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Solutlons ' ' Marks Remarks
1. (a) % (radian) ‘;/:y ¢ "5-[ LI — Ay ¢ 1 1A
“e "7 X W . I‘f
(b) x = 150° (56", 2.62) Vi g 1A
(c) cosA 1A
3
2. (a) p+gq 1a
(b) -2 1a
(@ v3-vz 043 i) 1a
3. (a) vy % 1a || Withhold 1 mk if
{ ‘=’ omitted
’ ce
2X-y 22 m [ S
— 3% + 5y < 30 1/
(b) 16 ia
4 ™
2,5 -
4. (a) (i) x?2 - 2x = x(x - 2) 1A 72 S &,
N2y 2D e
(ii) x®2-6x+8 = (x-2)(x-4) . 1A
1 1 1 1
(k) x’-2x+x2-6x+8 x(x - 2) (x -2)(x - 4)
’4‘__;-" . _ (x -4) +x - - ~
*(x - 2) (x - 2 me .
’erjf_' 7 4 P 7 R
_ 2x -4~ . _ff/w
x(x-2) (x - 2 ’ /’7/4' 1A
Ve M,
2 _ 2
FICEwV ( "X - ax ) A
- ]
S. ('a) Slope of L, = —;— 1A
Slope of L, = -2
Equation of L, : y -5 = -2(x - 10) iM Pt-slope form
P
/ - -
i.e. 2x+y-~25=0 L A T 1A
) U '\7
; x-2y+5=0
({b) Solving {4x +2Y-50=0
5x -45 =0 1M Eliminating 1
unknown
x=9 (or y=17) ia
L, and L, meet at (9, 7) 1A Accept x =9,
6 y=1
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Solutions Remarks
6. For distinct real roots Pz ;o
A= (2k)2 -4(k+6) >0 T AR S 2M+1A | 1A for
= (2k)2 - 4(k + 6)
4k® -4k -24>0 R RN b 2M for a4 >0
"’ _ (o 2 0, 1M only)
(k+2)(k-3) >0 -+ ¢ | 1a | For (k+2)(k-3)
4 .
. k<-2o0r k>3 ¢ 2a For *,’,'="
(= rscz >np) :it;ghold 1 mk
o T8 e ferand 2.
e W (gl) 6 (’H\A,,
° " D
7. (a) LAOB = 16?°— =72° (= -23“- = 1.26 radians) 1A A
1 72
Area of AOAB = —2-(10) (10) sin72° iM
= 47.6 (47.5528) ! 1A | Any figure roundable to 47.6
fe;, ¥ :~’€ —
(b) Area of sector OAB = L . xi10? SE 45 7 1A
— > _& ) S g
ST T,
& = 20% (62.83) . g
TR
- 20m - - 4t
Area of shaded part = 20% - 47.55 . 1M
Nk I }I"
= 15.3 (15.2790) — ,j 57 1A Accept 15.2 ~ 15.3
i BN 6
. t A
8. (a) Total score of the team = 70(m + n) 1A
(b) Total score is also equal to 75m + 62n. 1a
75m + 62n = 70(m + n) 1M
Sm = 8n
/
m:n-B:SE’:Z) iA
I
(c) The number of men = 39 X 8 iM
8 +5
e
M:(( b (
A
B E
Q
C D

P.3’



Solutions Marks Remarks
9. (a) (1) Area of OAPB = a x b ia
= a(2a? - 4a + 3) ia
= 2a3 - 4a? + 3a
(ii) For OAPB to be a square, a=b ~ <&~ K 1M Equating adjacent
sides
a=2a?-4a+3
2a? -5a+3 =0 , , N ia
AL o 2
(2a-3)(a-1) =0 Zh v % T, 0 o
T, - )
- Nl m
A a=%or1 1A+1A ‘}p&’.ét‘%»"')}
6
(b) (i) If the area of OAPB = % ’
2a® - 4a% + 3a = >
2
43 -8a2 +6a -3 =0...cceueaa(®) } ia
“r . , T
A (ii) Let f(a) = 4a® - 8a%? +6a ~ 3 o fe 2 Il’ < 4
Ly 57 SE -
- AN & f(1.2) < 07 (= -0.408) and £(1.3) > 0 (= 0.068)] 1{"51 Correct% signs only
/“. P . % '_'-u,' '2. 5;{'7—
‘ (*) has a root lying between 1.2 and 1.3 ST SRR )
. /*\‘ < o
£ s 4 Interval Mid-value a f(a) i
\ﬁ’ T ! \ e TN
RS 1.2 < a < 1.3 1.25 - (-0.1875) 1IM+1p M for
aw testing sign at mid-value ¥. -, -
el 1.25 < a < 1.3 1.275 - (-0.0643) o=
M Choosing correct interval
1.275 < a < 1.3 1.2875(‘»7-?3 + (+0.0007)
. ka
1.275 < a < 1.2875 1.28125 - (-0.0321)
- 1.28125 < a < 1.2875 1.284375 - (-0.01578
1.284375 < a < 1.2875 1.2859375 - (-0.00757
1.28593?5 < a < 1.2875
a=1.29 (corr. to 2 d.p.) ia Check last
y interval, a =
1.2874
6
B(0,b)
92-CE-Maths. P.4
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Solutions Marks Remarks
10. (a) The probabilities that a car leaving P will
. - 2 _ 3 .
(i) pass through B =1 -5 "5 (= 0.6) (Py) ia
(ii) not arrive at T =1 - % = -;73l (= 0.429) ia % + ,27
st . - 3 1 1
(iii) arrive at R through Tunnel B = < X ol M P, X -
\ o
- 2 (= 0.0857 1A DA
=35 (= 0.0857)
(iv) pass through Tunnel A but not arrive at R
2 2 2 2 4
= £ - = X X
2o 12 5 X7t %7
12
= =£ (= 0.34 1
35 (= 0.343) A
— 6
(b) (i) The probability that the first one will
arrive at R and the second one at S
=1 2.2 (o 1A if -2
S = x5 <5 (= 0.0408) (P;) Award 1A if 29
The probability that one of them will given as answer
arrive at R and the other one at S
S= 2x2Lx2 1M P, x 2
7 7 P
4 o
= — (= 0.08 1
29 (=0 16) A
(ii) The probability that both cars will arrive at
S with the first one through Tunnel A and the
— 4 second one through Tunnel B
_ 2 2 3 2 _ 24 . 24
=3 X 5 X < ¢ 5 335 (0.0196) (?3) 1A Award 1A lfms.
given as answer
The required probability = 2 x 24 1M Py x 2
1225 QL
48 P
A
= 6
> R
5
Tunnel 4 M
S
S
T
P
Tunnel 8 %>
k.
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11. (a) Proof :
Lf, =| La | (LDAY, etc.) (Corr. Ls, AD//FE .) 1A Accept a,, etc.
But | La,= Le, (Ext. £, cyclic quad.) T N F7 N O
LE, = Le
.. EY ‘= FY (Sides opp. equal <(s8) 1A

i.e. AEFY is isosceles

3
(b) Proof :
BCD = AFE : (Given)
—_ S lay = Ld | (Equal arcs subtend equal
Lsat circumference) ia
BA//DE (Alt. Zsequal) 1
(c) Proof :
la, = | L#£ (Corr Ls, AD// FE) ia
But LE | =(b (Ext. L, cyclic quad.) 1A
and /b =le, (Alt. Ls, BA//DE)
la, = Le ‘ 1A
. A, X, E., VY are concyclic.
(Ext. / equals int.opp. £
3
— (d) Solution : Sadldlee
A ?Ngteb that
P Lf, = 47° 1A |, a,=a =b=d=1
7. ;ié f‘i <23
Ly = 86° : 7 MR PP PR £, - e,

or y = 180° - X,
x=180"-y . Fogl
ox x=Db+ a, ,3;‘-%
or x=e, +d -

Ix =94°

v/

N
)H-
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Solutions Marks Remarks
12. (a) (i) Capacity of funnel = %1: (9)2 x 20 in
= 540n cm’ ia
(ii) Vol. of water : total vol. of oil and water : pap of funnel
= 103 : 15% : 20° 1A+1A | 1A for 10:15:20
< 2 2
AT Lo
= 2% :3%: 4% (= 8:27:64) i o ’Y
BT T
*. vol. of water : vol. of oil : capacity of fhnnel TN
= 8:19:64 ia
6
(b) Let the depth of water be h cm.
Capacity of bottom part = %%n - 33 ia
= 18%n (cm’)
AR 8 .
540% x %2 - "X 32(h - 3) + 18x« 1M Equating vol. of
water in two forms
depth = 8-% cm 1a
3 .
(c) Vol. of water : vol. of oil = 8:19
o depth of water : depth of oil = 2 : V1§ 2M
3
depth of oil =10 x —‘%——?—- = 53\/1§ cm (13.3 cm) 1A
3
9cm
. ________
v i
Scm
- 1 T
S5cm
15cm
10cm 3cm
o ==
Figure 6a u
i i ,
Figure 6b
%
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Solutions Marks Remarks
. o)
Alternatively: Lhl4.5) C
'b "
jo. | (@) (ii) Vol. of water = —%—u (qxé—g)leoé:m.sﬂcm’)) ia
Vol. of water + oil = %u (9 x -5)2 x 15<= 22'7.81255)(cm5 1A
) trweer
s.vol. of water : vol. of 011,\ : cap. of funnel
= 67.5% : 227.8125% : 540n
=8 : 27 : 64 1Ay A ?’»"g;
Vol. of water : vol. of o0il : cap. of funnel
=8 : 19 : 64 ia
(c) Let the dePfk of the oil be h cm, the radius of the|
oil surface be r cm.
- I . 2
Then = 50
Volume of oil remaining = %‘-nrzh
%n(—%% 2h (emd) M Sub r
But volume of oil = 540® X -:—GL% (cm?)
et
TR
< 19 _ 1. Shya
lg(o( W 540m x == AT R 1M
v [b
135 x 19 27 h3
16 400
Depth = 5 x VI3 cm Q]BNM) 1A
Q\ 5
B ) A
G&\ 1) -\7
— (éxigr(\
| quTL
Gﬁét ar -
77/ (
VS~ | ©
‘7,
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Solutions Marks Remarks
T fpar
13. (a) C=(9,7) (or x=9,y=7) 1A . ifisr
Radius = 9% + 74 - 105 =5 1A
L 2
(b) Putting y = mx,
x2 + (mx)? - 18x - 14(mx) + 105 =0 1A
(1 + m?)x% - (18 + 14m)x + 105 = 0
A _ 105 .
s x, , x, are the roots, xx, = Trm? 1% Only awarded if above correct
2 il :',k L aur e g
' The v,
: e
(c) 0A = JxZ+y 1a “/btm,f). :
= fx? + (mx) ia
(=(yT + m?) x,) 2 + 1
—~ T p) 2
OB = X, + ¥ = V& + (ma) 2 (=(vT + m?) %) 1A
OA x OB = (1 +m?) x,x,
= 105 1A
4
(d) Let M = mid-point of AB . If CM =3,
AM = /52 - 32 (= 4) 1M (¥ 2 5ot a2 g 4 \::_ﬂ/
AB=2x4 =8 1A D '
= x = o "
w,r )
K':,rl?\r
Let OA = x , then frﬁ;\f-'%
x(x + 8) =105 1M oM = JOoC? - CM*
X% + 8x - 105 =0 = 92 + 7% - 32 1M
ThedE
(x -7){(x+15) =0 = 11 T
)
x=17 (as x* -15) 1A . OA = OM -
4 =11 - 4 = 7 1A
y )
:y=mx
ﬁxi ,J’2)
l~(
kS
¢ ";h‘é\q"\) x?+y?-18x-14y+105=0
A(xl,}’l)' S - o
— X
0
4 Figure 7
92-CE-Maths. I P.S
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Solutions Marks Remarks
14. (a) The common ratio = -% T 1a
a"[l - (2)“| a" - _b(ab"")
The sum to n terms = a 1M or a
b D
1- = 1- =
a a
a n _ bn nel n
= (aa_b) (_aa_ab) 12
—3
(b) (1) The balance at the end of
(1) the 1st year = §$1.08P 1A = (1 + 8%)P
(2) the 2nd year = $(1.082P + 1.1 x 1.08P) 1A+1A | = 1.1664P +
1.188P = 2.3544P
(3) the 3rd year = $(1.08%P + 1.1 x 1.082P + 1|.1? x 1.{8P)
ia = 3.849552pP
(ii) At the end of the nth year, the balance
=$P[1.08% + 1.087%°1 x 1.1 + 1.087°2 x 1,12 + ~ + 1082 x 1.}7"2 + 1.08 x 1.12°1]
= 1.08(1.08" - 1.17)
$P 1.08 - 1.1 22
= $54P(1.12 - 1,087) 1
1
(c) In n years’ time, the flat is
worth $1080000 x 1.15"% 1A
Put P = 20000, the amount in the man’s account
= $1080000(1.17 - 1.08%)
< $1080000 x 1.15"° 1A
2
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Solutions Marks Remarks
15. (a) BD = 37 + 32=3/2 m (/18 m) ia 4.24, withhold 1 mk
if answers not in
surd form
ED = BD* - BE
= 18 - 4
= J/1d m ia 3.74
AE = BA*? - BE
= /8 -2
= /S m 1A 2.24
-3
(b)
2 2 _ 2
— cos ¢ADE = 32+ WID)? - (VB)2 (_ ¢ go18) 1M+1A
g 2 x3 x /12
S LADE = 36.7° 1A 36.5°~36.8°
Alternatively :
As /DAE = 90° ia Follow through if omitted
- AE _ 5
tan ZADE AD 3 1M |
LADE = 36.7° 1A 36.5°~36.8°
3 -
. 2 2
c sin /BDE = —— (= 0.4714 1M or tan /BDE = ———
(c) = ! ) Jid
LBDE = 28.1° (28.1255) 1n__ | or cossBpEx Y14
18
2
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Solutions Marks Remarks

(d) Let M be a point on BD such that (or mid-pt of BD,etf.)1M Considering AM
— L~

AM LBD . We have DM = MB as AB = AD S

Let N be the mid-point of AC .
Then MN 1 AC as AM = MC .

Similarly DN 1 AC .

Now sin/ADE = % See also alt. solution

~
AN = 38in36.7° m (= 1.7928) 1A 3 sin 36.5°~
3 sin 36.8°
=dpp=-3
AM 23D 2J§ m
sin/AMN = —‘LAg = —3-51;13# (= 0.84515) 1M Attempt to find
2
T LAMN or [AMC
‘ LAMN = 57 .69 (57.6885)
LAMC = 2 x 57.69 = 115° (~116°) ia
4
Alternatively:
i = AN
Now sSin/ADE = A0
. AC =2AN =2 x 38in36.7° m (= 3.5858) 1A
1. 3 s
AM--EBD 2¢§ m , -
By the cosine formula,
‘ (%,/2‘)2 + (%Ji)’ - (2 x 3sin36.7°)2
coS/LAMC = 3 3 M Attempt to
o find ZAMC
= -0.4286
S. LAMC = 115° (~116°) 1A
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(a)

(b)

-~

<)

(a)
(b)
(e)

(a)

(b)

(a)

(b)

(a)

(b)

n
i (xadian) ’.
x = 150° w. 2.62) ’
cosA
P+q
-2
V3 -vZ
1
y2 Fl
8.
2x-y22
uN.f Sy < 30
16
(1) x? - 2x = x(x - 2)
(i) x2-6x+8=(x~-2)(x-4)
i, 1 - 1 . 1
x3-2x x*-6x+8 x(x - 2) (x -2)(x~-4)
‘ ) - (x-4) +x
x(x -2)(x-4) 9

2x - 4
x(x -2) (x - 4)

= N - N
x(x - 4) x? - 4x

Slope of L, = |w
Slope of L, = -2
Equation of L, : y - 5 = -2(x - 10)

2x+y-25=0 ., -

i.e. .
X-2y+5=0
solving {4,553 '8 1§
5x -~ 45 =0 :
X=9 (or y=7)

L, and L, meet at (9, 7)

mv. For distinct real roots
a = (2k)? - 4(k +6) >0

4k? -4k -24>0

(k+2)(k-3)>0

k<=2 or k>3

(a)

(b)

(a)
(b)

(c)

(a)

(b)

2%

5

360°
S

= 1.26 radians v

LAOB = =72 T

Area of A0AB = w:s (10) sin72*
= 47.6 (47.5528)

Area of sector OAB = |w| - n10?
= 20% (62.83)

Area of shaded part = 20m - 47.55
= 15.3 (15.2790)

Total score of the team = 70(m + n)
Total score is also equal to 75m + 62n.
75m + 62n = 70(m + n)
5m = 8n

m:n=8:5 .

8

The number of men = 39 x 5

= 24

(i) Area of OAPB = ax b
= a(2a? - 4a + 3)
= 2a* - 4a? + 3a

For OAPB to be a square, a = b

a=2a’-4a+3
2a? -sa+3 =0

(2a -3)(a-1) =0

as= or 1

jw

If the area of OAPB = W ’

3

2a’ - 4a? +3a = 3
4a’ -8a?+6a-3=0..........(")
(i) Let f(a) =4a® - 8a? + 6a -~ 3
£(1.2) <0 (= -0.408) and f(1.3) > O (= 0.068)

(*) has a root lying between 1.2 and 1.3






