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Hong Kong Certificate of Education Examination
Mathematics Paper I

NOTES FOR MARKERS

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, provided that the method used is sound.

2. In a question consisting of several parts each depending on the previous parts, marks
may be awarded to steps or methods correctly deduced from previous erroneous
answers. However, marks for the corresponding answers should NOT be awarded. In
the marking scheme, marks are classified as:

‘M’ marks  awarded for correct methods being used,

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

Others awarded for correctly completing a proof or arriving at
an answer given in a question.

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

4. Each mark deducted for poor presentation (p.p.) should be denoted by [ pp—11:
a. At most deduct 1 mark for (p.p.) in each question, up to a maximum of 3
marks for the whole paper.
b. For similar (p.p.), deduct 1 mark for the first time that it occurs.
i.e. do not penalise candidates twice in the paper for the same p.p.

5. Each Mark deducted for wrong/no unit (u.) should be denoted by [u—1]:
a No mark can be deducted for (u.) in Section A.
b. At most deduct 1 mark for (u.) for the whole paper.

6. Marks entered in the Page Total Box should be the NET total scored on that page.
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Solution Marks Remarks
=h-a 1A
I+p
- 86 M
1+(4)
= % (or 0.118) 1A rL0.118
OR 8=6+11+(-4)} 1A
2=17r
-2
r=q7 (©rol1is 1A rt 0118
(3)
s s 3
Y3 gige ;
2. aajlza_ = aa‘; 1A For {/a_sza;
5,3
P o B M For applying either
) a.a'l=aﬂ+ll or ﬁzaﬂ—ﬂ‘
= q* 1A
3)
3. (@ 4,1,-2,-5 1A
®  Sio= 102[204) +(100- D-3)] IMHA | e Dpza v a00- 1,
a is the 1st term in (a).
=—-14450 1A rt. —-14500
OR Ty = 4+ (100 - )(=3) = -293 1A
Sum = oo l4+(-299) ™ R
=-14450 1A
)
4. Let f(x)= x*-x2-3x—1,
then f(-1)= (-1’ - (-2 -3-1H-1=0. 1A Acocept using long or synthetic
division
x+1 isafactorof x’-x?-3x-1. pp-1 for not defining f{x)
X*—x*-3x-1=0
(x+h(x*-2x-1)=0 1A
— 2 — —
x=-1 or 22+( 2)2 4=h 1A+1IM 1A for x=-1
IM for quad. formula
x=-1 or 142 1A For x= 1£v2
)
96-CE-MATHS I-3
HRSYEHE2R)  FOR TEACHERS’ USE ONLY




RIRFEHER

FOR TEACHERS’ USE ONLY

Solution Marks Remarks
S. Acoept graphical solutions.
Withhold 1 mark for having
cqual signs in inequalities.
i x>3 1A
(i) (x-2}(x-4<0 1A For factorization, can be omitted
2<x<4 2A Accept “x>2 and x < 4”
Solution of (i) and (ii): 3<x<4 1A
)

6. ZABP = /DCB (corr. Zs, ABI/DC) “[Ftifs - AB/DC”
ZDCB = /BAP (ext. £, cyclic quad.) “BEISE A
LABP = /BAP
AP = BP (sides opp. equal £s) Or “base Zs equal”, “converse

of ‘base /s, is0. A’ ”, “equal
C Zs, equal sides”
B “FENBEE =B
“EE=AVEAEN
1 P WER” B “EAH
F K “ESHER"
4 B “EANHEE
D
O T T T T T T T T T T T T T T T T T T T T e e e e e e e e 1
t Marking scheme: M
'l Case 1  Any correct proof with correct reasons. 5 :
L 1
: Case2  Any correct proof without reasons. 3 :
: In addition, any correct argument with correct reason. 1 Maximum 1 mark :
r 1
ILCase 3 Any correct argument with correct reason. 1 Maximum 2 marks !
)
7. (a) Area of the shaded region = (122 —2%)n cm?
= 140zcm’  (or 440 cm?) 1A £t 440
® @ The probability that both darts hit the shaded region
_ [140nY’ 2 Ans. in (a)
= (144n) (or 0.972°9) IM+IM 1M for “rea of the board.
IM for p*
_ {%gé (or 0.945) 1A rt. 0.945
(i) The probability that only one dart hits the shaded region
- 140n)( _4n _
= 2( 1447:)( 1447:) IMHIM | IMfor p(1-p)
IM for 2p or p+p
= % (or 0.0540) 1A £1.0.0540
)] pp-1 if notext in (b)
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Solution Marks Remarks
8. (a) Capacity = %1:(5)2(12) em’®
~314 cm® (or 1007 cm’) 1A rt 314
®) () AB=V5'+122 cm=13cm 1A
Area of the sector = 2(5)(13) cm?® IM
~ 204 cm? (or 657 cm?) 1A 1. 204
OR Arc length of the sector = 107 cm
Area of the sector = 21.13.10 zem?’ 1A+1M 1A for 13
~204 cm’  (or 657 cm?) 1A £ 204
(ii) Angle of the sector =%5%‘— x 360° IM
k9
~ 138° 1A rt 138
OR Let the angle of the sectorbe 4.
-;-(13)20 =65x 1™
10 ‘
é= B T (or 2.42) 1A rt 2.42
OR Angle of the sector = E;)T” (or 2.42) IMHA | IMfor A‘°Z;‘3‘h 1t 2.42
fe— 35 cm—s|
B 6)
12 cm = 3
yl
9. (a) 3x+2p-7=0 .. (1) 0 "x
&-y-7=0 ... 3)
Gyx2+(1) Tx-21=0 IM
x=3, y=-1 1A L
C=@3,-1
®) 3x+2y27
3x-5y=2-7 1A+1A 1A for any one being correct
2x -y <7 Withhold I mark for strict
inequalities
(€) Let P(x,y)=2x-2y-7, then
P, 2)=“9, P, 5)=‘5 , P(3, -D=1. IM For testing any one of these pts.
The maximum value of 2x -2y -7 is 1 . 1A ft.
6)
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10. (a) x =360°— (80° +60° + 80° + 75°)
‘ =65° 1A
() AABE=ACDB 1A
(c) 60°+z+0+y=180
-y +z=80° 1A
- 6 = 180° — 60° — 80° = 40° 1A
£BDE = 18T _ 00 IM
y = 180° = 75° — 70° = 35° 1A
z=80° — 35° = 45° 1A
OR /BDE = £/BED
180° — 75° — y = 180° — 65° — z ™
z-y=10° L 1
y+z=80° .. ) 1A
7 Solving (1) and (2), y =35° 1A
z=45° 1A
6 = 180° — 60° — 35° — 45° = 40° 1A
@)
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Solution Marks Remarks
11. (@ (@) Equationof & : x*+(y-2)1=4 1A
(or x*+y-4y=0) )
(ii) B=(0,4) 1A Can be omitted
Equation of L : y=2x+4 1A Or equivalent
2 2
x“+(y-2)"=25
® { o
y=2x+4
X +Qx+4-22=25  (or (y—4)+4(y-2>=100) M Eliminate either x or
5x*+8x-21=0 (or 552 -24y-68=0) 1A
x-7(x+3)=0
T o 3 _34 _
x=5 or . (y—-? or -2) 1A Accepted x= 1.4 or -3,
y=6.8 or-2.
0=, 3 tor 14,68)], R=(3,-2) 1A | Mustindicate  and R -~
(¢) (i) The mid-point of QR isthe point on L which is nearestto 4 . IM Attempt to find mid-pt. of OR
Tien 2
Mid-point of QR = 2 =2
2 2
= (—%,%) [or (-0.8,2.4)] 1A
OR Let L’ be the line through 4 perpendicular to L.
Equation of L": y=2_ 1, x+2y—4=0 M For attempting to find the eqtn.
X 2 of L’
The required point is the intersectionof L and L' = (-—%—,%). 1A
y L
(ii) The intersection of QA4 and ¢, is the pt. on ¢ which is nearestto Q . IM 0
3(0)+2(Z) 3(2)+2(¥-) &
The required point is 3 , 5 IM . !
5 5 &
LA
©.2
14 98
—_— or (0.56,3.92 1A 0 x
(25 25) for ¢ 92| K/
OR Equation of Q4 : 24x-Ty+14=0 M For finding eqtn. of 04
Solving the equations of Q4 and ¢, , we have
625y ~ 2500y +196 =0
z%(mj,) or % ™ For solving & giving 1 soln. only
. 14 98
Th uired pt. is (—,— r (0.56, 3.92
€ req pt.1 (25 25) [or ( )] 1A
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Solution Marks Remarks
12. (@) () ' Table l (Mr Chan)
Month ® | ® _ Balance (5)
1 750.00 8250.00 41750.00
2 626.25 8373.75 33376.25
3 500.64 8499.36 24 876.89
e Sieee PR 1A for (a), 1M for a-+b = 9000
4 I.A‘HM or b +c=24876.89a
5
6 1A
(i) Amount of last payment = $7606.20 (21) 1A Accept 7606.2
. (iii) Total interest earned by the bank = $ 2 606.20 1A Accept 2606.2
®) Table 2 (Mrs Lqe)
1 9000.00 750.00 8250.00 41750.00
; : 1A for 10800.00, 1A for 626.25,
LA+1A+1A 1A for the whole row *
1A
©
1 12 000.00 9000.00 3 000.00
N 2 15000.00 10 800.00 4200.00
3 16 200.00 12 960.00 3240.00
4 15240.00 15552.00 -312.00
Mr. Cheung will not have enough savings to pay the 4th instalmcnt.
|Marking Scheme: T i
1 Mr. Cheung cannot afford to use the repayment scheme as described in 1A ]
1.0, i
| Putting the balance $3000 into his savings after paying the 1st instalment. IM Can be omitted 1:
. Showing (the 4th month’s instalment) > (the 4th month’s savings) ]
! ie 15552.00 > 15240.00 1A :
1 OR (the 1st 4 months’ instalments) > (the 1st 4 months’ savings) (
L_____de 48312>48000 | )
. - ’
SCEMATHSIS  [JERIGEELaRY  FOR TEACHERS’ USE ONLY




APRAENZE FOR TEACHERS’ USE ONLY

Solution Marks Remarks
13. (@) Let F=kxt +k,t* for some constants k, and k, . 1A
Then Q = 20000 + kyxt +k,t* .

— 2

Hence | 30600 = 20000+ k; (85)(40) + k, (40) } IMH+1A | 1M for substitution
28100 = 20000 +k, (75)(60) + k,, (60)*

53 =17k +8k, A .
9= 5kl +4 kz Or equivalent forms

Tk, =35 or 28k, =112

k=5 )
k2=“4
S Q=20000+5xt — 412

() (1) When x=82 and ¢ =45, then
0 = 20000 + 5(82)(45) — 4(45)*

=30350 1A rt. 30400 o
(ii)) When Q =30350and x =78, then

30350 = 20000 + 5(78)¢ — 41 1M
412 -390t +10350 =0
27 195t +5175=0
A = 1952 —4Q2)(5175)
=-3375
There is no real solution for .
Thus it is not possible to achieve the same value of Q in (i) by varying . IM+1A ft.

Use ans. in (b)i)

{c¢) Whenx =80,
Q = 20000 + 5(80)f — 412
20000 — 4(¢% — 100¢)

= 30000 — 4(f — 50)2 IM+1A | 1M for a+b(t=50)? or a+(2t-100)’
Q is maximum when £ =50.
Thus the amount of time required is 50 seconds. 1A
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Solution Marks Remarks
14. (a) The unclearly printed number in Table 3 is 23.7 . 1A pp-1 for 23.7%
(b) There are rounding off errors. 1A
() (1) Thec.f table of the distribution of x (x < 1000) for boys
x(5) c.f.
0 70
200 87 1A For 87, pp-1 for writing
400 135 mtervals in the left column
600 218
800 310 -
1000 346 1A
(ii) 4
500 girls
- = d
400 -
g ] f boys
B A 4 bt
E‘ b1
o 300
& 2
= y 7
= A » V
g /1 /] 4
200 pd
,l L]
A
-~
100 2T IM+1A
0 200 400 600 800 1000
x
(iii) The median of x for boys = 490 1A Accept 480-500
The median of x for girls =410 1A Accept 400-420
(iv) From the cumulative frequency polygons, there are
265(15) boys and 390(15) girls spending up to $700 IM For either one correct
or a vertical line through x=700
The total number = 265+390 = 655 1A Acoept 645-665

(d) From Tables 3 and 4, 20.0% of boys and 15.0% of girls did not spend any
money on buying clothes for Christmas.
In this survey, more boys did not spend any money on buying clothes
for Christmas.

We have to consider the percentages instead of the frequencies because the
number of boys and the number of girls in this survey are not equal.

96-CE-MATHS I-10
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Solution Marks Remarks
15. (a) BC= 1000cos60° = 500 (m) 1A
CC' = 500sin30° = 250 (m) . 1A
(b) Let the inclination of BO with the horizontal be a.
. 250
Sina =1060 IM
a=14.5° (or 14°29") 1A It 14.5
©) AO = /10007 +2000% - 2(1000)(2000) cos 30° 2A
~1239.31
~ 1240 (or 1000y5-243 )
OR AD = BC = 1000cos60°
DO = DC - OC = (2000 — 1000sin60°) 1A For DO
A0 = {J(1000c0s60°)? + (2000 — 1000 sin 60° )2 1A
~ 1240
40" = J40y - Oy
~ (123931)% — (250)* M
~ 1213.83
AT = 40y +(10')?
= J(1239.3 D2 -(250)% +(300)2 M
=~ 1250.36
£ 1250 (m) 1A . 1250
@ 1000 :
Route I takes 03 +60) s~3393s (or 56 min. 33 sec.) 1M for applying o4
2000 , 125036 IM+1A for eith 339; 2890
Route II takes (W+T) s~ 2891s (or 48 min. 11 sec.) 1A for either, r.t. 3399,

resp.
Hence route IT takes a shorter time. 1
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Solution Marks Remarks
16. () (i) Arca=[20x30+2(20x15+30x15)] M For any two of
20x30, 20x15 and 30x15
= 2100 (cm?) 1A
(i) Capacity = 20x30x15
= 9000 (cm’) 1A
® @ o =L IM For €7 with substituti
= 30 30 with su utron
1
)
0=26.6° (or 26°34") 1A rt 26.6
(i) If tan@= % , then
V= %(30)(30 tan 6)(20) 1A
= 2 30)30H)20)
2 3
= 3000 1A
(iii) If ¥V = 6750, then
1 15 _ 1M for 9000 ~ 6750 or
2 A5 tan 0)(20) = 9000 - 6750 IM+1A showing that the water level
is below B.
tand =1
=45 1A
(c) Suppose water is poured out by tilting the edge 4B and the inclination
of AE with the horizontal is ¢ .
=15_3
Then tang= 20-4 1A
tang >tan 6, ¢ is larger than the value of 8 in (b)(i). 1
OR Since AB > AE 1A
and AD is common, ¢ is larger than the value of € in (b)(i). 1
G 20cm C
1Scem
H : SO
CFETT B
30 cm
EL A
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