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Paper guidance
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Question 1

The coefficient of 2% in the expansion of (az? + 3z + 2)3 is 81.

Find all possible values of the constant a.

A 49
B 416
C 43
D +1
E There are no possible values of a.
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Question 2

Evaluate
Sz -1\
[ () e

A -1

B 0

C 1

D 2

E 3
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Question 3

4 4
Given a geometric sequence {a,,}, we have the first term a; = 3 and the common ratio ¢ = 3

Which of the following statements is true about the sequence {In(a,,)}?
. . o 4
A {In(a,)} is a geometric sequence and the common ratio is In (7>
. . . . .4
B {In(a, )} is an arithmetic sequence and the common difference is —.
. . . . . 4
C {lIn(a,)} is an arithmetic sequence and the common difference is In <7>

4
D {In(a,)} is a geometric sequence and the common ratio is —.

E {In(a,)} is neither an arithmetic sequence nor a geometric sequence.
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Question 4

Consider the polynomial P(z) = 2% — 623 + 1122 — 7z + 1.

Which of the following statements is correct?

)
)
)
)

#= O Q @w »

None of the above is correct.
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x — 1 is a factor of P(z), and the quotient is 2> — 522 + 62 — 1.

(

x + 1 is a factor of P(x), and the quotient is 23 — 522 + 4x + 1.

x — 1 is a factor of P(x), and the quotient is 2% — 522 + 6z + 1.
(

x + 1 is a factor of P(z), and the quotient is > — 522 + 6z — 1.



Question 5

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

—224+4x—3>0 and z>2

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

Which one of the following single inequalities represents the set S7

_p2 _
A x° + 4x 320
xr—2
—x?+4x—3

<0

T —2 -
(—2% +42—3)(x—2)>0
(=22 + 42 —-3)(x—2) <0
2? =52 +6>0

22 —5r+6<0

QO 9 85 U Q W

x> 2
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Question 6

Given that tanf = \25 and 0 € <7r, 3;), and

What is the value of M?

A

9+2v5
7

9+2vV5
5

7+ 25
5

5+2vV5
9

None of the above is right.
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M

B 1+sinf x cosd

"~ 3cos20 —sin® 6
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Question 7

Consider the following two functions:

f(I) = |10g10x‘

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

g(x)=—2?>+2zr, 0<x<?2

How many points of intersection do they have?

A 0

2
C 4
D 6
E 8
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Question 8

Which one of the following shows the graph of

O a w »
o a & =
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Question 9

An arithmetic sequence has a first term 14.

Given that Sy > S, and S5 > Sg, what is one of the possible values of its common difference?

A 4
B -3
c -2
p 4

5
E _'
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Question 10

Find the remainder when 222924 — 922022 _ 8122920 4 24 4 84 is divided by 23 — 322 — z + 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

flz) = Vit — 322 —6r + 13— Vot — 22 + 1
Which of the following is the maximum of f(z)?
A V10
B 2V3
C 4
D 25
E 26
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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= —V322 + 23z
y=—V32% + 43z

C y:\/§x2—6\/§x
D y=2%+4x
E y=22>-2x
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Question 13

Find the total number of x, with £ having the form of %, ke Zand z € [—g,

(1 —sinz)cosz] >0

mH O Q @ »
o

10
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] , for which
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Question 14

Given the function

f(z) =23 —32%2 — 92+ 10
What is the value of f(—2022) 4 f(—2020) + f(—2018) + ... + f(2020) + f(2022) + f(2024)?
—2022
—2024

2024

2022

#= O Q w »

2020
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Question 15

Given that for f(x):

fle+2)[1 = f(x)] =1+ f(x)

Now, we know that f(0) =2, f(1) = 3. What is the value of f(2028)7

N O

g O Q & »
w

Q
|
\
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Question 16

Given two functions:
flx)=a%—22%2 -3z +p

g(x) =Ilnzx

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

H O Q @& »
Do

Qiuyun Community Paper 17



Question 17

The two roots of the quadratic 1222 — 5z — 3 are distinct real numbers. For every non-negative integer n,
let s,, be the sum of the nth powers of these two roots.

What is the value of the infinite series

Sg+ S +sg+... 7

13
A —
9
B U
9
19
CcC —
4
17
D —
4
g 2
4
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Question 18

A line which passes (0, 0) is drawn tangent to the quadratic function 22 — 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 Q7

(Notice: P is not included.)

A 2
13
B —
6
c !
3
15
D —
6
E 5
3
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Question 19

S

n

. 1
sequence whose common difference is 3

is the sum of the first n terms of A,. The first term a; = 1 and the sequence {

Which of the following statements is true for all n?

A

1 1
— 4+ —+
a; Gy

1 1
—+ — 4+
ay Qg

1 1
— + —+
ay Qg

1 1
— 4+ — 4+
a; Gy

None of the statements above is true.
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1

ek — <2
a’I’L
1

ek —>2
an
1

=<1
an
1

e —>1
a

n
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S
3

} is an arithmetic



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) = | ggtga | + 10 (n = 100 x| g5 )

(All the logarithms are base 10.)

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

A 108
104
100
96

#H O Q W

92
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