Paper 1

Solution Marks Remarks
m’
Wy
m’ ko jk I ST
= 1M for (Y =d"™ or (ab)' =a'b
m’n
35 o
% M for $o=cf 7 op g =L
m ol d
33
=7 1A
m
---------- 3)
2. 4a+56-7 -8
b
4a+5b-7=8b IM
4q-7=8b~5b 1M for putting & on one side
4a-7=3b
= 1613———7- 1A or equivalent
4a+5b-7
b
fa-7 5. M
b
'4ab‘ 7 =8-5 IM for putting constants on one side
da-7
b
b= é%—z 1A or equivalent
---------- ©)
3. The required probability
_ 1+2+43 IM+1M IM for numergtor
(4)(5) 1M for denominator
-6
20
3 1A |03
10
---------- 3)
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Solution Marks Remarks

4. (a) X +x2y—T7x?
=x*(x+y-7) 1A or equivalent

(b) X Axly=Txt —x—y+7

=x2(x+y—7)—x—y+7‘ IM for using the result of (a)
=x*(x+y-T)—-(x+y-T7)
=(x*=Dx+y-T7) M
=(x-Dx+D(x+y-17) 1A or equivalent
---------- (4)
5. @ 12 <ow+2)
7-3x<10(x+2)
7-3x<10x+20
-13<13x
x=-1 1A
4x-13>0
13
x>7 1A x>3.25
. . 13
Thus, the required range is x > T IM
(b) 4 1A
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Solution Marks Remarks

(a) The selling price of the book

=250(1+20%) IM

=$300 1A
(b) Let $x be the marked price of the book.

(1-25%)x =300 M

_ 300
75%
x =400 1A
Thus, the marked price of the book is $400 .
---------- 4)
Let x be the number of apples owned by Billy.
Then, the number of apples owned by Adais 4x . 1A
4x-12=x+12 1A+1M
3x=24
x=8 ‘
Thus, the total number of apples owned by Ada and Billy is 40 . 1A
Let x and y be the numbers of apples owned by Ada and Billy respectively.
So,wehave x=4y and x—-12=yp+12 . 1A+1A
Therefore, we have 4y —~12=y+12 . 1M for getting a linear equation in x or y only
Hence, we have 3y=24 .
Solving, we have x=32 and y=38 .
Thus, the total number of apples owned by Ada and Billy is 40 . 1A
Let x be the total number of apples owned by Ada and Billy.
Then, the numbers of apples owned by Ada and Billy are
[§+ 1 2] and [g— 12) respectively. 1A for both correct
X x
—+12=4{=-12
5 [ > ) 1A+1IM
2 p12=2x-48
2
3x=120
x=40 1A
Thus, the total number of apples owned by Ada and Billy is 40 .
The total number of apples owned by Ada and Billy
_ (12-(-12))(4+1) IMt1ALIA {IM for fraction + 1A for numerator
4-1 + 1A for denominator
_95)
3
=40 1A
---------- @
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Solution Marks Remarks
Note that £ ABD=/ADB=58° . M ‘““"‘“““““:
Also note that ZABC + ZADC =180° . E
So, we have 58°+25°+58°+ ZBDC =180° . either one
i
Therefore, we have ZBDC=39° . 1A |
I
Further note that «/BCE=~/ADB=58. | e i
ZBEC
180°— £LBCE
- M
2
_ 180°-58°
2
=61°
ZABE
= /BEC- ZBAC 1M
= /BEC-ZBDC
=61°-39°
=22° 1A
Note that LABD =/ADB=58° and LACB=/ADB =58° . IM for either one
ZCBE
=/BEC
_180°- 2ZBCE ™
2
_180°-£4CB
2
_ 180°-58°
2
=61°
Z ABE
=/ZABD+ /CBD - ZCBE
=58°+25°-61°
=22° 1A
ZBDC
= /BAE
= /BEC -/ ABE 1M
=61°-22°
=39° 1A
---------- (5)
(a) Let 6° betheangleofthe sector.
g 2
—\7(129))=30 1M
360( 12)=307
6=175 1A
Thus, the angle of the sector is 75° .
(b)  The required perimeter
75
=—I(27(12))+2(12) IM+1M
1eg P12+ 2
=(57+24)cm 1A




Solution Marks Remarks
10. (a) Let S=a+bn , where a and b are non-zero constants. 1A
So, we have a+ b5(10) =10 600 and a+56(6)=9000 . M for either substitution
Solving, we have a=6 600 and b=400 . 1A for both correct
The required income
=6600+400(20)
=$14 600 1A
---------- (4)
(b) 6600+400n=18000 IM
400n =11400
n=285
Note that 28.5 isnotan integer.
Thus, it is not possible that Susan’s income in that month is $18 000 . 1A fit.
---------- ()
11. (a) k=-5 1A
f3)=0 M
(3-2)’B+h)-5=0
h=2 1A
---------- 3)
(b) f(x)=0
(x=2)(x-2)(x+2)-5=0
xP—2x2—4x+3=0 1A
(x=3)(x*+x-1)=0 IM for (x —3)(ax® +bx +c)
~1+4/5
x=3 or x=
2
Note that both — 1 ; 5 and — ! ; V5 are not integers.
Thus, the claim is disagreed. 1A fit.
---------- 3)
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Solution Marks Remarks
12. (a) The mean

=55kg 1A

The median
=52kg 1A

The range
=79-40
=39kg 1A

---------- ()
(b) Let akg and bkg be the weights of these two students, where a <b .

Note that ﬁiéiz_ji@=55+1 . M

Therefore, we have a+b=132 .

Since the range is increased by 1kg , the newrangeis 40kg .

There are two cases.

Casel: a=39 Y S
Since a+b=132, wehave 6=93 . i
Therefore, the new range is 54 kg . either one
It is impossible. E

Case2: 40<ag<g0 | frmmmmmme- !
Under this case, we have 6=80 . 1A
Since a+b =132 , wehave g=52 . 1A

Thus, the weights of these two students are 52 kg and 80 kg .

---------- (4)
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Solution Marks Remarks
13. () AB=BC (property of square)
AE = BF (given)
ZLABE =90° = ZBCF (property of square)
AABE = ABCF (RHS)
Marking Scheme: |
Casel _ Any correct proof with correct reasons. | 2
Case2  Any correct proof without reasons. 1
---------- @)
(b) By (a), we have £ZBAE= /CBF . IM
LAEB
=180°-ZLABE—- ZBAE IM T
=180°-90°—- £ BAE '
|
=90°~ L BAE either one
i
ZBGE E
=180°~LCBF~ZAEB | e ;
=180° —~ L BAE ~(90° — £ BAE)
=90°
Thus, ABGE is aright-angled triangle. 1A ft.
By (a), we have £BAE = ZCBF . M
Note that L AEB = £ZDAE .
Since ZBAE+ ZDAE =90° , we have LCBF + ZAEB=90° .
Alsonote that LCBF + LAEB+ £ZBGE =180° . IM
So, we have ZBGE =90° .
Thus, ABGE is aright-angled triangle. 1A fit.
---------- 3)
(¢) By(a),wehave BE=CF=15cm.
BG
= VBE? - EG® M
=157 92
=12cm 1A
---------- @)




Solution
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Remarks

14. (a) ()

(i)

The mid-point of PO
=(-5,11)

The slope of PO
_23-(-)
C—14-4
4
3
The equation of L is

3
y-ll= Z(x—(—S))

3x—4y+59=0

IM

M
1A

or equivalent

The equation of L is

(x=4? +(y+1)? = (x+14)* + (y = 23)?

x* —8x+16+y° +2y+1=x> +28x+196+ y* —46y +529
36x—-48y+708=0

3x—4y+59=0

IM+1IM

1A

or equivalent

Let k be the y-coordinate of G .
By (a)(i), we have 3h—4k+59=0 .

So, we have & = 3h259 .

The equation of C is
(=M +(y—k)* =(4=h)? + (=1- k)
x? +y2 —2hx —2[§%§2Jy+8h—2(§h159

2x% +2y* —4hx - (3h+59)y+13h—93=0

)—17:0
)

IM

IM

Denote the circle 2x° +2y° — d4hx— (3h+59)y +134-93=0 by C'.

The coordinates of the centre of C’ are Lh, 3_@%?2) .
Let £ be the y-coordinate of G .
By (a)(i), we have 3h—4k+59=0 .

So, we have k=3h+59 .

Therefore, the centre of C' is G.

Also note that 2(4)? + 2(=1)* —4h(4) — 3h+59)(=1) +13h—-93=0
and 2(=14)> +2(23) —4h(-14) - Bh+59)(23) +13h-93=0 .
Hence, C' is the circle which is centred at G and passes through

P and Q.

Thus, the equation of C is 2x° + 2y2 —4hx—(3h+59)y+13h-93=0 .

IM

IM
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(b)

Denote the circle which passes through P, Q and R by C.

Note that the centre of C lies on the perpendicular bisector of PQ .

Let A be the x-coordinate of the centre of C .
By (a)(ii), we have

2(26)% +2(43)> —4h(26) — (3h+ 59)(43) +13h-93 =0 .
So, we have A=11.

Hence, the equation of C is x2+ y2 -22x-46y+25=0 .
The required diameter

()4
=2+/625

=50

IM

1M

1A

for using (a)(ii)

Denote the circle which passes through £, O and R by C.

Let (a,b) be the coordinates of the centre of C.
(3a—4b+59=0

Then, we have 5 5 5 5
1((1«4) +(b+1)" =(a—-26)+(b-43)

3a-4b+59=0

a+2b6-57=0

Solving, wehave a=11 and 6=23 .

Hence, we have {

The required diameter
=2)(1-4)2 + (23 +1)

=24625

=50

Note that the centre of C lies on the perpendicular bisector of PQ .

IM

IM

1A

52
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Solution Marks Remarks
15. (a) Let x marks be the score of David in the Mathematics examination.
X280 _ o5 IM
12
x=66-(0.5)(12)
x=60 1A
Thus, the score of David in the Mathematics examinationis 60 marks.
---------- @
{(b) The standard score of David in the Science examination
_49-52
10
=-0.3 1A
>-05
Relative to other students, David performs better in the Science
examination than in the Mathematics examination.
Thus, the claim is correct. 1A ft.
---------- )
16. (a) The required probability
5 9
= &S—z IM for numerator
c}
_ 360 1A | rt 0360
1001
The required probability
SY4Y9YV8
=6|—[—|—1— IM for 6
(14)(13J(12)(11J P P2 P3 Py
MELLE 1 0.360
“ 1001 A r.t. 0.
---------- @)
(b) The required probability
360 C;C0 G
- i e BT BN IM for (a)+ ps +
1001 ¢t i (a)+ ps + ps
:—5— 1A r.t. 0.455
11
The required probability
360 5Y4Y3Y9 5Y4Y3Y2
=——td| — === |+ === IM fi +p;+
1001 (14)(13)(12 )(1 1) (14](13)(12)(1 1] or (@)+py+ Py
=—5— 1A r.t. 0.455
11
The required probability
¢ cicl
=1—-C—‘f4°——' 61‘3143 1M for 1_p9_p10
: 1A t. 0.455
- r.t. 0.
11
---------- @)
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17.

(a)

(b)

AD+AQ)+AQB)+ -+ A(n)
=—1+3+7+:+(4n-5)

R

= 2((—1)+(4n-5)) M
=n(2n-3) 1A or equivalent
---------- (2)
log(B(1)B(2)B(3) -+~ B(n)) < 8 000
logB(1)+logB(2) +logB(3) + - + log B(#) <8 000 1M
Note that logB(k)= A (k) for all positive integers % .
AD)+AQR)+AB)++-+A(n) <8000
n(2n-3)<8000 1M
2n* =31-8000<0
(n-64)2n+125)<0
%5— <n<64
Thus, the greatest value of n is 64 . 1A
log(B(1)B(2)B(3) --- B(n)) < 8 000
log(10710°107 10"~ ) < 8 000
log(10-1+3+7+...+(4n—5)) < 8000 M
log(10"") < 8 000
n(2n-3)<8000 IM
2n* ~3n-8000 <0
(n-64)2n+125)<0
—129 <n<64
2
Thus, the greatest value of »n is 64 . 1A
---------- 3)
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Solution Marks Remarks
18. (@)  (—4k)* —4(2)(3k* +5) M
=16k% —24k* — 40
=-8k* —40
<0
Thus, the graph of y =f(x) does not cut the x-axis. 1A f.t.
---------- @)
(b)  f(x)
=2x° —4kx +3k* +5
=2(x? —2kx) +3k% +5
=2(x% =2+ k2 = k2)+ 3k +5 IM
=2(x—k)? + k> +5 1A
Thus, the coordinates of the vertex are (k, k2 +5) . IM
---------- 3)
(c) By(b),the coordinates ofthe vertex ofthe graph of y=2-f(x) are
(k,—Kk*=3) . M
When S and T are nearest to each other, the coordinates of S and T
are (k, k*+5) and (k,—k*-3) respectively.
Inthis case, ST is a vertical line. M
So, the perpendicular bisector of ST is a horizontal line.
The y-coordinate of the circumcentre of AOST
2 2
_ (k" +5)+ (k7 -3) M
2
=1
#0
Therefore, the circumcentre of AOST does not lie on the x-axis.
Thus, the claim is incorrect. 1A fit.
Assume that when S and T are nearest to each other, the circumcentre
of AOST lies on the x-axis.
In this case, the coordinates of S and T are
(k, k? +5) and (k,—k° —3) respectively. IM
Let (#,0) be the coordinates of the circumcentre R of AOST .
RS IM |- - 1'
== k) + (0= (K2 +5))? E
5 5 5 either one
== k)7 + (k2 +5) |
RT "
=\ =) + (0= (k> =3))
=\ = k)% + (K> +3)°
So, we have RS # RT . IM
It is impossible.
Thus, the claim is incorrect. 1A fit.
---------- (@)
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19.

(a)

(b)

(i)

(ii)

(iii)

By cosine formula,

AC?* = AB* + BC? —2(AB)(BC)cos ZABC

AC? =40% +24% —2(40)(24) cos80°

AC =4292546446 cm

AC=429cm

Thus, the distance between 4 and C is 42.9cm .

By sine formula,
sinZACB  sin ZABC

AB AC
sin ZACB _ sin 80°

40 42.92546446
ZACB ~66.59081487° or £ACB ~113.4091851° (rejected)
ZACB ~ 66.6°

ZCAD=180°-2(£LBCD - ZACB)
23.18162974° < LCAD <103.1816297°

The area of the paper card

—2 (%(40)(24)sin 80°j+%AC2 sin ZCAD
=9605in80° + % AC?%sin £CAD

Note that 960sin 80° is a constant and %AC?‘ sin ZCAD varies

as sin ZCAD .

Alsonote that the area of the paper card is the greatest when
ZCAD =90° .

Define a =45°+ ZACB .

Then, we have a ~111.59081487° .

When ZBCD increases from 105° to « , the area of the
the paper card increases.

When ZBCD increases from « to . 145° , the area of the
the paper card decreases.

ZLACD=4BCD—-ZACB
ZACD ~65.40918513°

(2]

cos LACD =—2—
AC

CD ~35.72557859 cm

Let M be the mid-point of CD.
AM?* = AC? —CM?
AM? ~1523.516258

BM

?=BC*-CM?

BM? ~256.9207587

By cosine formula,

cos LAMB =

AM? + BM? - 4AB?
2(AM)(BM)

ZAMB~81.70890517°

56

IM

1A

IM

1A

IM

M

IM

IM

r.t. 42.9 cm

rt. 66.6°

fit.



Solution

Marks

Remarks

The height of the pyramid 4BCD
= BM sin ZAMB

~15.86121883 cm

The area of AACD
~—(CDYAM)
~ 697.2247927 cm?
The volume of the pyramid ABCD
= —;—(the area of AACD)(the height of the pyramid ABCD)

~3686.278338 cm?
~3 690 cm’

IM

IM

IM

1A

accept BAsin ZBAM

rt. 3690cm?3

/ACD = Z/BCD - ZACB
ZACD ~65.40918513°
cDb
c0s ZACD = —2—
AC

CD =~ 35.72557859 cm

Let M be the mid-point of CD .
AM?* = 4C* -CM?
AM? ~1523.516258
BM? = BC?* - CM?
BM? ~256.9207587

By cosine formula,
AB® + BM* - AM?
2(AB)(BM)
ZABM =~74.92963499°

cosZ ABM =

The height of the pyramid 4BCD
= ABsin ZABM

~38.62428968 cm

The area of ABCD

= %(CD)(BM)

~286.318146 cm?
The volume ofthe pyramid ABCD

= —i-(the area of ABCD)(the height of the pyramid ABCD)
3

~3686.278338 cm>
~ 3690 cm®

IM

IM

IM

IM

IM

accept AM sin LAMB

rt. 3690cm’
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Paper 2

Key Question No. Key

Question No.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

10.

36.

11.

37.

12.

38.

13.

39.

14.

40.

15.

41.

16.

42.

17.

43.

18.

44.

19.

45.

20.

m << O < m

21.

22.

23.

24.

25.
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