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Set 1 — Full Solution
Paper 2
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20a=2c -3ab
Jab+20a=2¢
a(3b +20) = 2¢
-
3b+20

3. C
ad - ae = bd + be+cd - ce
=ad - bd + cd — ae + be - ce
mdla-b+c)-ela-b+c)
={(a—b+cd-¢)

4 C
Method 1
2 +2a)m (x+ 32+ b) + 6
20 +4am2d + 6x+bx+3b+6
27 +dam 28 + (6+ b)x + (36 + 6)
Comparing the coefficients of like terms,
0=6+b
b=—6
4a=3(-6)+6
a=-3

Method 2
When x=-3,
(-3 +2a] =6 \
a=-3 : ‘
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B

f(x) is divisible by x - 1.
Af()=1+KF-6k+8=0
KF-6k+9=0

k=3

i) =x'+9" - 1Bx 4+ 8
f(-2)=-60

0.08306 = 0.1 (correct to 1 decimal place)
0.08306 = 0.083 (correct to 2 significant figures)
0.08306 = 0.0831 (correct to 3 significant figures)
0.08306 = 0.0831 (correct to 4 decimal places)

O gOom>>
X X K %

(x=25=2Y=9%s+1)
x=25=2=3s+1) or x=2s-2=-3s+1)
x=55+5 or x==g-]

B

l. ¥  The graph opens downwards.

Il. ¥ The vertex of graph lics on the lef of the y-axis.
O = The vertex of graph lies above the x-axis.

C

x=T>3x+2
-x>9

x<-9
“x+5>4
=3x>-9

x<3

.. Combining, x < 3.

B
Let Sx and $y be the price of one pen and the price of one pencil respectively.
The price of one notebook would then be $(x + y).
2y=(1+125%x
9
T
. 9 ) _of25
Tbepmufmmﬁebook-i(xi-ﬁx)-i(ﬁx]
25

s x
mmofmmmthiﬁrxlm-ﬁ.?jﬁhwmdnmafmm

B
The amount

4
= 7000:(1+0—:2)

=$§7651.583232 =
The interest

=$7651.583232 - $7000

=$651.583232

=$652
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122 D i Let N be the mid-point of CD. 4
G+k):(i+k) | ON1CD 4
I CTRLAT P ! ON*=0D’-DN'=4-2 i
" '*?]'[ *E] .’ oN=283 2
15,7, 1'henuofAOCD-r%CDxON=%(l)(2Jj]=4ﬁ .
4 4 3
=15:7 s 60° 8 :
The f the sector OCD = x(4) —— = - h
area o! sec '()360‘ 3&' |
13, A . The area of the shaded region
The actual area of the reservoir = Area of the circle — Area of the sector OAB + Area of AOAB — Area of the sector OCD + Area of AOCD
= 188 x 20000° 8
=17.52% 10" cm? - :(4)'—13.5690+3J'7—§x+4-ﬁ
= § o1
;;gi :nl]? m =43.2 cm’ (com. to 3 sig. fig.)
4. C Method 2
The th patiern bas 1+ 3+ 54 ... + (2n = 1) dots. Let O be the centre of the circle ABCD. AL P
The number of dots in the Iithpattern=1+3+ 5+ ...+ 21 =121 In AOAB, by cosine formula, cos ZAOB = — = =—,
. 2(0AXOB) 2454) 8
15. C -
i The area of AOAB = L (0AXOB)sin 2408 = L (4Y4)sin (cos" —1) ~7.93725 ”
Let z = ka’ +—2, where ky and k; are non-zero constants. 2 2 8 »
yﬁ m_.%l
= 2
—62=k\(2}’+!, The area of the sector OAB = x(4) Y =13.5690
y k OD=0C=4=CD
oy 2
24 =k, (8) +5§— . 2COD =60°
1 ; 1 "
TV i B k,=%, k=64, ThelmofAOCD=E(OC)(OD)un4C0D=E(4)(4)an60°=4—J5 c
60° 8
%(2),_(_6:) =3 Thuruot‘themow=x(4)'ﬁ=?r B
) The area of the shaded region
6. B = Area of the circle — Area of the sector OAB + Area of AOAB — Area of the sector OCD + Area of AOCD
: 8
1 |6:450=m_“m -x(4)‘—|3.5690+?.93725—-3—:+4\5
i N 3 ;
. The minimum volume of orange juice = 194.64 mL L =432 om” (corr. o 3 5ig. fig.)
18. C
17. € thod
Methed 1 :mizmwmmur
i ; the mid-point of AB. :
Iai;il‘::alhcmofﬂumkdﬁw,mdube mid-point o Since BC // AF, ABCE ~ AFDE ( ).
e BE :FE=BC:FD=CE:DE=3: 1 (com. sides, ~ As)
sin ZAOM = — =~ AsBE :EF=3:1,Areaof AABE : Areaof AAEF=3:1.
40 4 The area of AAEF = 2 cm® ¥
ZAOB=2/40M=3si™ 2 ASBC:FD=3:1,and BC:AD=2:1,AD:DF=3:2. c
4 Area of AADE : Area of AFDE=3:2
OM* =04 =AM =4*-3* Area of AADE + Area of AFDE = Arca of AMEF = 2 cm®
oM=17 . . = The mofMDE=2xi—i‘_—5= 12 cm®
The == == =347
st of MR =S ABXOM 2O =37 The area of AFDE =2~ 12 =08 cn® 4
oo Since ABCE ~ AFDE with side ratio 3 1,
o 3, Arca of ABCE : Area of AFDE=3:12=9: 1.
i} The area of the sector O4B = #(%) — 7= =13.5630 The area of ABCE = %(0.8) = 7.2 cm’ y b F
; OD=0C=4=CD The area of the trapezium ABCD =6+ 1.2+ 7.2 = 14.4 cm’
i o £ZCOD = 60°
1 %
|
'. . L]
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20.

DSE-MATH-CP 2-5 [Set 1] Full Solution

Method 2 B
Produce 84 and CD to meet at G. <
Since BC // AD, ABCG ~ AADG (AAA).

CG:DG=BG:AG=BC:AD=2: | (corr. sides, ~ As)

. AB = AG and CD = DG

Area of AAEG = Area of AABE = 6 cm®

Since CD=DGand CE: DE=13: 1, E
GD:DE:EC=4:1:3,CG:EG=8:5. A D

Area of AGBC : Area of ABEG=8:5

The area of AGBC = (6 +6)x% =192 cm’

Since ABCG ~ AADG with side ratio 2 : 1,
Area of ABCG : Area of AADG=2": 1P =4 I

ThemanDGel?.zx%ml.ch’ G
The area of trapezium ABCD = 19.2 - 4.8 = 14.4 cm”

B
Let h be the height of the cone.

dnrt = ardr + 1P
dr=r+h

167 =74+ 1
=157
h!:-Jl_Sr

. The volume of the cone = %xr'h = %h’(\ﬁ_-"r) = gxr’

D

L o

tan(180° — 8) = —tan

. tané + tan(180° = ) = tand - tan =0
n v

sinx > 0 for 0° < x < 180°.
. 8ind>0
Since 60° < (150° - 8) < 150°,
- 8in(150° - 8) > 0

sin&
—_—0
sin(150° - &)
m v
cosx < 0 for 90° <x < 270°,
Since 120° < (6 + 120°) < 210°,
. cos(8 +120°) <0
cos x >0 for —90° < x < 90°,
Since ~90° < (8 - 90°) < 0°
.4 cos(f - 90°) >0
cos(8 + 120°) - cos(f - 90°) < 0

Jong,

ohe
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DSE-MATH-CP 2-6 [Set 1] Full Solution

A
LBAD = LBDA = 47° (base /s, is0s. A)
LDAC = £BDA ~£DCA (ext. Zof A)
=47° - 26°
=21°
LABE = £BAC (alt. £3, EB /| AC)
=47°+21°
=68°

L ¥ The sum of the interior angles = 180° x (5 — 2) = 540°
I. ¥ The sum of the exterior angles of a polygon is 360°.

m
Ll
B
OB=0C
zm=@.na

£BAC = 18° (£ at centre twice £ at circumference)
£BCA =2 x LBAC = 36° (arcs prop. 1o £s at circumference)
o £OCA=T2° - 36°=36°

C
12 pentagons have 12 x 5 = 60 sides.
20 hexagons have 20 x 6 = 120 sides.

Each edge is the side of two faces, so there are

By Euler's formula, ¥+ F—E=2.
¥F=2-32+90=60
.. The polyhedron has 90 edges and 60 vertices.

waﬂﬂoﬂp&

B
The coordinates of 8 are (6, 7).
The coordinates of the reflection image of B with respect to the y~axis are (-6, 7).

D
The slope of L, = tan135° = -]
The equation of L, is

equation of L is
r
-3 1
y=§+l i)

Solving, we have x=3 and y = 2.

~19-
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28.

29,

30.

3l
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DSE-MATH-CP 2-7 Full Solution

A

The coordinates of the centre are (=h, —k),
From the figure,

L. v

=h>0

sh<0

k<0

k>0

hk<0

n v

The x-coordinate of the centre < r
-h<r

h>-r

m, =

The y-coordinate of the centre < —r
—k<-r

k>r

D

L. x

Since the range is 10, 4Sp< 14 and4< g <14,

Since the median is 7, one is smaller than or equal to 7 and another is greater than or equal to 7.
Sincep<q,4<psT.

p can be equal to 4.

n v

Sincep<g,4sps7and7<g<14.

m v

If mean =7.8 and g = 7, then p = 7. It is impossible.

B
[. x40 is the median, the mean cannot be determined from the diagram.
II. =  The inter-quartile range is 20 lessons/15 hours.

II. ¥ 54 hours is longer than the duration of 70 lessons.

B
The standard deviation = 1.40248 = 1.40

B

m =16=(m + 4)(m - 4)

m +8m+ 16 =(m +4)

m’ - 64.=(m — 4)(m* + 4m + 16)

. The L.C.M. = (m + 4)(m - 4)}(m* + 4m + 16)

A

Method 1

Since the graph is downward sloping, 0 <a< 1.
Putx=1.y=log.(1)+b=b ’

Notzlh-twhmx>%,y<0.
s b<0

-20=

Jocng,

Method 2
= +b-m b
y=logx losa*»
Consider the graph of y = log x in the figure.
Since the graphs are mowouumm% i negative,
a
. loga is negative, so 0 <a< 1.
Cm&rlhemphofy:%‘- in the figure.
a
Fory =0, x= 1. So it still passes through the point (1, 0).
However, fofyﬂ-ll%zi+b. it passes through the point G.O).
a

so the graph is shifted downwards.
s b<O

33. A
10001100011,
=2"%4+2042° 4241
=2"+99

4. B
Method 1
a+ f=-6and afi=12
a'+p
=a*+220 + f - 2288
=(a + Y - 207
=(a’ +2afi+ f* - 2af) - 2&°8°
=[(a+ fy - 2007 - 2af)
=[(-6F - 202)F - 212¢
=-144

Methed 2
a+ fi=-6

L6+ 12=0
a'=-6a-12and f* =68~ 12

Similarly, §* = =72(f+ 4).
oot B = [12a s ) + T2+ 4)) = -T2a+ f+ 8) =-T2-6+8) =144

5. D
2i-a
3i-1
-a_-3i-1
= Ko
3i-1 =3i-1
_6-2i+3ai+a
9+1
6+a 3da-2,
= i
10 10

DSE-MATH-CP 2-8 Set 1] Full Solution -21-

wre

a'=(~6a- 120 =36(a’ + 4a+4) = 36(-6a—- 12 + da+ 4) = 36(-2a- 8) = -T2 a+4)
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36 D
f(x)=g(x)
L tbxtc=mx+c
P(m-bx=0
Let crand Sbe the roots of the equation x* + (m — b)x = 0.
atf=—m=-by=b-m
af=0
The distance between 4 and B
= i@- By +|(ma +c)~(mp+c)f
=Ja-py +m'@- gy
= J(1+n'Ya-py
= J(l+m?)(a+ B) -4af)
= J(+m Xb—-m)

=(m=-b)W1+m or <(m=bWi+m® (rejected)

37. C
‘With the illustration of the graph on the right,
G is the shaded region, with vertices 4, B, Cand D.
After solving the equations, the coordinates of 4, 8, C and D are
(2, 1),(0, 5), (8, 9) and (10, 1) respectively.
The value of 75 — 4x— 3y at 4, B, C and D are 64, 60, 16 and 32
respectively.
.. The maximum value of 75 - 4x ~ 3y is 64.

38. D
The mth term
= Sum of the first nth terms — Sum of the first (n — 1)th terms
=2n(n=9)=2(n=1)}n=1-9)
=2(n* - 9n) - 2(n* - lin+ 10)
=4n-20
1 x
4n-20<0
n<$
2. Only the first 4 terms are negative.
Sumo‘r/-llnepﬁvemu=2(4x4—9)=-4o
I

The 2nd term = 4(2) - 20 = -12

The 9th term = 4(9) - 20 = 16

16-(-12) =28

m v

The nth term = 4n — 20 =4(n - 5)

Since n is an integer, n — 5 is also an integer.
. All terms are divisible by 4.

Joing,

DSE-MATH-CP 2-9 Set 1] Full Solution -22-

9. C

The graph is sinusoidal.

Let the equation be y = asin(hx® + k) + b.

Since the amplitude is 2, @ = 2.

The range of y is from -3 to 1, where the range of y = 2sin(x°) is from -2 to 2.

Thaus, the graph is shifted downwards by 1 unit.

b=~-1

Whenx=0orx=1440,y=0.

0=2sin(k)-1

sink=10.5

From the choices, k = 30°,

0= 2sin(14404° + 30°) - |

sin(14404° + 30°) = 0.5

1440h° + 30° = 30° or 150° or 390° or 510° or 750° or ...

1440h° = 0° or 120° or 360° or 480° or 720° or ...
5 1 1 1 1

b =0 (rejected) or T or 2 or 3 or 2 or...

Since there are three x-intercepts within 0 < x < 1440, the third root of & should be chosen.
1

Soh==

3
Thls.lhcgnphmmptwtbeoquﬁmy=2dn[§+lﬂ“]~l.

40. D
L
BCDE is a square.
BD=I+1 =2 cm
AMBC is equilateral. A
Let M be a point on AC such that BM L AC.
BM:ECSEBGO“:%m
Bysymary.DM’n%cm_

By cosine formula,
(§]+ %]’-uir 1
S

mmmmmucmumm=am=m*[-%]

mn
The surface area of the octahedron
=8 x Area of AABC

= 8[%(1)(1) w]

=23 em’

Y

F

DSE-MATH-CP 2-10 Set 1] Full Solution -23-
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42,

DSE-MATH-CP 2-11 Full Solution

m v
Bylymmeu'y.AF-BD-Ji cm.
Let P be the intersection point of AF and the plane BCDE,

BYWMAPLMpImBCDEmdAP-%JF -gm.

By symmetry, the pyramid ABCDE and the pyramid FBCDE are congruent.
The volume of the octahedron
=2 % Volume of pyramid ABCDE

15
=2%| =" Xx—

Join AD, BC and CD.
LFGH = 180° - 86° = 94° (opp. £s, cyclic quad.)
AE = DE and BG = CG (tangent properties)

—R&E®
am‘n@;—“-w

am,ﬂ"zi".m

LACD =47° and ZBDC = 43° (£ in alt, segment)
ZAID = ZACD + £BDC = 47° + 43° = 90° (ext. £ of A)

B

A x
Puty=4x+3into X’ + )  +x+4y=2=0,
Lrfdx+3F +x+4(4x+3)-2=0

17 +41x+19=0
A=(41) - 4(17X19)= 38950

m{m line and the circle intersect at two distinct points.
B

Puty=4dx+3into X +) ~dx+y+2=0,
P4dx+3) —dx+@x+3)+2=0

17 4+ 24x + 14=0
A=(24) - 4(17)(14) =376 < 0

.. The straight line and the circle do not intersect.
C x
Puty=4x+3into +) 4+ Ix+dy-3=0,

o+ (Ax+3) + 3+ d(dx+3)-3=0

176 +43x+ 18=0
A=(43) - 4(17)(18)= 625> 0

. The straight line and the circle intersect at two distinct points.
D =
Puty=dx+3intox’ +y +dx-Ty+12=0,
P+ (Ax+3P +4x-T(@dx+3)+12=0

17¢=0

L A=(0F-4(17X0)=0

.. The straight line and the circle intersect at one point only.

Joing,

—

43. B
The number of commitiees

- qlou _C;? _C’II
= 133146

4. C

Let x be John's score, z be John's standard score, u be the mean and orbe the standard deviation.

:=-——-"-ﬂ
l96-!36<z<200-119
54 54

Lillll<z<1$

45. D
By observation:
2a+2=2a+T)-12
4b-12=22b)- 12
20-2=2c-5)-12
8=2(10)-12
Each of the original data is multiplied by 2 and then 12 is subtracted from it.
Therefore, the variance is multiplied by 2’ = 4.
The required variance = 4(18) = 72
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