The University of the State of New York

286 Hign Scioot, EXAMINATION

SOLID GEOMETRY

Thursday, January 21, 1943 —9.15 a. m. to 12.15 p. m., only

Instructions

Part 1 is to be done first and the maximum time allowed for it is one and one half hours. At the end
of 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 IIT (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 Prove that if a line is perpendicular to each of two intersecting lines at their point of inter-

section, it

L, I‘

second 1s the polar triangle of the first. [10]

23 Planes P and Q are perpendicular to each oth

it 1s perpendicular to the plane of the two lines. [10]

rove that if the first of two spherical triangles is the polar triangle of the second, then the

er and intersect in line RS. Line segment

AB is parallel to P and its projection on O is line segment MN.

a Prove that plane AB-MN is parallel to plane P. [8]
b Prove that MN is parallel to RS. (2]

*24 a State Cavalieri’s theorem. [3]

b Make a drawing to illustrate the theorem. [5]

¢ Write a description of the drawing and explain how it illustrates the theorem. [2]

Part III

Answer three questions from part III,

The sides of a spherical triangle drawn on a sphere whose radius is 3.5” are 55°, 60° and

a Find the number of degrees in the angles of its polar triangle. [3]
b Find, correct to the nearest square inch, the area of the polar triangle. [Use » = 2x] (7]

a regular hexagonal prism whose base edge is e
whose altitude is A,

» A solid column of wood has the form of

a Express the volume V of the column in terms of e and h. [3]

blf e = 1.0 and h = 25.0/, find, correct to the nearest pound, the weight of the column,
allowing 16 pounds per cubic foot. [5]

1his question is based on one of the optional topics in the syllabus.

(1] [over]
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IFill in the following lines :
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Part 1

Answer all questions in part I, Each correct answer will receive 2! credits. No partial credit will be
allowed. Each answer must be reduced to its simplest form.
I Express the diagonal d of a cube in terms of its cdge . PRy 3
2 Two parallelepipeds have equal bases. The altitude of the smaller
1s 2 feet and that of the larger is 3 feet. What is the ratio of the volume

of the smaller parallelepiped to the volume of the larger? 2 AUPIO L v
3 Find the lateral area of a frustum of a regular triangular pyramid

whose base edges are 12 and 4 and whose slant height is 5. N ,
+ The slant height of a regular square pyramid is 6 and it is inclined

to the base at an angle of 60°. Find the lateral area of the pyramid. N S, P D :
S I the faces of a polyhedron are regular polygons, is the polyhedron

always a regular polyhedron? [Answer yes or no. | SR

6 If the radius of the base of a circular cone is doubled and the alti-

tude is divided by 2, the volume of the cone (a) is increased, (b) is

decreased or (¢) remains the same. Which is true, (a), (b) or (¢)? Ol e, :
7 1f the altitudes of two similar cylinders of revolution are 3 and 5,

what is the ratio of the lateral area of the smaller cylinder to the lateral

area of the larger? L ciia shn s )
8 If two face angles of a trihedral angle are 50° and 70°, bhetween

what two limits must the third face angle lie? 6.0 e cerato N :
9 Find the radius of a sphere whose volume is 36 . et | L s

10 A sphere is inscribed in a right circular cylinder the radius of whose

base is 3. Find the area of the sphere.  [Answer may be left in terms

of =] 102 oo SR e
11 The area of a zone drawn on a sphere whose radius is 4 is 16 .

Find the altitude of the zone. 11
12 Is the perimeter of any convex spherical polygon always less than

a great circle of the sphere on which the polygon 1s drawn? [Answer

ves or no.| 1200 e OB «saatin e ) St -
13 Approximately what portion of the earth’s surface is included
between the meridians of 12° cast longitude and 18° west longitude ? Besiniss cone s

14 Two cities in the same longitude have latitudes of 20° north and
63" north.  Find the distance between the twao cities. [Consider the radius
of the earth as 3990 miles and use » — 2] 14

~ Directions (questions 15-20) —If the blank in each statement is replaced by one of the waords
alweays, sometimes or newer, the resulting statement will be true. Select the word that will cor-
oty o M 5 -1 o

rectly complete cach statement and write this word on the line at the right.

15 1T a plane is perpendicular to the edge of a dihedral angle, it is

perpendicular to both faces of the angle. 135 <5 cminaran 5 e
16 If two line segments included between two planes are equal and
parallel, the planes are ... parallel, 1 o e B

17 11 a circular cone is cut by a plane parallel to its base, the area of
the section thus formed ... is to the area of the base as the square of its
distance from the vertex is to the sfquare of the altitude of the cone. 17
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angles. DA — 6", AB = 4" and
C as an axis.
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