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1. (a) What is the sum of the digits in the number N = 2854?

(b) Find the largest three digit number divisible by both 5 and 6.

2. (a) A triangle initially has area 100 square units. If its base is increased by 10% and its
altitude is decreased by 10% what is its new area?

(b) What number is found two-thirds of the way from 1
7

to 1
5

on a number line?

3. (a) Two concentric circles have center O. A chord AB of the
large circle tangent to the smaller circle has length 10.
What is the area of the ring between the circles?
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Two circles intersect at points A and B.

The length of arc
︷ ︷
AB on the smaller circle

is 1
4

of the circumference. The length of the
corresponding arc on the larger circle is 1

6

of its circumference. If area of the smaller
circle is 12, what is the area of the larger
circle?



4. (a) The sum of two numbers is 10 and their product is 20. What is the sum of their cubes?

(b) Can one make the expression 1 ? 2 ? 3 ? · · · ? 10 equal to 0 by replacing each instance of
”?” with either “+” or “−”?

5. Define an operation, ∗, for positive real numbers as follows:

a ∗ b =
ab

a + b
.

(a) (3 marks) Verify that (2 ∗ 2) ∗ 3 is equal to 2 ∗ (2 ∗ 3).

(b) (7 marks) Is it always the case that a ∗ (b ∗ c) = (a ∗ b) ∗ c? Justify your answer.

6. How many different positive integers n have the property that n2 − 2016 is a perfect square?
Find the smallest such number.

7. How many of the first 2016 positive integers are divisible by none of 7, 9 and 32?

8. Let ak = 1√
2k−1+

√
2k+1

. Determine n so that a1 + a2 + a3 + · · ·+ an = 8.

9. Circle O is inscribed (as in the diagram) in isosceles tri-
angle 4ABC where AB = AC. Circles P, Q and R are
each tangent to two sides of this triangle and, externally,
to O as shown. The radius of O is 2 units and the radius
of P is 1 unit. Find the radii of the other two circles.
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10. Let x, y and z be real numbers satisfying x + y + z = 15 and xy + yz + zx = 72.
Prove that 3 ≤ x ≤ 7.


