
Solution Marks

ELITE-2425-MOCK-SET 8-MATH-CP 1
Suggested solutions

1.
(𝑚2𝑛−3)−7

𝑚−3𝑛20 =
𝑚−14𝑛21

𝑚−3𝑛20 1M

=
𝑛21−20

𝑚−3+14 1M

=
𝑛

𝑚11 1A

2. Mean =
20 + 23 + . . . + 63

25
= 45 1A

Lower quartile = 35 1A
Standard deviation ≈ 12.2 1A

3. Let the number of boys and girls in the school be 𝑏 and 𝑔 respectively.{
𝑏 = 𝑔(1 + 15%) 1A

𝑏 − 85 = 𝑔(90%)

1.15𝑔 − 85 = 0.9𝑔 1M

𝑔 = 340

When 𝑔 = 340, 𝑏 = 𝑔(1 + 15%) = 391. The total number of boys and girls is 340 + 391 = 731 1A

4. (a) 𝑥3𝑦 − 4𝑥𝑦3 = 𝑥𝑦(𝑥2 − 4𝑦2)

= 𝑥𝑦(𝑥 + 2𝑦) (𝑥 − 2𝑦) 1A

(b) 2𝑥2 − 3𝑥𝑦 − 2𝑦2 = (𝑥 − 2𝑦) (2𝑥 + 𝑦) 1A

(c) 𝑥3𝑦 − 4𝑥𝑦3 − 2𝑥2 + 3𝑥𝑦 + 2𝑦2 = 𝑥𝑦(𝑥 + 2𝑦) (𝑥 − 2𝑦) − (𝑥 − 2𝑦) (2𝑥 + 𝑦) 1M

= (𝑥 − 2𝑦) [𝑥𝑦(𝑥 + 2𝑦) − (2𝑥 + 𝑦)] 1A

= (𝑥 − 2𝑦) (𝑥2𝑦 + 2𝑥𝑦2 − 2𝑥 − 𝑦)

5. (a) Cost per kg =
2(27) + 1(66)

2 + 1
1M

= $40/kg 1A

(b) Required marked price =
40(1 + 20%)

1 − 20%
1M

= $60 1A
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6. (a) 𝑓

(
1
2

)
= 2

(
1
2

) [
2
22 + 5

]
− 𝑘

(
1
2

)2
− 7 = −3 1M

𝑘 = 6 1A

(b) 𝑓 (𝑥) = 2𝑥(2𝑥2 + 5) − 6𝑥2 − 7 = 4𝑥3 − 6𝑥2 + 10𝑥 − 7
4𝑥2 + 2𝑥 + 14

𝑥 − 2
)

4𝑥3 − 6𝑥2 + 10𝑥 − 7
4𝑥3 − 8𝑥2

2𝑥2 + 10𝑥
2𝑥2 − 4𝑥

14𝑥 − 7
14𝑥 − 28

21
1M

Required quotient is 4𝑥2 + 2𝑥 + 14. 1A

7. (a)
sin(90◦ + 𝜃)

cos(270◦ − 𝜃) =
cos 𝜃
− sin 𝜃

1A

= − 1
tan 𝜃

(b)
sin(90◦ + 𝜃)

cos(270◦ − 𝜃) = 1

− 1
tan 𝜃

= 1 1M

tan 𝜃 = −1

𝜃 = 135◦ or 315◦ 1A+1A

8. (a) 204◦ − 24◦ = 180◦. So, 𝑃, 𝑂 and 𝑄 are collinear. 1M
114◦ − 24◦ = 90◦. So, 𝑃𝑄 ⊥ 𝑂𝑅. 1A

(b) Perimeter =
√︁

152 + 362 +
√︁

272 + 362 + (15 + 27) 1M+1M

= 126 1A
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9. (a) ∠𝑄𝑃𝑅 = ∠𝑆𝑃𝑇 (given)

𝑃𝑅 = 𝑃𝑆 (given)

∠𝑃𝑇𝑆 = ∠𝑃𝑄𝑅 (equal chords, equal ∠s)

△𝑃𝑄𝑅 � △𝑃𝑇𝑆 (AAS)

Marking Scheme

Case 1 Any correct proof with correct reasons. 2

Case 2 Any correct proof without reasons. 1

(b) △𝑃𝑄𝑅 � △𝑃𝑇𝑆

𝑄𝑅 = 𝑇𝑆 1M

∠𝑄𝑇𝑅 = ∠𝑆𝑅𝑇 1M
So, 𝑄𝑇//𝑅𝑆. The claim is agreed. 1A

10. (a) Let 𝑔(𝑥) = 𝑎𝑥 + 𝑏𝑥2, where 𝑎 and 𝑏 are non-zero constants. 1A{
−93 = −3𝑎 + 9𝑏 1M

2 = 2𝑎 + 4𝑏

Solving, 𝑎 = 13 and 𝑏 = −6 1A

(b) 13𝑥 − 6𝑥2 = 𝑥 + 𝑘

−6𝑥2 + 12𝑥 − 𝑘 = 0
Δ = 122 − 4(−6) (−𝑘) ≥ 0 1M

𝑘 ≤ 6 1A

11. (a) Median = 26.5 min 1A
Range = 42.3 − 16.8 = 25.5 min 1A

(b) Let 𝑡 minutes be the time taken by the new student.

28 × 35 + 𝑡 = (28 − 0.3) × 36

𝑡 = 17.2 1A

Range = 42.3 − 16.8 = 25.5 1M
The claim is not correct. 1A
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12. (a) Slope of 𝐿1 =
7
6

1A
Equation of 𝐿2 is

𝑦 + 12 =
−6
7
(𝑥 − 14) 1M

6𝑥 + 7𝑦 = 0 1A

(b) Solve


6𝑥 + 7𝑦 = 0

7𝑥 − 6𝑦 − 22 = 0
, the coordinates of 𝑀 are

(
154
85

, −132
85

)
. 1A

Coordinates of 𝐻 and 𝐾 are
(
22
7
, 0

)
and

(
0, −11

3

)
. 1A

Since 𝐻, 𝑀 and 𝐾 are collinear,
Required ratio = 𝐻𝑀 : 𝐾𝑀

=

(
22
7

− 154
85

)
:

154
85

1M

= 36 : 49 1A

13. (a) 𝐵𝐶 =
√︁

402 − 242 = 32 cm 1A

Height of the pyramid =

√︄
292 −

(
40
2

)2
= 21 cm

Volume of the pyramid =
1
3
(24) (32) (21) 1M

= 5376 cm3 1A
(b) (i) Let 𝑟 cm and ℎ cm be the radius and the height of the cylinder.

4𝜋𝑟2 = 2𝜋𝑟2 + 2𝜋𝑟ℎ 1M

𝑟 = ℎ

4
3
𝜋𝑟3 + 𝜋𝑟2(𝑟) = 5376 1M

𝜋𝑟3 = 2304

Volume of the sphere =
4
3
𝜋𝑟3 = 3072 cm3 1A

(ii) Original total surface area

= (24) (32) + (24)
√

212 + 162

2
× 2 + (32)

√
212 + 122

2
× 2 1M

≈ 2180 cm2

New total surface area

= 4𝜋𝑟2 × 2

= 8𝜋
(
2304
𝜋

) 2
3

≈ 2040 cm2 < 2180 cm2 1A
The claim is disagreed. 1A
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14. (a)
√︁
(𝑥 − 6)2 + (𝑦 + 4)2 =

√︁
(12 − 6)2 + (4 + 4)2 1M

(𝑥 − 6)2 + (𝑦 + 4)2 = 100 1A

(b) When (𝑥, 𝑦) = (−2, −10), (𝑥 − 6)2 + (𝑦 + 4)2 = (−2 − 6)2 + (−10 + 4)2 = 100. 1M
Thus, 𝐵 (−2, −10) lies on 𝛤. 1

(c) Let 𝑀 be the mid-point of 𝐴𝐵. The coordinates of 𝑀 are (5, −3). 1A
𝑄 lies on the perpendicular bisector of 𝐴𝐵. So, 𝑄𝑀 ⊥ 𝐴𝐵.
𝑄𝑀 = 𝐺𝐴 − 𝐺𝑀 = 10 −

√︁
(6 − 5)2 + (−3 + 4)2 = 10 −

√
2 1A

𝐴𝑀 =
√︁
(12 − 5)2 + (4 + 3)2 =

√
98

tan∠𝑄𝐴𝐵 =
10 −

√
2

√
98

1M

∠𝑄𝐴𝐵 ≈ 40.9◦ > 40◦ 1A
The claim is correct. 1A

15. Substitute (0, 1) and (1, 6),{1 = 𝑚 − 2𝑛

6 = 𝑚𝑛 − 2𝑛

6 = (2𝑛 + 1)𝑛 − 2𝑛 1M

0 = 2𝑛2 − 𝑛 − 6

𝑛 = 2 or − 3
2

(rejected) 1A
When 𝑛 = 2, 𝑚 = 2(2) + 1 = 5.
𝑦 = 5 × 2𝑥 − 4

2𝑥 =
𝑦 + 4

5

𝑥 = log2
𝑦 + 4

5
1A

16. (a) 𝑧 =
5(𝑎 + 𝑖)
𝑎 − 𝑖 × 𝑎 + 𝑖

𝑎 + 𝑖 1M

=
5(𝑎2 − 1) + 10𝑎𝑖)

𝑎2 + 1

=
5(𝑎2 − 1)
𝑎2 + 1

+ 10𝑎
𝑎2 + 1

𝑖 1A

(b)
5(𝑎2 − 1)
𝑎2 + 1

− 10𝑎
𝑎2 + 1

= 1 1M

5𝑎2 − 10𝑎 − 5 = 𝑎2 + 1

4𝑎2 − 10𝑎 − 6 = 0

𝑎 = 3 or − 0.5 (rejected) 1A
𝑧 = 4 + 3𝑖, and the two roots of the equation are 4 ± 3𝑖.
𝑠 = (4 + 3𝑖) (4 − 3𝑖) = 25 1A
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17. (a) 𝑓 (𝑥) = −1
3
𝑥2 − 𝑘

2
𝑥 + 𝑘 − 1

=
−1
3

(
𝑥2 + 3𝑘

2
+ 9𝑘2

16

)
+ 3𝑘2

16
+ 𝑘 − 1 1M

=
−1
3

(
𝑥 + 3𝑘

4

)2
+ 3𝑘2

16
+ 𝑘 − 1

The coordinates of 𝑆 are
(
−3𝑘

4
,

3𝑘2

16
+ 𝑘 − 1

)
. 1A

(b) (i) 𝑔(𝑥) = 3
2
𝑓 (−𝑥)

The coordinates of 𝑇 are
(
3𝑘
4
,

9𝑘2

32
+ 3𝑘

2
− 3

2

)
. 1A

(ii) Since 𝑆 is the orthocentre of △𝑂𝑆𝑇 , ∠𝑂𝑆𝑇 = 90◦.
3𝑘2

16 + 𝑘 − 1
−3𝑘

4
×

9𝑘2

32 + 3𝑘
2 − 3

2 − 3𝑘2

16 − 𝑘 + 1
3𝑘
4 + 3𝑘

4
= −1 1M

1
2

(
3𝑘2

16
+ 𝑘 − 1

)2

=
9𝑘2

8
3𝑘2

16
+ 𝑘 − 1 = ±3𝑘

2

If
3𝑘2

16
+ 𝑘 − 1 =

3𝑘
2

,

3𝑘2

16
− 𝑘

2
− 1 = 0

𝑘 = 4 or − 4
3

(rejected) 1A

If
3𝑘2

16
+ 𝑘 − 1 = −3𝑘

2
,

3𝑘2

16
+ 5𝑘

2
− 1 = 0

𝑘 ≈ −13.7 (rejected) or 0.389 (rejected)

Coordinates of 𝑇 are (3, 9), and the circumcentre of △𝑂𝑆𝑇 is at the mid-point of 𝑂𝑇 .

Required coordinates are
(
3
2
,

9
2

)
. 1A
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18. (a) Required probability =
3
7
× 3

8
+ 4

7
× 6

8
1M

=
33
56

1A

(b) Required probability =
33
56

+
(
23
56

)2 33
56

+
(
23
56

)4 33
56

+ . . . 1M

=

33
56

1 − 529
3136

1M

=
56
79

1A

(c) Required probability =

(
23
56

)
33
56 +

(
23
56

)3 33
56

1 − 56
79

1M+1A

≈ 0.972 1A
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19. (a) 𝐵𝐷2 = 202 + 252 − 2(20) (25) cos 120◦ 1M

𝐵𝐷 = 5
√

61 cm
202 = 252 + 𝐵𝐷2 − 2(25) (𝐵𝐷) cos∠𝐵𝐷𝐶

∠𝐵𝐷𝐶 ≈ 26.3◦ 1A
𝐴𝐷

𝐵𝐷
=
𝐵𝐷

25
1M

𝐴𝐷 = 61 cm 1A
(b) (i) Let 𝐸 be a point on 𝐷𝐶 produced such that 𝐵𝐸 ⊥ 𝐶𝐷.

Let 𝐹 be a point on 𝐴𝐷 such that 𝐸𝐹 ⊥ 𝐶𝐷. Required angle is ∠𝐵𝐸𝐹. 1A
𝐵𝐸 = 20 sin(180◦ − 120◦) = 10

√
3 cm

25
sin∠𝐷𝐴𝐶

=
61

sin 140◦
1M

∠𝐷𝐴𝐶 ≈ 15.3◦

∠𝐴𝐷𝐶 = 180◦ − 140◦ − ∠𝐷𝐴𝐶 ≈ 24.7◦

𝐷𝐸 = 𝐶𝐷 + 20 cos(180◦ − 120◦) = 35 cm
𝐸𝐹 = 𝐷𝐸 tan∠𝐴𝐷𝐶 ≈ 16.1 cm 1A

𝐷𝐹 =
𝐷𝐸

cos∠𝐴𝐷𝐶
≈ 38.5 cm

𝐵𝐹2 = 𝐵𝐷2 + 𝐷𝐹2 − 2(𝐵𝐷) (𝐷𝐹) cos∠𝐵𝐷𝐴

= 𝐵𝐷2 + 𝐷𝐹2 − 2(𝐵𝐷) (𝐷𝐹) cos∠𝐵𝐷𝐶

𝐵𝐹 ≈ 17.7 cm
𝐵𝐹2 = 𝐵𝐸2 + 𝐸𝐹2 − 2(𝐵𝐸) (𝐸𝐹) cos∠𝐵𝐸𝐹

∠𝐵𝐸𝐹 ≈ 63.7◦ 1A
Required angle is 63.7°.

(ii) Let 𝐺 be a point on the ground such that 𝐵𝐺 is perpendicular to the plane 𝐴𝐶𝐷.
Required angle is ∠𝐵𝐷𝐺. 1A
𝐵𝐺 = 𝐵𝐸 sin∠𝐵𝐸𝐹 ≈ 15.5 cm 1A

sin∠𝐵𝐷𝐺 =
𝐵𝐺

𝐵𝐷

∠𝐵𝐷𝐺 ≈ 23.4◦ 1A
Required angle is 23.4°.

(iii) Let the required distance be ℎ cm.
Area of △𝐵𝐶𝐷 =

1
2
(20) (25) (sin 120◦) = 125

√
3 cm2.

Area of △𝐴𝐶𝐷 =
1
2
(𝐴𝐷) (25) (sin∠𝐴𝐷𝐶) ≈ 319 cm2

By considering the volume of the tetrahedron 𝐴𝐵𝐶𝐷,
1
3
(125

√
3) (ℎ) = 1

3
(area of △𝐴𝐶𝐷) (𝐵𝐺) 1M

ℎ ≈ 22.9 cm < 23 cm

The claim is disagreed. 1A
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