Marking Scheme

This document was prepared for markers' reference. It should not be regarded as a set of model answers. Candidates

and teachers who were not involved in the marking process are advised to interpret its contents with care.

General Marking Instructions

1. Ttis very important that all markers should adhere as closely as possible to the marking scheme. In many  cases,
however, candidates will have obtained a correct answer by an alternative method not specified in the marking

scheme. In general, a correct answer merits all the marks allocated to that part, unless a particular ~ method has been
specified in the question. Markers should be patient in marking alternative solutions not specified in the marking

scheme.

2. Inthe marking scheme, marks are classified into the following three categories:

‘M’ marks awarded for correct methods being used;
‘A’ marks awarded for the accuracy of the answers;
Marks without ‘M’ or ‘A’ awarded for correctly completing a proof or arriving

at an answer given in a question.
In a question consisting of several parts each depending on the previous parts, ‘M’ marks should be awarded to
steps or methods correctly deduced from previous answers, even if these answers are erroneous. However, ‘A’

marks for the corresponding answers should NOT be awarded (unless otherwise specified).

3. For the convenience of markers, the marking scheme was written as detailed as possible. However, it is still

likely that candidates would not present their solution in the same explicit manner, e.g. some steps ~ would either be
omitted or stated implicitly. In such cases, markers should exercise their discretion in marking candidates’ work. In
general, marks for a certain step should be awarded if candidates' solution  indicated that the relevant

concept/technique had been used.
4. In marking candidates’ work, the benefit of doubt should be given in the candidates’ favour.

5. In the marking scheme, ‘r.t.’” stands for ‘accepting answers which can be rounded off to’ and ‘f.t.” stands for

‘follow through’. Steps which can be skipped are shaded whereas alternative answers are enclosed with

. All fractional answers must be simplified.
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SECTION A(1) (35 marks)
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4. (@ x*—8+12
= (x—-6)x-2) 1A
(b) xy—x"—6y+8x—12

=xp—6y—(x*—8x + 12)

=yx—6)—(x—6)(x—2) M
=x—-6)y—x+2) 1A
5. (@ Tx-—5<4x and &z 15 +4x>2x
3x<5 and J7 2x >-15 M
5
x<— and £z x> 5 1A
3 2
—E <x< é 1A
2 3
(b) Number of integers %% i # & = 1A
6. (a) L()Ptaan‘%=30° IM+ 1A
3
(b) R(2,288°% and R(2, 348°) 1A+ 1A
4
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7. Ifthe selling price decreases by $300, the loss will increase by $300.
% A ME 0 B R /D $300 0 S Bl & 4 1 $300 -
Let $L be the original loss by selling the wardrobe.

a5 B HY 3% AR B BT 15 B9 R 2K s ek By SL

L x 50% =300 M
L x0.5=300
L=600
The original loss is $600. 1A
JF A Y JE5 6 /2 $600

Let $S be the selling price of the wardrobe.
3% 6% WM Y B H R 8S -
Cost price i & = $(S + 600) IM
If the selling price increases by 20%,
& % AR Ml Y B | R 20%
new selling price #r AY & {& = $S x (1 +20%) = $1.2S
new loss 7 19 &5 i = $[(S + 600) — 1.25] = $[600 — 0.25]
600 — 0.25 = 600 x (1 — 60%) M
600 — 0.25 =240
S=1800
The selling price of the wardrobe is $1800. 1A

% A< M HY & (H 2 81800 -

5
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Alternative solution:

8% ¢ 2 S 53Rl Ry #% A ME A A A H -

7. Let cand S be the cost and selling price of the wardrobe respectively.
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Loss 56 =c—S M
Thus, we have
c¢—S(1 +20%) = (c—S)(1 —60%) and M
¢ —(S—300) = (c - S)(1 + 50%) IM
c—128=04c-04S
0.6¢=0.8S
c= %S
A (s-300)=Es-s)05) M
3 3
S=1800
The selling price of the wardrobe is $1800. 1A
2 A% M Ay B {5 2 81800 -
6
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8. (a) f(x)=kx' +kx where k, and k, are non-zero constants L Tk, & k, By IF E % 8 ™M
£(2) =30
k(2)* +k,(2)=-30
8k, +2k, =30
4k, +k, = —15....(1)
£(5) =240
k,(5) + k,(5) = 240
125k, + 5k, = 240

25k, +k, =48....(2) M

By solving (1) and (2), k, =3, k,=-27

f(x)=3x" —27x 1A
(b) fx)=0
3x'=27x=0 M
3x(x*=9)=0
x=0 or x=13 1A
9. (@ a=7 1A
b=6 1A
c=3 1A

(b) The required probability fft 3K fif 2%

_13+11+6

M
40
=2 1A
4
7
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SECTION A(2) (35 marks)
10. (a) GO=GR
12° + (2k +12)* = 12k - 2k)*
144+ 4k> +48k +144 =100k>
96k> — 48k —288=0

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

k =2(rejected) or k= —% 1A
G(0,-3) 1A
(b) (i) [Iis the perpendicular bisector of RS. 1A

I' & RSINEF VIR GE -

(if) The required equation Fff>K H12

+3 1
yro =—1+(-—) ™M
x-0 4
y+3=4x
4x-y-3=0 1A
8
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11. (a) Refer to the notations in the figure.

20 R

Let Ay, A, and A4, be the curved surface areas of cones VEF, VCD and VAB

respectively.

% [B $ff VEF ~ VCD F1 VAB &7 ifi 11 171 751 73 7 /2 Ao~ A1 Kl Ay °

Let x cm be the circumference of the water surface.
2 7K Y 1B & xem o
Cones VEF, VCD and VAB are similar.

[E] $ VEF - VCD 81 VAB A2 -

A (xY X A _(20Y_25
4, \12) 144 7 4, 12 9

A=Ay 256
A -4, 81
A Ay
A A 256
A A, 81
AO AO
25,
9 2%
X 8
144
=225
x=15

The circumference of the water surface is 15 cm.

K 18 #Y B & By 15 cm -
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11. (b) Let ¥ cm’ be the volume of the cone VEF.
S E 3 VEF (I8 FE R Vom' -
Volume of cone V4B
8 VAB (1) B8 &

20 . 8000V .
= E xVem® = cm

1728

Volume of cone VCD

[E $f VCD 1 5% F&

15Y . 3375V .
== | xVem’= cm
12 1728

Capacity of the cup FFF+HIB &
Volume of water 7KV BEFE

8000V v 6272V

_ 1728 _ 1728 .
= 3375V_V Tea7y 3.81, cor. to 3 sig. fig.
1728 1728

3
(%) =5.618... #3.81

The claim is disagreed.

FTREZEM -
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12. (a)

® @

(i)

median 51 {i7 #r =19.5
3+a+4=h+4

3+a=5h
b>10
3+a>10

a>"7
7<a<10
a=8,b=1lora=9,bh=12
Greatest possible median % A §1 fi7 ;=20
By (a), there are two cases.
Casel:a=8,bh=11

Mean Y 35 $§

_17x4+18x9+19x5+20x11+21x4
4+9+5+11+4

=19.06060606
Case2:a=9,b=12

Mean - 35 $§

_ 17x4+18%x10+19x5+20x12+21x4
4+10+5+12+4

=19.05714286
Least possible mean % /N 3 5
=19.05714286

=19.1, cor. to 3 sig. fig.
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13. (@ . BC=CO (given)(E %)

ZCBO = ZCOB (base Zs, isos. A)(EE FEAJK )

ZCBO :w =45°

(b) Let ZDBO=x.
ZCBN=x+ ZCBQ = x + 45°
CN= BN
ZBCN = ZCBN = x + 45° (base Zs, isos. A) (5 HB AJE )
ZPDN + ZDPN = ZCND (ext. Z of A)A4N )
ZBCN + ZCBN= ZCND (ext. L of A)AYNFE)
ZPDN+ ZDPN = ZBCN + LCBN
ZPDN + 90° = x + 45° + x + 45°
ZPDN = 2x
ZPDN =2/DBQ
() ZDRQ+ /DBQ= /PDN (ext. £ of AYAYN )
ZDRQ + £DBQ =2./DBQ
ZDRQ = ZDBQ
DR=DB (sides opp. eq. Zs)(5 3 ¥ 18 fH 55 )
DB=CE

DR=CE

1A

M

1A

IM

1A

1A
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4. (a)

(b)

f-2+1)=1f2+1)
f-1)=1f(3)
[3(=1) =5(-1)+Al2(=1)* =5(~=1) +k]1=[3(3)* = 5(3) + h1[2(3) = 5(3) + k]
B+h)(T+k)=(12+h)3+k)

56+7h+8k+hk=36+3h+12k + hk

Consider the coefficient of X%,
2h+3k+25=60
2h+3k=35 ..... )
By solving (1) and (2), h=4, k=9
f(x)=(3x" =5x+4)(2x" = 5x+9)
(3x> —5x+4)(2x* =5x+9)=0
3x* =5x+4=0 or 2x’-5x+9=0

Consider 3x” —5x+4 =0, discriminant 3] 5l 2 (-5) —4(3)(4) =23 <0
Consider 2x* —5x+9=0 , discriminant ¥ 7l =, (=5)> =4(2)(9)=—47<0

The equation f(x) = 0 has no real roots.

FRE =0 FEM-

2023-DSE-MATH-Ans 1 -13
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SECTION B (35 marks)

15. The required probability ff 3K fif 2%

16. (a)

(b)

(0%]
ml\‘

})77><})48

R

Let s be the standard deviation.

i s fyPEAEE -

139—118=].5
s
s=14
X 90-118
Standard score 12 % 43 = ” =2

Scores of Michael = Mean of the scores = 118
MNE = SFEE T
New mean = Original mean
W E= RS E
New standard deviation > Original standard deviation
AR A > RORAYER #E E
Standard score of Kenny will be increased.

Ko AR o R g v -

2023-DSE-MATH-Ans 1 - 14
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17. (a) Firstterm &= IH
=34 4(11) ™M
=-78 1A
(b) Let T, bet he nth term of the sequence.
s To by iZ YA nIg -
T,=-78 + 11(n—1)
T,<0
78+ 11(n—-1)<0
78 + 1ln—11<0

11n <89

The required sum fff 3K 22 Fil
8
=2 12(-78) + 118D

=-316 1A

15
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18. (@) f(x)= —%xz +2kx+(3k - 5)
f(x)=—%(x2 —4kx)+(3k - 5) M
f(x) = —%(x—Zk)z +2k> +(3k - 5)

f(x)= —%(x—2k)2 +2k% +3k=5

Vertex TH % = (2k, 2k + 3k —5) 1A
(b) The y-coordinate of the vertex = 0
2k* +3k-5=0 ™M

Qk+5)k-1)=0

k=—E or k=1 1A
2

Alternative solution:

Discriminant #[F(={ =0

(2k)? —4(—%)(31( -5)=0 M
4k% +6k-10=0
/’cz—é or k=1 1A
2

() -2x"—4kx+(Bk-5)= —%(—2x)2 +2k(—2x)+(3k-5)
= f(-2x) 1A

1
f(x) is contracting 5 time along the x-axis and then reflected about y-axis. 1A

fx) 6 x-8l 5 A 46 /N = %%‘)525’:% y-8h 52 & -

1
OR f(x) is reflected about y-axis and then contracting 3 time along the x-axis. 1A

fx) 5 -l K BT Ko x-h O 1R i = %%‘ °

16
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19. (a) Join BD.
AABD = ACBD

ZABD = ZCBD =45°; ZADB= ZCDB = 60°

AB 3 AD
sin ZADB sin ZABD

AB _ AD
sin45°  sin 60°
AB = 81/3 cm or 6.531972647 cm 1A
3
Let F be the foot of perpendicular of E on CD.
& F By EE| CDHVEE -
CF =8¢c0s60°=4cm
Z/BCD=15°
2
BF? =\/(8{EJ +42—2x4(¥Jcos 75° = 6.718770370 cm 1M
3
EF =8sin60°=4+43cm or 6.92820323 cm M
BE=\/6.7187703702 +(44/3)* =9.651003848=9.65cm 1A
(b) AE=+8+8 =82 cm
9.651003848+8v2 + 81/3
Let s= 3 2 —13.74834250 cm
Area [f] &
= \/s(s —9.651003848)(s — 8+/2)(s — #) =31.45953756 cm? > 30 cm? 1A
The claim is disagreed. 1A[ft.]
% H5 AN IETE -
17
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20. (a) Join OG.
HPE OG-

Let ZABO=a

ZAGO =2/4AB0O =2a (~at centre =2 X ~at OB AEMEREEH)
0G = AG (radii)(F£1%)
180° — LAGO
ZOAG = — (£ sum of A)( AN FEA)
_180°-2a
2
=90°—qa

LOAG = LZGAB =90° —a

ZAOB =180°— LOAB - ZABO (.~ sum of AY AFfE)

=180°-2(90° —a)—a

=a
= ZABO
OA= AB (sides opp. equal /s)(ZF A % E H )
Marking Scheme:
Case 1: Any correct proof with correct reasons. 3iM
Case 2: Any correct proof without reasons. M
Case 3: Incomplete proof with any one correct step and one correct reason. IM

18
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Alternative solution:

Join OG and GB.
HPE OG K GB -

Let ZOAG=b

ZLGAB=Z0AG =b

0G=AG =GB (radii)(*f- £%)

LGOA=/Z0AG=b and LGAB=,/GBA=b (base ~,isos A)(EEAK HB)

AG=AG (common side)(/y £ #)
AOAG= ABAG (AAS)
0OA = BA (corr. sides, = As)(& 25 A% JEE)

Alternative solution:

Join OG and GB.
HPE OG K GB -

Let LZOAG=b

ZLGAB=Z0AG =b

OG = AG =GB (radii) (3 %)
LGOA=/Z0AG=b and LGAB=-/GBA=b (base /,isos A)(EEAK H)

Let ZBOG =c¢

ZOBG = ZBOG =¢ (base ~,isos A)EHEAK H)
ZAOB = LAOG - ZBOG =b—c¢
ZABO = LABG — ZOBG =b—c = ZAOB

0A4=AB (sides opp. equal .~ s)(5F g ¥ 18 fH 55 )

19
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(b @ OA=AB
JEx=0) +(=1=0)" = /(x+5)> + (-1+1)’ M

12

x:—_

5

12
A-= 1 1A
( = )

LetC:x*+y +Dx+Ey+F=0

Put (0, 0) into C, (0)” + (0)* + D(0) + E(0)+ F=0 = F=0
Put (-5, —1) into C, (=5)* + (=1)> + D(=5) + E(~1) =0 = 5D+E=26...... (h 1M
12 . 12, N 12 12 169
Put (———,-1) intoC, (——) +(-1)"+D(—)+ E(-1)=0 = —D+E=——... 2
(5) (5)()(5)() P 55 2
. 37
By solving (1) and (2), we have D:? ,E=-11
P
Cx +y +?x—11y =0 1A
20
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(b) (i) LetL:y=3x+c

IM
y=3x+c ... 2)
Put (1) into (2),
) , 37
x"+@Bx+c) +?x—11(3x+c):O
2 ]2 2
10x° +(6C—T8)x+(c‘ —11c)=0
50x” +(30c —128)x +(5¢> = 55¢) =0
A=0 ™M
(30c—128)” —4(50)(5¢*> —55¢) =0
c? —ﬁc—4096:0 1A
5 25
Let ¢; and ¢, be the roots of the above equation, where ¢; > 0 > c¢,.
Tk ok EHTEAR > HEf e>0>c -0
Cl CQ
Q(O’ C[), P(_TJO) 5 H(_T,O) 5 K(O’ cl)
J J
1 c, ¢ 1
Area of APQH=—x(——+—)x¢, =—¢,(c, —¢,)
2 3 3 6
1 c, g 1
Area of APKH=—x(——=+—)x(—¢,) =—(-¢,)(¢, —¢c,)
2 3 W3 6
Area of trapezium POHK 15 2 POHK # 1H 15
1 1 1 )
=gcl(cl_cz)"'g(_cz)(cl_cz)zg(cl_cz) 1A
1 4 1 4
Consider ¢’ —ﬁc— 096 =0, ¢ +c, = ﬁ,clc2 = _409%
5 25 5 25
5 2 166, 4096, 8788
a—6) =(q+c) —4ce, =(—) —4(-———)=——
(c—¢) =(¢+¢) 12(5) v -
1 4394
Area of trapezium POHK = s X 8788 = 39 >290
The claim is correct. 1A[ft.]
% S TEIERE -
21
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