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Calculators: not permitted

Format: 20 multiple-choice questions

This community paper is presented in a clean, print-ready format.

The wording, mathematics, answer choices, and diagrams are pre-
served from the source paper.

Paper guidance

o Attempt every question. Select the best answer from the
choices given.

o If a diagram is shown, it is reproduced from the source material
and may not be drawn to scale.

e This question paper does not include worked solutions or a
marked answer key.

Best of luck, and enjoy the challenge!
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Question 1

How many pairs of positive integers (n,p), where p is prime, satisfy

nl4+5=np?
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Question 2

In the figure below, the outside equilateral triangle contains infinitely many equilateral triangles, each with
the same centre. The ratio of the side length of a triangle to the next inner triangle is k with 0 < k < 1.

The shaded area is % of the area of the original triangle. Find k.
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Question 3

The roots of 2 + kx 4+ p = 0 are a, b, c. Compute

a3b* + a*b® + a®ct + a3 + b3t + bl
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Question 4

Which of the following is the graph of y = In(sinz)?
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Question 5

Find the area of the region satisfying
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Question 6

A sequence is defined by

If z,, — a, find a.

1
A 3
2
5
6
C 3
D ;
1
E ;
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Question 7

You roll four fair six-sided dice. What is the probability that the four numbers can form the sides of a
rectangle?
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Question 8

Find the sum of all n such that

2log, 5

2log, 15
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Question 9

Find the remainder when

is divided by z? + 1.

6+ 2z
8 — 2x
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212 4+ 7210 + 928 + 625 + 5t + 222 + 8
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Question 10

The following are three consecutive terms of an arithmetic progression:

Find z.

log, 19

log, 12

log,, 14
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log,(2* +1), log,(2" +10).
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Question 11

Let f(z) = |2®|. What is f/(z)?

A —3z|x|
3z

C 3z|z|

D Undefined

E 3|22
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Question 12

A sequence (a,,) satisfies

What is a,, as n — 00?

A 0

1
C 2
D !
E o~

Zach/Cody

n®+3

Community Paper

13



Question 13

Two football teams have 25 players combined. If Arithmetic FC sign Chris, their average age increases from
23 to 24. If Binomial United sign him, their average increases from 24 to 25. How old is Chris?

A 27
B 28
C 32
D 37
E 45
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Question 14

Let

Find a such that j—i =0.
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Question 15

Let

flx) =23 — gm2—6x+k.

Find all £ such that f has three real roots.

A —T<k<10

0<k<10

Q

k<Oork>10

)

k<—1ork>10

=

All real values of k&
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Question 16

Find the area between the curves

sin(z? +y?) = 1,

f0r0§x2+y2§27r.

3
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sin(z? + y?) = —1,

Community Paper



Question 17

The three sides of a right triangle form the first three terms of an arithmetic sequence with positive common
difference. The area is 18. Find the sum of the first 100 terms.

A 3V3
B V3
C 5250v/3
D 1200
E 1800
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Question 18

How many positive integer pairs (x,y) satisfy

A0
B 3¢
C 3°-1
D 3°
E 3°-1
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a3 + 922y + 27zy? + 27y3 = 3187
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Question 19

Find the greatest integer n such that 3™ divides 100!.

A 44
B 45
C 46
D 47
E 48
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Question 20

Which of the following is largest?
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