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Directions to the Student

This assessment measures your ability to reason with mathematical ideas.  The first 18
questions are multiple choice, and you are to circle the letter that corresponds to the one best
answer.  The last seven problems ask you to reason about or prove a statement that is given.  You
are to work alone with a calculator but no books or notes. You should try to solve each proof
problem as completely as you can.

• Be sure you have entered your name and other information requested in the blanks
provided above.

• Circle the one best answer to the multiple-choice questions (#1 - 18).

• For #19 - 24, use the space provided to show your work and reasoning.

• You may use your calculator as you see appropriate.

• Use a pen that has black or dark blue ink.  Do not try to erase; just put an X through work
that you decide to change.

• Do your best on each question, even if the material seems unfamiliar to you.  Try to
explain your reasoning, even if you are not sure it is right.

• You have 45 minutes to complete the assessment.
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SELECTED MATHEMATICS FORMULAS
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Directions for Multiple-Choice Items 1 - 18: Notice the formulas given on the
reverse side of the test's cover page.  You may refer to these at any time. Circle the
one choice that best answers each question.  Use the blank space for your work as
needed.

1. The Smith sisters made these statements.  If Vera told the truth, who else must have told the
truth?

Lucy:   "If the rug is in the car, then it is not in the garage."
Sally:   "If the rug is not in the car, then it is in the garage."
Vera:   "If the rug is in the garage, then it is in the car."
Cherry:  "If the rug is not in the car, then it is not in the garage."

A. Lucy
B. Sally
C. Cherry
D. none need have told the truth.

2. If 2x + y = 5, what is the value of 4x + 2y?
A. 5
B. 8
C. 10
D. 15
E. 20

3. Here are two statements.
Statement 1: Figure F is a rectangle.
Statement 2: Figure F is a triangle.

Which is correct?
A. If 1 is true, then 2 is true.
B. If 1 is false, then 2 is true.
C. 1 and 2 cannot both be true.
D. 1 and 2 cannot both be false.
E. None of A - D is correct.

OVER
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4. CHESS CLUB MEMBERSHIP

Status
Number of

Members Under
20 Years Old

Numbers of
Members 20

Years or Older
Total

Number of
Amateurs 4 9

Number of
Professionals 8 11

Total 7 13 20

The incomplete table above categorizes the members of a chess club according to their age
and status.  During a tournament, each member of the club plays exactly one game with
each of the other members.  How many games of chess are played between amateurs 20
years or older and professionals under 20 years old during the tournament?
A. 8
B. 12
C. 15
D. 16
E. 30

5. Here are two statements.
Statement S: ∆ ABC has three sides of the same length.
Statement T: In ∆ ABC, ∠ B and ∠ C have the same measure.

Which is correct?
A. Statements S and T cannot both be true.
B. If S is true, then T is true.
C. If T is true, then S is true.
D. If S is false, then T is false.
E. None of A - D is correct.

6. If a × b × c = 72, where a, b, and c are integers and a > b > c > 1, what is the greatest
possible value of a?
A. 12
B. 18
C. 24
D. 36
E. 72 GO ON TO NEXT PAGE
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7. If all angles are right angles, which of these are rectangles?

P
Q

R

A. P, Q, and R
B. Q only
C. R only
D. P and Q only
E. Q and R only

8. If p = 4 x + y + z
3

⎛ 
⎝ ⎜ 

⎞ 
⎠ ⎟ , then, in terms of p, what is the average (arithmetic mean) of x, y, and z?

A. 4p
B. 3p
C. p

3
D. p

4
E. p

12

9. Which is true?
A. All properties of rectangles are properties of all squares.
B. All properties of squares are properties of all rectangles.
C. All properties of rectangles are properties of all parallelograms.
D. All properties of squares are properties of all parallelograms.
E. None of A - D is true.

OVER
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10. A certain set of disks contains only red disks, blue disks, and green disks.  If the probability
of randomly choosing a red disk is 1

5
 and the probability of randomly choosing a blue disk

is 1
3

, what is the probability of randomly choosing a green disk?

A. 2
15

B. 1
3

C. 7
15

D. 8
15

E. It varies with the number of disks in a set.

11. What do all rectangles have that some parallelograms do not have?
A. opposite sides equal
B. diagonals equal
C. opposite sides parallel
D. opposite angles equal
E. none of A - D

12.     B

   x°  y°
 A     D         C

In ΔABC above, AD = DC.  Which of the following must be true?
A. AB = BC
B. x = y = 90
C. Area of ΔABD = area of ΔCBD
D. Perimeter of ΔABD = perimeter of ΔCBD
E. Measure of ∠BAD = measure of ∠BCD

GO ON TO NEXT PAGE
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13. Here are two statements.
I.   If a figure is a rectangle, then its diagonals bisect each other.
II.  If the diagonals of a figure bisect each other, the figure is a rectangle.

Which is correct?
A. To prove I is true, it is enough to prove that II is true.
B. To prove II is true, it is enough to prove that I is true.
C. To prove II is true, it is enough to find one rectangle whose diagonals bisect each 
        other.
D. To prove II is false, it is enough to find one non-rectangle whose diagonals bisect 

each other.
E.   None of A - D is correct.

14. If y - x = 5 and 2y + z =11, what is the value of x + y + z?
A. 3
B. 6
C. 8
D. 16
E. 55

15. The slope of line segment PQ is 2.  If P has coordinates (2, r) and Q has coordinates (5, t),
what is the value of t - r?

A. 2
3

B. 3
2

C. 2
D. 3
E. 6

OVER
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16. If a, b, and c represent three numbers where b = a + 3 and c = b + 6, what is the result when
the median of the three numbers is subtracted from the average (arithmetic mean) of the
numbers?
A. 0
B. 1
C. 1.5
D. 2
E. 2.5

17. In a class of 28 college students, half are women and 20 are sophomores.  If 3 of the women
are not sophomores, how many sophomores in the class are men?
A. 3
B. 6
C. 9
D. 11
E. 14

18. If k is an integer and r = k2 + 3k + 9, which of the following statements about r must be true
for all values of k?
A. r is even.
B. r is odd.
C. r is divisible by 3.
D. r is not divisible by 3.
E. r is the square of an integer.

GO ON TO NEXT PAGE
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Directions for Problems 19 - 24: Use the space provided to show your work and reasoning.

19. Suppose AB = AC and BD = CD.  Must angle B have the same measure as angle C?  Justify
your answer.

A

B C

D

OVER
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20. 14, 17, 32, 50, 83, 134, . . .
Starting with the third number in the sequence of numbers above, each number is 1 more
than the sum of the two numbers just before it.  For example, 32 = 1 + (14 + 17).  Of the
first 100 numbers in this sequence, how many are even numbers?

GO ON TO NEXT PAGE
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21. In the ΔABC the altitudes BN and CM intersect at point S.  The measure of ∠MSB is 40°
and the measure of ∠SBC is 20°.  Write a PROOF of the following statement:

"ΔABC is isosceles."
Give geometric reasons for statements in your proof.

OVER

aa

A

N
M

B C

S

20˚

40˚
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22. One thousand people selected at random were questioned about smoking and drinking.
The results of this survey are summarized in the table below.  Calculate the probability
that a randomly selected respondent drinks and smokes.

Smokers
Non-smokers

Drinkers 320 530

Non-drinkers 20 130

GO ON TO NEXT PAGE



13

© 2001 Core-Plus Mathematics Project.  All Rights Reserved.

23. In an election a total of 5,000 votes were cast for the three candidates, X, Y, and Z.  Candidate
Z received 900 votes.  If candidate Y received more votes than candidate Z and candidate X
received more votes than candidate Y, what is the least number of votes that candidate X
could have received?  Explain your reasoning.

OVER
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24. For what real value of k will the equation below describe a circle with radius 3?

x2 + y2 + 2x - 4y + k = 0

Show all your work.

STOP


