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Matherualicol Forr ulae

CouptNnd interest

M0tx$olion

Triganotnetn,

.tloJiJlr'cs

'lo(fll amoxnt = P

Cuwed surlbct areu ol'a cone - rrl

Surfacr: arta ofa sphere = 4zr2

{ !

)
l+ 'j'

r00

I

Volurne ofa cone = l zr)l
J

Volume ofa sphere = l zrt

Area ot'triangle lfC - t_. alarsln L
7

,l

Seclor area = - r''d , whcre [i is in radians

Arc length - r0 , wherc tl is in radians

abc

--:_+E-
sin I sin B sin C

at - &t +c) - zbrcos,4

Mean =

Standartl tteviation =
It'

4€3r.&{0{6l0zPRE Ll MSt2021
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(a)

(l))

sirnorirrfi=,,{{;

3

Answcr all thr: qrtcstions

,4nsu ct

t:-l

(i) Evalrtatc i' wlten nr,at , = I1

(ii) lixprcss -r in tmtrs t'['J' mtl t

1:5N.tO{lr/0zPRELlMS/.2021
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lnsxcr t

llns$er x

[Turn over

i3l
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4

(c) (0 Express r'-5.r-l in ftc tbnn (x'r /r)r+,t.

zlrr.trter

(ii) lJence, statq the coordinalcs ofthc nriniurum point olthc gmph o{

r--5x-J.

I2l

.,lnsu,tr I i fl'i

(d) 3o1u* I *J=2.5.r+l 3-r-i

/nsv,er ,l' OI iJ,J

PartnerlnLeaming
726
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lrl

t2)

2 (n)

5

The diagrarn shows a {ritngle ,4BC witb ,,t8 prodnced to D.

l8 - l8 cm, BC=20cm,,4C=22cttt, DC=30cn: and angle,'lDf =39"

C

7? ffi/
rfO clll q*

,){r'
o

n

Calculate

(0 twgle CAB,

l8 cln

PartnerlnLeaming
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(ii) an$e CDD,

(iii) the arcs of triargle iCD

I

/t sB,er

Ansker

ll]sv,'sr crnt l2l

{E5M4048./0rlPRE!l$s2021 [Tum over

\



BP-728

6

(b) The diagram shows a dtombus lrCD wilh sidm of lengdr of l8cm.
CDD is a scctor olthe circle, cenre C.
,(8D is a sector oftle circlq cer*re ,4.

AngleBCl)= 30".

l8crr

(0 Chatlge 30" to radians, Ieaving your answer in tenns ol' z.

Ansu,et

(ii) Calculate {he shaded area, leaving your answer in thc loru c + izr , where c and

b are integers.

lnsw?r

B
A

CD

Ill

lTurn over

t3l

4 ESfgl Ct&0ZPREL lM 92321
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1

3 (e) The table shows the currency exchenge raie b€twcet Singaporc dollars ($) and Thai

Brht (TllB) at a money changet

Belbre Adam weni on a trip to'lll.ilan4 he wcnt to t}e money changer'

(i) tJe changed $E83 into Thai Baht at the money changer'' 
Calculale how much Thai Baht he rcceived'

(ii) when Adrm rctxmed .o Singapore, hc had 2&0'l"HB lefl'

I le went to the money changerto drange 20@ THB to Singapore dollars'

Calculate how much he received'

Ansv'er

lnswer $

/tls\t'zl

4E6&{o{ 8&2tiPRELlMS202l

PartnerlnLeaming

?{B ill

trl

o/" tzl

[fum over

(b) Thc priceol'a w rc'fi ot Ure etld of 201() rvus l"''r krntrthsn at thccndof2018'

iii" p"li 
"f 

,f,. \rdl$lt at the end ol'1()20 war '51i' highcr than ur 0rg erd of20l9'

Calculate the price ofthe walch at the end of2020 as a percantage ol'the price at the

e d of20l8.

Buying
) 4.08t

729

T
I
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3

(c) Wat€r &nund in Singaporc i5 cunently about 430 millior gallo*s a day with homes

{donestic) consuming 45% and t}e noft-domestic scctor bking up the rcst.

Civen that 250 litres is equal to 55 gnllons. find the daily an:ount ofwater colBumplion
in &e domestic sector in litres.
Cive your answer in standird fonn.

/nswer

(d) 1 .08 x 1 0-' met es can be written as & microlnetre3
FiBd L

llruwer k=

litrcs I2l

lll

485,\Y10{&0?/FFeLlMSn02 1
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Ill

ill

ttl

ill

ttl

9

4 'Ihe first lbur terms in a sequence ofnutnbers are given below'

T5

(i) Cotnplste tlrc row ifl the abave aable tbr 4.

(ii) Fhrd an expression, in te[ns of n' lbr d.

in*,,'er

(iii) Evalulle f;or

Ans*,et

(iv) I, and 1,, are consecutive telrns in the sequs,ce.

Find and sirnpli! an expressiotr, in terms, of p, lor Tr-, -Tn

:lnsu,er

(v) Explain why two consecutive tcnr|s of tlre seqrre*ce canno( ltave a cliffetettce of 4

lnsvcr

(vi) Th{, first fout lenns ofanolher sequence ara 8, 18,32 and 50.

By using (i) and {ii} or otlerwise, wrile down ao expressiou, in lenls ol n, for the

nth temr, I, ofthis sequcnce.

,4ns*,er

i r, *txz =2xl -2xl
T, --l xZ+3x2 =2x{l+3) =2x4 =8

T, - I x7+3x2+ix? =2x(l+3+5) =Zx9 -le

ji = I x2+3x2+5 x2+7 x2 =2x(l+3+5+7) = 2xl6

[Tum over

trl

4E5N'4 0! 0/021aREL llt sn02l

PartnerlnLeaming
731



BP-732

t0
,J1

5 The vsriables x and ), are connected by thc equation y=1.+:-4

sonre conespoaeling values of x and -v, correct to two decimal places, ore given i,I thc lable

beiow"
0.5 I r.5 2 3 4 5 6

v
.)nq *0.61 p -1.11 0 2.08 4.93 8.5

(n) Find the value of p

Answer

(b) Using a scale of2 cm 1o reptsstlt I unit on each axis, dt?w a horizontal x-axis for

0 3.rS 6 aada vertical ),-axis lor -23v39.

On )llour ares, plot the points giveo in lhe table and join thern with a snootlr curve'

(c) Use your graph to find the solutions lo the equatiorr t.i-t =o in lhcrange

0ir<S.

lnsu'er x =

(d) By drawing a tangent, llnd the Sladient oathe c{rve at (4' 2.08).

lnrver

lll

ijl

t2)

111

i t'l

12:

(e) (i) On ltre sa,ne axes, draw the line with Srattlenr ] that passes thmuglr the

pint with coordinates (3,2) .

(ii) Wrile dorvn the equatron olthis line.

lrsruer

(iii) Write down lhs coordinates ofthe points where the li e intersccls the curve
in the range 0 3.r ( 6.

lnsu,er

flum over

r11
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I tl

t3

6 {a} A survey was carried oul to l}fid (he &noB$g otrmoney sp*Tt by lot crslo$e$ in a

supan arkel

'llis inlbrmaticn was grouped x follows"

mber ef
I

35<;r*5* 23

i0<.r<?J 2*
?5<.ril00 l?
t0$<x<125
135{iSl50 l6

Total

it Cornplere !l'le fotlowing Listogram to rspreaent *e rcsrrlts olthe survey'

Nurnber ol
customers

;1
Anou*t spert1 $

t5i)

(ii) Write dewn th* rnedian class.

Ar?s\.,'€r

(iii) Write down the modal class.

l

ltL

(iv] Write dowu an advantage ofusing a histogram to prBsena Lhe tEsults oltht
surrey.

inswer .....

{&51d}41{8,6&Plt!.l,l*{$a}0il

PartnerlnLeaming
735

ffum over

Lrl

ii l{!i

:1

i{

$<.rS25



BP - 736

t4

(b) Jane lrs taa mirs in a bag.

Thcre arc four 201 coins, three 501 coins and lhree $ [ coins.

She took two coins irorn the bag without rcplacsmcnt.

(i) Dnw a tree diagram to show the probobilities oflhc possible outcomes

Fin{ as a lraction in its sirnplest tbrm, the probability that

(ii) lhe two oins have direrent dcnorninations,

lnswer

(iii) tiie totrl vatue of lle two coins is mora than a dollar.

inswer

I2l

tll

[Turn ovar

t tl

rE 5r{{048/0zPRELrMS,/2021
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7

t5

(a! A c.ontlirtcr is it ptistu wittr a cross sqJtiotr irr rc slral)c ol'n riglll'nogll)(t tliatlgle
'I hc etutaincr has a heigll of l2 utlt.

W:rte[ is pourcd in(o tlle crnp(y contaitler tt a conshnt rate '

lL takcs S tniltutcs to {ill thc contiritlct'

Allcr I lrinutl:s lhc dcplh ol'the water is d cn:'

l'iltl thc valuc ol r when r/ = 6 cm'

I

ll on

. t-. --

T
a

in:;u'u I =

I E5M4On&C2TPRELIMS/2C21

PartnerlnLeaming
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t6

(b) llrc diuBraul sltorvs a pynurrid with rcctargrriar basl zlllCD arr<l vcllcx .0.

,,lf = l (r cnr , IJC = l2 cnr. ,48= RD=CE =l)f, and thcheightofthe pyrarxid rs

74 a,ll..

E

i
":

l:

,l

(i) Find the )cngth ol /3/i

(ii) Cllculatc thc angle DO.B

,,1tis\ver

PartnerlnLeaming
738

cm [31

.'lttsiYer

4f $N/404 g02iPRELlt,'!S,r021 ffurn over
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l1

(iii) A smallcr, similar pyranritl ol'volrtnrc 24 cnrr is temoved lionr tlrc top0f thc

o ginal py,"mid.
The diagratn below sltoivs the solitl renuining.

n.t

0

It

Firxl (hc lotal sm'hse arut of llte t rltnainilrg solid

fi

,btst.er c t I rt

1EsNr40{aiiorPREL1MSi2021
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li {a)

(i) angl* 8zl[.

rlt

PartnerlnLeaming
740

P

t)

!,

lc<t
!?

O is lhe cenlft) ol'the circle passittg lhrouglt /1,.f:', l) and C.

Artglo DO('= ll4' anrl nnglc CBO = 54' .

lp is a tllgcnt to the circle at I).

Filrd. giving reasons lbr each:ursrver,

tlt',ltye ; i2l

(ii) rngle pD{',

/nyvtr

4E5r*?048/!ZPRELmsno2 1 [Turn over
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(iii) angle lj('l],

(iv) anglc C'll,l|.

l9

PartnerlnLeaming
741

l'r',

irl

0lll

(b)lhetliagtanrslrows3circlcswithdiarnelcrcr/utrr.2dcnralld3(Icntlcs}rcctively'
l'iml, iritenns of .{ lftl (/, the differcncr in arcit bctwcen tlle tttts[aded n:gion ;rnd thc

shadcrl regioll.

iststttr

,lnstrct

,,1n.t tt'cr

?<l
?d

,1q5M,a0,lB/t)z/PRELlMS2021 [Turn over
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2l'
9 iBCD is a p:rrallclogrrnr and C is a 1rcint on Z1).

l'heline BF produccdrnsets DC a{ I aN rtD pro(ucctrt !
Gf is parallcl to zltr

It C'

t:

ilD

(a) Shorv rhattriaugles llCl'nnd 8OI' are sinr ilar'-

/lttsttcr ...

(b) Nnnrc a trianglc that is silnilarto trixDglc BDli,

,.1ttsv'et

(c) Civcn lhfll .4D =ZDE ,!1rl.d

ti

(i) !)F

l2l

lrl

.18

lnsver

,E5|140{S]0ZPRELtMS/2021
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lL)

(ii) GF

NE

{iil) Area o{ AEDf
,*ztt ol ABCD

.4nswer

/ns\!er

ffurn over

trl

IESt i/(o48,!2/PRELlrt{51202 1
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BP-744

22

l0 Jo3 iB inlere3t8d to buy a new crr.
l"le has shortlistcd 2 cars, rvhi*h he intends to drive tbr l0 years.

The lbllowing tables contain specifications of the tws cals, interest rales for c:rr loans as

well as the applicable load tax.

Road Tax F()rrnula

(a) Calculatc the difl'erence in rcad tax payable between lvlodcl ,'{ and Model J?.

lnsver $

!!5M!0( 8/orPRELr MSr202i

PartnerlnLeaming
744

Model 3Car Model I
lurirre Capacity (cc) I498 t69 t

Fuel Type Petroi Petrol Eldclric

flal consurnl:tion (km/L) 26.3 I 5.1

F{el {ank Capaciry (L} 4U 50

Cosi $ 104 9e9 $87 999

Annual maintenance lee $463 5189

Sirnple interest rate l'or car
lonn per anaurlr

t.88% 2.18%

a Road Tax formula lper annum)

EC < 600 cc S$40t} x 0.782

600 cc < EC s 1000 cc I 0 25 x tEC - 600)l x 0.78?

1000 cc < EC J I 600 cc [SS500 + 0.75x (EC - l&0)lx 0.782

1600 cs < EC < 3000 cc [5$9-50 + 1.5 x (EC- 1600)]x 0.?82

[Tum over

t11
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2i
Ioc u;linralcs that hc will travcl approxilnalcly 20 000 klr'! per year aod pe(tol Ddces are a1

$2.57 pel litru.

Jo* owns n credit cald which gives hirn a discount of 219' olf ;retrol priccs'

ii.' *ili pny $3.5 000 clsh lbr ltc tlownpnynrcot for thc car nrrd takc a cnr loan lbr'7 vcars'

(b) Considelirtg tltc tbovc lhctors ofownirg tlrc t*'o cas' Joc thinks thilt hc \ryill be

paying lcss ilhe buys lvtutcl I ins(cad ol'Modcl li'
ls Jos concctl'

OND OT PAPIIII

4gsi.,r',lM8O2i PRELIMS/2021
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?0Zl 4lr5N [Malh Prclinr Pt Marking Schcnte
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l

Solltior
I

:tz x3 XI2. a

?84b
l. The title is biascd

) lL does not allol} rcader 1o nrakc hislher own iudgenrent

Unequai spacing of the dota/ lnconsislsnl Scale/ Not all conseculive dila
3re slroltn
I ll exaggemtcs thc dill'ercnces betwecn the &ln

-qB
.1. Hcrizontal ,xis does nol start lrotn zclo

2.

OR

es the ditlerences heL rveen thg data) This ex

Sr, - St,
- 4tL?)z + 15(12) * [4 (l1)'z + 1s(11)]

= 7S$ - 649

4

(x-1)"
2-3+3I
(](-1):
3r-1

3(1-
5

6 v=kv,
.'l14Zk-''/-u*=+
7k-4k=+

!{

k

v

+

3

'l (r)

13n+7 - 12 tll

3n+1=2+,1
n=0.5

? , a,tt -a
+lr

8
lo0

560 C00

r = 2.64

(t * r-)
3

j9 x 800 000 = $560 000
30

= 1 209 508

D II9(a)

I

I

I

I

I 7(b) 
Ilt
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e(b)

9(c) 10%
Il0(a)

r0(b) 3y(8r*s)-(8 x'5)

\ 1v(32) = 43

zD0l, * 76,991"

= 51.5045'
zotll = 90"
Bearing = 90-51.5045

77.7 {3 i
1
'1'he ansrYers are iislimal.s
llre exact

I (b)
l

l!l3t x1=0,2cnr:

cl]l : 500 rn

1r5000C

I .1 a( ) LECIT = LAGD {Eivan}
,46 = Ef, {givel)
zCHE = zADC {opp Zs ir a panllclograrr)
A,4 DG = A8HC {AAS)

l4(lr) ABH & ADO
or CBD & CllS
or CHF &CAD
& olher accapEble nnsrYen

rm

PartnerlnLeaming
748

I
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r 5(8]

r5{t}

1

5=f
(1,l)a

t B,l

yt,r)

rt 0

-+

PartnerlnLearning
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,..

{1-!)I
J

B

t

(c) []t I
a!)g) ritl
(lrt') tltJ

C.) [r]]

l7(a)

L.73
)

r 7(b)

00
0

I
0

0
0.6

I )

BP- 750

4

l*l--

PartnerlnLeaming
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I

I

I

I

I
za*E+!\
=2d+w
= 27 74 -3.-d!i,+ !)

2ut

0-002s
0.0011

1?(c)

54

zo
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20(b)

j

I
I

|x+x1ca+e;=lx6x4x2
f,|I * 6 unils

o-*4-6=*70
2 I(a) 1:n i
2 r(b) ]x rS x zo +|x zs x (u + 20) = 825

ot;34
2l(c) DislAncc (m)

r{5

1

S16

i50

t5 6*

TIme (s)

-9<2r-1&2x-1115
-8<2x&2a<L6
-4<.r&x58
-4<.r B

22(a)

l2(b) 3y-(y-5)=u
3r-y+5=11
,=3
Srbstys3:x=3-5--2
:.x--2 =3

2?(c ) number o s0lutions
Bee.usr 2r +3rl = 2 ard x + 1,5y = l are the same lin€ gcometrically, hence tley
interseet at infinite gumberof

23(a) 2

30=20cln
23(b) x27 =lrz

12\
t

I
27

a r 5400 = 1600 crnr

-1J(C,,

24tzi) 33 marks

24(aii) 17 -26
= 11 msIk

24(aiiil 12 narks

24{aiv} 30.5 urarlrs

24(b) tes( I!r'a3 morS lficuil
!](!:lt!r!' the ]Iedian for is lower *ar tlttt of H

5

PartnerlnLearning
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r. ili lr -l

5I
T

1i-'

l5.r:
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l:' , i:i lll I

I

i

I

I

-l

Itrrre r* ?!t1{
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3ci I itt
254 l 954545 455

-}i*.x
55

45%x1954545455

= 8.79S xl0 i (4 s.a.)

= 8.80x10' (3 s-l)

r.08 x l(} rnr 
= 0.108

4=lx 2+3x2+ x7+7x2+9xZ

=2x(l+3+5+7*9)
--2x75

3cii

ai

4ii T, - lnr
4i ii &1 = s0$000

T'-t -Tv

=/1p+llt -2p7

-2{ p1 +2p+l- p!}

=2{7p+1)

=4p+2
4v \'11:rrl,49+2=4

I,2
is not gn

X,=2{n+l):
-t.25

ro 0.65, 1.5 to 3.6

l. to 2.98

l)r,r\r iBg rhe lite

5vi

5s

5b

5c

Jd

5ci

5eii t
-_'-,

5eiii

PartnerlnLearning
755

=50

lriv I
I

I

I

I

*l
I
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I

Alnount spslral $

i

l

t

:
;

2Ae

it

I
,\
;

4t
$l

.t

a

:
9

50c /.

)(\?

50c

50c

sl
2&

50c

sl

3
i

'. sl
, 2Ac

'10

I

9

I

PartnerlnLeaming
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6ri

+ 'iI i ,{n

50<;S75
6aiii 2..5<-r!50
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6bii

6b iii

7bi i

_4J12 32i--x---x---x-t0 9 l0 9 10 9

r<

43 33 3

-x-+-x-+-10 9 r0 910

t(

t

tan IFEB= lo
24

zDEB=2xw{tt9
24

= 45.2'

PartnerlnLeaming
757

tl---.-
lTbi I

I i -_ -_ i

I
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Tbiii I

Volume of original pyranrid =-xl6xl2x24

= 1535

.t., 24
'1., ' 1536

t. I

lr4
Perpendicllar Height of ibcc .{68 =

-J6n
Perpendicular lleight of ibce 8EC =

= J540

#r:8,

Arca ol4 trisngular fhces oforiginal pyramid
t

= 2* l, r6x J6l2 + 2x lx l2x..G46'22
ArEa oi4 triangular tbces of smaller pyramid

I

= --x Arca ofl4 tnangular I'aces oflorigiual pyramid

Area of 4 lrapeziums

I5
= - x Aree of4 triangular faces oforiginal pyrantid

l6
Total surface area

r< t 

- 

| 
-= J.1 v 12v l; 1 6 ; J6l 2 + 2 * I r t zx J640 ) + 4,, 3 + I 6 x I 2t6 2 2

= 860cnrr

!6: - {r"

0C8 - 54' {basc I of isos. A)

BlE = 84'-54' (ext. I of A)

= l0o
&ii

ooc = 
lrs!--$|" 

(base I or isos a)7'

= 48"
gOC = 90'-48' 0!n J. rad)

Eaiii __- 84" . .
DEC =:-:- (l al centre = 2 x .{ at circumlbreoce)

= 42'

ECA = 546 - 41 o (bssc I of isos A)

-tro
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8b

44
3rd1

.'

Dit'l'ircnce between shaded and Unshaded ltegion

3rd: 3*d?

.l

lrd)
?4

Shxle4 llryirttt

= od: - n(!\2'7

3nd-

4

Unshaded Region

3d .. 3tdr=t(;r----{
gnd' 3rd)

IBFC = IEFD (Ved opp. Zs)
teslAA sinti

-tr#1r.'(Alr. zs)

BCF fl)l; aru sitnilar

9ai

9aii

DF =IAB3

l'tun
9bi

4=-r_-

3

GF GF DE

AE DE NE

7l
3

z

9

sbii
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EP-760

Arca ollEFD ,9

1

I',lArea

4

(!
Ir
I

t
I

1

Area ot AEDF

A'"s.$sm
ofArea ACNFtATDF.J

nol

Arca o l'AtrDF

Area of AEDF

Arca of LEA B

Area ofAEDF

Arca of LEDF

Atez a? LBCF

=6&1.817

[950+1.5 x (1691- 16fr])lx 0.782

*849.643

849.643 - 683.011

= l6(t.56(t

=t66.37

+ 0.75x (1498 - 1000)Jx 0.782

10499-3s000 = 69999

. 69999x l.8Ex7
rnterest = 

--
100

* 921 1.868.t

104999 +9211.8684 = I 1421r.8684

parol
2No8 ,2.57 *79',1= 1543.95
26.3

1543.95x10=15439.50

Toral cosr =, 14210^8684+ 1J439.50 +683.077 x l0+ 463x l0

=14llll.l82I
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87999-35000=52999

. 51999 x i.l8 x ?
rlltfcst =

r00

= !i087.6474

s?999 + 8087.6474 = 9608(i.6.174

peir'01

2L)oo0 

" 
t.51, ?9'Zu * 26s9. 1390?3

15. r

I i6ri9, ll9o?3* I o = 26891.39073

I Toul cost = 95086.6r?-+ + 3689 l.39ir?l + 849.643x I 0+ 3tl9x I 0

l=ilsralartst

Irrc is rvrong.'l'hc loisl cost ofolYllinc Moriel A is highcl lhan

Mcdei B

PartnerlnLeaming
761

I


