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SECTION A(1) (35 marks)

9

1. Simplify (—#7)5 and express your answer with positive indices. (3 marks)
m’'n
"

)
ALY
(')

q
-_m
= 1y -3
h
35
- 8
no,

da+5b-7

2. Make b the subject of the formula 8.

Z) Ll.ﬂ-\'S‘)“'-\ - \8

(3 marks)
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Ya+sh -1 =38}

3b = 4oy
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3
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3. Bag A contains four cards numbered 1, 3, 5 and 7 respectively while bag B contains five cards
numbered 2, 4, 6, 8 and 10 respectively. If one card is randomly drawn from each bag, find the

probability that the sum of the two numbers drawn is less than 9. (3 marks)
3) T}\( YQQ“H‘W?,J ?Yv \)Q\)X \;t\;
4 X35
NI
- l S 2
4. Factorize
(a) x* +x2y—7x2 ,
®) A axty-Tx? —x-y+7 .
(4 marks)

44) o 1'0(17 xd

= x (ot y=-1)
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7-3x

5. (a)  Find the range of values of x which satisfy both <2(x+2) and 4x-13>0.

(b)  Write down the least integer which satisfies both inequalities in (a).

-3¢ :
Ya) 1) 75 L1t

1-3ac { o 420
3 -3

(4 marks)

x -\
i) 4a-137)0
4x 013
0%
Foo 1) and 3?)}. The solutivn is o 7% 5
OB The Jeast }ntg3er which  satisTies the %e%uqh'ties s 4,

6. The cost of a book is $250 . The book is now sold and the percentage profit is 20% .

(a)  Find the selling price of the book.

(b)  Ifthe book is sold at a discount of 25% on its marked price, find the marked price of the book.
(4 marks)

o) The 9&\\%3 ?h‘t( = 150 (1428

= $3Bb),
\s\)) -”'Ie anr\(eé \'-,r:ct = 30 +(\-25%)
= § 4o,
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7. The number of apples owned by Ada is 4 times that owned by Billy. If Ada gives 12 of her apples to
Billy, they will have the same number of apples. Find the total number of apples owned by Ada and
Billy. (4 marks)

M Let o be the fhumber of o’v})‘es piined \by Bf“‘;;
Then 4o 35 The humber ot oyjo\os buned.. by Ads.
fba -1 = ot
daz 14

az §
L -H\e t°t°\ NDumber  of 0\1)\'7‘33
= §+ 4@
40,

r
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8. In Figure 1, ABCD is a circle. E is a point lying on AC such that BC =CE .

AB=4D , ZADB=58° and ZCBD=25°.
A

30 580

25°
58 )\ 98
C
Figure 1

Find £ZBDC and ZABE .

It is given that

(5 marks)

LABD = /L ADB = 5% (bose szms‘ A)

LABI= LACD = 58° (45 in the same xgnent]

LBYC = VBV - 25" - 58°-5%° (L swm of B)

= 39,

LBEC = LEB C (base s, ises.d)
ZLEBC‘I’ 58' = |13 ([ Sum of A)

LEBC= WY

LEBD = 11° _35°

- 3

LABE 5% - L EBD

re

R 1Y

=217,
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9. The radius and the area of a sector are 12 cm and 307 cm? respectively.

(a)  Find the angle of the sector.

(b)  Express the perimeter of the sector in terms of 7.

(5 marks)

%) L\’t v bt the omS‘e of  the Sector.

w0 6 = 35

9 =9

1‘. T}'\e Qh‘:\)\? N _\50 ),

b)) The verimeter of the secta
) v
= N+ 1t 2(x)(10) Hﬁ??)

= (2445 7) Cm,
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SECTION A(2) (35 marks)

10.  When Susan sells » handbags in a month, her income in that month is $S . Itis given that S is a sum
of two parts, one part is a constant and the other part variesas n. When n=10, S=10600; when
n=6, $=9000 .

(a)  When Susan sells 20 handbags in a month, find her income in that month. (4 marks)

(b)  Is-it possible that when Susan sells a certain number of handbags in a month, her income in that
month is $18 000- ? Explain your answer. (2 marks)

Ma) S =l +kan .' whery Wyl 9re Man=Zere aonst;n'ts
When Nz \0) NE ]l)kbl)j
whov = e, + jok, ——0
When hzb, S= dned,
000 = ), 4 by, ——@
oubst: O ol @, Iphov-iol, bl 29w

A)p T Juoy
lie = 400
Subst, ka zdw inte 0, lobov = b, + o (4o
e, = bbos

9 = bbby t400n
Whew b - L0, NERILIRZINCE)
= |44
S The  ncome 1S $\4b\‘>° L
oh) When 9 = |} bbY
bboy + 4oon = )80
h=18.5 which s net an e ger

N D \stqiblg J,
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11.  Let f(x)=(x-2)*(x+h)+k , where h and k are constants. When f(x) isdividedby x-2, the

remainder is -5 . Itis given that f(x) isdivisibleby x-3 .

(a) Find A and %.

(3 marks)

(b)  Someone claims that all the roots of the equation f(x)=0 are integers. Do you agree? Explain

your answer.

1) f (V)=-5

(3 marks)

(2-2) (24h) 4 )= =5

k =5

{(3) =

(30 (3 4n) 4 )z

J+h -5 =v

h=2

"' h:.)'} \l(:~5 2
W) When ‘Hx):b;

(e -2) " (oc42) -5 20

| +)-)

("= 4ot 4) (o +2) =5 =0

=3

2 1 -4 - actdat § -5

| -4

X -1x - bx $350 -3
(JC'})(QL1+J(-\):‘) -1 43
Fer 't x -—l:ﬁl, -] +3

. Iﬁ ) =4 (W -y
I,

L

1135

-2 ijrc\w ake  hot '\\nfejers

oL disegree,
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The stem-and-leaf diagram below shows the distribution of the weights (in kg) of the students in a

football club.
Stem (tens) | Leaf (units)
410 2 3 3 3 3 9
51 1 212 3 7 9
6|13 S5 8 9
718 9
(a) Find the mean, the median and the range of the above distribution. (3 marks)
(b) Two more students now join the club. It is found that both the mean and the range of the
distribution of the weights are increased by 1kg . Find the weight of each of these two students.
(4 marks)
lZa) The ean = 55 leq 1,
T) 91457
¢ medwn = 2
= 51 )“\ .
J
The range = 19-4o
= 3‘1 ‘L Q.4
J

) Let o ond y be the vemht of tfhese tuo stdents

\’tSyec'tWe\\ll GhJ \/n 1S ﬂ\e })eqv\er \S-tu(\eht,
\/~4\> =394

N 8‘3
/
Xt PN+ 59(20) - o
- JI T
12
X =952

L T)')e we\*3h’ts ot these Twoe Sfuz]en‘ks are 01 )’*3 and

BY Jea  respectnely.
J | [
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13.  In Figure 2, ABCD is a square. £ and F are points lying on BC and CD respectively such that

AE=BF . AE and BF intersectat G .

A H D
F
G
J(
\ (
B X E C
Figure 2

(a) Prove that AABE = ABCF .
(b) Is ABGE aright-angled triangle? Explain your answer.

(¢) If CF=15cm and EG=9cm , find BG.

(2 marks)
(3 marks)

(2 marks)

130) ABzBC (Ph?= of S%um)
LABE - [ BCE =9¢ (yml; of S«})um)

AE-BF (\C}i\/&h)
. DABEZ ABCE (RN,

B3 In ABGE and ABCF

LG"BE = LCJ}F (Cumhms L)

L BEG=/LBFC (e o Ls, 2ns)

L BGE = ZBCE (L sum of D)

LA BGE ~ ABCE (AAA)

v LBGE = LBCF =9

D MNBGE s o y3aht - onaled trandle
U \ J
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Be¢) CE=BE =15 tm (core Sidesji"[\ql

BG4+ 9% - )5° [Py th. theoren)
BG =144

BG: 12 sy =11 (Pg:}.)
“‘ BC‘ =11 Ch,,
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14.  The coordinates of the points P and Q are (4,-1) and (-14,23) respectively.

(a)  Let L be the perpendicular bisector of PQ .
@) Find the equation of L.

(i)  Suppose that G is a point lying on L. Denote the x-coordinate of G by A. Let C be
the circle which is centred at G and passes through P and Q.

Prove that the equation of C is 2x? +2y* —4hx—(3h+59)y+13h-93=0 .
(6 marks)

- (b)  The coordinates of the point R are (26,43) . Using (a)(ii), or otherwise, find the diameter of
the circle which passes through P, Q and R. (3 marks)

M’G\‘) Thc Coordinates v i \’-n)\\‘k ot PQ
- [ 1444 23-1)

2 0 2
= (=5,1) -
|
Nepe ot PO =T34
-1

T}»e e%ﬂﬁt7°h _?f L 3s
y =112 £ (x49)

3
g=~t1 = % (a45)

4’\/ 44 = 3y 45

31- "’7 "fsﬂ =
H’q“) The Cbhrjh\o'tes b‘[‘ Cehtyg CT
3ht91
= 01,, 4 )
The tadius of arcle :\] L'+ (Lﬁl)l-(&fi)

\H'Fe‘\emmn—r‘f\tmk——ﬁ_

K59 42 1 h$59. 1 —— 1

Ce

Q\\rc\e 3h45
? oh+33
—% <k £ -7
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Eo 1h¥

1.

¥

T)‘lc Qq\hqt\bh \){ Ch‘CIt 1S 5
54 b-%
oyt 2 R4
Lo +z;, ~ L}y —3h4 59) y +13h-93=y ,

=D

)M’) Subst. (Zk ‘1’3) hty th, cquo't'o\h of c'\'c{e
210 41 (43)" = 4h)zy) -(aL 159) (43) +\3H3-v
5050 - {o&h —129L -253713h~93 =v
128k = 240
)\:\1

The valduws of crcle
= (1) (s L

b1y

=15
The dameter = 25 X1
~ Yo,
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SECTION B (35 marks)

15.

The table below shows the means and the standard deviations of the scores of a large group of students
in a Mathematics examination and a Science examination:

Examination Mean Standard deviation
Mathematics 66 marks 12 marks
Science 52 marks 10 marks

The standard score of David in the Mathematics examination is —0.5 .

(a)  Find the score of David in the Mathematics examination. (2 marks)

(b)  Assume that the scores in each of the above examinations are normally distributed. David
gets 49 marks in the Science examination. He claims that relative to other students, he performs
better in the Science examination than In the Mathematics examingtivn. Is the claiin correct?
Explain your answer. (2 marks)

15¢) et x be 't\m score. 0f David i the Maths  exam,

JC‘()L BN N
—— (V]
L
Xz bbd

Lo His o Maths epan 35 b0 marks,
‘Sb) T}'\g stohlqn\ SCakre o'e 3(,\\,,‘,1 M _H'\Q Science g xam
494 -51

l

} o
==0,3

‘U The  scaces st The obwve  exams  are hwmll; dis tributed

v It con Com pare the standard scores of Maths and Scienc

Examinalivns,

'2-03 9 -0

A

P, ”’\e C\Q&\n 1S Coryre (‘f £
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16. A box contains 5 red bowls, 6 yellow bowls and 3 white bowls. If 4 bowls are randomly drawn

from the box at the same time,

(a) find the probability that exactly 2 red bowls are drawn;

(b)  find the probability that at least 2 red bowls are drawn.

(2 marks)

(2 marks)

)by The  vequired vevbabilit,
b P yj

_Ga

ct

Abe

(i

Yoy |\ )

1hb) The requied  probobilit,

—_—

\4
Cy

- Gt ac

\4
Ca

- | % bo

B 143 |43

2

= v
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17.  For any positive integer n, let A(n)=4n-5 and B(n) =10*""°

(a) Express A()+A(2)+AQ@B)+:-+A(n) intermsof n.

(b)  Find the greatest value of # such that log(B(l)B(Z)B(3)--- B(n)) < 8000 .

Na) AV s 401)-5

(2 marks)

(3 marks)

= -

A = 4(2)-5

=3
A (3) =403)-5
=7 AQ)- Ay =3-(-y)
Y
“‘ T)'\e, C6 b iy on AT‘HeWnce of  the "tehms 1S 4
A YA T AB 4. T A

TNt (hon)

It

-n+4 (4)(%.) (h~\)

Z-nt hhip-1)

Z-nt)n-1n
- lhl‘bh 1
40)-
Ny By =w
— 0.)
5(1) 40)-8§
Y
™
BB =
= {n0b bbw

LB W [B(s)] = By X \ovpdeoe

= Lpob ove

Bl = ow”

— {006y
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JoBh) furms @ 3c,0¥ne‘fm‘r Sequence With the commen Fatie 19000,

log (BLOBRIBG)... Blw) & Bom

'bj B(\) + \0\‘} B(1)+ Iof) Bty 4.4 “ B(n) S 8“““
\"5; (0.)) Lo (1vw) A \'ogobobbm\ t..t \qu Bn) £ 8w

~14 34704, tag Bln) { 8w

AMHADY AG) 4. tA LB

In"-3n Loy (by (o))

In' =3 ~ 8o o

(h ~b&)(Zn+115) Lo

S
~2{n L V4

T grafest_vaue of n s b,
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18.  Let f(x)=2x*>-4kx+3k®+5 , where k is a real constant.
(a)  Does the graph of y=1f(x) cutthe x-axis? Explain your answer. (2 marks)

(b)  Using the method of completing the square, express, in terms of %, the coordinates of the vertex
of the graph of y=1f(x) . (3 marks)

(¢) In the same rectangular coordinate system, let § and T be moving points on the graph
of y=f(x) and the graph of y=2-f(x) respectively. Denote the origin by O. Someone

claims that when S and 7T are nearest to each other, the circumcentre of AOST lies on
the x-axis. Is the claim correct? Explain your answer. (4 marks)

13a)  When T(5¢) =0
2 =4\ 43174 52y
A=z (=410 -4 (31y5)
= W —24y 4y
o

,F"Y \( ) fqu'ua\‘S to ah}, real nuwber, RS

Yy The Jreph  does.net cul the ac-axis,
18 tho) = 2u’ - 4kxt3l’+5
= 200 =2k +‘3'\11+5)
N S A R o)
=2 (o=l = 2k 43154 S
= 2=l 41 +S
Lo The cowdietes  of vertex are (\L} }<l+5):,.

18c) The ordmates of vertex of 5 are (lL,.\f-lS)

The courdimates  of vertex oF T are “Lj’(\LI'}"J—H'l)
p (\Lj"\(l'_\)

Slese of .50 =B

12
-

5\\)\]79 Df TD - )¢
| .MfA"\D't. of 37

A T e e
- 2 ) 7
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19. In Figure 3(a), ABCDB' is a pentagonal paper card. It is given that AB=AB'=40cm ,
BC=BD=24cm and LABC=~ZAB'D=80° .

40

2

C . D C
Figure 3(a) Figure 3(b)

D

(a) Suppose that 105°< ZBCD <145 .
(i) Find the distance between 4 and C.
(ii) Find ZLACB .

(ili)) Describe how the area of the paper card varies when ZBCD increases from 105°

to 145° . Explain your answer.
(7 marks)

(b)  Suppose that ZBCD =132° . The paper card in Figure 3(a) is folded along AC and 4D such
that AB -and AB’' join together to form a pyramid ABCD as shown in Figure 3(b). Find the
volume of the pyramid ABCD . (6 marks)

a5y ACY = 4T 4247 - L4 (24) cus B
AC 2429 (S ACHY)
. T)n ?’eq“)l Yastance 35 42.9em,

1960)  _ ppe = 24T HAC -4V
Cv§ LAYz
2 (11)(AC)
AT (A1 54040 4y
2(1) (4112540440)

(AhCs ~ bbb’
l9aiis) When £ BCD =)o
Arta wf ABCA

5
3 (B0 (AQsh L ACB
412,710 ¢

-
L

-V

)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.

2015-DSE-MATH-CP 1-22 22



Answers written in the margins will not be marked.

When JBCD = )45,
Area of BBCA =% (24)(42.9254 b4doysn (LAcCE+45")
~ 418,9634 o’
) T}\e area ot -bBC}-\ Mereases when 2 BCD  thcresses Trym
155° fo 14Y§°
S The aren o paper Tncreases Whew LBCD twcreases Trom
I°SY o 145° 2,

.|
L

I T ).
W The payer Cald,
)

90 A ABC 2 AAB' D (SA.S
LoAC T AD 2 42305444 g (Core, STdes, 249
LACD = 13)°-/ACH

~ b5 4vhgs’
CD® + AC* ~2[CDI(AC) cos LACD = AD
CD - 35,1255785% ¢ =0
CD = 3572551859 em (') CD )
In the xnramJ NBCD
Avea of A B =3 04000 131°
< 38, 9903404 (pt
Volune of pyeamid ABCD
2% (Area ot 2BD) (Heght)
= 3 (3)8. 513404 (42,9254 445)

o ‘('4'\;“ CMJ;)
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Comments

The candidate has an excellent mastery of algebraic manipulation skills, which enables him/her
to solve the questions in Section A accurately and precisely. He/She finds the required statistical
measures accurately by applying relevant formulas. He/She solves questions involving geometric
figures proficiently by using concepts in deductive geometry, coordinate geometry, mensuration and
trigonometry.  This demonstrates that the candidate has a comprehensive knowledge and
understanding of the mathematical concepts in all three strands of the curriculum.

In addition, the candidate is capable of presenting proofs and solutions for the questions
logically and precisely using relevant symbols and mathematical language, including equations and
inequalities, to express his/her views and ideas.

His/Her performance in Questions 12, 13, 15 and 17 demonstrates that the candidate recognizes
the meaning and significance of the results obtained in the first few parts of the questions, which
allows him/her to make further deductions and thus come to the correct conclusion. This
demonstrates that the candidate has the ability to trace the links between different parts of the harder
questions and to draw conclusions through logical deduction.

It can be concluded that the candidate demonstrates comprehensive knowledge and
understanding of the mathematical concepts in the Compulsory Part and is capable of expressing
views precisely and logically using mathematical language and notations. Also, the candidate has
the ability to apply and integrate knowledge and skills from different areas of the Compulsory Part to

handle complex tasks.




