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Thc pryulatkm of Singrporc wao approxlmarly 5'7 million in 2020'
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3

f =={i;J,','f[$[H..,;i1, 
sr s nr

B = frrr ls a pcrfect quaie]

(r) Giver thrt E = tl,4,g), statc thc maximum valuc 0fu.

O) Using pur answc ia (r), list thc elemarts ir d, n g,

Augwer

(c) Draw a Van dirgrarn to iltpskatc thc iuformatiol abovr,

Answer

Edccr &coDdlry &hoot
PftfimiouyErlo 202I/ S,, {ElN/ Elcmcatuy }*dhaElics?rPcr I .
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5

4 The diagrarn *bows the guph of y -- x2 - 6x.

(r) Thc graph passcs tluough lhe origin and cuts thc *'axis at tk Point 'i'
Fid lhe ooordiaates ofl.

/,rll$nq I (.---*--.' .'..'....-'-) tll

3
x

O) find {rc coordina* oflbc ainimrm point on the grqh"
, ai'

Awwer
{'
to-*-','.r* r. r'.-**-.* .) I11

Anspr P{--,,.-*--,-..--.,.........) t2l

.:
(ct Other Uratr 6c poid {0, 0), lhcre is a point P on tlr graph wte: ther aody
- ' 

coudinrtEa ae-cqurl Find the coordinacs ofthe poht P'
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6

5 tr)

6

A*rwvr ".'..,'...'...;.;'.""""""""' nl

{b} Givcn tlat 4sxt1 -Bx - 0, findlhe valuc ofx

,intwor 'r!r"..".",..---;--..::".......,... 121

(a) On lho are* givffi" ikcrch the foltowirrg grrlt*, i*di*tlng thor a:rd y interceptr rfany.

(0 y i* *rr tll tri) Y= 3* tll

. Ieavilg yoitr aaswer in poeitivc itdex'

vv

:
0

(b) H€rrc€., €xplain why the equalion 3r * x? * 0 hae no sotution'

/ El6c{tll!ry M$heiltths Fs!€t I

PartnerlnLeaming
321

*rctitcmrY

- *- -l

I



BP-322
1

1 A bag conlrins four cerds, nlmbrd l, a 3 ad 5. . -
1\,ro cads uc talcn &om thc bq d random, onc trfftt lhg othctl

rvlthout rcplresncft,

(r) Complcc thc poesibility diogran to prssfll l,re out@ms'

(b) Fia( in itr sinptcsr form' the-pmbability tha

{D both cards havcnunhcrs rnorc tha* 2'

ltI

(CI 6e produo of &enumlors is a rrimc*nbq.

8 {r) sotvcrtccquaion fr -$= 3.

3!!il!r,'fi s{co*ry $ctool
rrcllahxy Em 20rll Scr 4t5N I Hrocolrry Uatt.b*licl p9* I
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(b) ff kxz - 12Ox + 144 is o perfcet quarc, find tle valueofk'

'*-- tlI

tzl

Answer

9 (r) Bqreesx2-13:-?iarho&rm(x-c)2+b.

Answer

(b) Heue, solrrc the equetion t2 - 1?x - 7 = 0, $ving your answcm corec{ to ti{o

deoimal placas.

Arrtr,er *=....:..1,;.J...or,,...."...=.*. t21
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9

r0 Eadr ofthe ehapes
identical sticks_

bdow repterents a 3-dirnengional etructurc formd by joining

ld shrpc 2d slupe 3d shapc

(t) Thc numba ofs{iclr rcquircd to form cadr shrpe is given below.

Whatis of stickg

Aruiwet

4ri stupe?

P) Hou many sti*s will be rcquircd to form a shape with 20 o&€$?

Answer

ul

tll

Ill

(c) Find a fonrr*b for thc number ofstickr rcquired for the nth shspc'

Aaswer

(O If rtrcre arc 1000 sickr annilabte' wtat i! lbc la$s[ rurriba of otbcs eao lou

Bi0&!rf SGeodlrYScH
&yBrrDto2l/ slE 4SSN/EhotdrtylldFoahPrpcr I
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ll The disger below shova a square ''{BCD with eids 20 cra' A t*osd qusre EfiiH

is obtrhrd by joidng &o niepoints of the sides of *re rquarellcD' A oirolc' wilh

cerrae o, ie &a*a touchirg thc sides of the squaro EfCIl at P' p' fi ad s' Calculue

thc shrded artq leaviag prr urswcr in termc of rt'

l0

E ItA

D

It F

CG

))

ir

i
I

L

ffiffi ffil*, *t "*t l''rtnnrttuc PrPcr I
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!l

l2 ftc gioo hriertfo1 of tho fotlorriag numbar arre s followg

18=2x33
270=2x33X5

756o-Ztx3'xSx7

(s) lfu ir bo&apafcrt *qurc ord rpcda o$c.
\ilrie down tha saalled possiblc vduc of n.

p) The highet common &ctorof 270 and & ir lE.
Ilc lowest commor multiple of 270 and t is 7560.
Find the rraluc offr.

l3 {r} simpli$3(zx + LF - 4(3x - 7).

&) Fidorfue 8a'- za2 coraPletelY.

Awwt t2l

lnswer t2l

BcrlmSmdrySctml
HldiodyF.r6 AlZl/Se{BlN/Ehwy!.lrlb"rrtior Pryct t
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l4 Givsr that a ) l sttd D > 1, fiad a poesiblo sd of intcgcr values fo arnd & such thit

fu sohlion to the inequelitics 10 +ax>'and9+' > Dxts-' >'t \ g'

ittw a=....,.....,D-.,........ t4I
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l3
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14

chods of thc cirela AC a& BD lottrrsrrx at P"

l6 In the firnnq,{8, BC, CD ifld AD ate

Itisgiltnthtt AD=BC'

g
I

D

(e) Provc lhat lrianglc IDE ie congnrcnt to tiargle BCE, sl'fing your rcrsom cleady'

(bl lf BD *23 co, CE = 8 qn ard iD =17 eu , dctaminc wMcr AC snd BD arc

pcrpcndio{ar to cach other. Explain your anrrer

Bodcoecr Srcmdary Sctool
Prclid,rry Erea 2O2U Scc 4E:tN / Ebotcrhry Madumticc Piirr I

t2I
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t7

l5

Thc diagrur thwe r kapezirm.,{8@ whael8 is pmltel b DC.

Given th*t /l&: = 90o, lD = 5 crn, DC - 20 cm and 8C = I 3 ga.

1

5 crn

(e) Find*ela:gthoflt,

D

B

20 €rd

3cm

O) Wtiledaul& agefi:t&ioa, the v,tuo of

(lt ffiZ.tEC,

$, oSZABC'

A76,iNr .....-.. cm [21

Answer ttl

B@SoG@drYSolol
n ry nt- Zg2V Scc llEsN f EcrrEmry Mrltcorricr P4ct I
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l6

It

(a) Findthi:i>okirnh'vector7E,

c(2,1|

-s)

: ,.
ll

(b) FindlTEl.

(c) Calculate thc arca of EABC.

Ar'l;':rrlr Wt =.':...',.-.'-.*,...-...;iuilrits [lt

Answei ...............................uniti tll

(d) Calculatc the shortest distanc e ftoar C to AB '

./rxswer ..'., units [l]

In the diogram, c(-5, -5), I (2, {), C (2, -3) ad O is the oriSrn'

B(2,4)
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l7

6

!.:iAn;vq 0A,

:

]W pj

(0 civea rhat the i@rdirites ofE is (6,5), find the equation oftbo lirpOE,

":'-'-"':-':---'-""""""""' tll
q-*- -. ,-i!

( ,1 _,;r ,l' t

Answer

(c)

Src@da, Schod
Er.E ff2!/ Sae {E5}l , Etrm@ry lkltmr:ica PrF!' 1
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Am.thq liao ltar.quatioo 2x - 3y c 5 and I intssec{E with liae Of,at lhe point P'

Find the coordirates ofP.
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t8

I9
H: *?ffi ,H"J #iffi ;#,ffitr'::,ft1''i;*x&ecd 

f'r'lhe

,iJt;;#d;']t ,h.n decelerales for the next t 6 seconos'

i', ir ci; il ;t /r is an rrc of a guadnnl

$pd(rls)

t0 -i" -i-*"

..+i,

.. i...-i..

..!"...i.-

li
.. i--..j-

-i.t--

---'1'"'"

{

-+-"*i--,"t, "- ,..+. +-*-.1."

A

l0 ,.".:."--i".,.!,..
?imc(s)

"--i

-*i
--.*'-*i

0
t----r----,1..-.

(r) Fintl &e acccleration s.her time ls 2 $€corr*s'

*a# ill

77
Taking n 

"* i,find 
the totat distnre travdlcd &r tha er*ire joumoy'

Ansxvr .,.,.....;YjY;i'.,....."r.-.'..14 121

Or tla diegr*m rbovt, draw tle jourtey of c motorcycle if it atrreletstes fum

6 m/s at tbe tatc of SJ m/* for 3S seoonds.

Eerdcrrcer ScccrdrY $chool

FJi**rf f*rlr rOf rl Scc 4E5N , Erffiirtt'v MarLnrici Prpt I
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l9

Jmde is a aafa own*r.
Hq caf6 sells an assortmmt of cales and drinks.
Durine he wectcnd neriod- she ncpds to orcpate the cakes and drinks to bc solo' 

-

n;;1il ;;ffi ffi ',t#'ffi#liil; Ir a"'*' drc tar to prcpare each

day.

70

c=

Lattc
60
r00
EO

Cako
t2
40
24

Moahs
50
125
75

FrtrlaY
SrhrdeY
SundaY

D=....*......--. t't

l.:

(a) Evalua&thcmauix D= 4C

lnswq

&) Ianic cltrgS! S?.50 lor cach calq $5 for each ctp of l*te aod $6 for cach cup of

mocha-
Rspcsart rhc Prices in a 3 x I m*ix P'

An*wr P-.....-..-...........'-""""' tU

(c) Evduate tlre matrix E =.DP'

Arswq E=...'..,,.";'.-'......."....'..' a2l

{il} Snta wliat the elements of E reprcsent.

,Ahstaer

Bfi(hac S€cfi&rr scbool
prelhiorv Eran 202tl Slc 4E5N / EIqBro(.Iy Meftradcs Prpcr I
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20

2l The diqSlatn telow is s mop cf thee *ciglrbourhoort clustqs l' I a# C *hereby I ctl|

on $n lnsp replemts 0.5 km &dtul diBtsfioe,

O)' A horyiml ,lis to be buih" Tho lcrr;a pl$nrer w*r given soms conekolttts:

Thehoryitel mustbequidislrni from ths tsadsl8 nnd 8C'

The hospital murn be cquidislant fiom poins I and C'

Using or:ly nrle aod conp*xs, iit*rtify where on the *t*p the hospital is tc ba built

12land lsbel it rt

(b) Neighb&lhoo{ C ha* a poliae rhtion r*iltri* it An incitleat wrs rcpartod at a loc*tion

*,ith a bcaring cf320' sorn th6 police ttation, 2 krn a*ay from nciSlrlourhood l*

!trithittheneiShbornLoodtluslcrs&BandC'tdartifytlrciocidentlocrtior8ltdl*bcl

it r.
{21

An*

C

End al?aper

BrdwsccoudsY &hoot
iffi rt * zo:ll Sco {sit'I I Ellttrntrry Me&€rmlic* rsPrr I
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Bendemeer 2021 Prelim 4E5N EM Paper 2 Marking Scheme

I (a)
3x-22Giventhat=-.
5-X

(i) Evaluate y when x = -6 ar,dz= 4

3(-6)-2(4)
s- (- 6)
26

1,L
IL

- -2:-Bl1l

(ii) Express z ia tenns ofy and z.

5y-xy=3x-Zz
Sy*22-x(3+y) -Ml

S1r+22

3+v
-41

v

t1l

I2l

12)

7

12aa-8\',
O) Simplifo trp,l expressing your answer in positive index.

_15o8610- 1

lu)'
4aabs

-Ml

-A1
5

Bendemeer Secondary School
2021 Preliminary Examination / Sec 4B5N(A) / Elementary Mathematics @aper 2)

PartnerlnLeaming
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Bendemeer 2021 Prelim 4E5N EM Paper 2 Marking Scheme

(c)
3x-7 6+x_<_

32

6x-2<18*3x
3x <20

-2x<6-
?

-Ml

-A1

- M2 for factorizing the numerator & denominator

-A1

l2l

t3l
I-4x2(d) Simplifu

8x2 -1ox+3 
'

(1.+2x)(L-zx)
(4x-3)(2x-t)

_ _(L+zx)
(4x-3)

Bendemeer Secondary School
2021 Preliminary Examination / Sec 4H5N(A) i Elementary Mathematics (Paper 2)

PartnerlnLeaming
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2

Bendemeer 2021 Prelim 4E5N EM Paper 2 Marking Scheme

Mr Lim used to drive to Johor Bahru, Malaysia, over the weekend for staycation and he

would fill up the petrol tank of his car bofore coming back. In Malaysia, he would pay

Malaysia Ringgi! IvtyR$ 125 forx litres of petrol. Due to the current covlD- 19 situation,

Mr Lim no longer travels to Malaysia. He found that he will be getting 28 litres of petrol

less for Singapore dollars S$40 which is equivalent to MYR$125 in Singapore.

(a) Calculate the currency exchange rate from Singapore dollars to Malal'sia Ringgit. t 1l

s$40 = NrYR $125
s$l :NIYR$3.125 -B1

(b) Write down an expression, in terms ofx, the cost of I litre of petrol in Singapore. tll

-9 -s1
x-28

(c) Given that the petrol cost more in Singapore by S$1.20 per litre than the petrol in

Malaysia, form an expression in terms of .r and show that it simplifies to

3x2 -84x - 28oo - o. t3l

no 
-9= 1.20,-28 x

40x - 40x + ll2T -- !.2x2 - 33.6x - Ml

I.2x2-33.6x-1120=0 -Ml

3x2 -84x - 2800 = o -A1

Bendemeer Secondary School
202 I Preliminary Examination / Sec 4V5N(A) / Elementary Mathematics @aper 2)

PartnerlnLeaming
339
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Bendemeer 2021 Prelirn 4E5N EM Paper 2 Marking Scheme

(d) Solve the equation 3x2 - 84x - 2800 = 0.

x=
2(3)

-(-sr)r{aa6E6
6

-Ml

-M1

: 47 .6 ot 19.6 -Al

(e) Find the price ofpehol per litre in Singapore.

40

47.6- 28

: $2.04 / litre - Bl

x=

t3l

t1l

Bendemeer Secondary School
2021 Preliminary Examination / Sec 4V5N(A) i Elementary Mathernatics (Paper 2)

PartnerlnLeaming
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Bendemeer 2021 Prelim 4E5N EM Paper 2 Marking Scherne

3 (a) A dartboard below consists oftwo concentric circles with centre O. The difference

between the radii of the two circles is 2.5 cm. The diameter of the dartboard is 46 cm.

cm

46 cm

(i) Given that ,4 , P and I are tkee points on the smaller circle and the arc length of
7

APB _ 17 -ft cm. Find angle AOB in terms of zr.
18

trLtt - (20.s )(0) -M1

-A1

(ii) A dart is thrown, find the probability that it will land in the segrnent lPB.
Correot your answer to 2 decimal places.

Area of segnent : (20.s'z) 
[n1z -'" (i")]

59.80 -Ml
Area of circle = n(232)

-- 1661.90

Probabilig:ffi
:0.10

Bendemeer Secondary School
2021 Preliminary Examination / Sec 4E5N(A) / Elementary Mathernatics @aper 2)
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tzl

t3l

1
z
I

-M1

-A1
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Bendemeer 2021 Prelim 4E5N EM Paper 2 Marking Scheme

(b) The diagram below shows a watch tower. It is made up of 2 parts, cylinder I and

cylinder 2 with radius EF= 1.5 m and GII:5 m respectively. Cylinder t has a height
of BF -7 m from the ground level. A camera is fixed at 1.5 m above from the base

of cylinder 2 and 50 cm horizontally away from G.

Car::era, 50 cm from G

cylinder 2
1,5 m

cylinder 1
7m

Ground level
1.5

(, Show that FC is 8 m.

5.5 8.S+FC

5 1+FC
-Ml

38.5 + 5.5FC -- 42.5 + sFC
4

FC =-0.5
FC=8 m -A1

Bendemeer Secondary School
2021 Preliminary Examination / Sec 4B5N(A) / Elementary Mathematics (Paper 2)

PartnerlnLeaming
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Bendemeer 2021 Prelim 4E5N EM Paper 2 Marking Scheme

(ii) If an intruder is hiding between DE, he cannot be oaptured by the carnera and DE
is referred as the blind spot. How high should the tower be raised so that there will
not be any blind spot?

t er x be the height that the tower should be raised

t3l

515 -Ml1.5 8-x

40 - 5x = 22.5 -Nll

17.5

5

x = 3.5m -A1

Bendemeer Secondary School

iOit frai.iruty f*mnination / Sec 4U5N(A) / Elementary Mathematics @aper 2)
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Bendemeer 2021 Prelim 4ESN EM Paper 2 Marking Scheme

4 (a) During the Home Base Leaming (IIBL) period, the times taken by a goup 30 students rn
Class A to complete an assignment were recorded and represented in the Stem-and-Leaf diagram
below.

Key:2 3 means 23 minutes

(i) 40%o of the students took more than ;r minutes to complete their assignment.
Find x. t1l

(iD '" x 30: 12
100

x=4omin -81

(iiD Find the median time. t1l

Median = 36.5 min - 81

(iv) Is the median or the mean a better measure ofcentral tendency in this
distribution? Explain.

t2l

The median will be a better measure. - 81
There are outliers in t]te data. Or There is an extreme value. - 81

(v) Find the standard deviation ofthe times taken. t2)

2

3

5

6

35577889
223 4 5 5 67 9
01124667
2245

2

Standard deviation :
: 10.5

Bendemeer Secondary School
202 I Preliminary Examination / Sec 4P5N(A) / Elementary Mathematics (paper 2)
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Bendemeer 2021 Prelim 4E5N EM Paper 2 Marking Scheme

(vi) The standard deviation of the times taken by students in Class B was 9.02.

Compare and comment on one difference between the two diskibutions. tll

The standard in class B is lower. hence the times bv students in class

are more consistent. - B1

(b) The table summarises the age of 235 employees in a company who wont for vaccinafion

(i) If one employee is selected at random, find, as a fraction in its lowest term, the

probability that this person is less than 30 years ofage or at least 50 years ofage. 12)

67 35

-+-235 235
-Ml

102 -At
235

(ii) When two employees are selected at random, Randy claimed that the chances of
selecting one male and one female under the age of30 is at least 0.04. Justifu if
he is correct. t2)

37 30
zl:,rrsx .x4l

: 0.0404 -Ml

He is correct - A1

Age (years) 20 3x <30 30!x<40 40<x<50 50Sr<60
46 20 l5
35 32 20

Male 37
Female 30

Bendemeer SecondarY School

2021 Preliminary Examination / Sec 4U5N(A) / Elementary Mathernatics (Paper 2)

PartnerlnLeaming
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5

Bendemeer 2021 Prelim 4E5N EM Paper 2 Marking Scheme

Io the diagram shown below, IBCD are points on the circle with cenhe O and diameter lC.
BE passes through O and the ratio of DE : CE is I :1. F is the intersection of.BD and,4C.
-BG is a tangent to ttre circle and, HCG rs a straight line. Angle ADB - 32o.

G

D

H

(a) Find, stating your reasons,

(i) angleBCA.

ang;le BCA: 320 ( angles in the same segrnent) - Bl

(ii) arfl,e BAC

argle ABC =900 ( angle in a semi-cfucle is 900) - Ml

anfl,e BAC:1800 - 9oo -3zo -A1
= 580

Bendemeer Secondary School
2021 Preliminary Examination / Sec 4R5N(A) / Elementary Mathematics (paper 2)

PartnerlnLeaming
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Bendemeer 2021 Prelim 4E5N EM Paper 2 Marking Scheme

(iii) ar,gle BOC

angle BDC : argle BAC ( argles in the same segment)
:580 - Ml

arLgle BOC : 2 an}te BDC ( angles at the centre is 2 times the angle at circumference)
:2 x 58'
: L16' - A1

lzl

tzl

t3l

(iv) ar'gle BFO

angle CBD= 1800-2(585 ( perpendicular from ctr bisects, chord, LDBC is an isosceles A)

= 640

atryle FBO: 64' +.2
: 320 -Ml

angle BFO + argle FBO :1160 (sum of interior angle = ext. angle)

arrgle BFO + 320 :l 160

argle BFO :84o - Al

(b) Given that angle HCE= a, Show that angle BGH= a'

argle EBG = 9ff ( tangent perpendicular to radius) - Ml

ary.le GBC = 900 - 320
:580

arrgle BCD : angle 8DC = 580

angle BGH + 580=angle8CD + angle HCE
angle BGH + 580 = 580 + a

angle BGH= a

-Ml

-A1

Bendemeer Secondary School
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Or
angle EBG : 900( tangent
perpendicular to radius) M1

angle BEC - 900( perpendicular

from the centre of circle bisects
chord) Ml

given HCG is a straight line, angle

HCE and angle BGH are

conesponding angles.

Hence if angle I/CE= a' BGH: a.

Page I 1
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The diagram shows an empty triangular prism with tfuee rectangular faces and two congruent

triangular faces.l-B = 6m,AC = 5.5 mardAD:12 m. Angle CAB = 30". FX is the shortest
distance from F to DE.

D 12m

5.5 m

C

(a) Show that -FX is 2.75m.

sin30'= I
5-5

-B1

FX-2.75m

(b) Calculate the length of lX.

A

E

cos30" = H
DX:4.76

(AX)" = 122 +4.762
AX =12.9 a

-Ml

-Al

t1l

t2)

t21(c) Calculate the length from I to F.

(AF)z= @x)z+(Fn2
(AF)2- (12.9)2+(2.7q2

AF:13.2m
-Ml
-A1

-Ml
-Al

OR
(AF)2= (DA)2+(Dn2
(AF)2= G2)2+$.s)2

AF - 13.2m

Bendemeer Secondary School
2021 Preliminary Examination / Sec 4R5N(A) / Elementary Mathematics @aper 2)
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(d) Calculate the length ofBC, hence or otherwise find surface area ofthe prism.

BC= 62 +5.52 -2(6 5) cos 30
:3.0153 m .MI

t3l

t2)

surface area = z1[) 1411s.s1 sin 30] + (12 x 6) + (tzx 3.0153) + (12 x s.s) - Ml

=191 m2(3s.0 -A1

(e) Calculate the amount of water, in litres, that can be filled into this prism.

[ /= 1000 cm3 ]

volume = 1(6)(5.5) sin 30" x 12

99m3

1000000 cm3: lm3
99 000000cm3:99 000 /

-M1

-A1

Bendemeer SecondarY School
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In the diagram below, l, I and C are points on level grouad where I is due north of B.
AB=SmardBC= 7.4 m. The bearing of8 from C is223o.

North

8km

7.4r

(a) Fnd, angle ABC.

L

arfl€ ABC.:2230 - 180 o

= 430 -Bl

t1l

t2)(b) Calculate the distmce of AC.

AC= 82 +7.42 -2(8)(7.4)cos43" -Ml
:5.6',7 m -A1

Bendemeer Secondary School
2021 Preliminary Examination / Sec 4B5N(A) / Elementary Mathematics (paper 2)
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(c) A 6 m high flag pole is placed at C.

Find the greatest angle of elevation ofthe top ofthe flag pole along the path lB.

Let the shortest distance from C to BA be x

x
sin 43" = Z.q
x -- 5.04678 -Ml

t3l

t3l

L€t the greatest angle of elevation be 0

tan0 = 6 -Ml
5.04674

0-49.9' -Al

(d) Given an objectXis 5 m away from C and the be;ring ofX from I is 0800.

Find the two possible values of angle BXC.

angle CBX : 800 - 430

= 370

sin BXC sin 37'
7.4

sinBXC =

5

sin 37o x 7.4

5
BXC - 63.0" or 180'- 53.0'

= 63.0' or I 17.00

Bendemeer Secondary School

2021 Preliminary Examination / Sec 4B5N(A) / Elementary Mathematics (Paper 2)
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h the diagram, OPQR is a fiapezium. Given that 20R = PQ, OX =
7 is a point on Pp such that SI is parallel to OQ.

P

rt

oS = 1P.
2

andLoo

a

r

Bendemeer Secondary School
2021 Preliminary Examination / Sec 4E/SN(A) / Elementary Matheinatics @aper 2)
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a) r where OP p and OR t'.

R^t

=RO+
1

(ii) 0a l

+2t
oP+

(ii, n* t21

+
- -r +!r{n+zr)

13
= iP -;r
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(c) Find the value of

(i)

(iD

Area of L ORQ

A|'ea of A)PQ '

Area of L PST

Area of L POQ

Area of APST _
Area of L POQ

Area of L OXR

Area of trapezium ORPQ

Area of LORQ _ |
Area of LOPQ 2

-Bl

t1l

ill

l2l

0'
!
9

-B1

(iii)

Area of L oxR 1,
-82

Area of trapezhtmORPQ lS

Bendemeer SecondarY School
2021 Preliminary Examination / Sec 4B5N(A) / Elemantary Mathematics @aper 2)
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ft) Show that iR, -{arid S lie on a straight line.

1
R\= :1 -'-y

3- I -=;(-r+;P)
=:R.S

5

-M1

-41

121

Ri and R3 are parallel vectors, since they have a common point R, R ,Xand ,! lie on a staight line.
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An electrical company wants to launch a new air purifier. After calculating the material,
production and marketing costs, if the new air purifier is to be priced at $x (in hundreds),

tle estimated profit $y (in thousands) per month is given by the formula

I =s(Zsx- 5.r2 - 1o).

Some corresponding values ofx and/, correct to two decimal places, are given in the table below.

x (in hundreds) 0 1 1.5 2 2.5 3 3.5 4
y (in thousands) -50 50 81.25 100 p 100 81.25 50

(a) Calculate the value ofp. tll
p = L06.25 -Bl

O) On the grid given, &aw the graph of y = S(2Sx - 5x2 - 10) for 0 < r < 4 where
.r is in hundreds. t3l

Bendemeer Secmdary School
2021 Preliminary Examination / Sec 4E5N(A) / Elementary Mathematics (Paper 2)
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(c) Use your graph, find
(r) the profit ifthe air purifier is to be priced at $120'

$63750 Bl (Award mark based on graph)

(ii) the amount that the air pudfier should be priced in order to eam tle maximum

profit.

$250

(d) Write down an inequality to describe the range of values of x in order to make a

profit.

0.45<x<4.55

(e) What could be a possible reason for the loss ofprofit ifthe air purifier is

priced at a higher price.

There may be less people buying due to the high cost.

Or
More money needs to be spent at marketing'
Or any other logical reason

(D By drawing a tangent, find the gradient ofthe cl.xve at x = 4'

100- 10
tangent

3.3-,+.5
= -75 - A1 accept ( -65) - (- 85)

(g) By adding a suitable straight line on the same axis, frnd the solution ofthe

5(5xz - 25x + 25) -- 0

t1l

tu

tll

i1l

t21

12)

2sx2-L25x*125=o
l25x-25x2-125-o
l25x-25x2 -t25+75=75
tzsx -25x2 -50 -75

x=!.4,x=3.6
-Ml
-A1

Bendemeer Secondary School
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10 ln March, The Straits Times reported on the increase in electricity and gas tariffs for
household in Singapore.

(a) Based on the newspaper report, what is the average monthly electricity usage in kwh for
a four -room Housing Board flat?

s62 -Ml
22.55-20.76

:314 kwh - A1

t2)

t2)

(b) what is the monthly average electricity bill, including GST, after the price increase for
a four-room Housing Board flat?

314x22.55 x 1.07 -M1

= $75.76 -A1

Bendeneer Secondary School
2021 Preliminary Examination / Sec 4E/5N(A) / Elementary Mathematics (paper 2)
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TI{[STRAJTSTIIINS
Electricity and gas tarills tbr
households in Singapore to increase for
second quarter

Stl&APOm - Thi ckc&icityrariff forlust crer half of hourehol& in Slngaporr wiu
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Since I November 2018, consumers of electricity can choose to buy elecficity from a retailer of their

choice, or continue to buy from Singapore Power (SP) Group at the regulated tariff.

The rrce lans of one of the elec retailer are shown below

Source: EnergY Market Authority @MA), httosy'/www.ema. sov.ss/ electri asDx

Bendemeer SecondarY School
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Consumer Advisory for Open Electricity Market

switching to an olectricity .eteiler is oot cornBJlroB. There is no deadllne for switchlng, s. take
yow time to understand your options be{ore making a decislon.

S?ltchim to . etalor fin not offi yuJr doctticity supply. Sp Grclp will continue to operate
the nalonal power grid and deliver electricity to you.

FlEd Prlcs Plians are more sultable for consumers who pr€fer a constant electricity
rate throuqhout the contract duration. The electticity rate may be higher or lo\'/er
than the r&uhted tarlff dudng the contract duratlon' as the tegulated tarlfi ts

reviewed every querter.

--. Discount Oft the Re€ulated Tariff Plans provide a fixed dlscount off the regulated

f r;*:*m'ff [:ilJ8.arii]*?t'"il1T":r;:xJ':i:il::i:','ft :,1",:',ii:i:'
every quarter so long as it ls lower th:n the regulafed tarlff.

I
TheG aro t\/lrc types of sfardard prlcs plsns:

s
&
ffi

18.05clkWh

19.55dkwh
1l.tAofi$ R&d Ptit PtI1

embers

23.7Ao/a

24 ofid't 6rad P,ke Flar

19.58c/kWh

citvmarket-

Pzge 2l

Exclusive6-Month Fixed Price Plan

d Members' ExclusiveNTUC;"* 12-Month Oiscount off lariff Plan

o
(g,r !
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(c) Mr Lim stays in a four-room Housing Board flat.
Based on the average usage of electricity ofa typical a four-room Housing Board flal
calculate the difference in tie total amount Mr Lim will have to pay for electricity if
he chooses between the " l2-Month Discount Off Tariff PIan" or " NTUC Members'
Exclusive Plan." [Also consider all rebate in the calculation]

76.3

100x22.55x314
= $54.03
= $57.80 (w gst)
Total for the year : (57.80 x 12) - 20 : $673.69 - Ml

19.55 x 314
= $61.387

Total for the year : (61.387 x 12) - 30 = $706.64 - Ml

$706.64 - $673.60 = $32.95 -At

Bendemeer Secondary School
2021 Preliminary Examination / Sec 4R5N(A) / Elementary Mathenratics @aper 2)
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(d) Mr Lim wants to choose the most cost effective plan. He will not be referring any of his

friends to get rebate. Given the additional information given below, suggest a suitable

plan for Mr Lim. Justifu any decisions you made aad show your calculations clearly.

Alarterly Househob Electrk[y TaritP

242 8.1' 212*
2l4l ,O.16

i3ac

l2l

€
:B

U

200

6-00

[u)

xm

a00
!i - saG 19 O(r' D.. 19,.r' rir ?0 rt, - rrt 20 &r' !.4 a) Oct' l,e< ?! !a' l..r 7 lg' }Jn 2l

Source https ://www.ema. gov.s g/Residsntial-Eleclricity-Tarift . aspx

Using the 4-room flat usage and the year's tariffrate for estimation

(100%-23.7%)xx<18.05
r ( 23.56 cents - Ml

If the tariff is less than 23.66, it will be more cost effective for Mr Lim to choose the " 12-Month

Discount Off Tariff Plan".

Based on the charts, there axe two montls where the tariff is more than 23.66 cents. Henc€ at this

point of time, " l2-Month Discount OffTariffPlan" is a better choice' - Al

*END OF PAPER*
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I

I 89

I6dx5.7x10o

= 5.073 x 105

MI

A1

2 (a) 163 cm BI

o) 164 - 152 = 12 cm BI

3 (a) n:15 B1

o) {1, e} BI

(c) E

B

26
810
12 14

4 L9

3 5 7Il l? -rr

82

(a) r (6-0) B1

(b) llniilftpff(:,-e) BI

(c) *t P (x, ,l
t=s'-6x
G - x2 -7s
:.x-Jorx=0((d)
Hence, P(7, 3it

M1

A1

5 (a)

(h=3 BI

(b) ,2(3x+1) - )3x

6x*2=3x
)
3

MI

AI



BP - 361

BI, BI

a)( (ii) Y = 3r(i) Y = -x'6

AISince x2 ) 0 and 3' ) 0 for all values of.r, so

all values of x, .'.3x + x2 = 0 has no solution.

OR

3xlx2-0--;3r=-x2.
Since there isno inteT section point between ! = -x2
and. y = 3r,there is no solutton for 3' + x2 = O.

x2+3*>0foro)

BI1"1Card

1 2 3 5

Po

6t

1 x (2,1) (3, 1) (5, 1)

2 (1,2') X (3,2) (5,2)

3 (1, 3) (2,3l x (5,3)

5 (1, 5) (2, sl (3,5) x

7 (a)

B1
OD 1

6

BI

1
(bii)

M1

M1

A%A

-(x+2)-6=3(x2-4)
o=3x2+x-4
0=(3x+a)(x-1)

=3

1 6
32-x x2 -4

l6
2-x (x'2)(x+2)

8 (a)
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4;.x=-- or x= 1

o) kx2-z('x)(rz)+(tz)z
bt2 = (Sx)2

:.k=ZS BI

9 (a) x2 -73x-7

(,-:)' -(v)' -,
(

I,-62\' 1| -49-t4

MI

A1

o) (,-u))'-+si:o

1x-6-=*2- 49
1

4

:.x=13.52 or x=-O.52

M1

A%,AY2

10 (a) 36 BI

(b) 164 BI

(c) 8n+4 BI

(d) 124 B1

11 EF: /1ozJ-1oz = ^l-zoocm
Area ofEFGH: r/200 x r/ffi: 200 an2

Area of Circle: z e)' = 50r on2

:. Shaded. Area = 200 - 50r onz

MI

MI

A1

12 (a) n=2s x3a = 2592 B1

o) k=23x32x7=504 B1

13 (a) 3(4x2+4x+7)-].zx+4 M1
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AI
= Lzxz +lzxr3-12x*4
= lZxz +7

MI

A1

2a2(4a2 - l)

= 2a2(2a + 1)(2a - 1)

(b)

Ml,MI

AI, AI

9*x)bx
9>bx-x

9

1t-11>x
9

3(b-1)
3=b-L
;.b=4

70+ax>x
ax-x>-10

-10'>G4
-10

(a-1)
5: a-l
:.a=6

2

14

MI

M1

MI

A1

Bank u,(: A = P (t*#)' = 1.31se3P

Iux = 03lS93P

Given 0.31593P - 0.28P = 449

0-03593P = zS49

:. P = 12495.9 = 12500 (twarest hundred)

0.28PIs,a.SABank
001

15

B1

BI

(a) LDAE = LCBE (4 in the satne segm.ent)
zAED = LBEC (Vertically opposite angles)
AD = BC (givea)
:. AADE = LBCE (AASTest)

l6

M1

AI

iE2 + SO2 = LSz + 82 -_ ZB9

ADz = 772 = 289
:. AEz + ED2 -- AD2 andby the converse of Pyhagoras' theorem,

zAED = 90o , so AC and BD are perpendicular to each other'

(b)

MI
A1

1

I
2 cm
cm

PC: 132 -52 =
:. AB =20-12=

17 a( )

BI
1.,48C = Ls1n(bi)

BI
cos 1-4BC

12(bi,
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l8

(c) Area ofA/BC =!v7 vg = 29
2

BI

(d) Length AB = (2+6)2+ (4+5)' -12.04
Shortest distance from c to AB= ,28 = 4.65

o.5x12.O4 B1

(0
Gradietrt of OE =

5:.y=ex

!
6

BI

(e) 2,-3(:,)=s
:.x= -]^0,y = -8
so r (-ro, -ai)

1

3

M1

AY2, AY2

19 (a) 16
4m/s2

4

B1

o) 1 122 ^ 1

,x 4 x 16+ 8 x 15 + +* T* 16' : 367i m Ml,A1
(c)

B1

20 (a) /32
o=+l+o

\z+

60
100
80

50
725
7S )(

128
160
96

240
400
320

200
500
300

B1

o) 7.50
5.00D_ BI
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AB=OB-OA=(a)

CD = 2AB

OD-OC=2
(e)

M1
(3)

A1OD +2.

I
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MI

A1

( )
E=

240
400
320

200
500
300)(;)

(
3360
6200
4720

t28
160
96

BI(d) It represents the total selling price / revenue of cakes and

Fridan Saturday and Sunday for 4 weekends respectively.

drinks on

B1

BI

a)(2t

BI

BI

(b)

End of Paper
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1 (a) Given that
3x-22
S-x

(i) Evaluate y when x=-6 andz= 4

v

(ii) Express x in terms ofy and z.

5y-xy=3x-Zz
5yt2z=x(3+y) -M1

S1t+22

3+y
-A1

1

-Ml

-A1

simplifu (#)'' e4nessing your answer in positive index.

-15oa 610 - a

I u)'
4a4 bs

_ 3(-6)-2(4)
s-(-6)
26

\r
- -2:-8111,

t1l

t2)

t2)(b)

Bendemeer Secondary School
2021 Preliminary Examination / Sec 4U5N(A) / Elementary Mathematics @aper 2)
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(c)
3x-L 6+x_<_

32

6x-2<18+3x
3x 120
, a61

7-4x2(d) Simplifu
axz -1ox+3 

'

(1+2x)(r-2x)
(4x-3)(2x-r)

_ _(L+zx)
(4x-3)

-Ml

-A1

- M2 for factorizing the numerator & denominator

-Al

tzl

t3l

Bendemeer Secondary School
-Oi 
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2 Mr Lim used to drive to Johor Bahru, Malaysia, over the weekend for staycation and he

would fill up the petrol tank of his car before coming back. In Malaysia, he would pay
Malaysia Ringgit, ivfYR$ 125 for x litres of pekol. Due to the current COVID-19 situation,
Mr Lim no longer travels to Malaysia. He found that he will be getting 28 litres of petrol
less for Singapore dollars S$40 which is equivalent to MYR$125 in Singapore.

(a) Calculate the currency exchange rate from Singapore dollars to Malaysia Ringgit. t1l

S$40 - lvrYR S125
S$l = MYR $3.125 - Bl

ft) Write down an expression, in terms ofx, the cost of 1 litre of petrol in Singapore. t1l

ao -Blr-28

(c) Given that the petrol cost more in Singapore by S$1.20 per litre than the petrol in
Malaysia, form an expression in terms of x and show that it simplifres to
3x2-84x-2800=0.

^o -no = l.2ox-28 x

40x - 40x * 1120 = 1.2x2 - 33.6x

1.2x2-33.6x-ltZo-o

3x2 -84x - 28oo = 0

-Ml

-Ml

-A1

Bendemeer Secondary School
2021 Preliminary Exarnination / Sec 4U5N(A) / Elementary Mathematics (paper 2)

PannerlnLeaming
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(d) Solve the equation 322 - 84x - 2800 = 0.

x - (- s4)r{=Zi,=G)GrEoo)
2(3)

-Mt

t3l

tll

x - -Ga+)t'laddiB -Ml
6

= 47.6 or - 19.6 -Al

(e) Find the price ofpetrol per litre in Singapore.

40

47.6 - 28

=$2.M/litre -81

Bendemeer Secondary School
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(a) A dartboard below consists oftwo concentric circles with cenhe O. The difference

between the radii of the two circles is 2.5 cm. The diameter of the dartboard is 46 cm.

ClT,|

46 cm

(i) Given that ,4 , P and B are three points on the smaller circle and the arc length of
7APB:77 Fnd angle AOB in terms of n.- ft crn.

18

i*n - (2o.sXa)

o =1n9

-Ml
-Al

t2l

t3l

(ii) A dart is thrown, find the probability that it vrill land in the sesrent lPB.
Correct your answer to 2 decimal places.

Area of segment :)fzo.s'1 [i" -.t, (i")]
= 159.80

Area ofcircle : z(232)
:1661.90

Probabilitv: 1se 80

' 1661-.90

=0.10

-M1

-Ml

-A1

Bendemeer Secondary School
2021 Preliminary Examination / Sec 4E/5N(A) / Elemenrary Mathematics (paper 2)
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O) The diagram beiow shows a watch tower. It is made up of2 parts, cylinder 1 and

cylinder 2 with radius EF= 1.5 m and GIl= 5 m respectively- Cylioder t has a height

of BF - 7 m from the ground level. A camera is fixed at 1.5 m above from the base

of cylinder 2 and 50 cm horizontally away from G.

Camera. 50 cm from G

Cylinder 2

1.5 m

Cylinder 1

7m

Ground level

1.5

(i) Show that FC is 8 m.

5.S 8.5+FC -M1

t
* A

II

t

I

D

C

121

s 7+FC

38.5+5.5FC =42.5+SFC
4rc=68

FC=8 m -Al

Bendemeer Secondary School
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(ii) If an intruder is hiding between DE, he cannot be captured by the camera and DE
is referred as the blind spot. How high should the tower be raised so that there will
not be any bliad spot?

Ir, r be the height that the tower should be raised

515
1.5 8-x -M1

40 - 5x = 22.5 -Ml

t3l

t7.s
5

x = 3.5m -Al

Bendemeer Secondary School
2021 Preliminu'y Examination / Sec 4BSN(A) / Elementary Mathematics @aper 2)
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4 (a) During the Home Base Leaming ftIBL) period, the times taken by a group 30 students in

Class A to complete an assigrunent were recorded and represented in the Stem-and-Leaf diagram

below.

Key 2 3 means 23 minutes

(i) 40Yo of the students took more than .r minutes to complete their assignment'

Find .r. tll

(iD l9 x 3o: 12
100

x=40min -B1

(ii, Find the median time t1l

Median: 36.5 min - Bl

(iv) Is the median or the mean a better measue of c€ntral tendency in this

distribution? Explain.
tzl

(v) Find the sandard deviation of the times taken. t2l

Standard deviation - 46707 
- 

( tL47\2
30 \:0,/

: 10.5

2

3

4

5

6

7

35577889
223456679
01L24667
2245

2

Bendemeer Secondary School
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(vi) The standard deviation of the times taken by students in Class B was 9.02.
Compare and comment on one difference between the two distributions. tl]

The standard deviation in class B is lower. hence the times taken bv students in class
are more consistent. - Bl

(b) The table summarises the age of 235 employees in a company who went for vaccination.

(i) If one employee is selected at random, find, as a fraction in its lowest term, the
probability that this person is less than 30 years ofage or at least 50 years ofage. l2l

67 35

-+-235 235
-M1

102 -A1
235

(ii) When two employees are selected at random, Randy claimed that the chances of
sslsgring one male and one female under the age of 30 is at least 0.04. Justifu if
he is correct. tzl

37 302l_ x _1
'235 234'

= 0.0404 -Ml

He is conect - Al

Age (years) 20<x( 3O 30Sx<40 40<r<50 50<x<60
Male 3'7 46 )n 15

Female 30 35 32 20

Bendemeer Secondary School
2021 Preliminary Exemination / Sec 4E5N(A) / Elementary Mathematics (paper 2)
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D

H

(a) Find, stating your reasons,

(i) al,gle BCA .

angle BCA = 320 ( angles in the same segrnent) - Bl

(ii) angle BAC

angle ABC = 900 ( angle in a semi-circle is 900) - Ml

awle BAC:1800 - 900-320 -Al
:580

Bendemeer SecondarY School

iOit frehminary e*arnination / Sec 4B5N(A) / Elementary Mathematics (Paper 2)

PartnerlnLeaming
375

In the diagram shown below, IBCD are poinls on the circle with centre o and diamoter lc
BE passes through O and the ratio of DE:CEis 1:1. F is the intersection of BDandAC.

8G is a tangent to the circle and I/CG is a straight line. Angle ADB = 32o.

B

G

C

t1l

t2)

Page 10
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(iiD angle BOC

angle BDC = angl e BAC ( angles in the same segrnent)
=580 -M1

angle BOC:2 atgle BDC ( angles at the centre is 2 times the angle at circumference)
:2 x 58'
:116' - A1

12)

t2l

t3l

argle CBD = 1800 - 2(585 ( perpendicular from ctr bisects, chord, ADBC is an isosceles A): 640

argle FBO : 64' + 2
= 320 -Mt

(b) Given that angle HCE= a, Show that angle BGH = a.

angle EBG : 900 ( r"ngent perpendicular to radius) Ml

angle GBC = 900 - 320

= 580

angle BCD = angle BDC: 580

angle BGII + 580 : angle BCD + atgle HCE
angle BGH + 580= 580 + a

angle BGH: a

-Ml

-Al

Bendemeer Secondary School
2021 Preliminary Examination / Sec 4B5N(A) / Elementary Mathematics (paper 2)

PartnerlnLeaming
376

Or
angle EBG = 900( '-ngent
perpendicular to radius) M1

angle BEC - 900( perpendicular
from the centre ofcircle bisects
chord) Ml

given HCG is a straight line, angle
HCE and angle BGH are
corresponding angles.

Hence if angle IICE= a, BGH = a.

Page 1 I

(iv) angle BFO

arSe BFO + an$e FBO: I 160 (sum of interior angle : ext. angle)
angle BFO + 320 :1 160

an}le BFO : 840 - Al
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The diagram shows an empty triangular prism with three rectangular faces and two congruent

triangular faces. IB:6m,AC:5.5mandAD= 12m Angle CAB:30". FXis the shortest

distance from F to DE

D 12m

5,5 m

C

(a) Show that FXis 2.75m.

sin 30' = -B1

FX:2.75 m

A

E

F

FX

5.5

i1l

lz)

t2l

(b) Calculate the letglh of ,4X.

cos 30' = 4
DX:4.76 -Ml

(Anz - 122 +4.762
AX -12.9 m -Al

(c) Calculate the length from I to F.

(Anz-(Anz+(H/)z
(AF)z - (12.9)2 + (2.7s)2

AF = 13.2m
-Ml
-Al

OR
(AF)z- (DA)z+(DF)2
(AF)z= (tz)z+(s.s)z

AF:r3.2m
-Ml

-A1

Bendemeer Secondary School
2021 Preliminary Examination / Sec 4B5N(A) / Elementary Mathematics (Paper 2)
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(d) Calculate the length ofBC, hence or otherwise find surface area ofthe prism. t3l

:3.0153 m -Ml

Surfacearea=21(i) 1e)1s.s1 sin30l +(12 x6)+(tzx3.01s3) +(rz xs.s) -Ml
:191 m2(3s.0 -Al

(e) Calculate the amount of water, in litres, that can be filled into this prism.

[1 /: 1000 cm3 ]

volume:; (6)(5.5) sin 3o' x 12

99m3

tzl

-Ml

1000000 cm3: 1m3

99 000000cm3:99 000 / -Al

Bendemeer Secoadary School
2021 Prcliminary Examination / Sec 4B5N(A) / Elementary Matheratics (Paper 2)
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In the diagram below, A, B and C are points on level ground where I is due north of B.
AB-SmandBC:7.4m. The bearing ofB from C is223o.

North

8km

7.4r

(a) Ftud argle ABC.

C

arrgle ABC.: 2230 - 180 o

: 430

t1l

12)

-B1

(b) Calculate the distance of AC.

AC= 82 + 7 .42 - 2(8)(7 .4) cos 43' - M1
:5.67 m -41

Bendemeer Secondary School
2[]l py6liminary Examination / Sec 4B5N(A) / Elementary Mathematics (Paper 2)

PartnerlnLeaming
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(c) A 6 m high flag pole is placed at C.
Find the greatest angle ofelevation ofthe top ofthe flag pole along the path,4B.

Let the shortest distance from C to BA be x

x
sin 43" = 

7 A
x :5.04678 -Ml

t3l

t3l

angle CBX = 800 - 430

= 370

sin BXC sin 37'
7.4 5

sin 37' x 7.4
sinBXC = 

5
BXC = 63.0" or 180" - 63.0"

: 63.0" or I 17.00

Bendemeer Secondary School
2021 Preliminary Examination / Sec 4U5N(A) / Elementary Mathematics (Paper 2)

PartnerlnLeaming
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Let the greatest angle ofelevation be d

tanl: 6 -Ml
s.0467A

0=49.9" -Al

(d) Given an object Xis 5 m away from C and the bearing ofX from .B is 0800.
Find the two possible values of angle BXC.
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In the diagram, OPQRis atrapezium. Given that \OR = PQ, OX =iOa arrd OS =;P .8

Z is a point on Pp such that SI is parallelta OQ.

p

aP

f

Bendemeer Secondary School
2021 Preliminary Examination / Sec 4U5N(A) / Elementary Mathematics @aper 2)
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(ii,
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(c) Find the value of

Area of L ORQ

Area of LOPQ '

Area of L PST

Area of L POQ

Areq of L OxR

At'ea of tt'apezium ORPQ

Area of LOXR _ 1

Area of trapeziumORPQ 15

(D

(i,

Area of LORQ _ t
Area of LOPQ 2

-Bl

t1l

tll

Area of LPST _ ( 2\2
Ar""rf LPOa - \i)

:!
9

-Bl

(iiD t2l

-82

Bendemeer Secondary School
2021 Preliminary Examination / Sec 4U5N(A) / Elementary Mathematics (Paper 2)
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(b) Show that R, Xand 5 lie on a straight line .

F? and fi3 are parallel
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An electrical company wants to launch a new air purifier. After calculating the material,

production and marketing costs, if the new air purifier is to be priced at $x (in hundreds),

the estimated profit $y (in thousands) per month is given by the formuia

y = 5(25x- S.r2 - 10).

Some corresponding values of, and/, correct to two decimal places, are given in the tabie below.

.r (in hundreds) 0 1 1.5 2 2.5 ., 3.5 4

y (in thousands) -50 50 81.25 100 p 100 81.25 50

(a) Calculate the value ofp. tll

p - 106.25 -81

(b) On the grid given, draw the graph of y = 5(25x - Sxz - 10) for 0 ( r S 4 where

x is in hrmdreds. t3l

Bendemeer Secondary School
2021 Preliminary Examinetion / Sec 4B5N(A) / Elementary Mathematics (Paper 2)
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(c) Use your graph, find
(i) the profit ifthe air purifrer is to be priced at $120

$63750 B I (Award marks based on graph)

(ii) the amount that the at purifier should be priced in order to eam the maximum
profit.

$250

(d) Write down an inequality to describe the range of values of .r in order to make a
profit.

0.45<x<4.55

(e) What could be a possible reason for the loss ofprofit if the at purifier is
priced at a higher price.

There may be less people buying due to the high cost.
Or
More money needs to be spent at marketing.
Or any other logical reason

100- 10
taogent

3.3-4.5
= -75 -Al accept ( -65) - (-85)

(g) By adding a suitable skaight line on the same axis, find the solution ofthe
5(5x2-25x+zs)-o

t1l

tll

t1l

t1l

12)

t2)

ZSx2-125x+125=0
125x-25x2-125=0

L25x-25x2 -725+75 -75
72Sx - 2Sx2 -50 = 75

x=1.4,x=3.6
-Ml
-A1

Benderneer Secondary School
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(0 By drawing a tangent, find the gradient of the curve at x = 4.
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10 In March, The Straits Times reported on the increase in electricity and gas tariffs for
household in Singapore.

Source : htms ://www.straitstimes.com-/sinsarore

(a) Based on the newspaper report, what is the average monthly electricity usage in kwh for
a four *room Housing Board flat?

s62 -Ml
22.55-20.76

-314kwh -Al

(b) What is the monthly average eiectricity bill, including GST, after the price increase for
a four-room Housing Board flat?

314 x22.55 x 1.07 - M1

- $75.76 -A1

Bendemeer Secondary School
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Since 1 November 2018, consumers of electricity can choose to buy electricity from a retailer oftheir
choice, or continue to buy from Singapore Power (SP) Group at the regulated tariff.

The ce of one of the electrici retailer are shown below

Source: Energy Market Authority @MA), https://wrry.ema.sov.ss/ole*electricifimarket.asox
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Consumer Advisory for Open Electricity Market

* Swltdring to an ellcqury rett$Er b r}qfi ctm$,tJkory, The.e is no deadlfte 1b.,1 sviikh "{f sqtake
It your tlme to understand your options b€fore makng a decisircn.

A Swltching to E retailer wifi not affect yos dBctricity ruppty. Sp Group wlll conthue to operate
l: the natronal po,,rrer grid aBd deli,v"er elec$;city to you.

a There ar8 tlE types ot stflda.d ffice pla.s:

ja Fi)€d Prica Pbns are more suitabie for consunter: who preier a constant ele{t*city
lE rate thror€hout lhe contract duration. The electriqty rate may be hBfrer or lovler
f tnan tfre regnrlatert tariif durlng the coitlact dx.ation, at the r€g&lated tarifi is

rBriewed every qrjarter:

-. 
olscount Otf tst€ f{.tJbd &rif plais prbvide a ,ixed discount ltf the reg.rkter,

X tardt, bJt the electdcitl. ,aiei will dlange !vhe! the reg{rlated teriff eh8r}ger These'
U prani are more suitaod for consumers ivho do not rniio cnanges in eteciicity rates- ev€ry quEat6r so long as * ig low€r lhan.the rcgulated tartff.
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Bendemeer 2021 Prelim 4E5N EM Paper 2 Marking Scheme

(c) Mr Lim stays in a four-room Housing Board flat.

Based on the average usage of electricity ofa typical a four-room Housing Board flat,

calculate the difference in the total amoult Mr Lim will have to pay for electricity if
he chooses between the " l2-Month Discount Off Tariff Plan" or " NTUC Members'

Exclusive Plan." [Also consider all rebate in the calculation]

76.3

tOOx 
22.55 x 314

= $54.03
= $57.80 (w gst)
Total for the year : (57.80 x 12) - 20 = $573.69 - Ml

L9.55 x3l4
= $61.387

Total for the year = (61.387 x 12) - 30 = $706.64 - M1

$7 06.64 - $673.60 = $32.95 -A1
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Bendemeer 2021 Prelim 4E5N EM Paper 2 Marking Scheme

(d) Mr Lim wants to choose the most cost effective plan. He will not be referring any of his

friends to get rebate. Given the additional inforrnation given below, suggest a suitable
plan for Mr Lim. Justifu any decisions you made and show your calculations clearly.

OJarterlv Household Electrtcity Tarifir

12)

212 2A43 2121
23.02 a'l3 z&lr

?25S

t -5.6 R O.i - D.. B rs - xr lo rrt - ltnrb rd "!d 2C clr - 0.. & r.. - rltr a rar . r$a

Source h@s ://www.ema. gov. s g,/Residential_Electricity_Tariffs.aspx

Usir.g the 4-room flat usage and the year's tariffrate for estimation

(100o/o - 23.7o/o) x r < 18.05
x 123.66 cents - Ml

If the tariff is less than 23.66, it will be more cost effective for Mr Lim to choose the " I 2-Month
Discount Off Tariff Plan".

Based on tle charts, there are two months where the tariff is more than 23.66 cents. Hence at this
point of time, " 12-Month Discount Off Tariff Plan" is a better choice. - A1

-END OF PAPER-
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