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Section A(1) [35] 

1.         
𝑎+4

3
=

𝑏+1

2
  

2𝑎 + 8 = 3𝑏 + 3  

           3𝑏 = 2𝑎 + 5  

              𝒃 =
𝟐𝒂+𝟓

𝟑
    [3] 

2.  𝑥𝑦7

(𝑥−2𝑦3)4  

=
𝑥𝑦7

𝑥−8𝑦12  

=
𝑥1+8

𝑦12−7  

=
𝒙𝟗

𝒚𝟓  [3] 

3.  (a)  266 [1] 

 (b)  265.4 [1] 

 (c)  270 [1] 

4.       
𝟖

𝒏+𝟓+𝟖
=

𝟐

𝟓
  

2𝑛 + 26 = 40  

             𝒏 = 𝟕  [3] 

5.  (a)       9𝑟3 − 18𝑟2𝑠   

= 𝟗𝒓𝟐(𝒓 − 𝟐𝒔)  [1] 

 (b)       9𝑟3 − 18𝑟2𝑠 − 𝑟𝑠2 + 2𝑠3
  

= 9𝑟2(𝑟 − 2𝑠) − 𝑠2(𝑟 − 2𝑠)  

= (𝑟 − 2𝑠)(9𝑟2 − 𝑠2)  

= (𝒓 − 𝟐𝒔)(𝟑𝒓 + 𝒔)(𝟑𝒓 − 𝒔)   [3] 

6.  (a)      
3−𝑥

2
> 2𝑥 + 7  

3 − 𝑥 > 4𝑥 + 14  
  −5𝑥 > 11  

        𝒙 < −
𝟏𝟏

𝟓
  

𝑥 + 8 ≥ 0  

        𝑥 ≥ −8  

∴ The required range is −𝟖 ≤ 𝒙 < −
𝟏𝟏

𝟓
 [3] 

 (b)  −3 [1] 
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7.  Let $𝑥 be the cost of the vase. 

𝒄 − 𝒄(𝟏 + 𝟑𝟎%)(𝟏 − 𝟒𝟎%) = 𝟖𝟖  

                                          0.22𝑐 = 88  

                                                   𝑐 = 400  

∴ The required marked price  

= 𝟒𝟎𝟎(𝟏 + 𝟑𝟎%) 

= $𝟓𝟐𝟎 [5] 

8.  𝒙 = 𝟏𝟖𝟎° − 𝜽  

∠𝐴𝐷𝐸 = 𝑥 = 180° − 𝜃  

∠𝐵𝐸𝐷 = 𝑥 = 180° − 𝜃  

    𝑦  

= 180° − ∠𝐴𝐷𝐸 − ∠𝐵𝐸𝐷  

= 180° − 2(180° − 𝜃)  

= 𝟐𝜽 − 𝟏𝟖𝟎°  [5] 

9.  Let 𝑥 minutes be the required time. 

𝟕𝟐 (
𝒙

𝟔𝟎
) + 𝟗𝟎 (

𝟏𝟔𝟏−𝒙

𝟔𝟎
) = 𝟐𝟏𝟎  

                                 18𝑥 = 1890  

                                      𝒙 = 𝟏𝟎𝟓  

∴The required time is 105 minutes. 
[5] 

Section A(2) [35] 

10.  (a)  𝑎 − 27 = 21  

          𝒂 = 𝟒𝟖  

𝑏 − 19 = 43  

          𝒃 = 𝟔𝟐  [3] 

 (b)  Note that  38 − 20 = 18 

∴ The least possible age of the clerks in term Y is 18. 

The greatest possible range of the distribution of the ages of the clerks in the section 

= 62 − 18 

= 44 

≠ 43 

∴ The claim is disagreed. [2] 
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11.  (a)  (i)  1 [1] 

  (ii)  8 [1] 

 (b)  (i)  3 [1] 

  (ii)  19 [1] 

 (c)  0(𝑘)+1(2)+2(9)+3(6)+4(7)

𝑘+2+9+6+7
= 2  

                                 
66

𝑘+24
= 2  

                                  𝒌 = 𝟗  
[2] 

12.  (a)                                        𝑓(3) = 0  

4(3)(3 + 1)2 + 𝑎(3) + 𝑏 = 0  

                                  3𝑎 + 𝑏 = −192  

                                             𝑓(−2) = 2𝑏 + 1654  

4(−2)(−2 + 1)2 + 𝑎(−2) + 𝑏 = 2𝑏 + 165  

                                             2𝑎 + 𝑏 = −173  

Solving, we have 𝒂 = −𝟏𝟗 and 𝒃 = −𝟏𝟑𝟓 
[3] 

 (b)                                         𝑓(𝑥) = 0  

 4𝑥(𝑥 + 1)2 − 19𝑥 − 135 = 0 

   4𝑥3 + 8𝑥2 − 15𝑥 − 135 = 0 

(𝑥 − 3)(4𝑥2 + 20𝑥 + 45) = 0 

𝑥 = 3   or     4𝑥2 + 20𝑥 + 45 = 0 

For  4𝑥2 + 20𝑥 + 45 = 0, 

Δ = 202 − 4(4)(45) 

    = −320 

    < 0 

So, the equation 4𝑥2 + 20𝑥 + 45 = 0 has no real roots. 

Note that 3 is not an irrational number. 

∴ The claim is disagreed. 
[4] 
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13.  (a)  ∠𝐴𝐵𝐸 = 90° (given ) 

∠𝐷𝐶𝐸 = 180° − ∠𝐴𝐵𝐸 (int. ∠ s, AB//DC ) 

∠𝐷𝐶𝐸 = 90°  

∠𝐴𝐵𝐸 = ∠𝐷𝐶𝐸 = 90°  

∠𝐵𝐴𝐸 = 180° − ∠𝐴𝐵𝐸 − ∠𝐴𝐸𝐵 (∠ sum of Δ ) 

∠𝐵𝐴𝐸 = 90° − ∠𝐴𝐸𝐵  

∠𝐴𝐸𝐷 = 90° (given ) 

∠𝐶𝐸𝐷 = 180° − ∠𝐴𝐸𝐷 − ∠𝐴𝐸𝐵 (adj. ∠ s on st. line) 

∠𝐶𝐸𝐷 = 90° − ∠𝐴𝐸𝐵  

∠𝐵𝐴𝐸 = ∠𝐶𝐸𝐷  

∠𝐴𝐸𝐵 = ∠𝐶𝐷𝐸 (∠ sum of Δ ) 

Δ𝐴𝐵𝐸~Δ𝐸𝐶𝐷 (AAA) [2] 

 (b)  (i)      𝐵𝐸 

= √𝐴𝐸2 − 𝐴𝐵2 

= √252 − 152 
= 20 cm 

  
𝐶𝐷

𝐵𝐸
=

𝐶𝐸

𝐴𝐵
    (By (a)) 

  
𝐶𝐷

20
=

36

15
  

𝑪𝑫 = 𝟒𝟖 cm [2] 

  (ii)  The area of Δ𝐴𝐷𝐸 

=
1

2
(𝐴𝐵 + 𝐶𝐷)(𝐵𝐶) −

1

2
(𝐴𝐵)(𝐵𝐸) −

1

2
(𝐶𝐷)(𝐶𝐸)  

=
1

2
(15 + 48)(20 + 36) −

1

2
(15)(20) −

1

2
(48)(36)  

= 𝟕𝟓𝟎 𝒄𝒎𝟐 [2] 

  (iii)      𝐴𝐷 

= √𝐵𝐶2 + (𝐶𝐷 − 𝐴𝐵)2 

= √(20 + 36)2 + (48 − 15)2 
= 65 cm 

The shortest distance from 𝐸 to 𝐴𝐷 

= 
2(750)

65
 

= 23.077 
> 23 

∴ There is no such a point F. [2] 
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14.  (a)  The required volume 

= 𝜋(82)(64)  

= 𝟒𝟎𝟗𝟔𝝅 cm3 [2]  

 (b)  Let ℎ cm be the depth of water in the vessel. 

𝟏

𝟑
𝝅 (

𝒉

𝟑
)

𝟐

𝒉 = 𝟒𝟎𝟗𝟔𝝅 

                ℎ3 = 110592 

                  𝒉 = 𝟒𝟖 

∴ The required depth is 48 cm. [4]  

 (c)  The volume not occupied by water in the vessel 

=
1

3
𝜋(202)(60) − 4096𝜋  

= 3904𝜋 cm3 

The volume of the metal sphere 

=
4

3
𝜋(143)  

=
10976

3
𝜋 cm3 

< 3904π cm3 

∴ The water will not overflow. 
[3] 

Section B [35] 

15.  (a)  The required number 

=  8! 

= 𝟒𝟎𝟑𝟐𝟎  [1] 

 (b)  The required number 

= 𝑃2
4 × 𝑃6

6  

= 𝟖𝟔𝟒𝟎  
[2] 

16.  (a)  Let 𝑎 and 𝑟 be the first term and the common ratio of the sequence 

respectively. 

{𝑎𝑟2 = 720
𝑎𝑟3 = 864

  

Solving, we have 𝑎 = 500 

∴  𝐓he first term is 500. 
[2] 
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 (b)  Note that 𝑟 = 1.2 

500(1.2𝑛) + 500(1.22𝑛) < 5 × 1014 

(1.2𝑛)2 + (1.2𝑛) − 1012 < 0 

−1−√12−4(1)(−1012)

2
< 1.2𝑛 <

−1+√12−4(1)(−1012)

2
   

log 1.2𝑛 < log (
−1+√12−4(1)(−1012)

2
)  

            𝑛 < 75.7755 

∴ The greatest value of 𝒏 is 75. [3] 

17.  (a)  By sine formula, we have 

𝐴𝐷

sin 20°
=

60

sin(180°−120°−20°)
  

    𝐴𝐷 = 31.92533317 cm 

    𝑨𝑫 = 𝟑𝟏. 𝟗 cm [2] 

 (b)  (i)  By cosine formula, we have 

cos ∠𝐴𝐵𝐶 =
𝐴𝐵2+𝐵𝐶2−𝐴𝐶2

2(𝐴𝐵)(𝐵𝐶)
  

cos ∠𝐴𝐵𝐶 =
602+(31.92633317)2−402

2(60)(31.92633317)
  

       ∠𝐴𝐵𝐶 = 37.99207534° 

       ∠𝑨𝑩𝑪 = 𝟑𝟖. 𝟎° [2] 

  (ii)  In Figure 3(a), 𝐴𝑃 produced meets 𝐶𝐷 at 𝑄,  

where 𝑃 is the foot of the perpendicular from 𝐴 to 𝐵𝐷 . 

Note that the required angle is ∠𝐴𝑃𝑄 in Figure 3(b). 

    𝐴𝑃  

= 𝐴𝐷 sin ∠𝐴𝐷𝑃 

= 31.92533317 sin(l80° -120° - 20°) 

= 20.5212086 cm 

𝐷𝑃2 = 𝐴𝐷2 − 𝐴𝑃2  

𝐷𝑃2 = (31.92533317)2 − (20.5212086)2  

  𝐷𝑃 = 24.45622407 cm 

    𝑃𝑄  

= 𝐷𝑃 tan ∠𝑃𝐷𝑄  

= (24.45622407) tan 20° 

= 8.901337605 cm  
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   𝐷𝑄2 = 𝐷𝑃2 + 𝑃𝑄2  

𝐷𝑄2 = (24.45622407)2 + (8.901337605)2  

  𝐷𝑄 = 26.02577006 cm 

Note that ∠𝐴𝐷𝐶 = ∠𝐴𝐵𝐶 =37.99207534° . 

By cosine formula, we have 

𝐴𝑄2 = 𝐴𝐷2 + 𝐷𝑄2 − 2(𝐴𝐷)(𝐷𝑄) cos ∠ 𝐴𝐷𝐶 

  𝐴𝑄 = 9.67076991  cm 

By cosine formula, we have 

cos ∠𝐴𝑃𝑄 =
𝐴𝑃2 + 𝑃𝑄2 − 𝐴𝑄2

2(𝐴𝑃)(𝑃𝑄)
 

       ∠𝐴𝑃𝑄 = 71.91411397° 

       ∠𝐴𝑃𝑄 = 71.9° 

∴ The required angle is 71.9°. [3] 

18.  (a)  Let 𝒇(𝒙) = 𝒂𝒙𝟐 + 𝒃𝒙 

∴ {
4𝑎 + 2𝑏 = 60
9𝑎 + 3𝑏 = 99

  

Solving, we have 𝒂 = 𝟑 and 𝒃 = 𝟐𝟒 . 

∴  𝑓(𝑥) = 3𝑥2 + 24𝑥 
[3] 

 (b)  (i)      𝑓(𝑥) 

= 3𝑥2 + 24𝑥 
= 3(𝑥2 + 8𝑥) 
= 3(𝑥2 +  8𝑥 + 16 − 16) 
= 3(𝑥 + 4)2 − 48 

∴  𝑸 (−𝟒, −𝟒𝟖) . [2] 

  (ii)  (−4, 75)  [1] 

  (iii)  𝑚𝑄𝑆 =
−48−0

−4−56
  

          =
4

5
  

𝑚𝑅𝑆 =
75−0

−4−56
  

         = −
5

4
  

∴ 𝑚𝑄𝑆 × 𝑚𝑅𝑆 = −1  

∴ ∠𝑄𝑆𝑅 is a right angle. 

∴ 𝑄𝑅 is a diameter of the circumcircle of Δ𝑄𝑅𝑆 . 

Note that 𝑃 is the circumcentre of Δ𝑄𝑅𝑆 . 

∴ 𝑷 is the mid-point of the line segment joining 𝑸 and 𝑹. [2] 
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19.  (a)  The equation of 𝑪 is (𝒙 − 𝟖)𝟐 + (𝒚 − 𝟐)𝟐 = 𝒓𝟐 

Putting 𝑦 =
𝑘𝑥− 21

5
 in (𝑥 − 8)2 + (𝑦 − 2)2 = 𝑟2, we have 

 (𝑥 −  8)2 + (
𝑘𝑥− 21

5
− 2)

2

= 𝑟2  

(𝑘2 + 25)𝑥2 + (−62𝑘 − 400)𝑥 + 2561 − 25𝑟2 = 0  

Note that 𝐿 is a tangent to 𝐶. 

Δ = (−62𝑘 − 400)2 − 4(𝑘2 + 25)(2561 − 25𝑟2) = 0  

𝒓𝟐 =
𝟔𝟒𝒌𝟐 − 𝟒𝟗𝟔𝒌 + 𝟗𝟔𝟏

𝒌𝟐 + 𝟐𝟓
 

[4] 

 (b)  (i)  ∵ 𝐿 passes through 𝐷 

∴ 18𝑘 − 5(39) − 21 = 0. 

𝑘 = 12. 

By (a), we have 𝑟2 =
64(12)2−496(12)+961

(12)2+25
 

𝒓 = 𝟓  [3] 

  (ii)  Let 𝐺 be the centre of 𝐶 . 

Note that 𝐸(0, −
21

5
) . 

Also note that 𝐺 is the in-centre of Δ𝐷𝐸𝐹 . 

𝐷𝐺2 = (18 − 8)2 + (39 − 2)2  

  𝐷𝐺 = √1469  

sin ∠ 𝐸𝐷𝐺 =
𝑟

𝐷𝐺
  

sin ∠ 𝐸𝐷𝐺 =
5

√1469
   

       ∠𝐸𝐷𝐺 =7.49585764° 

𝐸𝐺2 = (8 − 0)2 + (2 +
21

5
)

2

  

  𝐸𝐺 =
√2561

5
  

sin ∠𝐷𝐸𝐺 =
𝑟

𝐸𝐺
  

sin ∠𝐷𝐸𝐺 =
25

√2561
  

       ∠𝐷𝐸𝐺 = 29.60445074°  

Note that ∠𝐸𝐷𝐺 = ∠𝐹𝐷𝐺 and ∠𝐷𝐸𝐺 = ∠𝐹𝐸𝐺 . 

    ∠𝐷𝐹𝐸  

= 180° − (∠𝐸𝐷𝐺 + ∠𝐹𝐷𝐺) − (∠𝐷𝐸𝐺 + ∠𝐹𝐸𝐺)  

= 180° − 2(7.49585764°) − 2(29.60445074°)  

= 105.7 993832°  [5] 
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> 90°  

∴  𝚫𝑫𝑬𝑭 is an obtuse-angled triangle. 
 


