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SECTION A(1) (35 marks)

Solution Remarks
! m’ _ om IM for (ab)" =a"b"
(mn3)—2 min
— 36 1M for ELn—=a""" or a'"=L
=mnn an an
_n 1A
T
---------- 3)
2.
b+1=4a+b
a
ab+a=4a+b 1M
ab—b=3a 1A
b(a—1)=3a
p=2
a-1 1A
---------- 3)
3-@) x*(x+3y) 1A
(b) % +3x'y—9x-27y
=x2(x+3y)—9(x+3y) M
=(x2—-9)(x+3y)
=(x+3)(x—3)(x+3y) 1A
---------- 3)
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4, Let $x be the marked price

x —
1+30%
x=2600

Marked price is $2600.

(1-10%)x—

1M (1-10%)

M |- ! +1A
1+30%

Alternate method

Let $¢ be the cost

(1 +30%)(1 —10%)c—c =340
¢=2000

|
i Marked price = 2000x1.3 =$2600

1M (1-10%)
+1IM (1+30%) +1A

1A

5.(a -
@ xola
x—-1<-12x+8 11-x>5
and
13x<9 6>x
x<—
13
xs2
13
(b) 0
6. Let x hours be the time used by car 4

Then the time used by car Bis (x-+0.05)hours

60 60
¥ x+005
60(x+0.05—x) =2x(x+0.05)
2x* +0.1x-3=0
x=1.2 or —1.25(rej.)
The time used by car 4 is 1.2 hours.
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IM for putting x on one
side
1A for LHS or RHS

1M speed = distance/time
+1A

1A

1A (or 1 hour 12 minutes)



7. (a)
(b)

8. (a)

(b)

9. (a)

(b)

120°

@ (13,5°)
(i) Length of each side = 2(13sin60°)

Perimeter of A4BC = 3x2(13sin60°) =393

Reflex ZAOC =2x LABC

—264°
ZAOC =360°—264°
—96°
AB:BC=1:2

ZBOC =96° x%
= 64°
/OCB = M =58°

ZAEC =180°-58°=122°

Let A (x) =r +sx, where r and s are non-zero constants.

Sowehave r—4s=-76 and r+9s=80

Solving, we have r=-28 and s=12

Thus, we have A(x)=12x-28

h(x)=x2 +x
12x-28=x"+x
¥ —-11x+28=0
x=7 or 4
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1A

1A

IM

1A(accept 67.5)

1A

IM

M

1A

M

IM (any one)

1A



SECTION A(2) (35 marks)

Solution

Remarks

10.(a
@ 90°+ ZCBD + /BDC =180°

thus ZCBD + ZBDC =90°
ZAED + ZBDC =90°
ZEFD =90°

Thus ZDFE = ZADE

ZDEF = ZAED (common angle)
LEDF = /EAD (remaining angle)
ADEF ~ AAED (AAA)

Marking Scheme:

Case 1 Any correct proof with correct reasons
Case 2 Any correct proof without reasons

—_

®) ZDEF = /DBC (given)

ZLFDE = ZCDB (common angle)
ZDFE = ZBCD (remaining angle)
ADEF ~ ADBC (AAA)

Claim agreed.

(c)
BD =45 +12* =13

AAED ~ ADBC
DE _BC
AD DC
DE 5
512

25

DE =—
12
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1A ft.

1A

IM




ADEF ~ ADBC
DF _DE
DC DB
DF _25/12
12 13

DF=£ cm
13
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11.
@ 9+a+9+b+4=40

a+b=18
The median = 1, we have

9+5H+4<19 1M
b<6

Note that 4<b<9

1A for one pair

Thus, we have {
b +1A for all

®) At least one of the added data is 5
(i) Casel: a=12 and b=6
five 1 and five 5 are added
mean = 1.88
Case2: a=13 and b=5
four 1 and six 5 are added
mean = 1.92
Thus the greatest possible mean is 1.92 1A

(i) Casel: a=12 and b=6
five 0 and five 5 are added
IQR=3-0=3
Case2: a=13 and b=5
four 0 and six 5 are added
IQR=3-0=3
Thus the greatest possible IQR =3 -0=3 1A

(iii) Case 1: @a=12 and b=6
five 1, four 2 and one 5 are added
variance = 1.5504
Case2: a=13 and b=5
four 1, five 2 and one 5 arc added
variance = 1.5156
Thus the least possible variance = 1.5156 1A(rt. 1.52)
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12.(a
@ Let 4 cm? be the final area of the wet surface

A-12007 =(EJ2 IM+1A
A 36
4
A-12007 = §A
A=2160x
Thus, the final area is 21607 cm?. 1A

(b)

Let » cm be the radius of water surface in the final volume.

7362 +12 =21607 M
r*(36* +r*)=2160’
r*+36°r*=2160° =0
r* 1607 or —2903(rej.)

IM
1
Volume = 3 zr h
=§ﬂ(1607)(36) IM
~ 60586 > 60000
Claim disagreed. 1A fit.
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13.(a)

(b)

p(x)=(2x° —3x—2)q(x)+4x—8
r(2)=0

Thus, x—2 isa factor of p(x).

4x° +bx+c=(2x2 ——3x—2)(mx+n)+4x—8

4% +bx+c=2mx’ +(2n—3m)x2 +(4—2m—3n)x—2n—8

Comparing like terms on both sides,

4=2m m=2
0=2n-3m n=3
=
b=4-2m-3n b=-9
c=-2n-8 c=-14

p(x)=4x-9x-14
=(x—-2)(4x2 +8x+7)

Consider 4x> +8x+7=0

A=8—4x4x7
=-48<0

Thus 4x> +8x+7=0 has no real roots

Claim disagreed.
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14.(a)

14.(b)(i)
14.(b)(i)

14.(b)(iii)

Centre G= (~-20,15) and radius =25

Equation of C: (x+ 20)2 +(y —15)2 =625
I'is the perpendicular bisector of 4H.

Coordinates of H are (—14.4,19.2)

GH =\/(20-14.4) +(192-15) =7

Teuts L at K(-27.2,9.6)
GK=9

cos ZKGT = i
25

Z/KGT =~ 68.89980398°
Area of the segment containing G

_ 360°—2/KGT 1
360°

~1421.829 > 4507

Claim agreed. 4

h
S P — 9
r V ©)

x7(25)° +5(25)2 sin2/KGT

IM+1A

1A

1A

1A

1M(dist. formula)

M

M

L
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SECTION B (35 marks)

Solution Remarks
15.(a)
Number of different queues = 6!5’ =151200 IM(P)+1A
(b) : i

The required probability
_SIPP2MSICHR 2! .
o o e
43200

151200
o 1A

7

---------- )
Alternate method (1)
The required probability
1 P8 1 P8
=5x2x5.PZ +2x1x51h I1M(for either case
151200 in numerator)

43200

151200
_ 2 1A

7
Alternate method (2)
The required probability

5><2+2><1 1M(for eith
=—X—t+—X— or either

7 6 7 6 case)
2
7 1A
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16.(a)

(b)

©

f(x) = —%(XZ —24x)—45
|

2
=—Z((x—12) —144)—45 M
1 2
= (x-12)" -9
4
Vertex =(12,-9) 1A
Vertex of g (x)=(0,-9)
Thus, g( )=—%x2—9 1A
1 2
f(—2x)=——(-2x) +6(-2x)-45
(-28)=-3(-22)" +6(-29 »
=—x*-12x-45
The new graph is obtained by reducing the graph of
. . 1A(~~)
y = f'(x) _along the x-axis to the half of its original and
then reflected along the y-axis. 1A
---------- (6)
Alternate method of (c)
1 2
f(2x+24)=—z(2x+24—12) -9 IM
= —1(2x+12)2 -9
4
=-x"—12x-45
The new graph is obtained by translating the graph of
y=f(x) totheleft by 24 units and then reducing the 1A()
graph along the x-axis to the half of its original. 1A
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17.(a)

(b)

Let a be the first term, » be the common ratio
ar=24
ar® =768
Thus, r=2 and a=12
2n n
| E 1 22 g0
2-1 2-1

Letx=2"

12(x* -1)-12(x-1)>10"
12x2=12x-10" >0
x < -2886751345 or x> 2886751346

2" > 2886751346
n>log, 2886751346
n>31.4267997

Thus, the least value of » is 32.
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M

1M

1M(taking log)
1A

---------- (©)



18.2) AD AB
sin ZABD _sin ZADB M
AB 85

sin65° sin35°
AB =134 cm (134.3084496) 1A

18.(b)(i
®)XD AC? = AB* + BC* —2( AB)(BC)c0s30° M

=134 +85% =2x134x85x cos 30°
AC ~74.09648881
CD = AB —2x85c0s80° ~104.7882594
AD* +CD* — AC?
2x ADxCD
852 +104.8% - 74.1%

2x85x104.8
ZADC = 44.5° (44.4566502°) 1A(r.t. 44.5°)

cos ZADC =

18.(b)(ii) )
Let £ on AB such that CFE cuts BD perpendicularly at F.
CF =85s5in45° = 60.1
BF =85c0s545° = 60.1
FE =85co0s45°tan35° = 42.1
85 cos 45° F

BE=—"—"x734 |
cos35°

D C

A E B

After folding, distance between C and £

1M
= /857 + BE® - 2(85)(BE) c0s 30°
~42.5 (42.50066993)
Angle between two planes = ZCFE 1M
2 2 2
JCFE = oog”) 60.1° +42.1° —-42.5
2x60.1x42.1
~45.0° (44.99815791°) 1A(r.t. 45.0°)
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19.(a)

19.(b)

19.(c)(i)

x* +(5-2k) —22x-10(5-2k) -6k (5~ 2k)
~160k* +30k +146=0

X% +25-20k +4k* —22x — 50+ 20k — 30k +12k°
~160k* +30k +146=0

x? —22x-144k% +121=0

(x—11-12k)(x—11+12k)=0

x=11+12k or 11-12k

Thus, P=(11-12k,5-2k) and Q=(11+12k,5-2k)
Coordinates of Gis (11,5+3k)

Slope of PG = S
12

Equation of PG:
y=5-3k _ 5
x—11 12
y=ix—£+5+3k
12 12

yzix+i+3k
12 12

Let » be radius of S. Note that PG = 0G.
So the coordinates of the centre of Sare (11,5-2k+7).
Hence, the equation of S is

(x—ll)2+(y+2k—5—r)2 =’

Putting y= it

+3k in equation of S

2
(x—11)2+(5);;5+5k—5—rj =p?

2
x2—22x+121+(5);;5J

+2(5’i;“5)(5k—5—r)+(5k-5—r)2 —r*=0
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19.(c)(i)

169x” +(—1207+ 600k —3718) x
+3600k* —1440kr — 6600k +1320r + 20449 =0

Since PG is tangent to .S, we have

(~1207 + 600k —3718)°
—4(169)(3600k” —1440kr — 6600k +13207 +20449) = 0
After simplify,

5¢% +288kr — 720k =0
r=2.4k or —60k(rej.)

Thus, we have r=2.4k
Suppose it is possible. Let W be centre of S.

Since PV bisects ZGPQ , slope of PW = slope of PV.

8-5+2k _1
6-11+12k 5
k=10

Thus, coordinates of P, T and U are (—109,—15) R
(2 45

, and (11,-15) respectivel
13 13] ( ) P Y

Let M be the mid-point of 7U.
“PT=PU” +“PVbisects LGPQ”
U

M is the point of intersection

Coordinates of M = ( 83 105)

13713

x-coordinate of M > x-coordinate of ¥ and

y-coordinate of M > y-coordinate of V'

Thus M does not lie on PV. Thus not possible.
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1A

M

1A

IM



