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GEOMETRY

The arc AB is a semicircle of radius 20 and DE is perpendicular to the
diameter AB. If the length of DE is 16, then the length of AE is

o (a) 24
(b) 85
A R 8 (c) 18
(d) 32
(e) 36

In the figure below, the triangle ABC has area 360, BX = 5, and XC =
15. The area of triangle ABX is

(a) 120
A (b) 650
(¢} 75
(d) 10 Ji5

(e) 20J%

A boat sails 60 km. east, then 10 km. south, and then 20 km. west.
The distance, in km., of the boat from its starting point is

(a) 90 (by 2047 (¢) 50
(dy 70 (e) 1017
Each of the circles with centers shown is tangent to the other two
circles. If 4B = 10, AC = 15, and BC = 20, then the radius of the
circle with center C is
{(a) 12
(b) 12.5
(c) 15
‘( (d) 17.5
(e) 3J15



GEOMETRY

5. If it is given that AB is a straight line and m ¥ 1 is less than m { 2,
then which must be true?
(a) AY < BZ
(b) mI3>m Y4 ©
{c) OY > oz
() mY3<nY4 /5 4\2

(e) mY14+m § 2 = 180°

6, AB and CD areocut by transversal MN forming interior angles X and Y.
If X - ¥ = 60° and 3Y - X = 20° then

(a) AB is perpendicular to MN AN

b) AB i t llel to CD ;

(b) s not para 0 f\ ;j;_ E5

{c) CD is perpendicular to MN

(d) AB is parallel to CD C Y

(e) X+ Y =180° >
N

7. A, B, C, D are points on a circle and ABCD is an inscribed
quadrilateral with sides DC.and AB extended. AB = 40° 1 {'ADC - 60°
and m { DCB = 90°. Then m &1 is

(a) 30°

(b) 40° D C
(c) 60°

(d)y 120° >
o 00 P8

8. If the length of the diagonal of a square is X + Y, then the area of
the square is:

(a) (X + 1)2 (b) 1/2 (X + 1)° (¢) %% . v2

(@) 1/2 (X% + ¥4 (e) 1/2 (X + Y)
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Given, parallelogram ABCD with AB extended so that BE = 1/2 AB.

DC = 18 cm and FM = 7 cm.

(a)
(b)
(c)
(d)
(e)

Then the area of triangle BEF is

15.75 cm®

21 em®

63 cm2

31.5 cm?

13.25 cm?

The areas of the bottom, side, and front of a rectangular box are
The product of these three areas is equal to:

known.

(a)
(c)
(e)

the volume of the box
the square of the volume

the surface area of the box

the square root of the volume

twice the volume

Right triangle ABC has right angle at B.

If CD = 9 and AD = 3, then BC + AB + DB =

(a)
(b)
(e)
(d)
(e)

6J3 + 9
2J7 + 7
4+ 37
6 + 9J3

3

3+ 14

BD is perpendicular to AC.




GEOMETRY

12. The perimeter of a square is the same as the circumference of a
circle. Then:

(a) their areas are equal.

(b) the area of the circle is the greater,

(¢} the area of the square is the greater.

(d) the area of the circle is 47 times the area of the square.
{(e) the ratio of their areas is 1T,

13. Increasing the radius of a right circular cylinder by 6 units
increases the volume by ¥ cubic units. Leaving the radius unchanged
and increasing the height of the cylinder by 6 units also increases
the volume by X cubic units. If the original height is 2, then the
original radius is:

(a) 2 (b) 4 (c) 6
(d) 8 (e) 617
14. A regular octagon is to be formed by ¢utting congruent isosceles right

triangles from the corners of a square. If a side of the square has
length 1, then a leg of each of the triangles has length:

(a) 2 +J2 by 2 - J2 (¢) 1+J7
3 3 3

(@ 2 -Jz (e) 1 +J2
3 2

15. A circular piece of metal ot maximum size is cut out of a square piece
and then a square piece of maximum size is cut out of the circular
piece. The ratio of the area of the second square to the area of the
original square is:

(a) _3 (b)

(c)
5 !

3
8

£

(d) (e)

Lof 8o

1
)
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GEOMETRY
Given 15 points in a plane, no three of which are collinear, the
number of lines they determine is:
(a) 105 (b) 150 {c) 30
(d) 225 (e) 210
A sphere of radius 2 is placed inside a right circular cone of base
radius 4 and height 10. The distance from the vertex of the cone to
the center of the sphere is
(a) 5
(b) 542
(e) 29
(d) J29 -2
(e) J29 + 2

The circumferences of two circles have the ratio A:B. Their areas have

the ratio:

(a) A:B (b) 2A:2B (c) A%:p?
(d) Av a%:p (e) A%:qrB?
The contrapositive of the statement: "If a quadrilateral is not a

rectangle, then it is a square" is:

(a) If a quadrilateral is not a rectangle, then it is not a square.
(b) If a quadrilateral is a square, then it ig a rectangle.

(¢) 1If a quadrilateral is a square, then it is not a rectangle,

(d) If a quadrilateral is not a square, then it is a rectangle.

(e) If a quadrilateral is a rectangle, then it is not a square.
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20.

210

22.

23,

If the length and width of a rectangle are each increased by 20%, by
what percent is the area increased?

(a) 20% (b) 40 (c) 44%
(d) 50% (e) 22%

—— 7
ABCD is a square of side 10. AEC and BED are semicircles. The area
of the shaded region is:

. (a) 254Y-100
(b) 104v
(c) 254v
(d) 100-254v
v (e) 100-2 4

The area of a circle inseribed in an equilateral triangle is 2717,
The perimeter of the triangle is:

(a) 543 (b) 363 (c) 24
(d) 18 (e) 54

If ABCDE is a regular pentagon and BAF and DEF are straight lines
intersecting at F, then the degree measure of angle AFE is

(a) 30
b) 36

3 (b)
C A (¢c) 54
- (d) 27
D = F (e) 15
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GEOMETRY

ABCD is a square of side 4 units. A circle C, is inscribed in the
square and a circle C, is circumscribed about the square. The ratio
of the area of 02 to the area of C1 is

(a) 4/1 (by 2 (c) 16/1
d) J_g (e) 2

The measures of the angles of a triangle are in the ratio 3:7:12. The
degree measure of the largest angle is closest to

(a) 70 (b) 120 (e) 100
(d) 90 (e) 94

The length of a side of an equilateral triangle with area 2J73 square
units is

(a) 242 () 4 (c) 2J3
(dy J3 (e) 2
The sides of a regular polygon of X sides, X > 4, are extended to form

a star, The measure in degrees of the angle at a point of the star
is:

(a) 360
X
A
’/‘”\‘ (b) 180 (X-4)
—— — X
¥ /
A )
\/ \ ! (c) 180 (X-2)
X
(d) 180 - 90
X
{e) 180
X
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If AD is the altitude of isosceles triangle ABC with AB = 18 and BC =
12, then the area of triangle ABD is

(a)
(d)

3602 (b) 108 () 72J2
1202 (e) 54

The base of a rectangle is 16 inches. The diagonal is 4 inches
longer than the height. The area of the rectangle is:

(a)
(d)

2

2 2

544 in (b) 608 in (c¢) 480 in

2 2

1020 in (e) 288 in

Which one of these statements is not one of Euclid’s postulates?

(a)
(b)

()
(d)
(e)

Two points determine a unigque line.

If two lines cut by a transversal have equal alternate interior
angleg, the lines are parallel.

All right angles are equal.
A straight line extends infinitely far in elther direction.
It is possible to describe a circle with any point as center and

with a radius equal to any finite straight line drawn from the
center,

0f the following statements, the one that is incorrect is:

(a)
(b
(c)

(d)
(e)

Doubling the base of a rectangle doubles the area.
Doubling the altitude of a triangle doubles the area.

Doubling the height of a right circular cylinder doubles its
volume,

Doubling the radius of a circle doubles the area.

Doubling the radius of a sphere multiplies the volume by 8,



GEOMETRY

If AB and CD gre twvo 1ntersect1ng straight lines with m {'1 = (2x—60)0
m {2 = (x+3)° and m { 3 = (4x- »°, then m {4 =

(a) 75°
(by 12°
(c) 36°
(d) 168°

(e} 155°

In the diagram, DE is parallel to AB.

If AC = 20, DC = 12, CE = 15, then BE =

(a) 11 C

(b) 10 /\
v =

(c) 9 /. ~

(d) 8.5

(e) 4.5

A wire 1s stretched from point K around a circle of radius 12 in. and
back to K, forming an angle of 60° at K. The length of the wire is
(a) 48 + 81

(by 123 + 1647

(¢} 24J% + loqv

(d) 483 + 8v ~ K
(e) 48 + 164

10
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The volume of the sphere that can be circumscribed about a regular
tetrahedron 2 in. on a side is

(a) 76 cu. in.

(b) 21T cu. in.
3

(¢} 8qarcu. in.
(d) 413 cu. in.
3
(e) 2y3 cu, in.
A point is 4 in. from each face of a dihedral angle of 60°. How far is
the point from the edge of the angle?
(a) 8 in.
(b) 472 in.
(¢) 4473 in.

(d) 4.~ in
<6
(e) 2 in.

In right triangle ABC, angle A = 30°, angle BDC = 45° and AD = 12, Vhat
is the length of BC?

(a) _6
J3-1
(b) 12
Jﬁ;l
(¢) 6J2 -1 &
(d) 6(J3+ 1)

(e) 6

2-1 h. D 'C.

11
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Eratosthenes (200 B.C.) made a fairly accurate approximation of the
circumference of the earth. He observed on the first day of Summer that
the sun shone directly into the bottom of a well at Syene, Egypt. This
is shown on the diagram as pt. C and means that the sun, S, is directly
overhead. At Alexandria, 500 miles north of Syene, at pt. A, a
colleague noted that the sun was 7 and 1/2 degrees south of vertical, as
shown in the sketch. Eratosthenes assumed rays AS’ and CS were
parallel, since the sun is so far away. What amount for the earth’s
circumference did Eratosthenes calculate?

(a) 24,000
(b) 25,000
{(c) 20,000
(d) 23,500
(e) 24,800

The development of the non-Euclidean geometry which postulates that
through a given point not on a given line can be drawn more than one
line parallel to the given line is generally credited to which
mathematician?

{a) Riemann

(b) Playfair

(¢) Lobachevsky

{d) Bourbaki

{e) Newton

Which statement provides a valid conclusion to the following discussion?
All the Eton men in this college play cricket. None of the cricketeers
rov. All my friends in this college come from Eton. All the scholars
are rowing men. All vho dine with the Dean are scholars. Therefore,
{a) All my friends dine with the Dean.

(b) None of my friends play cricket.

(¢) All the cricket players are from Eton.

(d) None of my friends dine with the Dean.

(e) All the rowing men dine with the Dean.
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