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Directions to the Student

This assessment is composed of items from the Third International Mathematics and Science
Study.  It measures your ability to understand and apply basic mathematical concepts and methods.  The
first 15 questions are multiple choice, and you are to circle the letter that corresponds to the one best
answer.  The last six problems ask you to show your ability to use mathematical concepts in open-ended
settings.  You are to work alone with a calculator but no books or notes. You should answer all
multiple-choice problems and try to solve each open-ended 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 - 15).

• For #16 - 21, use the space provided to show your work and explanation when required.  You
may use the blank space on the test as work space.

• 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 the
answer or 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 when asked to, even if you are not sure it is right.

• You have 45 minutes to complete the assessment.
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MATHEMATICS  NOTATION

Vector:  r  or AB Magnitude of vector: r or |r |

SELECTED MATHEMATICS FORMULAE

Triangles

          C
         b                 a

      A         c                 B

c2 = a2 + b2 - 2abcos C
a

sinA
=

b
sinB

=
c

sinC
sin (A + B) = sin A cos B + cos A sin B
cos (A + B) = cos A cos B - sin A sin B

Logarithms

If a > 0, b > 0 and b ≠ 1, c > 0 and c ≠ 1

logba = log c a
log c b

Length, Area, and Volume
If d is the distance between (x1, y1) and
(x2, y2),

d = (x2 − x1 )
2 + (y2 − y1)

2

Acylinder (curved surface) = 2πrh

Vcylinder = πr2h

Vcone = πr
2h
3

Probability
P(A or B) = P(A) + P(B) – P(A and B)
If B is not empty, then
P(A given B) = P(A and B)

P(B)
.

If A and B are independent, then
P(A and B) = P(A)P(B).



3

Directions for Multiple-Choice Items 1 - 17: 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. If xy = 1 and x is greater than 0, which of the following statements is true?

A. When x is greater than 1, y is negative.

B. When x is greater than 1, y is greater than 1.

C. When x is less than 1, y is less than 1.

D. As x increases, y increases.

E. As x increases, y decreases.

2. What are all values of x for which the inequality 5x + 5
3
≤ −2x − 2

3
 is true?

A. x ≤ −
7
9

B. x ≤ −
1
3

C. x ≥ 0
D. x ≥ 7

3
E. x ≥ 9

3

3. The acceleration of an object moving in a straight line can be determined from

A. the slope of the distance-time graph

B. the area below the distance-time graph

C. the slope of the velocity-time graph

D. the area below the velocity-time graph

OVER
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4. Each side of the regular hexagon ABCDEF is 10 cm long.  What is the length of
the diagonal AC?

    B    C

          A        D

     F   E
A. 10 3  cm

B. 20 cm

C. 5 3  cm

D. 10 cm

E. 20 3  cm

5. Given logb 2 = 1
3

, logb 32 is equal to

A. 2

B. 5

C. - 3
5

D. 5
3

E. 3
log2 32

6. The vertices of the triangle PQR are the points P(1, 2), Q(4, 6) and R(-4, 12).
Which of the following statements about triangle PQR is true?

A. PQR is a right triangle with the right angle ∠P.

B. PQR is a right triangle with the right angle ∠Q.

C. PQR is a right triangle with the right angle  ∠R.

D. PQR is not a right triangle.
GO ON TO NEXT PAGE
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7. The line l in the figure is the graph of y = f(x).

f (x)dx
−2

3

∫  is equal to

A. 3

B. 4

C. 4.5

D. 5

E. 5.5

OVER
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8.

The rectangle labeled Q CANNOT be obtained from the rectangle labeled P by
means of a

A. reflection (about an axis in the plane of the page)

B. rotation (in the plane of the page)

C. translation

D. translation followed by a reflection

9. The rectangular coordinates of three points in a plane are Q(-3, -1), R(-2, 3), and
S(1, -3).  A fourth point T is chosen so that ST  = 2QR .  The y-coordinate of T is

A. -11

B.   -7

C.   -1

D.    1

E.    5

10. A set of 24 cards is numbered with the positive integers from 1 to 24.  If the cards
are shuffled and if only one is selected at random, what is the probability that the
number on the card is divisible by 4 or 6?

A. 1
6

D. 1
3

B. 5
24

E. 5
12

C. 1
4

GO ON TO NEXT PAGE
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11. An examination consists of 13 questions.  A student must answer only one of the
first two questions and only nine of the remaining ones.  How many choices of
questions does the student have?

A. C(13, 10) = 286

B. C(11, 8) = 165

C. 2 × C(11, 9) = 110

D. 2 × P(11, 2) = 220

E. some other number

12.

This figure shows the graph of y = f(x).
S1 is the area enclosed by the x-axis, x = a and y = f(x);
S2 is the area enclosed by the x-axis, x = b and y = f(x);
Where a < b and 0 < S2 < S1.
The value of f (x)dx

a

b

∫  is

A. S1 + S2

B. S1 - S2

C. S2 - S1

D. |S1 - S2|

E. 1
2

(S1 + S2)

OVER
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13. A warning system installation consists of two independent alarms having
probabilities of operating in an emergency of 0.95 and 0.90 respectively.   Find
the probability that at least one alarm operates in an emergency.

A. 0.995

B. 0.975

C. 0.95

D. 0.90

E. 0.855

14. Which one of the following conics is represented by the equation
(x - 3y)(x + 3y) = 36?

A. Circle

B. Ellipse

C. Parabola

D. Hyperbola

15. In how many ways can one arrange on a bookshelf 5 thick books, 4 medium
sized books and 3 thin books so that the books of the same size remain
together?

A. 5! 4! 3! 3! = 103 680

B. 5! 4! 3! = 17 280

C. (5! 4! 3!) × 3 = 51 840

D. 5 × 4 × 3 × 3 = 180

E. 21 2  × 3 = 12 288

GO ON TO NEXT PAGE
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Directions for Open-Ended items 16 - 21: Organize and show your work on the same
page as the problem.  Be sure to clearly write and mark all information requested.

16. Scientists have observed that crickets move their wings faster in warm
temperatures than in cold temperatures.  By noting the pitch of cricket chirps, it
is possible to estimate the air temperature.  Below is a graph showing 13
observations of cricket chirps per second and the associated air temperature.

a) On the graph, draw in an estimated line of best fit for these data.

b) Using your line, estimate the air temperature when cricket chirps of 22 per
second are heard.

Estimated air temperature: ________________________

OVER
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17. A translation maps A (2, -3) onto A’(-3, -5).  Under the same translation, find the
coordinates of B’, the image of B(1, 4).

GO ON TO NEXT PAGE
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18. The ride with the cable car from station A to station B at the top of Mt. Glacier
takes 16 minutes.  The average speed of the cable car is 2 meters per second and
it moves in a straight line forming a 25° angle with the horizontal.

Find the height of Mt. Glacier (measured from the level of station A) to the
nearest meter.  Show all your work.

OVER
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19. Two vectors a  and b  (a , b  ≠ 0 ) are related by: |a  + b| = |a  - b|.

What is the measure of the angle between a  and b ?

GO ON TO NEXT PAGE
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20. The number of bacteria in a colony was growing exponentially.  At 1 pm
yesterday the number of bacteria was 1000 and at 3 pm yesterday it was 4000.

How many bacteria were there in the colony at 6 pm yesterday?

OVER
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21. Find all real values of x which satisfy the following equation:

x − 2
x
=1

Show all your work.

STOP


