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1.   )(59

59  1M

59

5)9(  1M

9
5  1A 

2.
3512

10
7

2
2

5))(7(
10

7
2  1M 

5))(7(
105)2(  1M 

5))(7(
10102

5))(7(
2  1A 

3.         
222 )362()33(99  1M 

22 937238446610899801

         070464388 2  1M 

         013)271)((4

  13orcted)67.75(reje  1A 
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4. (a) 6 5  15 2 + 60  24 3

  = 3 2(2 3  5)  12(2 3  5)  1M 

  = (3 2  12)(2 3  5) 

  = 3( 2  4)(2 3  5) 

  = 3( + 2)(  2) (2 3  5)    1A 

 (b) 6 5  15 2 + 60  24 3 + 6 2  – 24 .

  = 3( + 2)(  2)(2 3  5) + 6 ( 2  4) 

  = 3( + 2)(  2)(2 3  5) + 6 ( + 2)(  2)  1M 

  = 3( + 2)(  2)(2 3  5 + 2 )

  = 3( + 2)(  2)(2 3 + 2  5)  1A 

5. (a) Cost price

25%1
36000               1M 

$48000  1A 

 (b) The least selling price of the table  

  15%)(148000              1M 

$40800

  > $40000 

 The deal cannot be made.  1A 
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6. Let and be the present ages of Mary and her son respectively. 

   
......(2))2(5.42

......(1))3(83
          1M + 1M 

 From (1), ......(3)2183)3(8

 Sub. (3) into (1),  

    

8

285.3

95.4198

)2(5.42218

1M

 Put  = 8 into (3), 4321)8(8

The present ages of Mary and her son are 43 and 8 respectively.   1A 

   43 8

7. (a)  = (2, –9)               1A 

 = (–3, 6)              1A 

 (b) Slope of 
3
1

93
22 ; Slope of 3

32
59   1M 

3
1

93
22 ; 3

32
59

Slope of Slope of  = –1 

= –1 

 is perpendicular to .          1A 
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8. (a)  8
4

359

              

4
351

3544   1M 

                       1

         1              1A 

 (b) 8
4

359  and 41)2(3

     1   and 4163    1M 

     1   and 77

     1   and 1          1A 

1

the greatest integer satisfying both inequalities = 0     1A 

= 0 

9. (a) The least possible total surface area 

  2155235452155)(235         1M 

2cm107950               1A 

 (b) The least possible buckets 

5.2400
100020000107950           1M 

4099.13               1A 

  > 13 

 Disagree.              1A 
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10. (a) Let the radius of the sphere, base radius of the cone and the height of the cone be ,

  and  respectively. 

7
3

7
3

7
322

22

......(2)
7
3

......(1)
7
3

22

22

......(2)
7
3

......(1)
7
37

3

22

22
   1M

  From (2), 
7
322  ……(3) 

  Sub. (3) into (1),  

20
21

6
7
40

)
7
3(3)

7
3(7

7
3

7
3

7
3

1M

 The required ratio = 21 : 20         1A

 (b) Volume of the sphere
343

36
343

27
3
4)

7
3(

3
4

3
4 33

33 1M

  Volume of the cone 2

3
1

 The required ratio =
2401
720

12
02

343
108

343
108

3
1

343
36

2

3

= 720 : 2401  1A 
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11. (a) Median = 4.5 

        8 +  = 9 +  + 4  

          = + 5             1M 

        4 <  < 8   and   > 10 

   4 + 5 <  + 5 < 8 + 5  and   > 10 

      9 <  < 13   and   > 10 

 10 <  < 13              1A 

  For  = 11,  = 6 ; = 12,  = 7           1A 

 (b) (i) The median is the greatest when the scores of these two essays are  

   both greater than 4. 

4

The greatest possible median of the scores is 5.      1A 

5

  (ii) The mean is the least when the scores of these two essays are 3 and 4. 

3 4

   By (a), there are two cases. 

   Case 1:  = 11 and  = 6 

   Mean =
469129

47669512493 = 4.6       1A 

   Case 2:  = 12 and  = 7 

   Mean =
479139

47769513493  4.619       1A
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12. (a) f( ) = 3 + g( )

  f(5) = –3(5) +

  f(5) = (5) – 27 

 –3(5) + = (5) – 27            1M 

        –15 + = 5  – 27 

–4 = –12 

               = 3              1A 

 (b) Let f( ) = (  – 5)2(  + ) + 3 – 27.           1M 

f(2) = –3(2) + 3

(2 – 5)2(2 + ) + 3(2) – 27 = –3 

        2 +  = 2 

                = 0     

 f( ) = (  – 5)2( ) + 3 – 27            1M 

   g( ) = f( ) – 3

= 3 – 10 2 + 25  + 3 – 27 – 3

= –10 2 + 28  – 27             1A 

 (c)    g( ) = 0 

  –10 2 + 28  – 27 = 0 

   10 2 – 28  + 27 = 0 

 = (–28)2 – 4(10)(27) = –296 < 0           1M 

 g( ) = 0 has no real roots. 

   g( ) = 0

Disagree.               1A 
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13. (a)  = 180o – = 180o –  (int. s, // )( // )

 = 180o – = 180o –  (opp. s, cyclic quad.)( )

 = + (ext.  of )( )       1M 

  180o – = 180o – +

=  +       1A 

 (b) (i) Join .

     = 
2

    (equal chords, equal s)( )

 = 180o – (int. s, // )( // )

 = 
2

90
2

180

= 180o (  sum of )( )

180
22

90

          
2

90
2

         1A 

 = 

= =            1A 

 =   ( s in the same segment)( )

 = ( s in the same segment)( )

(ASA)

  (ii) From (b)(i),  

2
90

2
018          1M 

//      (int. s supp.)( )    1A 

 is a parallelogram. 

1M

1M
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14. (a)  ~  (AAA)             1M 

10
5

2
1

 :  = 1 : 1             1M 

  Let ( , ). 

8

1
2
10

 ;  
29

16
2

3

(–8, 29)             1A 

 (b) Let ( , ). 

10

22 )3()10(

222 )3()10(10

22 6920100100

 0962022  ……(1)          1M 

  Slope of  Slope of  = –1 

      1
8

29
10
3

       1
802
8732

2

2

       8028732 22

 0732222  ……(2)          1M 

  By solving (1) and (2),  = 16,  = 11 or  = 0.4,  = 0.2 (rejected) 

(16, 11) 

Slope of  = Slope of  =
4
3

816
2911     1A 



10 
2020-DSE-MATH-Ans 1 - 10          For internally use only

Copyright 2020 www.logic.edu.hk

 (c) Let the inclination of  = 

=

)
4
3(tan

4
3tan

1

              1M 

)
3
1(tan

3
1

)2911()816(
10tan

1

22

 The slope of another common tangent from  to 1 and 2

1 2

])
4
3(tan)

3
1(tan2tan[ 11

7
24                1A 

The required equation 

         
7

24
8
29

)8(24)29(7

192242037

011724              1A
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15.   
04
81log0

0
81loglog              1M 

   
4

81log81loglog

81log81log4log4

    81log481loglog4

44 81log81loglog

)8181(loglog 44             1M 

      
44 81

        
43               1A 

16. (a) Number of arrangement

6
25                 1M 

3600                 1A 

 (b) Number of arrangement

4
2

2
2 3                1M 

144                 1A 
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17. (a) T1 T2 = 2 6 = 12 

  T2 T3 = 6 18 = 108 

  T3 T4 = 18 54 = 972 

 T1 T2 + T2 T3 + T3 T4 + … + T T +1

19
)112(9               1M 

2
)13(9               1A 

 (b) Let the first term = , common ratio = 

= =

  H1 = T1 T2 T3 … T  = 2 … – 1 = (0 + 1 2 … + – 1) = 2
)1(

H2 =T2 T3 T4 … T  + 1 = 2 3 … = (1 2 … + ) = 2
)1(

H3 =T3 T4 T5 … T  + 2 = 2 3 4 … +1 = (2 2 … +  + 1) = 2
)3(

 H1, H2, H3, … forms a geometric sequence.         1M 

   First term = 2
)1(

, common ratio =         1A 

 T1 T2 T3 … T + T2 T3 T4 … T + 1 + … + T8 T9 T10 … T + 7 

= 2
)1(

+ 2
)1(

+ 2
)3(

+ … +

   =
1

1])[( 82
)1(

=
1

1)( 82
)1(

13
1)(332 82

)1(

             1A 
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18. (a) f( ) = 3 2 – 6  + 4 2 – 9 

  f( ) = 3( 2 – 2 ) + 4 2 – 9            1M 

  f( ) = 3( 2 – 2  + 2 – 2) + 4 2 – 9 

  f( ) = 3(  – )2 – 3 2 + 4 2 – 9 

  f( ) = 3(  – )2 + 2 – 9             1M 

( , 2 – 9)               1A 

 (b) ( , –( 2 – 9) + 6) = ( , 15 – 2)           1A 

 (c) (i) 4 2 – 9 = 55              1M 

       4 2 = 64 

         
2 = 16 

           = 4 or  = –4(rejected)          1A 

(4, 7), (4, –1), (0, 3) 

 Slope of 1
04
37  ; Slope of 1

04
31

             1M 

 is the dimeter of the required circle.  

 Centre = (4, 3)            1A 
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 (c) (ii) 
......(2)257
......(1)55243 2

   Sub. (2) into (1),  

(rejected)
3

16or5

008313
55243257

2

2

   For  = 5,  = 10 
(5, 10)              1A 

......(2)257
......(1)49243 2

   Sub. (2) into (1),  

(rejected)
3
8or3

024173
49243257

2

2

   For  = 3,  = –4 

(3, –4)                

Area of  : Area of 

 :

    = 
2

)34()]1([3:
2

)45(3)(7         1M 

1:1               1A 
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19. (a) (i) By cosine formula

222 536cos))(4(24          1M 

        09)(36cos82

        648792.7  or 176656.1  (rejected) 

cm65.7              1A 

  (ii) By cosine formula

36cos))(3(23222

511443.5 = 5.51 cm          1A 

  (iii) By cosine formula

36cos))(5(25222

284432.3             1A 

   By cosine formula

)4)(3(2
43cos

222

       68759.53

7.53             1A 
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 (b)  Let  be the height of 

sin4 cm2232.3

cm36875.2cos4

   Let  be the point on  such that .

cm720998.136tan

cm927837.2
36cos

   By cosine formula

36cos))(4(24222

cm371246.2            1A 

 The inclination between the face  and .

))((2
cos

222
1 8466.45        1M + 1A 

 Height of the tetrahedron 

8466.45sin cm31527.2          1A 

   By Heron’s formula, area of  = 6.74377 cm2

= 6.74377 cm2       1A 

 Volume of the tetrahedron 

31527.26.74377
3
1 5.1984898 3cm5.20       1A 

1A
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1. D 

 (42  + 2  64)2 = (24  + 4  26)2 = (24  + 10 )2 = 28  + 20

2. A 

2
3

3)2(

32

23

2)3(

3. C 

)3)(3(

)3()3(3

393

933

22

222

2222

2222

4. C 

)3(2
3

)3(2
1

)3(2
4

26
1

3
2
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5. D 

 I.  – intercept < 0 

 < 0 

 II. 
2

2  ))((2

 > 0 

 III.  The graph opens upwards. 

 > 0 

6. A 

 I. Consider 1:  3  =       Consider 2: 3  = 

 – intercept
3

> 0  < 0   – intercept
3

< 0  < 0 

 – intercept > 0  < 0   – intercept > 0 > 0 

  Slope
3

       Slope 3

< 0 

 II.  – intercept of 1 =  – intercept of 2

       1  – = 2  –

3
3

 III. Slope of 1 < Slope of 2

1 < 2

3
3

9
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7. D 

 f(  – 2) = 2 – 2 3 + 3 

 f(2) = f(4 – 2) 

  = (4)2 – 2(4)3 + 3 

  = 16 – 128 + 3  

  = –109 

8. A 

3 – 3 2 + 4 = (  + 1)(  – 2)2    OR  3 – 3 2 + 4 = (  + 1)(  – 2)2

     = (  + 1)( 2 – 4  + 4)            = (  – 2)( 2 –  – 2) 

 = –4          = –1 

 Sum of the possible values of = –4 + (–1) = –5 

 = –4 + (–1) = –5 

9. B 

 Interest

60000)
6

3.6%(160000 6

= $2 193 

10. D 

310001002500004.8

 = 4 cm 
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11. D 

2  and 1

2
2 1

2
2 1

constant2  ; constant2  ; constant22 constant

12. C 

 T( ) = T(  – 1) + T(  – 2) 

 T(1) = 1 

 T(2) = 3 

 T(3) = T(2) + T(1) = 3 + 1 = 4 

 T(4) = T(3) + T(2) = 4 + 3 = 7 

 T(5) = T(4) + T(3) = 7 + 4 = 11 

 T(6) = T(5) + T(4) = 11 + 7 = 18 

 T(7) = T(6) + T(5) = 18 + 11 = 29 

 T(8) = T(7) + T(6) = 29 + 18 = 47 

T(5) + T(8) = 47 + 11 = 58 

13. A 

2 –  +  –  0 

 (  – )(  + )  0  

 –
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14. B 

 Maximum absolute error

  = 5.53 – 53

 = 41.375 cm3

15. C 

 Let  and  be the length and the width of the small rectangle respectively. 

  2(  + ) = 20 

 +  = 10 ......(1) 

5  = (  + )(2 ) ......(2) 

 Sub. (1) into (2),   

   5  = 10(2 )

   5  = 20

(  – 4) = 0 

= 0 (rejected) or = 4 

 For = 4, = 6 

 Total area of the five small rectangles 

  = 5(4)(6) 

  = 120  
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16. C 

 ~ ~  (AAA) 

2

2

cm
3

32ofArea

ofArea
6

16
9

ofArea
ofArea)(

2

2

cm
3

98ofArea

ofArea
6

49
9

ofArea
ofArea)(

 Height of = Height of 

Area of = 2cm8
3

32
4
3

 Area of the quadrilateral 

  = ofAreaofAreaofAreaofArea

=
3

3286
3

98

=
3

3286
3

98

= 2cm
3
129  
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17. C 

 Let  and  be the radius and the centre of the semi-circle .

7
24
4814

6488
8

8
6

)
3
4(tan

7
24

7
248

tan

1

Area of the shaded region

39.2
360

)
3
4(tan

)
7

24()
7
24)(

7
248(

2
1

1

2

18. B 

 Let  be the intersection of  and .

72
5

360

54
8

360

274572
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19. C 

110

60

1060110180

10

100601010180

40
2

100180

40

20. B 

60120180

2060100180

60

 =  = 3 cm 

 By sine formula

30645.31
120sin
5

sin
3

69355.2830645.31205050180

 By sine formula

cm02.7
20sin
5

69355.28sin



25 
2020-DSE-MATH-Ans 1 - 25          For internally use only

Copyright 2020 www.logic.edu.hk

21. B 

 I.  is the circumcentre of 

    = 

      =   (given)( )

      = (vert. opp s)( )

   (AAS) 

    =  I 

 II.  = +

      = + (corr. sides, s)( )

=

 =  II 

 III. Not enough information to prove  = 

 = 

22. C 

 =  = 10 cm 

= ( 210 ) cm 

cm
2

25
2

5

100)(220

100)(220200

100)()()(220200

10)()2(10
22

222
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23. B 

 Let  be the mid-point of .

 (line joining the centre and the mid-pt of chord chord)

      ( )

1

30sin

 =  = 6 

3516 22

352

24. B 
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25. C 

 The required distance 

33
2
366sin60)2206sin(280

26. A 

 Let ( , ). 

103
4
1

44012

040412

443612

)0()2()6(

2

2

2

222

222

27. A 

 Let (0, ) be the orthocentre. 

(0, )

 + 2  – 12 = 0 

-intercept = 12 (12, 0) 

-intercept = 6  (0, 6) 

4

1
2
1

2

1
120
06

20
0

 Orthocentre  = (0, 4) 
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28. A 

 25 2 + 25 2 + (4  + 20)  – (4  + 70)  + 175 = 0 

 Centre = (
)25(2

204 ,
)25(2

704 ) = (
25

102 ,
25

352 )

 Put (
25

102 ,
25

352 ) into 5  + 10  + 2 = 0,  

35

010704102

02
5

704
5

102

02)
25

352(10)
25

102(5

29. B 

Amy Betty
1 1, 2, 3, 4, 5, 6 
2 2, 4, 6 
3 3, 6 
4 4 
5 5 
6 6 

 The required probability
18
7

36
14
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30. D 

3

192189

12
16

2021201917131312121098654

 For  = 0,  = 3 ;  = 1, = 2 ;  = 2,  = 1  

 0  2 ; 1  3 

20

 For  = 0,  = 3 : 23

 For  = 1,  = 2 : 21

 For  = 2,  = 1 : 19

19  23 

31. A 

 = 2f[2(  – 1)] + 2 

 The graph undergoes the following transformations: 

:

  1) Translates 1 unit to the right    1

  2) Reduces 
2
1 time the original along -axis -

2
1

  3) Enlarge 2 times the original along -axis - 2

  4) Translates 2 unit upwards    2
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32. D 

 2020log20192020 =13480478.92

 2019log20202019 =13479601.86

 2020log20192019 =13473805.41

 2019log20202020 =13486278.24

33. D 

2
13log

132log

12log32log

1)23(log

181log

18

18

1818

2
18

18

1
2

2
1

3log
2log

3log
2log...

3log
2log

3log
2log

3log
2log...

32log
22log

3log
2log

3log
2log...

9log
4log

3log
2log

2log...4log2log

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

393
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34. C 

 The vertices are (6, 1), (6, 7) and (1.5, 5.5). 

(6, 1) (6, 7) (1.5, 5.5)

 Let f( , ) =  6

f(6, 1) = (6)  6(1) = 0

f(6, 7) = (6)  6(7) = 36

f(1.5, 5.5) = (1.5)  6(5. 5) = 31.5 

35. C 

 The required sum  

 = 2(7 + 8 + 9 + 10 + 11 + 12 + 13) 

 = 140 

x + y – 7 = 0 

x – 3y + 15 = 0 

x = 6 

D
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36. B 

13)()2(

)2(13)(

3)2(1

22

22

2

 Centre  = (2, 3), radius  = 1 

 After rotation :

  Centre  = (–3, 2), radius  = 1 

 The minimum value

  = 2 – 1  

  = 1 

37. A 

2)(24
5

10)10(205
41

2010105
21
21

21
105

21
105

The imaginary part  = 2 + 2 
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38. C 

1sinor
2

1sin

1sinor
2
1sin

0)1)(sin1sin2(

01sin3sin2

sin31sin2

22

22

24

24

315,270,225,135,90,45

39. D 

 Let = .

= = =     (  in alt. segment)( )

= 90o       (  in semi-circle)( )

= 180o – 90o – = 90o – (adj. s on st. line)( )

= 90o       (given)( )

= 180o – 90o – = 90o – = (  sum of )( )

= (sides opp. equal s)( )

 and =        (tangent properties)( )

=

 bisects  I 

=

 is an isosceles triangle.   II 

= 90o –

= 180o – 90o – = 90o – (  sum of )( )

 =       III 
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40. B 

 Centre  = (0, 0) 

 Radius  = 23)30(3)(0 22

 The equation of circle  : 1822  ……(*) 

 Put  = 0 into (*), 23

(0, 23 )

 Put  = 0 into (*), 23

( 23 , 0) 

21836)233()03( 22

21836)03()233( 22

6)023()230( 22

 By Heron’s formula, area of the shaded region 299

299
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41. A 

cm26241024)
2

1216( 2222
22

cm1819109)
2

1216( 2222
22

cm25152015)1216( 222222

65
56

)25)(26(2
)181(2526cos

222

65
33)

65
56(1cos1sin 22

42. A 

 Number of triangles can be drawn 

165

410 3
3

4
3

16
3

43. A 

 The required probabiliy
5525
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44. D 

 Put  = 50,  = 250

 Median  = 250          I 

 Put  = 75,  = 350  

 Put  = 25,  =50

 Interquartile range  = 5050350  II 

 For > 50, the slope of the curve is deeper, so the frequecny is higher. 

> 50

 Mean  > 50          III 

45. B 

2 = 5 1 + 2   I 

2 = 5 1    II 

2 = 25 1    III 


