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2002

Mathematics 1

Section A(1)
| (a’) bt
. e

2. Area= 127 cm?

3. (@) Ois 387°.

(b)  The bearing of P from Q is 129°.
4. (@ f(2)=0

(®) f(x)=(x-2)(x-3)(x+3)

5. (& Mean=9.6
(b) Mode=13

(¢c) Median=10
(d) Standard deviation = 4.59

6. (a) The area of the new circle is 77.44 7 cm

(b) The percentage increase in area is 21% .

7. (a) x>-1

(b) The required integers are -1, 0, 1, 2.

8. (a) The coordinates of A4 are (-8, 0) .
The coordinates of B are (0, 4) .

(b) The mid-point is (-4, 2) .

9. ZABD =20°
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Section A(2)

10. (@ -~ AB=AC
B = 180°=20° _ g0
2
BC=CE
/CEB = /B =80°
Z/BCE =180°—-80°—-80° =20°
ZECF = ZACB—- ZBCE
=60°

CE =FEF
ZCEF =60°

(b) /DEF =180° - 60°—80°

=40°

EF=FD

/FDE = /DEF
= 40°

In AADF,

/ DFA = 40° —20°
= 20°
= /DAF

AD = DF
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11. (@) Let A=aP+ bP? ,where a and b are constants.
Sub. P=24, A=36,
24a+576b =36
2a+48b=3 (1)

Sub. P=18, 4=9,
18a+324b=9
2a+36b=1 @)

Solving (1) and (2)
5

a=—-=

2

h=—
6

5 1

A=—=2P+—P?
276

(b) (i) When 4=54,
S pilprosy
2 6
P?-15P-324=0
P=27 or P=-12 (rejected)
the required perimeter is 27 cm.

(i) Let P' cm be the perimeter of the gold bookmark.
N2
(Lj -8
27 54
P' =63 (~104)
The perimeter of the gold bookmark is 63 (~104)cm.
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12. (a) |Number of books read (x)
0<x<5 66 Certificate
5<x<15 34 Book coupon
15<x<25 64 Bronze medal
25<x<35 26 Silver medal
35<x<50 10 Gold medal

(b) Lower quartile =3.8
Upper quartile = 22.8
Inter-quartile range = 22.8 — 3.8
=19

(¢) (i) The number of participants who won medals,
64+26+10=100
The number of participants who won gold medals is 10.
The probability that they both won gold medals

10 9
= —X—
100~ 99
_ L
110

(ii) Both won bronze medals

_64 63112
7100799 275
Both won silver medals
26 25 13
2 =T X—=———
100 99 198
The probability that they won different medals
112 13
110 275 198
_ 1282
T 2475
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13. (@) Areaof AC,C,C; =%(l)(l)sin60°

B
4
(b) Each side of a smaller triangle = % m
Area of each smaller triangle = %(%)(%) sin 60° = % m?
Total area = 4x£+£
36 4
_ 1343 m2
36
(c) The area
2 3
£+ixﬁ+(i) X£+(i) B
4 9 4 9 4 9 4
N}
-_4
s
9
_ 93
20
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Section B

14. (a) AT = h m and BT =
tan 20° tan 15°

BT? = AB? + AT? —=2A4B- AT cos 30°

2 2
L —900% +[ " —2(900) h_ ) cos 300
tan15° tan 20° tan 20°

I S P [ E]
tan? 15° tan® 20° tan 20°
h~153.86 ~154

h—810000=0

(b) (i) ES is minimum when SE1AB (or TE1AB) .

1 o
When TELAB, ET = AT sin30° = hsin 30
tan 20°

Shortest distance = \/h2 + (AT sin 30°)2

. 0N\ 2
—nhs sin 30
tan 20°

~261.43

(=211.36)

~26l m.
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e h
(i) . tan @ = T
@ is maximum when TELAB.
h
AT sin 30°
tan 20°
sin 30°
Maximum value of 6 =~ 36.1°
Hence 15°< 8<36.1°.

tan 6, =

2002-CE-MATH 1-29
#a . (© REIHHE All Rights Reserved 2002




15. @) ()

Total amount of water = %7[ .92.24 =648z cm’

Volume of water in the cylinder= 7-6%*h =367h cm’

3
Volume of water in the cone = é 792 .24.(}’225] em’

Z—Z(h +5)3 +367h = 6487

1_(h+5)3 _h
24 18
h* +15h% +75h+125 =768(18— h)

h3 +15h% +75h+125+768h = 13824
h3 +15h% +843h—13699 = 0

(i) Letf(h)= k> +15h* +843h—13699
f(11)=-1280<0 and f(12)=305>0
The value of % lies between 11 and 12 .

a b a+b
[f(a) < 0] [f(b) > 0] "= fim)
11 12 11.5 -500
11.5 12 11.75 -101
11.75 12 11.875 +101
11.75 11.875 11.8125 +0.224
11.75 11.8125

11.75<h<11.8125
h=~11.8 (correctto 1 decimal place)

(b) The situation in Figure 9(b) is the same as the situation in Figure 9(a)
if the lower part (5 cm height) of the water of the cone is ignored.
Thus the depth of water in the frustum is

hcm
~11.8 cm
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In AAOD and AFOB ,
ZAOD = ZFOB =90°
ZAEB =90°
. ZDAO=90° — ZABE
On the other hand,
ZBFO =90° — ZABE
/ZDAO = ZBFO
Hence, AAOD ~ AFOB

16. () (i)

(i) In AAOG and AGOB,
ZAOG = ZGOB = 90°
2 AGB = 90°
ZAGO = 90° — Z/BGO
= ZGBO
Thus, AdOG ~ AGOB

op_os
04 OF
OD-OF =0A-0OB
AAOG ~ AGOB

04_06
OG OB
ie. 0OA-OB = 0G?.

Thus

(iii) Hence

() @)

Slope of AD =m 4, = P
r—c
Slope of BF =mpp =— g
r+c
(i) - ZAEB =90°  (Z in semi circle)
mup -Mpp = P_. (‘
r—c
pg=r’-c’
Since pq=0D-OF
and r?—c? =CG* -0C? =0G?,
we have OD-OF =0G?.
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i_ﬁ . © TREEKSHE All Rights Reserved 2002

OD-OF =0A4-0B = 0G*

A= (¢c-r,0) and B= (c+r,0).

(given)

(£ in semicircle)
(£ sum of A)

(£ sum of A)
(AAA)

(given)
(£ in semicircle)

(£ sum of A)
(AAA)
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17. (a) Equation of L;: y—9k:_2

x 5
Ox+5y =45k
-5k
Equation of L,: J = 3
by 12
Sx+12y =60k

(b) (i) Let x and y be respectively the number of articles produced by
lines 4 and B . The constraints are
45x+25y <225 (or 9x+5y<45),
50x+120y <600 (or 5x+12y<60),
x and y are non-negative integers.
The profitis $1000(3x+2y) .
Using the graph in Figure 11 with k£ =1, the feasible solutions are
represented by the lattice points in the shaded region below.

{0, &7

A

-H"'\-\_

o 1¢ 24 3¢ de (5, b'llq—' (12, D:H-'

From the graph, the most profitable combinations are (3, 3) and (5, 0) .

At (3, 3), the profit is $ 1 000 (9 + 6) = $ 15000
At (5, 0), the profit is $ 1000 (15 + 0) = $ 15000
At (0, 5), the profit is $ 1000 (10) = $ 10000
At (2, 4), the profit is $ 1000 (6 + 8) = $14 000

The greatest possible profit is $ 15000 .
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(i) Let x and y be respectively the number of articles produced by

production lines 4 and B. The constraints are
{45x+25y£450 (or 9x+5y<90),

50x+120y <1200 (or 5x+12y<120),
x and y are non-negative integers.

(0, 183

]

-

Lh L1
(0, 18
B
fa .
A
44 -
JE+ AP = i
24 ", e
o " o
o F 40 B (24, 0)¢
Using the same graph as in (i) and taking k=2 ,
the feasible solutions are represented by the lattice points in the
shaded region.
From the graph , the most profitable combinations is (6, 7) .
The greatest possible profit is
$ 1000 (18 +14)=$32000
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