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2000

Mathematics 1

Section A(1)

1. 86

2. xls

3. 23.6cm’

4. a= \/5
x=45.6

5 x>3

6. -1

7. x=25
y=74

8. 550000 m’

2
9. (a) -5

(b) 2x+5y-12=0

12
© 0.2
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Section A(2)

11
10. (a =-2 or —
(@ x or 0
(b)  10000(1+7%)> +9000(1 + %) = 22000
10(1+ %)% +9(1+r%)—22=0
From (a), 1+r%=1.1
r=10

11. (a) Missing value in 1st table = 66
Missing value in 2nd table = 20

(b) An estimate of the mean
_ 210x3+230x13+250x30+270x20+290x9

seconds
75
= 255 seconds
(c) Median = 254 seconds
(d) Percentage required = 13;_530 x100% = 57.3%
12. (a) Probability required = L><L -
' yred 10710 100
o . 9 9 81
b) Probability required = —XxX—= —
®) yred 10 10 100
1 81 9

¢) Probability required = 1-——— = —
© vred 100 100 50
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13. (a) Size of each interior angle of the pentagon =

(5—2)5><180 _ log°

/BCG=108°-90°=18°
/CBG = % =81°
Z/ABP=108°—-81°=27°
Z/APB=180°—27°—-108° = 45°

. AP 4B
® - sin27°  sin 45°
ap= 02T p _ SB2T p L 0.6424E
sin 45° sin 45°

PE = (1-0.642)AE = 0.358 AE
AP is longer than PE .

14. (a) Number of seats in the last row = 20+2(50—1) =118
(b) Total number of seats in the first » rows = 2[2 x20+2(n—-1)]=n 2419

If % +1972=2000 , then
n% +197—2000=0

~1944/192 — 4(~2000)

2
n=36.2 or —55.2

n=

The seat numbered 2000 can be found in the 37th row.
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Section B

15. (a) x and y satisfy the following conditions:
1000(40x)+800(30y) < 2400000

or 5x+3y <300
1000(10x) +800(25y) <1200000

or x+2y<120

x+y<70
X, y are non-negative integers
yl\
70 I O OO O O Z
CrTTTTTTTT
L R A A A | /.
S5x+ 3y =300 %
x+y=170 \ N
\ 7
60 x=y
\
N\
o \ .
-4 \ .
50 -
N\ d
\
\ 4
N
N
40 y
C x+2y=120
N
\
30 ~
N
N
20
10
0 10 20 ~ 30 40 50 60 70'x
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Let $P(x, y) be the profit generated by x boxes of brand 4 mixed
nuts and y boxes of brand B mixed nuts. Then
P(x, y) =800x + 1000y
=200(4x + 5y)

By drawing parallel lines of 4x+ 5y =0,
P(x, y) attains its maximum at (20, 50).
The profit is the greatest when x =20 and y=50.

(b) In addition to the conditions in (a), x, y should also satisfy y<x .

By considering lines parallel to 4x+ 5y =0
P(x, y) attains its maximum at (36, 34).
The greatest profit is $62800.
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16.

(a)

(b)

(b)

Join CP .
ZOPC=90° (tangent L radius)
ZPCO =180°—-90° - 30° = 60° (£ sum of A)

ZPQO = %ZPCO =30°

(@)

(i)

(£ at centre twice £ at circumference)

ZROQ = LQOP =30° (tangents from ext. pt.)
ZPQO =30° (proved)
ZRQP + ZPOR = 180° (opp. Ls of cyclic quad.)
ZCQOR =180° — 3x30° =90°
Hence RQ is tangent to circle POS at Q. (conv. of tangent L radius)

Slope of OC = %

Slope of OR = —%

0C=+6>+8> =10

CO=CP=0Csin30°=5

Let the coordinates of O be (x, ).
OC:C0=10:5=2:1
2x+1(0) —6 and 2y+1(0) _g

3 3
x=9 and y=12

Hence the equation of OR is

y=12 3
x-9 4
3x+4y-75=0

Fa . (D (LE ik All Rights Reserved 2000



h

17. (@) (1) A4D= m=2hAm

sin 30°
+
Bp="110 o2 (h410) m= ﬁ(h%-w)m
sin 60° 3 3

(i) A4B*=(10%+10%) m
By cosine law,
AB? = AD? + DB* —2(4AD)(DB) cos ZADB

2 2
200 = h N h+10 s h h+10 c0s 30°
sin 30° sin 60° sin 30° | sin 60°

200 = 4h> +§(h+10)2 —4h(h+10)

h* -10h—50=0
h=13.660 or —3.660
h=13.7 or —3.66 (rejected)

(b) AC = 2(10sin10°) m = 3.47296 m

= — h m=323m
sin 25°
By sine law, sinZACE = e
AC
B hsin 5°
20sin10°sin 25°
=0.8112

ZACE =54.2° or 126°
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18. (a) Let V =ah® +bh®> where a, b are non-zero constants.

29
= rx=a+b
3 T=a

817 = 9a +27b
)= (1) gives 2b:—%n

Hence bz—% and a=10x

V=107rh2—§h3

(b) (i) Surface area= 2rx10% ecm’ = 628 cm?

(il) Volume of hemisphere =

%nx103—2V=

1400
3

a+b=Tn’
a+3b=9m

2

T

§n><103 —2(107h* —%;ﬁ):

%7:(1000—30};2 +h*=700)=0

h —30h° +300=0

~7x10° ecm®
3 cm

From the graph in Figure 11.3, 3.3 <A <34

Let f(h)=h>—30n*+300 , then f(3.3)>0 and f(3.4)<0.

Using the method of bisection,

Interval mid-value (m) f(m)

33<h<34 3.35 +ve (0.9204)

335<h<34 3.375 —-ve (—3.2754)
3.35<h<3375 3.363 -ve (—1.2583)
3.35<h<3.363 3.357 -ve (-0.2519)
3.35<h<3.357 3.354 +ve (0.2507)
3.354 <h <3.357 3.356 —-ve (-0.0843)
3.354 < h <3.356 3.355 +ve (0.0832)

3.355<h<3.356

h =336 (correct to 2 decimal places)
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