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CEM 1

Hong Kong Certificate of Education Examination
Mathematics Paper I

General Marking Instructions

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. '

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).

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.

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

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

Marks may be deducted for poor presentation (pp). The symbol should be used to
denote 1 mark deducted for pp.

a. At most deduct 1 mark for pp in each question, up to a maximum of 3 marks for the
whole paper. .
b. 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.

Marks may be deducted for no/wrong units (). The symbol@should be used to denote 1

.mark deducted for . At most deduct 1 mark for u for the whole paper.

10.
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In any case, do not deduct any marks for pp or  in those steps where candidates could not
score any marks.

Marks entered in the 4Page Total Box should be the NET total scored on that page.

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 §i§§ | whereas alternative _
answers are enclosed by . :




Solution Marks Remarks
1. M applying (a”)" =a™
1M applying a™” = L
g am
1A
(3)
2. a=b+=
x
a-b=5 1A putting x on one side
X
2A
ax—-bx=c putting x on one side
(a-bx=c
o €
a-b @
3)
3. (1) 3x-4>2x-1)
3x-4>2x-2 1A
x>2 1A
(i) x<6
For (i) and (ii): 2<x<6 1A accept graphical solution
3)
4. Refer to the figure, B
6 km
tana = % M accept undefined symbols
a~494° (or 49°24%) 1A r.t. 49 (49.3987)
 tand =g 7 @
6~ 40.6° (or 40°36°) @ r.t. 41 (40.6013)

The bearing of B from A4 is

N49.4°W (or N49°24°W | 311°)
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3)

rt.494 or 311




Solution Marks Remarks

LADC =90° IM can be absorbed by exp. below
x=180-90-20=170 , 1A
e eme ' e : using £s in same segment
£LADE =50 (or £LCBD =20°) M can be absorbed by exp. below
y=90-50=40  (or y=180-20~-50—70=40) v 1A

“ pp—1 for x° =70° etc,
u—1 for x = 70° etc.

6.  y=ax+bx’ it 8 1A
{20:2a+4b ..... 6)

39=3a+9 ...(2)

M for either

@32 - (1331 ()9 . (2)x4:

18=64 24 = 6a , M eliminating a or b
a=4
{ _ 1A
1b=3
y =4x+3x’
€Y
7 Y
y=x"—-x-6
award 1M only when a <5
A\ O 5 x
a+b=1
{ab =-6
¢ fa=-2
ib=3 award 1M only when a < b
c=-6 1A pp—1 for giving ans. in
)] coordinate form
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Solution Marks Remarks
8. (@ x+161+168+6159+161+152=158 1A
x =147 1A
(b) median
)
9.
10 cm
120°
rcm
: o 5 2 2 2 2
(a) sin60 == 10° =r% +7% =2r* cos120° 1A
r 10
or =
sin30° sin120°
r=5.77 (or M , 10 ) 1A r.t. 5.77 (5.7735)
343
(b) Area of sector = —12-7'27[ (cm?) M
360
Area of A = -;—rz sin120° (cm?) M
. 120 , 1 5 . 2
Area of the shaded region = | —r 7 ——r“sin120°| (cm?)
360 2
~ 20.5cm®>  (or [%ﬂ—#} cm?) 1A r.t. 20.5 (20.473)
(%)
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(©)

By mid-point theorem,

Solution Marks Remarks
* 10. y
A \ ¢
M,
o P
/ \ B
-8+16 8-4
a) M = y— .
(@ — 5 1A
=(4,2)
Slope of 4B = 48 1A
16—(-8)
-1
2
Slope of £=2 7 IM
Equation of ¢ : y=2 =2
x—4 : S
2x-y-6=0 1A or equivalent
(x+8)* +(y-8)% = (x=16)% +(y +4)? RA|
X2 +16x+64+y* ~16y+64 = x% —32x+256+y* +8y +16 1A
48x-24y-144=0
2x—-y-6=0 or equivalent
C))
(b) Sub. y=0 into the equation of ¢, M
we have x =3
i,e. P=(3,0)
BP = \/(16—3)2 +(=4)?
= 4185  (or 13.6) 1A | rt 13.6 (13.601)
@
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1A |1t 6380 (6.8007)
5
N=(-24
27 |
MN= ‘/(4+-;-)2 +(2-4)2
- 1785 (or %5_ . 6.80) rt. 6.80 (6.8007)
)




S I A

Solution Marks Remarks
1. Placement of the 120 boys
Promoted to-
S.6 in other
schools
144°
' <1_18° Others
Repeated '
835 126°
Promoted to
S.6 in own
school
(a) Number of boys who repeated S.5 = 120x 360~ 14;6—018 126 1A
= 24 1A
@)
(b) Percentage required 126 x 100 (%) 1A
= —— ()
8 , 1 144 +126
~ 46.7 (%) 1A r.t. 46.7 (46.6667)
. 126
Number of boys who promoted to S.6 in own school = 120 x§—6-6 =42
. 144
Number of boys who promoted to S.6 in other school = 120 x% =48
Percentage required = 424248 x100 (%)
+
~ 46.7 (%)
()
(¢)  Number of students promoted to S.6 in own school
-
= 120><—1f—6—+80><22.5% 1A
360
=60
Percentage required 60 x 100 (%)
= — (]
gered 200
= 30 (%) 1A
' @
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Solution Marks Remarks
12. (a)  The probability that the next bus has an Octopus machine installed
=0.75x0.2 (or 75%x%x20%) 1A
= 0.15 (or 15%, 3 ) 1A
20
2)
(b)  The probability that the total value of the coins taken out is exactly $3 04 :
3.2 23 IM for product rule ( p; x p, )
= X=X M+IM+1A
5X4+5X4 (M+IM+ IM for addition rule
= % (or 0.6) 1A
Denote the two 1-dollar coms as A, B and the three 2-dollar coins as X,
Y and Z, then M f
sample space = {AB, AX, AY, AZ, BX, BY, BZ, XY, XZ, YZ} o go‘fsmg appmp”ate
favourable event = {AX, AY, AZ, BX, BY, BZ} for any one being correct
The probability required = — = = A
p ty req 0= 3
)

13.

(a) Volume of the cylindrical part = 5%(4)7 (cm®)

Volume of the hemispherical part = %x%x 3 %7 (cm’)

: 0
Capacity of the hole = 183%7[ cm’ (or —S—z—ﬂ cm®)

(b) Let ~cm be the height of the smaller cone cut off from the larger cone.

B h+10 [#7_10
4 9 4 5
9h =40+ 4h

h=8

Volume of wood in the pen-stand
- %(92)(10+8)7r—%(42)(8)72'—183%71 (cm?)
= 2607 cm’

99-CE-MATH 1-8

M

1A

3

1A

1A

IM

@

for 52 hx

no mark for 183.3 retc.




Solution

Marks Remarks
(@ (Linel)... - ZABD=/CDB (alt. Zs, AB//DC) accept (alt. Zs, / lines)
[(M)$&F » AB//DC]
(Line 2)... ZABE =180° — ZABD and :
(Line 3)... ZLCDF =180° - ZCDB (adj. Zs on st. line) [Ei ErEA)
(Line 4)... .. Z£ABE=ACDF
Marking Scheme : :
Casel  Any correct proof with correct reasons. - 2
Case2  Any correct proof without complete reasons. 1 At most 1 mark
Case3  Any relevant correct argument with correct reason: 1 At most 1 mark
(Lines 1 to 3)
@
(®) (Line1)... InAA4BE and ACDF
(Line 2)... ZABE =/CDF
. ; . or (properties of parallelogram)
= . 1 NI
(Line 3)... AB=CD }gdes of parallelogram) [/ ]
(Line 4)... BE = DF -
(Line 5)... .. AA4BE=ACDF
(Line 6)... Hence  ZAEB=/CFD  (corr. £sof congtuen -
(Line 7)... EA// CF (alt. £s equal) (P& AERE]
Marking Scheme :
Casel  Any correct proof with correct reasons. 4
Case2  Any correct proof without reasons. 2
e . - 1
In addition, any relevant correct argument with correct reason (at At most 3 marks
most 1 mark).
Case3  Any relevant correct argument with correct reason: 1 At most 2 marks
‘ (Lines 2 to 7) '
@
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Solution Marks Remarks
15. (a) Service reservoir will be empty when D=0
When ¢t=11, D>0. 1A accept ‘<’ etc.
When =12, D<0. accept implicitly shown in the
table below
Using the method of bisection,
- accept any interval containing
Interval mid-value D the root as the starting interval
11<r<12 11.5 +ve  (0.760) IM testing sign of mid-value
11.5<¢<12 11.75 +ve (0.149) IM choosing the correct interval
11.75<¢<12 11.88 -ve (=0.179)
11.75<r<11.88 11.82 -ve (=0.027)
11.75<¢r<11.82
t~11.8 (correct to the nearest 0.1) 1A fit.
i.e. The reservoir will be empty in 11.8 days. ignore unit
C))
(b) Let ¥'m’ be the capacity of service reservoir Y, then the filling rates
of pipe A, B and C are v m*/day, r m’/day and—_ m’/day
x+3 x x-2
respectively.
v v Vv v
+—+ =—
x+3 x x-2 4 1M for any rate such as
11 IM+1A Loor 2 etc
x+3 x x-2 4 X+3 x+3
35 +2x-6 _ 1
*+x2-6x 4
xP-11x? —14x+24=0 1
x> -11x? —14x+24 = (x-D(x+2)(x-12) 1A for any correct factor

tu"r'é‘ of the problem, the first two roots are rejected.
x=12 )

Hence
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Solution

Marks Remarks
o 5 accept (corr. £s, //lines)
16. (a)(i) (Line 1)... LACF = £/DEF (corr. Zs, AC // DE) (FHfS » AC// DE]
. . [FSERREEA] 5
Line 2)... £LDEF = ZDBF Zs in sa t -
(Line 2) (<s in same segment) (R ]
(Line 3)... .. ZACF=/ZDBF
_ £ /si or (AF/line subtends eq. £s),
(Line 4)... Hence 4, F, B and C are concyclic. gzorgé;) S 1 Same (s in same segment eq.)
s (R TR PIE R s )
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 1 mark).

At most 2 marks

Case3  Any relevant correct argument with correct reason:

(Lines 1, 2 and 4)

At most I mark

@iy =+ A4, F, B and C are concyclic and ZABC = 90°
AC is a diameter of the circle AFBC
Hence M is the centre and MB, MF are radii of the circle AFBC

MB = MF
Cc

AC is a diameter or M is centre
Y

Q

(b) (@) - slopeof PQ=slopeof RS=1
. PQ/RS

x 2
y=5x+17
Sub. into the equation of the circle:
x? +(5x+17)2 +10x - 6(5x+17)+9 =0
13x% +75x+98=0
(x+2)(13x+49)=0

24
The coordinates of T are (——;4—2-, —'12—3). (-3.77,-1.85

(i) Bquationof o5: 211727
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Solution Marks - Remarks
(iii) Equation of the circle PQO is
17,2 17, 289 y=-17 y
+—) " +(y-——)" =—= = 1A
2’ VT T X J\x+17
x?+y? +17x-17y =0
T does not satisfy the above equation
P, O, O and T are not concyclic. 1
@ for mp, and myp
ZPOQ =90° = LPTQ
P, Q, O and T are not concyclic.
1742 17 17
Circle POQ has radi d centre | ——, — |, say N, A
ircle POQ has radius an ( 5 2) y
17 49\ (17 24
while NT =\ ———| +|—+—| (=11.376)
2 13 2 13
# ——17ﬁ :
2
P, O, O and T are not concyclic.
©6)
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Solution Marks Remarks

17. (a) 500000(1-r%)'" = 284400 IM+1A | 500000R" =284400
1-r% = 111/ 284400 ~0.95
500000
re5 1A
(3)
) ) Income for the whole year
500000(1-0.95" -R?
- (5 X000 ) v | 3000000-R)
1-0.95 1-R
~ ($) 4596399 1A r.t. 4600000

Production cost for the whole year

12 400000 + 380000 + 360000 g
= (8) 2 (2400000 - 20000 x 11 M | Z(2x400000-20000(q—
®)=@x XD 340000 4 --- (+ 180000) 5 (2 000(g 1)

= ($) 3480000 1A
Income > Production cost
The factory will still make a profit for the whole year.

(ii) Let the research be stopped at the end of the 4-th month.

300000% > 3480000 - % [2x400000—-20000(%k —1)] M

30k >348—-40k + k(k-1)

k2 -7k +348 <0 1

[112 _ [712 _
71-+471 4><348<k<71+ 717 —4x348 1A
2 2

5.2965 < k <65.7035

The research project will last for 6 months. 1A
®)
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Solution Marks Remarks
18. B
D
E
F
C
(@) AD* = AB*+ BD® —2(ABY(BD)cos ZABD
=242 +6% -2x24x6¢c0s60° (cm?) 2A
=468 (cm?)
AD~21.6 (cm) © (or 6413) (21.633)
sin ZBAD _ sin ZABD
BD AD
. no 2 2 _ g2
sin 2BAD = 8560 cos £BAD = 24 *(AD)” ~6 M
AD 2(24)(4D)
6sin 60° 6 sin 60°
~ - (or
21.633 6V13
~ 0.240 (or @)
26
ZBAD ~13.9°
AE= vV AB*? - BE?
= 242 _122 oA
= 1243 (or V432)
ZDAE = tan™ -5
AE
~16.1°
ZBAD =30° - /DAE ~13.9°
Distance between the tips of the wings
V242 +24% ~2(24)? c0s27.8°
= 2(24sin £BAD) (cm) M
62 +62 =2(6)? cos147.8°
~ 2%x24x0.2402 (cm) (or 2x24x \/236_9)
~11.5 cm ' (or 241‘{? ) __1A | rt 115 (11.529)
(6)
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Solution Marks ‘Remarks
(b) Inclination of the wings to the horizontal ground
= /DAE (or LFAE) 1M
= sin”! -5 30°-13.9°
~ 16.1° (or 16°6%) 1A r.t. 16.1 (16.102)
' 2 ‘
4 (Top view)
(c) Let K be the mid-point of the wings’ tips.
AK = 24cos £LBAD IM
= 24¢0s13.9° (or 24v1-0.24022 )
~23.3 (or M) (23.297)
CN = height of point X from the ground
= AK sin ZDAE M
~ 23.297x 6 (cm)
21.633
84
~6.46 cm (or -E) __ 1A | rt. 6.46 (6.4615)
3
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