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CONCLUSION

This investigation is a study of some of the
abilities in predicting geometry success. The Subjeots
are 650 undred twenty-nine pupils of the Tucson High -
School, found in the first semester of plane geometry..
These pupils have been tested for, approximately, six
hourn_per,pupil‘, The results have been analyszed by means
of partial and multiple correlation, end it has been
found: | ‘

1, That eash of the abilities investigated show
| “gome po-itife relation toc geometry success.
2+ ' That reading ability 1s a negligible factor
in predicting geometry suoccess.
3. . That no ability investigated, singly or in
- combinatlon, shows a sufficlent degree of
~ gorrelation with geometry to justify aaéﬁr&fc'
proéiction of geometry success. |
4. That the regression equation developed does
| give a rough method of estimating é pupilis
soore on the geometry tests.
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 GHAPTER I,

- INDIVIDUAL DIFFEREKGE& IB ABILI?Y.‘ﬁ“

%h» ﬁholo field of tautl and mmnsuramantt 1: built
upan tho faot hhab pupila dirfer wiéely in their abiliﬁy to do
sohool work, iatady ct physical traits, such as stature,’
muaaalar skill and handwriting, and of various mnntal abilities,
tuoh as reading uilontly, spelling, solving problenl in arithu
motio, nlgebrn and gcemotry, revoal a wide variohy of scores of
tho truita maasurod ir ﬁheaa scores in the aifflrtnt traite
are represented graphioally, the graphs will show the same gen-
eral shape¢ This raet ‘seems to 1ndioata that dlfforcnaoa 1n
1ntalleotua1 ability are as marked, 1! not mora 80, as the
ditroranoea in phyaioal traits 0! lehnol ohildran. In ﬁhla
regard Rugg states: ”Behool men are agreed on ﬁhil aututanﬁing
fact: ehildren whom we have triod to teach in the same section
vary widely in abilityn Adminintratara are aaking frankly
whether it is not tntile to try to fit one oourlo of study and
one kind of mnohinory to suoh gross axfferonaoa in aapaeiky.

Rugg, H.Re "A Primer of Graphiéq and Statistiecs." P.8

The wide variety in diftercno@a in ability found in
the same sestion (or class) 1is due, first, to tho lack of
proper measuring instruments for determining th@ gbiiitiei re-
quired in the different school subjeots, and second, to the |
lack of proper means of determining these abilities prior to
studying the subject. |
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The wrdter has attempod to inweahigaco some
~ab111tiea which might serve as pouaiblo aonroes ot pradieting
goometry success and . to establish, 1f possibla, critoria tor

noationing geommtry pupila acoording fe ability.

ADVANTAGES OF SEOTIOHIRG PUPILS ACGORDING TO ABILITY. |
Tha roal eriterion for- aaationing geometry pupila
is the ability to de the work.- ‘MeCall names two advantagea
of sectiong pupils: | o | |
B "The first tunﬂamental objective of
alcssifieationn 1a to put togother those of equal cﬁuoational
-atatua. It is believad that homogeneous groupa will make more
latisfaatohy progress, due to the fact that the teaeher oan
tsach auoh a group almost aa one pupil,. The needs of allqupiln
.then are oioaoly similar, The work can be more exact1y adapted
"to all._jV-' ,
| “The second fundamental objective of
olaaairication 1a to put togath@r those who will, prcgresa at
Qqual rate. At best, periodic re~c1aasifioation will be neoeaaa_
"ary. These will nead to be mudh more frequant 1f proviaion 18
made’ for aqual initial adility only and not for ‘equal rate of
progresg. Provision should be_mada for both."

‘MoCall, W. A. -~ How To lfeasure In Edueation. P, 19-20-
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~ SUMMARY OF Pamous WORK. o

There has been only one 1nwoatigator in this field.
In 1918 Minnick made an inveatigation of abllities fundamental
to geometry. This investigation did not atbompt to find ori-
teria for sectioning geomebry pupils according to ebility. 8o
far as the writer has been able to determine the present study
is thé'firat,and only one in the fiela,__‘

Minnlck, J. H. "An Investigation Of Abilities Fundamental
 To Geometry 1918." |
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CHAPTER II.

SOURCES OF MATEKIAL.

Criteria 6: Success in Geometry.

One of the mein difficulties in making an investis

getion of this typé is the lack of proper measuring instruments
for determining geometry success. A review of the orly standard-

1zed geometry test - Minniock's sariaa of geometry tests - shows

that:.

1,

24

Se

4,
e

The test material does not cover a wide enoughﬂrangea
The matorial vill not measure the brlghtar pupils.

_The method of acoring 1a too tedious.

The reliabilitiee of the teatn are not g&ven.

| Einniok's teata cannot be shown to be reliable
measuring instruments of goomatrie ability.,

Ths writer has. devised five tests to measure geomatria

aocomplinhment. The test material is based upon an unalyail of

text books in geometry. The eriteria ror eslecting the material

are:

1,

2.
Se
4.
5e

To inelude da v;de 8 raﬁge of ggoﬁetrie 6p¢ratién a§~'
poaaiblea - | | _ |
Te use - the material generally taught in the class room.
To make the tests objeetivo.gnd easily scored.,

'To reduce to a minimum the amount of writing.

To select problems for the bests pupils, becsuse of
thelr complex analysis rather ehnn'proble@s whigh are
difficult because of their lcngtﬁ.
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The tests have been mimeographed and given as

‘standardized tests. They have been given this way for the

following reasons:

1.

2,

Se
4.

They can be treated in a purcly objestive way.

The conditions of the experiment can be controlled.
The tests can be reﬁeated.
All the results can be handled atatiatieally.

Vhat the Tests ﬁeaaura.

There .are fiva geometry besta in all, as follows:

1,

‘2.,
5.

. 4,

T

| Drawing the figure.
-Stating ﬁhat 1s given and What 13 to be proved.

Proof without reaaon.

| Proof with reason.

Multiple cholice.%

# A number of 1tems which makeiup this'teat have been taken,

with permisaion, from the Iowa High Sohgol‘contbat Examin-

ation.

¥

DRAWING THE FIGURE covers the field of getting a

figure to represent  the problem. The problems are represent-

ative problems end of sufficient range to test the ability of

the best pupll as well as that of the poorest pupil.

STATING WHAT IS GIVEN AND UHAT IS TO BE PROVED tests

another type of ability. Here’the problem is stated and the

figure given, The pupll needs to study the statement of the

problem and to name in the figure what is given in the problem

and to name what is to be proved in the problem,
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| ~ PROOF WITHOUT REASON is given to determine another
type of ability, allowing tree p1u7 to state a proof without
being reéuirsd:to ‘back up each statement with a éaisan‘ |

PROCF ﬁITH REASON requirea 1031331 thinking The
reasons are given at the bottom of th@ page, for each prcblam‘
There 1- only one prﬁblﬁw on a pagé. The pupil gives his proof
and in a parenthesis ntter each statement he enters the number
of tho~reason which apﬁlioa-tb,that 3tatemant. There is very
little writing to do. | | o
| o THE EUL@IPLE GHOIGE test eovera a number of terms
fand theorems not. oovered by the other tests,

' The response of the pupils to this type of

oxamination is, 1ndeed, satiafaekary. They have expressed their

approval, all of them preferring this type of exemination to any
other. |

-

The ﬁeliability Coeff;aient for each of the geometry
bests 1s as follows: | |
1. Drawing the figuressisecssecsssesccnses  o9479
2. Stating what 1s given and what is

to be px‘oved.;".‘u‘.'u‘u.'u._.n.nu : 8646 .
3¢ Proof wibhout_‘I‘ﬁalonog.'...Q.......’... .. «5310
‘ 44 PZ’O}OI‘;‘ with 'reason....-.........u-.u - +8136

5. Hultiple CholCeesssssssvscascsrssvess  «8946
These testa are divided into halves -~ one half con-
slats of the even numbered problems or statements, the other |
half conaists of the odd mumbered problems or statements. The
halvea‘gnd.tho total scores have been combined to make up the
combined geometry test. This test has a reliability of .890.
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Abilities Investigated as Possible Sources of
~ Prediction of Geometry Sﬁaeeas;
The following abilitiea have been uaed to furniah
8 poaaible basis for predieting gaomebry succesa-'
| 1. Intolligenee.
2 Reading ability.
3. Arithmetical ability.
4,  Algebraie ability.
The tests used to measure these abilities are:
. Otis Self Administering Tests of mental ability.
Higher Examination- Form A. The IQ has
been naéd az an index of Brightness.
Thorndike-leCall Reading Test-Form 3.
~ Stanford Achievement Arithmetic Tests- Form A.
| "a. Arithmetic Com?uzation‘, |
be Arithmetic Réasoniﬁg. '
Hotz Algebra Tests- Serie; As | ‘

, Ehe value of each of these testa as measuring instrur
ments of the above abilitles depends upon the validity and the
reliability of the-testé, The velidity of each of‘thé tests for
the measgrement of the abilities involved depends upon the méhner'
in wp&ch,tﬁe material is selected. In regard to his selection of
material, Otis ptatés: | L , | |

| "In soleeting.itéms for the Igterm@diatq
and Higher Examinations the Advanced
'ﬁkaination was drawn upon freely. .
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An equal mumber of items of other types,

some of which are ncv,.uura'includidztn

- order that the examination n&gh‘c sover

a large variety of gquestions and therefore
afford a more somprehensive measure of -
ﬁantalgability.= Prcl;minary editions oon~.
taining more than enough items were admin-
1stered to about one thousand high achool
students in Oakland, California, Roekford,
Illinois, and one thousand grammar sghool .
pupila in ¥oorhead, Hinnesota, fThese
atudents were divided in each case, into
two groups, a "good group" and a"poor group.”
The sama'numbcr~wcra<takznv:rom each grade
for both groups, The good group constituted
the young students, and the poor group the
0ld students. These groupa‘had rcaghed the
same average educational status, therefore,
‘but at different rates. Fow it is the rate
at which the student can px}ogreu'thr_oggh
sehool that the mental ability test is chief-
1y used to oredist. Therefore this is be-
1ieved to be the best eriterion by which

to judge the valldity of each item that goes
into the test, The mumber of times each
item was passed by each group was then found,
and only those items ohosen whish shoved a
distinet gein In '
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number of passes by the good group over
the number of passes by the poor group
in spite of the fast that the medlan age

- of the good group was over two years less
then thet of the poor group. Bach item
Justified its inclusion, therefore, bee '
cause it distinguished between students -
who. progressed slowly and those who pro- -
grossed rapidly.” '

, The Menual for the Thorndike-lcCall Reading Test states
nothihg in regard to the selectlion of msterial ineluded in the
teet, But in regard to reading ability Thorndike aayag in part:

"Urnderstending e paragraph is like solving
e problem in mathematios, . It consists of
'saleoting the right elsments of the situ-
ation ana putting them together in the right
relations, and also with the right amount of
weight.cr_imﬂluenca,_or.force.for each. The

mind 1s assailed as it were, by evory warﬂ“

- soften, emphasize, correlate and orgenize,
21l under the influence of the right mental
set or purpose or demand."

Tnorndike, E.L.  "Reading As Reasoning: A Study 0f Mistakes In

Paragraph Reading.” Journal of Educational
Psychology. = June 1917.
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| Ve may feel confidemt that the Thorndike-NoCall Reading
~ Test 1is wvalid because of the knowledge and experience of ‘the authors
1n this field;
In regard to ariﬁhmetieal ability the- authara of th:
stanford Achievement Arithmetic Tests state:s _ .

"Pest 4~ Arithmatio Computationg":ﬁho selec~
tion of problems for the afiehmetieaiieoﬁpu~
tation test was based chiefly upon an anale
¥8is of the leading text books in arithmetio.
In this manner 2 eollestion of eight-seven’
types of problems in arithmetic was made. T
These types were thon redusted to fiftyu;ii |
by the combined judgment of the threq‘authbri,
who rated each type upon the basis of desir-
ebility. Three probloms of each of the fifty-
six types were_inéluded in the first try-out,
or one muidred eighteen in allsivpon,tho basis
of this try-out, two f£inal forms of forty-.
seven prébleﬁéhéauh-were:cdﬁatruotod,'thchhiat”
eriteria for selestinu being,' (1) the inelusion
of as,wide a range:of‘diatlnet types of arith.
metical operations.as vossible; (2) the reten-
tion of items kmown teo bevgsnefally taught in
elementary schools under modern practice; (3)
tr.e principle that thévneceadﬁry aifficulty in
the upper ranges.should be sesured by the use
or problmn Involving- cwnplex analysis rather
than by the use of probleu: ditficult mar«lr

because of their length,®




“18e

‘"Pest 8, Aritimetic Reesoning; The
guiding principle in the selestion of
arithmetisal-reasoning problems was that
of minintsing the labor and the time
necessary for the mere computations in=
‘¥olved in reaching a solution. This
prinaiple was deemed impoptant for m
reasons: (1) The present test "twa'nog.
duplicate tha test of arithmetical compu-
‘bations; (8) the method followed pomu

" a-more complete measure of the rational -

' processes mmv-c in the solution of the
problems. A few problema which invelve ;
irrelevant data have been m:.m.

"The original set of problems mbam 885,
tut these were redused without further
try-out to 144 by the combined ratings for
desirability by three judges. The first
try-out included three forms of forty-eight
problems eash, and on the basis of these
results two iral forms of forty pmmm

- each were comtmcm.

¥anual Stanford Achievement Test.  P. 10-114




Algobta Tests:

616w

 "The scales consist of five different.

. sheets of algebralc exercises designed

to measure the ability of pupils in
elom#ntary algedbra. They are:
1. Addition and Subtraction.
2, Multiplieation and Division.
S. Equation and Formila..
4. Grapha, |
5. Problems. |
"The first two scales, it will be seen,
‘are designed to test the ashievement of
students 1nlth9 run@amqptal‘oporntions,
involving integral, fractional, and rad-
1eal axpredﬁ;ana; ‘the second twt; to
test the abllity of students in hnﬁdling
the instruments of quantitative thinking;
while the last is eomposed of i@rbal’pro-.
“blems of the type usualxystrasaed‘iﬁ first
yeai algebra,” -
"The scales were derived from data obtained
from tests given to over 16,000 high sehool
students. The schools which oooperated‘ih'
standﬁréiiing.£hé‘acéles varied all the
way from the small rural high school to the
large cosmopolitan high séhool; Classes
were tested in eighty-four high schools
located in the states of Hassachusetts,
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Gonnectiocut, RKhode Island, New York, Ohio,
wtoééhaing“ulanauri, Oklahoms, Colorado
‘and Washington, and the results subjected
%0 intricate statistiocal treatment., The
~diffieulty of each exercies, or 1£s posite
ion on the scale, was determined by the

percentage of pupils solving each exercise
correctly."”

Teachers! Manual For First Year Algebra Scales., -Hots. P, 7-8,

Problems mnking up- lories A of the Hots tosta ars not
nnmbored eon-ocutivoly. In acoring it has been nseo-nary_to re-
rumber and divide each test into two parts, the odd mumbered
problems making up one part and the even numbered ones making up
the other part. All of these teats have been somblned into one
test by combining all of the odd and all of the even rumbered
provlems- lnd{by eoﬁbinthg the total scores. The reliability of
the combined tests has been round by treating each half of the
eombined teltn as a separite test,

Reliability, Coefficlent For Each Test:

~ Arithmetic-Computationeseessseccrosses o827 .
.Arithmotic-ﬁ§§§onina..;.......QQ...~.. ~ .842

. ReBAINGeissiecreroscracnonccssccrecesen  oT48
Intelligence (Otis PEBE) eeersnerannons 876
Combined Algebra Testseesessesescesess o816
The high reliabilities of these tests show that
they are satisfactory measures of the abilities
they represent, '
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THBATKEﬁ? OF DATA.
!ho COrrelation of Ruﬁh of the Tests With Goomstry.

Geometry and Arihhmttic Gaaputatian.... 549
. ;: Gaomotry and Arithmerie Reanoning..s.;f o843

P
...........

............

‘*Goomatry ard Alsobrn.....‘....a‘..‘... +596
Thoro 1: a ponitive relation botwaan each taat and
goomotry, but this relaticn, in any caao, is not surrioient bo '
justify tha use of any of the tests as an aceurate moann of |
predioting geometry suooeta.; It is :ntarcnting to. ncte thst,
eontpary to popular opinion, the relation betwoan geomotry and
| rcading is negligible. ‘

~ Percent of Heasurable Differences. -

* Geometry and Arithmetio Computation... 274
l" Géometry and Arithmetio Regsoning....- 2966”‘
Gooﬁntry and neading..;...;......;.... 514

..............

..........

Goemetry and Algohra.................. 94.0'
| Thero is a cmaller percent of measurable differonoe be-
tween geometry and algebra than between geometry and oith‘r.of
the othar tests. In other words, the ‘correlation between
geometry and nlgcbrt 1s highnr than batween geometry and eithsr
of the other to-t-. This 18 the ‘eoneclusion ‘reached from the
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corralation coefficient for these two tests, Arithmetie
Computation and /rithmetic Reasoning, respectively, are the
next in order in ﬁheir relatlion to geometry. This i3 also
seen in the coefflglents of correlation for sach of these
tests. and geometry. Howsver, reading hes 2 higher correl-
ation with gaomebry then intelligence has despite the fact

that the coefffelent of correlation for Ceometry snd Intelle

1genee is greator.than the coefficient of correlation for

Geometry and Reading.
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CORRELATION BETWEEN TEE TESTS. \

Arithmetiocs: Arithnetic-: nmungz Intolls.ganob : Aigebr.
~ Computation: . Reawninax

1 $ xw - ‘3
R . 1. 8 .8 i .
Gaomotry e o649 3 4543 : .883 +508 ) %93
SR 3 : : 3 3 » :
1R H - R TR D ' 3
Arithmetie-: :. 611 1 178 : 383 s
mmtation'. T I T T § _‘ .7\.
SO T 3 3 3 o i
- 3 L . o R A
Arithmﬁc»s P 1 I «B4D 1 o390 [ 1 . o581\
Ros.aoning ¥ I e Cp o e r \\
g 3 3 ] . -\
B : ) t ] N \ N
"Ruding SR | t 3 i 472 3 L86] '
A, : 3 ki 3 \
' R ) s - ) t R SN
Inbolligenoo- s : t 1 <842 |
3 t 3 : 3 »
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Technique Used In Obtaining The Regression Equation,

- It is generally recognized that the best tool for
the study of edusational problems of this type is the partial
regression equation, There are several plans for working a
partial regression eqﬁation, viz, Yule's, Kelley's, Rosenow's,
and Huffaker's. ’

Yule, G. Undy: An Introduction To The Theory Of Stataaucs,zjaié. |
Xelloy, Truman L.: Chart To Facilitate The Oaloulations Of

o | ~ Partisl Coefficients of Correlations and

R , | Regreaaion Eqnaeiona.lsﬁl.
Roaandw, Gurt: The Analysis Of Mental Functions, Psyehology
.‘ Monographs, Vol. XXIV No.5, 1917.

Huffaker, C.L.: A Contribution To The Technique Of Partisl
| Correlations. Journal of Approved Psyehology,
June 1923, |

Euffaker'a plan for a six variable problem is used in
this study.




2.
3.
4.
5.
,8.

K - 329

Variables.

GeOomOtrY secevssccnccscarnee

Arithmetie ComputatioNessess

Aﬁitﬁmﬁti@ RG&‘GﬁiBGG’tho0i‘

Readmgo'i'oi'iamnw‘dw_oc.l-to-o

IntelligencOsisscesssscscessse

Algebrliceccsissccsccsasesnse
o R

~ Reliabilities.

«880
«827
842
746
878
816

Zero Order cegrfioicnka.

12 = 549
13 = 543
rg =z 283
T16 = L508
Te s 506
Tz = 611
Tog = 7R
Tog = 323
Teg = 583
Tss 3,249
a5 = «390
Tse = ,581
T45 = 472
T46 = 261
Tge = .84
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Fourth Order Coefficients.
 T12,3456 = ,226 |
- F13.2456 3 ,161
T14.,2356 = ,035. .
T15.2346 = ,252
- T16.2345 5 ,248 .

R P N ]

.......

x1 = 1.96922 + .922x3 + .30Txz4 + 1.024x5 + 1.186xg
or, in seore form: '
Xy = 1.07Hp + J92Kg ¢ o51Xq + 1.02Kp + 1.19Xg - 24.792
And the total correlation ofutho composite with the critorion is:
- R1.25456 = .698
When reading is eliminaﬁad.eha partial regression equation is:
X1 = 1.064Xg + 4681 Xg+ 1,082X5 '+ 1.183Xg = 11.01
And the correlation of the eﬁmpéaite‘wiﬁh the eiiha?ion is:
| ‘R1,2356 & 606 | |
From this ib is clear that reading has very little valuo in
predicting geometry suceess.: |




2 o
Iﬁ thia equation

31'1. the estimated seore on the geometry test.

Xg 1s the score made on the Arithmetic-Computation
test. - | .

Xz is the score made on the Arithnucic~xoas$n1ng
test. S . |

X5 is the ascore made on the Intelligence test,

- Xg is tho seore made on the combined algebra test.

- 1f ﬁhoao ‘sgores are knnua it is po;a&h&s by use o:

this oquatiun bo givo a rough ostinato ot the possiblo scoro ofi
the geomctry teats. |

| LIMITS FOR FAST, NORMAL,AND SLOW PUPILS:
_SQQtion. . asurc linit: for each seotion,
A eessescscescesse 184 and above.
B eeerceseesccsces - 93 to 123,

C  escacescssesecee . up to 92,




S8ince the mean and P.E. for the oriterion are 108 end .

15.3, respectively, we obtein the following limits for seotion-

S.ng"pupi‘.‘.n o

Sqmtian 2 Limﬂ.ta E‘er Euh mt.’mn : Pweont of Pupna For ’

3 H
-3 8 Eauh Swtmn.
L3 t
o - : ' H e ‘
A i .. 124'and above 3. 25 -
t SRR H
D YR §3. to. 133 - H 80
. ; . v z N .
C H Up to 98 $ 25
St ' S '—m o o

[ EEN S A E NN NENY ]

: Illﬁutmtion showing the application of the Regression

Equation:

Pupils: Arith-:

Arithe ; Intolli-z

Algebra: Estimated; Section

: metie : motis : gence .: Score : Score t
: Compu-: Reason-: Score . : N : s
;- tation: ing $ s H 3
i Score : Score : g ' § -
ee. 87 3. .86 ¢ B4 A5 3 I : B
IR SR S SRS S S =
R : ¢ : $ :
33+ 40 : 33 I 3 § s 31 : 146 A
8 H : H 3 : !
v R R : :
126 : 26 : 14 1 B2 1 13 : 66 : c
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o 2h§'ﬁnik Seores" of Each Pupil Ih xadh Measure Used,
Pupil: Combined: Combined: Intelli-: Arith-3 Arithe : Reading

.3

: metie : metie

: Compu~: Reason-:
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" Read this page. Do what it tells you to do. |
Do not o thj.l per or turn it over until you are told

to do so., Fill these nku by giving your name, age, b&rthﬁay,‘
eto., Vrite plainly, -

Hmﬂqoaou&t,w»t_unucq-Qt-c;m last birthday......-\u‘...,“.yoarh
Birthﬂay...u...g.n..«....Ol&ﬂl;’un........Date...u...nlﬁ.o.

8311001.00...000oao.ooococotciw‘Qoocctotooa&tooocoooo-oooo0..90.

This 1s a. geﬁmstry test., On the sheet which you have re-
- oelived are exdrcises from geometry. When the signal to begin

© work 1a given, fold bask the geover sheet, read one of the exercises

carefully, and then in the space pwnvidad draw the figure for thc

exercise, Then read another and draw the digure for it. Draw the
 figure as accurately as pobdible but you need not make actual
congtructions. Do not attempt to prove the exercise. Simply draw
the figure., You ma§ do the exercises in any oder you cars. You
1111 hnvo thirty mirutes. in which he oempluee the work. '

Hore 1s u tample prnblamz' Study 1%,

Thaorem I.

If two eircles are tangent externally,
the tangents to them from any point of
ﬁhe common internal tangent are equal.




Porm A. L
|  Draw the figure for the following proposition.
"I,  The line drawn from the center of a eirele to the point

- of intersection of two tangents is the perpendicular
bisector of the chord joining the points of contact,

.......................................

Draw ﬁho fignre for the folloving propeaition.

I, If two common external and two common internal tansants
' are drawn to two cireles, the 11na~aagmanbs intercepted’
bctwoen tho peinta ef eontaet are equa



Form ‘c.

111,

- 88w

. Draw the figure for the following proposition.
In a triangle ABG the side BC is bisected at P and AB is

. bisected at Q. AP 12 produced to R so that AP.QQuiln'PR%

and CQ is produced to S so that CQ equals Q8, Prove tha
S, B, and R are in a straight line.

Draw the figure for the following proposition,

The perpendiocular drawn from the point of intersesction
of the medians of a triangle to a line without the trie
angle is egqual to one-third the sum of the perpenﬂieulurs
from the vertices of the triangle to the line. ‘



«J0=
Form A,

Draw the figure for the fa;lowing proposition.
Y. The bisectors of the angles included between the

opprosite sides (producked) of an inseribed quadrilat-
eral intersect at right angles. ’



~

F@rm Alb

24
Se
4.
6o

6

‘Draw a tangent AB.ssessscsescnel :
‘Draw a tangent ADssscesiesnssesl A
‘Draw Acgup...¢¢..¢...¢¢.;waaqa;1"

‘Draw BDQD.QQQQQQQ.Otil‘tiut"t‘l

DT&W triangle ABﬂctcb..;.o«'qsﬁl

| Problem I.

Seore
Draw oircle whose center is C..l

......................
M_ .

]

Problem 11,

’ ‘Soore
Dra' circle O -oo&-;.o.a&..ovoco..tl-

-Draw circle O'separate from. -

'011‘019 o...0....O..’.O'QOO‘.I...’..I
, Draw a common external  tangent AB..l
‘Draw a common external tangent CD..l

Draw a common internel tangent GH..l
Draw a common internal tangent EF..l
) . h Il 23"

. Probléﬁ 111,
SGOre

Draw median APgottooaooootOﬁvtilo
Draw medlan CQotoboaOotgocuotool
Produce AP to R so that FRsAP..l

Produce CQ to S a0 that QSeQC..l
Draw SBR..Q;....O..oa-oooognoool

6




-
AuswERs

Form A,

1.
B

Se

4.
.

6s

e

‘Problcu IV,

Draw medians BN,CR

soctii% at some point O;a..;c.ol‘

Draw
Draw AE perpendicular o XV¥,sesl

any line without trie,

ABC¢.¢0caQ.vgouﬁpnc&@gt@tl.

Draw OP perpendicular o0 X¥sssel '

Draw BG perpendicular to X¥,.esel

Draw CH perpendicular to XY.sssl
,

................

Problem V.

Score

Draw c¢irele whose acenter is 0..1
Insoribe the gquadrilateral :

mn.lcﬂttctotttﬁtnt.obtocouo«‘ﬁl
Produce AB and CD to meet at F,l
Produce BC and AD to meet at E.l

‘Draw FN, the blsector of

angle Af‘D......n.....m....-ud.
Draw EN, the bisector of

.........

.....

S ~  Seore
Draw & scalene tri: e ﬁ!ﬁ;e.wi.

Wy




Read This Pasa¢ Do Ehat It Tells You To Do.

Do not open this g per or turn it over until you are told
to do so, Fill out the blanks be&su giving your name, age, birth-
day, etec. Virite Plainly,

NaMeupeosovossnsssnvsssssssesscesesige last birthdny;......-;yoarl;

BirﬁhdﬂYooo-¢ca-cnoooa.oot:.-ucsatﬁl&’ﬂtoaoacoooDﬁﬁO-aoaaoocolsttt

36h001.ot.t.ca-Qoonoaootoooﬁooctoo‘o¢0137000‘¢anotoﬂnct.tc.;ut.toc

This 1s a geometry test. On the sheet which you have re-
ceived are exercises from geomtry. When the signal to begin work
is given fold back the top- sheet, read one of the exercises care-
fully, and then in the space proviéed state what 48 given and what
is to be proved in the exercise, Then proceed in the same manner
with each of the other exercises, State carefully and exactly
what 1s given and exactly and fully what is to be proved. Do not
attempt to prove tre exercises. Just state what is given and what
is -to be proved. You may do the problems in any order that you care,
You have thirty niuates uhiah ta conmplete  the work.

Here is a sample exercise:

- Theorem: - If two circles tangeat extornally are tan«
o gent-to a-line AB at A and B, their common
internal tangent bisescts AB,

- Given: - MC§rgle 0-and circle O! tangent extcrnally
a '
Circle O tangent to AB at A.
Circle O' tangent to AB at B,

NP is the common 1ntcrnal tangent meeting
AB at X,

o Prave{&hat: SRR AK-a‘EB.-

DO WOT TURN OVER THE FAGE UNTIL THE SIGKAL IS GIVEN.



Form B.

 State what is ‘given and what ia bo ba proved 1n
the rolloving exercise.

I, - Problem: . = . The sum of the distancea of any polnt
g . -~ within a triangle from the three

vertices of a triangle is greater than
half ehs of the :iﬂea.

‘,Given:”,

To Prove That:

Séate'vhat is given and what is to be proved in
- the following exercise,

II. Problem: S The shortest chord ﬁhat can be drawn
: : thru a given point within a eircle is

that which is perpendicular to the
diameter thru the point.

Given:‘

To Prove That:




: :
Porm ‘Bo | ' v . ‘
~ State what is given and what is to be proved in
| the following exercise. ‘
x::i. Problem: = If m girsles are um internally
| - and chords of the ocuter oircle are
' drawn to the inner circle,

that chord is the greater which is
parallel to the common taagqnt-

Given:

To Prove That:

aeate 'hat is givun and what is to be provod in
the rollowing exercise.

Iv. Problem: © If from One cztneaiey of a given side
‘of a triangle a perpendisular is drawn
. to the blsector of the angle opposite
‘that side, the line aannocti:g the root
of the perpeadicular to the mid-po :
of the given side is egqual to onanhalr
the difference of eho other two sides
of the trinnglo.' ‘ :

Given:

To Prove That: -



Form B,

State what is gtvun and vwhat is to be proved in
t;he following mr&hm | :
Yo Problam., ‘ The nqmm on 'chc bs.uaeor er an angle
B of a triangle i'k;zitl to the pradnnh
of the sides of
the proeduct of tht 8 t& made
bigsector upon the 2ide of
triangle.
Gtvoni

To Prove That | /}



480 |

Porm B,

Problem I. Given: 4

= S . 3@021‘0
1. M&WO m any Wmlaiﬁtﬂﬁﬁib
2.. K Q% point % thin  triangle ABC..l
Se NG us amm*ibblcaattdowi&a

To Prove That:
1.

Problem II, Given:
1.

2,

B

4,

. . 4 5‘
~ To Prove That:

Problem I1I, Givens

To Prove That:

m) ' wcq.a*»nnot&toocooao-ouoocus

¥A + B ¢+ m) 2(AB ¢ B ¢ AC)eeesl
P

Girnlo 0s . 8core

any point within airole Oveswsal
b 8 diameter thru Pesessccassiesl
AB, 8 chord thru P perpendicular

to GB&*G&’Q“‘..OQ’.h‘t‘.l"‘ﬁb!cbl

XY, any other chori ghrﬁ Pevessasel

’ 809”0

cirolo 0 .and OY tangent inter-

nlllY ‘t mﬁtﬁ&ﬁtuﬂtoonamttocccoonog
CD is a tangent %o Q'cplctﬂauou--ol
CD 18 a chord of oircle Owececocecsl
AB is t&ngmﬁ to circle 0%ceeeescel
AB 1I’Fl?l11ﬂl 0 X¥esssseccnnssand
XY i1s the common extreme tangent..l

‘AB is gf@ﬂh@r than GD.....--......l

8



¥Yorm B,

Problem IV,

?roblbm ??

AN

'Giveha

1,
2.
o
4.
B

To Prove That:

(Given:

la
2
Se
4,

To Prove Thaty

3

Tr

Soore

1‘%&15 AB@ %riangla...-.-~¢.1

BD bisects le AB@,&;......’.ﬁ.»pl

CE is

oular €6 BDeevesssesel

¥ is the mid-point of ACeessasnensel
m i.ﬁ mm*#hd&l%‘vc;o;tctcn‘nuuatl

ME t»ﬁ"‘n hat EG)cq*aeu&ocndooo-noca;

Triangle ABC, any kriangla.....‘.eal
Angle ACUB, angle of triangle ABCssel
CD, the bia@ctor of the angle ACB,.l
AB, third side of tr&anglo ABCuevseel

2
™

e AC x QB ~ AD X DB econceosnepl



=48
GEOMETRY TEST

Do not t@rn,this_paga until you are told to do so.
Fill out the blanks below,

Eam@n.u.....u.u-....n.qu&ﬁ 1&3% bir'khdayu.u..u--.Jearn-

Birthday........u.....u....Glassun.-unata...........aulQu.

SQhOOlQ000060000‘!.0000&0 otacottltcitthanigooo'otccca;oco-o.oﬁo

DIRECTIONS

This ia a geometry test. On ths rollowing pagea are some
problems to be proved. The figure for each problem is drawn. What
is given is stated. What is to be proved is stated also. There
are & number of facts stated about the figure. Fpom all these
-facts you are to select the ones that prove the problem. Arrange
your proof in a loglcal order. Plase your proof in the space pro-
vided. Do not give the reasons for your proof. You may work the
problems in any order. lio other lines need be drawn. You have
thirty nminutes in which to complete the work. _

Here Is A.Samplea
pls B Given: _ ‘
* & . . . ] :
. - AB 1is parallel to CD. -
; AD and DB are transversals.
D =3 L 1 equals L 2,
To Prove That:

. AD equals AB.
Other Facts: "~ PROOF.

AD = AB + DB

13 =12

14 +15 =180
L1+13 + 14 < 180
L1=13

L6 -1L1 +12

11 =12

o0 o8 S8 65 S0 &9 8 &8



Form C.

I
Given:
14 oquas Is. ./

To. Provo mm .

Triangle AOC is eongruen

rlangle BOD,
gther Facts: - PROCF,
g ) - s
11 + 17 ¢ 180 : Do not place ona figure upon
Ll = 12 ¢t the other.
W = 14~ L5 -3
6p + DB ) OB H
5 = 14 3
I8 + 13+ 12 5 180 :
7 = L6+ L4 3
: :
;



Form C.
1I1.
Given: | 4
Triangle ABQ .is any triangle.
11l equals 12, ‘
‘To Prove That; A
BC 1s greater than DC.
other Facts: S PROCF,
:
L1 ¢ 14 + 13 = 180° :
14 = 12 4+ 18 . :
16 = Ll ¢+ 13 :
AB 4 BC ) AD - DO
L5 = L2 L3 ‘ :
18 ¢ 15 # 16 = 1809 :
w> 12 o :



Yorm C., _
- GEOMETRY TEST
111,
| Given:

011'010 Qu S

R 1s any point within b‘imle 0.

AB is any diameter thru point R,

ﬂiamothwe!wrdthm X

pain‘b R

0X 38 & radius,

| A
To Prove That: . PROCF. e
Ll1. 2 14 « L3 :
18 # L3 = 1809 :
!
OR + mc) 0x s
15 = 14 4+ 12 :
:

OR + RX> . OR + RA :
OB = OX :

OB = OR + RA



l‘f’vcn

v,
| Given: ,
Circle O and Girele 0! tengent.
internally at point A, .

CD 1s tangent to Cirele 0. - c
- AC, AB, snd AD are drawn as shown,

To Prove That:

12 s 13,

A
' : . DS .
 PROOF. - - (F411 in the blank spaces below.).
i1, 18 '1is MOABUTOU0 DY scscovcssvsrsoniccsnctscsssccsncnss
e 11 + 12 18 measured DY sesecrscssccresstscscscsacce
S L1 + 'LB 8 L sssceverasocssnrnncsnsvnciscesccnsenes
‘* Ll - 4 L (B AR AR R R R AR A R AR AR AR R A LR RS AR S NEEAA N
B L5 4 L3 3 L seessvessccvsrsvcsscscssenssosasosncsonyr
G Ll + 12 o L.»titt"lnt#‘cl'ooﬁntotﬁvctcbﬁooooé'ouvu
Te 12 = L esseenccesccncesvnscerssnsscsnvecsrscsntsccncsen



ﬁ@rm Co

Problem I,

Problem II.

Problem III.

1.

2¢‘

Se
4,

1.
2e

Se

4,

‘Problem IV,

2e
Se
4.
5

7.

{ vt‘riya.nglq BM,Q*»Qn»utnuto&»ao«»%»zl

:XR + Rd),‘KO;Q;;nocvpioath;cﬁrﬁcal

Seore

i‘OQ - OBtf&ﬁq%mqu’ubnon’»nomﬁwﬁl
-
14

nqu.pb»oﬁtmacnnoanvﬁﬁﬁﬂc
vaﬁnwegﬂﬁt’ﬂt’lu‘tﬁﬂt,b‘tl

Triangle AOC is congruent to

ﬂll

4

Score

L5 quﬂﬁ!‘éooolQQ-GOQQQQOQQQ&QUI
Ll -3 Lﬂw#«w%o;«a»gqtmatitoevwaww&l
L5 m«ttﬂgqcbaH&c‘ton&lpeﬁ-nwttttl

BC‘ Dcoouch‘nouoccoOddﬂﬂqoiﬂﬂlz&

Score

X0 = RO + RAevocosnossscsanssncecl.
XR + RO\ BQ*RAnothaoauo‘inﬂﬂ&l |
m) B&Oi‘b'*‘0.0QOGO000QOt"’&i&’ 1
e &Zw

8core
is measured by £ arc AXBeseseel
L2 1s measured by ¢ are AXB.l
Lﬁ P-4 Lﬂoacauocccobﬁbﬁqutbétl
Ls‘.#"QQOUQQQQO0'.0000‘“0“1
L3 > Lﬁo;~nouu-~c&couqa&»c&o1
12 - LS - w«»;.c:gw&ﬁwuaottbl

Q.QC‘Q.O.l'.l’ﬂ"&d.‘.l"gl

v

BEGEEES

0



’,b’ﬂ De

Do not open this or turn it over until yau are
tbld to do.s80, Urita o |

’hﬂ‘covcc«oc-wooanauﬂﬁis§A8$ lﬂﬁﬁ biﬂﬁhﬁﬂyiqaqoacoa»ctacﬁ,“!‘.
11rthday.............u;..«Gluaauyca,,,..‘.u.oanato‘.......xﬁéc..

a‘hﬁclaooccvvmvncuﬁtihlbicﬁiiiﬁthtitoaityttat‘c&tuﬁbblo‘tﬁluatao

Read oaah quautien and seloet the best answer to the ,
estion., Reoord the number of the best answer on the dotted
ine as shown 1in the sample below, Time allowed 1s thirty
minutes. Do not waste tine on diffieult 1temas

Bgmpioit"

‘1. Geometry 1s & branch of (1) ﬁiﬁ;ory (2) English
L A8) lrizumaticn, (4) Setence, (8) Educations ’

0‘?#..

2, .An exsmple of a pel;gan is a (1) line, (2) a
: eirele, {(3) an angle, (4) a trinnglo,'(a) a
‘pos.nt. o
4

(XX EX 2/



-85+

_Form D,
. Answers
1+ A straight line is the ehﬁr%aat distance between two
| il; bisectors, (2) cireles, {5) Jeci, (4) points,
B thsorema. thté«t&t&;:mﬂt&iaftiﬁau%&tyt@%yai»iﬁanaéttiaa
2+ The sum of the angles of a triangle slwa 1
(l) 600 (2) 156° (5} 8?0“ (é} 186% (”) 390 eevessivéibe
2, The supplement of an. ungle of 60° 15 (1) 30° (2) 90°,
' (5) 1200, (4) 3000, (8) 60° .«wuwwu&mgniwcu“unan
4. If two straight lines. 1&#&@%«@3 the vnr%iﬁalbsnglna
~ are (1) adjecent, (2) isosceles, (3) parallel;,
(4) equ‘l) (5) roflax t#tt&ﬁtbﬁﬁﬁitatcua%ﬁ&éﬁ&t&anc;nsqaoa‘o
By If one acute angle of a »ight trlangle .
othar iﬂ (1) ﬁg% (3} w% (5) &0”’ t‘) % ?ﬁ) mﬁ ssesds
284 A abraignt line Joining any two points: in a sircun~
ference is ealled (1) an gz, (2) chord, (3) dlameter,
{4) median, (5) radiﬁﬁtﬂwtiﬁt#rkqtG#G*%#&nﬁ#'tfrcitttfta¢020
¥. The complemont of an angle. 57&913 (1) 759 (2) 56°,
o (5) BQO} (4) 58%% (5} &7% #ﬁ&*&%ﬂ’ﬂtttt?*ﬁ"ﬂ‘t‘rb.bo't't4t:
8., The supplement of an angle of 50 O4p (1) 209 (2) 70°

»
(3) 110‘3 (42) 150% (5) 1?0 tot»vsqctﬁwétpamtna#@“a:":‘v'o'»‘#b“t" '

A eircle drawn eangant to the sidee of a tri 5 is

" said to be.glﬁ sireumseribed (g)(ﬁl concentrie,. (3) in-

- goribed, (4

mgﬁraﬁetmgy Bimm#t%ﬁgﬁidiﬁtootnﬂcaooﬁo‘

10, The s1de o%gas&t& the right angle in a right %riangl

is called bissctor, (2) hypotemuse, (3) 9reportienél
{4) transvaraal, (5) &ikiﬁﬁﬁﬁs‘anaéatvtgwsaﬁuutaoa0vvovnttgl‘

C3le A figure inv%lving three” aimemiana is called’ (1) a 1line, .

(2) a plane, (5) R pﬁiﬁt’ fﬁ) & !@11&, ‘5) & 73?ﬁ6$4ﬁ03-1§405

................

 '3ﬁ If the equal an lea of an 1aaaeelea triaas%a h
L * 70 othe vertiaa% angls is (1) 209 (2) 40 5 (3) 5§§§

{4) 150 9. (5) 220 &ecttmxttueatgttﬁqtuiﬂnﬁt*ﬂtﬁﬁ**ﬁtﬁbiﬁtzv‘

‘38, A figure involving two dimensions is called & (1) line,

{8) plane. (3) pﬁinﬁ; (4’ ﬁ@iid, (53 Var%%ﬁ ib;ﬁ»uvtl’bﬁd‘tgﬂ'

.14, Two lines perpendlcular to the same line are (1) pers

pendicular, (2; equal,. (3) intersesting,.(4) congruent,

,5) PATALIBL cseevrvesosasessnrsissenescresosnssscevsesnneds:



«m .
g@nﬁl.no L . ' ‘ ,' Aﬂﬂ'ﬂrﬂ

omplement of mmewumw (a)w
(3) 70‘ s (4) 839, (8) ) 30° Qﬂ#&t%t%&!‘ﬁﬁi&t%’tﬁ#*t0¢0002¢

An are of a aiﬂlc a {1) {g) ,
m mﬁ‘k, (3’ th (") WW:{G) Mﬂnmﬁ&oiooov 1.

te w
”‘,ﬁnﬁ?’n‘“‘?m 'm m’i‘?s) 500, (4) 1000, 1508 90°,..3.

48, That t of a oirele included between 4 and
% an arg.ic called a h) chord, (2) lomw?a! diameter,

' (4) ccatov, (B) ﬁlng‘nﬁwow&an#*a»a&&aa»tts»-woua;nanﬁa.a{g .

19. 0f th £ ' slwars te
”‘ (3) S:ﬂmt:u: m‘# (‘?ﬂmlg; (g),?zgt.:uh _
/§0. A perpendicular distance from m.

le to the base is ealled the duml {2)
mim,' (5) bisestor, {4) ﬁﬁé‘. . sevsocthe

Bl A sou.rul statemens which h 800 W

of 1s ealled (1) axiom, tﬁ) wmu ta) mgni
8, (“) P"mt" (5) snebran. #Onboothﬁtmtcuact‘«on010 '

28, The mmuction of two punn frems 8 (1) posat. (R)
. | tangnnt, (38) 113‘, (4) are, (5) ““nttﬁuﬂttiﬁba&&»:oaiQS‘

- @3, Thru int the number of parallels tha
w be cr:wgi:omaw ven line ia (1) infinite, (2) 8, (3)

0, () 1, (B) decsvcnsnsccvsacnsscnsnceancrvnssensecesacds

24, If ﬁwo puana lines are eut b{"

- alternate interior angles emgntary, (2
~ _equal, (3) oeuplounaﬁamr: (t! (8) aasaucne.....a.
284+ The of tho es of a
Riuts mu;?‘(l) 2) W, f W, (i) W. (5) 90'“8..

g'aigléggggggsnziglgf1: f§§'§%31°f§?.b93 a?;s 1@323‘(4) 13@0,

lttuttﬁft‘ﬂ‘#'wottttsyotttiﬂ&ittttuaiono'ﬁcooOQ »

27, The se t of a cirele is bounded by (1) an are and

. & ehe §e;mmzmamm,()mmzm
_aohord, 4) two chords and an ar9, (6) a dlameter and

two chordl 0Q’QQQ!Qi&itt’t‘a&ﬁ#dltéﬁtﬂ0&‘6“00‘0'&’01.0&1!"

niThﬁ ite of E‘f‘lﬁﬁﬁﬁs!l% 1 ‘
” 1.:5:2%::1(6 mgjm:a, (8) mﬁmﬁrg,)(g’

vertieal, Qﬂﬂ‘lp‘ﬂ"ﬁtmﬁ‘t#iﬁt&’ﬂ#toc»u:o‘augoﬁot01:51



'_ﬁ57~

Pém,D;....‘.- . . o m‘”“

29.'

30,

31

Geometry probably orignated with the (1) Romans, ,
(2) Phoenicians, (3) Goths, (4) Gauls, (5) Egypblans....5.

If the equal angles of an-iuéaaeiés féiéﬁ"e.aro
each 809, the vertical angle 1s (1) 400, (2) 46o, -
(3) 1009"(‘) 20°’~(5)..1m113rqpoooayipppgo-ioocto-owcdg‘o

If‘thn'nideafet‘two:triangleneare-reugaativolyze?ual,
the triangles are (1) oongruent, (2) isosceles, (3) .

'pr@pﬁrt&on&l,f(d),aellano,‘(5)‘aimilar...c.-.......-i.unlo

32,

~and an are,

33.
"(ll’QOQ!U(QQ.IZOQ, (5) 5600’ (4) 72003

‘A .gector. is the part of a circle that is bounded

by
(1) two arcs :ga two chords and an arec, {(3) two radil
‘i4 diameter and a chord, (5) semicircle

. ¢
and Qlametoreccececassssccocesrstorsescccscerancscarcaseceede

The sum of the interior angles of d”ponba?on equals
(5 5400 -opo.godiEo
Two circles which have one common point ara'(l)(g?ﬁél,

............. S

(2) tangent, (3) interseciing, (4) concentrie,

. Nhvertical.q.'.a.....qo..¢......g,..;.....-..;;....¢...o.o.2.

A P

Figures which are the same size and'ahapa are sald to

~be (1) complementary, (2) sealene, (3) congruent, (4)
"1naor1bad;:(5)”rqgular..,...............;.........,;.....5.

. The locus ofl§ointa equidistant from a ﬁeint'ix an
(4

(1) angle, (2) circle, (3) dlameter, perpendicular,

:(5) tr;anglﬂspoobgococo-«ﬁtooo&acaooop-'ovpoootttouotooat .

37,

A parallelogranm inseribed in a circle must be & (1)
rhombus, (2) trapezium, (3) rectangle, (4) hexagon,

'(5) trapoZoidecsceccccsesescrecssscscbesrccsscssrnsesseesede

38.

39.

41,
42,

n

The first compiler of geometry was (1) Aristotle, (2)
Demosthenes, (3) Euclid, (4) Herodotus, (5) Xerxes.ss.ss.3e

A quantity whose value remains unchanges is a (1)
constant, (2) limit, (3) proportion, (4) ratio, (5)
variablﬁo..o...¢;..g..................--.........-..-.-.. .

Two tan§ents drawn from an external point to a cirele
"are, (1

: secants, (2) perpendicular, (3) equal, (4)
cdmmon, (5)‘parallel..........'.-....g....9.-..;...g.....3.

‘A 'line and an external point will determine a (1)

polygon, (2) circle, (3) plane, (4) soild, (5) bisector..3.

If the sides of a right triangle are 6", 6 8",10", . |
the median to side 10" 1s (1) 6",(2) o") (s} &") (4)

i
vu’ (5) 4 .O‘.Q‘..ll.llD.D'O.C.'.'...'......Q..‘...Q...C's.

equals inches.



,?ntm Dt

45:

44,

~58=
Answers
°"°"“81°°’-“=' wmhmu:&w me'é- -
muber of sides o%ntha polygon is (1) 10, (2) 8, =
‘5) 12: (‘) 15’ (5) 160ntom¢itocicusut.q&ttli#ontwbloiiﬁ‘ﬁ

In the same oircle, chords aqnidiubanh from the
center are (1) parulloz, (2) perpendicular, (3)

: ”1ntaraoaﬂin£y (4) equal, (5) “ﬂ@ﬁuﬂlauﬁoﬂoavaa«ott;ﬁ&&kt‘ﬁf

45,

- The line joining the midep
‘aides of a trapezoid equals
~of the balag, 2) diffe

A ;1nn perpendicular to a radius at its oxtremiky on
a oircle is a (1) dlameter, (2) sesant, (3) transversal,

(4) chord, (5) tangent.¢¢.¢q«am;‘¢.»;.¢..¢b;;;§.«..¢.swwﬁu:

‘one~half the (
nee of the bases

wintn of the nann?avullal

15 Sl

_‘mntari {(4) sum of the bases, (5) alﬂitudu

the h‘.ﬁ‘&tqQtﬁ't&hﬂil‘ﬂo!0*’0&&Qﬁﬂ#tvﬁtﬁﬁﬂﬁﬁﬂ#‘ﬁ‘ﬂ

f%h» di&gpnal; of a pavnllolcgram (4) oqunl sach other,
(2) are perpendicular to eash otlier, (8) biseat each
:.ethar. (4) are. parallol, (8) uoineiao

l&¢4ﬁ¢ﬂ¢ﬂ¢¢00iﬁﬁﬂﬂﬁ5t

The 1ine - joini ‘two ‘non ‘eonsesutive vertices of 'a
" polygon 48 a (1) diameter, (2) median, (3) secant, (4)
' tangont, (5) diagonal..-'........¢-«¢«o.¢..u.u.o..mg¢¢u¢5u

I two parallo lires aré -out by ‘a transverssl; tha
‘alternate exterior angles are (1) supplementary
-'equal, (3) aﬁjacant, 4) ccmplamantary, (5) vor&iei&..¢.8~

A quadrilatoral -¢that has ‘all sides ‘equal 18 'a (1)

‘trapesium, (2) rhomboid, (3) rhombus, (4) trapaxoid,

. (ﬁ? rﬁotangleaoo...................o.q-..a¢.....-a..¢.-.3¢

 PLAN OF scom;m. -

. 1;7?Eaéh froblcm 13 soéored right or wrong. R
2. Apup %’s sgore 1s the tofal number of problgma
o coYrestc.

5.* T?o snswer tu onah prdblom 13 givon on tho dobhud
' o 1 ne,s - '




m B

nﬁaﬂoonoo.ct«ﬁoo:g»tbt»bﬁsﬁ 1"@ b&”&hﬂﬂ’!mvﬂ*yu--»u«@a;*d?‘ﬁrlv
ﬁmwa»uno‘wnnuutuﬁamﬁ&ﬁhtuﬁtﬁmywnﬁmuﬁﬁpamua.ququoo

aﬁhﬂclﬁi’oooaoooeoaQQCQﬂbﬁit’lﬁ&%ﬁ%ﬁﬁh**ﬁ#th%#*ﬁQQQQOQ&.&QQﬂ#"

L This is a geometry test, . on the rallwning pages are
some geometry problema,: !ha fi is drawn for each problen,
What is GIVEN is. stated, 70 BE PROVED is stated also,
Read thsee carefully. whm yr%@t is logically a ed in
tion form. The latt side of esch aqunt&mnui ven. The
right side of each equatlon, in most cases, 1s left blank and
the blank is followed by & parenthesis. il of the necesasary
peasons are given and numbered. You are to £111 in the blank
spaces to eomplete the ggnafm And in the parenthesis after
each statement you are
; plies in that statement, Only one reason applies in each
p of the proof. Get the exact reason. You may work the

ym@blema in any order. You have thir%y minutes in vhich to
complete the work. -

Here 13 a samplo Prnblumz

Given: The atrai t 11nﬂl XY and MN.
intersect at point Ds |

To Prove That: Ll aquala hﬁw .

Proor: LI#LL& u 46gresfissvecest -
IL34LE & degreosSssasves
Ll"@ g LB#LBuesscsnns

Ll - umnoqt&adw*tocuc

Reasons. o |
1. If equnlu are subt&&%t&d frvm equllu ‘the ﬁnu&lndnrc |
- are equal., :
2+ Quantities uqual to the numa qnuntiﬁy or to eaoh
- quantities are egual to each other,
3. 'The two adjacent angles which one straight line
: mnkga with another are #ozcthar equal to a atraight
angleée.
4, 1t aﬁuala are nul%iplisa by equals the praﬁuata are
5. 1f egaala are divided by equals tho quotients are
~equal. _



=60«

Form E. |

I. , . o
. Given: . . SR 3 a

. Cirole Qs

AB, BC, and CD are eanganta.-

.. ..BO and CO are drawn, .
AB is parallel to CD.

‘fo Prove That: LB = B0 degrees.

- c 2.
Proof':

1. "Ll f th&ll‘i'.t..“%hi‘itﬁ(

'2¢ L3 2 Lesssssssceccscssssssse

3., 2L2&% 2 L 3z degrecBsess

4., L2 *- I3 = %MBltto-taovv

S5s LS5 =» de Sraaﬂcooooobﬁawbtta

Reasons.

l, The sun of ‘three anglea of a triangle equals a seraight
angle.

2. If two parallel lines are out by a transversal the
alternate interior les are equal,

3. If the sum of two angles of a triangle cqnala a right
angle, the third angle is a t angle.
4, Tangents drawn from an external point ﬁo a circle are
. equal and make equal angles with the line which joins
the point to the center of the cirsle.
5. If eguals are divided by equals, the quotients arc equal‘
6. If two parallel lines are cut by a transversal, the sum

of the interior angles on the some side of the tranaveraai
are supplemantary-



Form E,

I1.

Given:

Required: To f£ill out the dblanks below.

Ll
L2

L3
14
L5
L6
7
1.8
L9

L10 equals .......degrees .

w8l

Circle 0..
The arcs are valued as ahswn.
The angles are numbered as shown.,

equals ........degrees‘
equals ........degrees
equals ...sessed0grees
equals ...e«ssedegrees
equAals ¢e.....cdegrees
0quals sseeeeesdegrees
equala sssenas ndﬂgreea :
equals ........degrees
equals ,,,s..s..degrees

S PG G, G SN S PP PG P P

: 1.'
 2a
3.

4.

" B

6.

8.

9,

10.

Reasons.

.........

intercepted arcs.

An angle formed by two tangsntn 1s maasured by
one~half the difference of the intercepted arcs.

An angle formed by two tangents is measured by

- one-half the sum of the intercepted arcs.

An angle formed by a tangent and a chord drawn from
the point of contact is maaaured by one-half the.
intercepted arc.

An insoribed angle is monaured by one«hnlt the
intercepted arc.

"An angle formed by two aecants 1s measured by

~ one-half the sum of the intercepted arcs.

A central angle 1s measured by the intercepted arc.
An angle formed by e tangent and a secant is meas-
ured by one-half the difference of the 1nteroapted
arc,

An angle formed by two seeants dravn from an external
polnt to a clrecle is measured by one-half the sum of
the iInterscepted arcs.

An angle formed by two secants drawn from an external
point to a cirecle 1s measured by one-half of the
difference of the intercepted arca,



-B88a

Form E,

111,

Given: Triangle ABC.
D is any point in the base BC.
AC is extended to E so that CE equala CD. .
DE is drawn, meeting AB.at F, A
-AB = 4c

To‘Provo_Thatt Il g 318,

Proofs = e

L7 =2 14 sececsesnccssonnsssncensse i

Lﬁ = LG o.ooa»it&tuvooasco;a.cou

M -4 L2 SEEEPLCNGERISSIEDIGBOEESS

Ll =« 14 + LsittOQQOCQQQQQ'Q‘QQO‘

Ll = L7 + LBuvscsscsnvscsnssscsnse '{

L7 = 16 + JL2ceccaississnncssasane

Ll 2 18 + 12 .0 L6cesctcenncccsnsce ;
-

1.
2.
S
4.
5.

Te

8.

312 IR T T PR Y P

Reasons.
In an 1-0350103 trianglo the angles oppo-itc the oqual
sides are equal,
If two angles of a triangle are equal, the sides opyotitc
the equal angles are equal.
If two straight lines intersect, any two adjacent anglct
~are together egqual to a strai t angle. -
An exterlior angle of a tr e is greater than either of
the opposite interior anglea,
If ogunla are subtractsd from equuln, the remainders are
equal,
Equals may be substituted for equals in nny equation, -

An exterior angle of a trisngle is equal to the sum of the
two opposite interior angles.

Ir t:o stralght lines 1ntoraoct, the vertical angles are
Bqul . .



Form RE.
v, |

Pro

Given: Cireles O and O' tangent
internally at point A,
BC is an extermal tangent,
AK, AH, AR and AD are
drawn aa shown,

To Prove That: 12 g I4. .

ofs

16
Ll
Ll
L7
Ll
L2

.10,

o
E"

.S
=
;‘-’-
‘- .
b‘
.
Q
.
'
Q
‘&

i

-

C
l

‘

‘&

-

*

-

L ]

»

-

L J

S P~ S PO P, S

18 measured BY seecccevcsscscscose
Qqu‘lﬂ L $20400000 LI 00 c0c0enrens

plus L4 QQUGIS Loco.ioht#000t¢sotbc
plus }£-3 equala L M%ssesesssesnscsces

oquals...................u.n...u

.....

Thelaum of the throe angles of a triangle equals a atraight
angliee -

An angle formed by two sepunta drawn from an cxternal point

to a cirole is measured by one-half the difference of the
intercepted arcs,

If equals are subtracted from equals, the romnindern ‘are equal,
The two adjacent angles which one straight 11ne makes with
another are together equal to a straizht angle.

An insoribed angle 1s measured by one-half the 1nteraapted ara.
A central argle is measured by the intercepted arc. , '
An angle formed by a tangent and a chord is moaaured by one=~

half the intersepted arc.

An extericr angle of a triangle is equal to the sum of the two
opposite interior angles. .

Angles measured by the same arc are oqu;l

Quantities that are equal to the same quantity or to equnl
quantitioa are equal to each other.
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Porm E,
5 ANSWERS.
Problem IV, | o :
Proof Score . Reason Beore Total Score
, T XN $ : R
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Thorndike-McCall Reading Scale

- For the Understanding of Sentences

Form 3
Write your name here------_-_____-i?_ir_s; pame 1 Last name
School . ol Grade. oo Date. oo ccccccccccane-
Howold are you?_ . oo cooo__ ‘When is your birthday?__.______________..

This is to be a reading contest. You will read paragraphs like
this one, and answer questions like those you see below. Answer
every question you can. If you come to a question you can’t
answer skip it and go on. Go back to it later. If you finish before
you are told to stop, go back and make sure you have made no
mistakes. When possible the answers to the questions must be
found in the paragraph. You may read the paragraph as many
times as you need to. You will have enough time but don’t waste
it. Play fair. Don’t look at anyone else’s paper. You will be told
your score later. ' ‘

I. Does. it say you are to do your best?

II. Does it say you may read the paragraph as often as you

III. Are you to look at anyone else’s paper?

IV. When poséible, where must you find the answers?

As soon as you finish one page do the next. You are to start
with the first page. Open paper! Begin!

To the examiner: Distribute test booklets. Have blanks filled. Read the above
paragraph aloud while pupils read silently. Read the first question aloud. Have it
answered orally and then in writing by pupils. Treat the o&er three questions simi-

?rlly.. Start pupils. Stop pupils thirty minutes after saying Begin! Give no further
elp.

No. of questions correct.. .. ______ - T SCOr€cceacacac .
Published by
Teachers College, Columbia University
New York City

Copyright 1922 by Teachers College



2
Read this and then wrile the answers. Read it again if you need lo.

Nell's mother went to the store on Water Street to buy ten
pounds of sugar, a dozen eggs and a bag of salt. She paid a dollar
in all. Nell and Joe went with her. On the way home on Pine
Street, they saw a fire-engine with three horses.

B e R et e E T T U
A e R el PO N

M et ekl R

Read this and then wrile the answers. Read it again if you need to,

There was once a merchant, who was very, very rich. He had
six_children, three boys and three girls. His daughters were all
beautiful, but the youngest one was the most beautiful of all,
From the time she was a small child she had been spoken of ag
“Beauty.” As she grew older this caused a great deal of jealousy
on the part of her sisters. But the young girl was not only more
beautiful than they were; she was also kinder and more lovable,

e i e e b S

L
-

- - - - - e e e e e e — - o
- - -

Do the next page.



3

Read this and then write the answers. Read it again if you need lo.

Fred lives in the country. He likes to hunt and fish, and has
a gun that cost sixteen dollars. His sister Grace keeps hens and
ducks, and sells the eggs. She is learning to play the piano, and

goes to Miss Thomas for a lesson every Saturday. She likes music
put Fred doesn’t. ‘

_________________
________________

_________________
1

i

4

Read this and then wrile the answers. Read 1t again-if you need lo.

Both before and after Christmas, Bob Adams worked harder
than he did in the. spring, summer or fall. Only very rarely did
he reach home before eleven o’clock; and on every morning except
Sunday he was up at six, dressed and done with breakfast by
quarter of seven, left the house at ten minutes of seven and reached
Mr. Clark’s store at ten minutes of eight. In spite of the long

hours and hard work, he was happy because his pay had been
raxsed twice.

|
10. \

11. At what time did Bob finish breakfast? . . _--ceee-eeool_ .
\

12. Who was the proprietor of the gtore where Bob worked?



4
Read this and then wrile the answers. Read 11 again if you need to.

In the spring men begin to work the soil. Those who have small
gardens break up the ground with such tools as spades and forks.
Those who live on farms turn the soil over with plows drawn by
horses. In these ways the soil is loosened. After the planting
is done, the weeds must be killed and the soil must be loosened.
In places where little rain falls, other ways of watering the plants
must be found.

D L T R
..............................

- - - - - - Y P = W = = = e - .- - --

Read this and then wrile the answers. Read it again if you need to.

On Monday Dick saw a red fox, a gray squirrel and a black snake
in the woods. The next day he saw a brown rabbit and five brown

mice in the field. He killed the fox and all the mice, but let the
others live.

L R e R R R A i
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Do the next page.
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5
‘Read this and then write the answers. Read it again if you need lo.

According to the Kansas City Star, the wheat farmers of Kansas
f;are too prosperous to trouble themselves about careful harvesting.
They do not cut the fields clean. A gleaner 80 years old, after the
wheat harvest in Pawnee County last year, went over the wheat-
‘fields with a wagon, a rake, a brush, and a shovel and swept up the
-wheat left on the ground by the threshers. He gathered nine
hundred bushels in forty days and sold it at a dollar a bushel.

19. Name the three tools used by the gleaner

- 20. qu much money did he receive for his time and labor and

21. What newspaper reported the story told here?

22. What was left on the ground by threshing machines?

Read this and then wrile the answers. Read it again if you need lo..

Henry and Sam are eight years old. Edward is nine. Arthur
js twelve and Richard is eleven. Henry and Edward play together
and like each other very much. They will not play with Sam unless
they have to; for neither of them likes him at all. He feels the
same way toward them. They both would be very glad to play with
Arthur or Richard, but they don’t often have the chance; for these
boys play with boys of their own age whenever they can.

o s o = - - > - - " " T+ S @ - " - - - - -

Do the next page.
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Read this and then wrile the -answers. Read il again if you need to.

For nearly thirty years “Lewis Carroll” was a lecturer on mathe-
matics at Oxford. He studied divinity and occasionally preached,
but his shy and retiring nature, together with a tendency to stammer,
kept him from the regular ministry. He gave many lectures to
audiences made up mainly of children. These lectures were of
various sorts, but consisted principally of narratives from his books
illustrated by lantern pictures. He invented a number of mathe-
matical games.

26. . What do you judge Oxford to be, a man, a church, a hall, a

o o e E g n - E - EE - EE et e~ . - - .~ ——-————— - = . s o

e R R e e e e R T T S

Do the next page.
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Read this and then wrile the answers. Read il again if you need lo.

There are two methods by which one might make himseli
acquainted with anything made up of related parts; as, for example,
a watch. He might take the watch apart, piece by piece, and while
doing so study the details of its structure and the relation of
its parts one to another. An operaticn like this, which begins with
the whole and descends to the parts which compose the whole, is
called analysis. The word means a taking apart or separating. Or
he might begin with the parts, and, after some experiment and study,
get an excellent knowledge of the watch by putting its parts
properly together. An operation of this kind is called synthesis.

Do the next page.
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Read this and then write the answers. Read #l again if you need {o.
COLERIDGE

I see thee pine like her in golden story

Who, in her prison, woke and saw one day,

The gates thrown open — saw the sunbeams play
With only a web ’tween her and summer’s glory;
Who, when the web — so frail, so transitory, .

It broke before her breath — had fallen away,
Saw other webs and others rise for aye,
-Which kept her prisoned till her hair was hoary.
Those songs half-sung that yet were all divine—
That woke Romance, the queen, to reign afresh—
Had been but preludes from that lyre of thine,
Could thy rare spirit’s wings have pierced the mesh’
Spun by the wizard who compels the flesh,

But lets the poet see how heav’n can shine.

32. What momentarily bmshed away the prisoner’s mesh?

. ———

33. Copy the first word of the line which suggests a chrysalis.

34. What shows the web was diaphanous?

35. For the woman, what periodic event kept green hope’s life?

o o e e e = = - e



FIRST YEAR ALGEBRA SCALES SERIES A

BY HENRY G. HOTZ o
Published by Teachers College, Columbia University. Copyright, 1920, by Teachers College

School.............. R Date....ccoovvvvriiiee, City... oo County....coooveericiii,
Write your name here..............ocoooiiiiis e Agee,
When did you begin to study algebra? Month...............ccocoooeoeen. Year. oo,

~ADDITION AND SUBTRACTION

Carefully perform the operations as indicated.

1. 4r +3r+42r= 3. 12b4+6b—3b=
5. Te—z+6—4= 9. (4r— 5t) + (s — 3r) =
10. 8~ (— 6 4+ 3¢c) = 12 Sz—[4x— (Bz— 1)] = '
3¢ 3¢ ' 1 3z
13, 2o . . - =
4 8 15 a—z a2 — z2
. 8—2 | 3= 2 z +1 1
18. 3— — 2= . — =
. 2 7= 2 G- T -1 @-D

23.'V20'+\/F-};V%= 24, a _a_2+ 3 -

35 Wa 8-28



FIRST YEAR ALGEBRA SCALES  SERIES A

BY HENRY G. HOTZ
Published by Teachers College, Columbia University. Copyright, 1920, by Teachers College

School........covvvvierniiin: Date....c.cooveeeiiiieene. [0} 110N County ......ccccueee.... R
Write your name here.............c.ccccccoviiiinnicince e Age. e
When did you begin to study algebra? Month......ccccccoovvvererervrerevennen. Year...oeieeenene

MULTIPLICATION AND DIVISION

; Carefully perform the operations as indicated. Reduce all answers to their simplest
orms. . A

1. 3.7 5 2%

. . Y = . ——

S “

3. 2a +4ab?2= 7. 4z (— 3xyd) =
18m2n — 27mn2 \ ‘

16. (— 3zy3)¢ = 17. - . c—d =
(c—a? c+d

p2+4p—45 p*—8 L

20. p2+2p+4.p2—81.3pr—15r=
x3 + 27 3xb;r-9 -2 1
2l a1 e 22. 643 X 27
3-v 6a -
23. W v 12a =

s Wss2s



FIRST YEAR ALGEBRA SCALES ‘ SERIES A

By HENRY G. HOTZ
Published by Teachers College, Columbia University. Copyright, 1820, by Teachers College

School .o Date ‘ City...... County...
Write your name here....... Age
When did you begin to study algebra? Month Year

" EQUATION AND FORMULA

Solve the following equations and formulae:

1. 2% = 4. : | 2. Tm =3m + 12,

4. 5a+5 =61 — 3a. 6. 10 — 11z = 4 — 8z
8. ¢ —2(3 —4c) =12,

11. ‘The area of a triangle = 1bh, in which
‘ b = length of the base
and h = height of the triangle.

How many square feet are there in the area of a triangle whose base is 10 feet and
whose helght is 8 feet?:

" . . 8 z+3 :c+5
. 3m+Tn =34 . 18.
" Tm + 8n = 46 -2 z-4
6z — 2 3z 4+ 13
19. p* — 5p = 50. 23. -3 =7

z+3 Y

24, S = iglz; solve for . | 25. Vr'—1—-z=—1.



FIRST YEAR ALGEBRA SCALES - seRies A

~' By HENRY G HOTZ ST T
Publuhed by Teachers College, Columbu University. Copyright, 1920, by Tachaa College

................................

| ¢Wr1te your na,me here ..... SRRSO SRR . V.. S

......................................

. When did you begmtostudy algebra? Month.... %5 Year..

........................................................................

"PROBLEMS

Do not work out the answer to the problem—merely tndicate the answer or state the equation
in each case.

1. If one'coat cost z dollars, how much will 3 coats cost?

2. A man is m years old; how old was he r years ago?

..................................................................................

4. A gold watch is worth ten times as much as a silver watch, and both together are worth $132.
How much is each worth?

Equation

............................................................................................................

5. The distance from Chicago to New York by rail is 980 miles. If a train runsv miles an hour,
what is the time required for the run?

----------------------------------------------------------------------------------

7. The total number of circus tickets sold was 836. The number of tickets sold to adults was
136 less than twice the number of children’s tickets. How many were sold of each?

Equation

..............................................................................................................

8. A reclztanglxll%ar box is d inches deep, w inches wide, and contains r cubic inches. What is its
. engt .

..................................................................................

9. The area of a square is equal to that of a rectangle. The base of the rectangle is 12 feet longer-
and its altitude 4 feet shorter than the side of the square. Find the dmensxons of both

ﬁ%xres
- Equation

..............................................................................................................

* (Turn over. There are problems on the other side)



A tram leaves a station and travels at the rate of 40 miles an hour. Two hours later a second
train leaves the same station and travels in the same direction at the rate of 55 miles an
hour. Where will the second train pa,ss the first?

Lquatlon ...................... ettt ettt e “

'13. A merchant has two kinds of tea, one kmd costing 50 cents and the other 65 cents per pound
o How many pounds of each must be mixed together to produce a mixture of 20 pounds
that shall cost 60 cents per pound? . .

Equation............. e e R
14. An open box is made from a square plece of tin by cutting out a 5-inch square from each

_ - corner and turning up the sides.. How large is the original square,
5" '} if the box contains 180 cubic inches?

] Equation ..................................................................................................

35 Ws .25



FIRST YEAR ALGEBRA SCALES - 'SERIES'A
By HENRY G. HOTZ S
Published by Teachcrs College, Columbia University. Copyright, 1920, by Teachers College.

School o . Date | City i County
* Write your name here........ Age -
When did you begin to study algebrat Month Year
GRAPHS

1. ’The following diagram represents the length of certain rivers:

MISSISSIPPI

!
S ] | . 1
A L L oo
ST.LAVRENCE Lo ‘ : :
T T } [ N N
YUKON l : | ! : ' ! :
ARKANSAS i | : I 1 i
e | | | 0 L]
l {
COLULBIA ' ! ! : I l : l { : = : l
I
) i ! } ! | ! i RN - | i | R | I
° =3 o Q- Q. .. . o . Q
EILES
 How niany miles long is the Arkansas river as representedﬂin this diagram?
3.  This graph indicates the population of a certain town for a period of years: R
POPULATION 2 SN S A /
3500 " i - “
. -
3400 /ﬁ
3300 -
//
L] —
3200 lee=—]
1840° 1850 1860 1870

YEAR

What was the approximate population of the town in 1856%

(Turn over)



4. This table gives the interest at 6 per cent on $100 .

for a period of years:

Years

S v W W

Interest

in Dollars

12
18
24
30
36

Locate in the adjacent diagram the points corresponding

to the above data.

Then connect these points by a line. .

$35

30

25

20

INTEREST

10

YEARS

5. The following graph is used to convert degrees of temperature from the Fahrenheit scale (F) to the
Centigrade scale (C) and from the Centigrade scale to the Fahrenheit scale:

160

140

120

100
Degreea
80
Fahrenheit
60

40

20

~201

-20

20

40 60

Dozrou Centigrade

80

“When it i3 -}-20° on the F scale, what is the tem-
perature in degrees on the C scale? :




 &

30
25
20

15

UILES

10

Pty
©®

P

Cmi

(1)

-

e~

O&

8 10 12 14 16 1
HOURS

This graph represents the distance passed over by a man walking at the rate of 3 miles an hour for a
number of hours.

By the conditions of the problem it
may be said that the number of miles .
travelled equals three times the num-
ber of hours, or

m=3h

That is

if » = 2, then m = 6;
if h = 4, then m = 12;
and if b = 6, then m == 18, ete.
By locating these points, we have a,
b, ¢, d, etc,, of the graph.

In the same diagram draw a graph
in which
m = 2h

7. Find three pairs of values for z and y in the following equation and then draw the graph of

yl

; Space ® 1 Unit

zty=>5

(Turn-over)



10.. - Plot the-following equations and find the values of = and y at the point of ‘intersection of the graphs. '

11
4

7 z + 4y

x ! x

yi
1l Space = 1 Unit

11. A boy begins work with a weekly wage of $9 and receives an increase of 25 cents every week. Another
- _boy starts with a weekly wage of only $6, but re-
ceives an increase of 50 cents every week.

Draw a gi-aph which shows the wage of each at
the beginning of every week for 15 weeks,

- Aceording to this graph when will their wages 4

be the same?$




Stanford Achievement Test

'By Truman L. Kerey, Ges M. Rucs, and LEwis M. TERMAN

ARITHMETIC EXAMINATION FORM A

FOR GRADES 2-8

\
P

4. Arithmetic: Computation

5. Arithmetic: Reasoning

~ TOTAL ARITHMETIC SCORE

" ARITHMETIC AGE

\

Grade .......... Boyorglrl ..........

....When is your next birthday?................... How old will you be then? ............

e e e e et e e e et e be e Date................ ZEPRRRE
Test Score

-Note. This examination contains all the problems of
the Arithmetic Tests (Tests 4 and 5) of the Primary and
Advanced examinations. See page 5 of the Manual of -

. Directions for the Stanford Achievement Test,

ol

Published by World Book Company, Yonkers-on-Hudson, New York, and 2126 Prairie Avenue, Chicago
Copyright 1922 by World Book Company. Copyright in Great Britain. - AN rights reserved. SAT: AE: A~3

PRINTED IN U.8.A.

[1]

To the Examiner: Do not administer this test without first reading carefully ,
the Manugl of Directions. . The Manual must be ordered extra. - o



i Stant. Arith. Exam. A

TEST 4. ARITHMETIC: COMPUTATION

Get the answers to these examples as quickly as you can without making mistakes.
Look carefully at each example to see what you are to do.

[10]

‘ Begin here.
(@) (2) (3) (4) - (5)
. Add Add - Add
" 342= 344 = 2 7 13
- 5 4 _2
©) ™ 8 ©) (10)
Add Subtract Subtract Add
17 4 7 2X3 =, 16
_2 2 4 53
32
(1) (12) (13) (14) (15
Subtract Subtract - Subtract Subtract Multiply
.16 96 13 765 26
_9 25 5 327 2
. (16) (17) (18) (19) (20)
Multiply Divide Divide Add ‘
253 684876542 6+3 =
6 2)6 4)8 791654220
587339364
(21) . (22) (23) (24) (25)
. Add Multiply Multiply :
Co24 6389 4679 2)15.8 2t - 1=
124 7 68 ,

Go right on to next page.
/



| ' Staod. Arith, Exasn. A
TEST 4, CONTINUED

(26) @8 - (29 - (30)
‘ . ‘ _ Subtract T : :
}of828 = 0 — 4= 79 er,,=’ .45)27.90
) 1 63:3 : :
31) (32) (33) ’_ (34)
Multiply Multiply ' ‘
3¢ + 1} = 9.72. - 697} 27 6 _
_21.9 18 28 77
() | (36) : - (37)
4.40-4 .00044 + 4400 4+ .04 = 48.76 — 48 = L43i+3+3+E=
(38) (39) \ (40)

3L X 5 X 3} = 13 + 25.2 + 4} + 48.961 =

97.34 + 21 4 89.2 4+ 43 = -

(41)
V45369 =

(45)

67.36+% =

(42) (43)
' Subtract
(4) = 8 yd. 1 ft. 3 in.

6 yd. 3 ft. 9 in.

(46)

~ Multiply -
4 gals. 3 gts. 1 pt.
4

i Test 4. Number right ...
[11]

(44)
Add
5 yr. 9 mo.
6 yr. 7 mo.
8 yr. 2 mo.

“n

Express as a decimal

to three places
29

6

I3

vieen. X g=Score .........



’ Stanf, Arith, Exam, A
TEST 8, CONTINUED

22 Henty was marked 87 in geography the first month, 91 the second; and

93 the third month. What was his average grade? Answer..........
.23 If the butcher’s scales read one ounce too much on each weighing, how o

much is a customer overcharged on a pound of steak at 48¢ a pound?Answer..........
24 At $1.00 a'bushel for potatoes and $30.00 a car for freight, how much ‘

will a 400-bushel carload of potatoes cost? - Answer.......... ‘
25 Tom has just 4 weeks’ vacation and wishes to spend it in a city which

it takes two days to reach by train. HOW many days can he spend in

the mty ? | Answer......... .

26 If a fence rail is 10 feet long, how many rails will it take to reach a mile ? Answer
- 27 Sound travels about 1100 ft. asecond. If you see the flash of a cannon
and 12 seconds later the sound reaches you, how far away is the cannon ? Answer .
28 A man had $5000, from which he received 6 per cent income each year.
In addition he earned $1500 in business. What was his total income
.~ for the year? _ Answer
29 Frank and George buy 300 marbles for 50 cents. Frank pays 35 cents
~ and George 15 cents. How many marbles should George receive? Answer ....... -
30 If a watch gains 20 seconds i in 24 hours, what fraction of a minute will '
it gam between noon and 6 P.M.? , . Answer

..........

..........

31 The héights of 4 boys ina class are 5 feet 10 inches, 5 feet 9 inches, 5 feet

7 inches, and 5 feet 6 inches. What is the average height? Answer........ .. i
32 Anarticle which formerly sold at 12 cents was raised to 18 cents. What '
- per cent was the price advanced? - Answer..........
33 A broker charges $25 commission on every sale plus 5 per cent on all

over $200. What would be his commission on a $500 sale? Answer.......... ‘
34 If 72 per cent.of potatoes is water, how many pounds of solid material

are there in a ton of potatoes? Answer........ ..

35 A man invested $1000in each of 3 different bonds. The first paid 8 per
cent dividend and the second 6 per cent, but on the third he lost $5 on
each hundred dollars invested. What was his net yearly gain on the
three. mvestments ? , : - - Answer

36 If the circumference of a circle is 12.5664 feet, what is its diameter? Answer
37 The regular price of a certain piece of linen is $4 per yard. A remnant
11 yards long is offered at $2.50. What per cent reduction is made ? Answer
38 A mansix feet tall casts a shadow 8 feet longat 9a.M. A telephone pole
casts a shadow 100 feet long at the same time. How high is the pole ? 4 nswer
39 It costs 43 cents to send a 10-pound parcel post package from New
Orleans to Dallas. What will it cost to send an 8:pound package if the .
- cost is 3 cents more on the first pound than on additional pounds? Answer,
40 If the hour hand of a clock is 3 inches long and the minute hand is 4
- inches long, how far apart are the tips of the two hands at 9 A.M.? Answer

..........
............

----------

.........

L
Test 5. Numberright .......... X 4 = Score .....
[13] | -



‘ : . Stanf. Arith, Exam, A
TEST 5. ARITHMETIC: REASONING

Find all the anéwexs as quickly as you can.
Write the answers on the dotted lines.
Use the blank sheets of paper to figure on.

16
17

18

19

20

21

highest rate was how many times as great as the lowest? ~ Answer

Begin here
‘1 How many are 3 eggs and 2 eggs? - Answer..........
2 Mary is 7 years old. How old will she be in 3 years? ’ Answer..........
3 A hen had 9 chicks and 3 of them died. How many were left? Answer..........
4 Milk costs 8 cents a pint and the milkman is going to raise the price 2°
cents. What will it then cost? - Answer..........
5 If you buy a pencil for 4 cents and pay for it w1th a dime, how much
change should you get? ‘ : Answer..........
6 How many dimes are there in a dollar? | Answer..........
7 How many eggs are there in 7 nests'if each nest has 3 eggs?. Answer..........
8 How many cents will 8 oranges cost at 3 cents each? - Answer..........
9 David earned $3.501in June, $2.25 in July, and $1.50 in August. How
much did he earn in all? : Answer:...... e
10 Frank bought 3 two-cent postage stamps and 13 one-cent stamps.
| How much did he pay for all? Answer..........
' !
11 Five girls buy a present costing 25 cents. How many cents does each

PaY? ' CAnswer..........

If a train goes 60 miles in three hours how far does it go in one hour? Answer....... ...

John has saved $3.75. How many dollars more does he need to buy . \

a pony which costs $45.75? . Answer..........

A man pays the street-car fare for himself and two friends. If the fare

is 7¢, how much change should he receive from a half dollar? Answer..........

A train which was due at 2 p.M. was 3% hours late. When did it

arrive? ’ - | o - Answer..........
' :

What is the cost of 10 oranges at 2 for 5 cents? - Answer..........

Edward has $1.67 in the bank and takes out 2 quarters, a dime, and a ‘

cent.. How much does he have left in the bank? “Answer..........

What is the cost of a 43-pound roast at 40 cents a pound ?. Answer..........

A boy saved 5 cents a day for two weeks, and 10 cents a day for the next

four weeks. How much money does he then have? o Answer..........

A gallon is equal to 231 cubic inches. "How many gallons are there in a

tank 6 X 7 X 11 inches? S Answer. e

The tax rate in an Eastern city has varied as follows : 1910, 21¢ on each

$100; 1911, 17¢ on each $100; 1912, 27¢ on each $100; 1913, 26¢ on
each $100; 1914, 34¢ on each $100; 1915, 33¢ on each $100. The

Go right on to next page.
[12], '
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OTIS SELF-ADMINISTERING TE‘STS OF MENTAL ABILITY

By ArTHUR S. OTIs
Formerly Development Specialist with Advisory Board, General Staff, United _States War Department

| , HIGHER EXAMINATION: FORM A
20 - : ' SCOre. .o oeeerennns

* Read this page. Do what it tells you to do.

Do not open this paper, or turn it over; until you are told to do so. Fill these blanks, giving your
name, age, birthday, etc. Write plainly.

Name. oottt i i i e it ettt i e Age last birthday...... years
p First name, initial, and last name
Birthday..... N 01 Y-S e, Date......coovvnnnt. 192
. Month Day ‘
School or College. ......vvvviiiiiiiininninnnnnn.. 05 1P

This is a test to see how well you can think. It contains questions of different kinds. Here isa
. sample questlon already answered correctly Notice how the question is answered:

Which one of the five words below tells what an apple xs? .
1 flower, 2 tree, 3 vegetable, 4 fruit, animal.......... e, (4)

The right answei' of course, is “fruit”; so the word “fruit” is underlined. And the word “fruit”

is No. 4;s0 a ﬁgure 4 is placed in the parentheses at the end of the dotted line. ThlS is the way you
are to answer the questions.

“Try this sample question yourself. Do not wrxte the answer, Just draw a line under it and then
put its number in the parentheses:

Which one of the five words below means the opposite of north? v
1 pole, 2 equator, 3 south, 4 east, 5 west...... D PR P ¢ )

The answer, of course, is “south”; so you should have drawn a line under the word “south” and
put a figure 3 in the parentheses Try this one:

A foot is to a man and a paw is to a cat the same as a hoof is to a—what? .
1 dog, 2 horse, 3 shoe, 4 blacksmith, 3 saddle......... i ( )

'The answer, of course is “horse”; so you should have drawn a line under the word “horse” and
put a figure 2 in the p'lrentheses Try this one:

At four cents each, how many cents will 6 pencils cost?........covvveveienneivnnen... )

The answer, of course, is 24, and there is nothing to underline; so just put the'24 in the parentheses.

If the answer to any question is a number or a letter, put the number or letter in the parentheses
without underlining anything. Make all letters like printed capitals.

The test contains 75 questions. You are not expected to be able to answer all of them, but do the
best you can. You will be allowed half an hour after the examiner tells you to begin. “Try to
get as many right as possible. Be careful not to go so fast that you make mistakes. Do not spend

too much time on any one question. No questions about the test will be answered by the examiner
after the test begins:  Lay your pencil down.

Do not turn this page until you are told to begin.

. Published by World Book Company, 'Yonkers-on-lludson. New York, and 2126 Prairie Avenue, Chicago
Copyright, 1922, by World Book Company. Copyright in Great Britain. AN rights reserved. OSATMA: HE: A8



EXAMINATION BEGINS HERE!

1.

I0.

II.

12.
13,
14.

_ 135,
16.

17.
18
19A.
20.
21.

22,

23.
24.
25.

26.

The opposite of hate is (?)
1 enemy, 2 fear, 3love,- 4frend, s5joy......

1 wings, 2 eyes, 3 feathers, 4 anest, s5abill..

. The opposite of honor is (?)
1 glory, 2disgrace, 3 cowardice, 4 fear, 5 defeat

. A fox most resembles a (?)

I wolf, 2goat, 3pig, 4 tiger, scat..........

................................

2. I 3 pencils cost 5 cents, how many pencils can be bought for 50 cents?
. A bird does not always have OB

....................

..................................

................................

..................................

. Quiet is related to sound in the same way that darkness is related to (?)

1 a cellar, 2sunlight, 3 noise, 4stillness, sloud.......c......ocoiiiiiia..

"1 leaves, 2 fruit, 3buds, 4 roots, 5 a shadow.

. The opposite of economical is (?)

. A party consisted of a man and his wife, his two sons and their wives, and four children in
. each son’s family. How many were there in the party?........ccoiiieiiiniean... cesees

. A tree always has (?)

..................................

1 cheap, 2stingy, 3extravagant, gqvalue, srich................cciiiiiiiiiaa.l,

Silver is more costly than iron because it is (?)

1 heavier, 2 scarcer, 3 whiter, 4 harder, 5 prettier...... e ierecececerateeaa, ‘

Which one of the six statements below tells the meaning
bird catches the worm.”................ .. ...l

. Don’t do the impossible.
. Weeping is bad for the eyes.

. Early birds like worms best.

AN H W N H

of the following proverb? “The early

..................................

. Don’t worry over troubles before they come.

. Prompt persons often secure advantages over tardy ones.
. It is foolish to fret about things we can’t help.

Which statement above tells the meaning of this proverb? “Don’t cry over spilt milk.”. ...
Which Statement above explains this proverb? “Don’t cross a bridge till you get to it.”....

An electric light is related to a candle as an automobile is to (?) _
1 a carriage, 2 electricity, 3 atire, 4speed, sglow.............. .. ...l

If a boy can run at the rate of 6 feet in 14 of a second,

A meal always involves (?)
1 a table, 2 dishes, 3 hunger, 4 food, j5 water.

Of the five words below, four are alike in a certain way.
1 bend, 2shave, 3chop, 4 whittle, 5 shear...

The opposite of never is (?)
1 often, 2 sometimes, 3 occasionally, 4 always,

A clock is related to time as a thermometer is to (?)

" 1'awatch, 2 warm, 3abulb, 4mercury, s temperature

how far can he run in 10 seconds?. ...

..................................

Which is the one not like these four?

5 frequently....................l

Which word makes the truest sentence? Men are (?) shorter than their wives.

1 always, 2 usually, 3 much, 4rarely, s5never

One number is wrong in the following series. What should that number be?

1.4 2 5 3 6.4 7 5 9 6

If the first two statements following are true, the third is (?) All members of this club are
Republicans. Smith is not a Republican, Smith is a member of this club.

Itrue, 2false, 3notcertain................
A contest always has (?)

~ Ianumpire, 2opponents, 3 spectators, 4 applause, 5 victory
Which number in this series appears a second time nearest the begmmng?

6 4 5 3 7 8 o 9 5 9 8 8
The moon is related to the earth as the earth is to (?)

1 Mars, 2 thesun, 3clouds, 4 stars, 5 the universe

6 5 4°7 3.0 8 g9 1

.............................

Which word makes the truest sentence? Fathers are (?) wiser than their sons.

1 always, 2 usually, 3 much, 4 rarely, 5 never
.2

-----------------------------------



27.
28.

29.

30.
3L
32.

33
34
35
36
37-

38.
39-

40.
" 41

42.

43-

45
46.

47.

- 48.

49.

- 50.
5I.

52.

“burnt child dreads the fire.” . ... .. ...ttt i et s s

The opposxte of awkward is (?) - »
1 strong, 2 pretty, 3 short, 4 graceful, 5sw1ft T T TXXTLLRTRRLLY

A mother is always (?) than her daughter. o : 3 ‘
. 1 wiser, 2 taller, 3 stouter, 4 older, 5 more wrinkled............. eeeeerrsarnases

Which one of the six statements below tells the meaning of the following proverb? - “The

. Frivolity flourishes when authority is absent.

. Unhappy experiences teach us to be careful. -

. A thing must be tried before we know.its value.

. A meal is judged by the dessert.

. Small animals never play in the presence of large ones.
. Children suffer more from heat than grown people.

Which statement above explains this proverb? “When the cat is away, the mice will play.”
Which statement above explains this proverb? “The proof of the pudding is in the eating.”
If the settlement of a difference is made by mutual concession, it is called a (?)-

1 promise, 2 compromise, 3 injuncti\on, 4 coercion, 5 restoration
What is related to disease as carefulness is to accident?

1 doctor, 2 surgery, 3 medicine, 4 hospital, g5sanitation................cciiuaenn.

Of the five things below, four are alike in a certain way. Which is the one not like these four?
1 smuggle, 2steal, 3bribe, g4cheat, ssell................. .. ...l

If 10 boxes full of apples weigh 400 pounds and each box when empty weighs 4 pounds, how
much do all the apples weigh?
The opposite of hope is (?)

1 faith, 2 misery, 3 sorrow, 4despair, shate............ccoveiviiiiiiviinnn...
If all the odd-numbered letters in the alphabet were crossed out, what would be the tenth
letter not crossed out? Printit. Do nof mark the alphabet. ....................cc.o0n

ABCDEFGHIJKLMNOPQRSTUVWXYZ '
What letter in the word SUPERFLUOUS is the same number in the word (counting from the
beginning) as it is in the alphabet? Printit........ccocieiiiiiiiiiiiiiiiiiiiiieninsnnss

What peoplé say about a person constitutes his (?)
1 character, 2 gossip, 3 reputation, 4 disposition, 5 personality.............. coves

If 234 yards of cloth cost 30 cents, what Will 10 yards Cost?..........coeveveeeeeeereonens

If the words below were arranged to make a good sentence, with what letter would the second
word of the sentence begin? Make it like a printed capital.
same means big large the as............ccoiiiiiiiiiiiiiiiiii i

If the first two statements following are true, the third is (?) George is older than Frank
James is older than George. Frank is younger than James.
rtrue, 2false, 3mnotcertain..........c..oiiiiiiiiiiiiii ittt

Suppose the first and second letters in the word CONSTITUTIONAL were interchanged, also the
third and fourth letters, the fifth and sixth, etc. Print the letter that would then be the twelfth
letter counting to the right

Ot H L B H

........................................................

...........................................................

. One number is wrong in the following series. What should that number be?

0 1 3 6 10 I5 2T 28 34....c.iiiiiiiiiiiiiciiiiiiiiiiieiiiiaen
If 424 yards of cloth cost go cents, what will 234 yards cost? ......ccveeviieienrsnecannnns
A man’s influence in a community should depend upon his (?) ‘ v "

1 wealth, 2 dignity, 3 wisdom, 4 ambition, g5 political power........ccviviiaennn.

What is related to few as ordinary is to exceptional? .
I none, 2some,” 3many, 41ess, SMOre......ccovveeeevacscccns ceresssseennannns
The opposite of treacherous is (?) '
1 friendly, 2brave, 3 wise, 4 cowardly, sloyal.............. PR eeeenenan:
Which one of the five words below is most unlike the other four?
- 1good, 2large, 3red, 4walk, sthick.... ........ ... il

If the first two statements following are true, the third is (?) Some of Brown'’s friends are

‘Baptists. Some of Brown’s friends are dentists. Some of Brown’s friends are Baptist dentists.

1true, 2false, Zmotcertain.............. i iiiiiiiiiiiiiiiiiiii e

How many of the following words can be made from the letters in the word LARGEST,. usmg
any letter any number of times?

great, stagger, grasses, trestle, struggle, rattle, garage, strangle ......... cesene
The statement that the moon is made of green cheese is (?)
1 absurd, 2 mlsleadmg, 3 improbable, 4 unfair, 5 wicked.............. cesessneane

3 Do not stop. Go on with the next page.
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2. Of efnethings folloviry, foraredile inacrtainvay. Which streorerot lietteefor?
ltr, 20w, 3s0t, 4y, Saal. .. ... ... (
5. What srelatad to a cuce inthe same way nwhich a arde is related to a soare?
lciramferae, 29tee, 3aws, 49dd, Sthidkess. ... ... ... .. .....
5. If tre follovirg words were ssen on avall by lodkiing in a mirror on an ggposite vall, which
word would appear eectdly the same as if seen directly?
10HIO, 2SAW, 3NOON, 4AMOTOR, S O0TTO . oo (
%. Hrastripofcloth 24 indes lagwill Syirk t© 2 indeswhen washed, how lagwill a B-indh
strpbeafter inKINg?. - - . e eaaaaaan

5/. Which of tre follovirg isa trait of derecter?

lparodlity, 2estean, 3 loe, 4ga1erc5lty Shealth. .. .. .. ... .. ... ... (
3. Find the two lettars in the word doing which have justas many letias between them in tte
word as intrealpgetet.  Print the ane of ttree lttlas ttatcones fastinttealpgeet. ... (

ABCDEFGHIJKLMNOPQRSTUVWXYZ
3. Ravolution srelasd toewlutin ss fiyilg s ) )
lbirds, 2vwhirdirg, 3walking, 4wigs, Sstading. . .. ... .. ... .. ...... (

8. One number BWrong in the folloving sxies.  What shauld thet number be?
1 3 9 Z7T 8l 108. . e ee e

6L. IFFrank can nice a biocle 30 feetvhile Ceorge rus 20 feet, how far can Frank rice vhile
(€S0 el (U 8 STC O = <. o7

&. Count each N inthissxyiss et solloedby an0 next o itifFtte O srot follanedby aT

extoit TellhowmanyN’s%wcxmt.
NONTQMNOTMONOONQMNNOQNOTONAMONOM _... (
&. A man who Basrs to dage and progress Bsaid tobe
ldeooratic, 2rahal, 3 arsenatie, 4aadisl?c, Shieral. .. ... ... ... (¢
6. Print tre letter which s tte fourth ketter 1 tte Hitof tte lettar which Enidway between O

AN S INTBAIPEEL. - « - - - e eeoeoeee eee e e e e e (
6. What number Bintre Secevhich Bintre redagle and intre triagle but rot intreairdk?  (

67. How many geces are trere that are n any two but anly o gaoretrical figres?. - - .. (
8. A sufae srelaed toa Iieasalieism?
1=did, 2plae, 3ane, 4pmint, Sstrig (
@. Ifte firt o statemants follovirg are e, e thid 5 @) Oneca‘rotbeourea%;oodvio—
Instwithout much prectice.  Crardes practicss much on the vidline. - Grarles willl become

agood vidinest.
R ((TSTR = < SWRNCT a'e) i < r=1 | 1 (
0. I trewords below were arvaged tomake the best sentence, with whatt letierwould tie kst
word of tre satece end?  Print the letter as a gpirtal.
Sineity taits cutesy daracter of desirdble ad are. .. .. oo oo ... (
7L A man who s influancsd mmaking a decision by preconceived pinias Bsaid tobe ()
lnfletal, 2pejudicd, 3hyoottal, 4dashe, Simpartial . . .. ... .. .
72. A hotel serves amixture of 2 parts cream and 3partsmilk. How many pints of creamwilll it

tHetomake 5 pintsofFthemixXture?. . . . o . o i aiaaan (
3. What srelated toblood as physics stomotiat?
lteperature, 2\eirs, 3body, 4physiolay, 5Sgeography. - oo oo oo .. (

7. A statenent the meaning ofwhich isrot definite ssaid tobe @)
lermmoeoss, 2dobtful, 3arbiguous, 4distorted, Shypotredcal. - - - .- - .- ..
A Fawire 20 indes log s be aut 0 that one piee B% &5 lag as the otherpiece, how lag
muist thedorterpleebe?. . . ... e eeaaaaaan (
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