue) 
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......... 24. The arch above a door 8 feet wid·e has a height of 2 feet. 
W'hat is the radius of the circle of which the arch is an arc? 

........ 25. ABCD is a trapezoid with E 
J) the midpoint of AD. The per-
~ · pendicular· distance between 

E . . .... · . . the parallel bases is 10 inches. 
The bases are 20 and 25 inches. 
Required the area of the tri-

R 13 angle BEC. 
FIG. "E" 

........ 26. In order to find the approximate ·diameter of a porch column, 
a point C 3 feet from the circumference was selected. A tan-
gent from this point to the column measured 5 feet. Required 
the diameter of the column. . 

........ 27. An isosceles triangle has a side 10 inches . and an area 30 
square inches. .A line drawn parallel to the base cuts off a 
triangle whose area is 18 square inches. Find one of the equal 
sides of the smaller triangle . 

........ 28. What is the area of the circumscribed hexagon in Figure B? 
Page 16. 

· ........ 29. The area of a regular hexagon is 36 square inch~s. The diag-

........ 30. 

onals joining the alternate vertices are drawn to form a sec-
ond regular hexagon. Required the area of the newly formed 
hexagon . 

(3' 

FIG. "F" 

B is any point on the line AC. Semi-
Circles are drawn with AB, BC, AC 
as diameters. DB is perpendicular 
to AC and is 7 inches long. What 
is the are~ of the shaded surfac~? 

(END PART III) 
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ACHIEVEMENT TEST IN PLANE 
GEOMETRY. 

By.MAUDE McMINDES. 
Principal Senior High School, Hays, Kansas 

. . 

Name ... ----·····-··-------···--·····-····~---···········~---··········--··- Grade ...................... . 

lAge ----~---·········---Years .................... months. Boy or girl... ................... . 

Date .............................................. School ---·--------·········-····-··-············· ....... . 

City .............. : .............. ~----·-----···········--·-·----·· State ..................................... . 

Number of months you studied geof!letry ................................................. . 

TIME PART SCORF. 
20 min. I 
10 min. 'II 
30 min. III 

Total 

··(To be Read by Teacher and Student) 

GENERAL DIRECTIONS: This test consists of three parts and requires 60 
~inutes of actual working· time. The seals are so arranged that each part can be 
giv:n in the time allowed for that particular part or it can be given in one 60-minute 
Period, instructing the student to break· the seal and continue if he finishes any part 
before time is called. If you have not finished a particular part when time is called, 
You should leave that part unfinished and begin .on the next part. An ·eraser, ruler 
and ~everal pencils are needed. Do not provide any scatch paper. Blank pages are 
Provided for all necessary figuring. Directions and examples of how answers are to 
be stated are given with each part. First go through the list and answer those you 
are sure of. If you have time, go back and try those you have left unsolved. Do not 
depend on guessing. It does not pay. Your greatest asset will be to read the prob-
lem icorrectly and do what you are told_ to do. · 

1 

. 

SPECIAL INSTRUCTIONS TO. EXAMINERS: Pass out one copy to each stu-
dent; instructing them to not open the test booklet until told to do so. (Fill in blanks 
at the to.p of this page.) Read the gen er al directions slowly and in a clear tone. Be 
sure the student thoroughly understands what he is expected to do. He deserves this. 
He is not being tested on his ability to ·decipher the plan of procedure, but his know-
ledge of geometry. No questions should be permitted a~ter the test begins. 

· The test has been arranged to accommodate time schedules ·in use in various 
schools. It can be given in one continuous working period of 60 minutes. or it can be 
given at· time intervals as arranged for each part. If the latter plan is used, it is ad-
visable to give the test· on successive days until •completed and begin counting t_ime 

· When the test booklet is opened to the page where the. part begins. · 
If the test'. is given in one continuous working period of 60 minutes, begin 

counting time :when .the test booklet is opened to Page 2. ·Announce when the 
~ime for each. part is. up. If a student has not finished any part when time is· called, 
instruct him to leave that part unfinished and begii.1. on the next part. If a student 
finishes any part· before time is called, instruct him to break the seal and con~inue. 

The student deserves quiet surroundings \Vhile being tested. 
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PART I. TRUE-FALSE TEST 
DIRECTIONS: If. the statement is true, place a + sign on the dotted 

line before it. If the statement is false, place a 0 sign on the dotted 
line before it. Do not guess. Solve the easy ones first, then go 
back to the harder ones later. Use the opposite page for figuring. 

EXAMPLE: 
.... + .... 1. There are 90 degrees in a right angle . 
...... 0 .... 2. All· equilateral trianges are c·ongruent. 

1. The diagonals of a parallelogram bisect each other. 

2. A ·right triangle can be isosceles. 

3. Any side of a polygon is less than the sum of all the other 
sides. · 

4. The converse of the following is, true: "If two sides of a tri· 
angle are equal, the angles opposite them are equal." 

5. ·The supplement of an obtuse angle equals itself. 

6. ·If the sides of· a parallelogram are equal, the figure is a 
square. 

7. If the perpendiculars from the center to two chords in the 
same circle are equal, the chords are equal. ' 

........ · 8. The circumference of a circle is 3t times its radius . 

........ 9. The diagonals of a regular pentagon are equal. 

........ 10. The bisectors of the angles of a square form a square .. 

........ 11. By doubling the number of sides of an inscribed polygon in· 
defintely, the difference between the circumference of the 
circle and the perimeter of the polygon can be made as small 
as desired . 

........ 12. A line joining the mid-points of two sides Of a triangle is 
equal to one-fourth the other side . 

........ 13. If two parallel lines are cut by a transversal, the bisectors of 
the four interior angles form a rectangle. . 

--~-----14. The lines joining the mid-points of the opposite sides of a 
quadrilateral bisect eaeh .other . 

........ 15. Radii forming 60 degree angles at the ends of a ·chord form 
with the chord an equilateral triangle . 

........ 16. ·The area of a triangle equals the product of its perimeter and 
the radius of an inscribed circle. . 

........ 17. If two triangles have their sides respectively parallel, they 
are similar . 

........ 18. In·the quadrilateral ABCD, AD is the longest side and BC the 
shortest side. Angle B is smaller than angle D . 

......... 19. The altitudes to the legs of an isosceles triangle are equal. 
(Turn to Page 4 and continue) 



A G H IE V E M E N T T E S T I N .P LA N E G E 0 M E T RY . 3 

, (Use this Space for Figuring) 



• 4 ACHIEVEMENT TEST IN PLANE GEOMETRY 

......... 20. 

........ 21. 

........ 22. 

........ 23. 

........ 24·. 

........ 25. 

........ 26. 

........ 27. 

........ 28. 

________ 29 . 

________ 30. 

........ 3L 

........ 32. 

________ 33. 

________ 34. 

_______ .35. 

---····-36. 

........ 37. 

......... 38. 

. . ....... 39. 

....... .40. 

If an inscribed angle and a central angle intercept the same 
arc in the same circle, they are equal. 
One of the equal sides of an isosceles triangle is sometimes 
less than half the base. 
The area of a trapezoid is equal to the product of the median 
and the altitude between the non-parallel bases. 
If a diagonal of. a quadrilateral bisects the two angles be· 
tween which it is drawn, it is perpendicular to the other diag- 1 
~~~·line· bisecting the exterior vertex angle· of an isosceles 1 

triangle is perpendicular to the base. · 1 

The radius of a circle circumscribed about a right triangle is 
equal to half the hypotenuse. .. 
A piec·e of paper h ri s been cut for a kite with its upper edges 
7 inches and its lower edges 16 inches. The cross sticks form-
ing the. frame work are perpendicular to each other. 
Two right triangles are congruent if the hypotenuse and a 
right angle of the one are equal to the hypotenuse and a right 
angle of the other. · ' 
If the word ''non-parallel" is omitted from the following 
theorem it is false: "If two nonparallel lines are cut by three 
or more parallels, the corresponding segments are propor-
tional". 
If the acute angles of a right triangle are 30 degrees and 60 

. degrees respectively, the shorter side is equal in l'ength to 
one-half the hypotenuse. . 
The diagonals of a rhombus are equal. 

The angle between two tangents to a circle is the supplement 
of the angle between the radii drawn to the points of tan-
gency .. 
A median of a triangle divides the triangle into two equal tri· 
angles. 
The difference between two sides of a triangle is less than 
the third side. 
If any number of eoual angles are inscribed in an arc, their 
bisectors pass through a common point. 
A segment of· a circle may also be a sector ·of the same circle. 

If the dimensions of a rectangle are doubled, its area is also 
doubled. 
The converse of the following is true: "If a quadrilateral is 

··a square its diagonals interesect at right angles." 
If I divide the circumference of a circle whose diameter is 10 
inches into four equal parts and the circumference of a circle 
whose diameter is 5 inches into four equal parts, the central 
angle of the first is double the centr~ 1 angle of the second. 
The apothem of a regular polygon is the radius of the circum-
scribed circle. 
The 'square on one side of a square equals one-half the pro-
duct of its diagonals. . · 

(Turn to Page 6 and continue) 
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........ 41. 

_______ .42. 

....... .43. 

_______ .44. 

_______ .45. 

......... 4.6. 

________ 47. 

_______ .48. 

________ 49. 

________ 50. 

________ 51. 

· ........ 52. 

........ 53. 

........ 54. 

________ 55. 

________ 56. 

________ 57. 

________ 58. 

........ 59. 

........ 60. 

........ 61. 

If a c, ·a b 
-=-then-=-

b d d c 
If two lines interesect, their sum is greater than the sum of 
either pair of· joins of the ends of the lines . 
Two plots of gr"ound, one a square· and one a circle, each con-
tain the same area. The circle has the greater perimeter. 
If two angles of a quadrilateral are right angles, all the angles 
are right angles. · 
The bisector of an angle of a triangle divides the opposite side 
into segments proportional to the sides of the angle .. 
The medi~ns of a triangle intersect in a point which is one-
half the distance from the vertex to the mid-point of the op-
p.osite side, 
The. converse of the following is sometimes. false: "Polygons 
are similar, if they can be decomposed into triangles which 
are similar and similarly placed." 
From a point P outside a circle whose center is 0, secants are 
drHwn. The locus of the· mid-points of the chords so formed 
is the arc of a circle. 
A man is pbnning a house. The rectangular plan is 20x30 
feet, making the perimeter of the house 100 feet.. A second 
man bas planned\a square house with a perimeter of 100 feet. 
The first man has more floor area. . . 
The sum of ~he squares on the four sides of a parallelogram. 
eouals the sum of the squares of the diagonals. 
The bisectors of the angles of a triangle meet in a point equi-
distant from the three vertices. 
A central angle and a vertex angle of any regular polygon 
are supplementary. · 
The angle of a triangle is either acute, right or obtuse ac·· 
cording as the sauare of the opposite side is less than, equal 
to, greater than the sum of the squares on the other two sides. 
Lines are drawn from a vertex of a triangle to the opposite 
side cutting that side into three equal divisions. The three' 
triangles thus formed are equal..· , . 
The lines joining the mid-points of the adjacent sides of an 

. isosceles t:r~apezoid form a rectangle. · 
Tangents drawn at the middle points of the arc subtended by 
sides of a regular inscribed polygon form another polygon of 
the same number of sides. · 
If an equilaterai triangle is inscribed in a circle, the distance 
of each side from the center is ·equal to half the .radius of the 
circle. · · 
If lines be drawn from any vertex of a parallelogram to the 
mid-points of the opposite sides they will divide the diagonals 
:which they intersect into three equal parts . 

. Tangents to a circle from a point outside are perpendicular to 
the chord joining the points of contact. 
The locus of the mid-points of a system of equal chords is the 
diameter. · 
Four equ~l angles complete the opening about a point on one 
side of a straight line. Each angle is 90 degrees. 

(Turn to Page 8 and continue) 
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........ 62. The shortest distance to the circumference of a circle from a 
point without the circle is along the tangent from this point . 

........ 63.. Any two altitudes of a triangle are proportional to the sid~s 
to which they are perpendicular . 

........ 64. If unequals be substracted from equals the remainders are 
unequal in the same order . 

........ 65. A triangle may be constructed with any three parts given . 

........ 66. If three straight lines drawn through a common point inter-
sect two parallels, the corresponding segments of the parallels 
are in proportion. ' 

---~--~-67 ~ The sum of the perpendiculars from any point within, an equi-
lateral triangle to the sides is equal to the altitude of the tri-. 
angle. . 

........ 68. All rectangles, excluding the square, are similar . 

........ 69. The projection of a line segment may be greater than, less 
than, or equal to the line segment itself . 

........ 70. If a chord is lengthened, the central angle. subtended is in-
creased in the same ratio . 

........ 71. The bisectors of two exterior angles of any triangle and the. 
bisector of the non-adjac1ent interior angle concur . 

........ 72. If two secants are drawn to a circle from an external point, 
the sum of one secant and its external segments is equal to 
the sum of the other secant and its external segment . 

........ 73 .. If two circles are externally tangent and a line intersecting 
the circles is drawn through the point of contact, diameters 
drawn from the points of intersecton are parallel. 

........ 7 4. If two quadrilaterals have their sides proportional, they are 
similar . 

.. ~ ..... 7!). - Thirty-three diagonals may be drawn in a polygon of eleven 
sides. 

END PART I 
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PART II. MULTIPLE CHOICE 
GENERAL DIRECTIONS: Select the one word or group of words that 

makes the statement true. Write the letter number of the word 
or group of words on the dotted line at the. left of the statement. 
Solve the easy ones first, then go back to the harder ones later. 
Use the opposite page for figuring. 

EXAMPLE: . 
.... d .... 1. · A figure bounded by four straight lines is called (a) a tri-

angle, (b) ·a decagon, ( c) a pentagon, ( d) a quadrilateral. . 

1. All angles inscribed in a semi-circle are (a) acute, (b) ob-
. tuse, (c) right, (d) adjacent, (e) complementary. ·. 

2. If the diagonals are 'equal, perpendicular to each other; 'Qi-
sect the angles and bisect each other, the figul'.e is a· (a) rec-
tangle, (b) trapezoid, ( c) rhombus, ( d) square. · 

---·---- 3. A circle may be inscribed in any (a) triangl1e, (b) quadrilat-
eral, (c) pentag'on, (d) hexagon, (e) decagon. 

4. Three angles of one triangle equal respectively to three an-
gles of another triang-le mrike the triangles (a) equal, (h) 
acute, (c) similar, (d) congruent, (e) equilateral. 

5. If the angle at the center of a regular polygon is 40 degrees, 
the polygon has (a) 4, (b) 6, (c) 8, (d) 9, (e) 10 sides. 

6. The altitudes of an obtuse triangle meet in a point which is 
(a) inside, (b) outside, ( c) on one of the vertices of, ( d) on 
one of the sides of. the triangle. 1 

---·-·"- 7. P is any point within a parallelogram ·ABCD. Draw lines 
from P 'to the four vertices. The sum of the triangles ·p ,AB 
and PCD is (a) £, (b) i, (c) t, (d) !, (e) t, the area of the 
parallelogram. . 

8. The median of a right triangle is drawn from the right angle 
·to the hypotenuse. The projection of the median upon either 
leg of the triangle is (a) !, (b) f, (c) t, (d) i. of that leg. 

9 .. If each side of an equilateral triangle is divided into three 
equal parts and the adjacent points connected, a hexag-on is 
formed whose area is· (a) one-half, (b) equal, ( c) two-thirds, 
(d) three fourths the original trhngle . 

........ 10. An angle formed by two chords intersecting within the circle 
is equal in.degrees to (a) the sum, (b) the difference, (c) the 
product, ( d) one-half the ·sum, ( e) one-half the difference, 
(f) one-half the product of the intercepted arcs . 

........ 11. When the shadow of a flag pole is longer than the pole itself, 
the sun's ra.ys strike the earth at an angle of (a) less than 45 
degrees, (b) 45 deg-re es. ( c) more than 45 degrees ( d) 90 
degrees, ( e) more than 90 degrees. 

· ........ 12. If two tangents drawn from a point to a circle form an angle 
of (a) 30, (b) 45, (c) 60, (d) 90, (e) 120, degrees, then one 
·of the tangents equals"the chord joining the points of tan-
gency. · 

........ 13. If the base of a rectangle is double that of a ·second rectangle, 
but the altitude of the first is half tliat of the second, the 
ratio oftheirareasis (a) 2:1, (b) 1:2, (c) i:2, (d) 1:1. · 

........ 14. Two conce.ntric circles have at most (a) :rio, (b) 1. (c) 2, 
· (d) 3, (e) unlimited number of, points in common. 

(Turn to Page 12 and continue) 



ACHIEVEMENT TEST· IN PLANE GEOMETRY 11 

(Use this Space for Figuring) 



12 A C H IE V E M E N T T E S T IN P LA NE G E 0 M E T RY 

________ 15-_ The perimeter of an inscribed equilateral triangle is equal to 
(a) t, (b) -h (c)-!-, (d) ~·, (e) £,theperimeterofanequilater-. 
al triangle circumscribed about the same circle. 

-·-··---16. If an angle of a triangle is unchanged, but each of the two 
including sides is doubled the area is (a) twice, (b). three 
times, (c) four times, (d) one-half, as great . 

........ 17. A common external tangent drawn to two circles cuts the 
line of centers produced. The radii drawn to the points of 
contact form two (a) congruent, (b) isosceles, ( c) similar, 
(d) obtuse, (e) equal triangles . 

........ 18. There are (a) 1, (b) 2, (c) three (d) 4, (e) indefinite num-
ber of, solutions possible for the following: On a given base 
construct a parallelogram equal to a given square . 

........ 19. Two triangles are (a) congruent, (b) equilateral, ( c.) similar, 
( d) equal, if the two sides of the one are equal respectively 
to two sides of the other and the included angles are sup-
plementary . 

........ 20. In an isosceles trapezoid, the triangles formed by the two dia-
gonals and the bases are (a) similar, (b) equal, (c) congru-
ent, ( d) equilateral, ('e) right . 

........ 21. The bisectors of the exterior angles of. any quadrilater~l form 
a quardrilateral whose opposite angles are (a) right, (b) 
equal, (c) complemenfory, (d) supplementary . 

........ 22. If my watch registers 12 o'clock the same time that Mr. R's 
watch registers 9 o'clock he is (a) 15, (b) 30, (~) 45, (d) 
60, ('e) 180 degrees west of me . 

........ 23. The diameter of a circle inscribed in an equilateral triangle 
is equal to (a) t, (b) :!-, (c) }, (d) f, (e) ! the altitude of the. 
triangle . 

........ 24. The chord of 180 deP,'rees ·angle is (a) equal to. (h) double, 
(c) three times, (d) four times the chord of a 60 degree cen-
tral angle in the same circle . 

........ 25. It will take (a) 3. (b) 5, (c) 6, (d) 7, (e) 9, lines to draw 
the altitudes, medians, and bisectors of the angles of an 
isosceles triangle . 

..... ~ .. 26. If the difference between the centers of two circles is equal to 
the difference of their radii, the circles are (a) equ.al, (b) 
concentric, (c) tangent externally, (d) tangent internally . 

........ 27. ABCD is a parallelogram and P is any point on one diagonal. 
P. is connected with each of the other vertices thereby, form-
ing two pairs of (a) equal (b) similar, (c) right, (d) congru-
ent, triangles. 

________ 28. Of the regular polygons having a given· area the ( ~) square, 
(b) pentagon, (c) hexagon, (d) octagon, (e) decagon has 
the least perimeter . 

........ 29. If the diagonals of a quadrilateral bisect each other at right 
angles and the shorter diagonal equals one side, the quadri-
lateral has two angles of (a) 30, (b) 45, (c) 90, (d) 120, (e) 
150 degrees each. · 

........ 30~ The locus of all points 4 inches· from each of two given points 
which are 6 inches apart is (a) a circle, (b) one point, (c) 

' two points, ( d) a line parallel to the line joining the points . 
........ 31. In the triangle ABC medians AE and CD intersect at point 

O. Triangle AOC is equal in area to (a) COE, (b) AOD, (c) 
BEOD, (d) none of the figures. 

(END PART II) 
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PART Ill. PROBLEMS 
DIRECTIONS: Find the answers to these problems and write them on 

the dotted lines to the left. Solve the easy ones first, then go back 
to the harder ones iater. If it is necessary to extract the square 
root, carry to one deCimal place. Use the opposite page for figur-
ing. 

EXAMPLE: 
.. 20 ...... 1. One of the acute angles of a right triangle is 70 degrees. 

1. 

2. 

3. 

4. 

5. 

How large is the other acute angle? 

How many degrees in one of the angles of a square? 

The base of a right triangle is 36 inches and its altitude is 20 
inches. Determine its area. 
One of the interior angles of a triangle equals 70 degrees. 
How many degrees in its adjacent exterior angle? 
If t.he scale of ·a certairi drawing is -!" : l', how many feet) 
does a 6-inch line represent? 
What is the area of the square in Figure A?· 

6. · The bases of a trapezoid are 10 inches and 7 inches respec-
tively and the altitude is 8 inches. Find the area . 

........ 7. How many degrees in angle Y of Figure A? 

8. How many inches in the circumference of the circle in Fig:-
. ure A? . 

9. ~ow many degrees in. angle E of Figure B? . 
........ 10. How ma.ny degrees in angle S. of Figure B? 

\ 
\ 
\ 

\ 
\ 
\ 

\\ 

FIG. "A" FIG. "B" 
........ 11. One of the diagonals of a square is 12 inches. Determine its 

area . 
........ 12. A 30 foot ladder is leaning against a building and making a 

60 degree angle with the. ground. How far is the foot of the 
ladder from the building? 

.~ ...... 13. How many degrees in one of the angles of a five-pointed star? 
(Turn to Page 16 and continue) · · 
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16 ACHIEVEMENT TEST IN PLANE GE 0 MET RY 

........ 14. One of the interior angles of a regular polygon is 150 de.grees. 
How many sides has the polygon? 

........ 15. The angles of a quadrilateral are in the ratio of 1 :2 :3 :4. De-
termine the size of the largest angle? 

........ 16. 

·&<1 
II ~ F ~r 

FIG. '~C" 

ABCD (Figure C) is a paral-
1elogram. EF is any line drawn 
through the intersection of the 
diagonals. DG equals 20 in-
ches and AB equals 40 inches. 
How many square inches in 
FBCE? 

........ 17. What is the perime~er of the square in Figure B, page 14? 

........ 18.· A chord 18 inches long lies 12 inches from the center of the 
circle. Find the radius of the circle . 

...... ~.19. 

........ 20. 

........ 21. 

........ 22. 

........ 23. 

........ 24. 

........ 25. 

L ... 

B 
FIG. "D" 

Given: Quadrilateral ABCD 
(Figure D) with E the mid-
point of AC. The area of the 
g i v e n quadrilateral is 400 

~ square inches. Determine area 
of DEBC. 

The area of a circumscribed square is 2500 square inches . 
What is the area of an inscribed square in the same circle? 

A wheel stamils in water which reaches halfway to the center 
· of the hub. How many. degrees are there in the arc bound-

ing the submerged portion? 
A piece of cloth 18 inches wide is to be cut on the bias at an 
angle of 45 degrees. How long is the bias cut? 
How many square inches in the area of the inscribed hexagon 
Figu:e A? Page 14. · 
The base. of a right triangle is 12 feet an<l_ the median on the 
hypotenuse is 7-! feet. Find the area of the triangle. 
Find the area of a triangle whose sides are 5, 6 and 7 inches 
respectively. 

(Turn to Page 18 and continue) 
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........ 26. 

FIG. "E" 

Given: Ta~gents RS equals 
36 inches and TU equals 25 
inches. Required the diameter 
of the semicircle. 

........ 27. The sides of a triangle are 3, 4 and 6 inches respectively: Find 
the longest side. of a simila.r triangle whose area is 9 times as· 
great.· 

........ 28. 

........ 29. 

........ 30. 

FIG. "F" 

Given: Parallelogram MNOP, 
NR_! to PO and NQ _I MP. 

MN equals 40 inches; MP 
equals 20 inches.· NR equals 
15 inches. R1equired QN. 

A man on the top of a mountain one mile high sees a ship just 
coming into view. How far is he from the ship? (Radius of 
earth === 4000 miles.) 
Two men cut one-fourth of the distance through a round log . 
What fractional part of the log is cut? " 

(END PART III) . 
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Table I {a) True-False Sect ion of Geometr.v test (Form A). 
A list of the test elements and the number of correct 
responses each received. First edition. 
No. of test Correct No. of test Correct 

element responses element resEonses 

1 801 47 512 
a 536 48 154 
3 394 ' 49 156 
4 311 50 451 
5 535 51 352 

.6 563 ' 52 241 
7 245 53 558 
8 778 54 399 
9 430 55 543 

10 427 56 339 
11 207 57 332 
12 508 58 259 
13 400 59 578 
14 378 60 29? 
15 563 61 234 
16 678 62 219 
17 412' 63 ·~~~ 18. 536 64 
19 45Ci 65 163 
20 411 66' 325 
21 425 67 385 
22 349 68 402 
23 320 69 406 
24 409 70 288 
25 507 71 444 
26 664 72 300 
27 356 73 269 
28 567 74 146 
29 468 75 264 
30 176 76 259 
31 482 77 '228 
32 492 '78 241 
33 518 79 131 
34 268 80 225 
35. 488 81 233 
36 402 82 289 
37 749 83 304 

. 38 729 84 185 
39 224 85 202 
40 501 86 232 
41 295 87 77 
42. 472 88 137 
43· 456 89 210 
44 772 90 238 
45 221 
46 571 'N-----823 
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Table I (b) Problem Section of. Geomet~y test (Form A). 
A list of the test elements and the number. of correct 
responses each received. 

No. of test Total points 
element answered 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
·20 
21· 
2,2 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42. 
43 
44 
45 

790 
633 
513 

·~.179 

536 
156 
183 
377 
569 
548 
102 
173 

23 
378 
160 
. 40 
102 
199 
382 
170 
592 
523 
419 
495 

41 
350 
487 
443 
476 
221 
.19 
33 
47 
55 
50 

123 
23 
50 
26 

138 
29 
34 

1 
3 
1 N----818 
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Table I (c~ Logical Selection Section of Geometry test 
(Form A). A list of the test elements and the number 

- ·of correct resnonses each received. 
No. of test Total points 

element answered 

1 
2 
3 
4 
5 
6 
7 
8 
9· 

10' 
11 
12 
13 
14 
15 
16 
17 
1.8 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

682 
664 
544 

·133 
298 

99 
432 
159 
196 
370 
476 
232 
314 
552 
455 
238 
244 
284 
255 
357 
163 
288 
311 
167 
111 
117 
157 
231 
462 
·581 
464 
205 
465 
332 
320 
222 
148 
217 

27 
173 
115 

84 N'---..:.795 
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Table I (d1 True-False Section of Geometry test (Form B). 
A list of the test elements and the number of correct 
resEonses each received. 

-- No 1 of test Correct No. of test Correct 
element · resEons es . element resnonses 

I 791 47 357 
2 652 48 585 
3 743 49 451 
4 490 50 328 
5 - 656 51 501 
6 742 ·52 496 
7 583 53 214 

. 8; 149 54 468 
9 208 55 284 

10 345 56 430 
11 460 57 160 
12 627 58 367 
13 593 59 191 
14 406. 60 272 
l.5 454 61 159 
16 430 62 178 
17 396 63 304 
18 442 64 604 
19 351 65. 568 
20 524 66 201 
21 450 67 264 
22. 632 68 238 
23 362 69 442. 
24 408 70 311 
25 559 71 487 
26 314 72 317 
27 691 73 316 
28 479 74 226 
29 340 75 195 
30. 482 76 226 
31 511 77 70 
32 401 78 225 
33 230 79 241 
34 . 383 80 200 
35 525 81 253 
36 314 82 186 
37 509 83 278 
38 483 84 236 
39 725 85 292 
40 592 86 194 
41 241 87 89 
42 285 88 276 
43 316 89 121 
44 627 90 120 

. 45 218 
46 573 N----851 
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Table r·(e) Problem Section of Geometry test (Form B). 
A list· of tne test elements and the number of correct 
responses each received. 

__ No. of tes·t Correct 
element responses 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
.17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

815 
711 
269 

93 
61 

~-168 
200 
492 

52 
85 
22 

168 
39 

109 
80 

188 
52 
·21 

198 
71 
2.7 
14 

137 
36 

382 
148 

23 
352 
439 
353 
315 
530 

81 
40 
24 
58 
23 
17 
35 
94 
64 
23 
34 N----848 
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Table I· (f_) Logical Selection Section of Geometry test 
(Form B) A list of the test &lements and the number of 
correct re~ponses each received. --------------------No. of test Correct 

element responses 

1 788 
2 640 

.i 3 317 
4 390 
5 562 
6 216 
7 446 
8 193 
9 241 

IO 334 
11 255 
12 348 
13 110 
14. 518 
15 310 
16 373 
17 170 
18 682 
19 157 
20 666 
21 161 
22 101 
23 284 
24 101 

. 25 377 
26 266 
27 347 

'28 120 
29 271 

. 30 301 
31 306 
32 180 
33 319 
34 188 
35 111 
36 230 
37 67 
38 280 
39 ; 99 
40 334 
41 ·168 N---8~5 
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Table II (a) True-False Section of Geometry Test (Form A) 
Rank· of/elem~nts in order of difficulty according to 
number of· correct responses. 
Rank Corre st No. of test Rank Correct No. of test 

r es.E.9.nse s element responses element 

1 801 1 47 349 22 
2. 778 8 48 339 ' 56 

r 3 772 .. 44 49 332 57 
4 749 37 50 325 66 
5 729 38 51 320 23 
6 678 1,6 52 311 4 
7- 664 26 53 304 83 
8 578 59 54 300 72 
9 571 46 55 297 60 

10 567 28 56 295 41 
11 563 15-6 57 289 82 
12 558 53 \ 58 288 70 
13 543 55 59 269 73 
14 536 2-18 60 268 34 
15 535 5 61 264 75 
16 518 33 62 259 76-58 
17 - 512 47 63 245 7 
18 508 12 64 241 52-78 
19 507 25 65 238 90 
20 5o"i 40 66 234 61 
21 494 63 67 233 81 
22 492. 32 68 232 86 
23 488 35 69 228 77 
24 482 31 70 225 80 
25 472 42 71 224 39 
26 468 29 72 221 45 
27 456 43 73 219 62 
28 451 50 74 210 89 
29 450 19 75 207 11 
30 445 64 76 202 85 
31 444 71 77 185 84 
32 430 9 78 176 30 
33 427 10 ?9 163 65 
34 425 21 80 156 49 
35 412 1? 81 154 48 
36 411 20 82 146 74 
37 409 24 83 137 88 
38 . 406 69 84 131 79 
39 402. 36-68 85 77 87 
40 400 13 

.41 399 54 
42 394 3 
43 385 67 
44 378. 14 
45 356 2.7 
46 '352 51 
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Table II (b~ Problem Section of Geometry Test (Form A). 
Rank of elements.in order of difficulty.according to 
number of correct responses. 

Rank· Correct No. of elements 

1 
2 
3 
4 
5 
6 
7 
8 
g· 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2.2 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3p 
36 
37 
38 
39 
40 
41 

responses in Form A 

790 
633 
592 
569 
548 
536 
523 
513 
495 
487 
476 
443 
419 
382 
378 
377 
350 
221 
199 
183 
179 
173 
170 
160 
156 
138 
123 
102 

55 
50 
47 
41 
40 
34 
33 
29 
26 
23 
19 

3 
1 

1 
2 

21 
9 

10 
5 

22 
3 

24 
27 
29 
28 
23 
19 
14 

8 
26 
30 
18 

7 
4 

12 
20 
15 

6 
40 
36 
11-17 
34 
35-38 
33 
25 
16 
42. 
32 
41 
39 
13-37 
31 
44 
43-45 
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Table II ~c) Logical Selection o~ Geometry Test (Form A). 
Rank of elements in ord.er of difficulty to number of 
correct resnonses. · 

. Rank Correct No. of ele '.Ilents 

1 
2 
3 
4. 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
~4 
35 
36 
37 
38 
39 
40 
41 
42 

responses in Form A. 

682 
664 
581 
552 
544 
476 
465 
464 
46-2 
455 
432 
370 
357 
332 
320 
314 
311 
298 
288 
284 
255 
.244 
238 
232 
231 
222 
217 
205 
196· 
173 

. 167 
163 
159 
157 
148 
133 
117 
115 
111 

99 
84 
27 

1 
2 

30 
14 

3 
11 
33 
31 
29 
15 

7 
10 
20 
34 
35 
13 
23 

5 
22 
18 
19 
17 
16 

~: 12 
28 
36 
38 
32 

9 
40 
24 
21 

8 
27 
37 

4 
26 
41 
25 

6 
42 
39 
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Table II ( d) True-False Section of Geometry Test (Form B) 
Rank of 'elements in order of difficulty according to 
number of correct responses. 
Rank Correct . No. of test Rank Correct No. of test 

responses element· resEonses element 

L~ 791 1 45 340 29 
2 743 3 46 328 50 
3 742 6 47 317 72 
~ 725 39 48 316 73-43 

·- 5 691 27 49 314 36-26 
6 656 5 50 311 70 
7 652 2 51 304 63 
8 632 22 52 292 85 

.9 627 12-44 53 285 42 
10 604 64 54 284 55 
11 593 13 55 278 83 
12 592 40 56 276 88 
13 583 7-48 57 272 60 
14 573 46 58 264 67 
15 568 65 59 253 81 
16 559 25 60 241 79-41 
17 525, 35 61 238 68 
18 524 20 62 236 84 
19 511 31 63 230 33 
20 509 37 64 226 74-76 
21 501 51 65 225 78 
22 496 52 66 218 45 
23 490 4 67 214 53 
24 487 71 . 68 208 9 
25 483 38 69 201 66 
26 482 30 70 200 80 
27 479 28 71 195 75 
28 46\8 ·5-~ 72 19~ 86 
29 460 11 73 191 59 
30 454 15 74 186 82 
31 451 49 75 178 62 
32, 450 I 21 76 160 57 
33 442 69-18 77 159 61 
34-·· 430 56-16 78 148 8 
35 . 408 24 79 121. 89 
36 406 14 80 120 90 
37 401 32 81 89 87 
38 396 17 82 70 77 
39 383 34 
40 367 58 
41 362 23 
42 357 47 
43 351 19 
44 345 10 
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Table II (e) Problem Section of Geometry Test (Form B). 
Rank. of elements in order of difficulty ace or ding to· 
number of correct resuonses. 

Rank Correct No. of elements 
responses -------------------

1 815 
2 711 
3· 530 
4 492 
5 439 
6 382 
7 353 
8 352 
9 315 

10 269 
11 200 
12 -~ 198 
13 188 
14 168 
15 148 
16 l37 
17 ~! 109 
18 94 
19 93 
20 85 
21 81 
22 80 
23 71 
24 64 
25 61 
26 '..::58 
27 ·52 
28 40 
29 39 

'30 36 
31 35 
32 34 
33 27 
34 24 
35 23 
36 22 
37 21 
38 17 
39 14 

in Form B. 

1 
2 

32 
8 

29 
25 
30 
28 
31 

3 
7 

19 
16 

6-12 
26 
23 
14 
40 

4 
10 
33 
15 
20 
41 

5 
36 

9-17 
34 
13 
24 
39 
43 
21 
35 
27-37-42 
11 
18 
38 
22 
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Tabfe II (f) Logical seiection of Geometry· test (Form B) 
Rank of eleme:Qts in order of difficulty according to 
number of correct resconses. 

Rank Correct No. of elem en ts 

I 
2 
3 
4 
5 
6 
? 
8 
9 

10 
. 11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 . 
25 
26 
27 
28 
29 
30 / 
31 
32 
33 
34 
35 
36-· 
37 
38 
39' 

responses in Form B 

788 
682 
666 
640 
562 

L518 
446 .. 
390' 
377 
373 
348 
347 
334 
319 
317 
310 
306 
ZOl 
284 
280 
271 
266 
255 
241 
230 
216 
193 
188 
180 
170 
168 
161 
157 
120 
111 
110 
101 

99 
67 

1 
18 
20 

2 
5 

14 
7 
4 

25 . 
16 
12 
27 
10-40 
33 

3 
15 
31 
30 
23 
38 
29 
26 
11 

9 
36 

6 
8 

34 
32 
17 
41 
21 
19 
28 
35 
13 
22-24 
39 
37 
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Table III (a) Analysis of test results on elements in the 
. True-1·a1 se -section of Geometry Test . 

- No. of No. of the test Elements o-
correct re- Original element in mitted or rank-

sponses Form Original Form ed in New Forms 
of test 

\ 801 .A 1 omit 
.·. 791 B 1 omit 

778 A 8 omit 
/ 772 A 44 A-1 

749 A 37 B-1 
743 B 3 B-2 
742 B 6 A-2 
729 A 38 omit 
725 B 39 A-3 
691 B 27 B-3 

·678 A 16 B-4 
664 A 26 A-4 
656 B 5 A-5 
652. B 2 B-5 
632 B 22 omit 
627 B 12 B-6 
627. A 44 omit 
604 B 64 A-6 
593 B 13 A-7 
592 B 40 B-7 
583 B 7 B-8 
58~ A 48 A-8 
578 A 59 A-9 
573 B 46 B-9 
571 A 46 B-10 
568 B 65 omit 
567 A 28 A..;.10 
563 A 15 omit 
563 B 6 omit 
559 B 25 A-11 
558 A 53 B-11 
543 A 55 B-12 
536 A 2 A-12 
536 B 18 A-13 
535 A 5 B-13 
525 B 35 B-14 
524 B 20 A-14 
518 A 33 A.::15 
512. ·A 47 B-15 
511 B 31 B-16 
509 B 37 A-16 
508 A 12 A-17 
507 A 25 B-17-
501 A 40 B-18 
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~. 

No. of No. of the test Elernent s o-
correct re-· ' Original element in mi tted or rank-

sponses Form Original Form ed in New Forms 
of test 

.§"Of.-.00±- B 51 A-18 
496 B 52 A-19 
494 A 63 &.-19 
492 A 32 B-20 
490 B 4 omit 
488 A 35 A-OS :l.O 
487 B 71 A-21 
483 B 38 B-21 
482 . A. 31 B-22 
482 B 30 A-22 
479 B 28 A-23 
472 A 42. B-24 
468 A 29 B-25 
468 B 54 omit 
460 B 11 A-25 
456 A 43 A-25 
454 B 15 omit 
451 A 50 O'Tii t 
451 B 47 omit 
450 A 19 omit 
450 B 21 omit 
445 A 64 B-26 
444 A 71 B-27 
442 B 69 A-27 
442 ·B 18 omit 
430 A 9 A-28 
430 B 16 B-28 
427 A 10 B-29 
425' A 21 A-29 
412 A 17 A-30 
411 A 20 B-30 
409 A 24 B-31 
408 B 24 A-31 
406 A 69 A-32 

.406 B 18 0 '.Ili t 
402 A 36 B-32 
402 A 68 B-33 
401 B 32 A-33 
400 A 13 A-34 
399 A 54 B-34 
396 B 17 B-35 
394 A 3 A-35 
385 A 67 A-36 
383 B 34 B-37 
378 A 14 B-38 
367 B 58 A-37 
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No. of No. of the· test Elements o-
correct re- Original element in mitted or. ranked 

sponses Form Original Form in New Forms 
of test 

362 B 23 A-38 
357 B 47 omit 
356 A 27 B-39 
352 A 51 omit 
351 B 19 omit 
349 A 22 B-4.0 

•' 345 B 10 omit 
340 B 29 A-39 
339 .A 56 A-4.0 
332 A 57 B-41 
328 B 50 B-42 
325 A 66 A-41 
320 A 23 A-42 
317 B 72 omit 
316 B 73 B-43 
314 B 36 A-43 
311 A 4 A-44 
311 B 70 B-44 
304 A 83 B-45 
304 B 63 omit 
300 A 72 A-45 
297 A 60 A-46 
295 A 41 B-46 
292 B 85 omit 
289 A 82. · B-47 
288 .A 70 A-47 
285 B 42 A-48 
284 B 55 B-48 
278 B 83 B-49 
276' B 88 A-49 
2.72 B 60 A-50 
269 A 73 B-50 
268 A 34 B-51 
264 A 75 A-51 
264 B 67 A-52 
259 A 76 B-52 

. 259 A 58 omit 
253 B 81 B-53 
245 A 7 omit 
241 A 79 A-53 
241 B 41 A-54 
238 A 90 B-54 
2.38 B 68 B-55 
236 B 84 A-55 
234 A 61 A-56 
233 I A 81 B-56 
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No. of No. of the test Elements o-
correct re- Original element in mi tted or rank-
, spons es Form Original Form ed in New Forms 

of test 

232 - A 86 B-57 230. B 33 A-5?': 
228 A 77 A-58 
226' B 74 B-58 

. 226 B 76 B-59 •' 225 , 80 omit A 
225 B 78 A-59 
224 A 39 A-60 
221 A 45 B-60 
219 A 62 B-61 
218 B 45 A-61 
21.4 B 53 A-62 
210 A 89 omit 
208 B 9 B-62 
207 A 11 B-63 
202 A 85 A-63 
201 B 66 A-64 
200 B 80 B-64 
195 B 75 B-65 
194 B 86 omit 
191 B 59 A-65 
186 B 82 A-66 
185 A 84 B-66 
178 B 62 B-67 
176 .A 30 A-67 
163 A 65 A-68 
160 B 57 B-68 
159 B 61 B-69 
156 A 49 A-69 
154 A 48 A-70 
1'48 B 8 B-70 
146 A 74 B-71 
137 A 88 A-71 
131 A 79 A-72 
121 B 89 B-72 
120 B 90 omit 

89 B 87 B-73 
,-77 A 87 A-73 
70 B 77 A-74 
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Table III (b) Analysis of test results on 
True-False Section of Geometry Test. 

No. of No. of the test 
correct re- Orl:ginal el eme.nt in 

sponses Form Original Form 

788 
682 
682 
666 ., 
664 
640 

·581 
562 
552 
544 
518 . 
4?6 
465 
464 
462 

. 455 
446 
432 
390 
377 
373 
370 
357 
342 
347 
334 
534 
332 
320 
319 
317 
314 
311 
310 
·305 
301 
298 
288 
284 
284 
280 
271 
266 
255 
255 

B 
A 
B 
B 
A 
B. 

A 
B 
A 
A 
B 
A 
A 
A 

·A 
A 
B 
A 
B 
B 

I B 
A 
A 
B 
B 
B 
B 
A 
A 
B 
B 
A 
A 
B 
B 
B 
A\ 
A 
A 
B 
B 
B 
B 
A 
B 

:: 1 
1 

18 
20 

2 
2 

30 
5 

14 
3 

14 
11 
33 
31 
29 
15 

7 
7 
4 

25 
16 

·10 
20 
12 
2? 
10 
40 
34· 
35 
33 

3 
13 
23 
15 
31 
30 

5 
22 
18 
23 
38 
2.9 
26 
19 
11 

elements in the 

Elements o-
mitted or rank-
ed in New Forms 

of test 

omit 
A-1 
B-1 
B-2 
A-2 
A-3 
B-3 
B-4 
A-4 
omit 
A-5 
B-5 
B-6 
A-6 
A-7 
B-7 
B-8 
A-8 
A-9 
B-9 
B-10 
A-10 
A-11 
B-11 
B-12 
A-12 
A-13 
B-13 
B-14 
A-14 
A-15 
omit 
.omit 
B-15 
B-16 
A-16 
A-17 
B-17 
B-18 
A-18 
A-19 
B-19 
B-20 
A-20 
B-21 
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. No. of No. of the test Elements o-
correct re- Oniginal element in mi tted or ranl<-

snonses Form Original Forr.i ed in New Forms 
of test 

244 A ~7 A-21 
241 B g B-22 
238 A 16 A-22 
232 A 12 omit 
231 A 28 A-23 
230 B 16 omit 
222 A 36 B-23 

, 217 A 38 B-24 
216 • I B 6 omit 
196 A 9 A-24 
193 B 8 A-25 
188 B 34 B-25 
180 B 32 B-26 
173 .4. 40 A-26 
170 B 17 A-27 
168 B 41 D-27 
167 A 24 B~28 

163 A 21 A-28 
161 B 21 A-29 
·159 A 8 B-29 
157 A 27 B-30 
157 B 19 A-30 
148 A 37 A-31 
133 A 4 omit 
120 B 28 B~31 

117 A 26 B-32 
115 A 41 A-32 
Ill A 25 omit 
111 B 35 omit 
110 B 13 A-33 
101 B 22 B-33 
101 B 24 B-34 

99 A 6 A-34 
·:99 B . 39 A-35 
84 A 42 omit 
67 B 37 omit 
a7 A 39 B-35 
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Table III (c) Analysis of· test resul ~s .on elements in the 
.E!:2.Elem Section of Geometry· Tes~. 

No. of No. of the test Elements o-
correct re- Original element in mitted or rank-

sponses Form Original Form ed in New For ms 
of Test 

815 B 1 A-1 
790 A 1 B-1 
711 B 2 B-2 
592 A 21 A-2 

', 569 A 9 A-3 
, 548 A 10 B-3 

536 A 5 B-4 
530 B 32 A-4 
523 A 22 A-5 
513 A .::.3 B-5 
495 A 24 B-6 
492 B 8 A-6 
487 A. 27 omit 
476 A 29 A-7 
443 A 28 B-7 
419 A . 23 B-8 
382 A 19 A-8 

·. 382 B 25 omit 
378 A 14 A-9 

·377 A 8 omit 
353 B 30 B-9 
352 B 28 B-10 
350 A 26 omit 
315 B 31 A-10 
269 B 3 A-11 
221 A 30 B-11 
200 B 7 B-12 
199 A 18 A-12 
198 B 19 omit 
188 B 16 A-13 
183 A 7 s-13 
179 A 4 B-14 
l73 A 12 omit 
170 A 20 A-14 
168 B 6 A-15 
168 B 12 B-15 
160 A 15 B-18 
156 A 6 A-16 
148 B 26 omit 
138 A 40 A""'."l? 
137 B 23 B-1? 
123 A 36 B-18 
109 B 14 A-18 
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No. of' No. of the test Elements o-
correct re- Original element in mi tted or rank-
sponses Form Original Form ed in New Forms 

of test 

102 A 11 A-19 
102·. A 17 omit 

94 B 19 B-19 
93 B 4 omit 
85 B 10 omit 
81 B .33 B-20 
80 B 15 A-20 
71 B 20 omit 
64 B 41 omit 

- 61 B 5 omit 
58 B 36 A-2'.t. 
55 A 34 omit 
52 B 9 B-21 
52 B 17 .B-22 
50 A 35 · A-22 
50 A 38 omit 
47 A 33 B-23 
41 A 25 B-24 
40 A 16 A-24 
40 B 34 omit 
39 B 13 A-25 
36 B 24 omit 
35 B 39 B-25 
34 A 42 B-26 

.34 B 43 A-26 
33 A 32· A-27 
29 A 41 omit 
26 B 35 omit 
24 A 39 B-27 

'23 A 13 B-28 
2.3 B 37 omit 
22 B 27 A-28 
22 B 37 omit 
22 B 42 A-29 
21 B 11 B-29 
19 A 18 omit 
17, B 31 A-30 
14 B 22 omit 

3 A 44 omit 
1 A 43 B-30 
1 A 45 omit 
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Table IV (a) True-False Section of Geometry Test (Form A). 
Success of each element of the test by the "Good Group 0 

consisting of one hundred etudents ~hose gross scores 
vi,ere highest, and by the "Poor Grouptt Consisting of one 
hundred students v\hos~ross scores ~ere lowest. 

No. of test Success in Success in 
___ element Good Group Poor Group 

1 100 100 
2 84 57 
3 71 29 
4 64 26 
5 88 55 
6 87 36 
7 22 24 
8 99 93 
9 77 25 

10 77 45 
11 48 14 
12 84 38 
13 52 ·37 
14 87 19 

/15 80 47 
16 92 70 
17 72 37 
18 87 51 
19 70 49 
20 73 33 
21 64 30 
22 7·2 18 
23 57 23 
24 54 49 
25 82 46 
26 97 60 
27 63 15 
28 89 44 
29 80 55 
30 35 9 
31 80 42 
32 90 25 
33 79 47 
34 51 22 
35 80 39 
36 70 30 
37 93 47 
38 .96 90 
39 '· 40 :17 
40 72 49 
41 66 15 
42 ·94 25 
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No. of test Success in Success in 
element Good Group Poor Group 

43 72 33 
44 100 84 
45 46 14 
46 85 47 

,47 92 23 
48; 41 8 
49 40 7 
50 88 23 
51 65 21 
52 54 6 
53 " 94. 22 
54 87 22 
55 97 42 
56, 59 24 
57 47 22 
58 43 16 
59 93 27 
60 68 4 
61' 66 9 
62 37 6 
63 82 25 
64 80 19 
65 35 0 
66 71 ·6 
67 69 19 
68 68 13 
69 80 10 
70 54 10 
71 85 31 
72 75 11 
73 67 8· 
74 44 2 
75 :·70 10 
76 66 5 
77 57 8 
78 55 8 
79 '7 0 . 

"""' 2 
80 67 9 
81 :71 .7 
82 69 j 13 
83 67 18 
84 53 3 
85 45 11 
86 59 8 
87 32 0 
88 34 4 
89 59 2 
90 56 8 
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Table IV (b) True-False Section of Geometry Test (Form A) 
Success of each element of the test by the "Good Group" 
consisting of oni hundred students whose gross scores.were 
highest, and by the 1tpoor Groupu consisting of one hundred 
students whose gross scores were lowest. 

No. of test Success in Succ·ess in 
element Good -Gr.cup Poor Gronp 

1 101 86 
.. ? 

N• 98 50 
3 91 29 
4 42 7 
5 85 25 
6 32 2 
7 56 6 
8 80 11 
9 93 37 

10 86 40 
11 35 4 
12 56 4 

'13 6 0 
14 77 13 
15 50 7 
l6 10 4 
17 38 3 
18 55 2 
19 91 5 
20 60 5 
21 98 20 
22 96 11 
23 82: 14 
24 96 11 
25 17 0 
26 86 6 
27 101 1·1 
28 99 8 
29· 99 14 
30 87 1 
31 11 0 
32 21 1 
33 25 3 
34 27 0 
35 25 0 
36 51 1 
37 11 . 0 
38 20 4 
39 14 1 
40 46 4 
41 18 0 
42 23 0 
43 1 0 
44 3 0 
45 1 0 
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. Table IV (c) Logical Selection From A. ·Success of each 
element of the test by the "Good Group" consisting of one 
hundred students wh6se gross scores were highest, and by 
the "Pobr Group~ consisting of one hundred students whose 
gross scores were lowest •. 

No. of test· success in Success in. 
~~~-e_l_e_m_e_n_t __ f_!~~~·~G_o_o_d_G_r_o_t_lP~~~---P_o_6r Gr_ol_lp..__ __ __ 

1 93 77 
2 98 75 
3 92 62 
4 37 11 
5 75 9 
6 35 4 
7 76 . 25 
8 43 9 
9 49 10 

. 10"" 83 20 
lL 89 30 
12 69 15 
13 70 24 
14 92 47 
15 85 33 
16 47 17 
17 53 19 
18 67 17 
19 62 11 
20 66 . 18 
21 36 13 
22 68 10 
23 75 13 
24 34 7 
25 31 2 
26 19 6 
27 44 7 
28 52 11 
29 85 17 
30 89 33 
31 87 . 24 
32 66 4 
33 91 13 
34 71 5 
35 73 12 
36 52 4 
37 38 1 
38 57· 6 
39 8 0 
40 52 5 
41 36 1 
42 16 5 
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Table. IV ( d) True-False Section of Geometry Test Form B. 
Success of each element of the test by the ugood Group" 
consisting .of one hundred students whose gross scores 
were highest, and by the tt.Poor Group 11• consisting of one 
hundred students whose gross scores were lo\"est._. __ _ 

No. of test Success in Success in 
element Good Groun Poor Group 

·1 96 98 
2 95 42 
3 92 89 
4 86' 33 
5 88 61 

-6 99 77 
7 93 55 

,, 8 31 9 
9 35 17 

10 64 17 
11 65 46 
12 90 66 
13 80 46 
14 53 31 
15 62 47 
16 68 25 
17 71 13 
18 62 41 
19 65 11 
20 74 47 
21 51 39 
22 81 40' 
23 64 18 
24 81 19 
25 76 53 
26 53 20 
2.7 89 65 
28 73 31 
29 61 17 
30 75. 30 
31 74 31 
32 67 . 16 

1 33 48 3 
34 66 21 
35 61 47 
36 71 8 
37 79 23 
38 80 31 
39 93 62 
40 91 46 
41 50 13 
42 54 9 
43 64 10 
44 84 47 
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No. of test Success in Success in 
element Good Group Poor Group 

45 58 5 
46 85 48 
47 75 9 
48 78 62 
49 81 20 
50 71 7 
51 76 32 
52 81 36 
53 45 1 
54 82 29 

., 55 66 9 
56 65 19 
57 34 11 
58 40 25 
59 32 11 
60 55 4 
61 29 3 
62 31 4 
63 69 7 
64 94 51 
65 86 40 
66 36 13 
67 73 3 
68 58 1 
69 87 26 
70 57 24 
71 9.3 24 
72 78 7 
73 56 13 
74 64 4 
75 39 13 
76 60 15 
77 18 5 
78 23 as 
79 75 4 
80 62 4 
81 72 5 
82 39 15 
8·3 73 io 
84 74 5 
85 74 18 
86 63 2 
87 32 1 
88 81 7 
89 38 4 
90 50 9 
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Table IV (e). Problem .Sect-ion of. Geometry test Form A. 
Success of each element of the test by the "Good Group" 
consisting of one hundred students whose gross scores 
were highesti and by the "Poor Group" donsisting of one 
hundred students whose gross scores were lowest. 

No. of test Success in Suqcess in 
element Good Group Poor Groun 

l 
2 
3 
4 
5 
6 
7 

''8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35. 
36 
37. 
38· 
39 
40 
.41 
42 
43 

99 
94 
61 
49 
15 
47 
44 
93 

I 19 
34 
13 
49 
14 
27 
27 
47 
18 

4 
56 
21 
15 

4 
45 
18 
82 
45 
14 
78 
85 
76 
83 
88 
29 
18 

6 
30 
13 

9 
12 
23 
16 

9 
14 

83 
63 

5 
4 
2 
3· 
5 

18 
3 
0 

.Q 
6 
1 
2 
0 
9 

· .. O 
2. 
2 
1 
0 
0 

·o 
2 

12 
0 
0 
7 

10 
2 
2 

28 
1 
0 
1 
0 
0 
0 
1 
6 
0 
3 
1 
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Table IV (f) Logical Selection Section of Geometry Test. 
Success of each element of the test by the tt·Good Group 11 

consisting of ·one hundred students whose gross scores 
were highest, and by the n.poor Group" consisting of one 
hun'dr,ed students whose gross sec res were lo west. 

·No. of test Success in Success in 
element Good Group Poor Group 

1 
2 

·3 
4 

·5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

. 17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

'34 
35 
36 
37 
38 
39 
40 
41 

98 
·.95 
'56 
65 
81 
.45 

. 79 
50 
55 
70 
49 
67 
23 
81 
73 
72 
47 
93 

r 45 
89 
42 
2.9 
52 
29 
73 

. 70 
68 
22. 
66 
63 
82 
32 
73 
42 
36 
53 
26 
7·2 
27 
67 
43 

82 
53 
21 
34 
45 

? 
19 

1 
17 

:112 
18 
11 
4 
39 
11 
25 

2 
54 

6 
63 

3 
1 

15 
4 

18 
13 
22 

6 
11 
10 
11 
11 
15 
11 

3 
10 

0 
6 
3. 

. 18. 
5 



-29~ 

· Ta:ble V (a) True-False Section of Geometry Test. The 
reckoning of the total number of correct responses on 
newly constructed test from correct responses each 
test element received in the original testing. 

Fo~m A Form B 
No. of test· Correct No. of test Correct 

element Responses element resuonses 

1 772 1 749 
2 742 2 743 
3 725 3 691 
4 664 4 678 
5 656 5 652 
6 604 6 627 
7 593 7 592 
8 585 8 583 
9 578 9 573 

10 567 10 571 
11 559 11 558 
12 .536 12 543 
13 «'542 13 535 
14 \ 524 14 525 
15 518 15 512 
16 509. 16 511 

_,- 17 508 17 507 
18 501 18 501 
19 496 19 494 
20. 488 20 ·' 492 
21 483 21 487 
22. 482 22' 482 
23 460 23 479 
24 456 24 472 
25 451 25 468 
26 4.50 26- 445 
27 .· 430 27 444 
28 430 28 442 
29 425 29 '430 
30 412 30 427 

'31 408 31 411 
32 402 32 409 
33 401 33 406 
34 396 34 402 
35 394 35 400 
36 385 36 399 
37 367 37 383 
38 362 38 378 
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Form A Form B 
No. of test Correct No. of testt Correct 

element Responses element Responses 

' 39 339 39 356· 
40 332 40 349 
4L 325 41 340 
42 32E) 42 328 
4.9 314 43. 316 
44 311 44 311 
45 300 45 304 
46 297 46 295 
47 288 47 289 

. 48 285 48 . . 284 
49 276 49 278 
50 272 50 269 
51. 264 51 268 
52 264 52 259 
53 ·241 53 253 
54 241· 54 238 
55 236 .55 238 
56 234 56 233 
57 230 57 232 
58 228 58 226 
59 225 59 . 226 
6d 2.24 60 221 
61 218 61 219 

,62 214 62 208 
63 207 63 202 
64 201 64 195 
65 I 200 65 191 
66 186 66 185 
57· 176 . 67 178 
68 . 163 68 160 

.69 156 69 159 
70 154 70 149 
71 137 71 146 
72 131 72 121 
73 77 73 89 
74 70 74 
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Table V {b) Problem Section of Geometry Test. The reckon-
ing of tfie total number of correct responses on newly con-
structed test from correct, resnonses each test element re-
ceived in the original-testing: · 

Form A Form B 
No. of test Correct No. of test Correct 

· element resnonses element resnon ses 

1 815· 1 790 
2 592 2 711 
3 548 3 569 
4 536 4 530 
5 523 5 495 
6 513 6 492 

·7 476 7 443 
8 382 8 419 
g 378 9 353 

10 352 10 315 
11 221 11 269 
12 ·199 12 200 
13 183 13 188 
14 179 14 170 
15 168 15 168 
16 l60 16 156 

~ 17 138 17 137 
18 123 18 109 
19 102. 19 94 
20 80 20 . 81~ 
21 58 21 52 
22 52 22 47 
23 50 23 41 
24 40 24 39 
25 34. 25 35 
26 33 26 34 
27 23 27 26 
28 ·23 28 23 
29 19 29 22 
30 1 

Total . 7001 Total 7008 
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Table V (c) Logical Sel~ction Section of Geometry Test. 
The reckoning of the total number of car rect responses 
on newly constructed test from correct responses each 
test element received in the original testing. 

Form A ,Form B 
No. of test · C~rrect No. of test Correct 

element resuonses ele~ent responses 

1 
2 

'3 
4 
5 
6 

·7 
8 
9 

10 
11; 
12 
13 
14 
15 
16 
17 
18 
19' 
20 
21 
22 
23 
24 
25 
26 
2,7 
28 
29 
30 
31 
32 
33 
34 
35 

Total 

682 
664 
640 
552 
518 
464 
462 

. 432 
390 
370 
357 
.334 
332 
319 
317 
301 
298 
284 
280 
255 
244 
2.38 
231 
196 
193 
173 

, . 170 
163 
161 
157 
148 
115 
110 
101 

99 
10750 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

682 
666 
581 
562 
476 
465 
455 
432 
377 
373 
348 
347 
334 
320 
310 
306 
288 
284 
271 
266 
255 
241 
222 
217 
188 
180 
168 
167' 
159 
157 
120 
11·7 
101 

99 
27 

Total l0361 
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Table VI Revi'sed Geometry Test of. True-False Secti,on 
showing the number and Form of the test element and its . 
original number and Fo._r_m_. ____ _ 

Form A Form B 
No• of test· Original· 

1 

element Form and No. 
No. of test Original 

element Form and No. 

1 A-44 I A-37 
2 B-6 2 B-3 
3 B-49 3 B-27 
4 A-26 4 A-16 
5· B-5 5 B-2 
6 B-64 6 B ..... 12 
7 B-13 7 B-40 
8 B-48 8 B-7 
·9 A-59 ,g B-46 

10 A-28 10 A-46 
11 B-25 11 A-53 
12 A-2 12 A-55 
13 B-18 13 A-5 
14 B-20 14 B-35 
15 A-33 15 A-47 
16 B-37 16 B-31 
17 A-12 l7 A-25 
18 A-40 18 B-51 
19 B-52 19 A-63 
20 A-35 20 A-:t;;2 ·: 
21 B-38 21 B-71 
22 A-31 22 ;~::B-30 

23 .B-11 23 ~~B-28 

24 A-43 24 B-42 
25 A-50 25 B-54 
26 A-19 26 A-64 
27 B-16 27 A-71 
28 B-56 28 B-69 
29 A...:21 29 -A-9 
30 A-17 30 A-10 
31 B-24 31 A-20 
32 A-68 32 A-24 
33 A-32 33 A-69 

.34 B-17 34 A-36 
35 A-3 35 A-13 
36 A-67 36 A-54. 
37 B-58 37 B-34 
38 B-23 38 A~l4 

39 A-56 39 A-2.7 
40 A-57 40 A-22 
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Form A Form B 
No. of test Original No. of test Original 

element· Form· and No. element Form ahd No. ·-----------------·--
41 
42 
43 
44. 
45 

' 46 
47 
48 
119 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

; 61. 
62_ 
63 
64 
65' 
66 
67 
68 
69 
70 
71 
.72 
73 
74 

A-66 
A-23 
A-36 
A-4 
A-72 
A-60 
A-70 
B-42 
B-88 
B-60 
A-75 
B-67 
B-79 
B--41 
B-84 

· ·A-61 
B-33 
A-77 
B-78, 
A-39. 
B-45 
A-53 
A-11 
B-66 
B-80 
B-82 

. A-30 
A-65 
A-49 
A-48 

. A-88 1 

A-79 
A-87 
B-77 

41 
4:2 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56' 
57 
58 
.59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

B-29 
B-50 
B-73 
B-70 
A-83. 
A-41 
A-82 
Li-55 
B-83 
A-73 
A-34 
A-76 
B-81 
A-90 
B-68 
A-81 · 
A-86 
B-:-74 
B-76 
A-45 
A-62 
B-9 
A-85 
B-75 
B-59 
A-84 
B-62 
B-57 
B-61 
B-8 
A-74 
B-89 
B-87 
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Table VI (b) Revised Geometry test 
showing the number and Form. of the 
origin al number .. and form. 

of Pro bl ems Sec ti.on 
test ele~ent and its· 

·Form A Form B 
No. , of test Original No. of test Original 

element Form and No. e 1 em en t For m an d No • 

1 B-1 1 A-1 
2. A-21 2 s~2 
3 A-10 3 A-9 
4 A-5 4 B-32. 
5 A-22 5 A-24 
6 A-3 6 B-8 
7 A-39 7 A-28 
8 A-19 8 A-23 
9 A-14 9 B~30 

10 B.:..28 10 B-31 
11 A-30 ·11 B-3 
12. A-18 12 B-7 
13 A-7 13 B-16 
14 ·A-4 14 A-20 
15 B-6 15 B-12 
16 A-15 16 A-6 
17 ~-~0.' 17 B-23 
18 A-Y6 ·1a B-14 

119. A-11 19 B-40 
·20 B-15 20 B-33 
21 B-36 21 B-17 
22 B-9 22 A-33 
23 A-35 23 A-25 
24 A-:J.6 24 B-13 
25 A-42 25 B-39 
26 A-32 26 B-43 
27 A-13 27 A-39 
28 B:-27 28 B-42 
29 . A-31 29 B-11 
.30. 0·-43 
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Table VI (c) Revised Ge~metry Test of Logical Selection 
showing the number and Form of the test elenent and its 
Ori~tnal number and form. 

Form A Form B 
No·. of test Original 'No. of test Original 

element For~ and No .. el e m en t F' or m an cl 1J o . 

1 A-1 1 B-18 
2. A..:...2 '~·2 B~20 
3 B-2 3 'A-30 
4 A--14' 4 A-5 

,5 B~l4 5 A-11 
6 A_.:31 6 A-33. 
7 A-29 7 A-15 
8 A-,7 8 B.:.;::.7 
9 B-4 9 B-25 

10 A-10 10 B-16 
11 A-20 11 B-12 
12 B-10 12 B-27 
13 A-34 13 B-40 
14 B-33 14 A-35 
15 B-3 15 B..:..15 
16 B-30 16 B-31 
17 A-5 17 A-22. 
18 B".""'23 '18 A-18 
19 B-38 19 B-39 
20 

~ 

A-19 2G B-26 
21 A-17 21 B-11 

~ 22 A-16 22 B-9 
23 A-28 23 A-36 
24 A-9 24 A-38 
25 B-8 25 B-34 
26 A-40 26 B-32 
27 B-17 27 B-41 
28 A-21 28 A-24 
29 B-21 29 A-8 
30 B-19 30 A-2.7 
31 A-37 31 B-28 
32 A-41 32 A-26 
33 B-13 33 B-24 
34 B-22 34 A-6 
35 B-39 35 A-39 




