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EXAMINATIONS IN MATHEMATICS, OTHER THAN. " |
THOSE SET BY THE TEACHER FOR HIS OWN
CLASSES. .

o

GENERAL REPORT:" . % .. S
The chamnan of this committee, in submitting the reports of the .,
- several sybcommittees, wishes to call attentlon«to certain genenl )
consldemtlons. _ =
The - proportion. of school chudmn and other 8tudents in ﬂm s
United States who are required -to take ) £xaminations -other- than:" -
those set by the teacher for his own classes is exceedingly small.'
F'«*ept in New Y ork Stage, where a considerable number of children
in the elementary- and secondary schools are accustomed to take
examinations set by the State education department, almost the only
examinations of the kind are those set by a small number of colleges
and by the college entrance examination.board at the point of tranax-- " e
tion from the secondary school to the colleje. s

Aceordmg to the report’of the United.States Bureau of Educatxon /
there was in 1908 a total enroliment in educational institutions of S !

the United States of about 19,000,000 'About 1,000,000 were attend-
ing public high schools and other secondary schools, about 200,000
were attending colleges and universities (excluding professional de-"
partments and schools), and about 100,000 Jere attending law
schools, medica] schools, and other similar professional schools. .
) Accordmg to the report of the Commissioner of Education - there'
werp in 1908  nearly 700. so-alled colleges and. universities.” The -
. Carnegie Foundation for the Advancement of Teaching had placed
" only 67 of these on its accepted list. Only 7 of the 67 required that - -~ ©
‘all candidates for admission should take entrance examinations. . Of
tife institutions not-on the accepted list. of the Carnegie Foundation

L

. only 4, namely, Bryn Mawr College, Haverford College, tha United " %
. States Military Amdemy, and- the United States Naval Ac.ademy,.f .
&;.‘fhnd 8 sumlar mrement ”In 1908, acoord;ng to thy &th; annual
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. “admission to cpllege it must be remembered that a very large pumber

% . spread. their Sxaminations over several years, taking, for example, ;
: ,j:, - 80 examination in algebra one year and an examination in geometry - o
i qho,thex: yesx, ele, Then, too,M fr.!le colleges thatyadmit students on

[+ . the basis of 'secondary sch cerifientes Jh‘eq ¥ requnéa ‘candi-,
e dataevfyvho amn not! dbtain smch opmﬁmtes to- mkg adlmxsmbn 4xamina-
i~ tions, In_view of these considerations, it-seems probsble- that the
;. totak pumber of candidates teking admission examinations in 1908
' wus about 10,000. ‘We may say, therefors, that in the year 1908, of
L 900,000 chlldmx} attendmg Seconamry schools’ outsxde of New Yt)n(
<. Stateylegs than '§ pev.cent were required to take examinations other
. than-thoss set by the teacher for his own classes. -
;- In New York State, on the other hand, examinations set bys.ﬂne
- educstion department' were used vewy-extensively for the purpose of
! iteqﬁng candidates: forr admission to.the publie high schools dnd for
VA tion in and graduation | froms such schools. In 1908 the number
of mndldates 80 examined was about 100,000

£l Notwithstanding the fact that only a very smsll proportion of the -
3% school children in the United States are examined- for admission to
¥

cOIIegc, college admission examinations constitute one of the most
p@war’ful influenees bearing upon the work of the secondary schools.
Bain Teachers in the secondary schools:in every part of the .United States.
B ‘__".mogmm in“the exsminations set for admission to colege a'concrste
. illugtration of generally accepted:standards; and insitutions like the

" collegs entrance éxemination board are in comstant reesipt of com-

maunieations, asking that, by means of the examinations, an attempt _

¢ be made to influence the methods of teaching various subjects. .
{& . Ti has been urged by eminent educators in the United States that
44 . therequirements for graduation from the secondary school and the re-
B .quirtménts for admission to the cellege should be niads identical.
I Q”‘ " If this-be a educgtional: principle; its applicition. cortainly can
“inotsmeainsthat ¥he eollgges should: be-compelled {0 make their require-
f:"mentszor‘ admission ¢onform: to standards determined wholly by the
. sécomdery sehools. - And it seeins that it would be quite’as unresson-
abfe tﬁhw the secondariy. schools should be. compelled to make their

“loges, wiﬂhout m;lsldbrutxon of the eon&monssactnmﬂy exishng inthe
at &qs%for dmision to Wﬂﬁg&rexerclee' " powerfnl
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“In estlmatmg;the 'nmmber of oamildates exammed annua]lly for

standards ‘of work ‘conférm to requirements establibhed:: by the ‘col-




B Td

T e

many mstltntnons had ‘an effect ‘which was only. mimmous to t]he best
edueational interests. ‘The sifustion wae one in wiiéh the seconds
schools' weret unable to make their influence felt itr.amy appreciable
degree. Each college felf free to act independently, not enkj of other
colleres, but also of the secondary schools as & whole..

. When +the college entrance examination' board weg organized in i
1900 the prinsiple of eooparation was made fundamental. The boand
represants, not only 8 cooperativs offort on the purt of g large.pum.

ber- of colleges and universities, but also & eooperation between: the

TThe college entrance ezamination beard: does not claim the reghsb. to

.lemr,qémm R L

"eollegesontheonehmdmdthemondmwyswsmwmothermﬂ,
_ in respect to a mstter of vitad.importance to bot. - - '

formulate definitions of the vequivements fo admission te callege.

1t accepts definitions that have been drawn up and recommendeds by

representative bodies of experts, recognized, as having autharity 1o
speak for the-subjects’ ooncenme&a The requirentents adopted: by: the.
. board possess the two important characteristics of uniformity and

stability. They can be altered only when the desirability of a change

‘has been approved by a properly representative body of teachers.

Judged merely from the point of view of the colleges, the most
important result of the board’s operations has been the economy of

time, money, and energy in the administration. of college-admission-

mqlxivements. Formerly exsminations for admyission to college -were
held enly in the lawger cities, and it whs necessary ‘for each of

the more mpgnamb milleges» to maintain its own ‘separate -system -

- of examindtions. :
The most important lmmedmte benefit derlved by the secondary

schools from the operatxo_ns of the college entrance examination board

is the possibility of unity in class work. Not many-years ago it was '

customary at some of the larger preparatory. schools to divide the mem-

bers of the highest classes into as'many different classes as there were -

0 colleges to which the students were seeking admission. 3
. But perhaps the greatest and mpst far-reachifig effect of ﬂ)hezxamng,,' i
riations of the board will ultimately be the raising of the standards

of work in the secondary schools. The standards set by the boird are,
tindoubtediy, hxgher than those set by most individual schoofs, - THe

-~ board’s examinations call for a ﬂhoroiugh ltnowlledf”gg of the snbijedt’
~in which jt holds examinations and, as the influence of the board ]
spread‘s,‘%he eﬂect on tha sch;iols mugt be. mom mﬁd more mar Yook
VOB PR rJ ! ¢
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:'FARY SCHQOLS AND ADM[SSI@N .TO SECONDARY

ok SCHOOLS.

Any mnsndemhon of the; fisture of promotxons in mathematics‘at
ance ipvolves the question of examinations, for in practically ‘no

~ schools' is a pupil’s fitness to pursue more advanced work determined
_ «without some wiitten ezaminstion, either formsal or informal, given

either by the class teacher or by some higher authority. Numerous
questions arise, therefore, regmrdmg the nature and extent of these
examinstions, sich as, by whom are they given, to what extent are
they ‘a factor in detenmmng promotion, how valuable are they as a
basis for. promotion, are teachers more particular about promotlon in

' . mathematics thtp. in omher school studies.

+/These ‘and. related questions seemed to oonstlmte proper- lines of
inguiry for ﬂ;.ié&ubcommnttee In order to secure evidence on these
pomt&and to pet-expressions of opinion from teachers and principals
of various sections of this country,.a questionnaire was prepared and
sent to the cities of over 5,000 inhabitants and to typical normal and
pnvﬁe schools. The response to this questionnaire was very general,
and replies to the number of 427 were received from all parts of the
country. The answers disclosed facts as to current practice and gave

_ Indications of the trend of, professional opinion. ‘Below are given

phe questions asked in this questionnaire, with a summary of the

- ‘replies grouped fogether as accuratély as possnble under ‘a few

general headings:
1.-“,*n what grades are mathemsatics exdminatlons or tests given?

Second S S ceee 102 | BAXN et a s 423
Third , -~ 268 | Seventh _________._.__.____._____ 420

- Fourth ... : S 2884 | Eighth ______._______.__ w m N 418,

Fifth memmmtimmepeateneaane 408 | Abeve efghth. . ..o ____._ 129
2 By wiibin are the quostlons mnde out? - : ‘

" ‘Grade or eritic teacher___ y : e o B SRRy = 203
Superintendent » . ' , - ; 106
lP-g?ﬂnclpnl =L T ) Y. e ; 8

¢ Mchgm and guperlptendent, or. superlutendeut i - 220
gtate or eom;ty ‘authorities ; . LOUL L = . - 22

How Q(ten ure examlnﬂtlonl given?




o

ERIC

Aruitex: provided by Eric

. Ald in determlnln‘ promotion or giving marks.

] (4)> To keep teachers on course of study and thelr puplls up. to zrade, and m

-{7) To test power.to apply know]
: (9) To .give mperlntsndent a nnltorm.comparim ot ﬂn work in ﬁa*wholo

.. system.
(10) To accustom pupﬂ- to wrltum work.

: (13) Protection of teacher. . -

o . .
Increasing. i 2 C110
Deécreasisg T e R - 256.- -

" No change . L - s - L83
Don't know ... . e . S v [ G
Nature of examlnatlon 18 changing: - - : A L 19‘

el "@q’v««m Ll '«‘;rt;‘pgtmm A
: ;« s 3
o ou muahﬁa .

4 What are the maln purpom of mnﬂnaﬂm‘l

To compel bevieWw. . oooo oo liiooeoioooilloll; ;--_,.‘_-----;__—.:-_.’
To help teacher judge efficlency of her teaching..._-_ : . LI
To test knowledge or power of puplls . AN g

Other reanons glven are brieﬂy as tollowr
1) Encouﬁges preparation, stimulates the workor, and prods the luy
(2) 'To cultivate good Liablts of expresslon. - -
(8) As a whlp to, make pnplla work and to nﬂst:y the teachér's dulne to Lo
objective results. .

- gpur children to better appreciation.’
(6) To test efficlency of grade and to determlne Individual needs.
(8) To insure quickness .and” aceu inking and expression,
(8) For the enlightenment of parents.

3

(11) Urge pitpil to make critical preparation, and reach nelf-rellance.
(12) To act as cbeck upon recltaﬂommdes.

6. In your oplnlon. is the use of mnthemntlcs examlnatlons lncreu!ng or -.
decreasing.at present? . .

¢. Promotlon .may -be dependent solely- upon examinations or partly upon

'emmlnntlona and partly upon class work, or solely upon class work. What -
-seems to be the general practice of tynlcal scl\ools in your vlclnlty?

Solely upon eXamINAHIONS. - o cmooiccmpomeamm e e m oo e aeae e 12
Examinations and class work rmmiwemmem ] . 827
MofNy or solely upon class work i N . - 102"
Teachers’ impressions .._ ' : I .} '\
About; one-third on exnnxlnatlons and two-thlrdn clasa work-_-----._---..--,lm

7. How efficacloun dre wrltten ‘exsminations asa meanl ot detennlnlng the
ﬂlnesa of a class to do the work of the next mde?
Very helpful.__.. e fiaen . R MV ,147' '
8lightly helpful e _ - S Sy S | ‘

- Not relled- upon alone. i loriioonoommnoos.
_'rencher‘s op!nlon more valunhln e
’ Depends upon chamcter ot examlm
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(c) ]hincentlves to Application, study; and punctuam. Pk R g
+ () ‘Not entirely fatltiess, but aswn any other nhuh achemye:
(8): Useless, I
(i In some instances it appears- partcctly sutlatactocy @ lmolﬁ:eu m is m |
o ously a fallure. .
. (10). Valuable, but chiefly fha s\pnplgmentary WAY.
(11). Unfair a mmns of determining fitness, for prom«)tlon
“ . 8, Does ma tics In the elementary achool differ from other: uabjec&a of-
e, curriculun, o {hat a/goed koowledge of the procesges. and g reasonalyle
. degree of accuracy in wanipulaion are indispensable for promotion? ’'Is more
‘aye; taken to determine. fitnesa for grometion in mumwmﬂm In oﬂher sub-
Jects, nnd it so. why?

-1

Yes .. ol i - .. AEE 108
No ¢ ; Etrdeos -, -~ 20
More care than other mbjecln-, ......... : e cmeramce 106
‘No more care than other subjects ... ot - 210

Mﬁcmmoredeﬂnltenndeasmtotm 4 bR B )
: Other opinions are g follows :: Lo : .
PSSR € 3 The notlon still prevails that mathrematics is of preeminent w‘orth )
(2) 'We do not mean to let milthemntlcs dominate, but the peculiar dependence
- of each successive step on the Inst step compelu us eithér to muke it
too decisive or to rednce the work to n low- pressure In fact we prob-
ably de a little of both.
9. To what extent are puplls deniled promotlon to next grade beeause of
nnsatisfactory work ki mothematics alone?

Very rarely or never - ; Lo PR . 225
Teén : 2 2 ” ; 85
On same basis as other tundamentals__-------;-; ________________________ 167 |
Promotion based upon average knowledge and hower. - - 35

Other 'opinions are o follows :
(13 Probibly| falls more pupils than any other
(2) Puplls whose work in mathematics slone Is nnmtleﬁacmry are promoted
al lygky conditlonally.

10. Do you belleve that there {8 an increasing desire for * standardised”
m 1. e, tests In' the essentials of mathematlcs that have been given to
qnpugh ‘pumls n re| tative rystems to eniible anyone to flud ‘out where
his’ pmpﬁs d fn the essenttuls as compared wlth the nnptls of’ Rome or the.
begt lysten 1) the UMM States?

A R e - 280 |,
Xy Neio o i . - - 92
e N&%deslrable‘-,__-_.__.e-___________-__-_____,_._' il ‘ 2
0 Don't know : S i R

" Diéstfable ... el R Wi 58

"‘

Lahily i A L- b 1‘:‘&
esélf euﬂon; *ﬂue to their meni' 5
o draw concltwlony thit have stutisticat
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cumnt\pugﬁéeaemstqbebr:hmtommthelommmmw- .
tinue through uw elghth,
(2) There 1b be.no mulaz time for gmns expminations. In States 3
suth 8- New. Yo! k whém there I8 a strong. centralized State symm. the an- :
nyal exnmlnaﬂon.set by ‘the-State authorities is the controlling factor in de- L
3 td‘mlnlug the-fitness of. the- puplie. to enter the secondary school. ;
(8) Tlere is" no regular custom - that- determlnes who shall make the ques- -
tibus of the cxaminations,.although iy a large number of schools the exami-
"nuuonsnnre framed by*the supervising gisiacipal and the superintendent in co-
[ opemtlop with. the clagsroom teacher. ‘In nearly as large a number they are -
" made by‘me p'ade or mwhw along. 4
4) A smdy of .the nnawem to guestion 4 of t.be questlonnalne shows that a - |
wide variation -of, oplnlon exists among teachers as to the purpose ot glving- .
examinations. A mbjority say that they ave “to test ¢he hnowledge and. power ;
of the puplls,” but this is & ‘am phrese and may express.a wide sange of
meanings. Backofmostottbeanswemglventhemseunstohetheldm that -
it 18 very desiruble to review carefully the instruction of the classroom dnd to i
give the puptls an opportunity to show xnﬂlependently “wlmt grusp of the sub-
ject they have.obtained. e
" (6) The uss of examingtions as tiie diriet basis for promdion iniapparently
decrenstig, ‘apd the present tendency seems 8 place mors -emphasls.npon elass.
work than upen the formnl esamination. Teachers find examln*tlons more
or less helpfal in determiaing a pupil's fitness for promotlion, but at the 'same
time renlize that they are uften misleading. d
(6) ‘The definite and exact nature of mathematies mnakes it more: easy than
in other subjeets to measure tho results obtained from instruction; conse-
guently anany teachers tend to be more careful regarding fitnesa for promo-
tion in mathematics, but Tn only o few cases afe mpﬂs dentied promotkm m S
account of fallure in mathematics alone.
(7) There seems to be a pronounced desire throughaut ;he country for dinnd- ‘
ardized tests in mnthematlcs, that is, tests which wHl eunbible tenchersto meas-
ure fairly accurately the eficlency of their instruction and to kunow whether-
thelr pupis are as proficient as.those in other lomJl

"This subcommittee believes tht ‘the tendeneies in the country es
indicated above are along sound lines. Examinations in mathematics
as o means of determining fitness for promotion are invaluable, but.
should not be & eontrolling fadier to the extent of not givimg dae
. value to the excellence of daily class work. Siith exeminstions
~ should medsire mot only ¢he extert- to which ‘pupHs have mastered -
the regular work of the courss of study, but also their ability to apply ~*
stheir knowledge to new. situations. The great weed of the Future,
is to develop staridards by which schesls niay measure fairly readily .
the reaults of their work. This can be déne only after mouch experi- %
mentatlon and carefil study. . We needl @ femow more" élmly what -
es&eﬂt‘ix‘lsntf (9 oourseoﬁ stu&,y, nnd‘.toﬁewsq ways ‘and ieans.
-&etermining whetler pupila-have mastereld those esventials milfi-"
: cxenﬂy well. W shouldt: Ary to rench' somme wmz;x;uq %&mu #8
“. ‘towhat ism, pmpe%fwmm oft - qubjeet mutéef of the eurriestum. .
A sanflard may o hight it minch ‘dducationsl ‘waste will 1
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: a adequuta retm'n in pnctmal eﬁclency We have at present 'no
“ reasonable standards-thaf are accepted by a inajority of teachers.

Mmy educators feel that this should be the next step forward.:

an

SUBCOMMITJ‘EE % ENTRKNCE TO COLLEGE BY COLLEGE
EXAMINATIONS. .

IN MATHEMATICS.

The practice of examining cgnd}ndam‘ for_entranoe into college in
"mathematics seems to have arisen about the beginning of the nine-

$ qu’mxwom to Harvard were required to show proficiency int Latin.
It was not until 1802, on the contrary, that mathematics was reqmned
of-all. At that time the stendard for admission was raised, and n
" knowledge of arithmetic, including the rule of three, was demanded

- at Harvard. Bowdoin at the same time required the fundamentals
. of arithmetic. The University of North Carolina called for arithme-

4 ‘requirements had become somewhat more systematized. A little
cb. - slgebra was added to @@ Harvard program in 1819, and in 1825 the
=~ - 'applicant was required to know algebra through simple equations
e mcludmg arithmetical and geometrical progression. The standard
*  in arithmetic was quite high, involving much of which the youth of

e alligation, medial and alternate, etc, This regnirement seems to have
" < been somewhat in advance of what prevailed elsewhere. Yale and

the University of Vermont called for arithmeti¢c only. Arithmetic
& gopstituted the sole mathemstical demand ofgj.he University of Penn-
iy sylvaniscip 1833, - In 1826 the visitors to the United States Mlhtm-y

‘Agademy at West Point reported to,Congress that the requirements -

! " for admission were low. The University of Virginia has never had
" enfgsnce. examinations. :

iy 1860 considerable progress had been made in leveluxg u]p the"

iy mngﬂafd jfoq- admission. Harvard still led in bemg the only .college
TN 70 a:eqhu'e geometry, gl,jhnugh af Western Reserve it was stated that

;}nghly ob‘ubctxombhyhsbit of exuuhﬁng not iy subjects, Jut uwar-
' iouldr books, ! hg requirement, was Davies’s and Hill’s arntpmetxcs,
m;Enlet’qi‘or Davies's algebra. to roots; Hill's Imtroductnon 10 C

E mnnmmmmmmrws. A T

j TI’IB RISE OF THE AMERICAN COLLEGE ENTRANCE EXAMINATIONS '

teenth century, although .150 years before that time candidates for

tic as early as 1795, and Princeton in 1819. By 1825 entrance

" the prwent day are entirely ignorant: Vulgar and decimal fractions; -
proportion, compound and simple; single and double fel]owslup, v

s kywlwn of ol xebgq& and. geometry was advisshle, though ot

indispensable; “On the. other hanfl, Harvard had fallen inte the

1

-
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| allsbra, were requisite to adpissign.. Amberst and

- for, Igck of upils properly prepsred. . At I

 fell- ntge two- parts,-4ho line of. division beitig: beforewguadratic equar .

A
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7 Gormem ENTRANCE EXAMINATIONS. o 15

! began promptly at 6 a. m. Yale\requix;edg besides arithmetic, algebra

fo quadratics; Columbia called €or arithmetic through cube oot and.
algebra through simple equations, substantially the’ same' as was

" demanded by Princetori and the universities of Pennsylvania, North .

Carolina, and South Carolina. The University of. Vermont morg

modestly asked for a knowledge of common arithmetic and the ele-

ments of algebra, while Obgrlin held no examinations, but demanded

s six-months’ period of probationary residence. It is interesting tha¢
the only instance found of a college demanding a knowledge of quad- .

ratic equations at this date was the University of Waterville, Me,,
which required a knowledge of the.doctrine of powers and roots
sufficient for the solution of equations. - It would be interesting to
know if these were quadratic equations pure or affected.

The process of raising the mathematical standard for admission
continued through the years 1850-1875. In.-the last-named year
Harvard mentions the metric system as a part of required arithmetic,
and, what i 6f much more significance, announces that tables will be:

supplied for those problems which involve logarithms.. The algebra °

requirement had been extended to include quadratics, and in geom-
etry the first 13 chapters of Peirce’s book—i. e., all plane geometry
but maxima and minima—are assigned. The geometry requirement
at Yale was somewhat less, being Euclid, Books I and II, or Legendre

I, 111, and IV. Arithmetic was also called for, and Loomis’s Algebra

to logarithms.© Substantially the same demands were made by Co-
Jumibia, the University of Pennsylvania, and Amherst, while Oberlin
had discarded the probationary-half year, and called for Ulney’s

" Algebra and plane geometry. The academic department of Princeton

made a lesser requirement in geometry, only Euclid, Book I, or-an

‘equivalent, but in the school of science plane-and solid geometry were

needed. Cornell and the University of Vermont required arithmetic
and algebra through quadratics only.* - -

~ The clfan'ges in the preceding 25-year periods were quite eclipsed
by those which took place between 1875 and 1900. The requiremernit

of arithmetic was abolished in mniost places before the end of the =

- century. At Harvard, in 1900, algebra through quadratics and plane

geometry were required of all candidates; advanced algebra, solid
geometry, snd trigonometry were optiopal advanced subjects, and
an option ip analytic geometry had been but recently discontinued
ale elmentary algebra

tiops. , Greometry also was bisected, the second part imcluding probr
lawns in mensuration, metrig,8fstem, and logstithms.; “For the Shef:

fiold Scientific. School, trigonometry, solid geometry, and ‘advanced -

i

srell had about -
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luhuigngonandry ‘included the nght .spherical txinngle. The; samq?
mmmtxons were vequired ctColnmbm, the University of Pennsyl. |

: }vnmu,;and Princston. Cohunbm, however, had no options, while the
latter {26 omitted the. -optien in advanced algebra. The Princeton !
school :of science continued to demand arithmetic, but made weight
at the otherend by demanding both plane and solid geometry. While

 thére wmate I many ‘minor differences in the requirements of the various

. colleges wring this period, éhere was & marked desire to unify the
requirements; and that seme progress was made o this.end is indi-
cated by the act that - portion of the statement of the entrance

< requirement in mathematics in the m&alogues of Yale.and Pnnceton
was the sume vetbatim for a few years before 1000.

' To sum‘up,she mmdi firom 18001825 was characterized by the

- gemeral introduction of mathematical, i. e, arithmetical, examina.

tions forentrance. Between 1835 and 1&850 algebra was brdnght for-

" wardy and & faint ‘rumor of geometry might be noticed. Between
1850 and 1875 M@elbmms:moved ‘ehead through quadratic equrmons,
and geometry firmly established. The years 1875-1900 saw the abo-
lition of the requlrement of arithmetic and the establishment of
optional examinations in sub]ects of a more advanced grade. It is

on the whole remarkable that, in & century when the interchange of

~ views upon academic subjects was much more difficult than at present, .
the ‘mathematicd] Tequirements for admission neyer differed very

- Agreutly, 1o one.oollege having an unchallenged lead, but all progress-
ing steadily mg@ﬁ}m in the-direction of dmprovement-and progress:

PRESENT CONDI'I‘IONS

In Tecent years an elaborate system of entrance to college by school
* eertificates has developed, and there are at present three well differ-
entiated entrance methods used in the United States. The one ré-
** . quiring an examination in all subjects for admission either by the
o~ college dor by the csllege entrance examinstion ‘board; the second |
50 admitting ‘almoest entivety ‘by school certificates; and the third s
- combinatién of the 4wo other methods, sotme students being examined
. bythe college and others admitted on school certificate. Examples of
7 uolleges Yor men adhering. to the first method are Harvard, Yale,
B Prlxm!tmn, *Colpmhﬁn, West Point; Anngpolis, Haverford, ahd the
B Tnstitute of Technology. Most of the State univer-
mmo of the: West use the second method; that of admitting almiost
aﬁ!ﬂuly‘by 'st!lloolﬁ"ﬁiﬁalﬁenteé ‘The heads af twp.of thess universities.:
sorized the statement that thoy belived that thab tethod %I

s fperfectlj satislie(ﬂry’to all whb have hud ¢o' de’ with thie matter
ol Mtby lmowof 1o smous mmment fozr " oha.nge
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THE ARGUMENT FOR RETENTION OF 'I'HE ‘COLLEGE ENTRANCE
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-dally prepared work and cnll for the exerclge of independent judgment. Neglect
/ any of thess polnts will surely lead to dlsappolntlng results In the admission
ex

- mendation, and in this respect 1t i8 thought to be much superior to the certificate )

“school stetes that the wenker students gravitate toward the certificate colleges,

‘reagon why It should be so. Wherever there are State unlversities, public Qnin-

'};mnculty. every teache:.aﬁno.gvm thag.ap a smatter of fact only a fraction of | . i M

" EXAMINATIONS AS P ESEN’I‘ED BY AN EXPERIENCBD SCHOOL
PRINCIPAL. N g

In judging of the value of any method of admission to college two aspects
must. be examined: First, how does it fulfill its primary purpose, namely, to

" pick out from the mass of applicants those fit to pursue college courses; and,

gecondly, what are its effects upon the methods of the secondary schools.

It will be admitted that all methods have their unavoidable llmitations and
fulfill their purpose imperfectly. This is proved by the large number of unfit
students dropped by colleges of all types at the end of the first quarter.
Against the examination system it is urged that a single paper gives the
examiner too slender a foundation for judging of a student's knowledge and
capacities, even if it reflected them truly; that this latter is often not the case,
because - students work under emotionally highly disturbing conditions which
handicap the habitually careful but nervous student and favor the one who
has been In the habit of taking chances; that there are cram methods of
prepuring for examinations, by which & superficial gloss may be imparted which
wili outlast an admission examination but not the test of actual work.. Never-
theless every. teacher of considerable experience will be ready to testify that

undeserved failures are very rare, less 8o than undeserved success, which Is.as -
it ought to be. and that as a whole, the exnmlnatlons represent the derorts of ;
the students very fairly. 3

The second aspect of the subject, the effect upon the methods of the secondary
schools, i8 in the opinlon of many the more important. The consciousness that .
at the end of the year the student's knowledge and his ability to apply 1t wilt =
be tested by some one who will judge by results only, stlmulates in the highest
degree the teacher’s thoughtfulness.. The student must not only have known
hig subject some time, but he must have ready command of 'the whole of Jt. ‘

He must also be trained to clear, neat)and conclse presentatlon. and he must
have had frequent opportunities to deal with problems that lie outslde his

aminatlion.

‘It 18 quite true that these are the alms of all good teacblng, everywhere; but
under no system are the rewards for good work 8o prompt und the penalties _tor
perfunctory teaching 8o swift as under the examination’ system. The high de-
gree of stimulation this system gives to thoroughness. I8 its principal recom-

system. And It appeals to the stronger students, A teacher In m prominent

which bear, rightly or wrongly, among studeuts very generally the reputatlon
of being easy. As far as the public high schools are concerned. there 18 every

fon cohslders graduation from the high school as eguivalent to an entrance i
certificate for the university, and while the grade requized for graduation must
of neceséity.be such thet a majopity of the ,gmge;\ts ¢an reach it wjthout ser!

‘majority {s it for miore advayced ‘work, ' Though ponie, schools have attempuq

“to set up one grade for m@ﬁx ud anoghet grade for 4 mlm certificate, < 1 |
this dlstinction has prived impractiéabfe; and so, why should a stuflent. gon
. greater ‘nconyenience, it the fess witl apparentl¥ land @m in $he’ ganﬁa plfi

or all. th!lg msons it deem g‘ 9. those who. favor | the‘.emmlgmﬂoqm systgm

G Rt 0K i aAhnlasahn Gl Ha kb



e o R R et Sk
i LA mmm'rxont m'rnnunncs. e

ndamed to turnllh the coliege a connutuengy of reuonnbl.y homo'meouu prep- -
aration and that therefore ite:préservation. is desirable,

The introduction of the certificate system means the abolishing. of tho exam-
2 lnnqlonn. The former is the only eystem in existence weat of the Allegheniexn

‘The examination system 18 in use only in about half a dozen of the eastern
colleges, although some of these are the oldest and among the strongest uatver-
dties in fhe country. Like the system of admission by examinations the other
.one hns its characteristic strong points, and its equally characterlstic weak-
nesses. Let us examine both.

. 'The certificate system, as President Angell. who was vlrtunlly its creator, has .
said, 18'a consclous adaptation to American conditions of the German system.
In Germany a student who has graduated from the gymnasium passes lpso fucto .

into the unlvarslty “But in Germany the gymnasium is a State institutlon; char.
acter,- time, and extent of its course of study are minutely and carefully elub-
orated and prescribed, and the carrying out of this plan is supervieed by the
same authori{y that controls the university. The articulation is complete, and
yet the certificate of mnturlty is glven only after the passing of a severe exam- -
inatlon. Tbls cxamlnatlnn, tt i true, is given by the teachers themselves; but -
2.1t ‘hag previously to be laid before the supervising authoritles, who may order
" any ¢hanges they see fit to make, or may reject tbe paper altogether, and set
dhe of their own.
~ Here In the United States conditions are very different and the differences
_are such as greatly to wenken the value of the syatem. In at lenst one State
the school lnw prescribes the modus operandi of the formation of high schools
and provides for thelr support, but beyond this it does not go. There I8 not a
" word as to subjects, or methods, or extent of study. Every high school I8 a
. law. unto Itself; everything ia left to the school district and to the gchool
dfrectors, ngh schools may be large or small, weak or W the teachers
well piiid or poorly pald: they may know thelr business or-not. ‘And what
thus may be li. ‘and a high-schoo! certificate of graduation may have all de-
" grees of value. Juet how much It 18 worth no one can tell, unfess he knows the
school that issues it. Anil what has been sald of this one State is larxely true
of the others.

Inspectlon of schoolg by the unlvemltles, and llsts of apprmed schooln, pre-
paratory departments attached to some of the colleges, nre intended to remedy
| some of the disadvantages resulting from the almoat total lack of regulation by

; the Stnte; but especially in the younger Stntes. but in sonie of the older ones
;:w A4 too, tho articulation 18 very loose, and the colleges are much handlcapped by

5 thg heterogeneousness. of the student material they get. -

a8 f Of course in the larger clties (and they are rapidly multiplying) tho means,
s the will, nnd the intelligence are at hand- for the bullding up of bigh schools of

high rank, and it 18 In the relatlons of those'with the colleges that the certificate

© .. system appesra at Its best. The following advantages are claimed for it:
lt allows of a ratural nrrangement of courses of studles. which the examina-
£ tion system somefjmes disturbs, on account of the necessity of having all sub-
% jecty rensonably fresh at the timie of the examinations. Jt enables.a school to .
“ distributé the work:evenly, without congestion at.any point; lt finally afiows
< theétndm%tp step frop one:: Anstifution into the pther withgutithe. nefve-racking. -
" trial of wn ehmlnattgn,”purely on his meﬁlts’, a8 apcertained. dnd set forth by
‘the 0 knows him best—his teacher.” Thesd'tre greit advantages, and - b
R  they were ungpalifiedly. tiup ‘wotild constitute & altost overwheliing argu-
ment in thefﬁ tayor: B\)j. beside what bas alréady been aaid, there are sotne
;oaltyinsugt- beconudcred. B : 3 A
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of the instruction glven at the school, but It tukes a number of students and

‘the grammar schools in connection with arithmetic is ordinarily

. merely as difficulties are uscless. In the practice of the schools 50 ...

“per cent of the pupils farfeit the benefit of this elementary training <%

. result. 'The matfer of problems is inadequiitely éxplaiﬁed;\\-pﬁgilgg.‘ )‘
. frequently. do not understand that in attacking problems they sre

COLLEGE ENTRANCE EXAMINATIONS. : 1

While the examination papers {ssued by the colleges that admit by that -
method coustitute an authoritative commentary on the real meantog of the
definitions of the college standarda as set forth in the college reguirements,
auch n criterlon 18 lacking in the case of the certificate colleges; hence there is
a certnin vagueness on this point. -~ . ’

fnspection of the schools I8 good as far as it goes. But to be ceally effective ~ |
it should b much more frequent and scarching than It 1s. It Is true that the i
performance of the student after entrance is the best criterlon of the character |

several years to reach a eafe conclusion, and by that time the school’ may,
through change in direction and change of teachers, have totally changed. '
Finndly, and this Is probably its weakest polnt, it puts the burden ‘of re-
spousthility upon the shoulders least able to bear it. The principal of the
school mdy himeelf have an imperfect or low Ideal of what constitutea good
wark, or he may have the feeling of insecurlty of tenure strong enough to
make him unwilling to refuse a certificate In certaln cases, and qulte wliling
to ahift the burden to hacks stronger than his.own. ' - -
Whether the preponderance of advantages or disadvantages lles on the one
or the other side, or whether what 18 true now will continue to.be true ln the 0
future, it is dificult to declde.. The certificate method, If sufficiently safe-
guarded. would no doubt be the idenl method; but as long as the defects of
organization of the high schools are us glaring as they are at present it seems
to many that the examination method offers the better guaranties for the .
fulfiliment of the purposes of higher education. .-

' RECOMMENDATIONS AS TO DESIRABLE IMPROVEMENTS IN
PREPARING FOR THESE EXAMINATIONS. :

As the examination for college admission  rests on the methods
pursued in the schools, some criticisms and recommendations as to
the teaching of mathematics in the schools seem to bein place in this
report. ‘ i ‘ '
Algebra is usually begun in the first year of the high school with-
out any previous preparation for the use of literal instead of numer-

ical expressions. The opportunity to prepare for this transition in

neglected. The massing. of definitions in algebra in the beginning
of the textbooks is confusing; because of the severely technical lan-.
guage, the definitions are frequently misunderstood and speedily
forgotten. This gives a fundamental unsoundness which perseveres.
Our textbooks and tenchers.do not display sufficient skill in grouping
the work in each topic; the advance from simple to excessively and
needlessly complex examples is too sudden; difficulties introduced . .|

because.in thess complex ¢xamples s single error, vitintes ‘the: entire:

)

called upon to translate conditions from the Englich language into. .

SURES T



o ":“20' e EXAMINATIONS TN MATHEMATICS.

Lo algeb::a lungumge.& Many more probleins should be amlyzed thmugh
and with the pupils, and a methiod of analysis shoulC be developed.

. The-subject of factoring is poorly taught. The. presentation of

, " factoring under 8 or 10 different cases is lmsleadmg to the pupils.
" o They do not study intensively the quautxty that js to be factored,’
' -but endeavor to guess under what case it is to be rubricated; this
is the cause of much t@buble. *There should be more mterpmtnuon of
the relations foiind in an algebraic expression; then the method of

* factor. g will reveal iteelf naturally to:the pupil.

» Makers of textbooks forget the immaturity of the pupils and
their previous meager mental outfit, and the language of the textbook
is frequently lacking in concreteness. In the attempt to compass the
*whole of the elementary algebra in one year, ‘as undertaken by most
schools, the advance from absolute ignorance of the sub;ect. to the
intricacies of radicals and equations of the second degree is too rapid

' to. pmmote.»genume understandwg of the subject matter at this age;
‘it is as though a beginner in Latin were expected in one year to
advance from an elementary study of Latin forms to an intelligent
grasp of Cicero. The advance should be more deliberate, and at least
two years, with about three recitations per week, be devoted to the
shb;ect the pupil needs time to digest. The failures in algebra atex-
amination and the lack of grasp shown in*the first college year are
frequently traceable to this cause. There should be far more teaching
in the class, where the teacher should develop every new subject fully
‘before assigning any part of it-for home work. It is wasteful, and .
“evén absurd, to let pupils drift without suggestion from the teacher.

- Home work 'in the earlier stages of the high'school should confirm und

»  reenforce insight gained in the class. Even th_e errors perpetrated. in

_ class may, if immediately traced to their origin, prove a valuable
help to knowledge.. Such class teaching is far more shmulntmg to
the entire student body than the present system.

' Again, our algebra should contain a greater wealth of examples™
7 and of problems of moderate difficulty, and these should more fre-
\5:. quently refer to conditions in which they sctually present themselves

' to pupxls in practical life; that is, by real probléms. All mechanical

b memorizing of rules should be discouraged. The definitions of the
Gy textbook: should be emphasized as the best and most serviceable ex-
‘pression of algebraic. facts nnd principles, but the pupils’ attempfs
" to formulate deﬁmtlbns ahould not be dlsoouraged they ‘may be |
“guided toward accuracy: il
s G'eometr;u—Tho lack. of all const.;'uctxonal and’ mensuratxonal,woi'lt v
' in the earlier school years-is a serious drawback; many geometric
" " relations’ ought to-be recognized in. the grammen-sciool period. - If
I .;llle high sphool does not precede nlgebm, it shouléi at J
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questioning by the teacher should bring out what the crucial or pivotal

instead of the formal language of the theorem, a drawing of the

.together with the crucial point, leav
- for the hypothesis and the conclusion.

. five periods per week for the joint study of algebra and plane geom-

. the majority of secondary pupils under such a system grope in the

they ppesent, the kind of work which has rendered the elefentary
'mnthemat;cs diffienlt ind umttrq,ctxve. “If the ohject of thé exami- .
~ nations is to determine capacity and- ‘pawer, 'then the questmns to be ol

 What we want: to kmow after gll is wjhether the student’s mevmus"
- attainment it mathematics has firnished hiin the teol for further

! : coumn mmuncn mmnuxons ERERs | | :

The nature of demonstratlonal geometry as an exercise in logic is
not made sufficiently -explicit by texts and teachers. The massing
of definitions at the beginning of the geometry textbooks, when many
of these definitions refer to-figures that do not come up for considera-
tion until many months have passed, is bad teaching. The progress
in demonstration shopld ut first be very deliberate. Unconventional

point in every demonstration is. There should be variation of the
form in which propositions are brought before pupils. . Sometimes;

figure and the algebraic oxpre'.séaiorﬁ)fumlu@iot}.:. :)hgul;l be given, -
g the pupil to find expression

- p
Many believe that plane geometry also should be spread over two

years; the system of crowding the plane geometry into one year makes A
the sdvance too rapid and discourages the pupils. Three years of

etry scem best, the teacher determining according 1o needs the sub-
ject"to which two and three hours respectively should be gjven in each ~
vear. Pructical applications of theorems in geometrv should "be
at first quite simple.. Some of them should follow immediately the
pmpo\mons which entered into their solution. Another set, not too
difticul¢, should be massed promiseuously at the end of each book of
geometry, and at the close of the volume, All possible nse should
be mude of illustrative material, and the pupils encouraged to make -
occasional models in illustration of principles. Invite students to in-
vent demonstration; even faulty procedure may be turned to good -
account. Break up the belief that there is only one sequence of
propositions; more often even than in algebra does cooperative class
work scem the best means to securs intelligent appreciation of topics.
The work is slower, but surer.  Whilst exceptional pupils may gain
satisfaction from unaided pondering over élementary mathematles,

dark and lose the v&luable stlmulus that carefully gmdedl ndvance
furnishes,

RECOMMENDATIONS AS TO IMPROVEMENTS IN SB’I‘TING
.. THESE EXAMINA’I‘ION PAPERS. -

Our oollege-entrance axammatlons have emphasized, by the. tost

submitted - might. be’ ?ﬁstmctly ‘more " numérous _but less oomplex. e
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exprossion; seem 1o be-the main' ndeds; ‘and. & meckianically smbth
“presentation off twliatuis been mémorized-ghoul

. .. ‘pepers-should present a lavger number of questions, but that in these
. questions matters of undue complexity should be altogether gvoided.
ST . SPECIMEN EXAMINATION, B
* In order that the nature of the entrance examinations to American
. :colleges may be.the better understood, the following specimen papers

b 41, ‘Prove that 1t-two right" tétangles bave the hypoténuse anti a slde of one
“ nespectively equel to the hypbtenuse and a side of the other, the triangles are
-agual. < ; ]

« . Draw & square ABCD. On the diagonal AO take the point B so that AR=

-AB, and draw.throug’h E a line perpeudicular to AB cutting BC in ¥ -Prove

s , .. BF=FE=EO. - .
2. “Prove that an angle formed by two chords of a éf1 sle interdvcting ‘each '
> other pithil. the cifcumference is méasured, by one-half the snm of the arcs
invefcipted by its sides and by the sides of its vertical angle.

g &
27 fakeive potnts, A, B, O;D; B on: the cireumference.of a circlesn the order

£4°

54 " gigens - Lot the miqdle polnt of the-arc ABO be ¥, and the middie point of the

#rg AED be G.. Let the chord G cut the chord AC.In H and the chord AD

5 mE Prove that AH Is equal to AK. )

Pt Nors.—The polnts; B and B are used only to Indicate the arcs fn which the polnts I
:&.;;r‘ i and'Gle ke P 2 . i

" 8. Glveu a gusre with the side 3 inches long. Find the focus of a point P

4% . such that the distance from P to the nearest polnt of ‘the perimeter: of ‘the

0

‘34 - wauare is 1 inch.  Describe the locus gccurately,

¥

Vil ﬁgmclrglés are drawn with thely "cet_igew at tﬁe;mlddle,mlnmv of the sides’

ot an equflateral triangle, forming a figure as bere sliown,

amefiftn

F R AT PSR

b

' should beless ‘valusble than |
~ & pérformance which may:be uncoriveptional in language but which - |

+i' . are appended, with the name of the colleges whete they were set:
.',.-r._»' | . (a) Plane Ooonetry‘
Bhicy e RN ‘ (ONR HOUR AND A HALY.) . <%

| reveals genuine grasp of the fumdamental propositions, This pesom-
. -~ mendation would therefone: culminate -in this: That the examination

!
5




Q.
ERIC

FullText Provided by ERIC

e wg By e A *w
FARH A PR B

. Mwm ot“m' mmmﬁ :h'llulo ABO »ll' '*eqm“

trhmglel ABP, ACQ,. BGB. are constructad, t.he first two. muteﬂo

given trlans?e. whuen Is on the’ lame slde ot BO as Av lﬂ-ovﬂhat APRQ lia .
rhombus. o . :

umnmmmmq

1 The lengtn of a.gide of a regular pentngon ls 6 teet. Flnd the lmsth ot a
diagonal. -

2. A street’ alopes upward-at &n angle of 7° 12’ At t.be toot of the street nn
arc Hght hangs at a helght of 18 feet above the pavement. How far trom the -
light i8 a point up the street nt-which its raya meet the pavment at nn auzle of ¥y
12° - ¢ :

3 'l‘helonrithm ot 10to the bnseo 18 1.0480. Flndwlthout t.be uleottabm
the logarithm of 2"0 to the same ‘bage. ) e

4. Prove that & ' cL e

sin (46°+ )— eos(46°+ 2)- -!:,/l—coaz. '
5. From one- corner ‘of a cnbe Mnes are dmwn i two of its ilcel.maklnt

angles of 80° and 40° - r‘especuvely with’ the comiion.. edgé Fina mo an;le M
between these two Hnes.

(b) Blon.nury Alpbn.

1 Find. w) the least common multiple and (6) the greatest common dlylaor
of

(a'+a‘) (:’+a'), (z-'+ac+a' (847—-0) ] 8..p’+2aa-—a'_._,-
L2 Solve the oquatlon

#_e_‘{_(sa-f)

3. Compute the larger of the two roots ot the equntlon
© #=0100—02000

4 correct to three shmmcnnt figures.
© 4. Show thnt (a+b)‘ wiil not be eqnal to u‘+b‘ unless _

ab=2(a+b)'

5

( asaumlng that nelther ¢ nor b s nm ) ap
. 6. In a certaln town, the tax rate.is 2 per cent on bofh ml estate and per-
. - .. sonal property ;. under a new; systemtheturate would bebparcenton real
’est,ate,, and noth)
.‘_.vh.
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'plleatlon and dlvlaion in the scale of seven, then chango the numbers to the
.. acale of ten and vgrlfy your results
5. One root of the equat,n

—z‘+90°—50(‘2r—6=0 3+ 1

Find all the. othor nbota. .

8, Ww tp three declmnl plices the negntlve root of the tollowlng equmlop
Iﬁfoimelrs method.

i .g‘—d!-{-7=0. .
YALE (SHEFFIELD SCIENTIFIC SCHOOL).
L ] kS : .(l)‘momnury Algedra. 3

| 1. Bolve each of the following equatlons by completing the squnre. . ,

{8, ;éﬁ«}-ﬂz:az-l»ﬁa‘ (b 21—7./‘ +sao- (¢) 6a*—Be~B=d/67 =52 |
& 2. Each of two trains ran 200 miles. ' One-rah 7 miles per hour ﬁlster than -
“‘the ‘6thér ‘and. required one hour and 45 nfinutes less time. Find the speed of
“each train. " Explaln the negative angwer.

8 Bolve the equation

3 L iR EF =0,
Verlfy your answer. .
-j. ‘Bolve the slmultaneons equations
y'=2mg +m", w-H/—m—O

O ,\rrange th¢ answers in correspbhdlhs pnlra nnd verity
i llmplﬁty ehch of the Following :

m‘+2m"m’+n
m’ﬁ—fimnﬁ'
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WU T OOILROR EITAANCE EXAMINATIONS. < ¢ ©
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a LTS Lo gt

5 '(t).Mvau._\\ _ o
1. Draw the graphs of the equations " * AR A

, ~(a) 1—20~3s'=0; (b) &*—4s"—8r+8=0. .

** Solve these equations and indicate clearly the connection of the roots and’

- graphs. T i F

. 2. Transform 242'—2°+64--8=0 into an equation for which the firat coef- ~ - . - /|
cleat is unity and the others integers. i ‘

"8, What simple relation exists betfeen the roots of the eguation (a) .'_
#'+82+8=0? (b) of the equation 2*+82"+5=01 ¢ N S

4. Show that the equation o*+o'—80—5=0 has three real roots'and deter-
“wine the first figure of each, g O i
5. Calculate n negative root of the equation of 4 to two decimal placen. £
0. A certain target Is divided Into B concentric rings. Kach ring 18 to be
‘paluted a different color, How many color schemes are.poasible with 8 coiors
of paint? - ) .
=15, B . YALB, |
_ Puaae Goomstry, .
. 1. Two tight triangles are equnl If the hypotenuse and & leg of one are. equal
" respectively to the hypotenuse and a leg of the other. :
2. Upon a given straight line construct a segment of a clircle which ahall 1
contain a given ohtuse angle, Prove your construction correct,
8. 1f three or more nonmruliel lines Intercept proportlonal segments on two
parallel lines, they pass through a point, ) 3 o K
4. I two lines AB nnd CD cut at B so that ARXBB=CEX ED, prove that a :
clrcumference can be passed through A, B, O, and D, . _ : £
-5, Find the side of au equilaternl trlangle eguivalent to a circle whose radiys! - |
1816, . ; w o : R
" 0. Prove that the locus of the extremities of all the equal tangents that can'(,\\f
* be drawn to.a glven circle Is a elrcle concgutric to the glven circle, O\
7. It the area of a rhombus 18 ¢ and one diagonal is d, find the length of a
" slde. - . i : ] .
'8 If a regular hexagon 18 Insctibed In a given circle .and ‘another {8 clr-
cumgeribed about the same cirele, find the ratlo of the areas of the hexagons, -
9. If two cifcles are tangent internally, the chords of the greater circle
drawn from the point of contact are divided tto proportional segments by
" the smaller circle, : : .

YALE (SHEFFIELD: SCIENTIFIC SCHOOL), - : T
) ; " Sollf Geontet ry. . ; B
1. If two angles not in the same plane have their sides respectively parallel
" and extending from their vertices In the ene direction, they sre equal, -~ 1
2. Prove the theorems regarding the lateral area of a pfism and of a vegu- . ..
“lar: pyramid; . State the correspopding theorems for cylinders and cones. - . = iy
"8, & apherical angle {s méasured py the fre,of 8 great elpcle.déscribed with . . .|
Jts vertex ns 4 pole apd Iupinded batwesn its
L) NGI.V G g Rl

fidos, proguceq 49 Pecessasy, .\ .ok

.46 o polnts A dnd. B iri wace, to Ang. the locus of theycentes of
‘mplierq. of given radius which shall pasy through'a ANQ B, i

. B A rffie shelf has the shape of & eylinder purmounted; by u:hemis
ey, THe total length of the aliell {p, Tour timea ifs dfaniéter, _Compire
-surfices and ali§ the volumes:of the lindeical ind tiie splierjeét portions.
. 8 Given o sphiere Whose dlameter 1610 Inches, ‘Find the voluing ard -
IENee ot the dnmcethed e . e S e
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2 Multiply .- ' . [

. f-r' ) " "§+z* }byz’—w* o .' '
8 Reduce the touowing to their lowest common denominator: - )
' R 2 ... '3 B -

i R R T
The candidate need not mumply out. . .
i ) I“:ctor h’b’-(a’+b’—c’)'

LS

““‘ﬁ. Il‘vi-a"’a‘ fifid the vtlue of t in terms ol ‘the other leﬂers. .
] 0. ‘Bolve .

L 3¢+2 + 2(:—5) :n—s 0
d The sum of the three digits of ,a number is 18; the sum of the Nrst and "~
thiid dfxlts i equat to the second; and if the digits in the unit's and fn the
‘ten's places.be Interchanged, the resulting number wul be 27 leas than . the i
orlainal number. What is the orlxinal number? '

‘ ‘ (5) auumm ml Beyond. ‘AR,

1. Solve the touowlng equauons" ' . f .
- (b J‘*«—z+4—a+ '=~/ CHAS

@, (=+2)*—(z+ﬂ)*—2-0 .

Bolve for w and v, wrltlng the aolutlons 8o thnt the proper values are

2 —l-o
(l) z,__:rw




{7+ PEPECIER
1.Tbellnejolnln‘themiddlepoinuotwemmmleluauofetranuoldu :
parallél to the bases and equal to one-haif of thelr sum. - o
2. An aiigle inscribed in% clrcumterence Ie measured by one-half the arc lnter- SN
. cepted by its sides,

¢ 8 Two trlangles baving an angle of one eqnal to an engle of the other aro to
each other as the products of the sldes lncludlng the’ equal angles. . .

4. Given a parallelogram and a point outside of it, obtain a conatruction for

' ‘ fndlng the line which passes through the polnt and dlvldea the perallelogram'
nto two equal parts.. Prove the construction.’ .
.. G Two parallel tangents of a circle are cut by a: thlrd tnnxent !n the polntl A .
. and B, "If O be the center of the circle, prove that AOB is a right angle, - .

B 1A ¢ through the point O within a parallelogram ‘ABCD two straight Ilnee
are drawn parallel to the sldee and making the’ parallelograms OB and OD .

* equal, prove that the point O i8-on the diagqpat AO. : .

(d) Solld Ocomeuy

"L There is one and but one common perpendleular to. two ltmlsht llnes not
in'the pame plane_ )

2.1t two parallel plnnes are cut by 4 thlrd plane, the lnteuectlons ‘are.
- parallel,

In order to show that two lines are panllel what must,be proved? .
3. Ifanobllqneenneofdmnhrbuebecntbyaplmemnlleltothebne, o @

I tbla section is a circle. - B
4, The- llneAB is perpendlcnlartotheplanea atB GDlsa llnelna.andE- Qi
i8 the foot of the perpeudlenlar'from Aon CD Prove t.hat mn is perpendlcnlar . S

o

to ¢D, " g

© . B '.l‘helen:th otthen!tlmdeotn pynmﬁ!lec, ndnﬂmee lae nquare.the o e
. leagth of whose edge i8-b. - What i the area ot a. necttmpenlleltothebue B
" “whose distance trom the vertex 18 n o 29y,
. (®) Plnne‘l‘riclmometry L

1 What isa radlnn? mxprese in radidns the angles, 60°, —815‘
2. If cot o=} and ¢ is an nngie in the third quadrant, ﬁnd the valnes ‘of;

slno coszo co8 36,

8 Prove geometrically P
© ‘cos (A+B)-coe 4 cos B—sin A st B, where A B and A+Bg‘ﬁl‘e acuta. o d
4 Prove the followlng {dentitles:. . . - . S

(a) 6os (A+B) cos (A—B)aooe’A;ain’B

(b) cos'z-i-mn'z 2—-'nin21:
o8 x 4 i

o
ERIC
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b suacommrr’ree 3."ENTRANCE 70 COLLEGE BY COILLEGE

% si Pt ENTRANCE BOARD EXAMINATIONS. |

e L HISTORY. .

The college entrance examination board was organized at a meetmg .

, held at Columbia University, New York, November 17, 1900, for the

purpose of fixing a standard of entrance to Amemcan colleges and

* technical schools.! ’

© . At this meeting the chief examiners for 1901 were appomted The

%~ associsté examiners were named January 12, 1901, The commiitee

of examiners in maﬂhemahm consisted, like thoss in other subjects, -

of three members, two representing the colleges, and a third, a

secondary-school principal or teacher. -

The ‘examiners were charged with the duty of framing the ques-
‘tions to be set, and with the prepuration of a syllabus of instructions
o for the guidance of the mderg who read and rated the gnswer books
e of the candidates. The definitions of the several subjects and topics

upon which examinations were held were those recommeénded by the
committee of the National Educatjon Association upon’ college
entraneesrequirements in cooperstion with such bodies as the Ameri-
can Philological Association, the American Historical Assoclatlon,
and pthis.?

. Ia 1984 the requiremerts 'in mathematics were modlhed by the
&dophomf the.recommendations made by a committee of the Ameri-

v can Mathematical Society, These recommendations were adopted
by almost every college and university in the United States. They.
constituted a-great step in advance toward uniformity and effected
considerable simplification in the holding of mathematical examina-

~tions, Under this change, elementary algebra was made to include

ni-ithmetical and geometrical progressions. Permutations and com-
binations, and logarithms were excluded and transferred to advanced

~ algebra and trigonometry, respectively. :

Examiners, } .

An examination of the list of examiners in mathematlcs for the
wivdifferent years will show its representative character. At first the
B poh of the board was to change completely the personnel of the
"0 eommiittee every-year. Since 1904 the same members have been con-
iy tmued[ on.the commxtgee for three.or four years. .
o this way the boaird has prﬁﬁteﬂf more’ &hrecﬂx by: the expenem.e 3}
- gnhmd i prévions years, siidh the. multhag aw er‘ﬁniforpdi’by
i the stludardmt’bﬁ the papers. -
-""-,, -xn “Pocument No. f,’;l. ;ﬁubu-hu( by tho imrd Decemw 10, gooo ‘will be ‘tound’ A
¢ ;enen! siatement of the action’ of tlio piel mlnagy conferences on. .the sudjesi of [y
#oileue entrance axamination board,. mam; With & record ‘of. $fie organisption 'of -the

d and an outline Ml;pnrpou m polt

el {‘,l
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: EXAMINATION PAPERS. g S

' The s’lilb)ects of the papers in msthe.gmtxcs were élementary algebra; s
" advanced algebra, geometry, and trigonometry.

During the first years, in order to meet the ov'~rings of candxdat.es
with different degrees of preparation in each subj. 4, the paper was
subdivided into parts and groups, each. group contnining three or
more questions. In the instructions to the candidate 1t the head of
the paper were indicated the groups™from which to choose the
requisite number of questions to make up the set in the part of the
subject he proposed to.- take.

Thus in 1901, the paper—Mathematics A—Elementary Algebra— -
contained 25 lines of instructions to the candidate. It consisted of
80 questions, 15 in part 1—to guadratics, and 15 in part 2—quad-
® ratics arid beyond.. Each part yas subdivided.into five groups: A B, )
L G, D, E, and F, G, H,.J, K iespectwely, of three questxons each.' Y

Seven different clnsses of candldates were'provided for in this paper, "ﬁ‘

each class being instructed to choose the required number of ques- - ™

tions from certain groups. A similar arrangement was made in the ~
papers in geometry, providing for plane geometry only, solid geom- -
etry only, or plane and solid geometry; in advanced algebra; and in
trigomometry, providing for plane trigonometry only or for both
plane and spherical trigonometry. ‘
~ As the years went by the increase in the number of candldatee‘
and more precise definitions of requirements brought about a con-
tinuous development in-the number and subjects of the dlﬂ'erent
papers, in the instructions to candidates, in the arrangement of the

* groups, and in the choice.of questions allowed. This development
_has been generally toward simplicity, uniformity, and perhaps some -
restriction in the range of choice allowed the candidates.

At the present time, as for several years past, each candidate is
provided with a separate paper on his parti'cular subject and the
instructions are reduced to a minimum.’ The bpard Mow prepares
through its committee of e?mmmers in maf.hemntws the fol]towutg

- papers:

- Weightd.
1

A-1. Algebra to quadmtlcﬁ__ S -
A-IL. Quadratics and beyond R

A-1 and II. Elementary algebm complete .........
B. j;t‘lvanced algebra--- : ' 13
Q. Plane geometry - pc e m e g = sk i
o D: Bolfgl, geomefry .. FYRRA P Sk

| +0D.'Plane ang: sBolld’ geometryv B
'R, ‘Tfigonometry (pane and spherteal) et
| F. Plane: trlgonomeytry : u : Sl

i' Tb@b m]b,ies af the ﬁ;lgh .8re. o the' ‘mxghts of these exammetlons’ S
. gssigned by the Cornegie Tnstitution for the Advaricement of teachs




e
ing ’Ip these i.papérs-;thé;totsl\ number of quésti.qri,s'., ranges from -
81010, of which the candidate is required to take from 6 to 8. The
.. dnstructions wt the head of each paper aré contnined within two or

band, but generally the work is distributed among the members of
;- the committes; One member -undertaking to frame the questions in
-, the elementary algebrs papers; another, in: geometry; and the third,
. in'ndvanced algebra and trigonometiy. The appointment of subject
¢ " is determined for the most part by personal preference and special
‘-, aplitude, X, ) - AR B
" Inbeginning the work the examiner has before him the papers of |
" previous years. He has also the criticisms and suggestions that have
= been yeteived during the year at the office of the board and which
~*_ have been turned ovex to the committes by the secretary, Under his
: eyes are the definitions of requirements in each subject printed each
. year by the board.! . : i
.* . When an examiner has prepared his paper he sends a copy to the -
., -other members of his committee. After criticisms and suggestions
. - have been offered, the committee meets to consider the papers in de-
"¢+ tail. No conclugion ig adopted which is not agreed to by the whole
- The examiners feel that they must set a standard of knowledge and
i ..% . power that will test the fitness of the candidate for college work and
satisfy the expectations and requirements 0f college teachers. The
interests of the secondary school are kept in mind, too, and guarded
¢, by their representative on the committee and by the committee on
- revision.” After the conferénce the changes decided upon are made -

ol In preparing the examination papers the examiners have a fre#

' THE PLAN OF PREPARING THE PAPERS. . . i

in each paper, and the manuscripts are sent to the office of the board:
.+ . The papers are then yeferred in proof to the committee on revision _
4 for finsl consideration and adoption, - el
"~ The committee on revision under the rules of the board consists of
" the 15 chief examiners and the & representatives of the secondary
schools in the beard. “The proposed questions are submitted to a
. searching criticism in this committee with a view to harmonizing
“" ‘their stdndards of difficulty, and to shaping them toward a recogni-
. tion of the best methods of secondary school teaching.™. At this cop-
ffﬁ'n““ the discussioif of partitular guestions is oftéh animated and
:

;but i most cuses goriclusions satisfactory to all aré reached.”
* Phe glatement of President Nicholds Murray Butler, secretary of

 Document No. 40, Jan 1, 1906, -
AuDsAL Report o Mecretary; 100, g %"

'i

the board 'in 1001, {1 bk snnial report of that year, with refererice
\l

|




genegl and with aptness to the exammstmn pa.pers in msthematxca
in 1901 and in subsequent years: :
A reading of the questions et In the examinations will show, thlnk. that
ey are much more thorough, better balanced, and more searching than those
usunlly set by the colleges individually. This was to be expected, and was a
result confidently coynted upon to follow from the plan of bringing together
several vlewpoints, including that of the aecondary schools, in the preparation
rof the questions. Every effort has been mude and wlll.continue to be made to -
obtain from teachers criticlsms of the questions used and suggestions for thelr
lgprovement In subsequent years. 8o far as answers to requests for eriticlsms
arid suggestions have yet reached the secretary, they are almost uniformly com-
mondntory of the questlons set, In many cases enthusiastically so. Some teach-
&5 are of the oPlnIon thnt the question papers were in a few cases too long and
in some cases oo difficult. The one criticisgn that the board could not afford to
face, namely, that the questlons ret were too ensy, hus not been mnde. :

"METHOD OF READING. AND- GRADING PAPERS.

. The readers are appointed from the colleges, umversltles, tech-
nical schools, and secondary schools, so that the interest will be as.
varied as possible. Pr.eparatory schools are represented on the board
so that the reading may be influenced by those who have had charge
of the preparation of the candidate.

This staff of readers, 20 to 30 in number, sits in New York The.
first task is to decide what welght shall be given to the various parts
of cach question.” The examiners first indicate what they consider
the. relative importance of each part of a question; then .the readers
do.so without knowledge of the previous estimate. To insure fur-
ther uniformity in marking at the outset, each reader is asked to
read and rate the same set of about a dozen papers. The ratings
of the various readers are then compared and adjustment made until
uniformity is reached. After this has been done, the readers are
then ready to begin the reudmg independently¥- k

Those papers which on. fitst reading are rated above 60 sre
-considered no further, but papers whosd rating is 60 or below are

* read a second {ime by a different reader, and if the two ratings do
not agree, the two readers then read the paper together question by
question, and discuss it until an agreement is reached. - ’
' ' The papers which. Bny one regder rates 60 or below are not dlways
reread by the.snme second reader. 'Tfhis also tends toward. producing

|, uniformity. Wj@p all the eruplom are yxkex’(’ inte account, xt 8. i

wfelt, that the variation in rating is reduced 46 a mmméum. i ikl

Most qf the papers sre disposed of 1 in 8dr 10 dayg. The few

papers which com§ in after that time-sre read by one of: the" l‘éaders P

wh&‘”hves ip. New York, and those which: thave to be reread aré sent B

ammmummc@ 1904, B2 f:‘;z;

Faad o+ e Hiolaan®

-

*&‘* ik
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88 T/ BXAMINATIONS IN:MATHEMATIOS. ¢ ¢ ..

i\ ito the head reader for;rereading  As soon as papers are completed,

e, ‘they are reported and-tabulated. quently finished returns can be
"/~ sent to candidates within a fow de¥s after the close of the exami.
nation, ; : bt '

e - ATTITUDE OF PREPARATORY SCHOOLS.

A letter was sent. to every school that furnished 12 or more candi-

- dates for the examination set by th. board in 1909, containing the

following questions: ' .

" 3 Are the examinations of the college entrance board more diMfcult than

. iegents'? ' 4

=% " 2 Are speclal classts formed to meet the bonrd's examinations?

3.-Is there a tendeacy on the part of the pupils to have a different attitude . |
‘toward these examinations than toward others? :
The answers received from 25 schools were, in general, as follows:
(1) Yes, (2) no, (3) no, Some schools regard the board exumina-
tions as slightly more serious or more worthy of respect thanfexami-

. nations held by the schools themselves. A changing sentiment was
noted, tending toward less awe. Several commented upon the ex-
amjnations of the board as fair, ' [

- At conferences of teachers it was stated that—

.- 1. The examinations in aigebra were more uniform than those in plane ge-
- ometry. = Y

2/ The examtnatlons vary according to the ratings Meviously obtalned, e. g,

- In the year preceding. Thus while one year the examinantions may be a little

- too difficult, the followiig year they are tar too easy. =

* -8, The examination returns tend to show the teaching of geometry in the

#chools' reached by the board 1a either very good or very poor. for in the

. examination returns for 1900, of 1425 pupils who took the examination in plane

" ‘geometry 49 recelved 100 per ceut, while Jess than three-fifths of the whole

number regeived ns much as 80 per ceut. _ . o

Al o ATTITUDE OF THE COLLEGES..

On account of the hearty cooperation of the 27 institutions pm"i '
_ ticipating in the activities of the board, together with that of the
Carnegie Institution for the Advancement of Teaching, the Federation
- of Associations of Tgachers of Mathematics and the Sciences, and the
', . American Mathematical Society, the credentials of the examinations
are gocepted in practically every institntion where they are offered. |
. Jost.of the colleges have entjrely discontinued holding entrance ex- ‘-H
= A;.:. ..:;.‘ .- g tRE-ON-8ecov 0 Mmﬁ R P T
: .s'v‘_.'Ilhe*Newﬁgglmd-oollegeq;‘.vgitp-"thé‘-‘exceptibn of Harvard; accept
‘the marks of the, collegg-entrance;boasd!: Yale college, 65, Sheffield
Bcientific School, Brown, Worcester Polytechnic Institute, University
‘of Mains, 607 Amberst, Boston Unliversity, Bowdoin; Dartmouth,
Wesleyan, 50: Smith College requires 60 for students who, takd
‘mathematics in oo‘&a and 78 for those who do not.  Williams re- -

5

o
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f' . COLLEGR SNTRANGE BOARD EXAMINATIONS. . . 887.'
{ quires'50, excépt for preliminary credit, ih which case 60 is ordinarily"
. required, but-for preliminary credit for.a oro.(or b, d,and f, if the -
admission group is TV or V) 75 is required. The Massachusetts

Institute of Technology requires 60, except’ for the-combined paper - - ¥
in elementary algebra, when 70 is required. A mark of 70 is also e
reqired for trigonometry, which is not an entrance subject for the =
institute. -Harvard University does not accept the board marks st -
ll, but allows students to take the board examinstions on condition
that the papers are sent to Harvard for marking.” A few of the JE

. colleges require some papers-sent to them for rereading. Some find _
that their own marks agree quite closely with the board marks, while X

- others find the board marks much higher. ~ - 3 o 5
' ' FINANCES, =~ - '

, To defray the expenses of the board each candidate is charged-a * ;' ;.
fee of $5, which entitles him to take niiy of the examinations held. o L'jﬂ
that ‘year and to receive a certificate of credit received in each. -

" Moreover, an annual fee is paid by each of & number of institutions
participating in the board. A further source of revenue is from the
sale of examination questions and of printed documents. The annual

- budget is about $20,000. In addition to the direct expenses of con-

~ ducting the examinations, reading papers, and preparing credentials,
8 permanent secretary-treasirer is maintained, who has general
charge of all its administrative activities. The secretary is Prof

~ Thomas S. Fiske, post office substation 84, New York City. . -
| - PUBLICATIONS.

"The annual report of the secretary appears in August of each year, d

* It contains a summary of the action of the board, the names of the :
examiners and of the readers, a detailed study of the year's candi-

- dates, distribution as to residerice and school last attended, as wellas
colleges the candidates expected to enter; a statistical. analysis of =

" the results of the examination, and the fihancial statement of the * -

year. A mumber of other dociments appear from time to time, par-_
ticularly defining: times, places; and .other information concerning

the exsminations for the. following year. -

The publishing House of Ginn & Co. publishes

Baox

the oqmpleté_ﬁst-ofr

4 _’,

Polliwing yoasicsigi

‘l,_"‘ b T o i ,{% ;

X CH Y STATISTICS, / -

St Sl e 5 ;
.%f%‘h‘,lm examinations were held at I

3 i

. didates participated, the number of by

T ey
¢

- DY ¥

R ™




o
ERIC

FullText Provided by ERIC

Ly

ATy

0

i

" aminations in advanced algebra and trigonometry; and since many

Y bk
oS

. Shovmw-a'w

4. (a) Solve(a—b):":—'a'z‘{-a‘b_--o;' : . - . :
‘: (b) Bolvo Sy 4, } ) o ! .

;894;4 methmﬁgummpmtthouomdmtmtedf
yithe ‘board,its influence is-in fact very much wider. - With con-
tmued cooperation of the various interests concerned it will soon be
the dommant factor in dhﬁmng the standud !or entrance to oolle@

SPECIMBN BXAMINATION QUBSTIONS.

In onder that the nature ‘of the examinations should be understood,
specimen papers in elementary algebra, plane geometry, plme and
golid geometry, advancod algebra, and trigonometry are given here-
with. Two specimens of each of the first three are given, béing those
get in"1900 and 1910. Since relatively few candidates try the ex-

schools do not prepare students in these subjects, only a smgle spec1~ :
men of each is ngeu.
s : u.uuuua Al m n—mm Algedra Complets. -

8ix quesﬁonn are nequlnd‘ two from Group A, two from Group B, aud'_l
both guestions of Group C. No extra cmdlt wlil be given for ‘more than six
quesdonl. '

Gnour A,
1. ‘Factor (a).sza'b'-w, :
(b) s*+2ry—a’—2ay,
. (c) a*~14a'0*+- 0"
2 Reduce to thelr simplest forms the tollowlnx expreulonr
(@) Vgﬂ N . o . | '
») zaJw+wJG’_ 8, . :

a"z-ar'

(o) - :

a+b+c b+c—-a—a+c—-b.¢+b—c.

N ' * Grour B.

nnd associate properly the values of # and ¢,
- 'The sum of two numbers. multiplied by the greater s 126 and thelr diltmnce
mnl}lpned by the less 18 20, Find the numbers.
X mpmwtheumeaxeso!mtereneemmphaot
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) m E rjx?‘:":}%f ;-‘,‘W’ 1
oonmn lm'mon nou!n nxuuxmous.
8. (). Deﬂvolnwrmo oto.oandd.tmmthetundammhltomnm ot other-

wln.ahmuhtorthammolnwmsotmmthmoucnwnh
whlchclntheﬂruttemanddlsthecommondiﬂemee. :

(b) The sum of the fAret elght terms of an arithmetic progreasion ll«md_

tbe sum of the Arst elghteen terms is 824. - Find the serlea.
{c) Sum to lnnnlty the series w+0.045+0.0015+eu:.

MA'I'HBMATICB A 1 AND ll—BI.BMSNTARY ALGEBRA COMPLBTE.

. 8ix questions are mqulaed 'rney must lncludo two questicns from Group A,
two from Group B, and both questions of Group G No extra credit will be

gtmmrmomthan-lxqouuom .

OWA.

L Expmuﬁ g?mdm utmcdoua hnvlngtholeutcom

mon denominator in the form of a product of factors.

2. A man drives to a certain place at the rate of 8} mlies an hour. He returns
- by a road that is 2f miles longer at the rate of § miles an hour and takes
" 10 mlnutu longer than in going: How loug Ie each road?

3 (a) ll‘lnd the value of  from the equation Bx-J'S(l«}-Zz) and express it as »
 fractlon having a rational denominator.

(8) Bimplify- (a*+#4) (o'—2)d—(@—a9}.
{c) Find the aquere root of 11—6%.

Grovur B,

"4, An a'udlenee of 860 persons fa seated ln' rows each containfng the same number
of people. They might have been seated In four rows less had each row .

contdined three more persons. How' many rows were there? ]
B (a)- erm down the rth term of the oxpnmlon of (a—e)", Sy

. (8) In the expansion of ((s—323)" find the valus of the term which dows mot

"contain z.

8. (a) For a certth pamphlet it costs $100 to prepare thetypeandlo cents-
) to produce each copy. Itubethecoulndollusotooopieswﬂw,

down the value of .

®) Constritct a graph—on the scale of ang fich to 1,000 coples &nd the sme

unit to $100—to show the total cost of any number of copies up to
-3,000. Find from the figure the cost of 2.500 coples and the number

. Gour O, - N

e R

£




_pzl ! w‘& 45, ‘p\;rq'x ’ wmmew eainetry, ww 1” st 'w-
¢ Bt gustions aky ‘veolpéd;Youl #m Grdip & ana two'tiom éroup B. No

g0y extm Qredlt wu}\be'ﬁheﬁ’?or more" Hmn slx questlona. 5
RoiT Bt ) 9B R g : ! S ; et
5 fi 43 5, By 7« rU E GIOUI'AI o f 3 ot E

1. Prova that the locus qﬁ polnty equldlstant from the sides of an. angle'is the )
~ blsegtor gf. the angle.
2. Prove that tfoe perimeter of. A -convex - quadrﬂateral e less - than twlce the
.+ . sume of the two: diagonals:. ]
& Prave:that.the medians 6f 4-triangle meet m a polbt whlch trlsects each.
4. Prove that {n a right trlangle the square on the hypotenuse 18.equivalent to
the sum of the squares on the two sides. :
;" 8. Prove tliat two tegular polygons of the eame number of sides are ‘simllaz,
O ﬂL‘he diameters of ‘two.cireular pulleys are, respectively, 12 feet and 2 feet,
v »and sthe@latance’ between their centers 18 10 feet. - Find the length of ‘the
shortest strlng which, will 80 around ‘the pulleys. correct to tln'ee slgnlﬂ-

& «'ugf?hf.xn‘nﬁe& ¥ ]

SR LS S FAR FUB U R g n‘ (SN GEOQP B 1 oYy & _
7. Choose two pqmes, A-bnd B, upon a glven stralght Tine, pifd tWo ‘other points, -
: g 2, 9 and-D, upon a stralght line perpendicular to AB. Prove that the hypot-
£ . enuse of a right triangle whose legs are equal to \AC and BD 1s equal to

s “the hypotenuse of a right triangle whose legs are equal to AD.and BC.

: 8. On a semiclrcle whose dlameter i8 AC take two points; D and E. ' Draw AD

angd CE, and let them meet In F; draw AR p.nd CD., and let. ‘them meet In
¢ d; draw ¥G, - .
Then _prove that FQ is perbendlculnr to AC.

Arlﬂﬁ be a-triangle with a right angle at C. ‘Draw OD and OE eqnnlly

edr to OB;: and- meeting AB (or AB prolonged) ini' D und B, respec-

Yo tlvejy.x Let M be. the ajd-point of A.IB Peove that MB is a mean propor-

- tlongl between'MD add ME. ik i ‘

Mnﬂumtlu C—Plane Oeoﬁceﬁry ) .

'mmmoﬁm questfons fromGroup A, and two frotn Group B. No mtm
w1§ be glven for more than- slx questions,

“?M

i' AL Taswsr i * - Geour A,

1.»4») Dedie a paraﬁelmm. : ‘

(b) Prove that the objiosite sides of 4 pnra]lelogm ‘are equal, -

" 25Prove thiat fo the safile circle-or equil circlés, ﬂxe less ofwo cudéda bt at the
41 ' greutet distaties $om the cdnter.”

_ 8.Prove tha s ffom & péint Without a clrcle a tsngent aud a secant be drawn,
. the tangent 18 & btean proportwnal between thé whoié'secmnt and its ex--
| fterngl segment. . ; i

é nﬂﬂemlculafd ﬁ'oni the ‘vertices of a tﬂang)e o’ the' opponlte-‘

o
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* 7, 'The three gldya of a triangle are, zespeguvely, 4 feet, lsjeat, m 1,5 tagt long. B
Show that the length ¢ the altitude upon the side of Jength 15 15, 3.2 feet.
8 'Jl'hroug]ﬁ flie vertex A of the parallelogram ABCD draw a sécant.” Let tﬁls rivatne
line ¢ut ‘the ‘dfngonal BD in K, dna’ the sides BC, [4)0) (or ﬂlesé sld{ea prO. . 2
~ duged) In F and G, respectively. Prbve that AR ls & mean propo;;ﬂonal.
between EF and EG. ¥
- 9. Given two {ndefinitely long Intersecting. stralght lines, and & polpt. “Ppaan v 7
: the points which are equally dlstant from the two given lines, and at the ‘:\:11
same $ime 1 inch away from the given point.’ ~iirs
Dlscuss the number of splntious for dl!ferent posftions or the given mlnt.

Mnhemuu Mﬁe nnd ‘Solld Gotmstry:” 3 o
- This paper will be rated as n whole; sepurate credits wm not be - given on s
this paper for plane geotiletry and solid geometry.
Elght questions are required; four from Group A and four from Group B. ’
No extra credit wili be given tor more thnn elght questions. : IR

» Prove that the lov%:m of polnts equldlsmnt trom the sides of an: angle ls t.he '_
bisector of the hngle. 2
2, Prove that in a right trlangle the square on the hypotenuse is equlvalent
to the pum of the squares on the two sides,

‘8. Prove that the medlans of a triangle meet in-a point which trisects eaeh. :
* 4 4 On a semicircle whose dinmeter 18 AC take two polnts, D and K., Draw -+
: AD and CE, and: let them meet!nF draw ABand CD.andletthem i
meet in G; draw. FQ. f , A it
Then prove that F'G s perpendlqulnr to Ac. i

B. Let ABO be a trinngle with a right angle at C.' Draw CD-and GE equally
“incltned to CB, and theeting AB' (or AB prolonged) in'D apd B, re- . |
spectively, Let M be the mid'point of AB. Prove that MB I8 d mean -~ 1
.'proportional between MD and ME, : . -

>

&

. : . Grour B. : : A

8. Btate and proye a fornu.ln for the lnternl aren of the tmst,um of & regular

. pyramid, By
7. lgrme that two symmetrjcal spheﬁnl trlnngles on, the mme sphere pre, A *4:-5
" equiviiient. ) . & S i

8. Qiven & piiterial sprhere, find itd’ dlnméter. - ' 2RI

9. Prove that the edge of g{regular octnhedron is amirqnmntely 24;5 tlmea the
" radlus of the {nscribed sphere.

10. A sphere whose radius 18: 10 inches {8 cut lntn two parts pr a plmne whqgg

. distance from tie center of tha spliere is & Tnches, Find, corvect to thuds:

. slgnificant ﬂgures, (a) the. volun;g';ot the :;plieren (b) fge voimm 6% the .

L maller et

oS eyt i s

i Thls'pnpem'wm_be ted’asn wholgv;ep;m@qtu
aper for platiel geometry anfk éplldt geometry, -

Bt qmiestiGiiit are’ poquired, for fromGroup.
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3 :
) Mu d purall oxram. {
o ,(i) ‘Prové that the opposite’ ﬂdea of a parallel‘bmm"are eqhal. *
x [Prove that if from a point without a'cfreie’s tangent and a spcant be drawn,
i ‘the mtmt* ls a ‘mean propogﬁoual hetwm the- whote. seganf and ‘its

external
£ ‘m&éw mmmenmcmm frotn the vertices of a triangle ¢o the oppo-
' " gite sides meet ig 8 po}nt. '
U4, {Pfove that the aven ot the triangle lormed by Joining the mitddle point
ot one of the non-parallel sides of a- trapezold to the extremities of the

t 1" opposite sige 18 'equal to one-linlf the ares of the trapezold. |

8/ Through fhe: vértex A “of the parallelogram ABCD draw o Hecant, Let

' this line cut the diagonal BD i1 B, and the sides BO, CD (or these sides
s produced) In F and @, respectively. Prove tlmt AE ls & mean proportional -
: a2 betweeny EF‘ and BG: .
fhpa Gm B

<

e lm) Deﬂnepmﬁwel Iines. .
500 . AD) Provethatifa stralght Jine {s pamnel toa plane, the intersection of the
‘plane with. & plane passed through the lne Is parallel to the fine.
/- 7. fitdte dnd prove‘a formula for the volume of a triangular pyramid. ,
8. #rove that the avea of the surface of a-sphere is equal to the product of its
diameter by the clrcumference ot a great circle. State a rule for the
hrea of a zome.
9, The corner of a cube is cut off by a plane passing through the mid-polntn
.« of the edges which terminate at that vertex, and the process ta repeated
k for each dorner of the cube. . Prove that the volume of the solid that
; {{:. remains 18 five-sixths of the volume of the cube.
7+ 10.:8hqw that the area of a spherical teiangle drawn on 4 sphere whose radius
1810 inclies is (200w—270) square inches,if tlie lengths of the sides of tu
b polar m&nmo are, respectively, 8, 9, .and 10 .inches,

mﬁmua B—-Mnneod Alnbu.

81x guestions ) mnlrod. No extra cremt will be- given for more than six
fons.
. (8) Prove the formula for the number of permutations that can be made of
LT u diftedent (hings taken rat a tiwe,
1b) How mpny diffevent words of four letters each, any atfangement of
di lettei‘s%élns regatided g8 & word, can be formed from the lotters 1n
R e 069’0 ger Ty
(o) Wom ﬁchool Board: of 10 men ‘4nd 6 ‘womén how inany dll!erent colm-
" o' mittees ctni be foritied composed of 8 men and 2 womon? .
2. (a) Plnd tho va;hm of the déterminant:
Ewed 1821
L st e
18 10 s .

ﬂMmmﬂv A "‘”‘3’ e
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4 m Fud *gome mnt Js % ppmumqte valuél of mroom ot m b

. On s 11
T Construct .the grapn & the funétion and verlfy the roots obtained. :

5 (a) ]Deteifmlne the character of the roots ¢f the equation a‘+15§”+70— ' r;';?

11=0,
() Show that the equatiori #*—~1=0 hiis two real roots when n 1§ evcn- <in
" and but one real root when » 18 odd. L

¥

8. (a) Transform the equation 102'+20s"—42*+250—80=0 into another one
in which the coeficlent of the first term s unity and the otber. cos
efliclents are integral. N

(). Transform the equition 2*—85"+45—~8=0 Into another one vqhole roots -
‘gre 8 greatér than those of the given eguation, :

7. The cube of a number plus ;{x tlmes the number equals 100, ﬂnd the mnmber i '{.

to two decﬂmal places, ;

Mathematics a—'mgoaommy (Plane and Spherical). L b s A }

Six questions are required ; three from Gronp A and three from Group: B. sl

No extra credit will be xlveu for more thn aix: qqeatlona. _ T Mt Y,
/GROUP ‘A, ; itpthinst - -

1. (w) Provesec'A=1+tah' o g e
(b) Express in terms of cos @ pll the otfier trigonometric funcﬁona of. the ! e
angle o. o

(c) Given the right triangle ABO in which a=8, b=15, 0=9o° find the =~ 7

trigonometric functtong of the angle A. p ; )

2. (a) Prove the formula Ay ’ e
cos (A+B)=cos A cos B—sin 4 sin B s
_in which 4, B, and A+2 are all angles in the Aitet quadrant. e

(b) Prove cos @+-cos y=2 cos 3 (@+y) cos § (a—y).- 75 o
(0) Derive formulps for.sin 24, cos 24 and Bin 4. - 5
8, Two sldes of a triangular ﬂelh ‘méfibube 243.6 teat and 184.6 fest, respactlvely. ‘ ke
and the angle between them 18 found to be 105° 86’
(a) Find the perpendicular distance from one end of t.be unmeasured elde 3
: to the opposite side. ! , ’;?;'1
( b) -Calculate the area of the fleld. ' x
- 4. In the obligue triangle ABO, given a—872.8 b=682.7, A-"OO" 45, ﬂnd B, 0,
A and 0. ;

Gsovr B. ' s s
~B8.Ina rlght spberlcal "trgnngle. 0=90° _prove by a ﬂgure any two ot the tol-u B
' lowing formulas: i ‘

cos ¢=co8 @ cos b, o] ,

- sin a=sin ¢ sin 4, e ke e

“eos A=cos o sin B. 3 : i
8. (a), ‘state Napler's rujes of cirtular parts, = - s

. (b) Prove, th@tdllowm g@atlon between ;l.\e pm'ts of & right apheﬂea] m-
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Wlule semnh other étatés ‘have made some progress in this diréc- *
“tiom,, Néw York is the only State in the American Unien that main-
. “4ains under State control'a fully developed system of examinations
leading 'to college entrance. These examinations cover the entirc
high-school éurriculum, and therefore include mathematics through
tmgonometry Under these circumstances a report on State exami-
nstions for admission to college necessarily becomes a report on t.he
New York;State system of examinations. .
The history of this system of examinations is* interesting and
-+~ instructive.- The general direction of the educational activities of the -
" State of New: Yprk is in the hands of a board of regents of the Uni:
vergity. of the State of New York. This board is entirely nonpar- .
. tisan.’ Tts members are elected by the State legislature for a term of
" . 11 years, the terms of one or two members expiring each year. - The
: executive officer of the board is the commissioner of education, elected »
directly by the board of regerits to.serve during their pleasure. This
organization leaves the education, department unhainpered by any
untoward influences, political, sectarian, or otherwise.. Early in the
history of the State a fund was established for the encouragement -
and ‘support of. secondary education, ‘and this distribution was
intrusted to the regents of the university. : . This fund was distributed
among the secondary schools of the State on the bisis. of the attend-
unce of the academic students. Qriginally the report of the principal
of the school as to the number of such students attending each school
" was accepted as final and was made the basis of the apportionment,
“but after a time it became evident that there was ‘s wide divergence .
of opinion as to what constituted an academic stident. In other
" . words; the questlon of quahﬁcauon for admission to the academic
| - school was raised, and an examination in preacademic subjects was
Vi . jnstituted under the direction of the regents of the University of
7 - the Statd o New York, for the sole purpose of defermining who were
.. ‘academic students entltled to be counted in making:the apportion-
. ment of the academic fund. No other pirpose than the one men-
| . tioned wab then in the mind of anyone, and no extension of the 8ys-
W teni Was contemplnbed but as-soon a8 these preacademic examinations -
’ “h en pﬁfﬁ upon a sﬁbﬁl}mxal basls it was discovered that an .
zesl and an mnécre gaed interest mulw& o'?rﬂxe pam of. Mh.'” ;
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|44 orige fn Be: ‘years to keep: it i Hine with: the beat' edugaponal thought;
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- question committee shall be retired each year and a new member shall

B mpswﬂé&aqdemcschwl When & stud

F" ﬁxmneiémcomun u um nxmmﬁons? L ;"-Z?‘;-.’j

o e

syllabm:oﬁdemary oﬁtrequu'ementswus issuedy and: dm e:nmmn- g

tions have been regularly conducted: since that time; - = . ' - bl
The methods of managing the ézamination systsm have developed

as the examinations have extended and as experience ha$ indicated <

the needs of change. At the present time. the genera] direction of the |

_system is in the hands of the New York State Examinations Board. .

This board is composed of 20 members who are appomted by the board

of regents on the recommendation of the commissioner of education.

Five of the membeérs are representatives of the state education depart-

ment, five representatives of colleges, five representatives of thé sec- 3

ondary schools, and five school superintendents representing the

elementary schools. This board determines questions of general

policy and also appomts committees to prepare the sxamination

. question papers in the various subjects. o H
Each question’conmittee appointed by this board consists of three

_ -persons; all of whom must bé actively engeged in educational’ work,

one being & representative of a college,one a representative of a high

school, and one a representative of the educational deparqnent It

is the settled policy of the board that at ¥ast one member of each -

be uppomted in his place. . These question committees meet at the
_capitol in Albany at appointed times and confer on-the preparation . .
. of the questions to be used, at the exannnntxon and, pre]pare such
questions in manuscript. &

-After this first' draft of each questlon paper has been thus pm-' gt
pared, the papers are all submitted to a committee of final -revigion,
whith is selected from the members of the examinations board, this
committee baving full power to modify any question paper to any
extent that seems desirable or to send back a question paper to the
committee that prepared it for revision or for reconstruction.

The question papers, when thus finally prepared, are printed by: ﬂxe .
education department and distributed te the schools, and the exami- ;
nations are condugted urider: the direction of the principslsof the high -
schools of the State in accordance w1th regul&tnons that ha}vq“ Btoodl ‘
the test of 30 years’ experience. x

- The scope of the examinations is quite accupately defined by thp i
- acaderhic syllabus. This syllabus. is. most carefully prepared by’
committees consisting. of the leading educators of the State, deawn ' Y
from %ﬁe n@yegm and the secondaryseliools, -and-ig roguliply. revised

Befow astudent can bezegylbirly sdmitted. 6 one 0 mwe*qxam&
natiohs; he must !umish‘mdénep ﬂut he has ﬁm«sﬁed;his studies for,
. A wequmtiengﬁ& of time ift n mgulu-liy: organized and ragxﬂady

 bike'paseed examinstigh
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} “for fom' school yurs,;ln academia dxplomo, is msued by wtlmsttte ]
. department of educationy provided the subjects covered meet fixed -

teqmrementsms to-distribution: mEﬂghsh. mathematics, history, and

- boience.<'The wpilege entrance: diploms, in. two forms,. covers the

i sMc requirements for admission to college, , :
* . /“'The following impottant fatts are to be noted eoncemng this

systam of examinations:

1. 'The system is not devised by Stwa mthontxes and mpomd
u pon the schools. -ts origin, its growth, and its development are in

- resporise to a demsitd coming fmm the secondary- schools a.nd ¢ol*

; -'leées of the State. s '

"2, The geneéral direction of the gystem is in the hands- of a selected

" body of representative college and high school men, with the result

~“that the interests of the colleges, of the preparatory sahqols, and the

: stuﬁémbs themealves are all zealously guarded.'

: .48, The question pspers.are prepared by committees in which the
b=, collegee and the preparatory scheols are equally represented, thus
msmring standards satisfactory to the colleges and possible of attain- .
ment by the high schools” -
4. The chengs in the personnel of esch quest.lon comm1ttee by re-

. tiring one of its three members.each year provides for the continual

.~ -infusion of new life and. new ideas without the danger of sudden
+and radiepl sbanges in the standards or methods.

455, The schools in which these examinations are held must oonform
e ,W fixed iréquireménts gs. to. material eqmpment, teaching force, and
" course of study, andl each of tl'pe schoo]s is regularly inspected by an

«  dfficer of the departinent.- ;

: 8. Admission to, the examinbtion carries with it tbe certificate of
- the-principsl that the student has satisfactorily pursued the subject

in an up}provedl school for an adequate length of time. :

Riovee i 7 Fa er paper - is, examined and. rated first by the local

i school amho:iges, and if,. in the estimation of such authorities, it ig

< dound to.peach: & passing marl, it-is forwasded. to the central office

. and {here reresd and Femted by competent examiners employed- by

- theState.

%Momo'veﬁ6 the rating of any paper is subject to reconsideration on

' ‘appesl, thus iikirin faxmeea t. the student #nd to- the ‘achool as
' wellhﬁtij the. college. ey e

““From the'above mtememw it sppemlﬁuﬂw &11:1“

these atfonsmrtuul}y carries: with it

ot has porlddhe mbfoct stnfptor

“ téachers for an Qﬂbﬁuatq.length $im y properly
dahool; ﬂpm ‘of which is il mspectpd.__ly officers
the lepariment, mnyi 4hutraﬁéﬁﬂm:h'shnqy the stndenuhpa

T
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tho dxplom; has mscrlbed -upcn its face's. hst of: the sub;ectx in which .
the student has 86 passed ‘withi the m.ndmg attained in each subject:
- Such's’ system of examinations. seems. theoretically to eet all the .
. essentis] requirements for a system of tests for admission to college . -
that shall be absolutely ]ust and thnt shall conserve t.he mterests of
all conceined. :
- No statistics are avulable beanng on the msults attamed by‘ theee
.examinations as compared,with the results attained by other methods ,
of admission to college an& covering an extensive field. So far as we -
are able to learn, Cornell University is the only institution where :
sych a study Hhias been made. In the reporc of the president of that -
institution for the year 1894-95 it appears that 5.8 per cent of the
students admitted on regents credentials were found deficient in thau' ' i
studies in the university. compared with 8.98 per cent of those a,d- ol
_mitted on certificates, and 11.67 per cent of@hose admitted - throngh.. A
- -entrahce examinations conducted by the university authorities, which, - "
of course, includes some who failed to enter in any other way. Thl& i
study included all the students admitted to that institution for the
- preceding six years. -
The following table shows the growth in mathematical examma- .
tlons by the. regents of New York State by decades: S

IR E™ e,

‘203 s,"ni 16,850
L2} 4,408 | 10,226

O] 22 mwm
™ % 28
106 | 2,720 6,048 1

NOTHEN AR Ev] ,

) 3. M| nm fiy,ee
o | ms| e,
(O] © 240 816
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AT oI d

M e ATIONS 1Y MATHEMATION ! 5777 N
| 441 Two eeiiations a weekt for.a whool vear {orfott recttations & week for hait

.- 8 ahool. year). In & recognized academiq schiool, is the pegulax reguirement,
%0, and auy statement showing fess or other than this should be accompanied, by
Ly m&lgfactorfv claim or explanation made by the candidate nnd certified by the
= priutipal; ottierwise‘such puper Will be returned. ' ' .
XL Answer. efght questiond. No credit wil be allowed unless all operations

{except mental omes) necessary to find results are given; simply indicating
-the operatlons 1§ not suffictent. .
4 Prw-e that 8 18 an exsnet divisor b_t 4 number if'the number expressed by
its three right-bond figures fs divisihle by 8. .
2. Brove ‘that the greatest common divisor of any two numbets 1s a divisor
" of thelr symi, - : Ny ek
'#:8 At the same rate per ‘cent, is the 6 per cent method or the exact interest
R, methpd the more favorable to -the borrower? How_ much more ‘tavorable?
; "‘"x,{. On a certaln villnge proposition 112 votes are. cast ; 1t of the affirmative
' 7 vgtes'equala“§ of the negative votes, Find the number of votes for the propo-
~ sition ¥nd the number oppdsed to the proposition. s N
i B and B haye watches set to-Greehwich time. At noon A finds that his
" yatch indieates 25 minutes past 7 a. m.; B finds that-his indicates 15 minutes
3 past 4 p. m.. Find (a) the loggitude of ench, (b) their difference of longitude.
8. If § of the time to midnight Is the time past noon, what is the time?
" Bolve by ‘arithmetic and give analysis. ' i
A '7.-After 10 pounds of. sugar of a certain ‘grade are mixed with 8 pounds
<< . of another grade worth only § as much per pound, the mixture is worth a -
cent 4 pound less than the better sugar; fud the price per pound of each °
"'grade of sugar-and the price per pound of the mixture,
« 748 The diagonal of a rectangular feld 18 100 rods; Its length 15 to Its width
. #m4:8, Find the number of ncres In the field. e ' '
<.+"7'9. A‘cube contalns 4,018 cublc, inches; find the volume of a cone the dlameter
7w . 0f ' whoSe'basé 18 pqual to the length of the cube and whose height is equal to the

R

zh _height of the cube, ) ) ) O

i .. 10. At whit price aplece must steel pens<be bought that a dealer may make-
100" per cent by selling them at 144 centp n gross? ' _ .

o, 11. A man sells a certaln amount of: 5 per cent stock at 86 and Inyests the

. proceeds-in 6 per cent stock at 103; by so doing his Income is Increased $1.
Find the amount of stock be sold. - ot ’ .

12 Joh Doe borrows from the Albany Natlonal, Bank $300 for .90 days;

., - 'he digcounts the note at 6 per cent on the day It is dated. Find the face
~w'"  of tHe note, Write the nate with Richard Roe's Indorsement, i

"Lu‘ ] R o Elenmtury Algebra, ;
4 ,";‘l ¥ Wirite at the top of the ﬂi‘qt mgé'-of your answer paper (a) the name of the  §
. school ‘where yout' haye styidied, ('P? the numbsr of weeks and recitations n
week that you hivd had in dlgebra. ** - : f

. ¥iva recltations 4 wepk for o schoo year, fn a fecognized academic Achool,

: 'grmhﬁ ot ef é@ﬂd'@iﬁyﬁ?%temm& mow%f@ﬁv*mw t&ts 4
panled by & miisfuctory ¢l oF ‘explavation wade By the - 4
Wﬁme;mmum - otherwise wueh paper will 4o retutned.’
“\questions. and, two. of th ‘Y No. gredit will be i §

eratibos (etcet mentul orie) Becessary
sperations 18" ot ufliclent,
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l.Slmplify z+l4; ll)

s \r—= l = x4 1) . .
2. Find the' prime factors of each of the following: 27:‘-—64; 16a—25ab*; 161° 4
28y* 4 40zy; 20+ o4 =142~ .

8. Bolve for z and y: “::bg::)

4. Reduce each of the following expressions to tasimplest form: ‘/; + B +5T;

(=T oY 2 i+ /- i/

s » .8 L
5. Bolve T3 7} fzom — L .
vB8+z) T St
6 Bolve {Z-%=3 " ‘ -

7. The’ perlmetcr of a’ rectangle is. 22 lnches tf the cube of its length is
ndded to the cube of its width the résult is 407 lnches. Find the area . ot the

. rectangle.- 0
8. A man sold 2 acres miore’ ‘than 8 of his farm and had 4 acrea lw than half- .

of it Iel‘t find the number of acres In the farm.
9. A man lnvestxg of his capital at 44 per cent 4nd the rests of it at 4 per

" cent? his annual lncome s $176. Find bis capital,
. 10: If" from a certain number the square root of half that nnmber is sub-.
- tmcted the result is 28; find the number, = -

lmmedhto Almn.

- .

erbe at the top of the ﬂrst page of your answer pnper (a) the name ot the

achool, where you have studied, (b) the number of weeks and recitations a week
{hat you have had in algebra. 2 "t

© Two recitations a week for-a schiool yegr (or four recltauons a week for lmlt«
a achool year) in additlon to the five recitations a week for a school year re-
quired for elementary nlgebra, in a recognlzed academic school, is the regular .

requirement, and any stitement showing less or other than this should be ac-
companied by.a satisfactory claim or ‘explanation made by the, cnndldate and

"certified by the principal ; otherwise such paper will be returned.

Answer eight questions, selecrlng two from each group, No credit ﬁvlll be nl-

. lowed nnless all operatlons (except mental ones) necessaly -to find msulta m

given slmply lndlcatlng t.he operatlons is not suﬂiclent.

Gxom’ I
1, Prove thnt a1, &, and af equal reapectively, o 1, and s/?
2. If a—y 18 A mean proportinnul between u nnd y+a—2s prove that @ ls a

i -nean proportionial betwéen y and 2. - .- S
8. Determine. thhont extmctmg roots, whieh one- o! the tollowing s the grestestz .

L

Ao




: »1.htwomuthopo‘lnﬂmota¢ltymmaedmu.ooobo&moo the
Ay nmpercentotlncreuednrlnsthenrstyearwaaequaltotherateperemtot,
‘?;f. increasé during the second year.  What was this- rate?

. 8.Sepamtothenumbernlntothmpartswchthatthenrltlstnthemond
fs - "sis @ i8.to b anif the second.is to the third as o Is to d.

: 9. Flndlhuqmmotot&*—%z‘+l&+8:‘—2zz‘+mz‘+4

Gnom' v,

o

| 10, Show'that the fraction Z=YE— 15 ho reciprocal of the xpression
e (R ' -

&'+b=
a’-—b’ ath a=by 7.
mm’m’ I Iy X X(a+ar X(¢+b+n)

%%."' ; *!18. Wx'lh . ltn dmplut ﬁorm tha qmdudo equation: whose mota are
v 3 ¢+b:!:(a—-b)4 o ‘

3

¥

Writé at‘the top of the nm paze ot your answer paper (a) the name of the
nchool where you have studied, ( d) the number of weeks and reeltatlons a week
that you have had In algebra. '

¥, Five recitations 8 week in algebra for two achool years, in & recognlmed aca- -
.deinj¢ achool, is the regular requlrement. and any statement showing leds or-
- otheér.than this should be accompanied by a. satiafactory claim or -explanatlon
. made.by the candidate and’ eertlﬂed by the principal ; otherwlse such paper wmf
ek be returned. :
i: ' Answer elght questions. No credit: will be allowed unless all operations: (ex-
R cept ‘mental ones) Hecessary to find results are given; simply Indlcatlng the
operations- is not suMclent.
. 1. How ‘many planes are determined by 80 polnts it no four of the polnts lle_
i in the same plane?

) LDMdeB-—4,/_‘1by8-H‘{':T Flndtheﬁth term md the sum of the
luiuoh/f 1.1/: ..

lac’
. 8. vaeﬂut 1 bz’ - (a—b) (b—-c) (o—-a)
lc

.. 4. Bhow. by t.be blnomlal theorem tlmt '

o
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B AgNTHRGE T LR, 0‘,4_;!,}3\?‘6?{7 F"”’h' wﬁﬁ,*@»qﬁd PW‘W#
urmn

&Pmnthat‘neqmﬂono!tho»thdmehusmumd mol:._':

9, If g4-b /= hnmotohneqmﬂonwlthtedooaﬂdanh,pm HJ—-!

is'also a root of thé equation.
10. One root of the equation a—-2¢'-—00'+10¢+7==0 lies betweenn —2 and
"=—8; find by Horner's method the value of this root to $s00 places of decimals,
". 1L Construct the graph of 15 —a+2=y from 2= —4 to 2= +4. Determine”
approximately by graphic methods () a negative root, (d) the posltlve v;lno
' “of o that will produce the least value of §P—x+2 -
12, Prove that O'+2D'-751"-—4=0 has one poaltlve real root and ais complex
roots. @ ® 4 L

Plnn.onumry

_ Write at the top of the nm page of your answer paper .(a) the name ot the
achool where you have atudled, (d) t.he nnmber or weeks and retitations a week
that you have had In geometry.

Five recitations a week for a school year, In a recognized academie school.
I8 the regular requirement, and any statement showing less or other than this
should be accompanied by a utlctactory claim or explanation made by the

. candidate nnd certified By the principal; otherwise luch paper will be ntuma.

Answegl elght questions, nelectjug two.from each group.-

Gnour E
[ 4

1. Prove that the sum of the exterjor angles of any polygon, mnde by produo-
ing the sides In succession, {8 four.right angles. -

2. Prove that every point in the blsector of an angle 18 equally distant fmm
the sides of the angle,- :

8. Prove that.the medians of a- triangle Intersect: ln a point which ls two—
thlrds of the length of each median from Its vertex. °

Gnom' 1.

4 Prove that if two clrclea intersect, thelr line of centers is perpendlcnhr to
. thelr common .chord at its mlddle point. . . "
5. Prove that a tangent to a circle from an exterior polnt ls 4 mean. propor- .
tional between a secant from the same polnt and t,he external segment o! tho
. grecant,
.8 Pro\e that t,he nrea ot a trmnzle is equal to halt the pmduct ot lts bue by
lbs altltude. . :

-

Gnom’ III. 4' -

wa; ‘W i *
7. Find fhé M'h ot a clrcle inscribed ln an equilateral triangle whose slde ls

10 Inches. :
- '8 The'rea of a trapesold 1s, 204 uqnare MQhea. m Qldtude s 17 lnchal,
nnd otie bise 18 16 {ches, Fing the other base.” ’

B ¥ Wlth the verticeg of. a square. ag eentem tour equal eimlea
that ‘seeh circle toukhies two.otfises .o p :

~~~~~~

m»m«o&m BY m:m mmAnoxs.« w f*rg'f”

N
ot

S




- - T— -
1 éim?&mmMom v mmm% ; 3
A nm Lifﬂru'hnzie equlnlent to: @ given penhxon. Pwv@ your -

.12, Construct a mean pmportlonnl between two given ltna. PWVB your
eonstructlon.

Solid Qedmetry,

erto at the top of the first page of your answer paper (a) the name of the
schoo] where you have studled, (d) tie number of weeks and recitations a week
tlmt Jou have had In sotid geonetry, =+
" Two recitations a week for a schoo! year (or four recitations a week “for
- half a achool: :yeer), in a recognised academlc achool, {s the regular requirement,
- and any. mtemenc ahowlng less or other than this should be accompanied by a
mtiafactory clalm or explanation made by the candidate and certified by the
* principal; otherwise such - paper will be returned.
Answer elght questions, selecting two trom each group. 5 K

Gnovr L

~
'1. Prove that If two tﬂhedrnl angles have the face angles of one equal to the -
. fade nngiea of the other. thelr homologous dihedral angles are equal. ’
2. In how many ways mny squares or équilateral triangles be grouped about
a point to form a convex' polyhedral angle? Explain. : ’
; 3. .Prove that If a straight line ts paraliel to a plane, the intersection of the
- . plape with any pline pamlns through the given llue is parallel to the givea line.

quv II.

4. Prove thnt two tetmbedroul having a trlhedml angie of one equal to a
tribedra} angle of the other, are to each other as the products of the edges
lnckudlns the egun! trihedral augies.

;8. Prove that the volume of & triangular pyramid ts equal to one-third of the
‘product of (ts base by its altitude.

- 6 Find the altitude of a trianguiar pmmld. every edge of which Is 10 inches.

. Gnour 111, - ¥

7. Find the volume ot . apherlc lhell whose ibner radlus is 10 and whose
outer radius is 20,

* 8. Prove that the volume of a sphe&c sector 18 equgl to the nrea of the zone
"' .which forms. its base multipiied by one-third the radiug of the sphere.
.- 9 If the earth Is a-sphere of radius r, what s the area of the zone vlalble

- from & point whose beight above the surface aof the earth s M i

) g e

Geoup IV,

I;.-,,.; 10, The sides of a tr(angle are each 12.49 fnches; what ig the volume geuer~. N
it ated {f the triangle revolves ubouf orfe side?" :
¢, AL Prove that'a section of a sphere made by. 8 plane is A clrels, &
nm’hﬁt 15 the locus of. hie centers @W@W surﬁéeq u'é nngent‘ﬁo

oo sides of & given trisngey 1. S R
;moououm'lv
Wt mw,m the. m"lt Page 6f - your shewer paper (o) the name.of the
 #cbogl whiere you'bave studied; ! (b)thenumberﬁ_“ k8 amd.- el
mﬂtm havo Wtﬁ; . 23

s
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a school year), {0 @ recognised academic schopl, in the regular requiveinent for
admission to- the examination In plane ;trigonometry or spheric trigonometyy,

and any mtement showing less or other th;n-xhu should be accompanied by
a satisfactory claliy or explanation mads’ by the caudidate and certified by the
* principal; otherwise such paper ‘will be returmed. \ o

Candidates for plane and spheric trigonometry will answeé five nelﬂom.
selecting one question from each group-
each.

A, B, and C represent the angles of a

Give speclal nttentlon to arran:unent of work.

Plane

-

thﬂ'(ﬁnﬁml.ll.

Gml. \ o @ 2 ,-

Candidates for plawe trigonometry will. lb'ur ve
L. Adswers 20 credits each.

L Pmn&eidwdﬂur%.%%—%% zipox irr

booaxeoay =} { cos (x+y) +°Olf3‘—’) )
+

0 t

V i Gimhn:-ﬁ tany--~~b, ehow that tan (x+g) =1

| | 1
8 Ina plano trrangle given two sldes and an angle ‘oppoalte one ot thtm

" explain with dlamms when there are two aotuﬂo‘u'. ane solutioq, and uo

solution.

~ 4. In a plane trlangle show um tho ratio ot auy\ alde to tho dno of '.In
opposuo ansle is equnl to thé diameter of the clrcumncrlbed circle.

.

:!:

Glovr m

" B. A lighthouse was obeerved from a ‘abip to bear N. 4° E.; afice the ship

bad salied due south 3 mlies the lighthouse bore N. 23° K. Find the Alstance .‘

- trom the Mghthouse to the ehip Iv each position. i B
" 0. In order to find the distance between two objects 4 and B oepu'ated ':,1 : BRRNRE Y
* swamp, ‘@ station C was chosen and the distances’ CA=3828, 03*841.6, to- .
- gether with the angle ACB= 62° 31, were mensured ; what i§ the dlstance ABy

‘,‘ | : : m‘l‘ﬂmo.", ' e, .'. R

mmm for epherie’ trl:unmtry wul umr nn qnemau m Gmm xv V. g
Amm 20 eudlu ndi. . ; )

'mmxc: m COLLEGR BY mnvmm:mn : 7”4@"_ o
mmum.mm;mnm(oemmmumammm _:,‘;:

¢ Grogp 111 - Answers 20 credits. - ‘

, angle, a.y.andctheowulte hldel. o
: In a right triangie C represents the right sngle. o ’

ommn B O T

P s
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3 oS LA ; g t, “ady
s RO W1 SRl S R i it
£ ) gl NN BN RSy Ams e s A

ot -"'-::—'|l£:‘§- v . A 3 ;
78,10 & plabt soberic tcinugle gipen B=80" 50", 'wm108%; Bud A ando. & !
30, . right, boberlg trianglp given B=80°, D=1’ 60° 1 flod 4 and 6. .

bl ;,&:?’-m:g\'\ 4 Sy e ; Ak ;
Thvran % g ot iy GROUR VYL Sy Sgia i
1. 12 apherle friongle 4=183", B=140", =121 ng a. e

T & spherie tridngle'a=04° 24,.0=42° 30', C=08" 40’ { find A and B.

.:‘2(’:11?,7';;1.,;';‘4;.‘ kY ROV S o SR wrel, Ve waps H P
i ; ‘B . .

LN AT g Tl

o

 SUBCOMMITTEE 5 ENVRANCE 0 COLLEGE BY
_ CERTIRICATION. '

re 4 A g i : ".STORY. : M ; ¥ o
A . H N - - . 1 l‘ﬂ a . —_— t .
40 "The first puggestion’ looking, st,omrd-’gthe admission of students on

“cetificnte from tho high schools is conitdined in the peport of Acting

{Presidiént Friess, of the University of Michigan, for the year 800-

70.. Inthisweread: .-~ . WA E ,

- AS.0 .mgmun:off rtrengthening, consolidating, gnd elevating the gvhdle State

© - aystem, some of our best educators both In the docnl.schools and in. the untver-
."'slty- htve ‘proposed that a commimsion of examituers from the academic faculty

SORE

'

,;g{;;‘:ifu; ‘. shoula visit annually ‘such sebools s may desire It and give certiticates to those

s .v.;'ggg!,;g-mmmpwm In thelr Nnmmnﬁons-entltl!sg then, to admission,

7

opt forthier examination, to the unlversity, ' -,

" Atsmesting of the faculty of the department of literature, science,
o ang me m&’pﬁﬂm‘@mv@nﬂwpf Mlohi’glip ﬁé]d'.,Ndvémﬁéi‘%M',_ 1870,
8 resolution was pagsed looking to the ggecintment of a committee—
. wm if some gystem can not be dewiséd by which the high schools of the State
& ;;w'i-. can He brought Into closer connection with the ambversity, the comunittee to
"+, - Teport go enrly that their:ceport can be placed in the next edition of {lie catn-
ud 10!'0& LR T P s A # ) &
Fiolmbh. © N SR R R - VAR Sl L OPR peEl o T I
#. At a meeting ¢f the faculty held Februnry 27, 1871, o reborrite-
idafion of 'tﬁféf%&@mmee:s&m;foﬁbﬁiﬂk ,st_agmt was ordered igtro-
‘/duced inta the catalogues. . . oo e
o & ) 5"“’1"-:'"@'}'.!,‘3.‘_,',".?. rm;mn'mn{ qcm')ot.g. : :

11 be eatjafed. that, tio breparatory gourss . ary |

‘imebfqn.tf nm ol couioaus ing Fuctors 4ad tan |
foregoluy reguifoments, the diploma of ‘such

ted the preparatiry. eogree

Yhenever. the faculty, sba
e it

¥
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A intoteded that. aMer ey huve mede. application thpugh, théie board with

stateniht &5 t0, thelr “couitees aud. the Rinber of teachers.employed, 4 visiher,
from 'u‘:_e-memwvmn-ﬁq sent td them and this qmmaut‘ﬁm- act w_'hll;wﬁ

5

Inhis report for the yar 187071 the soting president sayss. | 15
Thie-elfect bf this Plawr of annual examination; which 1s; of courss; 'fo N»mé =
tured and ‘pérfected by -experience; wiil be'to stimulate the schoals to.4 ‘highext.
~ grade nng bring them to a mgre perfect Wniforuilty of prepgrution; and thus,,
make. it pogglble: to glevate the. acholaralilp of. the lowet clamses in the unlyers -
-slty. Bot more tuan this, It crepted at once a. reclprocal’ interest bétween the' ...
schools and Ehe university, aud also wite for Wie wnlversity s liveller Interest .
on the part of the clélsenti whose schools are bratight into such close ‘confpection 4
§ - with the tnstitation. *- ¥ - The principlp of this movenent f& obvious, We
- #o back to the schools and ald their imstructors 1n devialng corgest. plans. and; "
laying. golig foundations of scholarship, (nstead of waiting ‘uptl] puplfs present:

3y

themselves at the wnlversity prepared unpler.ﬂiaq‘l llaz.and, parbaps, arrone;ma“w

- systenus, ofteh. lmportectly prepiired and sometimes refected: fof” dafickencies
© which ‘could ‘have beerd quvintéd By. s |mylods',lntmhange\o?‘ﬁx_m‘{wil._‘z.
thd fatRlty and’the prepavatory ‘tasichers, * - v 7V B R

-+ The system actunily wrought ont does not in every respect conform . -

- to-the plan here suggested. The university sends o commisgion to.

examine schools, and to approve such as are found worthy, for periods -

of from_one to thiree years according to thie merits of the schoujs.:

The student who gomes with proper certificate from one of these’

. approved schools is ndmitted ntronce. The examination of thaschosl -,

includes the courses of study,he teachiing, the equipment of the

. school jn:the way of laboratories and librggies, and ite. dxscnpi‘ ﬁ"”‘"i \:ei.‘fi
wpirit, SR R e ks

2 v

b3
1

The scliolg bave boen stimulated tg a higher grade of work ; tho preparation. ©
for tho pulversity has beon made more uniform, apd. the scholarslilp of the ' I
. lower classes has been elovated; a closer zeciprocal Interest between tho;.'nepboil'. it
* - ahd the university os beén trenied, and a lvellor ihterest in the untvevaity:
awnkened In the public mind. To bw sure, other causes havé worked 2o the o
" sathie ends, but this one has been prdhonnéed-mmllunmlbmmble.f Op tlie slde ' ¢ -
' of the echodl, the ayperintadont, the piinclpal bl teachers look to the visita™ "
-, ofthe mxanilners, witl (nterest, 4 oecaslons for comparing notes, rectifying.”
" eiroip, disensaisig’ policles aid methods, atd’ recolving freals stimulition, ‘Ta a’ '
- word, they recéive from the tnivetsity the ‘most fractical and ‘useful weport
_ on-thelt work thyt:it is possible for them to rocelve, . The juplls, ‘too; feel the' /"
 signifitafice ‘of" ilig Inapeotion. More than thls, bpanis of sfycation ofish, A
not  generally, mtw ﬂwmselwalnthp ﬁm‘m«& Beeking ont: the visltorm,;  +'7
o they, bave questlons o ek aboyt studies, teachers, and. tHe organisaion apd. i
7 pleig HE thelr, chiools, fn-order that they may MJF‘%’W : 0
‘On thé who , K

. dectlons
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% ‘gnmnmbnsfrkﬂmnmncs. Wf‘ ey ?
bt the Quiversity Mitist ked i’ touch witi tho sehools: ‘and "whem for.!
wanrd steps éive proposhd the Questiol th durd 16 be asked, Wit are theschocls - !
1< A the' 1t pf 'sthools seeking approval grew Isrger and lorgér
' the: burden:.of .inspecting. these schools. became teo -gregt for the

fagtlty committees so that now there is 8 man. under regular appoint-
metit oh thé facul(y as assistant profssbr of education and inspector

i

" of schools, whosé Bttent on is largely given to the work of inspectips .
rodn Wbi&;z%w'mmﬁfgdffﬁhemiy take no part save on Very rare

., Oucesiong when their service is specifically called for., ", e
. :To satisfy a nafural curfosity as to tHe working of the system of |
G eimittidg students'on-certificate from approved schools & committes
i " appointed in Match, 1876, made a careful study of the results of the
-, senigster, examitiations. of alf the freshmepn admitted since 1871, In
2880'2. gtillsmiore exkisustive study was made of all the data besring
vio om the questioir from 1871 to. 1880, One of‘the items of the report-
- of the committee was the following: - -

‘The-average percentuge of success of. 851 diploma stadents for the first seven i
yeara that the diplome eystem. was in operation was 88,36, The average per-
cepiage. of siccess of 442 students udmitted on examination for the same
period, was 86,50. - The corresponding figurés for the last two yeara, 1878-1880,

.. Wvepe, /redpectively, $0.56 and 89,81. . The pércentages gie very slightly ih favor
. f )’Qb’@,ﬁtu@n&s.u‘dmtt;ad on d[pionia.. 1 : - ‘

{5 ' Sine that/ time'the question has not been reopened. The relative

i ... pumbsr of students admitted on certificate has gone on steadily in-

§iixe " oreasing until now but very few are admitted on examination.. The

.. plet originated-at the University of Michigan is now in force, with
B r@n%ﬁcatgqns, of coure, in all the leading colleges and universities
iy . of Michigan, Ohio, Indiana, linois, Wisconsin, Minnesgta, North

P -Wydmimg,',Missowi,x and Oklshoma., . .

' K¢ W compuratively early period: in the history of the movetnent

the wuthoritits of te Uniyérsity ot Michigan were invited: to inspect

#f+ " ‘schools oylside of the Siafe pnd the jrivitatiofls were stvepted o 4

% considersble extent. Other institutions followed the example ¢ill

Yhes o finelly centéim high schools of the first class were examined by inspec-
‘$ofs’ representinig ‘several - djfferent’ Statés. ' The situbtion- became:

: ;::.wﬁg‘-:.{r. 3 :» w,;‘\“ﬁi‘*’bé .9',.»‘ 5 t’ 4 G S .

0 el M S oot
‘  of Gollogss snd Bacond

f?; - and South. Dakota, Towa, Kansas, Nebraska, Colorado, Montana,

N
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‘State.inspection by numerous colleges so 8.0 avoid duplicati
work and secure the greatest efficiency.” As a result of.the discus-

- the following, recommendations:

somte defitilte form ‘of; affillation and credit, as < ¢
form as inay be, between the colleges and universl] e of this association au

(1) That a permanent commidsion he 'Jlormed; to be called 'thé’commls's’ioh gn
accredited ‘schools.and to consist, first, of 12 members to be appointed by the

ond, of additional or delegnte memperg, one from each college or upiversity s .

.-of members from the secondary schools, to be appolnted by the chair, to main-

-collegen; ¢ e ¢ ° . - : o
* (2) That it be made the duty of this commission to-define and describe unit '
courses of study iu the varlous subjects of the high-schopl program, taking for
the point of departure the recommendations of the.natjonal comniitteé of gm"-
tesn; to serve as a standing corymitted on- uniformity of admission figuirdminy
for the tolleges and unlversities of this- assoclation}. 'to:take :stéips to" :
fniformity in the standarde and miethods, ang economy of. lgbor and g

f e alra

the territory uf this assoclation which are entitled to the accredited .relation-.

of college credit for good high-school work done th advence of the highi-school
requirement. i : . ‘ ; .

The number of high schools sccredited to the association for the

 tributed as fbllows: Colotado, 31; I1li 013, 97; Indiana) 42; Toway 50,

&

Dakots, 16; Wisconsin, 71; Wyoming, 1.

Hatiidg

ber of ‘schooldifot yet of safficien dy high
- the .Hat.,éfuu;e;ymﬂ,ﬁqémr 41 Adeoetitiog
/. meint s givén to schoo,
U Kt YRe Tniversite s

i LA

those’ condi
bt i ) Y e
lm;d-mvﬂv

taln a parity of representation as between the secondary gchools and ) the -

Kansag, 17; Michigay, 74; firinegota, 144;*Mi_ssouriﬁi-QB,;l’MoxiMm, g
Nebraska, 24; North' Dakota, 55 Ohio, 93 Oklahoms, ;' gth g

TR
%,

* slioysd vigor snd enthusiasn., Ts disauscion were stimulating aid
ingbructive. At the meeting held in: 1901 Prof, Whitney, of the Unir '
versity of Michigan, read a paper on “ The problem of W@Mﬂ% ¥

on, of .

longing to the aasociation which has & freshiman clasd of at Jeist 50 members . §
and which may appoint guch repr;eﬂentatlvgs," together with: n.snﬁéfént miigber- | ¢

%

in the work of high-school Inspection ; to prepage a lab of high schpqlg aymnn“,.m\,

. ship: and to formulute and report metheds and standards for. the agsignment

year 1909, whose graduates may be admitted on certificate to any of
the colleges ,ox‘:universitiée;belo_ngiﬁnﬁnto the association, is 595, dis-

Each State university inspector réports fayoribly on quite'a nmﬁuﬁ 5

sion which followed @ committes was appointed. which brought in .

We recommend that ‘the association d(.)"notw' pmceed. m--thb?mmﬁhmm’m i
, comprehénstve, gng. ok . :

+ the secondary schools of the North Central States, and ta this end we make the
following further recommendafions: . ' o v e

(]

chalr, 6 from the colleges anQl 6 representing. the secondary. schools} andsee- - ,}:.‘]

st
§
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1 This History of admission on cuiificas to thé University of Michi- .|
ol lifls been velated fhrtwh reatops: \ o
" % First. Bobduse the systent had its origin at that institation. -
o ts development throughout the Middle West has

1 Second, Betduse its

;' been nlony the buma lines. = o :
= ¢+ The next event in this connettion worthy of attention is the estab- -
i lishment of the certificate system at the University of Californis, - -
: - %' From the opening of the university in 1869 to 1884 entrance was
" . by examinatioiy, * The accrediting of secondary schools in California _
mwthommﬂ: by 'thé régents of the university in 1884. For the
i foHowing 19 years. those schools which desired to avail themselves
_ of the accrediting system made annual application to the upiversity.

~ Foyx ox more examiners éach year went to each school and investi-
‘gated ‘the. work. Fhe. result .was a better understanding of con-

1 the, State authorized the establishing of union district high -
- in the act it required that at léast one course of study
" should prepare the student for entering the State university. .

bl ‘By 1898 thé number of high schools had so increased in number that
o ihgmm of visiting was changed. A university examiner, who is
%" . n professor in the department. of education, undertook the work of
|, genersl supervision of the 200 high schools of the State, of which 160
.- ¢ “eronowonthedcoredited list. . S ™
"« "I'ie metliod that has bedn pursued by the University of California
- has been b6 distinctive and thorough that in many parts of the world.
A -@Ahﬂw,l)lﬁs; the C@Iifom’ia method. - No other State university has

~ - exercised so much control over the high schools, and none but 8

F State nniversity could, . S ARl
4 . The principal difference between the California and the Michigan
- plans was the thoroyghness of inspection at the former. university, |
i Theta, ab. firsty ench: depastment ‘of -instruction in the high school |
; was examined by g member of the samg department of the. college
faclty. Tostead of appioving tho sehool and sccepting the digiprs,
“departments pf the school were approved. . As the number of schools
"\ poressed, shis methiod. was modified first by allowing éne member

- f the faculty to examine for same other subjeot kinfiped tp his owm,

. and. finally, aa étated above, by, dplegating thie whole unspection toa
il et o the i st g, Yo ek fn s

: hae s much +he has veq

LS

2l

g ; 288 At .‘,ﬁ# n"‘v 53
¢ country po fr considered the growth, of the
a8 clogely connected with tha of the Sta

s of it was the idea of a State system

<
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‘should be no moge. dlﬂicqﬂt in suchga»system ﬁlovpass from the" hxgh

school te the university ¢han from one, grade to another. “Fhe denom- ' B2
inational or endowed collegs was. largely - -dvershadowed by the State
university and compelled to' accept its lead in this respect. i v

In the East the situation was entirely different. The denomina- "
tional and endowed colleges and universities had the field alinost
entirely to themselves. They hed mo such power over ‘the pub][ic o
schools, or over the distinctly preparatory schools, as the State univer- - -
sities of the West had over the secondary schools of that region. The -
‘theory in the East was that the’ college set the standard of admission ‘1{
and wag chiefly concerned as to the best method of .enforcing it. ®
was believed that the high-school teacher, who had ¥nown the pupil
for three or four years, was better able to say whether or not the . =
standard %fthe college had been met, than the examiner; who had n‘nTy B
the written work of a few héurs to depend ‘upon. Tn practice, here a8
élsewhtre, some institutions seemed to be swayed too much by a d‘esue
for increased numbsrs, but this was by no means’ genemll true.

Notwithstandirg the difference in the point of view, the certificate
system appeared ‘in New England as early as 1874. and has now
. spread over practically the whole of New England and the Middle
- States. Only three institutions in New England—Harvard, Rad-
cliffe, and Yale—admit only by examipation. "All the-others admit
both by examination and certificate. One, the ‘Institute of Tech- *
nology, of Boston, accepts certificates -ih’ only such subjects as are’ '
not regarded a5 preparatory for courses required after entering the. .
institute. * Amherst and Williams ‘efgge to ‘secept “certificated™in *
French and German. The Rhode Island State College requires that -
the record of the applicant in the school at: which he was prepared bie
submitted, and admits or Tejécts him on the basis of this standing, -
Some pmctlcully accept the certificate of any school, while others
have an approved' list from which they receive cemlﬁed ]pu)pﬂis
There was no attempt a4 uniformity and in mosf cases 1o sysmm&hq

- serdtiny of ‘the approved list until the f()rmahon of the New Ené

2R LR

Tand ‘edllege entr;mde ceftificate hoard.
The .commission of colleges in New England on adnixssnoﬂ exami- 4

nations, at its-anhual meeting in May, 1900, Voted : That a eomntittee -

of fhree be appointed to gether infotiition upen the method ‘bf Q

admifnistédting the' certifibate i%m,\?ﬁrﬁhe colleges representeﬂl on .-

ommjssi ploy it, gud to tepiort whatin theﬁ')ﬁﬂgr
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s gl‘éoommgndlgtionnb'_o'. requested- to- appoint, before the close /gt the |
- pollege i?r,(felbm ‘one from each college, to mest at such time '
“as mgy be arranged for by the executive committes of this commis.
sion, and to form & definite plan for the orgsnization and work of the
et board cherein provided for. X = L .
* In responss to this yequest delegates from nine New England 4
“colleges met on the 31st of January, 1902, and voted to recommend to
+ - the colleges the establishrient of a board, composed of one member
 from each college, for the purpase of receivihg, examining, and acting
~upon all dpplications of schools that ask for the privilege of cer-
fification. - They alse adopted -certain genersl provisions ! upder
" which the board should be organized. One of these provided that the
- absent of seven colleges should be necessary for the establishment of
thobosrd, - =
o _On May 16, 1902, eight colleges having assented to the general pro-
e, Vigions, their, delegates met gnd organized the board. Since then five
... more colleges have been admitted. The board limits jts jurisdictjon
i to schobls located i Now England, and the colleges. agreed not to
accept the certificate of tlie principal of any school in New England -
not approved by the board. The first list ‘of schools was adopted. |
‘.~ October 22, 1903, others were added May 20, 1904, and the firgt com-
plete list was used by the colleges for the class entering in 1904,
i - In preparing the list of approved schools, the board. considers:’
“ . . Firsly whether the school in respect to the number and trainjng of
~.. . 'its teachers, its curriculum, and its equipment, is able to prepare prop-
erly a student for admission to-some course leading to a-degree in |
..~ some one of the colleges represented on the board ; secondly, whether
the certificate of the school can be depended npon. In the opinion
of the board, the second question is the more important. 'If the sfu-»
: -dents ggrtifieq by the schopl successfully pass the work' of the first
B term i college, the board retaing the school on the ‘approved list.
S .+ The board desires to encourage individuality on the part of the school
5 ang emphasizes fesults rather than methods. Fo. this. reason, when
. "8 sehos] applies for the first time, the-board will not, consider the
S applicafions until at least two have entered on examination within
.+ " three years some one or'more of the colleges belonginig to the board.
-, It acoepted, the sthool is first placed on & trial list for one yesr, so
2. thab tha bourd may be able t0.judgs of Wkt tho school somiiens o
- proper preparation for gollegs, If setisfactory, the school will then
2 wpproned for o poriod 88 thee years O gpplicaion the ap- |
W, N : Ty k| "—&‘ ‘v o ¥, w ., R : 4 ye rs, 7 a,. F
re ord Yemiaina idflafantnry’ The hudnd mdaeaal: AT
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three years, a warning notice will be sent:{o it.on receipt of ‘the'first
{ ~bad report, and if the werk is not. improved during the next yea# the
school'is dropped. Even though the reports received from-ali tha.cok- L
leges except one are good, if the school continues to send unsatisfiic- - -

tory pupils to that one, it will be Aropped. Also, if the reports are - -
-+ poor in only one subject and no improvement is shown, the schodl is* = °
~ dropped.. The board makes some allowance for the fact that a boy
may go to pieces under new and strange surroundings, but it believes
that this should be the exveption and not the rile. Lt ipbre
For the year 1908-10 there were on the approved list of the New
- England board 286 schools, and on the trial list 84 schools, o# 820
schools from which pupils could be .received on certificate. These ~
were distributed among the States as follows: Maine, 54; New H
shire, 83;- Vermont, 25; Massachusetts, 158; Rhode Island, 17; Cons. .. :
nécticut, 83. o P o i 3
- In the Middle States conditions sive now about as they were in-New = 4

. England before the formation of the board. - Thres colleges—Prince- .
“ . ton, Columbia, and Bryn Mawr—receive only by examination. The
others accept certificates: Efforts have been made within the last -
two years to establish a college entrance certificate board of the Mid- _‘

dle States anfl Maryland, with functions similar to those of the cor-
responding New England board. “So far the attempt has been '
~ ‘unsuccessful. o : - : : ' B

i

i

_ _ - RESULTS. RN
In the part of the country west of the Middle States’general satig-. .-
faction with the certificate system seems to prevail. :-Bome connected .-
with the endowed institutions complain that they have little influ-
ence over the secondary schools and are compelled to accept Gertifi- .
‘cates of achools approvéd by the State universities, whether they -
. Wish to'or not. Some teachers in the State institutions alagp com- -
plain of the results. One,-%i‘them_ says, 1 am continually fighting
the faculty, local hoasdeg1id State-bapxd for achigher standard i
mgthématicsechanios, anW\physics. - But a3 the State. board con- =~
trols secofidary and State instifulions, we are required to take what el
-is sent.” .Another correspondent, a tescher in an endowed collegh . ",
with a preparatory départment, says, “ Church schools are,fop weak

" to.dictate terms, and we, 5ﬁiYe practically no inﬂggﬁbe.ﬁhf"%ﬁping'
: veor

. higl-schogl courses, The Sfate superint.endggse-ﬂ Btdte-npiverst

' -oontzol us... Those we'train s prepstatory w £
..--J;’f.ﬁ, wqa : .gg&"”*ﬁw‘ * p*.ﬁf‘ s s «:'&:H‘

" These areexceptional reports. - Masbf those sep

*  fled ‘ith bresént, resultd, Probably 80 gr 50’ pe

- on cébtiflcdte throughout this part 8f the dountry, s~ .0 0
L ETHE nutaberof | stidents hiw antemio tha TTnivirite . A8 A6t
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years, from: 1884 to 1894, during which timé the average number

nation, has shown: () That those who were admitted upon exami-
mation, without condition, did better work in their freshman year
than' those ‘admitted on certificate. - (5) That those admitted on
] examination with one condition did better work than.those admitted
"~ ‘on certificate. (o) That those admitted on examination and having
- twd conditions did not do such good work as those admitted on
certificats. {(d). That the few who were admitted with three .con-
ditions did very little satisfactory work.
A member of the faculty reports that he was opposed to the plan
at the time it was adopted. He foresaw the evils more clearly than
; the benefits. After 25 years of experience with accrediting he is
""‘ " ready 4o say that the benefits outweigh the disadvantages.

institutions. which admit only by examination, are fairly well satis-

. especidlly true of those connected with colleges- forming the New
England board. The secondary school principals are divided.

" upon them. °
g+ The only statigt ins ‘available concerning the results-obtained from
7t - the certificate system in' New England are those published in the
fif’» - annigl report, of the New England College Entrance Certificate
Board. From these, it is seen that the per cent of unsatisfactory
! ] pupils has greatly decreased in the principal subjects offered for
adxmssnon since the establishment of the board. This is shown in
gix subjects by the fol]owmg table taken from the seventh annunl

feport
) studonta rc(-dved on certificate.

by . "' Wt ] Lari X ‘ ) = i b
R AR L R _ | TaE | vatin. | Greok. [French.| Ser | Matho-
[ ,
e 0y —m =
| nmbermuﬂedinm-o ............ T Lnae | w0l am| s ar] 1
xnmpemmmuednmwmms-o..’....,',.., ...... 8l s Al 89 89| 186

T Pgreenwbomunm term—~

'y ,tmlummmwwmomuon of thp.spprored 1t your the collages 1
Whose prepamiion c fm‘
/Fis may socoun) fei's pazs of the diflerence. bit nof forw areenart. .

« As far as reports have been rectived by the comunittee, most gol-
lege men in New England and the Middle States, outside of the

. fied with the results obtained by the certificate system.' This is

Many ob]ect to the responsibility which they claim has been thrust

# 12.'8

‘was unsatisfactory. mmwsnent yeari mruwm thoss who- mm (Mu

& hy cerhﬁcate, that eompansons ot relative: eﬂiclency can not be well.
made, However, ‘& careful exgmmatlon eovering: & perlod of ten

}‘ ~"admitted by certificate was equul to the number admitted ‘by: exanu-,

: &i i 1. s1ae:
42 200188
..8.7 X 3 |r 1000
depbmaesioqen’ "*9)"1"" (,‘d SR f."‘: .81 7 5} s »13,‘3
am?’ 1&0 e |

3 "24.6

Rl
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" board. They hoped to be able to obtain the benefit of the individual
: ]udgment of the principals in the case of men who, under the exami-

_beableto tnk} R college work: suceessfully In thisithey huvg been i
o standing which entitles the Feci he nu
t.hquoard the princxpar ;unply raigés the- fher cent ‘requu‘ed M %ha A

sion by certificate. In 1907-8 the per cents in German were 10:1 on -

S - T : _
'; g nnmon mmou.mn nir mmm:ﬁbx. 60 -

Tlus table u;lso shows ‘that the per cent'of failures among»etudents

- .in mathematlcs greatly excéeds that in each of the wther subjects
~ for every year reported. The same difference appears among those

entefing by examination. It is- o, therefore, connected thh the

certificate system. '
The following table made up from the same report compares the

results for 1908-9 obtained from the certificate with those obtained’

‘by examination: el
. £
J . | Recetved | Recelved
by exam. | on.certifi-
ination. oate.
glish; = b : :
Numbor admitted. .. ............oanenesns RNt e ciiceeedas ) %3 1,161
Number who falled during first term ... ........ccccciienieinnsnnnn. ees 3% BB
Percentofthooa admitted who hned Ceesrenane. .89 .3
Numb.udm 0000, oca s Mo e o Tes e ssssenainessnnesMezosaneannn 249 960
Number who failed durin, ﬂmumn 0 o 88
};‘er ocent 6f thosa Admlt who uued 4.2° 84
Number admitted. .. ..ot veiiiiiiinieiiiiicienten e siaeaan e s e anas] . 43 m
-Numbeg who failed during fist. term , . veese LH - 4
Bhml»’ce;;t:en of ihoee admitiedwho fadled..,..o... 0 il 2.3}, 1.5
Numbeudmlned...................,.......‘ .............. 826 88
Number who failed during Amst term ... ......coevviiiiniarienneinnanaaens 84 39
o Perccnt of '.hote admitted who fafled....................000...l 50000 10.4 48
Number admmed ......................... 174 ‘621
Number who failed 4 first te 0o 8o008000000900000000d : 8
g ‘ercenton.hoeendml yho!ﬂled ....... 8. 6.3
Mathematics: a8 X
Number ldl'll ....................... 9003 €38 1,104
Number who fatled d! 'ggnmu N . W s M g 188
Per cent of those admitted who failed.............ccooiiiiiiiinnenninnen. 19.3 123

In evet'ysubject except Ger'man th_e 'results ar?eAiri favor of sdmis-

examination and 7.9 by certificate. In either method the mathe-

matical subjects fare the worst. 'In comparing the two systems, it -

should be borne in_mind that in these colleges the large majority of

the best students are admitted on certificate and for the most part

only those who are unable to obtam eertificates present themselves _

for an examination.
- Some friends of the certificate system have been disappointéd.by - =

one result of the administration of the system by the New England . |

nation system, might fail fo pass the set exammations, but who might ks l

gnevously dlﬁ‘ﬁppOlnted.

The principals w}mst‘iﬁ"@*ﬂbj

.....

her' reported as fmlmg»ftet, eménng collage brings a W

'gemﬁt;ata. The certificate has ngemfa § become a prize. for 8005 o

. séhiolarshin: whick ehtitles the shecassfil®

ohies to axemntion. feam aals o



lq.ummmation&c Tﬁe eﬂ‘ect of this is that an?memamg number

. of doubtful :men appedr- at:the: sexamination ‘and the ‘examiner re-
.57 ceives no mid. !rom the pnncxpal in defermining Wlnether or no“o g
'_:: oF + wdmit them.

The figures i are as follows.
P
[ | | e (TR
) g Ineq.
m| av| nom| me
;| e e B, -
wl 8od sﬁ;e
2} oo 19} 23
n| 8w M| s
o n ‘ 818 188
156 590 45 ,( 20.8
328 846 L1712 2.8 :
’ ol o} W 1.9
o 1 on{ ¢ 7 e
3 vl | me| nee] ma
A o as8|e v L] 3
. s Of the - two’ methods ot admmlstenng the cemﬁcate system 8s
.., practiced in the East and'in the West, each appears to be best adaptad
w0 to the region where it.is used. Fach has been of great benefit to

4 - the seeondary school. In the East, the board has been of great bene}- '
: fit in raiging the standards, since the school boards seem anxions that
theu' schools shall have the certificate pnvxlege ‘The curricula are

.7« therefore ﬁroadened and greater care is tnken to obtain competent

H‘ ; teachers \

:l", l- )“—” ’. él 4 \‘ ‘ . . ; : - .74' .

TN SUBCOM'MIT‘I‘EE 6. STATE AND LOCAL EXAMINATIONS OF |
. ASYLR IS ; - TEACHERS. e /

i Althcu h the'circulars sent ot to the different States brought in
S s et desl 0f de‘ﬂ!imhon pertaxmng 6 tadohers’ certificates and
R ;onpﬂnations, this’ informatiofi is, so much of it, int}eﬁmte that 1t m i
128 o prosent it in statistical form, 7000 ,
“Almost, all States ho‘Id examinatictis for teachérs,




county supermtendents or local comxmssxon are m;%nsxble for the

* ination questions unassisted.

Fie

B
[
i

\i’“fmondl #ttainments thep.an teaching experience. " Nearly every‘* L

7
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STATE AND moni‘unmm'nons oF nioxns 51 é!‘

ex;peneno& Many iof the States issue temporary cemﬁcates on tlheée
srecommendations. In some States a certain amount of profesmomél
work and experience is rewarded by a  permanent certificate. ‘Some of
 thesa certificates are for life or during good beliavior, while dthérs
are permanent only while the macher retains the posltioﬁ for whxch
the certificate whs granted. ;

The examining board varies. For State certificates, t.hls bosird is 4
ysually appointed by the State supenntendent of pubhc instruction, '
and it has_the privilege of appointing tant |examiners. The

\:

In Massachusetts the oertxﬁcates are all local. The State depqrt- :
ment has nothing to do with the examinations. i

In Connecticut a State axamination may be held in any town upon
the request of the town- school officérs. The manuscripts are -ex- o
unmed and the éertificates issued by the ‘State department. = - 155

~-In thé State of New York the elementary certificates are issued
by local school. commissioners, The secondary certificatés are issued’
by cxty superintendents and the hxgher grades by the State com-
missioner of education.

~ Iowa and a number of the other States have a system of eXaming-
tions very similar to that of Indiane. Questions made by the State-
“board ‘6f education are sent to the county superintendents who hold
examinations in the counties. The examination manuscripts are sent - |
 sealed to the State department where they are passed upon by a board <
of examiners. The certificates issued by the State department are
valid-in any part of the State. "In Colorado the superintendent of
public instruction, who by the way is & woman, makes a]ll the exnm

Three-fourths of the States issue first, second, third, and fourth
grade certificates. Added to these ofben are tempomry or tm.l ¥
professxonal and life certificates. o

In Maing the rank of eertificates is determmed by exdxmnntxon A8
gmdes Usually scholastic and professxonal attainments are deter-
muung factors. - . » ot

The first grade certificates in the various States range from five to -

. text years; the second, three to five years; the third, one to two; the .

" fourth ig ytsually a trial or ohe-term certificate. Few States advance

- teichers without. examinations in professional studies i credita w

* the: gadagoﬁéahmurees ot m:-edmed ‘normal *schools snd umirer-

sitiea,: ~ 11 Sl R t-’-
Exdﬁ\ptmns from exnmmatmn o.rq ‘based’ mqre oy scholuhc and

Btata avafinta thiseraliiofae wl e Kask St b ol 1ALl



"j‘v.'v

o e ' : :
v tlu lbesfs colleges md gnuversntxes of other Stnteq wnd. e,fter the experi-
- enge:test, admits these teachers to, the exemptaon prmleges of its own
. graduates, '
" Pennsylvania exempts oollege graduatés with three years’ expen-
. ence, New Jersey exempts graduntes of State normal schools after
. they-have finished a certain amount of postgraduate work,
' Wisconsin exempts graduates of its State institutions; Utnb col-
lege graduates with two years' experience; Montana, college or -
normal graduptes with from two to five years’ sneeessful experlenco :
ate generally granted mrtxﬁcntes, thhout examination, good for sia
years,

The school law ¢f Arkansas forbids the issuance of certificates _
- ..o licenses to teach based upon licenses or diplomas from other States 3
iz In North Dakota graduates from reputable colleges and normal
R achools receive certificates withont examination, and. teachers who are

not graduates, but who hold first or second grade county certificates,

y have these same certificates mnewed in vase they do the work
pnescnbed by the teachers’ reading circle board for a period of two
years successfully, or if they attend summer schools. :

. Wyoming has no uniform examinations for elementary or second-
- ary..schools. The local boards apply any requiremient they .may
decide upon,
I In the largest. cities of the different Smtes t.hem is & great vmecy
% of standards, but few city boards sccept State eertlﬁcotns The
L city. supermtendent, assisted by seversl appointed assistants, .consti-
- tute an examining board, -In Boston promotional examinations are
_ held twica, pet_yeamMeeacher who-fails to pass these tests twice -
~consecutively loses her position. These examinations consist of three
parts: (1) Success in school dunng the previous year; (2) profes- -
sional study ; (3) academic study in some one line. -

‘The superintendent of the Grand Rapids, Mich., schools, saya: “ I
ﬁnd I can secure graduates of normal schools for vagancies in ot
schools, and. consequently the examination of teachers whe are not
ehgnble has become almost unknown.” ; Z

‘New York City and Chicago demand a great deal in ducatlonal,
s ﬁtnese,from their teachers :md ‘hold city exnmnet;ons mgardle&s of

. Btate certificates. =
o Awnallqm cent of. the State& report that examxnatx ns in algeb
: H;plape _meti*y are_required. of applicsnts for elementary- o -
‘graide . ' Atleastthreev!nnrthhogﬁthes tes. afid)
. requxxe lpplicqnts tor high school certificates to pagsdn algebra, plane
: and of wheﬂkeb@r not.. mntbemahcs* 1s R
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§UBCOMMI’N‘EE % EXAM!NATIONS OF ACT UARIES. f

Up fo the prwent time the w]ly organization t;mt has eondueted

. examinations for actuaries in the United States is the Actuarial

Society of America. This society, as its name implies, does not con-
fineMs activities to the United States. A large and influential per-
centage of its membership is in Canada, where, too, it holds examina-
tions. The Inshtute of Actuaries of Great Britain also conducts
examinations in Canada, but they no doubt will be oonmdered in the
report from England.

The Actuarial Soclety of America was founded in 1889, but prlor

" to 1897 did not require the | passing of examinations for admission.”

It limited its membership to those in high actuarial positions and
‘who were known to have thorough qualjfications. Since 1897 admis-

sion without examination has not been alisolutely. abolishe
“restrictions have been so thrown about such admission that up to the

present only a few distinguished foreigners and a bane( half dozen
actuaries from this continent have been so admitted. 'All of the
half dozen of this continent are men who had attained a standing in
the actuarial world before the examination system ‘was established -

- and were in responsible positions at the time of admission. - |

Ina certain sense the examinations of the Actuarial Society may

' betompnred with those for admission to the bar, in the fact that thga

passing of them stamps the man as technically qualified to be a mem-
ber of the profession. In another sensé they are entirely dlﬂerent
in that legally the examination of the Actuarial Society has neeﬁect
since a person, whether he be a member of the society or a dry-goods
clerk, has the legal right to call himself an actuary The Actuamal

. Society is not even lncorporated

It mnght also be added that the passing of the actuanal examing-
tions is riot sufficient to make g fully qualified actuary any more tbnn
the passing of the bar examinations makes a lawyer fully qualiﬁed.

In each case practical experience is absolutely necessary. - -

The examinations of the Actuarial Society are four in Aumber and
are divided into two sets of two examinations each. The first two
examinatiops admit o associateship in the society.  This is not mem-
bership, nor even qualified membershlp, but entitles” persons “to the
recoizet both in and out of

| science, and’ asimdxeat younger en -

AR

ons ﬁny be taken by :those

.

o remainigg two of ‘the e"' ;

i _.who have begomp ass”oomtﬂ atd. len.d t(; fellowship in’ the society; the -

6

™

\

pass‘the examnqmonq and .be ;antlfl_ed to the lal! :

T
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4t 8 The clements of Ahe theory of probabllltles.
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Y Elomants U7 the ea]emlqe!.?of finite differences.:
2" Flements of differential and. iitégral calenlus,
& The-prindinles of double éntry bookkeeping.
i Sompaynd tnterest add, JAIRdilen certhin,
W-l PEYS EP LN K i
- r’tfaﬂw Lot o i Smx??'i? S - ,
g The &mfeduon of thé théory of probabllities to lite. contimsencies.
; 2, Theory of . ahnuities and assurances; inéluding the theory ‘and use of
e U Besic v Gomimtation, tabies and the. computation of premlums,
2y 8. The' use of life tables (including spplication to population statlstica)
.. 8nd tlie construction of wmonetary’ tables based thereon ,
e o’utllfvxe? t:f tﬁ:e l;la_
A nbag application of ‘the eucums,oz,nnno cmtetﬁhcel aid. yg ihe am«r-
‘enﬂnlmik- femfrwcumw Mo gontpuncion, ., xi,
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. ’1. The shsesement ofexpenges hud the distrihutiop of surpins 3
2. Life inpurance bookkeeping, office .practice, preparation of schedulgg, i

' 'statements, and reports. _ |

" 8. The Investments of life insurance compantes. | 4
4. The principles of banking and finance. - B 3
-, Laws of the United States and Canada relating to life Insurance.

17 6. Calculation of premfums for and valuation of pension funds, N

! 7. Method of compliling and graduating sickness, accident, and-disability
" statlatics; construction of premiums therefrom. : g

It should be stated that while the scope apd the diffionlty of the
examinations haye been rapidly increasing, the wording of the sylla-
bus-has been but litéle changed except in the addition of e few subjects
.and the rearrangement of subjects as between the different examina-
tions, In reading the syllabus it should be borue in mind that a bread
interpretation is given to the topics, and especially that in the exami-
nation for' admission to fellowship practically any question which
is properly an actuarial question and which does not distinctly belofig .

to the examination for the associates is admissible. .

* The foundation for actuarial education restspas is generally recog- J
nized, upon the subject of mathematics and especially upon the theory ..
of probabilities. Mathematics, however, is only the foundation. and
even a thorough knowledge of the mathematics of actuarial science

falls far short of making a competent actuary. An inspection of the
" . topics of the examination for fellowship shows how large a part of
the preparation lies entirely outside of the field of mathematics apd™
how important are such subjects as law, financs, investments, and
accounting. In certain phases of each of thesa subjects, particularly -
law and accounting, ,actuarjal knowledge is necessary to mgke one
. competent to advise his company, since questions arise which can not
be properly understood or dealt with without such a knowledge of the -
foundations of life insurdnce as the actuary alone has. - Thus, to )
.. certain extent, the actuary must be s lawyer, a financier, an secount-
* ant. and ‘alap, last, byt not necessarily least, s man with'a pretical
knowledge of affairs. . e RS
It is natuzgl to compare the examinations of the Actuarisl Society
- with those of the Fnstitute of Actuaries, which is the older society and
.. has always maintained the highest standprd. A few yeats ago thasa
. of.the Actuarial Soviety weré much easier than thosé of the institute.

They. have, hovever, gradually. bepome indre diffiouls, until eday it.

gl of the examivers to place'thien on s per with thoss'of the
society, ., ;'I_i}i_‘(f"t'xpe;:d,f}}g stion’in the twa organizations is some:. /
times q1te different. - This Is

co-
ons’ !

partly b the differonce ip prac

' in th# two contfies and partlf 1§sﬁaﬁom o' ihtkee the
15 1eal &a 4

. of the socipty as thoroy ctical as possible, .
%{g}f&;«.&oﬂf?“ R P I S o e AR S0 ’rﬁijﬁﬁf?ﬂmmr»



Oné M" the msons why the earher examm&tions of the soclety were
}:‘f" ‘j‘ eﬁmex ﬁmn those of the institute is that in England the coaching sys-
0, tem of prepatation with first-class insbruction -end djrections for

v I‘b&dnhg and stud¥ing was available to candidates, whereas, in this

country until quite recently, there has been no instruction or guidance

#  available for the majority of those coming up for the exammntlons

: except- as they could get it from their superior- offfers in the com-

. panies by which they were employed, and there were not even satis-

- factory books to help in the prdpnrution In more recent years the

" situation has been much better, both in regard to coachipg, if desired,

. and'in regard to books and papers, While the Textbook 'af the InStI-

tute of Actuaries has been for years the standard work and covers a.

‘la’rge part of the theoretical work which ‘the student should know. it
lS written in difficult. style, and its chapters and subjects are arranged

i logigal order.rather than irr the order to assiggthe student. Con-

: ,".aequently, it is not-a book fo# beginners Mve or six years-ago
there appeared a well-written elementary t&xtbook (Moir's Primer)
covering the foundations and being an introduction to most of the

_ subjects taken up in.the Textbook. This bridged the way over many’

. of the difficulties for the beginner. There have also appenred in

England certain books which gave great help to the student in the

e more advanced work, covering some of the parts which he had here-

. tofore to dig out of actusidal papers as best he could, and there have -
‘also appeared in the Journal of the Institute of Actuanes and in the
¥ Trapsactions of the Actuanal Society various papers of 8 chamcter

. ' to be-of great gssistance.

. -~ 'In regard to the practical subjects f0r t,he fellowshlp exammatlons'.}.,, '
~  the situation has not changed much to the advantage of the stident, .

ra,'f-:-w .~ but'the demands of the society have nevertheless been made greater,

I requmng a higher grade of knowledge in these subjects recently than.

7 in former yedrs,

G ' Weéinchide below a partial list of works on actuarial subﬁmts now.

s ‘ir; print: Works on Jaw; finance, accounting, administration, and

7 other . suHects, ith which actuaries must. be familiar, are omltted

from the list, as they do not, have r:eference to the- mathemlmcs of

BOOKS ou;rracnmcu; ACTUARIAL scnmcﬂ. :

_ 0. _Hlne'a SQnﬂ Newxérk.
‘Belence,  Davison ?qc tg;.x,_ omp

zoung. ‘s}x mge i’(fmﬁ @ m

ul'ﬁw R N S e
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' Die Lehre von' der Momllw.t und Morbllltkt, Westergaard Gusmv Flscher.

" .Théorle et prathue des assurunces ‘sur la \le, H. Lnurent.

.Annulties and Revernlonary Payments, 2 vols,, Jones, Baldwln, London ] N
" Annultles, Treatlse on, with Tables. Davies. C. & E. Lﬁbn, Lendon. . .;

- Journal of ‘the Institute of Actuarles, vol. 1-42. y S
. - Transactlons-of the’ Actuarial Soclety of Edlnburgb Moo o
“"Cransactions of the Faculty of. Actuarles. A
. "'Transactions of the Ectuarlal Soclety of"America. . - - o o o j
" . Proceedings of me ternational - Congress of Actunrles. (Bemimte s'ets “for. 4. S

) Bulletln Trunestrlel de l’lnstltut des Actuaires anncals. .

EER ey

e four examinations. These are all taken from the _€xaminfition ques-
- tions of years subsequent to 1906, as these.later- yeurs give the best

*. also attached 4o fhis.report copies of the last thres pamphlets givifig
*in full the: exnminatlonsiof the Actuarial Society ‘for 1907, 1908, nnd_
- 1909, and certain other. information with regard to th -'-soclety,
) cludmg hsts ot fellows nnd nssoclates :

Actoarial Sclence, Gnduated nxercnm, Acklana'and muuy o f& B Layton,
London.. . - -

Mnthematlnch-wchnlsche Kapltel zir Lebensverslcberung. C. Landré Gustav '
Fische¥, Jena. - -

" Jena. 0 @
Dle Mathematlschen Recbnungen ‘bel Lebenn- und Rentenversichemngen, Ao
Zillmer, . T

Théorle des assurances sur la vie. H. Poterln du Motel L. Warnler et,Dulac; )
Paris. : ° Lt

Actunarlal Theory. Robertson & Ross. ‘Spectator Compnny, Vew York. S
Theory of the Constructlon of the ’I‘ableﬂ of Mortality, G..F, Hardy. 0 &R
Layton, London.

Theory of Finance, Q. King. C. & E. Layton, London. :

each of the. 8lx congresses% B
Fncyclopudln der nathematlschen Wlssensclmtxen Artlcle ‘Lebensy ersleho-
uthematlk Gy Bohlmnnn
British Omdes Life Tnbles '-Account of the Prlnclp}es iind \lethods nds)pted ln :
the compflation of .the dnta.\me ‘Graduation of the Experience,: lmd the _Con- Uiy
struction of. the Deduced Tablés ~C. & E. Lnyton, London
Bulletin de I'Assoclntlon des Actuaires Belges., .

SPECIMEN EXAMINATION QUESTIONS. L

Be]ow are given a number of typical- problems for ‘eiich of the -

representations of.. the exammatlons as. they now are. There .are ]

dn-

_u.z 7»4 vtv »‘/thg“‘
hei
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_'"68 TR Mmuons . MATHEMATICS.

%. (a) Five. men toss a coln in . order until one. wins, by tossing head.,
Whnt is the probability that neither the second or third -man
-will eventuvally win? : 23 -

() A ¢oln I8 drawn at random from a purse known to contain eltheg”
silver or-gold colns, pine in all, and proves to be a silver one,
. What is the probabllity that at least seven of the colns were
sllver before the drawing took place?

4, (a) There nre two sets of coynters, ench set ‘numbered from 1to 8,
inclusive. In how many ways can four counters be chosen sp
that none of them will be duplicates?

“(b) In how many different ways may 20 recrults be drafted Iuto five
‘ © _regiments, four to each; and in how many different ways may
oranges be divided into 8 equal groups? )

El

Part 11,
1. (a) Bhow that the mth difference of a Integral function of # of the
rth degree is an Integral function of the (r—m)th dezme it
d m<r, a constaunt if m=r, gero, If m>r.
(d) Having given the follow!ng het premiums, find by mterpolatlon the
net premium for a 31-year: eudo“ ment nt age 84

i Endowment—

Age. ' ’ : e . LY
’ %)cnrs 30 years. | 35 years.

2. A Joan of $100.000 bearing lnterest at 5 per cent 18 to lmve the peincipal
‘repayable as follows: ‘ I

$1,000 at th'e end of 5 yenrs,
. 1,250 at the end of 6 years. . -
1,600 ot the end of 7 years. etc.

: Whnt price must be pald for the lt.mn so-that the pnrchaser mnv realize
6. per cent on his Investment? i

.0 Given V=473 " y®=2890 at 6 per cent.
R L A Ioun af &15.000 8. to’be repald by monthly payments of $100, which

P lucludte Interest on -principal outstinding at the ratg of 6 per cent per
G . . annum cbmpounded mbnthly ~How many monthly pnyments would
S+ bemade? , .

leen log 2=, 8010800 }qg 8= 4771213 log 67=1.8260748,

.4 A company” starty buslneés ‘October 1 with $150.006 eapital stock, patd
i tfieh ; $160,600, 18 Unmedl&tely invested 1n ¢&. per cent: bongs (lpteres(
; payhible: sgmmanmm at100 %wamrum nterest fof ‘1 fionthi
- Durk the i, mrith e Yo .
N wbremluh)s, ‘payh
‘mo. death ¢lafws" ‘On
. aie computas at ‘20,00(» ’Ihdlcate‘ the enfr{ea ‘
edger and ‘glve n statenient of Anapclil. andmgm
‘ »,;nr ag: talunmq frgmrthednta'givep.h“ ‘

m&de on_ the

Jenses, atid has k-
d. ‘dfhes abilities:
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survive. . : . -
2 Prove that . . ' : ._ SR
(@) n V2 :ml=ds + n < mnl(Pz,+ n : tmn—P z2ml) - . ‘ _ ‘4
(b) n: sznan-{-Az(an m,'—uVr) _ : N oo
z.Prime dy . AR
G ey (P -
and give a vetbal |nterpretatlon of any one. . . P Ny
Part IT: ’ o T

" EXAMINATIONS'OF ACTUARIER: |

wp.

Part I g
1. Derlve the . tormula for the net annu&l premmm for a contlnuous
stallment endowment which provides that at maturlty (at end of £h--
dowment perlod o by death) 5 per cent of the face shall be pald )

. each year for 20 years and.that these payments shall continue as long ~© . -
_beyond the 20 years. certaln a8 elther the assured or the. beneﬂclary

1, (a) Bxplain select and ultlmnte reserves. L g
(d) Conipare the select and ultimate method with prellminm‘y term
(c) How .can the present va]ue, of expected mortallty mvtng be enully
obuﬁned from select and ultimate tabies? - -
( d) Wlmt 18 the formula for a forborne temporary nnnulty? Name ono

or two lmpnrtnnt uses of forborne antuities. 2 i

2. Deecrlbe brleﬂy the orlgin and pecullar features of tho fullowlng moc ,'
tallty tubles, nnd state for whnt purposes, it nuy, eut;h has been or mny

be used: . 5 R E

(a) Farr's healthy dlstrlcts. Co .'.?Z

-(B) 30 American oﬂlces R T e

(e)y oM. . % ° - A j

(@ McCllntock’s.f A e

TR Pm |. pelow. L “_,_:I B

1 (a) What metbods were ndopted in the- cnnstmct[on of the British otﬂoeﬁ
"~ life: tables, 1803, for the elimination of quplicnte lhen, In the chse of, G
aggregate and eelect tables, respectivély? -
“(b) Among a body of lives selected five yeirs ago. how. ('mtld you deterlnlue
" theoretlcnlly- how" many damaged Hves wonld be Inéfuded nmomx “the
survhors? Discuss wbether thls calculntlnn could be used x'illably e
""for any practicnl purpose.. " £
2 (a) Why;, ls It neceasm'y to. grnduate mortnllty tables? - 5
- (b) What are the' testl ot a good. gmdnntlon" '
(c) .Outline briefly” the methods adopted In the gradunﬁon of tl&e o" oi'(s),
- and 0[¥] fablea. ’ e
‘8. (a) Btdte four ‘different methoda of vaiulng for . qn nnnua mpd‘rt the war.,
’ * ketable secnrltles of ‘mn lnsurance compnny :
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‘ (b} Bpeclrg how, yon would treat the following. cases In mntlns DOIIclea°~

; ; WATIOI‘S‘W mmxATIOS; 4 '3‘_’ &

(1) Army oﬂlcer. age 80, age B0,
(2) Bartender, age 30,
%8) Bookkeeper, age 80, Mother dled at age 25 ot consumption;
. father alive at age 65; no brothers or sisters; 20 per cent
underweight.

S ! (4) Application for large amount (company’s limit) on capltallst

age 60; 26 per cent overweight. Mother died age 30, consump-

N T tion; father died age 60, Bright's disease.

Part II,

1 (a) Explaln tully how you would assess expenses for the purpose of distri-
" bution of surplus:
(1) As between new and renewal business. !
(2) As-between life snd endowment pollcles. .
(b) In distributing profits from mortality would you distinguish between
various plans of assurance? ]
(e) On what basis would you allot to participating policy. holders proﬂts
derived from nonparticipating insurance and unnulty buslness?
‘In each case state your reasons fully.

2. (e) Describe clearly and briefly the economic runctlons of . stock exchnnge

(b) Describe the workings of a clearing house,s Does a clearing house
effect any important economic saving, or I8 it merely a c'onvenlence
to the members and a means of savlng clerk hire nnd wuges of mes-
sengers?

(0) Give.a satisfactory renson that a _more.or leas serlous crlsls should occur?_
about every 10 years. . n

‘8. Btate in tabular form and without discusslon the most Important ndv:mmges
and disadvantages of each of the following classes of securities as
an investment far life companles, supposing no legal Nmitations to
inyestments, Indlcﬂte which you would Teject entirely and which
you consiter doubtful »

i 0 2 €1) City mortgages. (6) City gas stocks.
(2) Suburban mortgages. (M) Telephone stocks gnd bonds.
(8) Farm mortgages, (8) Street-railway s{otks and bonds. -
(4) Rajlroad stocks, (8) Interurbah electric-rallroad
'(5) Rallroad bonds.” ° g bonds.

4, (o) Btaté fully the provisions of the New York law as to llmitntlon of ex-
penses. Do these provisions apply in all respects to every life ,fnsur- &
" anéé compnny doing businesg in New York Btate?- If not, to' what}
_cases and In what respects do’ they ot apply? Whint athendménts to!
this section of the New Jork lqw would you propose, and why ?
(b) In what respects dpes the "Wistonsin law differ from that of New York
ln reganl to Ilmltathm ot expenses? «
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‘ Actuaries, examinations, 63-39.

" Bowdoin_college, and eollege entnnee board 82; mathemaﬁes, entmneomquim- ¥

- boaid, 23. ;o
. Certificates, high school, and ent.r&uee to college, 50-60; teachers, 60-62.

See also umder names of States. B ;
College admission examinations. .See College entrance exammnuons. o Yy
Oollege entrance board, attitnde of preparatory echools, 82; attitude of the colleges, 2

82-83; benefit 3 secondary schools, 9; ‘cooperative eﬂorts, 9; examination papers, SRt

v 8439 statistics, 53-8

Acbusri&lacienoe, umf books, es.ei ~ ' o
" Actuarial society, of Amencg 63; »speclmen examinatlon qneetions, 6 705 '
of examinatians, 64-85. /

Algebra, enminatiopﬂ, 82, 84-85 38-89 43, 44—47 swcimen oxath aﬁon papem,
23-26; study, 19220, .
Amberst college, and eollege antnnoe board 32; mathemaucs, entn,mce' requim;- -
ments, 15. 4 _ E s

Arithmetic, examinatlons, 48-44, 2 .
Arkansas, teachers’ certificates, 62. - : .
Boston, promoﬁonal enminahons, 82 . ’
Boston university, and college entrance board 32.

ments,'14. R _
Brown college, and eollege entrance board 8. - : = &
Butler, N. M., on college entrance badrd examinations, 81. ’
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Michigan, University-of, admission of students on certificate, 53.
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New York, University of the Stats of, regents’ examinations, 40-43. |
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‘North centrel association of colleges and eeeond&rry -schools, 62, Py
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Oberlin college, mathematics, entrance requirements, ]5 |
Pennsylvania, teachers’ certificates, 62. : i
. Pennsylvania, University of, mathematics, entrance requirements, 14-18. 4
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“. ‘Promotional examinations, Boston, 62. .
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Teachers, certificates. See¢ Certificates, teachers.
Teachers, State and local examlmuona, 80-62. -
Trigonometry, exuminaﬁona, 89, 43, 49-50; apecimen examimitlon paper, 28, 27.
.United States military academy, mathemat.ies, entrance reqturementa 14,
B Univeraity of Maine, and oqllege entrance: board, 82,
7 Utah, teachere’ certificates, 62 ‘ .
3 AVermont, University of, mathemntics, enjrance requirements, 14-15, :
‘Waterville, University of, mpathematios, entrance requirements, 15,
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