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1.

(e 4

In triangle PQR, the following facts are given:

i. S lies on PQ

ii. PR=PQ
iti. the measure of angle € is 50°
iv. RS bisects angle PRQ.

The measure of angle SRQ is equal to

(a) 10° (b) 20° (¢} 25° (d) 30° (e} 50°
If two angles of a'quadrilateral are supplementary, the other two angles are

(a) Acute  (b) Obtuse  (c¢) Complementary  (d) Supplementary (e} Equal

A circle centered at O has chord AB which is 10 inches long and 12 inches from
(. What is the length, in inches, of the radius of the circle?

(a) v/244 in (b) 10 in (c) 12 in (d) 13 in (e} v/136 in
Which of the following statements concerning the diagonals of a rectangle is
always true?

(a) The diagonals are of equal length.

(b) Adjacent angles formed by the diagonals are equal.

)
(c) Opposite angles formed by the diagonals are supplementary.
(d) Adjacent angles formed by the diagonals are complementary.
)

(e) The diagonals are perpendicular,

In the figure, if CA = B and ED = EB, then which of the following can be
concluded?

(a) AABC is equilateral
(b) AABC is scalene
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6.

7.

10.

il.

Which of the following should be proved equal in order to show that two paral-

lelograms are congruent?
{a) One pair of corresponding sides
(b} One pair of corresponding angles

(¢) Two pairs of adjacent sides

(d) Two pairs of adjacent sides and the included angles
)

(e) Two pairs of diagonals

If a straight line is drawn from one vertex of an ocﬁagon to another vertex,
which of the following pairs of polygons could be produced?

(a) Two quadrilaterals
(b

} A quadrilateral and a heptagon
¢) A quadrilateral and a hexagon
()

)

(d) A triangle and a hexagon

(e} A triangle and a pentagon
If the hypotenuse of a right triangle is 30 inches long and one angle measures
30°, then one leg must have a length of

(a) v/30 in (b) 10 in (c) 20 in (d) +/20 in (e) 15 in

If triangle ABC is inscribed in a circle of diameter 10 and angle A is acute,
then what can be concluded about the length of BC?

(a) BC <10 () BC<6 (c)BC<8 (d)BC<10 (e) BC>5
In a quadrilateral ABCD, AB = BC, CD = AD, and AB # CD. Which
statement is false?

(a) AC bisects BD.

(b) BD bisects AC.

(c) AC and BD are perpendicular.

(d) AC and BD have different lengths.
(e) mLBAD = msiBCD

A point P is located 9 em from a plane m. The set of points in m that are
exactly 12 cm from P forms a(n)

(a) hyperbola (b) point {¢) line segment (d) parabola (e) circle
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12. The line segments forming two sides of a regular pentagon are extended to that
they meet at point C' as shown in the figure. What is the measure of the angle
at C'7
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13. Line ¢ intersects a plane m to form an oblique angle. The number of planes
that contain £ and are perpendicular to m is
(a} exactly 0
(b) exactly 1

) exactly 2

(d) an infinite number

} not determined by this information

14. A circle with radius 7 is centered at point C, and A and B are two points on
the circle. Which of the following statements is not true?
L If AB = r+/2 then triangle ACB is a right triangle.
Il If AB = r then the area of the circle is 6 times the area of the sector ACB.
II. It AB =r then triangle ACB is an equilateral triangle.

(a) II only
(b)

(¢) I and III only
(d) 11 and III only
(e) I, IT and III

IIT only
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15. Which of the following two-dimensional figures could not be folded along the
dotted segments so as to form a cube?
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16. Cirecles C; and C, are coplanar with radii 3 and 8 respectively, and the distance
between their centers is 13 (see figure). Let 4 be a point on Cy and B be a
point on Cy such that the line containing A and B is tangent to both circles.
What is the length of the segment AB?

17. A stop sign is to be made by cutting a regular octagon from a square piece of
paper. What is the measure of angle £A?

o N
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18. In the figure, AB is a diameter of the circle and CD is perpendicular to AB. If
the length of AB is @ and the length of BD is b then the length of CD is

C

19. Given two circles with a common tangent at a point A such that the second
circle passes through the center of the first, which of the following is true?

(a) Every chord of the first circle that passes through A is bisected by the
second circle.

(b) Every chord of the first circle that passes through A is trisected by the
second circle.

(¢) Every chord of the first circle that passes through A is tangent to the
second circle.

(d) Every chord of the second circle that passes through A4 is perpendicular to
the line that passes through the center of the first circle and point A.

(¢} None of the above are true.

20. Mary is taller than Ann. Ann is shorter than Sarah. What can be concluded
from this information?

(a) Mary is the tallest of the three.

(b) Ann is the shortest of the three.

(¢) Sarah is the shortest of the three.

(d) Ann and Sarah have the same height.

(e) Mary and Sarah have the same height.
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21. Given
mLAEC = 65°,

mLAFC = 75°, and
mLA +mZC = 60°.
Find mZB.

(a)
(b)
(c)
(d) 50°

)

(e) none of these

22. Which of the following is false?
(a) The arca of an isosceles right triangle is equal to one-fourth the square of
the length of the hypotenuse.

(b) If the diagonals of a convex quadrilateral are perpendicular, then the area
of the quadrilateral is equal to 1/2 the product of the lengths of the diag-

onals.
(c) If D is the midpoint of side AC' of AABC, then the area of AABD is
equal to the area of ACBD.

(d) If AABC ~ ADEF, (AB/DE) = 2, and the perimeter of AABC 1s 10,
then the perimeter of ADEF is b.

(e) If AABC ~ ADEF, (AB/DE) = 2, and the area of AABC is 64, then
the area of ADFEF is 32.

93. Let z and y be positive real numbers. Then the set of all points at a distance
z from one plane, and at a distance y from a second plane which intersects the

first plane obliquely is

(a) four parallel lines
(

b) two parallel lines

d

(e) a line parallel to both planes

)
)
(¢) two planes
(d) four planes
)

94. Points A, B and C are located on a circle. Segment AB is congruent to segment
AC. If AB =5 inches and BC = 8 inches, what is the diameter of the circle?

(a) 25/6 in (b) 25/3 in (¢) 10v/2 in (d) 5v/2 in (¢) V89 in
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25. In AABC, AB = AC, BD = DC and AE = ED. A

Which of the following is incorrect?

(a) BE = EC

(b) AE = EC

(¢) Area of ABED = Area of ACED &
(d) Area of AAEB = Area of AAEC

(e) Area of AABC =2 x Area of AEBC

B D

C

26. Let A be the area of the region bounded by an isosceles triangle. What is the

measure of the congruent sides if the length of the third side is L?
(a) 2A/L
(b) VI6AZ + /2L
(c) VAZ+ L2)2
(d) (L+A)/+/3/2
(e) (AL)/2

27. The length of any diagonal that is not a diagonal of a face of a rectangular

parallelepiped with edges of length a, 2a, and 3a, where a > 0, is

(a) 6a (b) Vi1da (c) 6a® (d) v14a® (¢) none of the above

28. The sum of the measures of the interior angles of a convex n-sided polygon is

(a) 360°/(n — 2)
(b) 180° — 2n
(c) 90° - (n —2)
(d) (180°) 360°
(¢) =2 .180°

29. The radii of two coplanar circles are 3 and 6 and the distance between their

centers is 12. The length of a common internal tangent is

(a) 3+/7 (b) 24/35 (c) 8 (d) V135 (e) 3

30. Find the distance between the parallel lines y = —~2z + 1 and y = —22 4+ 9.

(a) 8 (b} 4 (c) 2v2 (d) 8/v5 (e) 4/
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32.

33.

34.

'The locus of the centers of all circles that pass through two given points is a
(a) circle (b) straight line (¢) point (d) parabola (e} hyperbola

The diameter AB of a circle with center O is a base of the inscribed trapezoid
ABCD. If mZBAD = 60° and the length of the radius OA is 8, what is the
area of ABCD?

(a) 4V/3 (b) 16 (c) 64m (d) 64+/3 (e) 48v/3

Consider the following definition: Two triangles are said to be similar if the
angle measures of one triangle are the same as the angle measures of the other
triangle. With this definition, “is similar to” is a relation on the collection of
all triangles that is

(a) not reflexive, not symmetric, and not transitive.

(b) reflexive and symmetric but not transitive.

(¢) symmetric and transitive but not reflexive.

(d) reflexive but not symmetric and not transitive.

(e) an equivalence relation.
The projection of a point A in 3-dimensional space onto a plane m is the point
I in m such that the line segment AP is perpendicular to all line segments in m
emanating from P. The projection of a set S of points in space is the collection

of all points in m that are projections of points in S. Select the true statement
from the following:

(a) If A and B are points in space with the same projection P, then A and B
are the same,

(b} For a given point P in the plane, the collection of all points in space with
projection P is a line.

(c) Projection is an isometry.

(d) If two lines in space intersect with angle o, then the projections of these
lines onto m intersect at angle «.

(e) If the projections of two lines into m are parallel, then the lines themselves
are parallel.
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35. The corners of a pool table are O, A, B, and C, and a Cartesian coordinate
system is superimposed as shown in the figure. A pool player’s cue ball is at
position (1, 1) and she wants to bounce it off the sides OC and C'B to strike a
ball at position (7, 4). At what point on the side OC should the ball strike?

A7
(a) (0, 3) ¢ 8
(b) (0, 1) + o
(©) (0, 3) ] 74
(d) (0, )
(e) (0, 3) |
2 . d
e —— —>

36. The following are known to be true:

e if A is not guilty, then B and C are both guilty.
e cither A is not guilty or B is guilty.

e cither B is not guilty or C is not guilty.
Who is guilty?

a) A is the only guilty party.

b) B is the only guilty party.
)

(¢} C is the only guilty party.

(
(
(d) A and B are guilty.

(e) A and C are guilty.

37. Suppose that Alex, who is 2 meters tall, stands at water level on the shore of
a calm, wide lake. Assuming that the radius of the earth is 6370 km, approxi-
mately how far out into the lake can Alex see?

(a) 1.74 km (b) 2.82 km (¢} 5.05 km (d) 14.6 km (e) 25.5 km
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38.

39.

40.

Two squares of side length s
are set in the plane so that
the corner of one is placed
at the center of the other
as shown here. What is the
maximum area of the shaded
region in which the squares
overlap?
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A rhombus of side length s has a diagonal AB of length s. if the rhombus is
revolved about AB, what is the volume of the resulting solid?

(a) Zs® (b) Zs° (c) Lrs3 (d) &g (e) 4g®
Triangle A’B'C” is the reflection of triangle ABC over line {. Triangle A" B"C"
is the reflection of triangle A’B'C’ over line m. Line [ is parallel to line m.
Which statement is true?

N

(a) The distance between A and A" is twice the distance between { and m.

(b) Triangle A" B"C" is the image of triangle ABC under a rotation.

(c) Triangle A" B"C" is the image of triangle ABC under a translation.

(d) Triangle A”B"C" is the image of triangle ABC under a glide reflection.
)

{e) Triangle A"B"C" is the resulting image if triangle ABC is reflected over
line m and that image is reflected over line /.






