Instructions
:M until the signal is given.

Group I

it is éﬂﬁs:ible to look your work over carefully before proceeding, since no credit will be

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 I'k-

_" ?gml:pl must cease and this sheet of the question paper must be detached. The sheets will then
~ be collected and you should continue with the remainder of the examination.
Groups II and III
Wnte at top of first page of answer paper to groups 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.
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2 Two planes perpendicular to the same ... are parallel.

3 The maximum number of planes determined by four parallel lines
u LR
4 The length of the projection on a plane of a line segment 3 inches

long is 2 inches. The line segment is inclined to the plane at an angle
of ... degrees. [Express your answer correct to the nearest degree.]

5 A right prism and a regular pyramid are constructed on the same
base. .If e lateral area of the prism is three times that of the pyramid,
the height of the prism is to the slant height of the pyramid as 3is to ...

6 A prism and a pyramid have the same altitude. If the base of the
prism is twice that of the pyramid, the volume of the prism is exactly ...
times that of the pyramid.

7 1f a right circular cylinder is inscribed in a cube whose edge is

2 inches, the lateral area of the cylinder is ... square inches. [Answer
may be left in terms of =.]
8 The lateral area of a right circular cone is 6 square fee;. If the
.. feet.

slant height of the cone is 3 feet, the radius of the base is .

s with the base an angle

9 An element of a right circular cone make 1 !
a function of the radius r

of 45°. The volume I of the cone, expressed as

of the base, is V' = ....
10 Tf the volume of a sphere is "_OjOL cubic inches, the radius of the
sphere is ... inches.
were,  If the height of the first

are drawn on the same spl

second, the area of the first is exactly ... times

11 Two zones
is twice the height of the

the area of the second.
a lune is 48r square inches. If the angle of the lune
f the sphere on which it is drawn is ... inches.

3 If the corresponding edges of two similar rectangular solids are in
5 ratio of the total areas of the solids is ....

the ratio of a: b, the
] R .

fr——

12 The area of
is 30°, the radius o

‘ m" in this group. Each correct answer will i : ’
pwed.  Each answer must be reduced to its simplest ;::;W S raliic, o Jee

om 1-15) — Werite on the dotted line at the right of each question the
0 ch when inserted in the corresponding blank will make the statement true.

1 Through a given line which is parallel or ... to a given plane one
*}ﬁﬂw one plane can be passed perpendicular to the given plaEe.
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q::.m"a.: i:k:p*ftrhf'be .. degrees., »

15 If the f a spheric quadrilateral are 115°, 105°, 140° s
135°, the qu;u.of the quudn‘luenl is ... degrees. AR ivaivivitud

Directions (questions 16-20) — Indicate the correct answer to each of the following
questions by writing on the dotted line at the right the letter (a), (b) or (¢):

16 The locus of the center of a sphere of given radius r and tangent
to a given line [ is (a) a line parallel to / and r distance from it, (b) a
plane parallel to / and r distance from it or (¢) a cylindric surface whose
axis is [ and whose radius is r. Ans. ...

17 1f a line is perpendicular to a plane, all the perpendiculars from the
given line to another line in the plane not passing through the foot of the
perpendicular are (a) coincident, (b) concurrent or (¢) parallel, P, [T PSR P

I8 If a plane is passed parallel to the base of a pyramid and bisects
the altitude, then the volume of the pyramid cut off and the volume of

the given pyramid are in the ratio (a) 1:7, (b) 1:4 or (c) 1:8 P. T AREREERE,
19 The face angles of a trihedral angle may be (a) 50°, 80°, 50°, (}
170°, 110°, 90° o (c) 50°, 20°, 90° & o (@) ®)
2D dn the spheric triangle ABC, 4 is the pole of the arc BC. 1f there
in arc BC, triangle Cis (a iangular, (&) it y
polar triangle or (c) birectangular. (o) e, 1) s el Ang. ST P
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See instructions !brllnlﬁj'u 1T and I1T on page 1.

Group 1T
Answer three questions from this group.

I ine at a given point lie in
21 Prove that all the perpendiculars llml_t:;rn lmlrlrru'.\'llnmlln a given line at a given f
the plane perpendicular to the line at the given point. | ol o S
22 Prove that if the first of two spheric triangles is the polar triangle of th '
su‘l:ml is the polar triangle of the first. [10] e
23 Prove that if from any point in a dihedral angle ]mr]:t-mlu"nl::lr:a n‘;lll-r:I:(I'r:‘ll‘lrllh':'l;;;l! ;”g[-r‘. .[ f”]
angle between the perpendiculars is the supplement of the plane angle S
24 In a right triangle ABC with AB the hypotenuse, CA is 6 ir.u.'h('q andl (.;b’ is 8 inches,
a Describe completely the locus of points equidistant from € and A. ] J ;
b Describe completely the locus of points equidistant from 4, B and C. [3] .
¢ How far from the hypotenuse is a point that is 13 inches from each of the three vertices
of the triangle? [4]

*25 Using Cavalieri's Theorem, prove that any two pyramids having equal bases and equal alti-
tudes are equal. [10]

Group III
Answer two questions from this group.

26 When an irregular piece of metal is completely immersed in water in a circular cylindric
container, the level of the water rises 44 inches. The radius of the base of the cylinder is

3% inches. Find, correct to the nearest cubic inch, the volume of the piece of metal. [Use
= = 3.142] [10]

27 In a frustum of a regular square pyramid, the edge of the lower base is a and the edge of

the upper base is b. The slant height makes with the lower base an angle x. Show that the lateral
area § of the frustum is given by the formula

at— p?

= 10
J CoS 4 [ ]
28 Two angles of a spheric triangle are 75° and 80° and the radius of the sphere on which
the triangle is drawn is 3 inches,
a If the area of the triangle is 11 square inches, find the third angle of the triang]
[Use » =22 ] [8 3 >
b If the radius of the sphere is multi

lied by 2, by what number i ;
triangle multiplied? ~ (2] PHeC Y S by what number is the area of the spheric

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

X ‘ 2
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