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Hong Kong Certificate of Education Examination
Mathematics Paper 1

General Marking Instructions

1. It is very important that all markers should adhere as closely as possible to the marking scheme. In many
cases, however, candidates 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. Makers should be patient in marking alternative solutions not
specified in the marking scheme.

2. 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).

3. For the convenience of markers, the marking scheme was written as detailed as possible. However, it is still
likely that candidates would not present their solution in the same explicit manner, e.g. some steps would
either be omitted or stated implicitly. In such cases, markers should exercise their discretion in marking
candidates’ work. In general, marks for a certain step should be awarded if candidates’ solution indicated that
the relevant concept/technique had been used.

4, Use of notation different from those in the marking scheme should not be penalized.
5. In marking candidates’ work, the benefit of doubt should be given in the candidates’ favour.
6. Marks may be deducted for wrong units () or poor presentation (pp).
a. The symbol @ should be used to denote 1 mark deducted for u. At most deduct I mark for u for
the whole paper.
b. The symbol@ should be used to denote 1 mark deducted for pp. At most deduct 2 marks for

pp for the whole paper. For similar pp, deduct 1 mark for the first time that it occurs. Do not
penalize candidates twice in the paper for the same pp.

c. At most deduct 1 mark in each question. Deduct the mark for u first if both marks for « and pp may
be deducted in the same question.

d. In any case, do not deduct any marks for pp or « in those steps where candidates could not score any
marks.
7. Marks entered in the Page Total Box should be the NET total scored on that page.
8. In the marking scheme, ‘r.t.” stands for ‘accepting answers which can be rounded off to’, ‘fit.’ stands for

‘follow through’ and ‘or equivalent’ means ‘accepting equivalent forms of the equation which has been
simplified and without uncollected like terms’. Steps which can be skipped are whereas alternative
answers are enclosed with . All fractional answers must be simplified.
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Solution Marks Remarks
1 m’
. i P gPhP
) applying (ab)? =a’b
a?
applying — = a?™?
a7
1A
)
2. v f(2) 2°-22+2-1 2A
=5 1A
the remainder is 5.
1+1+3
1-2 jJI-1+1-1
1-2
1+1-1
1-2
3-1
3-6
5
remainder = 5
---------- ®
3, - Perimeter = [3+3+— (2x3x7)] (cm) IM+1a | M forsummation (3+3+9)
360 1A for arc length
Perimeter = [3+3+3x ﬂ:r ] (cm) @-@ IM for summation
180 1A for arc length
3 em ~ 8.62 cm [6 +%7z] cm 1A r.t. 8.62, u—1 for missing unit
oo e (3)
4. x’+x-6>0
For factorization only
x<-3 or x>2 Distinct roots and ">0"
No mark for x < -3, x>2 etc.
‘_.....___ 2
’ > o <> M
< } ! I 1 ) ! L L 1 -3 2 7 2
¥ | 1 ) 1 1 1] 1 ] <
S -4 3 -2 -1 0 1 2 3 4 5 ™ ;E__F
---------- 3)
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Solution Remarks
5. Ignore writings on the diagram when marking this question.
D v LADC =90° Can be absorbed below
£DCA = 30° Can be absorbed below
ZDAC = 180° - 90° - 30°
= 60° u—1 for missing unit
Joint BC,
A C |ZABC =9q° Can be absorbed below
£DBC =90° - 30°
300 ZDAC= 2D IM for ZDAC = ZDBC
B
) - = ~l— (x+3)
. . y 5
2y=x+3 removing brackets
x=2y-3

Putting y=y,+1 or

substituting two particular
values of y which differ by 1

x will be increased by 2 if y is increased by 1.

7. Ya (a) The coordinates of 4 and B
< ‘ are (-1,5) and (4, 3) resp.
»»»»»»» 4 (b)

B 5
X 2x+5y-23=0
2 _2 . 23
Y 5 5
-2 0 2 4 X

8. (a) New price=($)80x(1+20%)
= $96

(b) Peter pays : ($)96x (1-20%)
=$76.8
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Irrespective of order
Accept writing on the diagram

or equivalent

u-1 for missing unit

u—1 for missing unit
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Solution Marks Remarks
9. ¢ ZABC =60° 1A Can be absorbed below
Using sine rule,
50°
‘AB _ 8‘(cm) M
sin 50°  sin60°
8 cm AB =7.0764 (cm)
~7.08 cm 1A rt. 7.08, -1 for missing unit

Area of AABC =~ %(8)(7.07642) sin 70° (cm?) M

70°
A B ~ 26.6 cm? 1A r.t.26.6, u—1 for missing unit
---------- )
10. (a)
60 <x <68
76<x <84 1A+1A+1A} 1A for each column
)
(b) Mean =64 1A
Standard deviation = 8 1A
---------- @
() Standard score = ~0=54 M
=15 1A
R P)
(d) Let her score in the second test be y, then
y=38 15 M
10
y=173 1A
---------- @
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Solution Marks Remarks

11.

. . Can be absorbed below or
(@) Since A'P=x (cm), 1A written on the diagram
(12-x)% +62 =x2 1A
144 -24x + x? +36 = x2
x=75 1A u—1 for writing x =7.5 cm
---------- ©)

(b) (L1)... In As PBA’ and A'CR,

L2)... (i) £PBA' = £ A’'CR=90°
(L.3)... Since ZA'PB +90° + ZBA'P =180° (£ sum of A) [ARAEF]
(L4)... and ZRA'C +90° + ZBA'P=180° (adj. Zs on st. line) [E#& ErusiA)
{LH)... .. (i) £A'PB=ZRA'C
(L6)... Hence APBA' ~ AA'CR (AAA) (equiangular), (AA)
[F#A]
Marking Scheme :
Case1  Any correct proof with correct reasons. 3
Case2  Any correct proof without reasons. 1
In addition, any relevant correct argument with correct reason At most 2 marks
- L3, L4 or L6 (at most 1 mark) 1
Case3  Any relevant correct argument with correct reason
1 At most 1 mark
-L2,L3 or L4 (at most 1 mark)
------- 3)
(¢) Let A'R=ycm and use the result of (b),
A'R PA'
AC PB
Y _ 7.5 IM
6 12-75
y=10
ie. A'R=10cm 1A u—1 for missing unit
---------- @
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Solution Marks Remarks
12. (a) (i) Perimeter of Fy, =[10+(40-1)x1] (cm) 1A
=49 cm 1A u—1 for missing unit
(i1) The sum of the perimeters of the 40 figures
2x1 0-1)x1
:[40x10;49] (cm) [40x-—x°_+(;_l)ij (cm) M
=1180 cm 1A u—1 for missing unit
---------- @)
1Y
(b) (i) Areaof F, = HX(B) ] (cm?) IM Using the square of linear ratio
121, T
=4.84 cm? 55 cm 1A r.t. 4.84, u-1 for missing unit
12)
(i) Areaof Fy = 4x [E) (cm?) = 5.76 (cm?)
Area of F, — Areaof F; # Area of F; — Area of F, M
(0.84 cm® # 0.92 cm?)
the areas of figures Fj, F,,---, F,, do not form
an arithmetic sequence. |
---------- @)
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Solution Marks Remarks
13. (a) Let S=ar+br? forsomend 1A
B=a+b o .
Solving a . we have M For substituting one pair of
56=2a+4b no - zero values of S and ¢
a=38 and b=-5 1A
S =38 -5
---------- 3
(b) When §=40, 5> -38:+40=0 IM
t=126 or 634 1915 fol IA |t 126,634
---------- @
() S
70 , X RN '
1y N
X X
i / N
60 — C
. 5 /){
50 : /
Vi \
i :
40 {1 \
/ \
30 - / \
7l ‘ \
20 ‘ (
I
10 11 | ! 1A+IM | 1A for the 8 pts., +% grid lines
i IM for the curve, joining at
/ least 6 pts. smoothly
t
0 1 2 3 4 5 6
From the graph, S is greatest when r~3.8. 1A Accept 3.6 — 3.9,
---------- (3)} read from the graph
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Solution Marks Remarks
14. (@ (i)
-0.0237
0.0105
LIS o 1A | rt.-0.02,0.01
(i) From (i), the root lies in the interval [1.05, 1.1]. M Can be absorbed in the
Using the method of bisection, table below
a b _a +b
[f@) < 0] >0 | "7 o
1.0500 1.1000 1.0750 -0.0144 IM  |Testing sign of mid-value
1.0750 1.1000 1.0875 —-0.0039 IM  [Choosing the correct interval
1.0875 1.1000 1.0938 0.0028
1.0875 1.0938 1.0907 —0.0006
1.0907 1.0938 1.0923 0.0011
1.0907 1.0923 1.0915 0.0002
1.0907 1.0915
1.0907 < £ < 1.0915
x~1.091 (correct to 3 decimal places) 1A ft.
---------- )
(b) The given conditions lead to the equation
10001+ r%)* +1000(1 + r%)* +1000(1 + r%)* +1000(1 + r%) = 5000 IM+1A | 1M for compound interest
Let x=1+r%, then
1000x* +1000x* +1000x? +1000x = 5000
taxd+x? 4 x=5
x(x? -1
7 - 5 IM+1A | 1M for sum of the sequence
X—
X’ —x=5x-5
x*-6x+5=0
From (a), x = 1.091 M Using the result of (a)(ii)
ie. r~9.1 1A f.t.
---------- (6)
2001-CE-MATH 1-9
’
CPR#EFERA  FOR TEACHERS’ USE ONLY




RIRSEEE

FOR TEACHERS’ USE ONLY

Remarks

Solution Marks
15. (a) y/
1;) ',\’
8 O
: A
6 ‘ +
5 A(\\\\ _________ 1A+1A
4 N
AN
z | ’5\\\ \ 1A
. AN \ 1A
0 Il\\ ---------- (4)
1 2 3 4 5 6 7 8 9
b ® y
10 [y
' 000000008
1 000000000
1000000000
1000000008
1000000808
1 000000000
| 000000000
21000000008
[000e 00000 IA
(ii)
() Required probability = % IM
= 3—2 0511 ® 1A
(I Requiredprobability:—g-g-x—;-;—+% % or g—gx%g-XZ I1M+lM+]!
= _‘.‘56% 1A
()
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For drawing the lines x=1,
x=9,y=9 and 5x-2y=15.
1A for any one being correct.
1A for all.

For the shaded region, excluding
the boundaries

For the dotted line

Independent of (a)

r.t 0.511

n
IMfor px—
n T
IM for multiplying by 2
r.t. 0.161
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Solution

Marks

Remarks

(a) In the trapezium BCDE ,

, o 3
height = xsin 60° (cm) B (cm) 1A |For either, can be absorbed
below
CD=(6—x) (cm)
6+6-0 B _p A
2 2
~/3_ (12— x)x =543
4
| P o 1 5. . o1 2 . o 1A for the area of one triangle
2(2): sin 60 )+5J§+2(6 )sin 60° == (x+6)” sin 60 TAMTA ||y fora
2x% +20+36 = (x+6)*
x*-12x+20=0 1
(x=2)(x-10)=0
x=2 or x=10 (rejected) 1A Accept "x =2 only"
---------- (4)] u-1 for writing x =2 cm
(b) (i) A'D* =[6%+22 -2(6)(2)cos40°] (cm?) IM
~21.6149 (cm?)
A'D ~ 4.6492 (cm)
~4.65 cm 1A r.t. 4.65, u—1 for missing unit
(i) Let M, N be the mid-points of EB and DC respectively, then
A"M = 65in 60° (cm) =343 (cm) ,
MN =25in 60° (cm) = /3 (cm) , and
A'N = VA'D? - DN?
~ 21.6149-2? (cm) IM
~ V17,6149 (cm)
The angle between the planes BCDE and A'BE is ZA'MN . 1A
2 2
o5 LAMN ~ (33)? +(3)? -17.6149
23V3)3)
~ 0.6881
ZA'MN =~ 46.5° 1A r.t.46.5, u—1 for missing unit
(iii) Required volume = %(area of trapezium CDEB)(A'M sin LA'MN)
~ %(5\/3)(35 sin 46.5%) (cm’) M
~10.9 cm’ 1A rt. 109, u—1 for missing unit
---------- (7N
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Solution Marks Remarks
17. (a) () Centre = (%, OJ , radius = —g— 1A+1A | Can be absorbed below
Q9
Y ' Equation of the circle OPS :
|
! y y
==
S (XJ{x—pJ A
! x(x-p)+y* =0
LI o) o)
1 ——— 2 =] —
5 . 7> x (x 2 j +y ( 5 ] 1A
x? +y2 -px=0
x? +y2 -px+pa-a’-b>=0
Let the equation of the circle OPSbe x? + y? + Dx+ Ey+F=0,
F=0
then {p?+ pD+F =0 for anyone
a’ +b> +aD+bE+F =0
2,42
which gives F=0, D=-p and E= —u . for any two being correct
N a+b? - pa
.. the equationis x“ +y ~px———l-7—y=0 .
(a) (ii) S lies on the circle OPS,
a’+b* - pa=0 M Sub. (g, b) into eqtn. in (a)
Since OS L SP, ( b J(£)=—l or a’+b*-pa=0. M
a-p\a
OR = 0@ cos LPOQ 1A
Using Pythagoras’ Theorem,
0S*= a* +b? 1A
= pa
= OP-OR
= OP-0Qcos LPOQ 1
. _OR_OS IM for considering cos ZSOR
Since cos £50R = o0s or @@ or the similar triangles
OR = OQ cos LPOQ
0S*= OP-OR
= OP-0Q cos ZPOQ
Using cosine rule, OP -OQ cos ZPOQ
= %(OP2 +0Q? —PQZ) Cosine rule
= ‘;‘[(OS 2+ ps? )+ (0R2 +0R? )— (QR 2y PRZ)] Pythagoras’ Theorem
- —;-(082+PS2+0R2—PR2)
= %[OSZ +(PR2 +M2)+(OSZ —RS2)—PR2]
= 0S? EI
---------- )
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Solution Marks Remarks
(b)
(i) - BC isadiameter of the circle BCEF,
ZBEC =90° (£ in semicircle) [4E_ EEA]
i.e. BE is an altitude of A4BC . 1 Stating that BC is a diameter

or using £ in semicircle
(ii) Since the points C, 4, B, G and E are defined analogously as
the points O, P, Q, S and R in (a),

5. CG*=CA-CBcos ZACB . 1A
Similarly, 4D is also an altitude of A4BC and

CF? =CB-CAcos LACB . 1A
Hence CG=CF. 1
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