The University of the State of New York
2771 Hicn Scnoot EXAMINATION

SOLID GEOMETRY

Thursday, January 25, 1940 —9.15 a. m. to 12.15 p. m., only .
I
Instructions
Do not open this sheet until the signal is given.
Group 1
T his ‘.:rc:!_* is to be done first and the maximum time allowed for it is one and one half howrs.
If you finish group I before the signal to stop is given you may begin group II. How-

ver. it is advisable to look your work over carefully before proceeding, since 70 credit will be

given any answer in group I which is not correct and in its simplest form.

When the signal to stop is given at the close of the one and one half hour period, work on
group T must cease and this sheet of the question paper must be detached. The sheets will then

h«: collected and you should continue with the remainder of the examination.

Groups II and III
Write at top of first page of answer paper to groups II and IIT (a) name of school w!tem.
you have studied, (b) number of weeks and recitations a week in solid geometry, (c)

textbook used.
The minimum time requirement is five recitations a week for half a schoc
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Sorn GROMETRY
il in the following lines:

Name 0f SCHOOL. ..o Name of pupili.... diwies

Detach this sheet and hand it in at the close of the one and one half hour period.

Group I
Answer all questions in this group. Each correct answer will receive 2% credits. No partial -
credit will be allowed. Each answer must be reduced to its simplest form. "
Directions (questions 1-11) — Write on the dotted line at the right of each question the
expression which when inserted in the corresponding blank will make the statement true.
1 Any two lines parallel to the same ... are parallel to cach other. ) R Vs
2 Two planes P and O are perpendicular to each other and a line
I not in Q, is perpendicular to P. Line ! is ... to plane Q. D s icreibtm mo e et
3 If the plane angle of a dihedral angle contains 607, a point 10 inches
irom each face of the dihedral angle is ... inches from the edge. Bicv s mvar e £
4 A plane is passed parallel to the base of a cone and 2 inches from
the vertex. 1i the ratio of the area of the section so formed to the area
of the base is 1:9, the altitude of the cone is ... inches. - ROERIE U - e
5 If the lateral edge of a prism is 8 and the perimeter of the right
section is 20, the lateral area of the prism is .... BIL s s e AN e
6 If the slant height of a regular hexagonal pyramid is 8 and a base
edge is 2, the lateral area of the pyramid is .... 6o 0 420 HIENGN 2im
7 The lateral area L of a frustum of a cone of revolution whose slant -
height is / and the radii of whose bases are » and # is given by the formula ' g
N e sl e i ) v i
8 TIf the volumes of two similar cylinders are in the ratio 27 : 125, their
total surfaces are in the ratio .... L P R S 0
9 A lune whose angle is 10° contains ... spheric degrees. e e o

10 Two points, 4 and B, are 25 inches apart. The locus of points
15 inches from A and 20 inches from Bisa .... S (0 OO Y S B

11 Two symmetric spheric triangles on the same sphere or on equal
spheres are ....

Directions (questions 12-18) — Indicate whether each statement 15 always tru
true or newver true by writing on the dotted line at the right the word always. '

12 The sum of the sides of a convex spheric polygon is less than 360°

13 A regular polyhedron may have a regular hexagon as its face.

14 The section formed by a plane intersecting the elements of a
cylinder is a circle. !

15 The sum of the angles of a spheric quadrilateral i
and less than 720°.



Worit b jpiimamimy

of & Hight cleeular cone whose altitads e K
& the volume of the cone I8 Ineressed by

1%
on the samwe o oqual spheres are to each other as ihels
] w dw‘t"i are there in the a gle formed \
y and it projection on one of the (ace [ , -
woarest degree. |
19 The locus of P13 oF
mraight line i i
a dorq
L8 l I ally o
or | | rea Which 18 correct [ 20

[4]




: and 111 on pags 1,
Group 11
Answer three questions from this group,
perpendicular to one of two parallel planes is perpendicular to the other

“that if a point on i
‘ po a sphere is at a quadrant's distance from each of two other points

not the extremities of a di it
(o] of a diameter, it is the pole of the great circle passing through

23 Given - i
a rectangular parallelepiped and any two of its diagonals

Ve !
@ The two diagonals are equal [3]
b A <snh nry | -
J phere can ix ircumscribe 1bou :
1 circumscribed about the parallelepiped [5]
e X | A
24 A sphere is inscribed i . :
. Sphere 18 inscribed in a right circular cylinder. Prov i €as
: e : = I 4 : ; Y e 1l 3 ol . rove a o atic 4 - - -
B ot i g il ove that the ratio of their total ar
i
23 The lower base edge of a frustur f 1 1 her
stum of a regular trianguls rramid is f
egular triangular pyramid is e,, that of the upp

l—- e 18 2 y I v al¢y s 18 ot T o ’ the - . SR > - t
ML 15 g, alll Ihl altituc 15 ;_ (8}

i u IL o ;L Startin “lth |]]L I .]|11“Id f.i Ih(. \UIIIITI(. 01 a I 1 {)d
A | 01 L orismatoid,

y h R -

V = == (B -+ B’ -+ 4m), show that the volume of the frustum is given by the formula
B o

Pre—n—(&F 4+ o' + ae) [1

Group III
Answer two questions from this group.

26 The accompanying figure represents a coal
bin. The portion AB is rectangular, with base
12 feet X 12 feet and height 10 feet. AC is a
frustum of a regular pyramid whose lower hase
edge is 2 feet and whose height is 15 feet. Find,
correct to the mearest ton, the amount of coal
necessary to fill the bin if one ton occupies 35
cubic feet of space.

[The formula for the volume o

a pyramid is V' :%(B 4 B+ VBB)] [1]

f a frustum of

° are drawn on the

e of whose angles is 75 i
tween the altitude of

27 A zone and an equilateral spheric triangle on i
1, show that the ratio be

same sphere. If the zone and the triapglc are equa

the zone and the radius of the sphere is 1:8 [10] 3

i i itude to the base BCD.

28 A-BCD is a regular tetrahedron of edge & and AO is the altitude | .
Points D and 1O arer jgoincd and the line is extended to meet BC at E. AE is then drawn.

a Express AE in terms of e. [2]
b Express EO in terms of e. [2]
¢ Express AO in terms of e. [3]
d Find angle AEO correct to the nearest degree. [3]

* This question is based on one of the optional topics in the syllabus.

(2]
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