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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
. @ x*-9=(-3)x+3) 2A
®) ac+bc—-ad-bd =(a+b)c—(a+b)d 1A
=(a+b)c—-d) 1A
@
2. (@) 27-412 =3J3-23 1A For simplifying either term
=43 1A
®) 1 23-42 A
23+42 2V3+V2)2V3-V2)
= ——Z—M— 1A can be omitted
@) -(2)?
_23-42 (or B2 -y, 1A
10 5 10° 10
&)
3,2
3. @ -—_: = x3—(—3)y2-1 M For applying a™a"=a""" ,
v
%___am—n or L’I:a—n
a a
= xSy 1A
log8+log4 _ log2® +log2? M For expressing the numbers as
® W" = _lo-g?‘_ powers of a common number
3log2+2log2
= _:t_k_)-g2——- M For applying loga” = nloga
OR
log8+log4 _ log32
logl6 log16
_ log 25 M
log2*
Slog2
4log2 M
5
=2 1.25 1A
2 (or )
&)
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Solution 7 Marks Remarks
Note In question 4, accept graphical solutions if no algebraic CXPIesSions as answers
are provided. Withhold 1 mark for having equal signs in inequalities.
4 (@) 2x-17>0
x> 7 1A
2
() x*-16x+63>0
x-Tx-9>0 1A For factorization, can be omitted
x<7 or x>9 2A
The range of values of x which satisfy both the inequalities in (i) and (ii):
x>9 1A
5)
5 D
A
6
3
5 d
4 C
(a) AC=5 1A
() AD = 5% +6% —2(5(6)(cos60°) IM For the cosine rule
=4B1 (or 5.57) 1A rt. 5.57
() Areaof AACD = —1—(5)(6) sin60° M
2
= %ﬁ (or 13.0) 1A £t 13.0
)
97-CE-MATHS 14

QPRMET2E  FOR TEACHERS® USE ONLY




RRRPEHSE FOR TEACHERS’ USE ONLY

97-CE-MATHS I-5

Solution Marks Remarks
6.
B
(@) ZLAB=180°-140°+ 20° =60° (or £ZLBA =30°) 1A
ZALB =110° - 20° = 90°
AALB is right-angled at L
LB =20 sin 60° km M
= 1043 km (or 17.3 km) 1A £t 17.3
() <LABL=30°
Let ¢ be the bearing of L from B .
Then ¢=360° - 30° — 40° = 290° M
.. The bearing of L from B is 290°. (or N70°W) 1A
%)
7. (a)  The height of the smaller cone : the height of the larger cone
=2:3 1A
(b)  Total surface area of the smaller cone : total surface area of the larger cone
=4:9 IM
The cost of painting the larger cone = $32 x % M
=$72 1A
4
7
8 @ a+p= 3 1A
aff=2 1A
® (@+2)+(P+2) =(a+pP+4
7
=— +4
2
=B 1A
2
(a+2)B+2) =af+2(a+ph)+4
=(2)+2(%)+4 M
=13 1A
The required equation is 2x> —15¢+26=0 . 1A Or equivalent
(6)

RR#AEG2E FOR TEACHERS’ USE ONLY




RERARDSH

FOR TEACHERS’ USE ONLY

RERAEHSE

Solution Marks Remarks .
9. D
4cm
4 e C
B
(@) «BDC =30° 1A
ZADC =90° 1A can be omitted
ZADB =90° - 30°
= 60° 1A
m n
(b) AB:BC =60:30
— =2:1 1A Accept 2
(¢) AB:BC =4cos 30°: 4 sin 30° ( or tan 60°) M For finding AB and BC
=431 (or 1.73:1, 1:0.577) 1A Acoept V3 etc.
Numerical ans. r.t. 1.73, 0.577
©
10. (a) Population at the end of 1998 = 300 000(1+2%)* 1A
=312120 1A rt. 312000
OR
Population at the end of 1997 = 300 000(1+2%) = 306 000
Population at the end of 1998 = 306 000(1+2%) = 312 120 IM+1A | rt 312000
(b) If 300000(1+2%)" = 330000, 1A
then 1.027=1.1
nlog 1.02 =log 1.1 M
n~481 1A Accept n=S5
.. The population will exceed 330000 at the end of 2001. 1A
OR . 3 1M for calculating the
Population at the end of 1999 = 300.000(1+2%)" ~ 318362 M populations of any two years
Population at the end of 2000 = 300 000(1+2%)"* = 324 730 1A . 325000
Population at the end of 2001 = 300 000(1+2%)° ~ 331224 1A rt. 331000
.. The population will exceed 330000 at the end of 2001. 1A
6)
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Solution

Marks

Remarks

11. @ @)

Mean = 64.4

(ii) Mode =95
(iii) Median = 78
(iv) Standard deviation = 30.6

(b) This is because the distribution of marks in the Mathematics test
is biased (to the high end).

© O

Let the student scored x marks in the English test.

x—63 _
5 =04
x=69

G @ Percentage of classmates scored fewer marks than Lai Wah

(ii)

in the Mathmatics test

= —lzx 100%
35

~486%  (or 48%%)

(Il)  The standard score of Lai Wah in the English test

_ 78-63
15

=1
-+ The marks of the English test is normally distributed
.. More than half (or about 84%) of her classmates scored

less than her.
Hence Lai Wah performed better in the English test than in the
Mathematics test relative to her classmates.

1A
1A
1A
1A

1A
1A

1A

1A

rt.64.4

rt. 30.6

rt. 48.6

Or 84%

OR
() The standard score of Lai Wah in the English test
_ 78-63
T 15
=1
The standard score of Lai Wah in the Mathematics test
- 78-644
306

~ 044

Lai Wah performed better in the English test than
in the Mathematics test relative to her classmates.

1A

The mean of the marks in the English test after the wrong mark
has been corrected

= 10 63x35+10
= 63+35 (or 35 )

= 63.3

97-CE-MATHS I-7
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Solution Marks Remarks
12.
(@ (@) VN=3tand m 1A
VM = 5%9- m (or 3W1+tan? fm) 1A
(i) Capacity = %-62 Stand m* .. ) M For either (1) of (2)
=36tand m’ 1A
—4.86._3 2
Total surface area = 4 > cosd m )
_ 36 mz 36 mZ ) 1A
cosé 1+ tan? @
(®) (i) - The base areas of the greenhouses are the same
. m* =36
6vr 6
= ¥Z or ——) 1A
T ( Jz
(i) -~ The capacities of the greenhouses are the same
2
36h = 36tand (or /r(i) h=36tan8 ) M
7
h=tané 1A
(iii) If the total surface areas of the greenhouses are equal, then
m? +2mh= 36
cosd
2.5 -_36
36+27 J; tanéd cos0 1M
__36
36+12J7r tanf = o
__3
3+yrtanf= =3 1
(v) = 3+4mtan6P-—— (~0.00960)>0 4 001
cos61 IM+1A
o__ 3 (~_ < -
3+ tan62°- — 25 (~-0.0567) <0 rt.-0.06
(*) has a root between 61° and 62° .
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Solution Marks Remarks
13. (@) (i) From the graph, y is minimum when x = 10
. Number of belts in a batch = 10 1A
(i) From the graph, y <90 when x2>2 M Accept x> 16, x2 1.6
orx=2,3,4,...
ie. x=23,...11 1A Accept 2<x<11
.. Number of beltsinabatch=2,3,4, ..., 11
®) () 144=3>-173)+c, c=186 1A
(i) If H=120,then x*-17x+186=120 M
x}-17x+66=0
x?-20x +120 = -3x +54
By adding the line y = —3x+54 on the graph, 1A
yA
120
\
1101%
100+
90
\
80 \
\
70+ X
601 1A x=6+02, 11+02
50
40
30
20
10
y=-3x+54
0 >
2 4 6 8 10 12 14 16 *
x=6or 11 (rej.) 1A+1A
The required number of handbags is 6.
(iii)  Total cost of 10 belts and 6 handbags
= $[10x (102 —20 x 10+ 120) + 66> — 17 x 6+ 186)] 1A
= $[10x 20+6 x 120]
=$920
Total income for selling the belts and handbags
= $[6 x 100 +4 x 300+4 x 10+2 x 60} 1A
=$1960
.. She gained $1040. 1A
97-CE-MATHS I-9
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Solution Marks Remarks
, 40 39
14. (@ () PO<T<200)= 30 19 1A
= 156 (or 0.637) 1A
= 338 . rt 0.637 (Ref. A;)
. &ﬂ 40 10 IMfor pypy + P2y
i) P(500 < T < 700) 0255029 IM+1A | 0 ST
2 10 X 40
50 x 49
= i% (or 0.327) 1A rt. 0327 (Ref. 4,)
=10 9
(ii)) P(1000 < T<1200) = 50" 29 1A
= % (or 0.0367) 1A r1.0.0367 (Ref. 4;)
- @) P(T>1200)=0 1A Accept ‘impossible’, ‘no chance’
(b) Let the total weight obtained in the afternoon be 7" .
@  P(T' <450 or T" >850)
- %*53—5 1M For 4+ 43
= %% (or 0.673) 1A rt. 0.673
i P(T-T|>200)
2
= l‘(%) (‘ltg) (235) M For 1ot = 4g” = 47
= %%g% (or 0.487) 1A r1, 0.487
OR
_156(16 . 9 ), 16(156 , 9 ) 9 (156 , 16
=245 (49 * 245) *49\245%245) 7245 (245 * 49) M
- —ég%gg (ot 0.487) 1A 10487
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Solution Marks Remarks
15. (a) A] A2 A3
O
)] p - n
£ 9
3 1 1
O
LI J
i) Table 1 Ay A4, Ay => Ay Ag—-)A4
Number of squares added 3 9 27 1A
Length of sides of the ¢ £ s 1A
squares added 3 9 27
(ii)) Total area of all the squares in Ay
= 72 £ 1A for the first three terms
£+ +90) + 275" TAFIM 0 forthe 4t term
- 2
(1+ 3 += 9 + 27)€
_ 40 2 2
=57 4 (or 148¢7) 1A rt. 1.48
. 1,1 2
(i) k= (1+3+9 +27+ Y
= —IT I 1A
-3
= %ez (or 156%) 1A
(b) B, B, B,
: , Sl
£ 9
() _Table2 B | B | B
| Perimeter 4¢ 61 8¢ 1A+1A+1A
(i1) Perimeter of B,
=4+ (n-D20H
=2(n+1)¢ (or (2n+2)¢, 2n€+2¢) 1A
The perimeter of B, would tend to infinity if » increases 1A

indefinitely.
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Solution Marks Remarks
16. (a)
F,
) B
E
A
(i) - ZCAE=90°
£LCAE + £LFFA = 180°
Hence  AB//EF (int. Zs supp.) [HRIGCH A E##H]
| Marking Scheme T p 2
. Case 1 Any correct proof with correct reasons 21
[ Case 2 Any correct proof without correct reasons 1] ],
L Case3 __Any relevant correct argument with correctreason ____ | _ [1]__
(i) - «FDE=/CDB (vert. opp. Zs) [(HTEA]
ZCDB = ZCBD (base s, isos. A) (A KA
ZCBD = ZFED (alt. Zs, AB//EF) [(R)$ER » AB/VEF]
ZFDE = £/FED .
Hence FD=FE (sides opp. equal £s) Or “base £s equal”, “converse
of ‘base /s, isos. A’ ”, “equal
s, equal sides”
[FAHMEE] & [FE=
AVEASHNYERE] 5%
IEAHEE] R (FAHEA]
o [FAHES
OR
-+ /FDE=/CDB  (vert. opp. £s) [BTRA]
<FED=<CBD  (alt. Zs, AB//EF) [(R)$ER » AB/VEF)
ACBD ~AFED  (equiangular As) Or “AAA” [FF]
CD=CB
FD=FE
\ Marking Scheme T Tl 4
: Case 1  Any correct proof with correct reasons 4] :
, Case2  Any correct proof without correct reasons 21
: In addition, any relevant correct argument with correct [1} :
) reason |
L Case3 __Any relevant correct argument with correctreason ____ | | [__J
97-CE-MATHS I-12
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Solution

Marks

Remarks

(m) Let & be the circle passing through D and touching AF at £ .
€ touches AE at E and EF 1 AE .
the centre of ¢ lies on the line EF .

ED isachordof ¢ and FD = FE .

the centre of ¢ lies on the perpendicular of DE through F .

F is the intersection of the lines which is the centre of £ .

Pointing out EF' 1. AE for AE
touching @

Pointing out FD = FE for
F as centre or FD, FE as radii

ACCEPT
Consider the circle with F as centre and FD as radius.
FD=FE
the circle passes through D and E.
EF 1 AE and EF is a radius
the circle touches AE at E.

(b) ¥y ﬂ\

\A//\
B(6,3)

E(—4.3 23

A(=2,-1)

Mid-point of-BE = (-3, 3)
-» ED is horizontal
.. x-coordinate of F' = —
Slope of AE =—
Equation of EF : y=3_1
x+4 2
x-2y+10=0

Sub. x =-3 into EF,
—3-2p+10=0

M

1A

M

1A

For any correct method of
finding the x-coordinate of F/

For any correct method of
finding the y~coordinate of F

coordinates of F':
EF : x=-2y+10=0
CD tx+2y—-4=0
Perpendicular from FtoDE  : x=-3

Solving any two of the above equations simultaneously.

' Note: Candidate may use equations of other straight lines for finding the

M

IM
1A+1A

For correct mehods of finding
any two of them
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