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This marking scheme has been prepared by the Hong Kong Examinations and 

Assessment Authority for teachers’ reference.  Teachers should remind their 

students NOT to regard this marking scheme as a set of model answers.  Our 

examinations emphasise the testing of understanding, the practical application of 

knowledge and the use of processing skills.  Hence the use of model answers, or 

anything else which encourages rote memorisation, will not help students to 

improve their learning nor develop their abilities in addressing and solving 

problems.  The Authority is counting on the co-operation of teachers in this regard. 
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General Marking Instructions 
 

1. This marking scheme is the preliminary version before the normal standardisation process and some revisions 

may be necessary after actual samples of performance have been collected and scrutinised by the HKEAA.  

Teachers are strongly advised to conduct their own internal standardisation procedures before applying the 

marking schemes.  After standardisation, teachers should adhere to the marking scheme to ensure a uniform 

standard of marking within the school. 

 

2. It is very important that all teachers should adhere as closely as possible to the marking scheme.  In many 

cases, however, students will have obtained a correct answer by an alternative method not specified in the 

marking scheme.  In general, a correct answer merits all the marks allocated to that part, unless a particular 

method has been specified in the question.  Teachers should be patient in marking alternative solutions not 

specified in the marking scheme. 

 

3. In the marking scheme, marks are classified into the following three categories: 
 

 ‘M’ marks   awarded for correct methods being used; 

  ‘A’ marks   awarded for the accuracy of the answers; 

  Marks without ‘M’ or ‘A’  awarded for correctly completing a proof or arriving  

      at an answer given in a question. 
 
 In a question consisting of several parts each depending on the previous parts, ‘M’ marks should be awarded 

to steps or methods correctly deduced from previous answers, even if these answers are erroneous.  However, 

‘A’ marks for the corresponding answers should NOT be awarded (unless otherwise specified). 

 

4. For the convenience of teachers, the marking scheme was written as detailed as possible.  However, it is still 

likely that students would not present their solution in the same explicit manner, e.g. some steps would either 

be omitted or stated implicitly.  In such cases, teachers should exercise their discretion in marking students’ 

work.  In general, marks for a certain step should be awarded if students’ solution indicated that the relevant 

concept/technique had been used. 

 

5. Use of notation different from those in the marking scheme should not be penalized. 

 

6. In marking students’ work, the benefit of doubt should be given in the students’ favour. 

 

7. Marks may be deducted for wrong units (u) or poor presentation (pp). 
 

a. The symbol   u-1   should be used to denote 1 mark deducted for u.  At most deduct 1 mark for u in 

each of Section A(1) and Section A(2).  Do not deduct any marks for u in Section B. 
 

b. The symbol   pp-1    should be used to denote 1 mark deducted for pp.  At most deduct 1 mark for pp 

in each of Section A(1) and Section A(2).  Do not deduct any marks for pp in Section B. 
 

c. At most deduct 1 mark in each of Section A(1) and Section A(2). 
 

d. In any case, do not deduct any marks in those steps where students could not score any marks. 

 

8. In the marking scheme, ‘r.t.’ stands for ‘accepting answers which can be rounded off to’ and ‘f.t.’ stands for 

‘follow through’.  Steps which can be skipped are  shaded  whereas alternative answers are enclosed with  

rectangles .  All fractional answers must be simplified. 
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1.    
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                ----------(3) 
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=

−
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 523 −= bab              1M for putting  a  on one side  
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=

−
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)1(35 abb −=+  1M for  )1(3 ab −  
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5
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+

−=  1M for putting  a  on one side 

b

bb
a

3

)5(3 +−

=   

b

b
a

3

52 −

=  1A or equivalent 

                ----------(3) 

 

 

 

 

 

 

 

3. (a)    22 49429 yxyx +−  

  2)73( yx −=             1A or equivalent 

 

 (b)    yxyxyx 14649429 22
+−+−  

  yxyx 146)73( 2
+−−=           1M for using (a) 

  )73(2)73( 2
yxyx −−−=  

  )273)(73( −−−= yxyx           1A or equivalent 

                ----------(3) 
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4. Let  $ x  be the marked price of the chair.         pp−1 for undefined symbol 

 %)301(360%)201( +=−x           1M+1M+1A 1M for %)201( −x   

 
8.0

)3.1(360
=x  

 585=x               1A 

 Thus, the marked price of the chair is  585$  .        u−1 for missing unit 

 

   The marked price of the chair  

%201

%)301(360

−

+

=  
 

585$=  1A u−1 for missing unit 

                ----------(4) 

 

 

 

 

 

 

 

 

5. Let  x  litres and  y  litres be the capacities of a bottle and a cup respectively.  pp−1 for undefined symbol 

  

 








=+

=

1197

3

4

yx

y

x

              

 So, we have  11
4

3
97 =








+

x
x  .          1M for getting a linear equation in  x  or  y  only 

 Solving, we have  
5

4
=x  .           1A 0.8 

 Thus, the capacity of a bottle is  
5

4
  litre.         u−1 for missing unit 

 

Let  x  litres be the capacity of a bottle.  pp−1 for undefined symbol 

11
4

3
97 =








+

x
x            

Solving, we have  
5

4
=x  .         1A 0.8 

Thus, the capacity of a bottle is  
5

4
  litre.  u−1 for missing unit 

                ----------(4)  

+ 1M for %)301(360 +  

1M+1M+1A    1M for %)301(360 +   

  + 1M for dividing by %)201( −  

1A+1A  

 

1A+1M+1A    1A for  
4

3x
y =  + 1M for  1197 =+ yx  
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6. (a)    AOC∠              1M for considering  AOC∠  

  °−°= 157337  

  °= 180  

  Thus,  A ,  O  and  C  are collinear.         1A f.t.  

 

 (b) Note that  ACBO ⊥  . 

      The area of  ABC∆  

  )14)(1513(
2

1
+=            1M 

  196=              1A 

                ----------(4) 

 

 

 

 

 

 

 

7. Note that  °=∠ 90BCD  .           1A 

 Also note that  °=°−°−°=∠ 543690180CBD  . 

 Further note that  °=∠=∠ 36BDCBAC  .        1M 

 Since  ACAB =  ,  we have  ABCACB ∠=∠  . 

 So, we have  
2

36180 °−°

=∠ABC  .         1M 

 Therefore, we have  °=∠ 72ABC  .  

 

    ABD∠  

 CBDABC ∠−∠=  

 °−°= 5472  

 °= 18               1A u−1 for missing unit 

 

Note that  °=∠=∠ 36BDCBAC  .  1M 

Since  ACAB =  ,  we have  ABCACB ∠=∠  .  

So, we have  
2

36180 °−°

=∠ACB  . 1M 

Therefore, we have  °=∠ 72ACB  .  

Also note that  °=∠ 90BCD  . 1A 

  

   ACD∠   

°−°= 7290   

°= 18   

  

   ABD∠   

ACD∠=   

°= 18  1A u−1 for missing unit 

               ----------(4) 
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8. (a)     The coordinates of  A′  

  )4,3(=              1A pp–1 for missing ‘(’ or ‘)’ 

 

      The coordinates of  B′  

  )2,5( −=              1A pp–1 for missing ‘(’ or ‘)’ 

 

 (b) Let  ),( yx   be the coordinates of  P . 

  2222 ))2(()5()4()3( −−+−=−+− yxyx       1M+1A 

  44251016896 2222
++++−=+−++− yyxxyyxx  

  04124 =−− yx  

  Thus, the required equation is  013 =−− yx  .      1A or equivalent 

 

    The coordinates of the mid-point of  BA ′′   








 −++

=

2

)2(4
,

2

53
 1M 

)1,4(=   

  

    The slope of  BA ′′   

53

)2(4

−

−−

=   

3−=  1A 

So, the required equation is  )4(
3

1
1 −=− xy  .  

Thus, the required equation is  013 =−− yx  . 1A         or equivalent 

               ----------(5) 

 

 

 

 

 

 

 

 

9. (a)     The least possible value of the inter-quartile range of the distribution  

  55 −=   or  22 −            1M  

  0=              1A 

 
      The greatest possible value of the inter-quartile range of the distribution 

  25 −=              

  3=              1A 

 

(b) Since  9=r   and the median of the distribution is  3 , 

  we have  s+>+ 1289  .          1M 

  Therefore, we have  5<s  . 

  So, we have  4or3,2,1=s  . 

  Thus, there are  4  possible values of  s .       1A f.t. 

               ----------(5) 

 
 

 

 

 

either one 
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10. (a) Note that when  )(f x   is divided by  1−x  ,  the remainder is  4 .   1M can be absorbed 

      )(f x  

  4)2176)(1( 2
+−+−= xxx          1M for rxxx +−+− )2176)(1( 2  

  619116 23
+−+= xxx  

  

      )3(f −  

  6)3(19)3(11)3(6 23
+−−−+−=  

  0=               1A 

                ----------(3) 

 

 (b)     )(f x  

  )276)(3( 2
+−+= xxx           1M+1A 1M for ))(3( 2

cbxaxx +++  

  )23)(12)(3( −−+= xxx           1A 

                ----------(3) 

 

 

 

 

 

 

 

 

 

 

11. (a) Let  2
bxaC +=  ,  where  a  and  b  are non-zero constants.   1A 

  So, we have  42)20( 2
=+ ba   and  112)120( 2

=+ ba  .    1M for either substitution 

  Solving, we have  40=a   and  
200

1
=b  .       1A for both correct 

      The required cost 

  )50(
200

1
40 2

+=  

  5.52$=              1A u−1 for missing unit 

                ----------(4) 

 

 (b) 58
200

1
40 2

=+ x            1M  

  60032
=x      

  60=x              1A u−1 for having unit 

  Thus, the required length is  60 cm . 

                ----------(2) 
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12. (a)     The required duration 

  3263 −=              1M 

  minutes31=             1A u−1 for missing unit 

                ----------(2) 
 

 

 (b) Suppose Ada and Billy meet at a place which is at a distance of  kmx   

  from town  P . 

  
120

12

78
=

x
             1M+1A 1M for ratio  120:78  

  8.7=x              1A   

  Thus, Ada and Billy meet at a place which is at a distance of  km8.7   

  from town  P .              

                ----------(3) 

(c)      The average speed of Ada 

  
2

12
=              1M 

  km/h6=  

     The average speed of Billy 

  
2

216 −

=  

  km/h7=  

  Note that  67 >  . 

  Thus, Billy runs faster.          1A f.t. 

 

During the period, Ada runs  km12   while Billy runs  km14  . 1M 

Note that  1214 >  . 

So, the average speed of Billy is higher than that of Ada. 
 

Thus, Billy runs faster.  1A   f.t. 

                ----------(2) 

either one 
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13. (a) Let  n  be the number of students in the group.       pp−1 for undefined symbol 

  
20

36
=

n
             1M 

  40=n   

 

     k         

  10511640 −−−−=           1M 

  8=               1A 

                ----------(3) 

 (b) (i)        The required angle 

   )360(
40

5
°=            1M 

   °= 45             1A u−1 for missing unit 

 

  (ii) Let  m  be the number of new students.       pp−1 for undefined symbol 

   Assume that the angle of the sector representing that the most  

   favourite fruit is orange will be doubled.  

   
360

)2)(45(

40

5
=

+

+

m

m
          1M for considering 

mn

m

+

+5
 

   mm +=+ 40420  

   203 =m  

   Since  20  is not a multiple of  3 ,  the angle of the sector representing  

   that the most favourite fruit is orange will not be doubled.   1A f.t. 

                ----------(4) 
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14. (a) DOABCD ∆~∆          2A 

              ----------(2) 

 

 (b) (i) Let  ),0( h   be the coordinates of  C .       1M 

   By (b), we have  
45

16
2

=








AD

CD
 .       1M for using similarity 

   
45

16

126

12
2

22
=















+

− h
          1M for either  AD   or  CD 

   080242
=+− hh  

   4=h   or  20=h   (rejected)         1A 

   Thus, the coordinates of  C  are  )4,0(  .        pp–1 for missing ‘(’ or ‘)’ 

 

  (ii) Note that  AC  is a diameter of the circle  OABC .    1M 

   So, the coordinates of the centre of the circle are  )2,3(  .   1M 

   Also, the radius of the circle is  13)24()03( 22
=−+−  .   

   Thus, the equation of the circle  OABC  is  13)2()3( 22
=−+− yx  . 1A 04622

=−−+ yxyx   

 

Suppose that the equation of the circle  OABC  is  

0321
22

=++++ kykxkyx  ,  where  1k  ,  2k   and  3k   are constants. 1M 










=++++

=++++

=++++

0)4()0(40

0)0()6(06

0)0()0(00

321
22

321
22

321
22

kkk

kkk

kkk

  

Solving, we have  61 −=k  ,  42 −=k   and  03 =k  . 1M for solving system of equations 

Thus, the equation of the circle  OABC  is  04622
=−−+ yxyx  . 1A 

                ----------(7) 

 

 

either one 
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15. (a) Let  s  be the standard deviation of the scores in the test. 

  2
4836

−=

−

s
             1M 

  6=s                

 

      The standard score of John in the test 

  
6

4866 −

=               

  3=               1A  

                ----------(2)  

 

 (b) Note that the score of David is equal to the mean of the scores. 

  So, the mean of the scores remains unchanged. 

  The sum of squares of the deviations of the scores in the test remains 

  unchanged while the number of students decreases by  1 .   

  Therefore, the standard deviation increases.      1M 

  Hence, the standard score of John decreases.      1A f.t. 

  Thus, the standard score of John will change. 

                ----------(2) 

 

either one 
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16. (a)     The required probability 

  
30
4

18
4

C

C
=              1M for numerator or denominator 

  
609

68
=              1A r.t.  0.112 

 

    The required probability   

































=

27

15

28

16

29

17

30

18
  

 

609

68
=  1A          r.t.  0.112 

                ----------(2) 

 

 (b)     The required probability 

  
30
4

12
4

609

68
1

C

C
−−=            1M for  1 – (a) – p1 

  
609

530
=              1A r.t.  0.870 

 

    The required probability   

30
4

12
1

18
3

12
2

18
2

12
3

18
1

C

CCCCCC ++

=   1M         for considering  3  cases 

609

530
=  1A          r.t.  0.870 

 

    The required probability   

































−−=

27

9

28

10

29

11

30

12

609

68
1   1M         for  1 – (a) – p2 

609

530
=  1A          r.t.  0.870 

 

    The required probability   

































+































+































=

27

12

28

16

29

17

30

18
4

27

11

28

12

29

17

30

18
6

27

10

28

11

29

12

30

18
4   1M         for considering  14  cases 

609

530
=  1A          r.t.  0.870 

                ----------(2) 

1M for  








−

−










−

−










−

−










3

3

2

2

1

1

n

r

n

r

n

r

n

r
 ,  nr <  
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17. (a)    
i21

1

+

 

  








−

−










+

=

i

i

i 21

21

21

1
            1M 

  i
5

2

5

1
−=               1A 

                ----------(2)  

 

 (b) (i) Note that  i
i

42
21

10
−=

+

  and  i
i

42
21

10
+=

−

 . 

       The sum of roots 

   
ii 21

10

21

10

−

+

+

=          1M  

   )42()42( ii ++−=         

   4=             1A 

 

       The product of roots 

   








−










+

=

ii 21

10

21

10
          

   20=  

   Thus, we have  4−=p   and  20=q  .       1A for both correct 

 

  (ii) When the equation  rxx =+− 2042   has real roots, we have  0≥∆  . 

   So, we have  0)20)(1(4)4( 2
≥−−− r  .      1M 

   Thus, we have  16≥r  .         1A 

                ----------(5) 

 

either  

either  



 

        Solution         Marks Remarks 

 

PP-DSE-MATH-CP 1−14 

 

 

只限教師參閱        FOR TEACHERS’ USE ONLY 

只限教師參閱        FOR TEACHERS’ USE ONLY 

18. (a) By cosine formula, 

  ACBBCACBCACAB ∠−+= cos))((2222       1M 

  °−+= 60cos)12)(20(21220 222
AB  

  cm194=AB             1A r.t.  17.4 cm 

                 cm43559577.17≈AB  

                ----------(2) 
 

 (b) By sine formula,  

  
AB

ACB

BC

BAC ∠

=

∠ sinsin
          1M 

  
194

60sin

12

sin °

=

∠BAC
 

  °≈∠ 58677555.36BAC  

  Let  Q  be the foot of the perpendicular from  C  to  AB . 

  
AC

CQ
BAC =∠sin            1M 

  °≈ 58677555.36sin20CQ        

  cm92079121.11≈CQ          

  Since  ABDABC ∆≅∆  ,  the required angle is  CQD∠  .    1M for identifying the angle 

  
CQ

CD
CQD 2

1

2
sin =

∠

 

  587209345.0
2

sin ≈

∠CQD
 

  °≈∠ 91844786.71CQD  

  °≈∠ 9.71CQD             1A r.t.  °9.71  

  Thus, the angle between the plane  ABC  and the plane  ABD  is  °9.71  . 

 

By sine formula,  

AB

ACB

AC

ABC ∠

=

∠ sinsin
  1M 

194

60sin

20

sin °

=

∠ABC
  

°≈∠ 41322445.83ABC   

Let  Q  be the foot of the perpendicular from  C  to  AB .  

BC

CQ
ABC =∠sin   1M 

°≈ 41322445.83sin12CQ   

cm92079121.11≈CQ   

Since  ABDABC ∆≅∆  ,  the required angle is  CQD∠  . 1M    for identifying the angle 

CQ

CD
CQD 2

1

2
sin =

∠

 
 

587209345.0
2

sin ≈

∠CQD
 

°≈∠ 91844786.71CQD  

 

°≈∠ 9.71CQD  1A   r.t.  °9.71  

Thus, the angle between the plane  ABC  and the plane  ABD  is  °9.71  .  
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By sine formula,  

AB

ACB

BC

BAC ∠

=

∠ sinsin
  1M 

194

60sin

12

sin °

=

∠BAC
  

°≈∠ 58677555.36BAC   

Let  Q  be the foot of the perpendicular from  C  to  AB .  

AC

CQ
BAC =∠sin  1M 

°≈ 58677555.36sin20CQ  

cm92079121.11≈CQ  
 

By symmetry, we have  CQDQ =  .  

cm92079121.11≈DQ   

Since  ABDABC ∆≅∆  ,  the required angle is  CQD∠  . 1M    for identifying the angle 

CQDDQCQDQCQCD ∠−+= cos))((2222   

CQD∠−+≈ cos)92079121.11)(92079121.11(292079121.1192079121.1114
222

 

°≈∠ 91844786.71CQD  
 

°≈∠ 9.71CQD  1A   r.t.  °9.71  

Thus, the angle between the plane  ABC  and the plane  ABD  is  °9.71  .  

 

    The area of  ABC∆   

ACBBCAC ∠= sin))((
2

1
  1M 

°= 60sin)12)(20(
2

1
  

2cm360=   

Let  Q  be the foot of the perpendicular from  C  to  AB .  

360))((
2

1
=CQAB   

360))(194(
2

1
=CQ  1M 

cm92079121.11≈CQ   

Since  ABDABC ∆≅∆  ,  the required angle is  CQD∠  . 1M    for identifying the angle 

CQ

CD
CQD 2

1

2
sin =

∠

 
 

587209345.0
2

sin ≈

∠CQD
 

°≈∠ 91844786.71CQD  

 

°≈∠ 9.71CQD  1A   r.t.  °9.71  

Thus, the angle between the plane  ABC  and the plane  ABD  is  °9.71  .  

                ----------(4) 
 

 (c) Let  Q  be the foot of the perpendicular from  C  to  AB . 

  Note that  
CP

CD
CPD 2

1

2
sin =

∠

 . 

  Since  CQCP ≥  ,  we have  CQDCPD ∠≤∠  .      1M 

  Thus,  CPD∠   increases as  P  moves from  A  to  Q  and decreases as  P 

  moves from  Q  to  B .          1A f.t. 

                ----------(2) 
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19. (a) 5760481%)1(0000004 3
=− r          1M 

  
0000004

5760481
%)1(

3
=− r  

  64.0%1 =− r  

  36=r              1A 

                ----------(2) 

 

 (b) (i) Let  n  be the number of years needed for the total revenue made by  

   the firm to exceed  0000009$  . 

   0000009%)201(0000002%)201(00000020000002 1
>−++−+

−n
L  1M for left side 

   0000009
8.01

))8.0(1(0000002
>

−

−

n

       1M for sum of geometric sequence 

   1.0)8.0( <

n   

   1.0log8.0log <n  

   
8.0log

1.0log
>n            1M for solving inequality  

   31885116.10>n     

   Thus, the least number of years needed is  11 .     1A 

 

  (ii)     The total revenue made by the firm  

   L+−+−+<

2%)201(0000002%)201(00000020000002  

   
8.01

0000002

−

=            1M 

   00000010=            1A f.t. 

   Thus, the total revenue made by the firm will not exceed  00000010$  .  

 

  (iii)     The total revenue made by the firm minus the total amount of 

       investment in the first  m  years  

   
64.01

))64.0(1(0000004

8.01

))8.0(1(0000002

−

−

−

−

−

=

mm

    1M  

   







−−−= ))64.0(1(

9

10
))8.0(1(00000010

mm
 

   







−−−= ))8.0(1(

9

10
))8.0(1(00000010

2mm
 

   ( )1)8.0(9))8.0((10
9

00000010 2
−−=

mm
      1M for quadratic expression 

   ( )( )1)8.0(1)8.0(10
9

00000010
−+=

mm
         

   Note that  0)8.0( >

m   and  1)8.0( <

m   for any positive integer  m . 1M for either one 

   Therefore, we have  01)8.0(10 >+

m   and  01)8.0( <−

m  .  

   So, we have  0
64.01

))64.0(1(0000004

8.01

))8.0(1(0000002
<

−

−

−

−

−

mm

 . 

   Thus, the claim is disagreed.        1A f.t. 

                ---------(10) 
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