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2001

Mathematics 1
Section A(1)

1. nﬂz

2. 5

3. 862cm

4. x<-3 or x>2
5. 60°

6. x=2y-3
x will be increased by 2 if y isincreased by 1.

7. (@ (-1,5), (4.3)
(b) 2x+5y-23=0
8. (a) $96
(b) $76.8

9. 7.08cm, 26.6 cm?
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Section A(2)

10. (@) S () Class mid-value Frequenc
(Class mark) q y
44<x<52 48 3
52<x<60 56 9
60 <x <68 64 15
68 <x<76 72 11
76 <x <84 80 2
(b) Mean =64

Standard deviation = 8

(¢) Standard score =

=15

76 —-64

(d) Let her score in the second test be y, then

y=58
10
y=173

1.5
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11.

(a) Since 4’P=xcm,
(12-x)* +6% =x?
144 -24x+x? +36 = x*
x=175

(b) In As PB4’ and A’CR,
() £PBA =/ A'CR=90°
Since ZA'PB +90° + ZBA'P = 180°
and ZRA'C +90° + ZBA'P = 180°
(i) ZA'PB=/RAC
Hence APBA’ ~ AA’CR

(¢) Let A’R=ycm and use the result of (b),
AR _PA
‘C PB
15
12-75
y=10
ie. A'R=10cm

=
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12. (a) (i)  Perimeterof F,, =[10+(40-1)x1] cm
=49 cm

(i1) The sum of the perimeters of the 40 figures
10449

=[40x ]em

=1180 cm

1y
(b) (1) Areaof F, =[4X(EJ ]em?

=484 cm?

2
(i) Areaof F; = 4x(%) cm’® =5.76 cm®

Area of F, — Area of F; # Area of F; — Area of F,

(0.84 cm? # 0.92 cm?)
the areas of figures Fj, F,,-, Fy, do not form
an arithmetic sequence.
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13. (a) Let S=at+bt*> for some non-zero constants ¢ and b .

. 33=a+b
Solving , we have
56=2a+4b
a=38 and b=-5

S =38¢—5¢>

(b) When S=40, 5t>—38:+40=0
t=126 or 634

(© g

50 /

40 /

<~

30 /

20 /

10

=<

0 1 2 3 4 5 6

From the graph, S is greatest when 7=3.8 .
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Section B

14. @) ()

(1) From (i), the root lies in the interval [1.05, 1.1].
Using the method of bisection,

—-0.0237, 0.0105

a b a+b
[f(a) < 0] [£(b) > 0] "= fm)
1.0500 1.1000 1.0750 ~0.0144
1.0750 1.1000 1.0875 ~0.0039
1.0875 1.1000 1.0938 0.0028
1.0875 1.0938 1.0907 ~0.0006
1.0907 1.0938 1.0923 0.0011
1.0907 1.0923 1.0915 0.0002
1.0907 1.0915

1.0907 <h <1.0915

x=1.091 (correct to 3 decimal places)

(b) The given conditions lead to the equation
1000(1+ 7%)* +1000(1+ r%)* +1000(1+r%)> +1000(1+ %) = 5000

Let x=1+r%, then
1000x* +1000x> +1000x2 +1000x = 5000

s +x?+x=5

)c(x4 )] _

x—1

5

x’—x=5x-5
¥ —6x+5=0

From (a), x=1.091

ie.

@ © 13-4 [t Al Rights Reserved 2001
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15. (a)

(b) ®

, . L 46 _ 23
I) R d probability = — = ==
@) (@D equired probability % T

. L4614 1446 _ 644
1) R d probability = —X—+-—X—> = ——
(II) Required probability 90 <89 Y9089 = 4005
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16. (a) Inthe trapezium BCDE ,
height = xsin 60° cm = 73x cm
CD= (6—x) cm
6+(6-0 3 o5
2 2
V3(12-x)x 53
4
X% =12x+20=0
(x=2)(x-10)=0
x=2 or x=10 (rejected)

(b) (i) A'D* =[6%+2%-2(6)(2)cos40°] cnm’ =21.6149 cm’
A’'D =4.65cm

(ii)) Let M, N be the mid-points of EB and DC respectively, then
A’M =65sin 60° cm = 3\/5 cm ,
MN=2sin60°cm=\/§cm, and
A’N=+A4'D*~DN?

~ V21.6149-2% cm
~ 17.6149 cm

The angle between the planes BCDE and A’BE is LA’MN .
(G3)2 +(V3)? -17.6149
2G3V3)(3)

cos ZA'MN =

= (0.6881
ZA’MN = 46.5°

(iii) Required volume = %(area of trapezium CDEB)(A’M sin ZA’MN)

%(5&)(3\/5 sin 46.5°) cm’®

=~10.9 cm®
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17. (a) (i) Centre= (%, OJ , radius = %

Equation of the circle OPS :

(5] -[%)

xz+y2 -px=0

(ii)) - S lies on the circle OPS .,
a’+b*—pa=0
Using Pythagoras’ Theorem,
0S’=a’ +b’
= pa
= OP-OR
= OP-0Q cos ZPOQ

(b) (i) - BC isadiameter of the circle BCEF ,
.. 4LBEC=90° (£ in semicircle)
i.e. BE isan altitude of A4BC.

(i1) Since the points C, 4, B, G and E are defined analogously
as the points O, P, Q, S and R in (a),

CG? =CA-CBcos ZACB .

Similarly, 4D is also an altitude of AABC and
CF? =CB-CAcos ZACB .

Hence CG = CF .
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