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The Examination of Applicants 

STATE DIPLOMAS. 

DENVER. COLORADO, AUGUST 20, 21 and 22, 1902. 

HELEN L. GRENFELL, 
Supcrinkndent 01 P ublic Instruction. 

FIRST DAY, A,M, 

ALGEBRA. 

1. Dy the sum Rnd difference therein, find the product ot 
(a+h--c) (a-b-tc) (a'+b'« '-2 be), 

2. Find two factors of fi'+b'- c'- d '- 2a' b'-2c'd ', 
3. Find two factors or a"+h". 

4. 
3 

RaUoDlll!ze the dellominatol" ot :±:-.;r, ';i"i=cc::--::-
I' x' + lO" · x 

1I),+b 
5. Given x = -.---j solve for y, and find the 

"y - I< 

when x = y. 
value of x 

6. Form the quadratlc equation whose rools are 11f.J and 
- Hi. 

7. Il m and n are t he two rools of o.x' -\ lIx+=O, prove that 
b , 

mt n=- - , and that m.n~ • • 8. I paid $3 to r some musHn; If I had received 3 more yards 
ror lhe aame money, each yard would have cost me five cents less. 
How many yards did I buy, and what d id I pay per yard? 

9. Find all six roots of x·-1=-O. 
10. Find aU values of x and y in x'+y'=41 , aud It+y+v'x+y= 12. 

CIV ICS. 

1. Give tbe nature or tbe first ten amendments to the CODStl· 
tution, stating when adopted. 

2. Public education Is a matter of state, not national, con-
trol. Discuss and give reasons therefor. 

3. Is suffrage a right, o r merely a prlvllege? Discuss. 
4. Give the main sources of national reven ue. 
r;. Describe the method at Dominating preSidential can· 

dldates. 
POLITICAL ECONOMY. 

(Answer any seren questloDs.) 
1. Define value, wealth, capital, rent, and price. 
2. What are tbe factors of production? Illustrate. 
3. A and B are two clerks, each receiving $1,000 a year. A 

spends all ot his salary upon his Hving; B saves one·halt ot his 
and deposlt..8 ~t- In a savings bank. Which do you consIder the 
greater benefactor of his coun t ry from an economic standpoint! 

4. What are the advantages ot manufacturing on a large 
scale? 

6. What determines the price ot commodities of which the 
production Is ('ontrolled by a trust? 

6. Can tllere be a general r ise or fall In the values of com· 
modltles? Why? 

7. What Is meant by tbe law ot dimin ishing returns t rom 
natural agents? 

8. What Is Inconvertible paper mOlley? What determines 
Its value? 

9. What Is tlle Bucklin Act? What do you think of the 
merits of Its provisions? 

10. Would It be to the advantage or the United States to 
remove tile Import duty uI)on s ugar? 

BOTANY. 

1. What Is an embryo? Name Its pa rts. What conditione 
are necessary for germination? How do the embryos ot exogen· 
ous and of endogenous plants differ? 

2. What are the functions of roots? How do roots take 
nourishment from the soli? Contrast the edible portion ot a 
ilotato plant with tbe root stalk ot any plant with which you are 
familiar. 

3. What are tbe uses of stems? Wh~' docs the cottonwood 
g row taU, tbe dandelion short and the grapevine take on Its pa-­
euUar form. ComllRre the structure ot a dicotyledonous with a 
monocotyledonous stem. 

4. or what use are fl owers to plants? What Ii pollination? 
Fertilization? How may pOllination be eiTecled? 

6. When are plants eaid to be monreclous? Dloeclous? De­
scribe a comtllete flow er. Describe any flower ot the order com­
posltj(~. 

6. What is the test lor starch? Make a diagram of a grain 
ot potato starch. 

7. What Is protoplasm? Describe the movements of proto­
plasm in plants. 

8. Describe some of the meaus that plants have for protec­
tion against conditions ot envi ronment. Also agai nst Insect and 
animal enemies. 
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STATE DIPLOMAS. 

DENVER. COLORADO. AUfiUST 20, 21 and 22, 1902. 

HELEN L. GRENFELL. 
Superin tendent of Public Instruction. 

FIRST DAY, P. ll!. 

PHYSICS. 

1. Explain briefly capillary action as a result of surface 
~ension . 

2. DeHne the following: Force, work, energy, power, and 
acceleration. 

3. How would you <letermlne accurately the constant ot 
gravitation ? 

4. Explain why the hand fee ls cool H moistened with a lco­
hol. Explain how this cooling effect can be Increased. 

5. Explain t he IlroducUoD ot electricity by means of the 
electrophorus. 

G. State the laws :l.ccordlng to which the mechanical (orces 
between two currents of electricity act. 

7. Slate the laws connecting the electrical resistance of a 
wire wi th ItB length and cross-section. 

8. Draw a d iagram represf>nUng the wire conneCtlOlls of a 
telellhone t ransmitter and receiver. 

9. What overtones can a vibrati ng wire of a plano bave? 
10. State the la ws for the reflection a nd refraction of light. 

How would you lllustrate them helore a class of students? 

RHETORIC. 

1. What relation to the theme of a p iece of II teTilture has 
its structure? 

2. What qualities of style do you I hlnk most clea rly sub­
served by good paragraph unity, paragraph mass (emphasis)' 
and paragraph rhythm respectively! 

3. Do you think there Is advantage In teaching children 
the "steps" of t he nflrratlve (Situation, happening, culmination. 
solution ): if so, what advantage! 

4. Discuss the re iation to style or the Latin and the Saxon 
element In our vocalmlary. 

6. Give three suggestions which you would ofl'er pup!ls ror 
the management of their sentences. 

ENGL ISH LITEHATUREl. 

1. Discuss two characteristics which YOU regard as those 
of great literature ( as distingUished from merely good literature). 

2. Compare Elizabethan prose with Queeo Anne prose. 
3. Discuss two factors which you would especially em])ha­

Size in teaching the history of literature. 
4. What means should YOU use In helping pupils to grasp 

a Shakespeare playas a whole' 
6. Discuss three aspects which you think Important ot any 

one of the following pieces of literature: 
Carlyle: Essay on Burns. 
Wordsworth: Tlntern Abbey. 
Macaulay: Essay on Milton. 
SheJIey: H ymn to Intellectual Bea\lty. 
Matthew Arnold: Anyone or the Essays in Criti­

cism. 

ZOOLOGY. 
(Select ten.) 

1. Define protoplasm. cell, and tissue. Draw a cell and label 
all parts as fully as you can. 

2. What are the three general methods or reproduction in 
t he animal kingdom? Define each. What Is conjugation? 

3. Draw an amoeba and label the parts. How does an 
amoeba take food? How does It increase In numbers? 

4. Descrlhe the alimentary canal of a sea anemone. or 
any coral polype. Describe the nervous system of a jelly fish. 

5. Define pa rthenogenesis, and alternation of generations, 
and gtve examples. 

6. When Is an anima l oviparous? When viviparous? De­
nne exo·s keleton and give examples. 

7. How do the following animals respire? Amoeba, oyster , 
frog. snake,~ seal. and whale? , 

8. Name in order all the parts of the allmentarr canal of a. 
pigeon; of an ox. 

9. Explain what Is meant by a natural c1asslftcation of snl­
mais. What would he an artlftclal classlftcatlon! 

10. What are some of the facts that support most strongly 
the theory of evolution or common deJ>cent? 

11. Place the follo wing animals In their proper phyla or 
branChes of the anima l kingdom: Paramoeclum, jelly nsh. 
sponge. snail, tapeworm, turtle, lizard. spider, and lobster. 

12. How many chambers In the heart of each of the follow­
ing: Oyster, turtle, fi sh. crocodile, bird, cat, ma n! 
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DENVER, COLORADO. AU(jUST 20. 21 and 22, 1902. 

HELEN L. GRENFELL, 
Superintendent of Public imtrw;:Uon. 

SECOND DAY, A.M. 

TRIGONOi'ttETRY. 

1. Define cosine, cotangent, cosecant. Assuming that 2'~ 
7 

18 the circular measure of two right angles, expres8 the angle A­
In circular measure. 

2. What re lation e:liats between the sine and cosine or 
any angle (A)? The cosecant ot a certain angle Is 4; find the 
other functions. 

3. Trace the changea In sign and magnitude or sine A, 8a (A) 
changes f rom O· to 180· . 

4. The minute hand of a c lOCk Is 3 feet 6 Inches in length; 
find how fat Its point will move In 45 minutE'S, It being assumed 

." tbat Tr = l' 
6. ,Vhen one aide Rnd two adjacent angles of a triangle Brc 

given, show how to solve the triangle. 

GERMAN. 

1. Full declension of mein and dieter. 
2. Singular and plural of German nouns meaning man. gor­

!len, (riend, 1I0ute. trreel. 
3. Compare live German adjectlvea. 
~. Write synopsis In third persou. singu lar of sein and 

hoben. 
5. T wo uses of subjunctive, with exnm ilies. 
G. PrIncipal parts of to see, to go. to become, to eat, to (all. 
7. Translate Into German . 

The s<:hool will begin at nine o'clock. 
Ha\'e you forgollen wbat was sald~ 

8, 1 bllve written my brother a long letter. He can work 
rapldl)' If he will. 

9. Pardon me. The book Iles behind your chair. The dog 
stood before the door. 

10. Cblldren, be diligent. We do not llke to write German 
exercise&, 

~'RENCH. 

1, Translate Into English : 
P(>fSonne, dans cette IllIsemblC-e snrhumalne, n'ent I'alr d e 

s'apercevolr de la pr('sence de Charles et des trois personnes Qui 
l'a('COmpagnalent. A leur enlr{-e, lis n'entendlrent d'abord qU'Dn 
murmure confus, au milieu duguel I'orellle ne pouvalt salslr des 
mots artlcuUis; puis te plus ngCi des Juges en robe noire, celu l 
qui parassalt rempll r les fonct lons de president, se leva, et 
fraplla trois fols de In main sur un In·follo oltver t devant luI. 
AussltOt II se fit un protond silence. Quelques jeunes gens de 
boune mine, hablll(ls r lchement, et les mains 1I{-.es derrl~re Ie dos, 
ent ro'lrent daus 10. sane par une porte OPII088('6 iI. celie que venalt 
d'ouvrlr Charles XI. lis marcbalent la tNe haute et Ie regard 
assure. 

2, Translate Into Frencb : 
(a) I ha\'e some b read. 
(b) Have you good horses? 
(c) We shall have no water. 
(d) Slle IJas had some good meat. 
(e) If YOU have meat , give me some. 

3. Give the prlnc!ilal parts of 1I\'e regu lnr verbs In the sight 
pRssage. 

~. Give the prlnclpRI parts of all the Irregular verbs In the 
sight passage. 

6, Inflect In French : 
(a) I go. 
(b) ShaIJ 1 be able? 
(e) I have cut myseH. 
(d) Do 1 IIOt wlsb? 
(e) It Is necessary lor me to go, (Two ways.) 

6, 'I'ranslate Into English: 
Sire, mon pi!re est mort; mes yeux out on son sang 
Couler I' gros bouillons de son gl'nereux flanc: 
Ce sang qui tant de fol s garantll vos muraUles, 
Ce sang Qui taDt de fols vous gagna des batal11es, 
Ce sang qui tout sortl fume sucore de courroux 
De lIB voir rCipandu pour d'aut res que pou r vous 
Qu'au milieu des hallArds n'osalt verser 10. guerre, 
Rod r igue en votre cour vlent d'en couvrlr la terre. 

~Le Chi, Act II .; s<:ene 8. 
7, T ranalate Into French: 

(a) Which of the1;6 two hats do YOU prefer, his or 
mine! 

(b) I like your hat, but I do not like your hrother's, 
(c) I fear that you are sick, 
(d) Do you believe that sbe Is loved? 
(e) It was necessary for the man to go away. 
(!) Do you come from PariS? Yes, I come from 

there and my brother Is going there soon, 
8. Mention briefly a fe w uses of t.he subjuncUve mood; oC 

tbe Imperfect Indicative. 
9. MenU,)n six French authors, giving the name oC some one 

of tbelr works. 
10. DIs<:uss the arguments fo r and against the so-called 

"natural method" of learning French. 

LOGIC. 

1. Define syllogism and explain Its elelllents, 
2. Defi ne judgment as an act, and reasoning as a proce88, 
3. Illustrate the extension and intension or terms or con­

cellts and deduce the general law. 
4. What Is a theory, and how may one be ver ified? 
6, Discuss this reasoning: 

Some gases by compression become liquid. Air Is a gas. 
Air may be chang-ed to a liquid by compreaslon. 
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HELEN 1.. GRENFELL, 
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SEOOND DAY, P. ~l. 

GEOMETRY. 

1. Define trapezium, rhomboid, concave polygon, sector of a 
circle, prism . 

2. What does tlle BUm of the Interior angles ot any polygon 
equal ? Prove your statement. 

3. The medians of a triangle meet at a point. Prove. 
4. Discuss the "Theory of Limits." 
5. Divide the line A-B Into seven equal parts. 
6. Between two lines not In the same plane one common 

perpendicular can be drawn, and only one. 
7. What does the volume of a llyramid equal? Prove your 

statement, using a t r iangular pyramid. 
8. The sum of the angles of a spherical triangle is greater 

than 180 · and less than 640· . P rove. 
9. Given a sphere ten feet In diameter. Find the circumfer­

ence or a great circle, the area of the surface, and the volume 
of the sphere. 

10. Find the area In square feet or a spherical triangle on the 
surface of the sphere in example 9 when the angles are 100~ , 120· , 
140". 

CHEMISTRY. 

1. Define element; atom; molecule; radical; acid; hase; salt. 
2. What Is the hypothesis of Avogadro? How may its prin­

ciple be applied to the determi nation of molecular weights? 
3. Give a descr iption of the element Carbon and of Its Im­

portant compounds. 
4. Name and formulate the oxides of Nit rogen, and show 

how they conform to the law of multiple proportions. 
5. What elements are precipitated as sulphides by Hydro­

gen Sulphide in acid SOlution? What In alkaline solution? Give 
the formula of the sul phide in each case. 

6. What Is the periodic law? Describe how this law has 
been Of value In the development of Chemistry. 

GENERAL HISTORY. 

1. What four kingdoms were formed from the empire of 
Alexander? 

2. Sketch briefly the Punic wars. 
3 ~ Nama-the members oLwhatJs....kno.w.n...aa Lhl.l......Rl.rsL..ll..nd ... __ 

Second Triumvirate. 
4. Name the leading writers of Greece and Rome. 
5. Describe Monasticism and state benefits, if any. 
6. Describe the Renaissance. 
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DENVER. COlORADO. AUGUST 20. 21 and 22. 1902. 

HELEN L. GRENFELL, 
Sup£rinteocknt of Public lmlrudloo. 

1'1iIRD DAY, A. M. 

PHYSI CAL GEOGRAPHY. 
(Note-Answer only ten questions.) 

1. State what innuence the physical geography or their coun· 
try has exerted upon-first. the Greeks; second, the Jews; third, 
tbe English. 

2. Define-fi rst. a. coastal plain; second, a plateau, Explain 
their origin and give exam ples In the Un ited States. 

3. Define-first, nn estuary; second, a fjord , Explain thei r 
origin and give exam ples. 

4. Compare the west cosals or Norway and "~rance. Explain 
oily dllferencea. 

6. Compare the coast or Maryland and Virginia with that or 
Florida or Texas. Explai n any differences. 

6. Desc::rlbe the Quit Stream. On what III ita course depend­
ent, aod how does It affect the shores It washes? 

7. What Is meant by erosion of the land? What are the 
prinCipal agents of erosion? 

8. When Is a river said to be at grade? POint out the rela­
tion Of tails, lakes a nd nood·plalnll to a rlver'lI physiographic his­
tory. 

9. What a re the I)r lnclpal phySical features of the Mississi ppi 
VaHey, and how are th ey related to t he wealth of the United 
States? 

10 . . Descri be the Great Basin. stating Its prlneipal phySical 
features. How are the d rainage, cUmate and physical featllrell 
related ! 

II . What la-flrat, a. volcano; aeeond, a crater ? 'Vha t ean 
you say of the distribution of volcanoes? Nnme an active and 
an extinct volcano. 

12. Compare the Rocky Mountains and the Appalachian 
Mountalna as to their main physical features. Show what ditter­
ences In physical features arise from differences 10 geological 
og. 

LATIN. 
T ranl la te: 

"Quo proello bellum Veoetorum toUu8qlle orae marl· 
Umne confee.tum est . Nam Cll m omnls juventlla, omnea 
eUam g ravlorla aetatls, In qulbua illiquid conllilll aut 
dlgnltatl s fult, eo con\·enerant. tum navitUlt QlWa ublque 
fuerat In unum locum coegerant: qui bus a.mlssls , rellqul 
naque quo se reclj)Crent, neque quemadrnodum opplda 
defeude rent habebant. ltaque sa Buaque omnia Caeearl 
dedlderunt." 
Give constructions of words underscored. Account tor the 

mood or these; COl1vcnerall l, TeclperCllt, and dcfcnderent. 
Trallllate: 

Haec fatu s, latos urneros subjectaque eolia 
Veste super flllv lqlle losternltor pelle leon Is, 
Succedoque onerl; dextrae se parvus lulus 
Irnpllcult sequlturque patrern non passlbus aequls: 
Pone sllblt conJunx. Ferlmnr per opacn. loeorllm: 
J<Jt me. quem dudum nOli ulla. Injecta movebant 
Tela. neque adverso glomera.tI ex agml ne Grall, 
Nunc omnes terrent aura.e, souus eleltat omnls 
Suspensum ct parlter comltlque onerlque Umentem. 

Mark the scansion of the seventh and ninth lines. 

GENERAL PEDAGOGY. 
(Allswer any s ix.) 

1. Explain tbe advantages of Manllal Training from (1) a 
brain standpoint: (2) an ethical standpoint. 

2. In any lesson or recitation III Arithmetic you may select, 
deacrlbe two possible alms, oue or which Is more concrete than 
tbe other. Show fully the effects of each on the mind s of tbe 
cblldren. 

3. Deacrlbe the advantages and disadvantages of (1) the 
"word-method," (2) the "sentence method," In teaching Primary 
Reading. How would YOll use these methods, It at all? 

4. In what way would you lise Phonics? At what stage 
sbollid the child know the Illpllabet? GIve reasons. 

5. Deacrlbe the advantages of I], "study-recitation," and sbow 
how you would lise It (1) In the primary grade; (2) in the gram­
mar grade. 

6. Explain briefly the Herbartlan doctrine of Apperception. 
7. To what extent Is "Isolation" In tile SChool rooms ben6-

Hclal? To what elCtent barmflll? Discuss by means of Illustra· 
tlons. 

8. To what extent and ror what reason would you engage In 
the physical examination or the child? D1acuss by means or 
illustrations. 

9. Describe the doctrine of "Recapitulation," and show what 
place It bas In the achool room, It auy. 

PSYCHOLOGY. 
(Ans"'er any eight questions.) 

1. What Is the New Psycbology? 
2. Give an accouut ot the localization of tile motor tunc-

Uons or the cerebral cortex. 
3. What Is refle x action? Give examples. 
4. How do yOU disti ngu ish senllll.tion from perception? 
5. What is meant by eY6-mlnded and eaNlllnded children? 
6. How do YOll account ror retention ns nn element or 

memory. 
7. What are conceptI!, and how are they formed? 
8. Describe Inductive and deductive reasoning. 
9. What are Instincts? 

10. Wbat is the phYSiological basis of bablt? 
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HELEN L. GRENFELL, 
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THIRD DAY, P.M. 

PHYSIOLOGY. 
(Choose any ten.) 

1. Name ten chemical elements entering Into the composi­
tion of the body ; also three classes of organic compounda In tbe 
body. 

2. Describe as fully all you can tbe white and red corpuscles 
of the blood. What are the functlous of each! 

3. What arc the properties of white fibrous tissue? Where 
does It occur In the body? What are Ha functions? 

4. Name the hOlles of the skull and give the Ilumber of each 
kInd. What 18 a Hs\'ersl an canal! 

5. Define Joint, articulation and 8uture. Name the dltrerent 
classes of joints and give examl)iea of each. 

6. What arc the etrects of alcohOl and lohacco upon the 
healtby human body! Answer as fully as you can. 

7. What glands furnish secretions to aid in digestion of 
food? What are the functiollS of the saliva? Locate the appen­
dj;!;: vel"lItiformfl. 

8. Describe a com plete circulation of tbe blood. beginning 
with the left ventricle ot the hearl. Name in order the valves 
It would pass. 

9. What Is each of the following parts: (a) periosteum, (b) 
pericardium, (c) peritoneum, (d) duramllter, (e) conjunctiva? 

10. Describe the lymphatic system. Where does It originate? 
Where does It te rminate! What Is It tor? 

11. Give normal temlle.rature, nOl"nlRl pulse rate and normal 
number of respirations per minute for adult man. What are 
the ways by which the air In a living room is lUnde unfit for 
breathing? 

12. Name all tbe layers of the skin. What glallda ocellI· In the 
akin! What are the fun ctions of tbese glands? 

MINERALOGY AND GEOLOGY. 

l. State the charactorlstlc properti es or gamet, orthoclase, 
mIca, Ilornblende and augite. 

2. Define Igneous. plutonic, effusive and sedimentary; state 
IIOW each of these terms Is applied. 

3. Describe the geological structure or the F'ront Range In 
Colorado, and gh'e the geological formalions concerned. 

4. Describe the general el'l'ects of erosion upon bedded rocks 
that are, first, horizontal; second, gently Inclined; third, steeply 
inclined and folded . 

6. Descr ibe one type or plant or ot animal life characteristic 
of, first, Silurian; second, De,·onlan; third, Carboniferous; fourth, 
Mesozoic; firth. Cenowlc. 

6. Write an account, not less than 2:00 words long, of the an­
tiquity of man. 

ASTRONOMY. 

1. Explain the dally and the annual motion of Ltc earth. 
2. Ex()laln azimuth and altitude or a star. Draw n s uitable 

IIgure for illustrat ion. 
3 .. Describe the planetary system briefly, and gh·e a short 

account of each of the planets. 
4. Speak brielly of the followIng pOints In solar eclipses: 

(a) How are they cauStld? 
(b) Why do tbey not come twice a year regularly! 
(c) Have you ever seen one? 
(d) D~8Crlbe the preceding and accompanyIng phs· 

nomena in the case of a total eclipse. 
S. Explain briefly spectrum analysis, and explain how It 

may be used to ascertain something as to the constitution or cer· 
taln heavenly bodies. 
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