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Question 1

The coefficient of 𝑥5 in the expansion of (𝑎𝑥2 + 3𝑥 + 2)3 is 81.

Find all possible values of the constant 𝑎.

A ±9

B ±6

C ±3

D ±1

E There are no possible values of 𝑎.
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Question 2

Evaluate

∫
8

1
(

3√𝑥− 1
3√𝑥 )

2
d𝑥

A −1

B 0

C 1

D 2

E 3
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Question 3

Given a geometric sequence {𝑎𝑛}, we have the first term 𝑎1 = 4
3 and the common ratio 𝑞 = 4

3 .

Which of the following statements is true about the sequence {ln(𝑎𝑛)}?

A {ln(𝑎𝑛)} is a geometric sequence and the common ratio is ln(4
3).

B {ln(𝑎𝑛)} is an arithmetic sequence and the common difference is 4
3 .

C {ln(𝑎𝑛)} is an arithmetic sequence and the common difference is ln(4
3).

D {ln(𝑎𝑛)} is a geometric sequence and the common ratio is 4
3 .

E {ln(𝑎𝑛)} is neither an arithmetic sequence nor a geometric sequence.

Qiuyun Community Paper 4



Question 4

Consider the polynomial 𝑃(𝑥) = 𝑥4 − 6𝑥3 + 11𝑥2 − 7𝑥 + 1.

Which of the following statements is correct?

A 𝑥 − 1 is a factor of 𝑃(𝑥), and the quotient is 𝑥3 − 5𝑥2 + 6𝑥 − 1.

B 𝑥 + 1 is a factor of 𝑃(𝑥), and the quotient is 𝑥3 − 5𝑥2 + 4𝑥 + 1.

C 𝑥 − 1 is a factor of 𝑃(𝑥), and the quotient is 𝑥3 − 5𝑥2 + 6𝑥 + 1.

D 𝑥 + 1 is a factor of 𝑃(𝑥), and the quotient is 𝑥3 − 5𝑥2 + 6𝑥 − 1.

E None of the above is correct.
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Question 5

𝑆 is the complete set of values of 𝑥 which satisfy both the inequalities:

−𝑥2 + 4𝑥 − 3 ≥ 0 and 𝑥 ≥ 2

The set 𝑆 can also be represented as a single inequality.

Which one of the following single inequalities represents the set 𝑆?

A −𝑥2 + 4𝑥 − 3
𝑥 − 2 ≥ 0

B −𝑥2 + 4𝑥 − 3
𝑥 − 2 ≤ 0

C (−𝑥2 + 4𝑥 − 3)(𝑥 − 2) ≥ 0

D (−𝑥2 + 4𝑥 − 3)(𝑥 − 2) ≤ 0

E 𝑥2 − 5𝑥 + 6 ≥ 0

F 𝑥2 − 5𝑥 + 6 ≤ 0

G 𝑥 ≥ 2
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Question 6

Given that tan 𝜃 =
√
5
2 and 𝜃 ∈ (𝜋, 3𝜋

2 ), and

𝑀 = 1 + sin 𝜃 × cos 𝜃
3 cos2 𝜃 − sin2 𝜃

What is the value of 𝑀?

A 9 + 2
√
5

7

B 9 + 2
√
5

5

C 7 + 2
√
5

5

D 5 + 2
√
5

9
E None of the above is right.
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Question 7

Consider the following two functions:

𝑓(𝑥) = | log10 𝑥|

For 𝑔(𝑥), it is an odd function and it has a period of 4, and:

𝑔(𝑥) = −𝑥2 + 2𝑥, 0 ≤ 𝑥 < 2

How many points of intersection do they have?

A 0

B 2

C 4

D 6

E 8
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Question 8

Which one of the following shows the graph of

𝑦 = e𝑥 + e−𝑥

e𝑥 − e−𝑥 ?

A A

B B

C C

D D
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Question 9

An arithmetic sequence has a first term 14.

Given that 𝑆5 > 𝑆4 and 𝑆5 > 𝑆6, what is one of the possible values of its common difference?

A −4

B −3

C −2

D −14
5

E −7
2
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Question 10

Find the remainder when 2𝑥2024 − 9𝑥2022 − 81𝑥2020 + 2𝑥 + 84 is divided by 𝑥3 − 3𝑥2 − 𝑥 + 3.

Which of the following is the product of the coefficients?

A −280

B −290

C −300

D −320

E −330
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Question 11

Given that

𝑓(𝑥) = √𝑥4 − 3𝑥2 − 6𝑥 + 13 −√𝑥4 − 𝑥2 + 1

Which of the following is the maximum of 𝑓(𝑥)?

A
√
10

B 2
√
3

C 4

D 2
√
5

E 2
√
6
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Question 12

By using the trapezium rule with 2 strips to evaluate the integral of a parabola from 0 to 2, we need to
calculate the area of an equilateral triangle.

Which of the following parabolas satisfies this condition?

A 𝑦 = −
√
3𝑥2 + 2

√
3𝑥

B 𝑦 = −
√
3𝑥2 + 4

√
3𝑥

C 𝑦 =
√
3𝑥2 − 6

√
3𝑥

D 𝑦 = 𝑥2 + 4𝑥

E 𝑦 = 𝑥2 − 2𝑥
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Question 13

Find the total number of 𝑥, with 𝑥 having the form of 𝜋
𝑘 , 𝑘 ∈ ℤ and 𝑥 ∈ [−𝜋

2 ,
𝜋
2 ], for which

[(1 − sin𝑥) cos𝑥]′ ≥ 0

A 2

B 4

C 6

D 8

E 10
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Question 14

Given the function

𝑓(𝑥) = 𝑥3 − 3𝑥2 − 9𝑥 + 10

What is the value of 𝑓(−2022) + 𝑓(−2020) + 𝑓(−2018) + …+ 𝑓(2020) + 𝑓(2022) + 𝑓(2024)?

A −2022

B −2024

C 2024

D 2022

E 2020
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Question 15

Given that for 𝑓(𝑥):

𝑓(𝑥 + 2) [1 − 𝑓(𝑥)] = 1 + 𝑓(𝑥)

Now, we know that 𝑓(0) = 2, 𝑓(1) = 3. What is the value of 𝑓(2028)?

A 0

B 2

C 3

D −2

E −3

F −1
2

G −1
3
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Question 16

Given two functions:

𝑓(𝑥) = 𝑥3 − 2𝑥2 − 3𝑥 + 𝑝

𝑔(𝑥) = ln𝑥

These two functions have 2 intersections that both have non-negative 𝑦-coordinates. Which of the following
values of 𝑝 can satisfy this condition?

A 0

B 1

C 2

D 3

E 4
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Question 17

The two roots of the quadratic 12𝑥2 − 5𝑥 − 3 are distinct real numbers. For every non-negative integer 𝑛,
let 𝑠𝑛 be the sum of the 𝑛th powers of these two roots.

What is the value of the infinite series

𝑠0 + 𝑠1 + 𝑠2 +… ?

A 13
9

B 17
9

C 19
4

D 17
4

E 23
4
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Question 18

A line which passes (0, 0) is drawn tangent to the quadratic function 𝑥2 − 3𝑥+ 𝑏 at the point on the curve
where 𝑥 = 1. Another line which passes (3, 0) is also drawn tangent to this curve.

What is the value of the total area of 𝑆, 𝑅 and 𝑄?

(Notice: 𝑃 is not included.)

A 2

B 13
6

C 7
3

D 15
6

E 8
3
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Question 19

𝑆𝑛 is the sum of the first 𝑛 terms of 𝐴𝑛. The first term 𝑎1 = 1 and the sequence {𝑆𝑛
𝑎𝑛

} is an arithmetic

sequence whose common difference is 1
3 .

Which of the following statements is true for all 𝑛?

A 1
𝑎1

+ 1
𝑎2

+…+ 1
𝑎𝑛

< 2

B 1
𝑎1

+ 1
𝑎2

+…+ 1
𝑎𝑛

> 2

C 1
𝑎1

+ 1
𝑎2

+…+ 1
𝑎𝑛

< 1

D 1
𝑎1

+ 1
𝑎2

+…+ 1
𝑎𝑛

> 1

E None of the statements above is true.
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Question 20

If 𝑥 is a real number, let ⌊𝑥⌋ be the greatest integer that is less than or equal to 𝑥. If 𝑛 is a positive integer,
let 𝑆(𝑛) be defined by

𝑆(𝑛) = ⌊ 𝑛
10⌊log𝑛⌋⌋ + 10(𝑛 − 10⌊log𝑛⌋ × ⌊ 𝑛

10⌊log𝑛⌋⌋)

(All the logarithms are base 10.)

How many integers 𝑛 from 1 to 2011 (inclusive) satisfy 𝑆(𝑆(𝑛)) = 𝑛?

A 108

B 104

C 100

D 96

E 92
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