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Notice . . .

Scientific calculators must be available to all students taking this examination.



1 In the accompanying diagram of ▲▲ABC,
 , BD = 8, BA = 18, and BC = 27.

Find the length of .

2 In the tables below, the elements a, b, c and the
operations # and ✷ are defined. Using the tables,
solve for x if (c ✷ x) # b = a.

3 In the accompanying diagram of parallelogram
ABCD, m∠A = 2x + 15 and m∠B = x. Find m∠A.

4 In ▲▲ABC, m∠A = 60 and m∠B = 40. Which side
of ▲▲ABC is longest?

5 The lengths of the sides of a triangle are 9, 12,
and 15. What is the perimeter of the triangle
formed by joining the midpoints of these sides?

6 How many different nine-letter permutations can
be formed from the nine letters in the word
“ISOSCELES”?

7 Write an equation of the straight line whose slope
is 2 and whose y-intercept is the same as that of
the line represented by the equation y = 4x – 2.

8 In the accompanying diagram, ▲▲ABC is similar to
▲▲PQR, AC = 6, AB = BC = 12, and PR = 8. Find
the perimeter of ▲▲PQR.

9 In the accompanying diagram of right triangle
ABC, m∠C = 90, AB = 18, and m∠B = 52. Find
the length of to the nearest tenth.

10 In right triangle ABC, hypotenuse is extended
through B to D. If m∠CBD = 140, find m∠CAB.

11 Find, in radical form, the distance between
points (3,2) and (–3,–2).
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Part I

Answer 30 questions from this part. Each correct answer will receive 2 credits. No partial credit will be
allowed. Write your answers in the spaces provided on the separate answer sheet. Where applicable, answers
may be left in terms of π or in radical form. [60]

# a b c
a a b c
b b c a
c c a b

✷ a b c
a a a a
b a b c
c a c b



12 The line that passes through point (–1,4) and
point (6,y) has a slope of . Find y.

13 The coordinates of the vertices of ▲▲ABC are
A(0,0), B(6,0), and C(0,8). Find the area of ▲▲ABC.

14 How many different committees of three people
can be chosen from a group of six people?

Directions (15–35): For each question chosen,
write on the separate answer sheet the numeral pre-
ceding the word or expression that best completes
the statement or answers the question.

15 If a → ~b and ~b → c are true statements, which
statement must also be true?
(1) a → c (3) c
(2) a → ~c (4) ~b

16 What is the image of point (4,–2) after a dilation
of 3?

(1) ( ) (3) (7,1)

(2) (12,–6) (4) (1,–5)

17 Which equation represents a circle whose center
is (7,–5) and whose radius is 6?
(1) (x + 7)2 + (y – 5)2 = 36
(2) (x + 7)2 + (y – 5)2 = 6
(3) (x – 7)2 + (y + 5)2 = 36
(4) (x – 7)2 + (y + 5)2 = 6

18 If ~p → q and ~p are true statements, which
statement must be false?
(1) ~q (3) p → ~q
(2) q → ~p (4) q

19 If the coordinates of point A are (3,8) and the
coordinates of point B are (3,–4), the equation of
the locus of points equidistant from point A and
point B is
(1) y = 2 (3) x = 3
(2) y = 4 (4) x = 4

20 In the accompanying figure, ab,  fg, and 
m∠x = 75.

What is the value of m∠y + m∠z?
(1) 75 (3) 150
(2) 105 (4) 180

21 The table below shows the set {F,A,C,E} and the
operation ☺.

Which statement is not true?
(1) The identity element for the set is C.
(2) The set is commutative under ☺.
(3) Every element of the set has an inverse.
(4) (F ☺ A) ☺ C = E

22 In ▲▲ABC, ∠A is obtuse. Which statement is true
about the sum of the measures of ∠B and ∠C?
(1) m∠B + m∠C = 90
(2) m∠B + m∠C > 90
(3) m∠B + m∠C < 90
(4) m∠B + m∠C = 180

23 Which set of numbers could represent the
lengths of the sides of an isosceles triangle?
(1) {4,5,7} (3) {6,6,13}
(2) {8,8,16} (4) {5,5,9}
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24 Point P′(–6,–4) is the image of point P(–2,3)
under translation T. What is the image of (5,–1)
under the same translation?
(1) (9,6) (3) (–1,–5)
(2) (1,–8) (4) (3,2)

25 In the accompanying diagram, bisects acute

angle ABC and  .

Which kind of triangle must ▲▲ABD be?
(1) equilateral (3) scalene 
(2) isosceles (4) right

26 The equation of the axis of symmetry of the
parabola y = ax2 + 4x – 2 is x = 1. What is the
value of a?
(1) –2 (3) –4
(2) 2 (4) 4

27 What are the coordinates of A′, the image of
A(3,–4) under a reflection in point (3,1)?
(1) (3,–3) (3) (3,4)
(2) (3,–1) (4) (3,6)

28 If the sum of the interior angles of a polygon is
equal to the sum of the exterior angles, how many
sides does the polygon have?
(1) 5 (3) 3
(2) 6 (4) 4

29 The diagonals of a rhombus have lengths of 16
and 30. The length of a side of the rhombus is 
(1) 17 (3) 16
(2) 15 (4) 34

30 Which statement is the converse of “If I am late,
then I run”?
(1) If I am not late, then I do not run.
(2) If I do not run, then I am not late.
(3) If I run, then I am late.
(4) If I am not late, then I run.

31 Which ordered pair is a solution for the system of
equations y = x + 1 and y = x2 – 4x + 3?

(1) ( ,4) (3) (–4,–1)

(2) (4,3) (4) (–4,3)

32 Which is not a factor of 2x2 – 32?
(1) x2 – 32 (3) x – 4
(2) 2 (4) x2 – 16

33 What are the roots of the equation 3x2 – 6x – 2 = 0?

(1) 1 ± (3)

(2) 6 ± (4)

34 Which equation represents the line that passes
through point (4,2) and is perpendicular to the
line represented by the equation y = – x + 3?

(1) y = – x + 4 (3) y = 2x + 3

(2) y = 2x – 6 (4) y = –2x – 6

35 Which diagram shows a correct mathematical
construction using only a compass and a straight-
edge to bisect an angle?

( 1 ) ( 3 )

( 2 ) ( 4 )
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36 In the accompanying diagram of ▲▲NEY,
quadrilateral METS is a rectangle, m∠N = 52,
m∠Y = 38, SY = 20, and NM = 36.

a Find the length of to the nearest integer.   [5]

b Find the length of to the nearest integer.   [3]

c Using your answers from parts a and b, find the
area of ▲▲NEY. [2]

37 The letters A, B, C, D, E, F, G, H, I, J, and K are
written on separate pieces of paper and placed in
a jar.
a If two letters are drawn randomly from the jar,

without replacement, find the:
(1) total number of different combinations of

letters    [2]
(2) total number of different combinations of

letters that are not vowels     [2]
(3) probability that both letters chosen are

vowels     [2]
b How many of the two-letter combinations in

part a(1) will contain the letter G?    [2]

c If four letters are drawn randomly from the jar,
without replacement, in how many different
ways can those four letters be arranged?    [2]

38 In a right triangle, one leg is 3 more than the
other, and the hypotenuse is 3 less than twice the
shorter leg. Find the numerical value of the
perimeter of this triangle.     [10]

39 For all values of x for which the expressions are
defined:
a Simplify completely:   [3]

b Express as a single fraction in lowest terms:
[3]

c Solve for x:   [4]

40 a Sketch the graph of the equation y = x2 – 8x + 15
for all values of x in the interval 1 ≤ x ≤ 7.  [6]

b Find the roots of the equation x2 – 8x + 15 = 0.
[2]

c Find the number of points of intersection of
the graphs of the equations y = x2 – 8x + 15 and
y = –2.    [2]
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Answers to the following questions are to be written on paper provided by the school.

Part II

Answer three questions from this part. Clearly indicate the necessary steps, including appropriate for-
mula substitutions, diagrams, graphs, charts, etc. Calculations that may be obtained by mental arithmetic
or the calculator do not need to be shown. [30]



41 a Given:  A → ∼B
~(C ∧ ∼A)
B
~C → D

Prove: D [8]

b Write a sentence, in words, that is logically
equivalent to “If the test is not difficult, then I
will do well.”    [2]

42 The vertices of quadrilateral BIRD are B(–1,–3),
I(8,0), R(3,5), and D(0,4). Prove by means of
coordinate geometry that quadrilateral BIRD is
an isosceles trapezoid.  [10]
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Answers to the following questions are to be written on paper provided by the school.

Part III

Answer one question from this part. Clearly indicate the necessary steps, including appropriate for-
mula substitutions, diagrams, graphs, charts, etc. Calculations that may be obtained by mental arithmetic
or the calculator do not need to be shown. [10]
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ANSWER SHEET

Part I Score  . . . . . . . . . . . .

Part II Score  . . . . . . . . . . . .

Part III Score  . . . . . . . . . . . .

Total Score  . . . . . . . . . . . .

Rater’s Initials:  . . . . . . . . . . . . . . .

Student  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sex: ■■ Male ■■ Female Grade  . . . . . . . . . . . .

Teacher  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . School . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Your answers to Part I should be recorded on this answer sheet.

Part I

Answer 30 questions from this part.
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1  . . . . . . . . . . . . . . . . . . . . 11 . . . . . . . . . . . . . . . . . . . . 21  . . . . . . . . . . . . . . . . . . . . 31  . . . . . . . . . . . . . . . . . . . .

2  . . . . . . . . . . . . . . . . . . . . 12 . . . . . . . . . . . . . . . . . . . . 22  . . . . . . . . . . . . . . . . . . . . 32  . . . . . . . . . . . . . . . . . . . .

3  . . . . . . . . . . . . . . . . . . . . 13 . . . . . . . . . . . . . . . . . . . . 23  . . . . . . . . . . . . . . . . . . . . 33  . . . . . . . . . . . . . . . . . . . .

4  . . . . . . . . . . . . . . . . . . . . 14 . . . . . . . . . . . . . . . . . . . . 24  . . . . . . . . . . . . . . . . . . . . 34  . . . . . . . . . . . . . . . . . . . .

5  . . . . . . . . . . . . . . . . . . . . 15 . . . . . . . . . . . . . . . . . . . . 25  . . . . . . . . . . . . . . . . . . . . 35  . . . . . . . . . . . . . . . . . . . .

6  . . . . . . . . . . . . . . . . . . . . 16 . . . . . . . . . . . . . . . . . . . . 26  . . . . . . . . . . . . . . . . . . . .

7  . . . . . . . . . . . . . . . . . . . . 17 . . . . . . . . . . . . . . . . . . . . 27  . . . . . . . . . . . . . . . . . . . .

8  . . . . . . . . . . . . . . . . . . . . 18 . . . . . . . . . . . . . . . . . . . . 28  . . . . . . . . . . . . . . . . . . . .

9  . . . . . . . . . . . . . . . . . . . . 19 . . . . . . . . . . . . . . . . . . . . 29  . . . . . . . . . . . . . . . . . . . .

10  . . . . . . . . . . . . . . . . . . . . 20 . . . . . . . . . . . . . . . . . . . . 30  . . . . . . . . . . . . . . . . . . . .

Your answers for Part II and Part III should be placed on paper provided by the school.

The declaration below should be signed when you have completed the examination.

I do hereby affirm, at the close of this examination, that I had no unlawful knowledge of the questions or answers prior to the
examination and that I have neither given nor received assistance in answering any of the questions during the  examination.

Signature
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