SRR M2 FOR TEACHERS’ USE ONLY

BEREEERTER
HONG KONG EXAMINATIONS AND ASSESSMENT AUTHORITY

2002 H/EPREE
HONG KONG CERTIFICATE OF EDUCATION EXAMINATION 2002

BE He-
MATHEMATICS PAPER 1

AABBENEREIARTREESS EARZAMNES » HES
BZ2ECMH HEBETHEBILER  BERATE2FIRMET
BAEGHFMOARFEESH > KETERRYE > HEAYR  £EABR
THTRENATFECLBEARETFD - BELAERERRIES Y
- HEB/ BEERAER N2LABTRETS2ERBEEY
F o DISEMBEELR  EHESE -  EEBEENEERE ARG
ARBERA > FEESREEEMENERFISZE - B
REEFESHEE /BB NEE B RmER -

This marking scheme has been prepared by the Hong Kong Examinations and
Assessment Authority for markers’ reference. The Authority has no objection to
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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 &5&2@ 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 # first if both marks for u and Bc may
be deducted in the same question.
d. In any case, do not deduct any marks for pp or u 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’, ‘f't.” 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 shaded whereas alternative

W ol

answers are enclosed with E All fractional answers must be simplified.

2002-CE-MATH 1-2

QIR¥EE2E FOR TEACHERS'’ USE ONLY



RRHMEIZE

FOR TEACHERS’ USE ONLY

Solution

Marks

Remarks

L.

120
£ 26
360 " ©®

2. Area

=127 cm

M

IM

The angle at the centre is 120 x—2— = h

NIJ
3

n

()" =x"y

1M mow leb , 1A for area of

360
circle

u~1 for missing unit

180
Area = l_..w|§.m~
2 3
=127 cm?
North
80
. t =—
3. @ tnb=—0 1A 0
6~ 38.66° ~38.7° (Accept 8 =0.675) 1A u-1 fa sing unit r.t. 38.7°
(b) The bearing of P from Q is 80 m
90°+38.7° =128.7° ~129° IM u-1 for missing uni
ﬁm 51.3° E. IM u—1 fgr missing unit
.......... & o OIS pat
100 m P
4. (@ f(2)=2°-2(2)?-92)+18
=0 1A
(b) x-2 isa factor of f(x).
) =6 Dl IM | forf(x)=(x~2) (@’ +bx+c)
=(x-2)(x-3)(x+3) 1A
.......... 3)
5. (a) Mean 1A
(b) Mode = 13 1A
(¢) Median =10 1A
(d) Standard deviation = 4.59 1A r.t. 4.59
.......... 0)
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6. (a) The radius of the new circleis 8(1.1) 1A can be absorbed
=8.8cm
The area of the new circle is
7(8.8) =77.44 7 cm? 1A u-1 for missing unit
(b) The percentage increase in area is
7744 7 — 64 2 _
mMa ad x100% IHL_Lxﬁoohx. IM accept without 100%
= 21% =21% 1A
.......... @
7. (@) 3x+624+x
2x > -2
x>-1 1A
(b) For 2x-5<0 ,
5
2 1
x< 5 A
1A can be absorbed
The 3@,&3& integers .mam -1,0,1, 2. 1A
.......... 4) y
8. (a) The coordinates of 4 are (-8, 0) 1A | —
The coordinates of B are (0, 4) 1A B
L
(b)  Let the coordinates of the mid-point of 4B be (x, ).
A O
IM IM for mid-point formula
w,:o mid-point is (-4, 2) . 1A
.......... )
9. £LBAC = 40° 1A
’ A
AB=AC D
JABC = ;oowlkoO JACB = HmonvwleO
- 70° =70° 1A 40°
BD is a diameter
Z£BCD =90° ZACD =90°-70° 1A
ZCBD =90°-40° = 50° =20° 1A
ZABD = ZABC — ZCBD B C
= 70° - 50° ZABD = ZACD
= 20° =20° 1A u-1 for missing unit
.......... 5)
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10. (a) A
= 80°
BC=CE
ZCEB = /B =80°
£BCE =180°—80°-80°=20°
ZECF = LZACB - £ZBCE
= 60°
CE=EF
ZCEF = 60°
(b) ZDEF =180°~60°-80° (adj. Zsonst. line) [E# 4
=40°
EF=FD
ZFDE = /DEF
= 40° (base Lsofisos. A) [N
In AADF,
ZDFA4 =40° -20° (ext ZLof A) [A Y4}
= 20°
= £DAF
ZDFE =180°-40° - 40° (£ sum of A) [ARAT]
=100°
ZAFD =180°-100°-60° (adj. £s on st. line ) [E#& ERIHA]
=20°
£DFA = Z/DAF
ZCEF = 60° (by (a))
ZCFE = 60°
ZAEF =60°-20° = 40° (ext £ of A) [ARISEA]
ZEDF = 40° (base s of isos. A) (EEAKS]
ZAFD = 40°-20° (ext £of A) [A RS
=20°
AD = DF (base Zsof A =) [(FAZHEEE]  [EAEE
[(FEHEA]  [FAEEE)
A EAFHYER)
Marking Scheme :
Casel  Any correct proof with correct reasons. 3
Case2  Any correct proof without reasons. 2
Case3  Incomplete proof with any one correct angle (e.g. £ AEF, |
ZDFE) and with correct reason.
.......... 5)
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11. (@ Let A=aP+bP? 1A
Sub. P=24, 4=36,
24a+576b =36
2a+486=3 ... ¢))
M for substitution (either)
Sub. P=18, 4=9,
18a+324b=9
2a+36b=1 ... 2
Solving (1) and (2)
5
a=—=
2 1A for both
p=L
6
__Spydp
A= > P+ 6 P
.......... 3)
(b) (i) When 4=54,
5 1 52 _
-5 P+ r3 P =54 1M
P’ -15P-324=0
P =27 or P=-12 (rejected) 1A
the required perimeter is 27 cm.
(i) Let P’ cm be the perimeter of the gold bookmark.
PY 8 Py 8
mlmw ||MM.. IM+1A 1M for h'mulu |m
P =63 (=10.4) 1A | rt 104
The perimeter of the gold bookmark is 63 (=10.4) cm.
.......... ©)
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12. (@)
5<x<15
15<x<25 1A for both
25<x<35 Silver medal
35<x<50 Gold medal
.......... (1)
(b) Lower quartile =3.8
Upper quartile =22.8
Inter-quartile range = 22.8 ~ 3.8 M (22—23) - (3—4)
=19 1A rt. 19
.......... @
(©) (i) The number of participants who won medals,
64+26+10=100
The number of participants who won gold medals is 10.
The probability that they both won gold medals -
nho'xN IM for hx%lu , where p<g
100 99 q g-1
- L 1A 0.00909
110
(ii) Both won bronze medals
p=84,6 112 0.4073
100 99 275
Both won silver medals 1A for both
P, uwaxm 13 0.06566
100 99 198
The probability that they won different medals
1 112 13 .
S (R T § R = 2 ~(©){)-P, -
110 275 198 M| for 10 -A - P,
_ 1282
= 2475 1A 0.518
64 26
B S)= —x—
P(B and S) 100 59 x2
64 10
P = T =X
(B and G) 100 X 59 x2
_ 26 10
P(S and G) 100 X 99 x2
P(different medals) = P(B and S) + P(B and G) + P(S and G) 2M+1A | 2M for sum of three different cases
(P x2+4P, x2+ P, x2)
- 1282 1A | o518
2475
.......... ©
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13. (a) Areaof AC,C,C, = che sin 60° 1A
= .»DM m? 1A u-1 for missing unit
.......... @
(b) Each side of a smaller triangle = W m
Area of each smaller triangle = W A.WIXWV sin 60° = W}wl m?
Total area = Ax%+u“|w IM+IM | IM for 4 times, IM for + (a)
= l@% m? 1A u-1 for missing unit
.......... 3)
(c) The area
2 3
M%JFWXP\WAmu x%li@u LR IM+ 1A | 1M for G. P.
¥
__4 a
= M for =
1-=
9
— anw)\oM m? 1A u—1 for missing unit
The area
V3
4 IM+1A | 2M for —&)
1 _4 1- 4
9 9
= c%l m? 1A u-1 for missing unit
.......... @
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14. (a) \_ﬂHLI m and wﬂulh m. 1A u-1 for missing unit
tan 20° tan15° for both AT =2.75hm and
BT =373hm
BT? = AB? + AT?* —=24B- AT cos30°
2 2
) o002+ Llw ~2(900) " Neos 30° IM+1A
tan15° tan 20° tan 20°
ﬁ L1 w% + 900Y3 h—810000 =0 IM | in the form of ah® +bh+c=0
tan®15° tan? 20° tan 20°
h 3.86 ~154 1A r.t. 154
.......... ®)
(b) (i) ESis minimum when SE1A4B (or TELAB) .
When TELAB, ET = AT sin30° = 2S13%° 51136) M
tan 20°
Shortest distance = /42 + (AT sin 30°)2 IM | V153862 +211.36
1
20°
m 30°
A
< 900 m —>
h h
AS =——— ~449.86 and SB=———=~59448 .
sin 20° sin 15°
2 2
T woow +(900)2 A!i. \ML
cos£SAB = ~1 - > ~0.8138 .
2 l.}lwﬁoe M
sin 20°
ZSAB=3553° IM accept £SBA = 26.09°
Shortest distance = AS sin ZSAB
~ F sin 35.53°
sin 20°
~261 m 1A (Accept 262 m)
.......... ©)
h
i tand = —
(ii) T
6 is maximum when TE1A4B. M can be omitted
tan g, ul.ml SSQHKPHE
AT sin 30° ET 21136
tan 20° . h 153.86
= — sinf =—=-—""—
sin 30° ES 26143
Maximum value of  ~ 36.1° 1A cosf = WH = E
ES 26143
Hence 15°<6<36.1°, 1A u—1 for missing unit
Accept using cos@ = ET = 2114 , 8 ~36.0° (Accept € ~36.2°)
ES 2614
.......... ©)
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15. (a) (i) Total amount of water = WN.wN 24 =648z cm’
Volume of water in the cylinder = 7-62h =367k cm’
3
Volume of water in the cone = WN -92.24. % cm’ IM+1A | IMfor V = ﬁx,.h wN.me
Let r cm be the radius of the water surface in the cone when water is
being poured into the cylinder.
Then r 2. 1A
h+5 24
Volume of water remains in the cone
2
n.mm.ci& 337%@&% . M
. wlﬁ 3 _ 1 2 h+5 3 _ 2
Co e (hS) +367h =648 M |dr0? 24 Tm + w —7-6%h
I -T:I&w _h
24 18
h* +15h +75h+125=768(18 - k) 1A for expanding (h+5)°
B +15h% +75h+125+ 768k = 13824
B +15h% +843h-13699 =0 1
(i) Letf(h)= xw i%m +843k-13699
A @ <0 and f(12) 5> 0 ’ M can be absorbed
.. The <m_:m ow h lies between 11 and 12 .
a b _a +b
[f(a) < 0] we)>01 | 7T, fm)
11 12 11.5 M Testing sign of mid-value
11.5 12 11.75 M Choosing the correct interval
11.75 12 11.875
11.75 11.875 11.8125
11.75 11.8125
. 11.75<h<11.8125
h=11.8 (correctto 1 decimal place) 1A fit.
.......... ©)
(b) The situation in Figure 9(b) is the same as the situation in Figure 9(a)
if the lower part (5 cm height) of the water of the cone is ignored.
Thus the depth of water in the frustum is
hcocm
~11.8 cm M 2M for the answer in (a)(ii)
u-1 for missing unit
.......... @
2002-CE-MATH 1-10
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16. (& (i) InAAOD and AFOB,
ZAOD = LFOB = 90° (given) [E47]
ZAEB = 90° (< in semicircle) [(“FE EREEA)
£DAO =90° - LABE (£ sum of A) [ARFAEFI]
On the other hand,
ZBFO =90° — LABE (£ sum of A) [AR AR
£DAO = ZBFO
Hence, AAOD ~ AFOB (AAA) [EA] (AA) (equiangular)
Marking Scheme :
Case1  Any correct proof with correct reasons. 3
Case 2 Any correct proof without reasons. 2
Case3  Incomplete proof with any one correct angle and 1
correct reason.

(i) In AAOG and AGOB,

LAOG = LGOB = 90° (given) (B0
" ZAGB= 90° (£ in semicircle) [PE ErEEA)
. LAGO = 90° — ~BGO
= ZGBO (£ sum of A) [APS AR
Thus, AAOG ~ AGOB (AAA) [5%8/] (AA) (equiangular)
Marking Scheme :
Case 1 Any correct proof with correct reasons. 2
Case 2 Any correct proof without reasons. 1
(iii) Hence 0D _0B
04 OF
OD-OF =04-0B I ith
Since AAOG ~ AGOB elther one
04 _0G
OG OB
ie. 04-0B=0G".
Thus OD-OF = 04-0OB = 0G? 1
.......... @)
(b) () A4=(c-r,0) and B= (c+r,0)
ryr—c
q
BF r+c
(i) ".© ZAEB=90° (Z insemi circle) [“FE R EEA]
F
Mmyp -Mpp = £ .ﬁl uuL M
¥r—c r+c
pg=r*-c?

Since pq=0D-OF

and r?—ct=cG?-0c? =0G?

therefore OD-OF = 0G*
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Solution Marks Remarks
. -9%
17. (a) Equation of L;: u\lswlulw M h+|u\-uu
x 5 Sk 9%
9x+5y =45k
Equation of L,: NUml\wulw SEA. A
x 12 12k 5k
5x+12y =60k 1A for both equations
.......... @
(b) (i) Let x and y be respectively the number of articles produced by

lines 4 and B. The constraints are ‘

45x+25y <225 (or 9x+5y <45), IA withhold 1 mark for strict inequality

50x+120y <600 (or 5x+12y<60), 1A

x and y are non-negative integers.
The profitis $1000(3x+2y) . 1A
Using the graph in Figure 11 with % =1, the feasible solutions are
represented by the lattice points in the shaded region below.

y
©,9)
™~
T~ T,
=7
.
0 X X x
Pz 3 460y (12, 0)

From the graph, the most profitable combinations are (3, 3) and (5,0)
At (3, 3), the profit is $ 1000 (9 + 6) = $ 15 000
At (5, 0), the profit is $1000 (15 + 0) = $ 15 000 .
At (0, 5), the profit is $ 1000 (10) = $ 10000 IM [ Testing
At (2, 4), the profitis $1000 (6 + 8) = $14 000
The greatest possible profit is $ 15 000 . 1A u-1 for missing unit
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Solution Marks Remarks
(ii) Let x and y be respectively the number of articles produced by
production lines 4 and B. The constraints are
ﬁmiu@m&o (or 9x+5y<90), uw A
50x+120y <1200 (or 5x+12y<120),
x and y are non-negative integers.
y
(0, 18) N
N /
~3
//
S
> x
(24} 0)
Using the same graph as in (i) and taking k=2 , 1M can be absorbed
_ the feasible solutions are represented by the lattice points in the

shaded region.
From the graph , the most profitable combinations is (6, 7) . 1A can be absorbed
The greatest possible profit is

$1 000 (18 +14)=$32000 1A u—1 for missing unit

(accept drawing 2 lines on
Figure 11 with correct labels)
.......... ©®
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