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1999

Mathematics 1

Section A(1)
s
a

2. x= ¢

a—-b

3. 2<x<6

4. N49.4°W

5. x=70, y=40
6. y=4x+3x2

7. a=-2,b=3,c=-6

8. (a) 147
(b) 160 cm

9. (@ 577
(b) 20.5 e
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Section A(2)

10. (a) M = (#,g) =(4,2)

Slope of 4B = 48 1
16—(-8) 2
Slope of £ =2
-2
Equation of £: Y=<_»o
x—4
2x—-y-6=0

(b) Sub. y=0 into the equation of £, we have x=3
ie. P=(3,0)

BP = J(16-3)* +(~4)? = 185

(c) By mid-point theorem,
MN = %BP = —'1285

360-144-18-126
360

11. (a) Number of boys who repeated S.5 = 120x 24

(b) Percentage required = ixloo =46.7%
144 +126

(c) Number of students promoted to S.6 in own school

= IZOXE+ 80x22.5%
360

=60

Percentage required = %XIOO = 30%
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12. (a) The probability that the next bus has an Octopus machine installed
= 0.75x0.2
= 0.15

(b)  The probability that the total value of the coins taken out is exactly $3.00

= xS +Ex=

13. (a) Volume of the cylindrical part = 5% (4)r cm’

Volume of the hemispherical part = %x%x 53 %7 em’®

Capacity of the hole = 183 éﬂ' cm’

(b) Let 4 cm be the height of the smaller cone cut off from the larger cone.
h _ h+10
4 9
Oh=40+4h
h=28
Volume of wood in the pen-stand

— L2 _Larygm-1s3t ;
_[3(9 J10+8)7 ——(47))7 183371'} cm

= 260 cm’
14. () -+ ZABD=/CDB (alt. Zs, AB//DC)
ZABE =180° — ZABD and
ZCDF =180° - £CDB (adj. Zs on st. line)
Z/ABE =/CDF

(b) In AABE and ACDF

ZABE =/CDF (proved)
AB=CD (opp. sides of parallelogram)
BE =DF (given)
AABE = ACDF (SAS)
Hence LAEB =/CFD (corr. Zs of congruent As)
EA// CF (alt. Zs equal)
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Section B

15. (a) Service reservoir will be empty when D=0 .
When t=11, D>0.
When t=12, D<O0.

Using the method of bisection,

Interval mid-value D
11<t<12 11.5 +ve (0.760)
11.5<t<12 11.75 +ve (0.149)
11.75<t< 12 11.88 -ve (-0.179)
11.75<¢<11.88 11.82 -ve (-0.027)

11.75<¢<11.82
t=11.8 (correct to the nearest 0.1)
i.e. The reservoir will be empty in 11.8 days.

(b) Let ¥'m’ be the capacity of service reservoir Y, then the filling rates

. V
of pipe A, B and C are m’/day, r m®/day and m’/day
X+ X x—2
respectively.
14 14 14 14
—t— =—
x+3 x x-2 4
11 1 1
x+3 x x-2 4
3x° +2x-6 1

x3 +x2 —-6x 4
¥ —11x? —14x+24=0

X2 —11x% —14x+24 = (x—D)(x+2)(x-12)

x=-2,1o0r 12
By the nature of the problem, the first two roots are rejected.
Hence x=12
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16. (a) (i)

(i)

(b) ®

(i)

LACF = £/DEF (corr. Zs, AC // DE)
ZDEF = ZDBF (4s in same segment)
ZACF = ZDBF
Hence A4, F, B and C are concyclic. (conv. of Zs in same
segment)

A, 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

slope of PQ =slope of RS=1
PO //RS

y=17 17-7
x 2

y=5x+17

Sub. into the equation of the circle:

x2 +(5x+17)? +10x—6(5x+17)+9 =0

13x2 +75x+98=0
(x+2)(13x+49)=0

Equation of OS':

The coordinates of T are (—f s —E) .
137 13

(iii) Equation of the circle PQO is

17, 17., 289
X+—) +(y——) =—
( 2) (6 2) 5
x2+y2 +17x-17y=0
T does not satisfy the above equation
P, O, O and T are not concyclic.
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17. (a) 500000(1-r%)'" = 284400

1-r% = 111’284400 = 0.95
500000

r=>5

(b) (i) Income for the whole year
500000(1—0.95'%)
1-0.95

~ $ 4596399
Production cost for the whole year

=%

=% % (2x400000—-20000x11)

= $ 3480000
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 A-th month.
3000004 >3480000— g [2x400000—20000(k —1)]

30k > 348 — 40k + k(k—1)
k2 —71k +348<0

71-71%2 —4x348 - 71+471% — 4x348

<k
2 2
5.2965 <k <65.7035

The research project will last for 6 months.
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18. (a) AD? = AB?+BD*—2(AB)(BD)cos LABD

=242 +6% —2x24%6c0s 60° cm?
AD =21.633 cm

sin ZBAD _ sin ZABD
BD  AD

6sin 60°
AD

_ 6sin60°

T 21.633

~0.2402

sin ZBAD =

Distance between the tips of the wings
= 2(24sin £ZBAD) cm

= 2x24x%x0.2402 cm
= 11.5 cm

(b)  Inclination of the wings to the horizontal ground
ZDAE

.. 6
=sinT —
AD

=16.1°

(¢) Let K be the mid-point of the wings’ tips.
AK = 24cos LBAD cm
= 24c0s13.9° cm
=23.297
=233 cm

CN = height of point K from the ground
= AK sin ZDAE

= 23.297><L cm
21.633
= 6.46 cm
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