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Part I
Answer all questions in this part. Each correct answer will receive 2% credits. No partial credit will

be allowed. Unless otherwise specified, answers may be left in terms of 7T' or in radical form.

1 Find the diagonal of a rectangular solid whose edges are 2y3, 3 and 2.

2 Find the total area of a regular tetrahedron whose edge is 8.

3 The volumes of two similar prisms are in the ratio 8 :125. Find the ratio
of the lateral area of the smaller prism to that of the larger prism.

4 The total area of a cube is 54. Find the area of the inscribed sphere.

5 Find the number of spherical degrees in the area of a spherical triangle
whose angles are 1200

, 1300 and 1400
•

6 A zone is drawn on a sphere whose radius is 6. If the altitude of the
zone is 3, find its area.

7 A lune whose angle is 40 0 lies on a sphere whose radius is 3 inches.
Find the number of square inches in the area of the lune.

8 A right triangle whose legs are 3 and 4 is revolved through 3600 about
its shorter leg as an axis. Find the volume of the solid generated.

9 The edges of the bases of the frustum of a regular square pyramid are
4 and 7 and its slant height is 5. Find the lateral area of the frustum.

10 A line 20 inches long is inclined to a plane at an angle of 410
• Find, to

the nearest tenth of an inch] the number of inches in the length of its
projection on the plane.
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The thi rd face

16 may have each of its sides equal to
16 .

IS (a) oblique to one
(c)perpendicular to

17 .

18 The locus of
(a) point

from three noncollinear points is a
18 .

19 Plane zt is oblique to plane B. A polygonP in plane A is projected onto
plane B. If the projection on plane B is a square, polygon P may be a
(0) rectangle (b) square (c) quadrilateral which is not a parallelogram 19 .

polyhedron whose faces are equilateral triangles may have
( faces (c ) twelve faces 20 .
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Part II
Answer three questions from this part.

21 Prove : If two planes are perpendicular to each other, a line drawn in one of them perpendicular
to their intersection is perpendicular to the other. I

'J) In tetrahedron 1"-.·1/~(", a plane is passed parallel to the "I'!I"',"."""- skew /"C' and ..-1/~, cutting
the tetrahedron in the section J<.S"1'1I·. Prove that 1\* is a parallelugranl. I

23 Describe fully the locus of points 0'1 the suriu,» of (1 that are

a equidistant from two fixed points on the sphere (31
b equidistant from the center of the sphere and a fixed point on the sphere 131

c equidistant from two fixed diameters 14,1

24 Prove: .I.~ spherical angle is measured by the arc of the great circle described from its vertex
as a pole and included between its sides produced if necessary. 110J

25 Plane Jl is given parallel to plane P. Three solids are placed as £0110\\'5:

a a sphere, radius r, center on ...M, tangent to P
b a circular cone, radius r, vertex on ill, base on P
c a circular cylinder, radius r, one base on .ill.• one base on P

A plane S is passed between M and P and parallel to them at a distance d from J.\I" intersect­
ing the three solids. Show that the area of the section of the cylinder is equal to the sum of the
area of the section of the sphere and the area of the section of the cone. [10]
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III
Answer two questions from this part. Show all work.

radius ~ inches. i~ tilled with water,
into the container in wav that when the

rests on the bottom oi the container, the level the water ri~es until it .. reaches the top
\"hat was the of water in the container bet'orl~ the solid

1

27"I\\,0 of an isosceles spherical triangle are 52) and 7f)'. The area of the ._..".,,~ ..',.. is 3017".
Ji"ind
(1 the third angle of the I"I
b the area of the sphere [3]
c the volume of the sphere [4 .I
[Answers may be left in terms of "1:",]

28 The volume of a rectangular solid whose edges are in the ratio 1 :2:3 is equal to the volume of a
circular cone whose radius is rand whose altitude is h.
a If .1- represents the shortest edge of the rectangular solid, express x in terms of rand h. [5)
b If r = 15 and 11 = 12~ find .t' to the nearest hundredth. [5]

29 In the figure at the right, i\lRS-TJi"~l" is a frustum of a tri-
angular pyramid. K is the area of 6. .1.\1RS, G is the area of
l:i.TJl'U' and Q is the altitude of the frustum, A plane is passed
through .l~f~l'S and a plane is passed through .L\J~?JJ'. Show

that the volume of the pyramid V-MWS is ; YGK.

[The volume of the frustum of a pyramid is given by the formula

h -
V = 3 (81 + 8 1 + y818 1 ) ·J [10J

[4]
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SG

C se only red ink or pencil in rating 1.apers, Do not attempt to correct the
work by making insertions or changes of any kind. Use check marks to pupil errors,

Unless otherwise specified. mathematically correct variations in the answers will be allowed,
Units need not be given when the wording of the questions allows such omissions,

Part I

.t\110\v· 2! credits for each correct answer : allow no partial credit. For questions 15-20, allow
credit if the pupil has written the correct expression instead of the letter £1, b or c.

(18) b

(12) 2

('19) (1

(20) b

(' 13J 9

(14) i

(15) a

(16) c

(17) b

5
13

( 11
(1) 5

(2) 64Y3or 110.7

(3) 4: 25

(4) 911" or 28.3

(5) 210

(6) 3tkor 113.0

(7) 4?r or 12.6

(8) 16n- or 50.2

(9) 110

(10) 15.1
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