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Section A(1) [35] 

1.  9(ℎ + 6𝑘) = 7ℎ + 8 

 9ℎ + 54𝑘 = 7ℎ + 8 

    9ℎ − 7ℎ = 8 − 54𝑘 

                 𝒉 = 𝟒 − 𝟐𝟕𝒌 [3] 

2.  
=

3

7𝑥 − 6
−

2

5𝑥 − 4
 

=
3(5𝑥 − 4) − 2(7𝑥 − 6)

(7𝑥 − 6)(5𝑥 − 4)
 

=
15𝑥 − 12 − 14𝑥 + 12

(7𝑥 − 6)(5𝑥 − 4)
 

=
𝒙

(𝟕𝒙 − 𝟔)(𝟓𝒙 − 𝟒)
 

[3] 

3.              242 + (13 + 𝑟)2 = (17 − 3𝑟)2 

576 + 169 + 26𝑟 + 𝑟2 = 289 − 102𝑟 + 9𝑟2 

        8𝑟2 − 128𝑟 − 456 = 0 

          8(𝑟 + 3)(𝑟 − 19) = 0 

       𝒓 = −𝟑 or 𝒓 = 𝟏𝟗 (rejected) 

∴ 𝑟 = −3 [3] 

4.  (a)  = 4𝑚2 − 9 
= (𝟐𝒎 + 𝟑)(𝟐𝒎 − 𝟑) [1] 

 (b)  = 2𝑚2𝑛 + 7𝑚𝑛 − 15𝑛 
= 𝑛(2𝑚2 + 7𝑚 − 15) 
= 𝒏(𝟐𝒎 − 𝟑)(𝒎 + 𝟓) [1] 

 (c)  = 4𝑚2 − 9 − 2𝑚2𝑛 − 7𝑚𝑛 + 15𝑛 
= (2𝑚 + 3)(2𝑚 − 3) − 𝑛(2𝑚 − 3)(𝑚 + 5) 
= (𝟐𝒎 − 𝟑)(𝟐𝒎 − 𝒎𝒏 − 𝟓𝒏 + 𝟑) [2] 

5.  (a)  Let $𝑚 be the marked price of the wallet. 

(1 − 25%)𝑚 = 690 

                    𝒎 = 𝟗𝟐𝟎 

∴ The required price is $920. [2] 

 (b)  Let $𝑐 be the cost of the wallet. 

(1 + 15%)𝑐 = 690 

                     𝒄 = 𝟔𝟎𝟎 

∴ The required cost is $600. [2] 
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6.  (a)  7𝑥 + 26

4
≤ 2(3𝑥 − 1) 

7𝑥 + 26 ≤ 24𝑥 − 8 
     −17𝑥 ≤ −34 
             𝒙 ≥ 𝟐 [2] 

 (b)  45 − 5𝑥 ≥ 0 
             𝒙 ≤ 𝟗 

∴2 ≤ 𝑥 ≤ 9 

∴ The required number is 8. [2] 

7.  Let 𝟏𝟑𝒌 and 𝟔𝒌 be the original number of adults and children in the playground 

respectively. 

  
𝟏𝟑𝒌 + 𝟗

𝟔𝒌 + 𝟐𝟒
=

𝟖

𝟕
 

91𝑘 + 63 = 48𝑘 + 192 
                𝑘 = 3 

∴ The required number is 39.  [4] 

8.  (a)  2 [1] 

 (b)  Note that 360° − 54° − 90° − 144° = 72° 

The mean of the distribution 

=
2(144) + 3(54) + 5(72) + 7(90)

360
 

= 𝟒 [2] 

 (c)  72 + 90

360
=

𝟗

𝟐𝟎
 

∴ The required probability is 
9

20
. [2] 

9.  (a)  Since  𝑟large: 𝑟small = 2: 1, we have 𝑉𝑙𝑎𝑟𝑔𝑒 : 𝑉𝑠𝑚𝑎𝑙𝑙 = 8: 1 

The required volume 

= 324𝜋 ×
8

1+8
  

= 𝟐𝟖𝟖𝝅 cm3 [2] 

 (b)  4

3
𝜋𝑟large

3 = 288𝜋 

      𝑟large = 6  

∴ The required radius is 3 cm. 

The sum of the surface areas 

= 4𝜋62 + 4𝜋32  

= 𝟏𝟖𝟎𝝅 cm2 [3] 
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Section A(2) [35] 

10.  (a)  Let 𝒉(𝒙) = 𝒂 + 𝒃𝒙, where 𝒂 and 𝒃 are non-zero constants. 

∵ ℎ(−2) = −96 and ℎ(5) = 72 

∴ {
 𝑎 − 2𝑏 = −96

𝑎 + 5𝑏 = 72
 

Solving, we have 𝒂 = −𝟒𝟖 and 𝒃 = 𝟐𝟒 

∴ ℎ(𝑥) = 24𝑥 − 48  [3] 

 (b)                        ℎ(𝑥) = 3𝑥2 

3𝑥2 − 24𝑥 + 48 = 0 

                            𝒙 = 𝟒 
[2] 

11.  (a)  Let 𝑎𝑥 + 𝑏 be the required quotient. 

𝑝(𝑥) = (𝑎𝑥 + 𝑏)(2𝑥2 + 9𝑥 + 14) 

∵ 𝑝(1) = 50 and 𝑝(−2) = −52 

∴  {
 (𝑎 + 𝑏)(2 + 9 + 14) = 50
(−2𝑎 + 𝑏)(8 − 18 + 14) = −52

 

Solving, we have 𝒂 = 𝟓 and 𝒃 = −𝟑. 

∴ The required quotient is 5𝑥 − 3. 
[3] 

 (b)                                                 𝑝(𝑥) = 0 

       (5𝑥 − 3)(2𝑥2 + 9𝑥 + 14) = 0 

5𝑥 − 3 = 0   or   2𝑥2 + 9𝑥 + 14 = 0 

For 2𝑥2 + 9𝑥 + 14 = 0, 

Δ = 92 − 4(2)(14) = −31 < 0 

∴ 2𝑥2 + 9𝑥 + 14 = 0 does not have real roots. 

For 5𝑥 − 3 = 0, 

𝑥 =
3

5
  which is a rational root  

∴ 𝒑(𝒙) = 𝟎 has 1 rational root. 
[3] 

12.  (a)  72 − (60 + 𝑐) = 8 

                        𝒄 = 𝟒 [2] 
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 (b)  (i)  (80 + 𝑏) − (50 + 𝑎) > 34 

                            𝑏 − 𝑎 > 4 

50+𝑎+60(2)+63+64(2)+68+69(3)+70+71(3)+72(2)+75+76+79+80+𝑏

20
= 69  

                                                                                                 𝑎 + 𝑏 = 7 

By solving, we have {
𝒂 = 𝟎
𝒃 = 𝟕

  or  {
𝒂 = 𝟏
𝒃 = 𝟔

 . [4] 

  (ii)  Case 1: 𝑎 = 0 and 𝑏 = 7 

S.D. = 7.582875444 

Case 2: 𝑎 = 1 and 𝑏 = 6 

S.D. = 7.341661937 

∴ The required S.D. is 7.34 seconds. [2] 

13.  (a)  Note that ∠𝐴𝐵𝐹 + ∠𝐴𝐸𝐷 = 180° 

∠𝐴𝐵𝐹 + 115° = 180° 

               ∠𝐴𝐵𝐹 = 65° 

Note that ∠𝐴𝐵𝐶 = 90° 

∠𝐶𝐵𝐹 + 65° = 90° 

            ∠𝑪𝑩𝑭 = 𝟐𝟓° [3] 

 (b)  ∠𝑂𝐷𝐹 = ∠𝐶𝐵𝐹 = 25° 

∠𝑂𝐵𝐹 = ∠𝑂𝐷𝐹 = 25° 

∠𝐷𝑂𝐹 = 2∠𝐶𝐵𝐹 = 2(25°) = 50° 

    ∠𝐵𝑂𝐶 

= 180° − ∠𝐷𝑂𝐹 − ∠𝑂𝐵𝐹 − ∠𝑂𝐷𝐹 

= 180° − 50° − 25° − 25° 
= 80° 

    The perimeter of the sector 𝑂𝐵𝐶 

= 
80

360
(2𝜋(18)) + 2(18) 

= 61.13 
> 60 

∴The required perimeter is not less than 60 cm. [5] 

14.  (a)  (i)        𝐵𝐶 = 𝐵𝐶  (common side) 

∠𝐵𝐶𝐺 = ∠𝐶𝐵𝐹  (alt. ∠s, CG//DB) 

∠𝐶𝐵𝐺 = ∠𝐵𝐶𝐹  (alt. ∠s, BG//EC) 

Δ𝐵𝐶𝐺 ≅ Δ𝐶𝐵𝐹  (ASA) [2] 
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  (ii)  ∠𝐶𝐵𝐹 = ∠𝐸𝐷𝐹  (alt. ∠s, BC//ED) 

∠𝐵𝐹𝐶 = ∠𝐷𝐹𝐸  (vert. opp. ∠ s) 

∠𝐵𝐶𝐹 = ∠𝐷𝐸𝐹  (∠ sum of Δ ) 

Δ𝐵𝐶𝐹~Δ𝐷𝐸𝐹  (AAA) [2] 

 (b)  (i)  By (a)(i), ∠𝐵𝐺𝐶 = ∠𝐵𝐹𝐶 

                  ∠𝐵𝐶𝐹 = ∠𝐵𝐹𝐶 

∴𝐵𝐹 = 𝐵𝐶 = 𝑙 

𝐵𝐷 cos 45° = 𝑙 

               𝐵𝐷 = √2𝑙 

𝐷𝐹 = 𝐵𝐷 − 𝐵𝐹 = √2𝑙 − 𝑙 = (√𝟐 − 𝟏)𝒍 [2] 

  (ii)  By (b)(i), Δ𝐵𝐶𝐹 is an isosceles triangle with 𝐵𝐶 = 𝐵𝐹 

By (a)(ii), Δ𝐷𝐸𝐹 is an isosceles triangle with 𝐷𝐸 = 𝐷𝐹 

    𝐴𝐸 

= 𝐴𝐷 − 𝐷𝐸 

= 𝐴𝐷 − 𝐷𝐹 

= 𝑙 − (√2 − 1)𝑙 

= (2 − √2)𝑙 

>
𝑙

2
  

𝐴𝐸 + 𝐷𝐸 = 𝑙 

 ∴ 𝐷𝐸 <
𝑙

2
 

    𝐷𝐹 <
𝑙

2
 

∴ 𝐴𝐸 > 𝐷𝐹 

∴The claim is agreed. [2] 

Section B [35] 

15.  The required number 

= 𝐶5
32 − 𝐶5

11   

= 𝟐𝟎𝟎𝟗𝟏𝟒  [3] 

16.  (a)  Putting 𝛽 = 5𝛼 − 18 in 𝛽 = 𝛼2 − 13𝛼 + 63, we have 

             5𝛼 − 18 = 𝛼2 − 13𝛼 + 63 

𝛼2 − 18𝛼 + 81 = 0 

Solving, we have 𝜶 = 𝟗 and 𝜷 = 𝟐𝟕 
[2] 



HKDSE Mathematics 2019 Core Paper 1 – Suggested Solution 

 

DSE.Math.Core.2019.Paper.1_Suggested.Solution_6/8 

 

 (b)  Let 𝑇(𝑛) be the 𝑛th term of the arithmetic sequence.  

𝑇(1) = log 9 = 2 log 3 and 𝑇(2) = log 27 = 3 log 3 

𝑑 = 𝑇(2) − 𝑇(1) = log 3  

𝑇(1) + 𝑇(2) + 𝑇(3) + ⋯ + 𝑇(𝑛) > 888 

      
𝑛

2
(2(2 log 3) + (𝑛 − 1) log 3) > 888 

    (log 3)𝑛2 + (3 log 3)𝑛 − 1776 > 0 

          𝑛 < −62.53   or   𝑛 > 59.53 

∴ The least value of 𝒏 is 60. 
[4] 

17.  (a)  𝑟(𝐶𝐷)

2
+

𝑟(𝐷𝐸)

2
+

𝑟(𝐶𝐸)

2
= 𝑎 

            𝑟(𝐶𝐷 + 𝐷𝐸 + 𝐶𝐸) = 2𝑎 

                                         𝒑𝒓 = 𝟐𝒂 [2] 

 (b)  (i)  𝛤 is the angle bisector of ∠𝑂𝐻𝐾. [1] 

  (ii)  𝑂𝐻 = √92 + 122 = 15 

𝐻𝐾 = √(9 − 14)2 + 122 = 13  

Note that the area of Δ𝑂𝐻𝐾 =
14(12)

2
= 84 . 

Also note that the perimeter of Δ𝑂𝐻𝐾 = 13 + 14 + 15 = 42 

Let 𝑟 be the radius of the inscribed circle of Δ𝑂𝐻𝐾. 

By (a), we have  42𝑟 = 2(84) 

So, we have 𝑟 = 4 

Let (ℎ, 4) be the coordinates of the in-centre of Δ𝑂𝐻𝐾. 

∴we have (15 − ℎ) + (14 − ℎ) = 13 

∴ ℎ = 8 

The slope of 𝛤 

= 
12−4

9−8
  

= 8 

The equation of 𝛤: 

             𝑦 − 4 = 8(𝑥 − 8) 

𝟖𝒙 − 𝒚 − 𝟔𝟎 = 𝟎 
[4] 
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18.  (a)  (i)  By sine formula, we have 

sin ∠𝐵𝐴𝐷

𝐵𝐷
=

sin ∠𝐴𝐵𝐷

𝐴𝐷
 

sin ∠𝐵𝐴𝐷

12
=

sin 72°

13
 

∠𝐵𝐴𝐷 = 61.3898° or 118.6101°(rejected) 

∴ ∠𝑩𝑨𝑫 = 𝟔𝟏. 𝟒° 
[2] 

  (ii)  ∠𝐴𝐷𝐵 = 180° − 72° − 61.3898° = 46.6102° 

cos ∠𝐴𝐷𝐵 =
𝐴𝐷 − 𝐴𝑃

𝐵𝐷
 

𝐴𝑃 = 13 − 12 cos 46.6102° = 4.75650217 

Note that ∠𝐶𝐴𝑃 = 60° 

By cosine formula, we have 

𝐶𝑃2 = 𝐴𝐶2 + 𝐴𝑃2 − 2(𝐴𝐶)(𝐴𝑃) cos ∠𝐶𝐴𝑃 

𝐶𝑃2 = 132 + 4.762 − 2(13)(4.76) cos 60° 

𝑪𝑷 = 11.39199719 = 𝟏𝟏. 𝟒 cm 
[3] 

 (b)      𝐴𝑃2 + 𝐶𝑃2 

= 4.762 + 11.392 

= 152.4140341 

𝐴𝐶2 = 169 

∵𝐴𝑃2 + 𝐶𝑃2 ≠ 𝐴𝐶2 

∴∠𝐴𝑃𝐶 is not a right angle.  

∵∠𝐵𝑃𝐶 is not the angle between the face 𝐴𝐵𝐷 and the face 𝐴𝐶𝐷. 

∴The claim is not correct. 
[2] 

19.  (a)       𝑓(4) 

=
1

1 + 𝑘
(42 + 4(6𝑘 − 2) + (9𝑘 + 25)) 

=
1

1 + 𝑘
(33 + 33𝑘) 

= 33 

∴The graph of 𝑦 = 𝑓(𝑥) passes through 𝐹. [1] 
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 (b)  (i)      𝑔(𝑥) 

= 𝑓(−𝑥) + 4 

=
1

1 + 𝑘
((−𝑥)2 + (6𝑘 − 2)(−𝑥) + (9𝐾 + 25)) + 4 

=
1

1 + 𝑘
(𝑥2 − (6𝑘 − 2)𝑥 + (3𝑘 − 1)2 − (3𝑘 − 1)2 + (9𝑘 + 25)) + 4 

=
1

1 + 𝑘
((𝑥 − 3𝑘 + 1)2 − (𝑘 + 1)(9𝑘 − 24)) + 4 

=
1

1 + 𝑘
(𝑥 − (3𝑘 − 1))

2
+ (28 − 9𝑘) 

∴ 𝑈 (𝟑𝒌 − 𝟏, 𝟐𝟖 − 𝟗𝒌) [4] 

  (ii)  Note that the area of the circle passing through 𝐹 and 𝑂 is the least  

when 𝐹𝑂 is a diameter of the circle. 

If 𝑈 lies on this circle, then we have ∠𝐹𝑈𝑂 = 90° 

Under this case, we have 𝑘 ≠
1

3
 and 𝑘 ≠

5

3
 

(𝟐𝟖 − 𝟗𝒌) − 𝟎

(𝟑𝒌 − 𝟏) − 𝟎
×

𝟑𝟑 − (𝟐𝟖 − 𝟗𝒌)

𝟒 − (𝟑𝒌 − 𝟏)
= −𝟏 

                            
(28 − 9𝑘)(5 + 9𝑘)

(3𝑘 − 1)(5 − 3𝑘)
= −1 

                                       2𝑘2 − 5𝑘 − 3 = 0 

         𝒌 = 𝟑  or  𝒌 = −
𝟏

𝟐
  (rejected) 

∴The area of the circle is the least when  𝑘 = 3. [4] 

  (iii)  Note that 𝑮(−𝟒, 𝟑𝟕) 

    𝑚𝐹𝐺 × 𝑚𝐺𝑂 

=
37 − 33

−4 − 4
×

37 − 0

−4 − 0
 

=
37

8
 

≠ 1 

 

∴ ∠𝐹𝐺𝑂 ≠ 90° 

∵ ∠𝐹𝐺𝑂 + ∠𝐹𝑉𝑂 ≠ 180° 

∴ 𝑭, 𝑮, 𝑶 and 𝑽 are not concyclic. [3] 

 


