Solution

3. (a) 266
(b) 265.4

() 270
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Marks Remarks
M
IM for putting 5 on one side
1A or equivalent
IM
IM for putting 5 on one side
1A

or equivalent

for (ah)k =al*

cP
for —=cP9 o g-r_ 1
ol

or (ab)! =g'p!

1
dr
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Solution Marks Re
— marks
8
o . i . 1
4. Note that the probability of drawing a red ball is n+5+8 M for denOm- %
s 2 1A T
n+5+8 - -5-
6=40
2n+2 1A
n=1
--------- ®) |
&
|
i
!
l
!
5. (a 9r°-18r%s
—0p2(p_ ‘
=9r(r-2s) 1A OF €quivalen ‘
® 9 -18r%s-rs? +25°
2(25)= Ts2ir 253 IM for us
/ > or usmg th
=9 (r-25) - s*(r - 2s) e oty
=(r—2.s)(9r2 —sz) IM
=(r-25)Gr+s)(3r- '
(r=25)Gr +s)(3r-s) 1A | or equivalep
—)
3
(@) T" >2x+7
3-x>4x+14
=5x>11
| IM for putting x on one side
1A x<-22
x+820
x>-8
Thus, the required rangeis -8<x< -1
’ 1A -8<x<-22
(b) -3
1A
---------- @
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Solution
Let $
€ th
The cos of © Marked price of the vase.
X the vase
B
1+30%

10x
=$(FJ

The selling price 5
~(1-40%)x

3)
=87

BELYH
5

f the vase

10x
-
13
g =88

65

£=520
Thus, the marked price of the vase is $520 .

M

M

1M+1A

1A

Let §c bethe cost of the vase.

The marked price of the vase
=(1+ 30%)c
55130

The selling price of the vase
=(1 —40%)(1.3¢)
=$0.78¢
c-0.78c =88

022¢=88
c=400

The marked price of the vase
=1.3(400)

1M

1M

IM+1A

=$520

X
-180°-6
LADE
=X
-180°-6
£BED
=X
=180°-
y
<180°~ZADE- ZBED
=180°- (180°- 6) - (180° - )
=26-180°
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9.

Let x minutes be the time req
Then, the time required for the
(161~ x) minutes.

x ]61"'XJ_
*),90 =210
7 (60)+9 ( &

Solution Marks
uired for the car to travel from ‘city Pto city 0.
car to travel from city Q tocity R is l
A

1M+1A+1M{ Mo g

IM for gﬂﬁnga]l‘nar

18x=1890 iy,
105 o
xX= . .
Thus, the car takes 105 minutes to travel from city P to city 0.
72k e ST
=2y /min S
60 =
=1.2 km/min ."
!
i
90 km/h "her o
1
e S —— !
60 =
=1.5 km/min
Let x minutes and y minutes be the time required for the car to travel from
city P tocity Q and fromcity Q to city R respectively.
So, wehave x+y=161 and 1.2x+1.5y=210 . 1A+1A
Therefore, we have 1.2x+1.5(161-x)=210 . IM for getting a linear equation
Solving, we have x=105 and y =56 . 1A e
Thus, the car takes 105 minutes to travel from city P tocity 0.
Let x hours be the time required for the car to travel from city P tocity Q.
Then, the car takes (16% - x) hours to travel from city Q to city R. IM+1A | 1M for changing unit
161
T2x+90 E—X =210 1A+IM leorgettingalinearequaﬁoninonm
1A

x=1.75
Thus, the car takes 1.75 hours to travel from city P tocity 0.

The time required for the car to travel from city P to city Q
90 (ﬂ) -210

MO0

90-72

=1.75 hours

+IM+1A
1A

IM+1A 1M for fraction + 1A for numerator
+ 1M for changing unit + IA for denomzs|

Let y km be the distance between city P and city Q.
Then, the distance between city Q and city R is (210-y) km.

»  200-y_161
72 90 60
y=126

The time required for the car to travel frc;m city P tocity O
_126
72

=1.75 hours

1A

IM for changing unit ) AEL
IM+1A+1IM}} 1M for getting a linear equation in on¢
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Solution
Marks Remarks
=21
‘11378 1.7 G
;‘lg =43 1A eithér one
o e T R 1
p=62 1A
0 38-20=18 . -
pereforé: the least possible age.of.the clerks in team ¥ is 18 .
e grenteﬂ possible range of the distribution of the ages of the clerks in the section
z 62 -1
=M
43 o
;hus, the claim 18 disagreed. i o
quppose that the ages of the clerks in team Yare 18,19,38,38and 38| 1M
Note that the range of the ages of the clerks in team Y is 20 .
The range of the ages of the clerks in the section
=62-18
=4
24 )
@us’,ge_c_hifmis disagreed. 1A £t
@ 1 1A
(ii) 8 1A
@ 3 1A
i) 19 1A
0(k) +1(2) +209) +3(6) +4(7) _ fii
k+2+9+6+7
66 _
k+24
2k +48 =166
k=9 1A

48




IM

2. @ f@=0
43)3+ 1) +a(3)+b=0

3g+b=-192
IM

f(-2)=2b+165
4-2)(-2+ ) +a(-2)+b=2b+ 165

2a+b=-173

Solving, we have a=-19 and b=-135. 1A 5 for both corregq

®) f(x)=0
4x(x+1)* -19x-135=0
4x° +8x* -15x-135=0
(x-3)(4x* +20x+45)=0
x=3 or 4x*+20x+45=0

IM for (x-3)(px? .

207 - 4(4)(45) IM
=-320
<0
So, the equation 4x2 +20x+45=0 hasno real roots. IM
Note that 3 is not an irrational number.
Thus, the claim is disagreed. 1A ft.
---------- @
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Solution

JABE=90° (given) —

Lo /DCE=180°~ZABE

. JDCE=90°
/BAE=180°~ ZABE - £ 4ER
ZBAE_—_90°—ZAEB
LAED=90°
/CED=180°~ ZAED - Z AER
JCED=90°- ZAEB

ABE ~ AECD

(int, Zs, 4B Vi DC)

(ésumofA)

(given)
(adj. £50p st. line )

(£sumofp )
(AAA)

Case 2

Marking Scheme: .
[c;s‘e“f . Any correet proot Wit ot g | o]

WIthOUR Feagor -+

[ Remae ————_

(AA) (equiangular)

00O BE

== (b
3E - 1B (by(a))

(i)  Theareaof A4DE

= %(AB +CD)(BC) - %(AB)(BE) - % (CD)(CE)

=750 cm?
@iy 4D
= \f3c2 +(CD - AB)?
= \/(20 +36)” + (48 -15)>

=65cm

= %(15 +48)(20 +36) —%(15)(20) —%(48)(36)

The shortest distance from £ to AD

_2(750)

6

300

Ty
~23.07692308 cm
>23¢cm

b

Thus, there is no point F lying on AD such that the distance
etween E and F is less than 23 cm.
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IM

1A
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Solution Marks Remarkg
14. ()  The volume of water in the vessel 5t
=7(82)(64)
4(096 cm’ "
= V4
---------- @
(b) Let hem bethe depth of water in the vessel.
. h
Then, the radius of the water surface is = cm . IM
1 (hY
—7[(—) h=4097 IM+1A
33
K =110592
h=48 1A
Thus, the depth of water in the vessel is 48cm
Let hcm be the depth of water in the vessel.
The capacity of the vessel is %n(20)2 (60) cm® . IM
1 o (hY h
—(20)°(60) — | =409%67 IM+1A | IMfor | =
3 60 60
K =110 592
h=48
Thus, the depth of water in the vessel is 48cm . 1A
---------- @
(c) The volume not occupied by water in the vessel
1
=§7z(202)(60)—4 0967 M
=39047 cm®
The volume of the metal sphere
4 .
=—n(14
3 7(14°) IM
10976 3
= 7 em
<3904z cm®
Thus, the water will not overflow. 1A fit
---------- ©)
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Marks

Romarks

m number

®

@

)

()

N
=R

40320

The required number

=(Pz‘)(P66)
28640

Let @ and r be the Ist term and the common ratio of the sequence
respectively.
So, we have ar’ =720 and ar’ =864 .

Solving, we have a= 500 .
Thus, the 1st term is 500 .

Note that r = 12
500(1.2") + 500(1.2%") <5x10"

(I.2")2+(l.2")—10'2 <0

-1-\/12—4(1)(-10'3) T <-1+,/13—4(1)(-|o”)

2(1) 2(1)

—l+\/4x10”+l]

logl.2" <log .

“

—l+‘/4x]0l2+l]

nlogl.2 < log{ )

n<75.77551608
Note that » is an integer.
Thus, the greatest value of nis 75.
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Marks

[7. (a) By sine formula, we have

AD AB

sinZABD  sin ZADB

AD 60

sin20°  sin(180°—120°—20°)

[4DF31:92533317°¢m

AD=319cm

® @

(if)

By cosine formula, we have

AB? + BC? - 4C?

e Faw male
2(4B)(BC)

2 2 2
cosAABCz60 +(31.92533317)% - 40

CoSLABC =

In Figure 3(a), 4P produced meets CD at O, where P is the
foot of the perpendicular from 4 to BD .
Note that the required angleis ZAPQ in Figure 3(b).
AP
=ADsin LADP
~31.92533317sin(180° - 120° — 20°)
~20.5212086 cm

DP? = 4p? - 4p?
DP? % (31.92533317)? -(20.5212086)>
DP ~24.45622407 cm
PQ
=DPtan ZPDQ
~ (24.45622407) tan 20°
~8.901337605 cm
DQ’ = pP? + PQ?
DQ’ ~ (24.45622407)% + (8.901337605)?
DQ ~26.02577006 cm

Note that £ADC = ZABC ~37.99207534° .

By cosine formula, we have

AQ* = AD? + DQ? - 2(AD)(DQ)cos LADC

40" = (31.92533317)" + (26.02577006)" - 2(31.92533317)(26.02577006) cos 37.99207534°
AQ ~19.67076991 cm

By cosine formula, we have

_AP? 1+ PQ? - 40?
cos LAPQ = T)(PQ)

2 2 2
: - (19.67076991
cos £ APQ ~ (20:5212086)° + (8.901337605)* - (19.67076991)
2(20.5212086)(8.901337605)
£APQ~T191411397°
ZAPO ~T71.9°

Thus, the required angle is 71.9° .
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r.t. 38.0°

it 71.9°
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(ii)
(i)

.‘ / Solution
R R

Marks Remarks

Fa o
x2 +bx there a and b are

o)==

e have
¢ have a=3 and b=24 .

ave f(x)= 3x2+24x .

f(x)
=3x2 +24x
Z3(x>+8%)
Z3(x* +8x+16-16)
_3(x+4)° 48

Thus, the coordinates of O are (-4,-48) .

(~4,75)

The slope of OS
-48-0

e

T _4-56
4

5

The slope of RS
75-0

“T4-56
=

4

Hence, the product of the slope of OS and the slope of RS is -1.

So, ZOSR isaright angle.

4a+2b=60 and 9a+3b=99 .

Therefore, OR is a diameter of the circumcircle of AQRS .

Note that P is the circumcentre of AQRS .

Thus, P is the mid-point of the line segment joining

Q and R.

1A

IM for either substitution
1A for both correct

IM

1A

IM

1A ft.

QSZ+RS"
=15129

OR?
=(-48-75)*
=15129

Hence, we have 0S° +RS?=QR* .
So, ZOSR isarightangle.

Note that P is the circumcentre of AQRS .
Thus, P is the mid-point of the line se

Therefore, OR is a diameter of the circumcircle o

=((-4-56)" +(-48 ~0)%) +((-4-56)° +(75-0)%)

f AQRS .

ent joinin and R.

54
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Solution Marks Remarjg
19. (@ The equation of C is (x—8)2+(y—2)2=’2 . 1A x +y2‘16x\4
- — y
Putting » = /‘xs 21 11 (x-8)2+(y-2)=r", wehave +68\R\
2
(x—8)2+(kx5-21—2J =r? IM
(k2 +25)x” + (~62k —400)x +2 561=25r il
Note that L is a tangent to C.
So, we have (-62k - 400) - 4(k* +25)(2 561~ 25r%)=0 . IM
2. 61
Thus, we have r~ = w . 1A r? =(8k‘\31)2
k*+25 k? 425
---------- @
(b) (i) Since L passes through D, we have 18k -5(39)-21=0. 1M
Solving, we have k=12 .
64(12)* - 496(12) + 961 _
By (a), we h 2= : IM f
y (a), we have r T Or using the regy); of 3)
Thus, we have r =35 . 1A
(i) Let G be the centre of C.
Note that the coordinates of £ are (O, ;521) ; IM
Also note that G is the in-centre of ADEF .
DG? =(18-8)> +(39-2)° 11 G S,
I
DG = 1/I 469 i
1
sin ZEDG = — ) s i
DG Tomeetenn, 1
. 5 ! :
sm LEDG = —]E elthe;r one E
L/EDG ~7.49585764° i E
2 i eith;[
EGZ=(8—O)2+(2+—25—1) -------------- : i
2561 i
EG= |
5 i
. r i
e T
EG
25
sin ZDEG =———
42561
/DEG =~ 29.60445074°
Note that ZEDG = £FDG and /DEG = £LFEG . IM for either one
ZDFE
=180° - (LEDG + £LFDG) - (LDEG + LFEG)
~180° —2(7.49585764°) - 2(29.60445074°)
~105.7993832°
>90°
Thus, ADEF is an obtuse-angled triangle. 1A ft.
---------- (8)
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poper 2
Question No.

w W=

L

1l
12,
13,
14.
15.

16.
LT,
18.
19.
20.

21.
22.
23,
24,
235,

Key

B (71)
D (80)
C (80)
A(74)
A(61)

D (22)
D (73)
C(51)
D (72)
B (72)

D (67)
A(62)
C (69)
B (42)
D (83)

A(39)
B (28)
B (78)
D (24)
B (48)

C (45)
B (45)
B (75)
A (56)
D (41)

Question No.

26.
27.
28.
29
30.

alL.
32
33.
34.
39.

36.
3L
38.
39,
40.

41.
42.
43.
44,
45.

Key

C (40)
C(43)
A (50)
C (78)
A (43)

C (66)
C (34)
D (30)
C (35)
B (40)

A (49)
D (44)
B (41)
B (28)
A (20)

D (35)
A(51)
C (26)
B (78)
A(SD)

Note: Figures in brackets indicate the percentages of candidates choosing the correct answers.



