
Solution Marks

ELITE-2425-MOCK-SET 17-MATH-CP 1
Suggested solutions

1.
ℎ3𝑘−5

(ℎ2𝑘3)−2 =
ℎ3𝑘−5

ℎ−4𝑘−6 1M

= ℎ3+4𝑘−5+6 1M

= ℎ7𝑘 1A

2.
3 + 𝑟

5
=

4 − 𝑠

3
9 + 3𝑟 = 20 − 5𝑠 1M

5𝑠 = 11 − 3𝑟 1M

𝑠 =
11 − 3𝑟

5
1A

3. (a) 10𝑥2 + 3𝑥𝑦 − 𝑦2 = (5𝑥 − 𝑦) (2𝑥 + 𝑦) 1A

(b) 6𝑥 + 3𝑦 − 10𝑥2 − 3𝑥𝑦 + 𝑦2

= 3(2𝑥 + 𝑦) − (5𝑥 − 𝑦) (2𝑥 + 𝑦) 1M

= (2𝑥 + 𝑦) (3 − 5𝑥 + 𝑦) 1A

4. Let 𝑥 and 𝑦 be the original number of males and females respectively.
𝑥 + 4
𝑦 − 8

=
1
2

1A

2𝑥 + 8 = 𝑦 − 8

𝑦 = 2𝑥 + 16

Suppose 2 males leave the company and 2 females join the company.
𝑥 − 2
𝑦 + 2

=
1
4

1A

𝑥 − 2
(2𝑥 + 16) + 2

=
1
4

1M

4𝑥 − 8 = 2𝑥 + 18

𝑥 = 13

Required number = 13 + (2 × 13 + 16)

= 55 1A

ELITE-2425-MOCK-SET 17-MATH-CP 1-MS-1 1 Dexter Wong @ Beacon College



Solution Marks

5. (a) 2(3𝑥 − 2) ≤ 11

6𝑥 ≤ 15

𝑥 ≤ 5
2

1A
𝑥 − 5

2
<

4𝑥
3

−5𝑥
6

<
5
2

𝑥 > −3 1A

Thus, we have −3 < 𝑥 ≤ 5
2

. 1A

(b) 5 1A

6. (a) Percentage profit =
28

140 − 28
× 100% 1M

= 25% 1A

(b) Marked price =
140

1 − 20%
1M

= $175 1A

7. (a) Mean =
3(80◦) + 2(70◦) + 1(90◦) + 0

360◦
1M

=
47
36

1A

(b) Required probability =
360 − 80

360
1M

=
7
9

1A

8. ∠𝑃𝑂𝑄 = 150◦ − 60◦ = 90◦

122 + 𝑟2 = 132

𝑟 = 5 or − 5 (rejected) 1A

Area of △𝑃𝑂𝑄 =
1
2
× 5 × 12

= 30

Area of △𝑃𝑂𝑅 =
1
2
× (2 × 12 sin 60◦) × (12 cos 60◦) 1M+1M

= 36
√

3

≈ 62.4

> 2 × 30
The claim is agreed. 1A
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9. (a) ∠𝐴𝐵𝐹 = ∠𝐷𝐸𝐹 (alt. ∠s, 𝐴𝐵//𝐸𝐶)

∠𝐴𝐹𝐵 = ∠𝐷𝐹𝐸 (vert. opp. ∠s)

△𝐴𝐵𝐹 ∼ △𝐷𝐸𝐹 (AA)

Marking Scheme

Case 1 Any correct proof with correct reasons. 2

Case 2 Any correct proof without reasons. 1

(b)
𝐸𝐹

𝐵𝐹
=

𝐷𝐹

𝐴𝐹
1M

𝐸𝐹

13
=

15
5

𝐸𝐹 = 39 cm
𝐶𝐸 =

√︁
(13 + 39)2 − (5 + 15)2 1M

= 48 cm 1A

10. (a) Let 𝐶 = 𝑚𝑎2 + 𝑛𝑎3, where 𝑚 and 𝑛 are non-zero constants. 1A{
0.28 = 4𝑚 + 8𝑛 1M

2.5 = 25𝑚 + 125𝑛

Solving, we have 𝑚 =
1
20

and 𝑛 =
1

100
. 1A

Required cost

=
1
20

(4)2 + 1
100

(43)

= $1.44 1A

(b) 1.5𝑧 =
1
20

𝑧2 + 1
100

𝑧3 1M

0 = 𝑧

(
𝑧2

100
+ 𝑧

20
− 3

2

)
𝑧 = 0 (rejected) or 10 or − 15 (rejected) 1A
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11. (a) (50 + 𝑐) − 24 = 33 1M

𝑐 = 7 1A

(b)
43 + (40 + 𝑏)

2
− (20 + 𝑎) + 26

2
≥ 20 1M

𝑏 − 𝑎 ≥ 3
There are only two cases.

Case 1: mode is 24.
We have 𝑎 = 4 and 𝑏 ≠ 3. 1M

𝑏 − 4 ≥ 3

𝑏 ≥ 7

When 𝑎 = 4 and 𝑏 = 7, standard deviation ≈ 10.3 1M
When 𝑎 = 4 and 𝑏 = 8, standard deviation ≈ 10.4

Case 2: mode is 43.
We have 𝑎 ≠ 4 and 𝑏 = 3.

3 − 𝑎 ≥ 3

𝑎 ≤ 0 (rejected)

Thus, the greatest possible standard deviation is 10.4. 1A

12. (a) Let 𝑥 cm3 be the volume of 𝑋 .(
6

6 + 3

)3
=

𝑥 − 114𝜋
𝑥

1M+1A

8𝑥 = 27(𝑥 − 114𝜋)

𝑥 = 162𝜋 1A

(b) Let 𝑟 cm be the base radius of 𝑋 .
1
3
𝜋𝑟2(9) = 162𝜋 1M

𝑟 =
√

54

Slant height =
√︃
(
√

54)2 + 92 1M

=
√

135 cm
Total surface area

= 𝜋
√

54
√

135 + 𝜋(
√

54)2 1A

≈ 438 cm2

≈ 0.0438 m2

> 0.04 m2

The total surface area is not less than 0.04 m2. 1A
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13. (a) Let 𝑓 (𝑥) = (2𝑥2 + 7𝑥 + 3) (𝑥2 + 𝐴𝑥 + 𝐵) − 160𝑥 − 80, where 𝐴 and 𝐵 are constants. 1M
Compare the coefficients of 𝑥3.

−5 = 2𝐴 + 7 1M

𝐴 = −6

Compare the constant terms.

−5 = 3𝐵 − 80

𝐵 = 25

Required quotient is 𝑥2 − 6𝑥 + 25. 1A

(b) 𝑓 (1) = (2 + 7 + 3) (1 − 6 + 25) − 160 − 80 1M

= 0
𝑥 − 1 is a factor of 𝑓 (𝑥). 1A

(c) 𝑓 (𝑥) = 0

(2𝑥2 + 7𝑥 + 3) (𝑥2 − 6𝑥 + 25) − 160𝑥 − 80 = 0

(2𝑥 + 1) (𝑥 + 3) (𝑥2 − 6𝑥 + 25) − 80(2𝑥 + 1) = 0

(2𝑥 + 1) [(𝑥 + 3) (𝑥2 − 6𝑥 + 25) − 80] = 0

(2𝑥 + 1) (𝑥3 − 3𝑥2 + 7𝑥 − 5) = 0

(2𝑥 + 1) (𝑥 − 1) (𝑥2 − 2𝑥 + 5) = 0 1M

𝑥 = −1
2

or 1 or 𝑥2 − 2𝑥 + 5 = 0

Consider the equation 𝑥2 − 2𝑥 + 5 = 0.

Δ = 22 − 4(1) (5) 1M

= −16

< 0

The equation 𝑥2 − 2𝑥 + 5 = 0 has no real roots and hence no irrational roots.
The equation 𝑓 (𝑥) = 0 has no irrational roots.
The claim is disagreed. 1A
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14. (a) Let the equation of the circle be 𝑥2 + 𝑦2 + 𝐷𝑥 + 𝐸𝑦 + 𝐹 = 0, where 𝐷, 𝐸 and 𝐹 are constants.
02 + 22 + 0 + 2𝐸 + 𝐹 = 0
42 + 02 + 4𝐷 + 0 + 𝐹 = 0 1M
92 + 52 + 9𝐷 + 5𝐸 + 𝐹 = 0

Subtract one equation from another.{
102 + 9𝐷 + 3𝐸 = 0 1M

90 + 5𝐷 + 5𝐸 = 0
Solving, we have 𝐷 = −8, 𝐸 = −10 and 𝐹 = 16.
Required equation is 𝑥2 + 𝑦2 − 8𝑥 − 10𝑦 + 16 = 0. 1A

(b) The coordinates of the centre of 𝐶 are (4, 5).
Radius =

√︁
42 + 𝑡2 − 16 = 5

Distance from 𝑀 to the centre of 𝐶

=
√︁
(5 − 4)2 + (8 − 5)2 1M

=
√

10

< 5
Thus, 𝑀 lies inside 𝐶. 1

(c) (i) 𝐺, 𝑀 and 𝑁 are collinear. 1A

(ii) Slope =
8 − 5
5 − 4

= 3 1M
Required equation is

𝑦 − 5 = 3(𝑥 − 4)

3𝑥 − 𝑦 − 7 = 0 1A

15. (a) Required probability =
𝐶9

2𝐶
3
2𝐶

4
2

𝐶16
6

1M

=
81

1001
1A

(b) Required probability =
𝐶9

2 (𝐶
7
4 − 𝐶4

4 )
𝐶16

6
1M

=
153
1001

1A
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16. (a) Let 𝑟 be the common ratio.

8𝑟 + 8𝑟2 = 30 1M

8𝑟2 + 8𝑟 − 30 = 0

𝑟 = 1.5 or − 2.5 (rejected) 1A

(b) 8 + 8(1.5) + 8(1.5)2 + . . . + 8(1.5)𝑛−1 > 2.4 × 1012

8(1.5𝑛 − 1)
1.5 − 1

> 2.4 × 1012 1M

1.5𝑛 > 0.5 × 1012 + 1

𝑛 log 1.5 > log
(
0.5 × 1012 + 1

)
1M

𝑛 > 63.5
The least value of 𝑛 is 64. 1A

17. (a) Perpendicular distance from 𝑃 to 𝐴𝐵 =
20 × 2

5
= 8 1M

Locus of 𝑃 is a pair of straight lines parallel to 𝐴𝐵, maintaining a distance of 8 to 𝐴𝐵.
Let 𝜃 be the inclination of 𝐴𝐵.
tan 𝜃 =

6 − 3
4 − 0

=
3
4

. So, cos 𝜃 =
4

√
32 + 42

=
4
5

.

Let 𝑐 be the 𝑦-intercept of 𝛤.
4
5
=

8
±(𝑐 − 3) 1M

𝑐 = −7 or 13

The equation of 𝛤 is 𝑦 =
3
4
𝑥 − 7 or 𝑦 =

3
4
𝑥 + 13. 1A

(b) Perpendicular distance from 𝑃 to 𝐴𝐵 = 8 > 5.
It is not possible to have 𝐴𝑃 = 𝐴𝐵 or 𝐵𝑃 = 𝐴𝐵.
When 𝐴𝑃 = 𝐵𝑃, 𝑃 lies on perpendicular bisector of 𝐴𝐵.
Equation of perpendicular bisector of 𝐴𝐵 is

𝑦 − 9
2
= −4

3
(𝑥 − 2) 1M

𝑦 = −4
3
𝑥 + 43

6

Solve


𝑦 = −4

3
𝑥 + 43

6
𝑦 =

3
4
𝑥 − 7

or


𝑦 = −4

3
𝑥 + 43

6
𝑦 =

3
4
𝑥 + 13

,

the coordinates of 𝑃 are
(
34
5
, −19

10

)
or

(
−14

5
,

109
10

)
. 1A+1A
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18. (a) 𝐴𝑁 = 𝐴𝑀 = 𝑎 sin 60◦ =
√

3𝑎
2

cm 1M

𝑀𝑁 =
𝐵𝐶

2
=

𝑎

2
cm 1M

𝑀𝑁2 = 𝐴𝑀2 + 𝐴𝑁2 − 2(𝐴𝑀) (𝐴𝑁) cos∠𝑀𝐴𝑁 1M

𝑎2

4
=

3𝑎2

4
+ 3𝑎2

4
− 2

(
3𝑎2

4

)
cos∠𝑀𝐴𝑁

1
4
=

3
2
− 3

2
cos∠𝑀𝐴𝑁

∠𝑀𝐴𝑁 ≈ 33.6◦ 1A

(b) Since 𝑉𝑋 <
1
2
𝑉𝐵 and 𝑉𝑌 <

1
2
𝑉𝐶, we have 𝑉𝑋 < 𝑉𝑀 and 𝑉𝑌 < 𝑉𝑁 . 1M

Note that △𝑉𝑋𝑌 ∼ △𝑉𝑀𝑁 , we have
𝑋𝑌

𝑀𝑁
=

𝑉𝑋

𝑉𝑀
< 1 and 𝑋𝑌 < 𝑀𝑁 .

Note that 𝐴𝑀 ⊥ 𝑉𝐵 and 𝐴𝑁 ⊥ 𝑉𝐶, we have 𝐴𝑋 > 𝐴𝑀 and 𝐴𝑌 > 𝐴𝑁 .
Consider △𝑋𝐴𝑌 .

sin
∠𝑋𝐴𝑌

2
=

𝑋𝑌 ÷ 2
𝐴𝑋

<
𝑀𝑁 ÷ 2
𝐴𝑀

1M

= sin
∠𝑀𝐴𝑁

2

We have sin
∠𝑋𝐴𝑌

2
< sin

∠𝑀𝐴𝑁

2
. 1M

Thus,
∠𝑋𝐴𝑌

2
<

∠𝑀𝐴𝑁

2
and ∠𝑋𝐴𝑌 < ∠𝑀𝐴𝑁 .

The claim is agreed. 1A
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19. (a) 𝑓 (𝑥) = 2𝑥2 + (−16𝑘 − 8)𝑥 + 32𝑘2 + 31𝑘 + 18

= 2[𝑥2 − 2(4𝑘 + 2)𝑥 + (4𝑘 + 2)2 − (4𝑘 + 2)2] + 32𝑘2 + 31𝑘 + 18 1M

= 2[𝑥 − (4𝑘 + 2)]2 − 𝑘 + 10
The coordinates of 𝑄 are (4𝑘 + 2, −𝑘 + 10). 1A

(b) (2𝑘 + 12, −𝑘 − 4) 1A

(c) (i) The coordinates of the mid-point of 𝑄𝑆 are (4𝑘, −𝑘 + 3).
Slope of 𝑄𝑆 =

(−𝑘 + 10) − (−𝑘 − 4)
(4𝑘 + 2) − (4𝑘 − 2) =

7
2

Required equation is

𝑦 − (−𝑘 + 3) = −2
7
(𝑥 − 4𝑘) 1M

2𝑥 + 7𝑦 − 𝑘 − 21 = 0 1A

(ii) 𝑥-coordinate of 𝐺 =
(2𝑘 + 12) + (4𝑘 − 2)

2
1M

= 3𝑘 + 5
𝐺 lies on the perpendicular bisector of 𝑄𝑆.

2(3𝑘 + 5) + 7𝑦 − 𝑘 − 21 = 0 1M

𝑦 =
11 − 5𝑘

7

The coordinates of 𝐺 are
(
3𝑘 + 5,

11 − 5𝑘
7

)
. 1A

(iii) Suppose 𝐴𝑄𝐺𝑆 is a square, we have 𝐺𝑄 ⊥ 𝐺𝑆. 1M
11−5𝑘

7 − (−𝑘 + 10)
(3𝑘 + 5) − (4𝑘 + 2) ×

11−5𝑘
7 − (−𝑘 − 4)

(3𝑘 + 5) − (4𝑘 − 2) = −1

2𝑘 − 59
7

× 2𝑘 + 39
7

= −(3 − 𝑘) (7 − 𝑘)

53𝑘2

49
− 530𝑘

49
− 1272

49
= 0

𝑘 = 12 or − 2 (rejected) 1A

Note that ∠𝐴𝑄𝐺 = ∠𝐴𝑆𝐺 = 90◦. 1M
When 𝑘 = 12, ∠𝑄𝐴𝑆 = 360◦ − 90◦ × 3 = 90◦ and 𝐺𝑄 = 𝐺𝑆.
𝐴𝑄𝐺𝑆 is a square when 𝑘 = 12.
It is possible. 1A
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