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Answers written in the margins will not be marked.

SECTION A(1) (35 marks)

1. Make y the subject of the formula & = 3=y .

Y

(3 marks)

(m4n—1)3

2. Simplify —
(m??y’

and express your answer with positive indices.

(3 marks)
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3. Factorize
@ P -4xp+3y?,

(b)  x*—4xy+3y*+11x-33y .

(3 marks)
OL) 17" 4’1’“14/4— 3—&4}
> (x ;'yj&'y/)
/
D e ‘hv +?v/ + 1'3;%
= Lx’?w)[% v/) 1 5-3)
J
= (x- ZW)&L wrf
/
4, There are only two kinds of admission tickets for a theatre: regular tickets and concessionary tickets.

The prices of a regular ticket and a concessionary ticket are $126 and $78 respectively. On a certain

day, the number of regular tickets sold is 5 times the number of concessionary tickets sold and the sum
of money for the admission tickets sold is $50976 . Find the total number of admission tickets sold

that day. (4 marks)
Let t}we num’pr £ &an%lohaﬂ U&[(e’(é ;ou })e n_, tLen nidnher
£ reaulax wikets ald fo én
6(5n) + T8y = 50976
n=12

ff Tofa) e Ler 0( aoz")ﬂ\'%\'vh ‘Hc)<e‘f’5 ;JJ

Z by

= b«72

=432
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5. (a)  Find the range of values of x which satisfy both 7(x-2) < —l—l%ﬂ and 6—-x<5 .
(b) How many integers satisfy both inequalities in (a)?
(4 marks)
11+
@) 7h2) £ T3 and b2t
Av-P) £ 1t d and x¢-|
[0y <670 cmo[  id
A 2b OLW[ !
7 The retgm’refl roige a( valies a( < & l2xg§
6. The coordinates of the points 4 and B are (-3,4) and (9,—9) respectively. A4 is rotated

anticlockwise about the origin through 90° to A4’ . B’ is the reflection image of B with respect to

the x-axis.
(@)  Write down the coordinates of 4" and B'.

(b) Provethat AB is perpendicularto A'B’ .

(4 marks)
2 Condinates_of B [42) A <
Condmates £ B '-C?,, %) L
{
, 0
£) 4’ (/q) ﬁ \'_ -
éope A B=Try = & Aoe
2) 2
4lope £ 18 =T =5 “
5,4

g §Ivr)€ Jé PfBX 5,006 o'( A' - }

!%B.LHE
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7.

The pie chart below shows the distribution of the seasons of birth of the students in a school.

Autumn
Summer

™ \1s8°

Winter x

Spring

Distribution of the seasons of birth of the students in the school
If a student is randomly selected from the school, then the probability that the selected student was born
. Lo ]
inspringis — .
pring 9
() Find x.

(b)  Inthe school, there are 180 students born in winter. Find the number of students in the school.
(4 marks)

,,,,,,, a) F[{eled'eal ;fuz!eh’t & _an M 4pring) Z‘%‘
: rJ ;
<ol angM aléo atounht /Q\r ‘41’ o’F ‘ﬁlle gi’(zl'p})

L e
X =4

iy ﬂw Vasw m( ~ ¢ 4’U¢

lﬂ> Farceh'tage 6( éfmléw& lm; O wivler
= 3b0-40-90-158
30

™~

;{00

<

{

= 0%
U et '\%’Cm, Sm»»}«p‘r £ ctudents be n
0.2n = 120
n= 900

K@W\T@o( numLeY i sudemts n the Jc/;ool =q00
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8. It is given that y varies inversely as Jx . When x=144 , y=81.

(a) Express y interms of x.

(b) Ifthe value of x is increased from 144 to 324, find the change in the value of y.

6] marksj

i :
a)_let (7/;:? ,wLeve l( & a__pm-2¢r0__constant

3= =

k=7

, q

. W T
/U

o é _) ,,,,, [ et hew. . V. ac.[u? 0( 24 £e %i

972

y a2

a,q"@
|

v

%"4/4'

. Ke%(’reo/ Jtcmwe 4 \/a’w@ rf( | 24/
)

7 The Vu’dé £ o i o(m.ea;ko[ L;/ 2/
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9. A bottle is termed standard if its capacity is measured as 200 mL correct to the nearest 10 mL .

(a)  Find the least possible capacity of a standard bottle.

(b)  Someone claims that the total capacity of 120 standard bottles can be measured as 23.3L
correct to the nearest 0.1 L . Do you agree? Explain your answer.
(5 marks)

CL) Requied least noéé(ﬁe (apacty
A / (—

= ZOU - Gf) mZ

= (% ml

actud
Iv) Least poss t'”e/l faf’cr[ az,paa(t/y of 120 'Lo“t’c/%
= 195 #[20
=4l
,,,,,,,,, > 03l

Tl?é 0}01/(?‘/: % (rfdy\fe@o/ :
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SECTION A(2) (35 marks)

10. In Figure 1, OPQR is a quadrilateral such that OP=0Q=0OR . OQ and PR intersect at the
point S. S is the mid-point of PR.

Figure 1

(a)  Prove that AOPS=AORS . (2 marks)

(b) Itisgiven that O is the centre of the circle which passes through P, O and R. If OQ=6¢cm
and ZPRQ =10° , find the area of the sector OPQR in terms of 7. (4 marks)

@) Ln 2005 ad _DURS,
0P =uk [%(ww)
Gm(a[eY AOWQ)
. 0f=0R
" LoPR= LORY (hase L, (s 5)
psz RS /3,(ve/w)
Z. DOVS 2 ARG (4A%)

)7) Congidex HPRA.,
L Ps=Ks /ﬂ\rv'eh) and L7 =0R$Q =90 Leon Ls, = 4s)
CLOPR = LPRA= 1 Lhate [y o )
S LPaR =0 -0’10 = 1607
- teflot LYRAR N =20 s ot apt)
- LPpR = 00 (L at_contre tmice [ at 8

Answers written in the margins will not be marked.
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2

= (01 om
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11.

The stem-and-leaf diagram below shows the distribution of the hourly wages (in dollars) of the workers
in a group.

Stem (tens) | Leaf (units)
6{1 1 1 3 4 6 8 .9 9
7la 7 7 8 '
8|1 &

It is given that the mean and the range of the above distribution are $70 and $22 respectively.

()  Find the median and the standard deviation of the above distribution. (5 marks)

(b)  If a worker is randomly selected from the group, find the probability that the hourly wage of the
selected worker exceeds $70 . (2 marks)

____________ a) . Range=22
S (Qxb) - 6] =22
b=3
" Meqn=70

t

S 90 x [04a) ,
-

= sz*l =700 (fl-76) U370 r .. (g;-/?ﬂ')l
15

=13 (3 £)

i?) F( wal?/ Wzde o( (é!@ﬂ‘f?r[ un’Y&éY e{/,eﬁo/G $717>

=4

94
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12. A solid metal right prism of base area 84 cm® and height 20 cm is melted and recast into two similar

solid
smal

(a)
(b)

2)

right pyramids. The bases of the two pyramids are squares. The ratio of the base area of the
ler pyramid to the base area of the larger pyramid is 4:9 .

Find the volume of the larger pyramid. (3 marks)

If the height of the larger pyramid is 12 cm , find the total surface area of the smaller pyramid.
(4 marks)

Dmmwj \/alume e Wl;’m

= %}f)czr})

= 5'60 cm

‘e T/we two__hew 'p;/ra/m(a[{ aye ;/mi/(w

. Base_awe_of emdl pftam N _ Nolune_of cpall J\/mmzo[\

g(l’é aved ,7(‘ )JJ"&M’ 'p«f(rl}m‘ (/ (/O[W’Wé 6’(& [@V(}e Py%(l

" \/o{wme et \7( fmd” Ipym?n('a/ a7 [Wf/]e ,V;/m"?(o/

= 3:2/

'\/o[uhye o‘( ’nYOieY wmmra[
g
= & 60 / 27 > 077?

= 4’32 Lh'!

............. .Baé‘@ aea o /mger Wmmio{

= 04

_Confinct__ T, a5 _dhown
&mst(/r A /) OM

Aot r o =AM’ Lt thooren)
AM W &im

08 T%f)[ﬂf)ﬂ% 0)%
=z 37‘! 1%

ﬂmam;l’*/ 4(ml/a‘(1‘f7*/ areq lptio ﬂ[ !ma; lp/ymm/a/ 1t

(amp wmvmal 4 7

Tv’fozl mrézce area & tmaller wmmw/ }777%‘/i)

2 (1] m? B5£)
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13.  The coordinates of the points £, F and G are (-6,5), (-3,11) and (2,-1) respectively. The
circle C passes through E and the centre of C is G . B

(a)  Find the equation of C. (2 marks)
(b)  Prove that F lies outside C. (2 marks)
(¢) Let H beamoving pointon C. When H is farthest from F,

@) describe the geometric relationship between F, G and H;

(i)  find the equation of the straight line which passes through F and H.
(3 marks)

a - G i4__danfer f C ad ¢ pusies ’chougfo E
E4 (4 a todus o %Ae idle
L EG = (0 units
E?fxaf(@w & C
(12)’ ly4)’ = 100
L) Leﬂoﬁ?)a o’(/ E_(L—
datn. gl .
= [l-21"+ [n-}
= B ymits
<0 uhits (radus £ a’m/e)
U F les ouff(a[é C
c)i> F\é and M _ave _collinear
@) " When H (s farthest from F,
6 and U a plliear
< G%udftbn 6( Hmz’g}'wf lire w})(cA |
'aaéi% “Ulroug I’) Foaud H d/[o '{045465

m

a

’5}“0(&3{ l’l é? : X
NikdG/N
e 5[0[}6 of ?é =y =24

z Ecj;wa‘{f(?m a H«m’gz}ot [me
[g5() == %1 2)
—é”zp-g "!276’24’ '

- The aquetion of ctuloht lne repated > (251220
{f J v i =
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14.  Let f(x)=6x—-13x>-46x+34 . When f(x) is divided by 2x*+ax+4 , the quotient and the
remainder are 3x+7 and bx+c respectively, where a, b and ¢ are constants.

(a) Find a. (3 marks)

(b) Let g(x) be a quadratic polynomial such that when g(x) is divided by 2x*+ax+4 , the
remainder is bx+c .

(i)  Provethat f(x)—g(x) isdivisibleby 2x*+ax+4 .

(i) Someone claims that all the roots of the equation f(x)—g(x)=0 are integers. Do you
agree? Explain your answer.

a) ) = b3 - 3y -y 3
) 2 [+ ax+D)347) +hy ¢
z 6P M 30 e Ty + 2] £hy v e
= b ¥ Bat X £ )+ Ta by 4 ()
R{/ w)n’mir[ﬁgi fﬁe Uw’é ferns, we AWP
3at 4 =15
az-9
[ The vale £ @ & -9
b)) let 3:/-/) 2 O %t 0)AG) *haec
= Q- T (3x7) thyt e '[(217/%{’4’)011){—/”' -fc]
= (%Yt D3e]) - (0 9e+) )
= (2% 8)] 267 0]
- L\/)iP}'l ) /gl[j) ¢ diided }:7 Jxl+ a1ty t}»a vehrai der
50
Qx) —51/1) & (v(;(up Ly Ieoxtd

(5 marks)
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SECTION B (35 marks)

%))

15. Let a and b be constants. Denote the graph of y=a+log,x by G. The x-intercept of G is 9 and

G passes through the point (243,3) . Express x intermsof y.

(4 marks)

G: '%"/' at /ng{'
-z"(nfﬁi’[eﬁ £ G =9

P a{’lﬂ?h? 5{7 /@

From 0 and @,

3= {09;24(? = logs 7

?75 (07;.27
h=3 -0

4%)9 ® Gt

at /03;7 =0

az-2
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16. A city adopts a plan to import water from another city. It is given that the volume of water imported in
the 1st year since the start of the plan is 1.5x10" m® and in subsequent years, the volume of water
imported each year is 10% less than the volume of water imported in the previous year.

(a)  Find the total volume of water imported in the first 20 years since the start of the plan. (2 marks)

(b) Someone claims that the total volume of water imported since the start of the plan will not
exceed 1.6x108 m® . Do you agree? Explain your answer. (2 marks)

d:> To'hz} \/olwme of wabsr ('mlwﬂiad{ vzgzq(reo/
= 160 [1- way’]
|- 0.9

= .32 x1g? m’ 525.1[.)

\o) %Taii \/o[ume 0€ water (’J'nfﬂr‘té’oz
.51

i

L- 09
= [Ex))7 P
£ 1hx10° g

L The daim__s agw/ea[

Answers written in the margins will not be marked.
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17.  Inabag, there are 4 green pens, 7 blue pens and 8 black pens. If 5 pens are randomly drawn from
the bag at the same time,

(a) find the probability that exactly 4 green pens are drawn; (2 marks)
(b) find the probability that exactly 3 green pens are drawn; (2 marks)
(c) find the probability that not more than 2 green pens are drawn. (2 marks)

....... a) P lovat] i .re.an_..;zgnimcfraww
= L)

(w(;)

s

om (3:4)

17) F/exa&f[q 3 qeeh _pens a/n;w)
LN {

e ( 462) [is’éz)
lots )

g

%2

2 003 (34£)

0) P [M hgfe. tl an 7 aww Maé are o/mw)

z |§(; + GOl + CM)/;(G)
(s

_ 3l
~ 3376

2043 (3f)

Answers written in the margins will not be marked.

2017-DSE-MATH-CP 1-18 18

Answers written in the margins will not be marked.



“podJBUI 9 JOU [[IM SUISIBWI 9U) UL UONLIM SIOMSUY

“PadIELU 9q JOU [[IM SUISIEW SY) UI USHLIM SISMSUY

Answers written in the margins will not be marked.

| Goontothe next-page>

19

2017-DSE-MATH-CP 1-19



Answers written in the margins will not be marked.

18.

Th

e equation of the parabola I” is y= 2x% —2kx+2x—3k+8 , where k is a real constant. Denote

the straight line y=19 by L.~

(@
(b)

Provethat L and I" intersect at two distinct points. (3 marks)

The points of intersection of L and I" are 4 and B.

(i) Let a and b be the x-coordinates of 4 and B respectively. Prove that
(@a-b)* =k® +4k+23 .

(i)  Isit possible that the distance between 4 and B is less than 4 ? Explain your answer.

(5 marks)
2) 1\/}7911 L oand [ lntersect,

2= Ay 34-3k47 =19

234 ()-2k )y -li+3k) =0

A= 02k~ 4D)(-11-3k)

7

=4 - Dhr £k 20 + Kk

= 412+ (k4 34

Z4 [k 4K+

=4[l ko) 2]+ 0%

= 4lkd)’ 47

S We can see hedt Ja};e minimr_vale  df '{’/;é o/[;é’rﬁm'}?aht

ANKC s greater "t}m; (

Sl ¢hnl F nfegect at 4w n&éf(naf Ipo{nfs

))D Km/L)z

= (a:”))z’ 4’(}L

= (2k2)- 422

= |44k 423

W) S leb) = k)3 (,WJ)

Lk k 3

Z k)’ -2" x23

= (kn) +19

me —t}u'é,we Lo %t ﬁlwz‘t t}»e it o vcz/we a—F (zré)l 153
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T, 40 f”e i _valie _ofLa-b) (6 %3b or 43 CYZJ’.“)

. Moimum  value oF AR > &

ST o ,p;oﬁfLL that ditame ltween b and Ris les tha
q. '
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19.  ABC is a thin triangular metal sheet, where BC =24cm , £BAC=30° and ZACB=42° .

(a)  Find the length of AC. (2 marks)

(b)  In Figure 2, the thin metal sheet ABC is held such that only the vertex B lies on the horizontal
ground. D and E are points lying on the horizontal ground vertically below the vertices A4
and C respectively. AC produced meets the horizontal ground at the point F . A craftsman
finds that 4D=10cm and CE=2cm .

Figure 2

@) Find the distance between C and F'.

(ii)  Find the area of AABF .
(iii)  Find the inclination of the thin metal sheet ABC to the horizontal ground.

(iv)  The craftsman claims that the area of ABDF is greater than 460 cm? . Do you agree?
Explain your answer.

a) &)hf('a[ev AN;[;

‘__ﬂr 5.«”/&;\7
4 3V AR

(11 marks)

AB = 3218269 om

Ae=4. b50715 .
Lo The ‘@hsrf}) £ NC 6 457 em_ (355)
bX) lonsider AFCE ard_ OFR D, ‘t}ve?/ @e 5(74?1’/4\' e Hyieé
fom o), iz 4665073 om
B o & (o 5{01%, ~ 45)

CE+pCAD

7 0CF = 2(cF + 4¢.46)
cF= (1412677 ey
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!/ The /awsﬂc)a £ F 5 dum (%£1f>
() Gnstder AHBF}.
AF = 70637 cm __ (poed)
AB =32 110267 cm  (pooved)
LBNC =30 é;(veh)[
o Mrew o€ SRBE
=L (EhB) s BB C
= 4 0m (3.L)
(@) Reonstrect 1/(3,u’re s {);owi , such that AM IHF.
Gnsidey N ABF,
B
GnihfB T SnLpBF
LAFB= 227494%
Consider D AMFE,
Sn LAEM = '&AM?
AM=20.46371 tm
/&ng(cje‘f VA ADM)
i 1AM = 25
LhnD = 20353
l- The tpelnation of. hin ;,,Je#,,/ sheet A/% w At 0 »‘7()
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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 is able to solve questions in
statistics by applying relevant formulas. He/She is also able to solve 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 9, 13, 18 and 19 demonstrates that the candidate recognizes
the meaning and significance of the results obtained in the first few parts of the questions. The
candidate makes further deductions and thus comes to the correct conclusions. This demonstrates that
the candidate has the ability to explore the relationship between different parts of the harder questions
and to draw conclusions through logical deductions.

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.






