
VI. Expand the following to three terms (indicate folly, do not 
simplify) : fl [ (x-+ -3y P )dl.  

VII. (a) Prove Log. AU = Log. A -1 Log. B. 

(bl I n  common system, prove tha t  mantissa of a No. is not 
changed by multiplying or dividing the No. by any multi- 
ple of ten. Use : 10 .'""= 3.053. 

First three books of Plaue Geometry. 

(Answer Question 4, and any flve others. But those who will 
take Part  11 and Part  111 sliould note the instructions given a t  the 
head of these divisions.) 

1. Theorem: If two angles of a triangle are unequal, the sides' 
opposite are unequal, and the greater side lics opposite the greater 
angle. 

2. Theorem: If the sides of any ~~olygon be produced so as to 
make an exterior nngie at  eacll vertex, the sum of these exterior 
angles is equal to four rigiit angles. 

3. Theorem: The medians of a triangle intersect at  n col~lulon 
point, which lies two-thirds the way from cach vertex to the middle 
point of the og~osi te  side. 

"4. Theorem: In  the same circle, or ln cqunl circ.les, t ~vo  central 
nngies are in the same ratio as tiieir intercepted arcs. (Case 11: 
When the arcs are incon~mensurable.) 

Simply answer these four questions : 

( a )  Point out the equal vnriables. 
(b)  What are their limits? 

(c)  Why are their limits equnl7 

(d)  What statement introduces, or creates, the variables7 
5. Exercise: If a strnlght llne be d r a ~ n  through the point of 

*NOTE.-Since so very much of Plane and Solid Geometry de- 
pends on the Theorem of Limits, the chalrman never gives an exam- 
ination without one or more of its applications. 
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contnct of two circles which are tangent to ench other externally, 
terminntlng in their circumferences, the dinmeters drnwn to its 
extrernlties nre parnllel. (Draw tangent nt con~mon polnt of 
contact.) 

6. Theorem: Given two sldes of n trinngle, nnd the angle opp* 
site to one of them, to construct'the trlnngle. 

A, the angle; m nnd n, the sides; n opposite A. Do not 
discuss ; simply give six conairuetio~a. 

Acute angle--flve cases. 
Right or obtuse nngle-whnt single relation must m sustain 

to  n, and why? 

7. Exercise: To construct n triangle, hnving given the middle 
points of Its sldes. 

8. Theoren]: If nny two chords be drown through R flxed point 
within a circle, the product of the segments of one chord is equal 
to the product of the segments of the other. 

PABT 11. 

Last two books of Plnne Geometry. 

(Omlt one question, but give Nos. 4 and 6 of Par t  I.) 

1: Theorem: Two slmllnr trinngles are to  ench other as  the 
squnres of their homologous sides. 

2. Exercise : In trlnngle, A B C, A B is equnl to 26, I3 C 1s equal 
to 17, nnd C A la equal to 28. Find length of pcrpendiculnr from 
B to opl~osite side. 

3. Theorem: A circle can be clrcumscrlbed nbout any regular 
polygon. 

4. Corollnrles 
( n )  The side of an inscribed equilateral trinngle is 
equal to the radius of the circle multiplied by d h  
(b) IInving proved thnt the circumferences nre to 

C D 
ench other as thelr dlameters, - = -, - prove C 

O' D' 
= 11 D (11 being n constant). 

5. Exercise: The dingonnls A C, I3 D, C E, D F, E,A, and F B. 
of regular hexngon A B O D E F, form a regulnr hexagon whose 
nren is equal to one-third the urea A B C D E B. 
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PABT 111. 

Solid Geometry. 

(Omit two questions, but give No. 4 of Par t  I and No. 4 of Par t  11.) 

1. Theorem: Every point in the bisecting plane of a diedrai 
angle is equally distant from its faces. 

(Give construction carefully.) 
2. Theorem : The sum of the face angles of any convex polyedral 

angle is less than four rlght angles. 
3. Exercise: Find the lateral edge, lateral area, and volume of 

a frustum of a regular triangular pyramid, the sideu of whoee 
bases are 18 and 6, respectively, and whose altitude is 24. 

4. Theorem: The bases of a cyiinder are equal. 
5. Theorem: If one spberlcal triangle is the polar triangle of 

another, then the second spherical triangle is the polar trlangle of 
the flrst. 

6. Tbeorem: If the unlt of measure for angles is the right 
angle, the area of a spherical triangle is equal to its spherical 
excess, multlplied by the area of a tri-rectangular Mangle. 

7. The lateral or total areas of two similar cones of revolution 
are  to each other ns the squares of their slant heights, or as  the 
squares of their altitudes, or as  the squares of the raali of their 
bases; and their volumes are to each other as  the cubes of their 
slant heights, or as  the cubes of their altitudes, or as  the cubes of 
tbe radil of their bases. 

(Consider only the total areas.) 

PHYSICAL GEOGRAPHY. 

NOTE.-Answer any eight. A laboratory note book signed by 
the pupil and certifled to by the instructor may be offered for 25 
of the 100 polnmtte of the examination. I n  this case the last two 
questions will be omitted and any six of the remaining seven 
answered. Time, two hours. 

1. (a) Why Is the rainfall of western Nebraska very small as 
compared with that of Ohio? 

( b )  Why is the temperatureof Sitka, Alaska, approximately the 
enme as that of Boston, Mass., much farther south? 

(c) Account for the daily land and sea breezes on the C!alifornia 
coast  


