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Muathematical Formulae

Compound interest
IS

Todal amount = P(H«—;—m !
L 100

BMensuration

Curved swrface oren of a cone = wird

Surface area of a sphere = 4w’

. [
Volume ofacone= —ar*i
-

%

Lod | A

Volume of a sphere = —

Area ol triengle ABC = ; absin O
Arc lenglh = +0, where ¢ is in radians

. 1 - .. .
Seclor area = :;-‘6 , where & is inradians
F

Trigonometry

& b
. % 7< ‘% .a.
sind sinf sin(

gt = 4ot~ 2bocos A

Statistics
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3
Answer all the questions.

o xwl
Gr-4 Fx' x4l

{a) Sinplify

.
Auswer L L o 17l
b} V2 z=p
. [ 5
(@ Cvaluate v whep x :WE and £=5
ARSWEr ¥ T o e e 2]
{i) Express x interms ol p and =
Answer X T ... . oo 3
AESNMDABIUHPRELIMSI202 {Turm over
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Express +f ~3x-13 inthefom (x+7) + 4.

{c} (0

Aunswer

(i) [Hence, state the coordinates of the minimum point of the graph of

¥ _Sx-3,

Answer L. ..

3
Ix-1

[ 3]

(d) Solve +

I3

x4

Answer x
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5

1 (a) Thediagram shows a triangle ABC with A5 produced o D
AB=i8cm, BC=20cm, 4C =22 cm, DC =30 em and angle 400 =397,

{1
P
£
r x?x Vg,
. s .
f/ -
22 em, - ., 30
Rabbom &
/ N
% o S
7 ) \ e 5
4 18 cn B

Calculate
By angle C4B,

ABSWEE i o i (3
{3y angle CBD,

Answer o008 12)
(3} the ares of angle ACD,

Answer oo cewmt (2]
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6
{5} The diagram shows a rhombus ABCD with sides of length of 18 cm.

CBD is a sector of the circle, centre €
ABD is 2 sector of the civele, cenire 4.

Angle BCD= 30°.

D 18 18
{fy Change 30° o radians, leaving your answer intemms of &
Angwer f1!
(i) Calculate the shaded area, leaving your answer in the form a4 b, whereg and

b are integess.

i3]

Answer
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7
{a) The table shows the currency exchange rate betwoeen Singapore dollars (3) and Thai

3
Baht {THE) at 2 money changer.
| Unit - (‘u;rency _ Sefling Buying
{100  ThaiBaht | 4415 4,088

Before Adam went on a trip to Thailand, he went to the money changer.

He changed $883 into Thai Balt at the money changer.
Calculate how much Thai Baht he received.

)

Answer THB (1}

(i) When Adam returned to Singapore, he had 2000 THB lefi.
He went to the money changer to change 2000 THB to Singapore dollars.

Caleulate how much he received,

Answeer &

2019wk 2% fower than atthe vnd of 2018,

(b) The price of'a wateh ot the end of 201 :
{3020 was §% higher than at the end of 2019.

The price of the wateh at the end ¢

Calculate the price of the waich at the end of 2020 as a percentage of the price al the
end of 2018,

% (2]

[Turn over
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&
(£} Water demand in Singapore is currently about 430 mullion gallons a2 day with homes
{domestic) consuming 45% and the nen-domestic sector taking up the rest.

Civen that 250 Hitres is equal to 33 galons, find the daily amount of waler consumption
in ihe domestic sector in lifres.
Give your angwer in standard form,

Answer ... .. - litres 2]

Gl 1.08%107 metres can be written as & micrometres.
Find &

Answer k= . . . ... {1
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b
The first four terms in a sequence of numbers are given below,

TT=Ik2 l=axt | =2xl =2
T, =1x2+3x2 i =2x{143) =2xd =3
F = 12+ x4 5%2 =2x%(l+3+5) =7%9 =18
T, =Ix1+3x2+5x247%2 | =2x(1+345+7) |=2xl6  |=32

BP~731

- [
(y Complete lhe row i the above iable for 7.
(i) Find an expression, in teems of 4, for 7, .
Answer ¢
(D) Bvaluste 7y,
Anzver (1
(v} T and T,, areconsecutive terms in the sequence.
Find and simplity an expression, in terms, of g, for 7, -7,
ABSWEr oo e
(v} Explain why two consecutive iemms of the sequence cannot have a difference of 4.
Answer . L
[}
(vi} The first four terms of another sequence are 8, 18, 32 and 50.
By using (i) and (ii} or otherwise, write down an expression, in terms of #, for the
#® term, T, of this sequence,
Answer fi}
SEBMNAAOABIOYPREL IMSI2021 [furp over
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o~ - , X
&  The variables x and y are connected by the equalion ¥ = Y +

it

ki

3
X

e

Some corresponding values of x and y, comeci 16 two decimal places, are given in the table

below, : . . , o
X 3 45 i 1.5 2 2 .4 5 5
v & 208 1 -D67 g t=ti7i G 1 208 493 1 85
{a} Tind the value of p.
Anzwer

{(b) Using ascale of 2 cm to represent 1 unit on each axis, diaw a horizongal x-axis {or
0< x <6 and a vertical p-axis for ~Z<p sy,

On yous axes, plot (he points given in the table and join them with a sinooth curve.

¥

. . R
(¢} Use your graph to Tind the selutions to the ¢quation % + 2 -4 ={} in the range
X

0sx<56.

Anywer

x=

(d) By drawing a tangent, find the gradient of the curve at {4,208},

Anywer

. . . 4
(¢) () Onthe same axes, draw the line with gradient 3 that passes through the

point with coordinates (3,2).

(i) Write down the equation of this line.

Answer

(i) Write down ihe coordinates of the points where the line intarsects the curve
intherange 0<x%5.

Answer

i2]

£2]

{2}
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{a) A survey was carried out to find the amount of money spent by 100 customers i a

supermarket.

This information was grouped as follows.

Amount spent {in $x) | Number of customers
Gers25 13
2o x50 23
Elaexs 7S 20
75 < x £ 100 17
{00 <x <123 i1
135 <x 5150 16 :
Total 160 5

() Complete the following histogram to represent the results of the survey.

Mumnber of
cuslomers
& f' E ;
R Cd
Mo ! o
L _
D
iR S R P A
ST B B
. 3 5 i % i d i
E b JREE R T
2% %J 7 j}i_;if»» Fa

{if} Write down the median class.

(i}  Write down the modal class.

Angwer

Avswer

|| Amount spent/ $

e X B e

{iv) Write down an advantage of using a histogram to present the results of the

SUTVEY.

Answer ...

AESNAOLNZIPRELIME20
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14

{b Jane hasten coins in a bag.
There are four 20¢ coins, three 30¢ coins and three §1 coins,
She took two coins from the bag without replacement.

(i) Draw a tree diagram to show the probabilities of the possible nutcomes.

{2
Find, as a fraction in its simplest form, the probability that,
i)  the two coins have different denominations,
Answer e RV B
{iii} the total value of the two coins is move than a dollar.
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I8
(a) A container is w prism with a cross section in the shape ol a nght-angled triangle.
The container has o hefght of 12 v,
Water fs pourcd inlo the empty container at a constant rale.
it takes § winutes (o {ill the contaiser,
Alter ¢ minutes the depth of the waler is d cm.
Vind the valne of £ when d =8 cm.

T
w—“"’ﬂ *
2 :
#
: s ety
i = o
. S "
_,%WM
i2em
S F
. 1 o
% J' 1\; _,ﬂw’“’yg
U NI, SRSCIUL Sp—— 5 o
Angwer = . (4]
AEGNMOABICZPRELIMS/2021 [Turn over
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1
(b}  The dimgram shows a pyrannd with rectangular base ARCH and vertex I
AF =10 em, BC =12 om, AE = BE = CF = DF and the height ol the pyramid is
24 o,

i

g?’

(i  Find the length of 472

ABEWEF v e e e S0 3]
Giy Calewlaw the angle DES,

Answer ..o

AESNE0A BHIPRELIMSZ0Z1 [Turn cver
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17

(i} A smaller, similar pyramid of voelume 24 em? is removed from the top of the
original pyranid.
The diagram below shows the solid remaining,

S R
4 P
L EL *
f.f’?" ’%i &3,“ )
;jfir 'a% d
ii S
A % R
‘fés{.gﬁnz—m-*--—--«_'ﬁm-mmv.m.m«_wAaa.xxg wwwww ¢....;;}, 4
‘}.."{}cid ‘i’ “‘?{
e \ £
A 5_}-!‘
I v
4 ¥

Find the total surface area of the remaining sobid.

Ausver

I
e

BP~739
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£

G is the centre of the circle passing through 5, &, Dand
Angle DOC = 34° and angle CBO = 547,
P g atangent to the circle at 2.

Find, giving reasons for cach answer,

(h angle HAL

Answes

(iiy ongle ODC

Auswer oL

AEBNI404BI02/PRELIMEZG2T
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i%
(ifiy angle £CH,

Answer L L D 4
{ivy angle CBE.
duswer e T

() The diagram shows 3 circles with diameters o om, 2d em and 3d om respectively.
Find, in terms of o and d, the difference in area between the unshaded region aund the

shaded region.

E
RT
¥
Answer e e [Y]
SESNI0AS/0/PRELIMEZ02 [Turn aver
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28
ABCE 13z parallciogram and G is a point on B4
The Wine BF produced meets DC at Foand AD produced ot £
GF s parallel Lo AE.

A

{a)  Show that trimngles BCF and EDI are simiar.

Answeor

v (2
(bY  Name a triangle that is simitar to tangle BDF.
Amswer e i
() Givenihnt AD=2DE, find
{3} BF
AB"
Answer oL L L i
AESN/ADARILPRELIMSIZ0Z 1 {Turn over
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(i) GF
AR
Answer : S 4
(i) Area of AEDF
Area of ABCD
Answer e R {3]
AESHIA0400PTEL JB12021 {Turn over
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1 Joe is interested to buy a new car.

22

He has shortlisted 7 cars, which he intends to drive for 10 years,
The following tables contain specifications of the two cars, interest rates for env foans as

well as the applicable voad tax.

Spenilicatons ol e e .
Car | Model 4 1 Model B
 Engme Capagity (¢} 1498 1651 e
| Fuel Type Petrol . Petrol Electric.
Fuel consumption (kin/l) 1263 15.1
Fyel tank Capacity (L) 40 . s
PCost . $104 999 | $87 959
“Annual mainienance fee | 3463 %389
Simple interest rate tor car | 1.88% 2.18%
£ loan per annum i

Road Tax Pormda

1 Engine Capacity (EC)

| Road Tax Formula (per annum) _

“1S$400%0.782

| EC<600cc. _
1600 cc < EC <1000 cc | [S8400+ 0 25x(EC - 6003]x0.782
11000 ce < EC L1600 ce | [83500 + 0.75% (EC - 1000)]% 0,782
1600 ce < EC <3000 ec 1183950+ 1.5x {EC - 1600)]x 0.782

(a) Calculate the difference in road tax payable between Model A and Model 5.

Answer 3. L. 5

AESNACEBIOPRELIMSI2023 [Turn over
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13
Joe extimates that he will tavel approximately 20 000 ki per year and petrol prices are ol
$2.57 perlitie,

Joe owns a credit card which gives him a discount of 21% of¥ peirol prices,
fle will pay $35 Q00 cash for the downpayment for the car and take a car Toan for 7 years.

{by Cousidering the above factors of owning the two cars, Jot thinks that he will be
paying fess il he buys Model A instead of Modct 4.
iz Joe corieet?

END OF PAPER
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2021 4E5N EMath Prelim Pf Marking Scheme

: ..S(}ft.lﬁ{m

!

T

i3

PE

ExFxi_

PIhy

T4

b. The ttle is biased
<3 1}t does nol aliow reader to make histher own judgement

| OR
7. Unequal spacing of the data/ Inconsistent Scale/ Not all consecutive duta

are shown
¥ i exaggerates the differences between (he date
QR

=t 2

1. Haorizontal axis does nol slart from 2210

= This exaggerates the dilferences between the data

Sz S . ]
| = 4(12)% + 15012) — [4{11)% + 15(11)]

= 7S5 ~ 649
= 107

iy

2~ F{1-2)

{m~t}*
_ a—3+3x
{a—~1F

3r—1

T pye11Z

y = kVx
Y343k ~ V6ak = 4
T~ 4k = 4

e

-

3
Y

¥

_Ml-ﬂwi
P

F{ay

¥
o

i

e

e

7{b}

2311 o 231; - Ziv{».n

| 23:1+1 s 22'%1‘1

In+i=Z+n
n =05

o

e -
e x BUG 000 = 560 000

. . ig
| 560000 (1 4-;;;5} = 1209 508
| r=2.60i358

- S(a)

| Dizgraw i
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Gib)

9]

REEY

{& }%:—-3} ]

Uty

Ayl - 5)— (Bx ~5)

== (fBx -~ EYdy — 1%

P .
«E’;;‘X 2?!{52} = 43
£B0L = 76991°
aply =22
= 51,5045°
LOLN = 900
' Boaring = 30 — 51.5045
: = {385%° {}__d_.fp)

SEALEY] ) T

1974 0

“Fhe answers are estimates
-ihe exsctvalue, .

| 132}

150008

1353

Ttem: 300 m

1 om? : 250 000wt

5006 .
w22 e 1 = 0,2 om?

I Taga

HLECH = LAGD (given)
P AG = EC {given)

LCHE = £ ADG {opp <5 in o paraliclogram)
CAADG = AFHC {AAS)

{4ib)

CARH & ADG
“or CAD & CHE
or GHF & GAD
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% 20(b) §§x4xiﬁﬁ+é}m:§x6x%x2
i | CH = 6 ynits
' pa=—d-6= 10
EATL I ET
2B | Ix 15 % 2045% 25 x (v + 20) = 825
v = 34
e} Distance {m)
& . . .
L e :
3 % i
% ﬂ‘f 3
é i % 4
T
R R . i
15 40 60
_ Time (s}
ey | =-9<Zx—1&Zx-1x515
-8 2x&Ir=16
-l x&x 5B
_ Lef gy B
A2by 3y efy~5)=1l
y-y+ 5=l
y=3
Substy = 3ix = 3wl em g
] Lxm o~g,P=3
22y i Infinite number of selutions
‘Because Zx + 3y = Z and x + 1.5y = 1 are the same line geometrically, hence, they
e intersect at infinile number of poinls,
1 23(a) L2
. 30 = 20 em
{23(b) _%x 27 = $12
23{c) ( )
. _'—g: S«%ﬂﬁ 1608 et
24(ai) 33_marks N
24{ail) | 37 — 26 ' ' T
== 11 marks
24(aiii) | 32 narks
24{aivi | 30.5 marks
24y ngmg}hy test was more dilficult

tause the median marks for Geography is lower than that of History.
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36 | satielnn
LB=I8 o5h= 1054545455
| 45%x 1954545455
=8795x10° (4.0
P =8.80%10" {3 50
3eii | E}SXIO %nx&ld&am
di T, =ix2+3%205n2 e Tud+Ix1
=Zx{l+3+5+749)
1 =2x28
= 5{}
4| 1 o=2at
T#E | T, =500000 )
4jv | TM-_’,?;
=Hpe ) -2p°
= +2pel-ph)
=22 p+1)
=dp+l N
4y | Whendp+l=4
=4
7=3
pis not an inleger
ST =2Un i)
58 | ~1.25 -
$b 4 Drawinp wlovah
5¢ 1 1851w 063, 3530
5d
i 11.98 102,98 ‘
Sci | Drawidg of the line
Seit }’mixmz
3 2
| Seitt | (1, AT, A4
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a1l 7
e e 6 i s o B, e mrem rr
: 109 1009 109
"
15
sbiit! 4 3 3 3 3
e S T T
09 1009 10
8
15
o
T
" anzrEg=S
24
L1
=3 L Bl
LDEB=2xtan =
.9:345.29
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Thidi

. , i
Volume of original pyramid = —x16x12x 24
3

= 1536

Perpendicular Height of face 4E8 =26° ~ &
=612

Perpendicular Height of face SE£U = sz;sw%
= /64D

Area of 4 trinngular faces of original pyramid

. mzx%xiéxv’(m{—?_x%xﬂxﬁétﬂ}

Area of 4 triangular faces of smaller pyramid

= E%x Area of 4 inangular faces of original pyramid

Area of 4 trapeziums

= »;é x Area of 4 wriangular faces of original pyramid

| Totatl surface ares

:—.%x{Zx-%xiéxm+2x%x12xJ 640)+4x3+16x12

= §60em”

Bat

QOB = 54" (base & of isus. A)

BAE =83°~54° {ext. £ of A)

1 =307

&l

one zw—u (base £ ofFisos A

o

1 =48

ObC =90°~48° {tan L rad}
= 420

“Hail

Bq®

2

A

DEC = (£ ol centre = 2x A at circumference)

=42°

| ECB=54° -42° {hase £ of is0s A)
j =128

PartnerinLeaming
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Batv

CBE =180°—48° {£in opp. segment)
=132°

8k

Shaded Begion

. .4

ol ﬂd = ame s |
a{ 2)

3nd”

T
Unshaded Region

T4 4
Y
2
Difference between shaded and Unshaded Region

nd® 3md’

Gai

- ABCF e BEE AL Z8)

LBFC = £EFD (Vert. opp. £5)

Trianglés BCF and EDF an similar by AA shnilarity test

“Gaii

Triangle GF

9bi

DF |

AB 3

i
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Shiit

_ Areg of AEDF 1

1+ Aves of ABCF

Area of AEDF _ Area of AEDF
Arca of ABCD Arca of ABCD
Atga of ARDF ( \l‘
Arew ol SEAR 3

A

Arcaof AEAE S

| Area of AEDF 1

Arcaof ABFD R
Arca of ACDF P17
e e e
Ve
Arca of AEDF 1
Aves of ARCF 4

| Areaol AEDF 1.
: @gm@mﬁw iz

10a

iob |

[500+0.75% (1498 - 1000} 0.782

| = 683.077
| [950+1.5x(1691-1600)]x0.782

=849.643
849.643-683.077
= 160,566

| =16657

TMadel A

' 104999 35000 = 69999

69999x1.88x7

1 interest = moaes
100
| =9211.8684
10499949211 8684 =114210.8684
petrol q
20000 %257 79% = 154385

263
' 1543.95%10 = 15439.50

Total cost =1 14210.8684 +15439.50 + 683 077 x 10+ 46310
. 141111.1821

Model B

PartnerinLearning
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. E

! Towl
o =138

87909 - 33000 = 829599
2099 T A8xT
HHOOSL mw»wwﬁ; MMMMMM

= RORT.B474

CRTHOY & RURT 0474 = G6085 6474

- petrol
it
20000 o 47299 = 2689,120072
S

2GR, 135073k [0 = 269 394073
cost = G60R6.6474+ 26891,39073 + B49,643 % 10+ 38U x 16
KIS

Jae is wrong. The wial cost of owning Model A is higher than
Maodel B, :
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