SOLID GEOMETRY
Monday, June 15, 1959—1:15 to 4:15 p.m., only

Part 1

Answer all questions in this part. Each correct answer will receive 24
cradits. No partial credit will be allowed. Unless otherwise specified, an-

swers may be left in terms of * or in radical form.

1. The perimeter of the base of a regular pyramid is 15
and the slant height is 6. Find the lateral area of the pyramid.

2. A right triangle has a base of 3 inches and an altitude
of 7 inches. The triangle is revolved through 360° about the
altitude to form a cone. Find the number of cubic inches in
the volume of the cone. [Use the approximation » = 22/7.]

3. The diameter of the base of a right circular cylinder is
:gual to the altitude A of the cylinder. Express the total area
the cylinder in terms of A.

4. A plane is passed parallel to the base of a pyramid and
4 inches from its vertex. The arca of the section made by the
plane is 20 square inches. If the altitude of the pyramid is 10
inches, find the number of square inches in the base of the
pyramid.

5. The area of the base of a right circular cone is 257
square inches and the length of the altitude of the cone is 3
inches. Find to the nearesi degree the angle that an element
makes with the base.

6. The base edges of the frustum of a regular square
pyramid are 3 and 8, If the lateral area of the frustum is
132, find the slant height.

7. The radii of the bases of a frustum of a cone of revolu-
tion are 2 and 5, and the slant height is 6. Find the altitude
of the frustum.

8. The diameter of a sphere is 3. Find the volume of the
sphere to the nearest tenth. [Use the approximation » — 3.14.]

9. Similar solids have volumes of 320 and 5. If an edge
of the larger solid s 8, find the corresponding edge of the
smaller solid.

10. A zone on a sphere of radius 314 has an altitude of 1.
Find the area of the zone. [Use the approximation ==22/7l

................

Directions (11-15): Indicate the correct completion for each of the fol-
lowing by writing the letter a, b, ¢ or d on the line at the right.

1l. A rectangular solid with dimensions 6, x and y has a diag-
onal of 10, If z is to be an integer, the largest value that x can

bave ia (a)6 (W) (c)8 (d)9

11......
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12, There is a regular polyhedron which has exactly (a)d
vertices and 5 edges (b)5 vertices and 10 edges (c)6 vertices
and 12 edges (d)8 vertices and 16 edges

13. If the area of a sphere is x, the area of a small circle of
the sphere may be (a)1/5x (b)1/4x (c)1/3x (d)1/2x 13.......

14. A convex polyhedral angle has five face angles, four of
them being 60°, 70°, 80° and 90°. The fifth angle may be (a)
50° (b)60° (c)70° (d)80° 14.....

15. The angles of a spherical triangle may be (a) 40°, 50°
;(l)ld 80:1 (b)150°, 180° and 210° (¢)100°, 200" and 300° (d)90°,

° and 90°

Directions (16-20): If the blank space in each statement below is re-
placed by the word always, sometimes or never, the resulting statement will
be true. Select the word that will correctly complete each statement and
write this word on the line at the right.

16. The projection of a triangle on a plane is ... a

straight line segment. 16......e......
17. The locus of points equidistant from the three vertices

of a triangle is ........ a plane. 17,
18. Two lines perpendicular to the same line are ...

parallel to each other. 18
19. On a given sphere, a spherical triangle is ... equal

in area to a lune whose angle is half the spherical excess of

the triangle. 19
20. A line which is parallel to the edge of a dihedral angle

but which is not in either face of the dihedral angle is ........

parallel to both faces of the dihedral angle, 20.....connn.

Part 11

Answer five questions from this part. Show all work unless otherwise
directed.

21. Prove: Two lines perpendicular to the same plane are parallel. [10]
22. Prove: Every section of a sphere made by a plane is a circle. [10]

23. Line k is parallel to plane P. Prove that a plane perpendicular to
k is also perpendicular to P. [10]

24. Given a plane ¥ and a line & pext'ﬁendlcular to ¥V at Q. A point P
on k is at a distance d from Q e midpoint of line segment PQ.
Describe fully the locus of points

at a distance Y,d from k  [2]

. at a distance 14d from ¥ [2]

at a distance Y4d from M  [2]

that satisfy the conditions given in @ and b
that satisfy the conditions given in b and ¢

RO o

BE

®
.
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25, In rectangle ABCD with diagonal AC, let x represent the length of
side AB and y the length of side BC. The rectangle is revolved through
360° about AB as an axis.

a. Find in terms of x and y the volume of the solid generated by
triangle ABC. [3]

b. Find in terms of x and y the volume of the solid generated by
triangle ADC. [5]

c. If there are 150 cubic inches in the volume generated by triangle
ABC, how many cubic inches are in the volume generated by
triangle ADC? [2]

26. A frustum of a cone of revolution is inscribed in a frustum of a
regular pyramid whose bases are squares, Express in simplest form in
terms of » the ratio of

a. the volume of the frustum of the cone to the volume of the
frustum of the pyramid [V = 1/3k (B, + B, + VB,B,).] [5]

b. the lateral area of the frustum of the cone to the lateral area of
the frustum of the pyramid [5]

27. A lune, an equilateral triangle and a zone are on a sphere of radius
10, and each has an area equal to one-fifth the area of the sphere.
a. Find the height of the zone. [21
b. Find the angle of the lune. [3]
¢. Find the number of degrees in a side of the polar triangle of the
given equilateral triangle. [5]

28. A metal sphere is melted and recast into a hollow spherical shell
whose outer radius is 277 centimeters. The radius of the hollow interior of
the shell is equal to the radius of the original sphere. Find to the nearest
eentimeter the radius of the original sphere, [10]
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*29 In spherical triangle ABC, side a = 37°, side & = 50° and angle C = 90°.

a Find side ¢ to the nearest degree.  [8]
b Using the given data, write an equation that could be used to find angle B.  [2]

*30 A sphere has its center at the origin with point P (2, 6, 3) on its surface. The sphere intersects
the positive portions of the coordinate axes #, ¥ and 2 at points 4, B and C, respectively.

a Write an equation of the plane through P parallel to the xz-plane.  [2]
b Write an equation of the sphere.  [4]
¢ Write an equation of the plane through 4, Band C. [4]
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Part 1

Allow 24 credits for each correct answer; allow no partial credit. For questions 11-15, allow
credit if the pupil has written the correct answer instead of the letter @, b, ¢ or d.

(1) 45 (11) b
(2) 66 (12) ¢
3 2 (13) a
3
(14) a
(4) 125 (15 d
(5) 31

(16) sometimes
(6) 6 (17) never

(7) 3\/Fors2 (18) sometimes

(8) 14.1 (19) always
%) 2 (20) always
(10) 11

[ovER]
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Papers in Mathematics. Care should be exercised in making deductions as to whether the error
is purely mechanical or due to a violation of some principle. A mechanical error generally should
receive a deduction of 10 percent while an error due to a violation of some cardinal principle should
receive a deduction ranging from 30 percent to 50 percent depending on the relative importance of
the principle in the solution of the problem.
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Part II

There are many ways of describing these loci. FEach description should include shape and
position. For instance, phrases such as the following should be allowed credit as indicated :

@ a cylindrical surface with radius 4d and axis & [2]

b two planes parallel to I/, one on either side, and at a distance 4d [2]

¢ a spherical surface with radius 4d and center M [2]

d two circles, one in each of the planes described in b, with radius d and centers on % (2]
¢ a circle with radius d and center M, in a plane which is parallel to I/ [2]

a ¥m 7y [3]

b 3w xy* (5]
¢ 300 [2]

= 51
¢ [3]
p = 5

—
a 4 [2]
b 72° [3]
c 72° [5]
220 [10]
Twelfth Year Mathematics (Solid Geometry)

a 59° [8]
b tan b =sinatan B [2]

ay=6 [
bty r=49  [4]
cxtyte=7 [4

From the digital collections of the New York State Library.





