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Question 1

The graph 𝑦 = 3𝑥2 − 15𝑥 + 18 is plotted on a set of axes. What is the turning point of the graph?

A It is a point of maxima at (5
2 , −51

4 )

B It is a point of minima at (5
2 , −51

4 )

C It is a point of maxima at (5
2 , −3

4)

D It is a point of minima at (5
2 , −3

4)

E It is a point of maxima at (5
2 , −1

4)

F It is a point of minima at (5
2 , −1

4)

G It is a point of maxima at (5
2 , 147

4 )

H It is a point of minima at (5
2 , 147

4 )
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Question 2

The function  is defined piecewise by

The probability that the variable lies between two values of  is given by the area under the graph of
 between those values. Given that the total probability is 1, find the value of .

A

B

C

D

E

F

G

This page contains an editorial correction to the supplied paper. The source paper is credited to its original author. Question IDs on this
page: p102-q002.
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Question 3

Three fair dice labelled 1 to 6 are rolled together, what is the probability that the numbers rolled could be
the sides of an equilateral triangle?

A 23
72

B 1
216

C 1
36

D 1
6

E 5
54
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Question 4

How many solutions of 𝑥 are there to the equation:

sin(−𝑥) cos(𝑥) = sin(𝑥) cos(−𝑥) + 0.5 0 ≤ 𝑥 ≤ 2𝜋

A 4

B 0

C 2

D 5

E 8

F 3
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Question 5

Which is the graph of 𝑦 = 𝑒cos2 𝑥?

A Graph A

B Graph B

C Graph C

D Graph D
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Question 6

𝐴𝐵𝐶 is a triangle.

𝐴𝐵 = 5
𝐶𝐴𝐵 = 30∘

𝐵𝐶 < 5

What length of 𝐵𝐶 defines 𝐴𝐵𝐶 uniquely?

A 2.5

B 5

C 2

D 1

E 3

Proven Potential Community Paper 7



Question 8

How many solutions are there to the equation below?

|𝑥| + |𝑦| ≤ 10 𝑥, 𝑦 are integers

A 200

B 100

C 40

D 121

E 181

F 66

G 221
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Question 9

You are given that

𝑆 = 1 + log3
1
3 + log3

1
9 + log3

1
27 + ⋯ + log3

1
3𝑛−1 + log3

1
3𝑛

If 𝑆 = −2, what is the value of 𝑛?

A 3

B −3

C 2

D 6

E No solutions
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Question 10

You are given the equation

(𝑘 + (1 + 𝑥)3)5, where |𝑘| < 100

The coefficient of 𝑥9 is 2845, what is the coefficient of 𝑥7?

A 6435

B −6435

C 1440

D −1440

E 45

F −45

G 7920

H −7920
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Question 11

Three sides of a right angle triangle are of a geometric progression, what is the hypotenuse of the triangle
in terms of the shortest length 𝑎, where the common ratio 𝑟 > 1?

A 1+
√

5
2 𝑎

B 1−
√

5
2 𝑎

C √1+
√

5
2 𝑎

D
√

5−1
2 𝑎

E √
√

5−1
2 𝑎
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Question 12

Estimate the number of solutions to the equation

1012 sin 𝑥 = 1 − 𝑥2

A 102

B 103

C 104

D 105

E 106

F 1012
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Question 13

Two players, A and B, play a series of games. Each game is independent, and player A has a probability
𝑝 = 2

3 of winning any single game.

The match ends as soon as player A wins two games in a row. Find the probability that player A wins the
match within the first 𝑛 games, where 𝑛 is a positive integer.

A 1 − 4
3 (2

3)𝑛 + 1
3 (−1

3)𝑛

B 1 − (1 − 4
9)𝑛

C 1 − (1
3)𝑛

D 4
9
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Question 14

What is the value of

2 + (𝑛
2) + (𝑛

3) + (𝑛
4) + ⋯ + ( 𝑛

𝑛 − 2) + ( 𝑛
𝑛 − 1)

A 𝑛(𝑛+1)
2

B 2𝑛

C 2𝑛 − 𝑛

D 𝑛𝑛

E 2𝑛 − 1
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Question 15

If the largest circle has radius 1, what is the area of the shaded region?

A 4𝜋
3 −

√
3

B 4𝜋
3

C 2𝜋
3 −

√
3

D 𝜋 − 3
√

3
4

E 𝜋 −
√

3

F No solution
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Question 16

A sequence is defined by

𝑎𝑛+1 = 1
1 + 𝑎𝑛

, 𝑎1 = 1

What is the value of 𝑎𝑛 as 𝑛 → ∞?

A 1√
5

B 1

C 1+
√

5
2

D
√

5−1
2

E 1−
√

5
2
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Question 17

How many solutions are there to the equation

√
𝑥 + 3 +

√
7 − 𝑥 = 4

A 0

B 1

C 2

D 3

E 4

F 5
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Question 18

What is the minimum value of the function 𝑓(𝑥) = |𝑥 − 1| + |2𝑥 + 3|?

A 1

B 2.5

C 2

D 4

E 5

F 1.5
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Question 19

Two concentric circles have radii 𝑟 and 2𝑟. A chord of the larger circle is tangent to the smaller circle. Find
the length of the chord in terms of 𝑟.

A 2𝑟

B 4𝑟

C 2𝑟
√

2

D 𝑟
√

3

E 3𝑟

F 𝑟
√

2

G 6𝑟

H 2𝑟
√

3

I Not enough information
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Question 20

How many solutions are there to the equation

𝑥𝑥2 = 𝑥4

A 0

B 1

C 2

D 3

E 4

F 5

G Infinite
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