The University of the State of New York

288tu Hicn Scnoor. EXAMINATION

SOLID GEOMETRY

Thursday, June 17, 1943 9,15 a. m. to 12.15 p. m., only

Instructions

o

Part I is to be done first and the maximum time allowed for it is one and one half hours. At the end
{ that time, this part of the examination must be detached and will be collected by the teacher. If you
finish this part before the signal to stop is given, you may begin part II,

Write at top of first page of answer paper to parts II and III (a) name of school where you have
studied, (») number of weeks and recitations a week in solid geometry, () author of textbook used.
The minimum time requirement is five recitations a week for half a school year.

Part II
Answer two questions from part II.
21 a Prove that if a pyramid is cut by a plane parallel to its base, the edges and altitude are
divided proportionally. [8]
Complete the following statement: If a pyramid is cut by a plane parallel to its base, the
area of the section thus formed is to the area of the base 2

]

22 Given trihedral angle V-RST with face an
line segments ¥4 and VB are laid off and AR
plane determined by RV

gles RVT and RV S equal. On VT and VS equal

is drawn. Prove that 4B is perpendicular to the
and M, the mid-point of 4B. [10]

23 Prove that in two polar triangles, each angle of one has the same measure as the supplement
of the side lying opposite it in the other. [10]

*24 a Define prismatoid. [3]

b Tell whether each of the following statements is true or false:
(1) The bases of a prismatoid are similar. [1]
(2) The bases of a prismatoid can not be congruent. [1]
(3) Prismatoids with bases and mid-sections res
altitudes. [The formula for the volume

pectively equal, are to each other as their
% :2 (B + B + 4m)] [1]

of a prismatoid is

(4) Show how the formula for the volume of a prism can be obtained from the formula
for the volume of a prismatoid. [4]

* This question is based on one of the optional topics in the syllabus.
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T in the following lnes:

Name of school N——y v NAME Of PUPIL...... v st

Part |
Answer all questions in part 1. Each correct anawer will receive 21 credita, No partial eredit will be
allowed.  Each anawer must be reduced to ita simplest form,
Directions (questions 1-4) Indicate the correct answer to cach question by writing on the
me at the rnght the letter a, b or ¢

I Through a line and its projection on a given plane, a plane can be
passed which 1« (a) parallel to the given plane, (b) perpendicular to the
given plane, (¢) oblique to the given plane. | PP
> Through a given point which does not lie in either of two given

-

ersecting planes, X and S, (@) one and only one line can be drawn
arallel o both R and S, (b) more than one line can be drawn parallel to
both K and S, (¢) no line can be drawn parallel to both R and S. Livivsnedode by
3 The three face angles of a trihedral angle may be () 110°, 120°
and 130°, (&) 15°, 12° and 18°, (¢) 80° 35° and 45°. i PRl s - o
4 The locus of points equidistant from three points not all in the same
straight line 15 (@) a circle, (b)) a line, (¢) a ['minL ' BN S
Directions (questions 53-10) — If the blank in each statement is replaced by one of the words
woays, somelimes or never, the resulting statement will be true. Select the word that will cor-
rectly complete cach statement and write this word on the line at the right.
5 The diagonals of a parallelepiped ... bisect each other. F o v wiamn rne A I
6 The locus of points at a given distance from a given line is ... a
conical surface. 6.0 doinle pi R TIN

7 11 Iine a is skew to line b and b is skew to line ¢, then a is ... skew

8 11, on the same or equal spheres, two spherical triangles are mutually

equilateral, the triangles are ... equal in area. 8. fed s
9 If two angles of a spherical triangle are complementary, the triangle

is ... a right spherical triangle. L PR A s e =
10 Sections of unequal spheres made by planes unequally distant from

the centers are ... equal. TOL o et o S

Directions (questions 11-20) — Write the answer to each question on the line at the right.

11 The altitude of a regular square pyramid is equal to an edge ¢ of the

base. Express the volume of the pyramid in terms of e. B Y A D
12 The perimeter of the mid-section of a frustum of a right circular
cone is p and the slant height of the frustum in 5. Express the lateral area

of the frustum in terms of p and s. e S
13 A rectangle whose sides are 3 and 4 is revolved through 360° about
its longer side as an axis. Find the total area of the resulting solid.

[ Answer may be left in terms of .| 5% SRR &
14 The lateral areas of two similar cones of revolution are in the ratio
25:49 and the altitude of the larger one is 14. Find the altitude of the

smaller. 14, eil i aies
15 The total arca of a cube is 6. Find a diagonal of the cube. [Answer

may be left in radical form,| RSO
16 How many diagonals has a regular octahedron ? 16« civnsv i
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Answer three guesiions (rom part i

Ceontract oalls fon LAX) comerete prosts Fhe posts are 1o have the Torm ¢ i ' o hir s
A sgquare B lnches onoa sicle and whose height is 6 fool I he commreti ter be miade of
OO, 1w i s andd Tour parts pravael Find, correet to the nearest (ul f ’
of coment vecded 1o Tulill this contract [ 10)
2 The radius of the base of a right clreular cone s r and an element ol
the base an angle #
a ‘ \l“.\ % 1.1“!-1‘ ares S o ”l{ Cone as o hunchion eaf ¥ il 0 |
B Find N correct 1o the searest tndeger, A\ 1 S and 0 2/ | Use » 5. 14 '
o
o 10 Show that N, the tnlli:'lu'! ol \51|n| feet ol metal necessary Lo nuike 1 feet aof (s
auter dBameter 1« d {eet and whose mner diameter d |
el \d d) (d a’)
\ ‘ @
Find N ¢ 1400 feet, d i foot, and o § foot, |Use s &
22 War maneuvers i the vic nitv of the Solomon Islands occupy a portios
wiace bounded by the equator, the 1,':L1':LH|} of latitude 15° S. and the meridians « Iomgitud
150° E. and 165° E
a 1{ r represents the radius of the earth, show that the area K of this portion 1s giver
i . r® sin 15 3 : » X i - .
thie foremmia: & = 12 [Suggestion: The altitude ol the zone whose bas
the equator and the parallel of latitude 15° S. is » sin 157 [7]

b Which of the following is correct: The area of this portion of the earth’s
(1) less than 250,000 square miles, (2) approximately 500,000 square miles or (.
than 1.000.000 square miles?  [Use 4,000 miles as the radius of the earth.] [J]
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