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Secondary 2 Express

MATHEMATICS
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Candid ates answer on the Question Paper
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I hour 30 mlnutes

INSTRUCTIONS TO CANDIDATES

Write you name, dass and class index number in the spaces at the top of this page and all

the work you hand in.

Write in blue or black pen.

You mayuse a pencil for any diagrams or graphs.

Do not use staples, paper clips highlighters, glue or correction fluid.

Answer atr questions.

lf working is needed 11or any question, it must be shown with the answer.

Omissio n of essential working will Bsult in loss of marks.

You arc cxpected to usa a scientfic calculator to evaluate explicit numerical expressions.

lf Ere degree of acanracy is nol specified in the question, and if the answer is oot exact, give

the ansvyer lo $re! Eignificant fgures. Give ans\irrers in degrees to one decimal Place.

For r, LJse either your calculator \Elue or 3.142, unless th6 question requires the answer in

ierms ol , .

The nurrrbe r of marks is given in brackeb I I at the end of each question or part question.

The tota I number d marks fof this paper is 50.
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Ansu,'rr ell qucstions.

< rlrI (r) Calculatc ---
'J123.45 +2.36

Writc down thc first fivc digits on your calculator display.

Ansv'er .. . . .. ,. . ... . . . . .. .. . . .. ,. . . , . . . , . t I I

(b) Writc your answer to part (8) corrcct to 2 significant figurca.

Answcr .,.tll

.,
ln thc diagnm, l8 and CD arc parallcl lines. PS cuts ,{8 and CD at Q and rt nsp*tively.
Civcn that uAQR = l35o , find ai),tS,

A a

I35"

L

s

B

D
D

Ang*cr,....,.,.,,..,........ ...,.,...' l2l

3 'fhe diagrem below shows panllclqra.m,,|ECD.

Given that LBAC = 31" .nd tlDC - ll2c, find zCAD.

B

t)A

C

SQSS Scc 2 Ep$$ ECY ?01? Pt $f#rffiS

lns*cr 'l?l

studykaki.com
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4 (a) Facrorise completely za(b-c\-(b- c).

(b) Factorise completely 2m2 + mn - 6m - 3n .

Answer

Answer

tll

121

s (a) Simolifi 68'!t 
= .' lSlg'11'

-2 -'l - -t(b) simplify tr
Answer tr1

SQSS Sec 2 Erpress EOy2017 pl l\,lah emailcs

Ans'wet t2l

-;7,

.":

&

r#
*
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6
l-

It is givcn that s = ur + 
)at' 

.

(r) Findswhcns= 10, I=2anda-9.8.

Ans'wer trl
(b) Exprcss a in tcrms of s, I and u.

Answer ,,.... .... , ... .., ... . ..... ... ., t2)

7 Beams fmm 3 different lighthourcs ue in continuous opcrition. The lighthouror oPcrltc !t rhc
same spccd and il takes l8 sccondr,2E rccords end 35 eccondc rerp.ctivcly fot thc bcrmr to

complcte a mund each. Ihc lrn r€corded timo whcn all 3 boams $hinc rimultarrcusly on r
particuiar point X was l9 50.

(r) Find *rc next timc *trcn all 3 banr slrirr simultancously on point X

lnrl,r''u,..,.,....,....,.,.

(b) Find thc nuobcr of complac rctndr wlrich thc rlorrcg b+rro vrould hrve rnadc Sorn
l9 50 to 21 55.

t2l

SOSS Soc 2 r-r91st1 tQt ltt? Pl l{.rmrtte

At*'rret ill

studykaki.com
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8 A map has a eale of 2 cm to 0.5 km. The distance otr the map betwe€n Jurong East MRT
station and Bukit Batok MRT station is 12.4 cm.

(a) (i) Expess the scale of the map in the form I : r.

Awwer tll

(ii) F ind the actual distaoce, in km, baween Jurong East MRT station and Bukit Baiok

IvIRT station.

Ansv,er km tll

(b) T}re actual area of Bukit Batok Nature Park is 0.36 km2. Find its area on the map in cm2.

SOSIS Sec 2ElDress EOY 20'17 Pi Mathematics

Awwer "# 121

.*
:S.
l$.

*
*
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9 ln fic diagram, OPQRis a squslr. OSWisa smallcr squarc of side;r cm and llTUp ir another

smaller squarc of sidc y cm.

o ,r r P

J

.s

n

U

v

aWy

(r) Exprcss thc lcngth OP in terms of x rrd y.

(b) Exprcas thc aft€ of quore OPQR in tarms of r snd y.

,lnsvcr

(c) With refercncc ro the dhgraln, explain why (r+y)' r.r2 +y'.

/nswtr,.,,....,,,.....,,............ crrt I I I

cmr nl

SQSS Sec 2 bpretr EOY a01? Fl f&ir€.rftct

t2l

Arat*er

studykaki.com
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10 In the diagram, ABCD is a rhombus with diagonals AC arid BD bisecting each other
perpendicnlarly. I E = 3 cm, ED: 4 cm and triangles lED, AEB, CED and CEB are congru€nt.

D

(a) Name aoother pair of congruent triangles not stated in the question.

Answer Tiang,Lel . . ..,.. ,. and. tll

(b) Calculee the length of lD.

Ansver cm [2]

(c) Calcul.ate the area of rhombus ABCD.

A

CB

3cm

cm

SOSS Sec 2E)eress EOY2017 P1 Mathemalics

Answer .......... -, -.................... c-2 ;11

,
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t I Two quantitics, y' and O, + l) ate in direct proportion.

Sclectcd valrrs of .r ard y are shown in thl table bclow.

x J 5 n

v 15.2 m 306.2

(e) Find thc cquation connecting:' and y.

Awwcr

O) Find thc values of nr ard a.

Aryveer n.

I3l

ttl

SoSS Soc 2 Expror. EOY 2tl7 Pt t{*9i6ftsE

lll

studykaki.com
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12 lntiangte AlC, AB : 15 cm, BC :8 cm aod lC = 17 cm.

B

15 cm

17 cm

(a) Prcve lwt zABC is a right-angle.

Answer

O) State tlB value of

() cttsZB,4C,

CA

8cm

Answer

Answer

(ii) I^IZACB.

G) Calculate ZACB , carrerlto one decimal place.

lz],

tll

tll

SQSS Sec 2 Elpress EOY 2017 Pl Mathematics

Answer " trl

'l
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13 Thc Louvr Plmmid is a large glass and metal pyramid locatcd at thc main entrancc of th.
Louvrc Museum in Psris. lt has a pcrpcndicular height 0f2l m rnd a squarc bas. ofridc 35 m.

2lm

35m

(r) Calculatc thc volumc of sprco within tho pymmid.

lns*et mt l2l

(b) A sculptor crcates a sphcricel structunc havin3 thc ramc volume rs thc lnuvrc pyrrmid.
Calculate the radius of thc sphcricrl rtrustu €.

Volumcofrrphc*- 1.

SQSS Ssc 2 Eprslt EOY 2017 Fl h4diE ir*a

Atgt+ct m [31

studykaki.com
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14 The table below shows the number ofhours that 16 children spend watching television in a
week-

10 49 43 28 50 4t 32 32

12 50 23 36 49 49 44 58

(a) Comp lde the following stem-andJeaf diagram to represent this set ofdata-

Number of hours spent watching television in a week

Stem Lesf

z

J

5

4

Kqy: I l2 means 12 hours

121

(b) State t-lre mode of the distribution.

Ans*er ,. .,., ., t1l

(c) A studcot is selected at random ftom this group.

(i) Fird the probability that the student spends less than 40 houn watching television in
a rrtek- Express your answer in the simplest form.

Answ* ..........- tll
(ii) Fixd the probability that the shrdent spends at least 40 hours watching television in a

wcek.

Answer

SQSS Sec 2 Epress EOY 2017 Pl Ulathenratics

tlt

- END Otr PAPER-
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You may tse a pencil for any diagrams of graphs.

Do not usestaples, paper clips highlighters, glue or conec-tbn fluid.

Answer allquestions.

lf working b needed for any questbn, it must be shown with the answer.

Omission of essential working will result in loss of ma*s.

You are epected to use a scientmc calculator to evaluate explicit nurnerical expressions.

lf the dag ree of accuracy is not specmed in the question, and if lhe answer is not exact, give

the answcf to three significant figures. Give answeG in degrees to one decimal plac€.

terRrs of z,
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The numloer of marks is given in brackets I I at the end of each question or part question

The total nurnber of marks for this paper is 50.

studykaki.com
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Arswcr rll questions.

r-)
Exfrcs f + ! as a single fiaction in its simplcst form I2l

I

1 Solvc tlre sim ultancous cquations.

x+2Ya3x-4Y-5

t3I

3 (r) Without using a calculator, usc a.lgebraic rulcs to evalurto I I I
801? - t6O2 + l. Show your workings clcarly.

t2l(b) Civen that x+2ya-)u:dr-2y- lt,findthcvalucof .rr-4/r.
Show your wortilgr clcarly.

4 Considcr &e following numbcr rcqunce:

l,4,9, 16,...,400

(e)

(b)

(c)

Write down thc 56 srd 6r tcrmg of t s.qucncc.

Exprcss thc ath tctm of 0re roquaacc in tcrms of a.

How meny tcrms irc thcra in thc rcquancc?

ltl

tll

t2t

5 4 *etcr taps can fill up r fbh tank in 20 oinues.

(a) Find an equrtlon con trrtins thc tirlc, , arir! telln to fill up l firh trnl
and the numbcr of rvrcr upq w, raquired,

t2l

(b) Find the timc sl(8r, in mlnutca. for l0 w*cr trpr to tilt np 5 idenlicd lirh t2l
tank.

6 The figurc below ctrorvr ! ffitarlldG.lP, s4porrd by r vcrtlc*l lor+rat in r
water thcmc

SQSS zEP EOY P2 2OJ 7
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The waterslide lP has a length of33 m and the angle made with the horizontal

growd,ZPAQ=25o.
The theme park would like to upgrade the slide to a height of 58 m.

It is staed in the safety requirement that the angle ofthc slide to the ground

can not exceed 60o.

Detamine, with calculations, if the new sl.ide l.R meets the safefy requiremenl t4I

7 The following dot diagram represents the marks of a class of students in a
Ma tirernatics quiz.

a
a
a!
aa

aaao

a
o
a
aa

a a aa
a

trtlllL
aao a

r r r I r tII Ll I I

a aa"
I tt I ttr I rlrllt I r1l I i 1I

60 65 70 75 80 85 90 95 r00

(a)

o)
G)

(o

tll
ttl
tu
t1l

[Iow many students are there in the olass?

State the rnodal mark.

Find the median mark obtained by the students.

Find the percentage of students rvho obtained 85 marks or more.

8 In tlre figure below, AABC is similar to AIDE

C

Msoss 2E4o EoY P2 2017

D

studykaki.com



BP-312
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GivcndralD-2.1 cm,8E- 7 cm, Ll - 1.4 cm a$ DE- L5crn,fudthc
length of
(r) EC,

(b) cD.

t2l

t3t

9 An ice crcam con modol is madc up of a lrcmirphcrc and conc. Thc hcmisphere t51
has a radius oi 3 cm and tlre conc has r ndius of 2 cm and hcight of 8 cm. Find
the loul surfacc aroa of the oodcl.

Curvod nrfrc arcr of a conc '. a/

Surfrcc ucr of a sphcc - 422

cm

l0 Raphacl cyclos frorn hir hourc o rchool !{ rn.ycnfr aptod cf 12 krvi evcry

moming, 'ltle school ir (& { 6) hm rway ltom hir hourc, Hc nrllro 6rt if hr

SOSS zExP EOY P2 2017 [tslfi nrsoa
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5

incnases the average speed of his bicycle by x km,tr, he could save I f, of m,
6

havdling time.

G) Write down an expressiorq in terms ofx, for the time takeg in hours, for tll
Raphael to tavel to school at 12 km/h.

o)
Write down an expression, in terms ofx, for the time taken, in hours, for
Raphael to travel to school ifhe increases the average speed ofhis bicyole

by x km/h.

t11

G) Flence, form an equation in r and show that il reduces to x2 + x - 6 = 0. 12]

(d) Solve tre equation ard find the distance between Raphael's house and his tzl
school.

1l Ansver the whole of this quetion oD. sheet of graph peper.

Ttre rariables x and y are connected by the equation ), =1iSr-r').

Sorne corresponding values of x ana y ,r" gi*o ln o" ,"Jr. *a*.'

(a)

(b)

G)

Find the values ofa and D.

Taking 2 cm to rcp.esent I unit on each axis, draw the graph of

, = 1(5, - r') for -lcx<6.'2'

Prom your graph,

(D find the ooordinstes of the maximum poiDt,

(ii) state the equation of the line of s,ymmetry,

(iir) find the value of y wlwn x = 4 .7 ,

(iv) find the values ofr wbeny= 2.5.

t2l

13l

tll
t1l

ttI
l2)

x I 0 I 2 J 4 5 6

v 0 2 b 3 ? 0 -3

SQSE 2Ex[D EOY P2 2017 i\,'lath ematics

End of Paper

studykaki.com
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Shuqun Secondary School

End-of-Year Exrmination 2017
Secondarv 2 Exnress Mathemetics Pl Marklns Scheme

I (r) I 0 .619 BI
(ii) 11 BI

2 M1

AI

MI
AI

MI
AI

3 zBAD:180"- I 12" = 68" (int. zs)
LCAb 680- 31o = 37o

MI
AI

4 a Qa- t)(b-c) B1

b Zrtt +mn-6m*3n
= m(2m+n)-3(2n+n)
= (2m+n)(m-3)

M1
A1

No marks awarded for:
m(2n+n)-\2n-n)

5 a ha
3fs

BI

b

12 -l
(r - l)'

(r+l)(x-l)
r- I

.x+l

M1

AI

factorisation of
numeralor or
denominator

6 u 39_6 B1

b t8:trt+-at
2

I
1

tdz -- s -ut
2s - 2ut

t'
2k - ut\,- ,r- OR

MI

AI

Isolate term in a

LCRS:135" (con. zs)
zD&9 : l80o- I 35" = 45o (zs on st line)

OR:

^CRQ:196- 
135" = 45" (int. zs)

LDRS:15o (vert opp. zs)
OR:
LQRD:1350 (alt Lt)
zDltS:180"- 135" =45'(zs on st. line)

xz -2x+l

1



BP-316

MI

AI

3 18=2x32

2E=22 x7

35=5x7
LCM= 2rx31 x5x?

- 1250 s - 2l min

Ncxt time - 20 I I

BI
b 2h 6 min - 126 min - 7560 s

Number of rounds = 7160 + 33 - 216

BIr(r) i :25000E

BIr(ii) 3.t km

MI

AI

Contol arcs scalg

b I cm : 0.25 km
Icm! : 0.0623 km: OR Equlvrt rt
Arca on mrD - 0'36 

= 5.76 cm:' 0.062s

BI9 t
BIb

BI

BI

No ran*r rwrrdd
fcr explrnuion
witbst nhruncc a
dlrgnm

c (r +.yf, which rrprecentr the arco cl'squarc

oP8R,
should also inelrrle tht sum of qtas! ol
RS'l'll and /7UP. which ir ky.

Op=(r+/)cm
(x + l)'
oni + r.xy+ I

BIl0 i ABC and CDt
ORABD ard ('DB

t

MI
Al

=41 +34I

.,{D - 5 crn

BI
c

Arcs of rhomb t . (]-r'r)'a-:r.''

7

b

studykaki.com
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1l a f = 4y + 1), where l is a constant'

Subx=3,1:152,
33 = Ht6.Z)
.275F-_ -_16.2 3

...rr=a(y+l)3'

M1

M1

A1

Ml correct direct
proportion application

Ml showing

substitutiou ofx = 3, )
= 15.2

Al conect equation

must be seen (not

zuficient ifjust solve

for t =;)
b When x = 5,

5r= i(v+ l)
J

y =74 :.m=74

Wheny:3652.

,r = ' (306.2+l)
J

= 512

, =i@=a
..-l:8

BI

BI

12 a tt +AC=15"+8t=289
Ae = n2:289

S iwe eE + AC = lC1 by Converse of
P3&agoras Theoren! lBC is a right-angled

triangle.

M1

AI

b(i) *ts/BAC =E
t7

B1

If B0, award lm for
correct mtios seen for
6at[ b(i) and b(ii) - in
cases where sfudents go

and calculate the

angles.

b(i0 tznZACB:9I
B1

c
tanZACB = EI

BI

3
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fuiratc formulr for
volumc of rphona to

An{a)

'ACB 
- w{ f; = ol.e' (1o I d.p.)

MI

AI

Vol, of pynrnid

=!x352x21
J

= E575 mr

t3 I

MI

MI

Al

b tt' = 85'15

8575

4
-rt

4

3

.3

J

r = 12.7 n

Minur lmfor2
incnneol vducr /
misdigruncnt of lcrvcr

0 m for moro thra 2

lrcor*t vrlur / lcrvcr
not rmryod ln
erccodin3 ordcr

t4

3t
226
0 r34 999

00t

Stcm

I

Lcrf

2

3

4

5

Numbcr of houn wrtchin3 alovirion studyln3

ir s rlc.l

tslb
BI

P(less than 40 hou$)

49 houn
63
16 t Not rcccFcd:

l6
6c(D

ul(il)
P(40 hours or mo*) - l-; .;

{

82

studykaki.com
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$econdary 2 Express - 2017 End-of-Year Examinations
(Marking Schane)

2

SN Solutions/Workings Marks

MI

A1l5

5(x-2)+3x

r-2 x

-_r_
3 '5

155r-1013x
15

8r-10

)

M1

Ai

A1

Byelimination
x+2Y=$

2x+4y=70
3+?Y=5

2Y=z
Y=l

Ely substitution
x*2y=$

x = S -2y
x - 5 -2(7)

Mi

AI

A1
3a. €tf,tz -t602 f 1 = (801 - 1)2

= 8002

= 640 000 AI

3b. xt -4Y2 = ,' - (2y)'
M1

1.

I
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- (7 +2y)\x -2y)
- (.2Xt8)
- -36

AI

4a. 25,36 BI

4b. T 1n BI

4. a7 - 400

n=ffid
n=20

MI
AI

5a. tw=k
k=2Ax4
k=80
rw=80

MI
AI

5b Mcthod I

Wster TimcFish tank
4 I 20 min
I I 20x4a80mln
l0 I 9= g .in
l0 ( 8x5=40nin

Mcdpd 2
cv=80

80
' 10
t=8min

Stanks-8x5
= 40 min

MI

AI

MI

At
6 MI

MI

AI

BI

oos 75o' 
AQ'

33
/tQ = ?.9.9081 .. '

- 29.9 m (3 r.f.)

t^n zRAo = 5t* 
29.90E r..

ZRAQ=627711.,'
- 62.7' ( tdp)

Thc ncw hcight f,Q doer not mca thc ra fav rcouinsaenl ts lRlQ>
6r.
30 strrdcnts

1

BI

studykaki.com
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/o Modal mark = 85 BI
7c. 84+85Medianmark=1-

= 84.5 BI
7d. Percertage of students who obtained 85 marks or more

15:-x 1@
30

:50% B1
8a. A,{BC is similar to LADE.

AD DE

-=-AB BC
2.7 1.5

7+7.4 BCz,t 1.5

8.4 BC
1.5 x 8.4BC:---2.7

:6cm

MI

AI
8b

AD AE
A8 AC

2.1 1.4

7+1.4 ACz.L 7.4

8.1 AC
1.4 x 8.4AC=T

= 5.6 cm

AC=ADtCD
5.5=2.7+CD
CD = 3.5 cm

MI

M1

A1

J

'*



9 Curvod SA of hcmispherc
n 2:rr2
= Zn(3)z

= 18n cm2

Using Pythagoras' Thcorcm,
lz =82 +22
t = JFTF
I =GE

Curvcd SA of mne

= rrl
= n(2)(GE)

Arca betwcen harisphcra and cooc

= n(3)2 - r(2)2
- E-

TSA= 18n * 2,1&r + Str

= 124 mz

4x+6 2x+3
1? "' (\

MI

MI

MI

MI

AI

BII 0a.

r0b. 4x+6
12+x
4x+6 7 4x*6
7264x*6-Z 12 + r

4x+6
12 l2+xr+1 4x+6

-=-
3 72+x

(r+1)(12+r)-3(4r+6)
x2+72x+x+7ze12r+18
x2+x-6=0

BI

l0c. MI

Al.
t 0d. (r-2Xr+3).0

x=2otx=-3
Distancc-4(2)+5

= 14 krn

MI

At

4

BP-322

I

'Award onty
if comct
mallprlulm
rhowo

studykaki.com
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I la. a-=-3.b=3 81, BI
l lb. Refer to page 6 Bl-

Correct
scale

Bl-
Correct
plotting
of values

BI-
Smootl
curve

llci- Marimum point = (2.5, 3.1) B1

I lcii. x =2.5 B1

I lciii When x: 4.7,
y =O.7 (accept +/- 0.1)

BI

l lciv. Wleny:2.5,
.r = 1.4 (accept +/- 0.1)
r = 3.6 (accept +/- 0.1)

BI
B1

5

n
E..*IE
.*4t
E
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t
E:.i.

-t

-+

-t ri

fi-1..

t;-

tl
ra.....a.raaai! r.ff rltl.a.rDi.r.r..alaaaraar..aalaarala.r.ra
aaaaalatatataaa a-laarfiaaaataa
..a..ra.aaalLa.-aaarralaararlLla aarr a araal aalar alrra a a a-..rara..atartraa r-aat.-laa.daaata.taalrlraLa aaaaaallaaitalaaaattt arataltaaa trlrralraaaaLa.

IrHUH

il
!:!!ll!ilaa

.aaaalatai a

!!!

ll4.
t.L.alf

aarlaal

itr$r:nntltt!::r":!EEll!!tr.trlaltaat.rrr.a.Q........44.-..4.-ri-.ti

E:!:g:lr4ilrtrtlllrrallrrrirta'aE..aE.ltIaa-r aaa- atarI.a.-i --.-
llllt:MlElItlllHilEElanlalt..la aa.lia..-L..allIaai..rEr a.ar.aaaa.aartraa

l!aaaataararaataaa-i
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