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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.
5t 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 1 mark for u for
the whole paper. il ﬂ % f\q S E C( gz A da

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.

(e At most deduct 1 mark in each question. Deduct the mark for u first if both marks for u and pp may
be deducted in the same question. T -
d. In any case, do not deduct any marks for pp or u in those steps where candidates could not score any
marks. — i e
B 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
answers are enclosed with . All fractional answers must be simplified.
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Solution Marks Remarks
ERE L5 VN A R
o / M for (xy)" =x"y"
H 39 s and can be absorbed
m
. 2 IM for 2— = x™" or x™" =—1,
L >J Y 3 \ Xn n
= Abp il and can be absorbed
i
Vv 1A
N )
(-3k3%=")
M for expanding
M for putting x on one side
D=
1A acccplx:a-—gorx= 4
y =¥
M for making a—x the subject
M for putting x on one side
- 9
1A accept x = 2 or x= i
y =y
---------- 6)
. ) » Can h4_ Lzl;)wlx,A
3 The amount m ¢
_ 3 i s il 4 - :
=$5000 (1+2%) 20;11&%-4‘ i) VT%"J 1A —u=tformissing-unit- r.t. $5306
Y A o K
The required interest ’L% 3 ‘_;T a— T v M S
=5000 (1+2%)* - 5000 T M for 5000 (1+r%)" 5000 (n>2)
F23 MB35
$306 Bk % 1A u—1 for missing unit
---------- 3)
4. Since (a,0) lieson y=—x*>+10x-25 , we have
—a*+10a-25=0 Q= -1o M M for putting y =0
~(@-5?=0 j
a=5 m (ﬁw(’m'/va' KT«M\L | H
b=-25 Y
& p= i g
also 0=+ |
Als,o) ) —
™R - w/
WRE x|
(A
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Solution Marks Remarks
5 B
i . - Aply © whele. papc
m . )
A ﬁgmﬁ:w; "‘7\”_‘“ i 7
y East 2 RhB (g8 BRBAHL by
1 . . P / 1A% p-|
Refer to the figure, b el f-—— \/

RS 55 -l M pp-1 for any undefined symbol
O
0~27.5° Neth, 62.8° Eist v/ 1A | u—Lfor missingunit r.t.27.5°
Thus, the bearing of B from A4 is N62.5°E . fe £2.5° IM accept 063 , 062.5° or N62°31’E
- A 628 ?i |/ ok /.
B EZQXJNV\ (7@‘“)( ,5')»507(
North 4’%4‘55’1 625°
130 m, 60 m
4
i East
Refer to the figure,
cosf = 16—0 IM pp-1 for any undefined symbol
fas?
6 ~62.5° 1A a—=tfor-missingunit r.t. 2%.3°
Thus, the bearing of B from A4 is N62.5°E . 1M accept 063, 062.5° or N62°31'E
---------- 6)
6. (@ i
|=a(a+2)-b(a+2) M for taking out a common factor or using cross-method
=(a+2)(a-b v glad 1A
) TN %
(b  169y*-25
- 51
=13y +5)13y-5) e IM+1A
= - bR o o5
st ! opatin B[00 (g BB IH 2o
(e W"7\
7. Let the number of oranges bought be x . = pp—1 for any undefined symbol
Then, the number of apples bought will be 20— x . YR | A ~ %) 1A
Now, 2x+3(20 —x) =46 T4 4 4 1 IM for 2x+3(20-x)
Solving, we have 24 gpatins (246D |A gl ° y Ay
x=14 . * 5 1A 2% ¥ W
Thus, the number of oranges bought is 14 . (X=ly B
. !
Let x and y be the number of oranges and the number of apples bought pp-1 for any undefined symbol
respectively. Then, we have .,
ljc+ :;o Ky &85 B 1A (=20
¥ % n 1A+1A
2x+3y =46
Then, we have 2x +3(20-x) =46 . TH 1M for leaving x or y only |
Solving, we have x =14 . 1A
Thus, the number of oranges bought is 14 .
g = Cpple=6 )

Bk G 45 @0

QRMETZH
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Solution Marks Remarks
(a) The required probability
=% 1A | 10556
e \4* | )
(b)  The required probability } (M 7& J 1
=1—(i)Z IM+IM+1A | 1M for Hp where 0<p <1
9 + 1M for [p = (a)?
=20 1A | rt 0601
81
The required probability () \
n ~— g8t
o () /2
e ~(1——>( )+<9)(1——)+(1——)(1——) f IV LA
,
|4 5 14 &
~()()()()()() M+ 1M +IA_
\ »A 24
56 ) L '\y
T § -7 \',1\1;\\ 1A r.t. 0.691
X =T (BNEN -
The requlred probability RS 'ﬂé »9q @
C 71
—(Ifr)(l)#,(lX)(é '$ (7‘% »\ IM+IM+1A ' )
S 20 \A 3 2% A )
/ I ¥ ¢ {4 peiz 2A
_E+<i>(3) P+ 2@ BN AP A
s6 th
=— i TN Txhe2 b, 1A r.t. 0.691
81 jﬂ;@\‘\u 31| U
:ing & 23§ | ®)
- he bt ®
9. (a) Let rcm be the radius of Lhe sector. Then, we have pp—1 for any undefined symbol
80 o)
—) =162 IM+1A | IMfor ——
(zr? )(3 60) 3 360 ki
r=27 1A
Thus, th_gg(_i‘iusm;ﬂ_micctor is 27 cm. u—1 for missing unit
Let r cm-be the radius of the sector. Then, we have pp—1 for any undefined symbol
o \ 40 80.
( 80”) 1627 > IMHA | 1M for ﬁ
r727 R 1A
Thus, the radius of the sector is 27 cm . el =1 \/ u-1 for missing unit
(b)  The perimeter of the sector
80 80
=((2)(2 — 2 IM for ((2)(a))(m)(—=)+(2)(a
((2x 7))(??)(360)+(2)( 7) o or ((2)(a)X )(360) (2)(a)
=(2r+shem LUK AR KL 1A | u-1 for missing unit
The perimeter of the sector
807 807
=27)(—)+(2)(27 M for (a)(——)+(2)(a
( )(180)+( )(27) ()(180) (2)(a)
=(127+54)cm 1A u-—1 for missing unit
The perimeter of the sector
2(162
(162”) +(2)(27) IM | for (( )”) (2)(a)
= (127r +54)cm 1A u-1 for missing unit
---------- ®)
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Solution Marks Remarks
10. (a) Let y=ax’+bx 1A pp-1 for writing y o ax? +bx
When x=3, y=3,so we have
9a+3b=3
3a+b=1 e, 1
IM for substitution (either)
When x=4, y=12, so we have
16a+4b=12
4a+b=3 e, @ 5
S ) ) \
Solving (1) and (2), we have /\lM// for solving (“fl“‘[t" U tonlthawot
a=2 (Gnbe thsorhed )
} 1A for both correct
b=-5
y= 2x? —5x
---------- @
(b) When y <42 , wehave
2x2 -5x <42  (by(a)) IM
Therefore, we have
2x2-5x-42<0 1 ) ) |
fins ol x> ) o .
Q2x+7)(x—-6)<0 mE=Z W . 6 ( (52 1A for factorization or finding roots
-7 Z% Sk _‘J'\ {\ ns(s -
5 <x< 6 M (6 Tuequel s ™)
Since x is an integer, we have ~ ';.; ]‘g/_) /X rﬁi .
x=-3,-2,-1,0,1,2,3,40r5. (A))amwny 1A
Thus, all the possible values of x are ~
3 L &
B, Bl 0,1, 8, 5,0 ady, RTINS
Lo f
B S-S VO PO B
2% -Fx =41 X
el o X 1A
IMA
o Ak
X% <4 M
G ) %)< 0 14
6 Lx<&- ]L Y A
¥X=-) oy X (A
)
\'r'\l\v 4*6 i
<7 AY
(&
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11. (a) The standard score of Paper I
_ [ 7 2
_ 54-46.1 A 3913 V| e :
|
i
either one
|
1A | rt.0.52 ';
"—' i
The standard score of Paper Il = n ’_” Z .f il E
66-60.3 |
= e | (A ——————.
11.6 Sl
_ 57
116
~0.491

(b) After the mark adjustment,
the new mean = 50.1 marks ,
the new median = 50 marks ,
the new range = 91 marks .

2004-CE-MATH 1-7

QIRBETSH

1A r.t. 0.49

1A u—1 for missing unit

1A u-1 for missing unit

1A u—1 for missing unit
---------- 6)

FOR TEACHERS’ USE ONLY



[image: image8.jpg]QIR METE R FOR TEACHERS’ USE ONLY

Solution Marks Remarks
12. (@ () "~ CD=CE gL[(k[d',\‘ 2w 13 g
.. ZCED=ZCDE =36°
So, we have ZAEF = /CED =36° 1A u-—1 for missing unit
(i) ZACB= ZCDE+ £LCED =36°+36° =72°
v AB=AC
ZABC = LACB =172° P,
£BAC =180°-72°-172° - 7’&\'\55&1, IM
ZBAC =36° - 1A u—1 for missing unit
---------- ®)
(b) (i) In AAEF,
ZBFE =36°+36°=72° (ext. Zof A ) [AHISLA]
/ . LAEF =36°= LEAF
\ .  AF=EF (base /s equal ) [EfAEE] (FAYHEH%E]
( sy q\f. el & ) [FAHES] [FEAEAGHE]
" AF=FB !
] . EF=FB
ZFEB+ ZFBE +72° =180° (£ sumofA) [AAFE#)
\ o _ 790
\ 2rER = 2FBE =180 _ 540 (base s, is0s. A ) (208 A )
\
\ ZAEB =54°+36° =90° pp—1 for missing unit
| Thus, ZAEB is aright angle.
= Marking Scheme :
Case 1 Any correct proof with correct reasons. 3
Case 2 Any correct proof without reasons. 2)
Case 3 Incomplete proof with any one correct step and correct reason. 1
(i) M
The required area '
1
=—(AB)(AC)sin 36°
5 Y
L2 yedinze (o ac=4B) M
2 'c0s36° K ; -
% 44.9 cm® 1A u-1 for missing unit
fif.
and cos36° ﬂ M either
and
1
ZE(AC)(BE)
1,10
=—( )(10tan36°) (' AC=A4B) M
2 cos36°
~44.90279764
~44.9 cm® 1A u-—1 for missing unit
it
2004-CE-MATH 1-8

QR#AT2 R FOR TEACHERS’ USE ONLY



[image: image9.jpg]QR#ETZE FOR TEACHERS’ USE ONLY

Solution Marks Remarks

(a) (i) Letthe coordinates of E be (x,y). Then, we have

s 2+8 2
92
+1
=2""=5
AN
So, the coordinates of E are (5,5). 1A pp-1 for missing ‘(’ or ©)’
(i) ".© ABCD is arhombus.
BD 1 AC y
9-1 -4 At G0V
The slope of AC =——=— 3 “ .
2-8 3 D( V&)
=i 3 L oy
The slope of BD =17 < b g IM Mim,=-)
The equation of BD is
y-5= %(X =5) M for point-slope form
3x-4y+5=0 1A or equivalent

---------- @) Gene! bo

(b) (i)  Theslope of BC
= the slope of 4D

=

= M
The equation of BC is (
=1 'LJ - -—/X — /X
el (x-8) ( 3 7
x+7y-15=0 1A or equivalent
BC /| AD
let the equation of BC be x+7y+c¢=0 , M
where ¢ is a constant.
Since C(8, 1) lieson x+7y+c=0 ,we have o ‘j‘, . T
8+7(1)+c=0 PO
c=-15 1A e
Thus, the equation of BC is x+7y—15=0 .
i) Letth di £ B b h L{;ﬂvjf S ‘}‘J‘Hf\
t : E
(ii) Let the coordinates of B be (h, k). Then, we have M K A 5 g
3h-4k+5=0 e I
h+7k-15=0 TR i vy
A @ & §quond
Therefore, we have h=1 and k=2 . 1A for both correct ° ]
Thus, the coordinates of B are (1,2). » LA \r\/
The length of AB Lt NOAEN (3.4 ) &
=2-1)?+(9-2)* g = oy IM—] for distance formula
a _z ) & =\ 3] A )
=450 % A (& ICA VAT R T O e oty
\/5 &3 [ % b (gi 5(}«”“\\_ T Ay,
=5 N
[ A T4
A |
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Solution

Marks

Remarks

Let the coordinates of D be (h, k). Then, we have
3h—4k+5=0
{h +7k—65=0
Therefore, we have h=9 and k=8 .
Thus, the coordinates of D are (9, 8) .
The length of 4B
= the length of DC

=J(9-8)? +(8-1)

for both correct

for distance formula

r.t. 7.07
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Solution Marks Remarks
14. (a) Let rcm be the radius of the base of the cylinder. pp—1 for any undefined symbol
2r)? +h* =((12)(2))° 1A or equivalent
4r’ +h? =576 P (Y 2
) )
2 =144-1
4
V=xnr'h
2
V=x( 44—7)11 M with * substituted
V =144rzh 4%h3 1
---------- (3)
(b) () 600x= ]4471'h—£h3
4 Aol Awidln -
h® ~576h+2400 =0
Let f(h)=h® —576h+2400 ioh (
iy r~eNLi < -
f(4) E160> 0 and (5) G
a value of /4 lies between 4 and 5. 1 accept omitting the conclusion
(ii)
v a b a+b
g (f@)>0) | (fmy<0) | m=— | fm
4 5 4.5 / | IM for testing sign of f(m)
4 £ 4.5, 4.25 M for choosing the correct interval
fl 425 435 4375 S3A1 3 BAmS
i 425 4375 43125 ZIRE ) RAMA
_ 4.25 43125 T R AR T (g
z S 425<h<43125
%%, Thus, A~4.3 (correctto 1 decimal place)
4,
8%
T3
(c) 2867 =144rh- .4_},
ilos pewiindin Th~= Ase long
B —576h+1144 =0 Uge. ve S |
Suk- ¥=Y v Auisim
Let g(h)= k|
(¢ ,“ M for attempting to find a root by substitution
=0 - o
2 isaroot of h* —576h+1144=0. A8 oo .
Therefore, we have ((h—2)(h* +2h-572)=0") ( O/ LIM+1A | 1M for (h—2)(ak? +bh+c) 0 o)
\n-2) n-—: 4 M ; Y
So,wehave h=2 or h=+/573-1 1A forboth;r_mm\ 1z %!
£ = \ T
Thus, the height of the cylinder is|2 cm or (Y573 —1) cm . u-1 for missing unit
\ A o * el
~ XYo q" a
45 ¥B e
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Solution Marks Remarks
2 1 71 8 %v
15. (a) (i)  The perimeter of Fy, o 5 1 71 & ’7/,\
=8+ (10— 1)(4) g, (2, th, v .4 1A
=44 cm : L 1A u-1 for missing unit
0.
,/\
T™n— I e
s LZ'X\*(»\ 90| (11) | E(2(8)+(n_1)(4) <1000 1A for correct sum of AP
“L_’_/__/__,_\ i35 < 09169348
2 +3n-500<0 T#Z o _
e dne b T _23.01093483 < 11 <20.91093483 (7 )50 4 55 ) M ,F) M v b Teq 4)
2e A" Thus, the required number of distinct square ; frames i 1s 20. 1A
=l A BT, M7\ E4 5% (&) | (5)
- N )% a\ 3 et 200 1 CIMHIAD
N~ [M(b) Let ¥yem®, Vyem® and Vem’® be the volumes of Sy, S, and S pp-1 for any undefined symbol
T RE46 respectively
A “/"\
““,T& k(l) Note that the perimeters of F, and F; are 12cm and 16 cm
respectively. So, we have
3 3 3 3
L = [i] = (EJ 163 = 12 = i) 1A for either one
v, (12 3 v, \16 4 -~ .
‘g n_8 4 h_2
} 14 /;IV v, 27 v, 64 ‘
q ’ iH
ﬁ$ﬁ Jz,fu-nﬁ« o He Pu,vmﬂ‘ AL
7 3,4 H % o 1 )
Thus, the volumes of S, S,, S; do not form a geometric sequence M || fit)
(ii) The length of each side of the base of S, = %: 2cm .
A e, /5
The length of each diagonal of the base of S, =22 + 22 =3£‘2\im ‘;\“, “’“\ 3|hL 30
The height of S, = \’52 - (\/5)2 =23 em (INMK 5cm
N
1
=-(2)%V23 ™M
3 2cm
Jﬁg
Vv, 1
2= ( 6) =8 can be absorbed
v L8 orved.

Thus, the volumes of S; is ?Jﬁ cm’.

u—1 for missing unit

[The length of each slant edge of S; = 5(%] =10cm 1A can be absorbed
[The length of each side of the base of S; = % =4cm
The length of each diagonal of the base of S; = 4> +4% = 4J2 cm
The height of ;=102 —(2v2] =223 cm M
1 32

=§(16)(2«/§):?\/§§ IM+1A
Thus, the vol £5, is 22423 om’

s, the volumes ol 55 15 B ome u-—1 for missing unit

-—-——(6)
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S . Solution Marks Remarks
16. | Marking Scheme for (a) and (b) : 0
Case 1 Any correct proof with correct reasons. 3
Case 2 Any correct proof without reasons. 2
Case 3 Incomplete proof with any one correct step and one correct reason. 1
(a) In AADE and ABOE,
ZADE = ZDBC (alt. s, OD//BC) [§%f5 > OD//BC)
= /BOE ( < inalt. segment ) [Z$E S B A ) GLYIAER)
ZDAE = ZOBE (ext. 2, cyclic quad. ) (BRI #E A A)
AD = BO (given) [E4m
". AADE = ABOE (ASA)
€
(b) AE = BE
ZAOE = /BOE ( equal chords, equal /s ) [EZEE5=]
ZBEO = LAED @)
=/AOB (ext. £, cyclic quad. ) (BB o1 )
=ZAOE + Z/BOE
=2/BOE
DE =0OE
ZADE = ZAOE < |[EEAEA] g
ZADE = ZBOE - )
Hence, ZAOE = ZBOE
Thus, /BEO=/AOE + ZADE (ext. Zof A ) [ABIAA)
=2/BOE
)
(c) (1) * OE is a diameter of the circle OAEB .
. ZOBE =90° 1A
By (b), ZBEO=2/BOE
ZBOE + ZBEO + ZOBE =180°
ZBOE +2/BOE +90° =180°
Thus, ZBOE =30° 1A
A ————l
(ii) Notethat E=(6,6tn30°)=(6,23) . Then, ((/Z) L ¥ B .
[lse fpwmcle #6t97- " the coordinates of the centre of the circle OAEB eithelr one
¢! 6+0 24340 \
Qhle. :(T, J; ) =G, V3) mmmmmmmm
Also, the radius of the circle OAEB = 3% +(y/3)? =243 M| by red emd A E
Hence, the equation of the circle OAEB is
@=3) +(r-3)" = (243)? 1A
xt+y? —6x-2\[3_y =0
the circle OAEB passes through the origin.
let the equation of the circle OAEB be x?4+y? vax+by=0. IM
the coordinates of B = (6, 0)
62 +0% +a(6) +b(0)=0
So, we have a=-6. AL
the coordinates of E = (6, 6tan30°) = (6, 2/3) 1A
6% +(243)2 —6(6)+b(24/3) =0 » )
Therefore, we have b= —243 . & L=~ [4 1A by beth 2 4 b (uv'r"tt
Thus, the equation of the circle OAEB is x*+y? ~6x—2£y =0.
—0)
2004-CE-MATH 1-13
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Solution Marks Remarks
| 4 |
17. (@) (i) (sin30°= % ' 11 QR [ —— |
FF'=20sm30° either one
FF'=10 m __ 1A u-—1 for missing unit I}
i i
\x\cos 30°= 2 S e X
N 20
EF"=20co0s30°
EF'=1043 EF'~17.32050808
aeor="2 e At TH % IM | with FF’ substituted
.10
" tan60°
AF' = 103£ AF' = 5.773502692
AE® = AF"? + EF"?
/’/
AE? = <%)2 +03y & M
Jwo + 307 o = fedp %
AE = ]Oi% m 3 v -2 A 1A u—1 for missing unit
=S rt. 18.3m, AE~18.25741858m
i FF'
ii 60°=——
(i) sin y
AF = 10
sin 60°
20
AF:—B‘E_ AF ~ 11.54700538
By cosine formula, we have
2 2 2 B
cos ZAEF = EF” +AE” - AF” \W/\’“,
2EF - AE 1
2 2
- +[10\3/%] _[20&}
cos ZAEF = e 4 M cos LAEF = 2014!822(52;:)3532;;11;;;;00535r
(2)(20)[ ]
3
3
cos ZAEF % cos ZAEF ~ 0.821583836
1A u-1 for missing unit
r.t. 34.8°
---------- )
2004-CE-MATH 1-14
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Solution Marks Remarks
(b) Let fqs and fy, s be the time required for the red toy car and the
yellow toy car to reach B respectively. Then, we have
BE =2t,4 and BF =3ty
By sine formula, we have
'BE g BF M
sin20°  sin(180° —34.75634244°)
Uy 3tyeitow
sin20°  sin34.75634244°
y : o t
yellow 2sm34.75634244 M for attempting to find yellow
ted 3sin 20° ed
a1+ 0899914528
tycl]ow
{7
Jyelow 111 1A accept — 8+ 0,000 and can be ssorbed
frea Iyellow =
Tyeliow 1 a4
Irea Lyellow
Thus, tyeiow > e Tred <Iyeliow
So, the yellow toy car will not reach the point B before the red toy car. 1A @
ZEBF ~34.75634244° - 20° ~14.75634244°
By sine formula, we have
BE . 20 d L e 20 IM | either with ZEBF substituted
sin20°  sin ZEBF sin(180° —34.75634244°)  sin LEBF =
20sin 20° 20sin 34.75634244°
~——————— and BFx——MM———
sin14.75634244° sin14.75634244°
BE =~ 26.85575694 and BF ~44.76384605
Let feqs and fyg, s be the time required for the red toy car and the
yellow toy car to reach B respectively. Then, we have
BE =2t,,y and BF =3t
26.85575694 44.76384605
g N and Lellgy #—————— M for both
ta=134 tu= " tyetiow =149 fﬂeuw iy 1A for either (can beit,)?orbed)
Thus, fyenow > frea
So, the yellow toy car will not reach the point B before the red toy car. 1A <fT>
---------- @
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