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Mathematical Formulae

Compound interest

Total amount= P| 1 + _r_)
100

Mensuration
Curve surface area of a cone = 7tr/

Surface area of a sphere = 4nr?

Volume of a cone = %m‘zk

Volume of a er‘e %
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Statistics

Mean = %J;

2 ) 2
Standard deviation = Z ﬁ - [Z ﬁ]
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Answer all the questions.

Write down the following in ascending order.

2 I
% v0.49 0.60§ 0.701
N5 3
e | ol 060°
Answer ... 32! - ; m 5 O?l .......... O [1]

(a) Expand and simplify (2x — 1)(2 — 3x) — 3x(2x — 5).

(22X -\ X(2-3X) - 3x(2X-5
AL =6 ~) +3A- x* cmu]
- 122" +220¢ —

-2(6x> - 1% CAL)
3 N
Answer (a ......... 666@ + i l) 2]
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(b) Factorisg co p e O(\\\\
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Answer (B) v [2]

3

Calculate giving your answers corrected to 2 significant figures.

6.48—2.57’

ANSWeY wummuivmisconsnmiamsmsss e [1]




If the radius of a sphere increases by 10%, find the percentage increase in its

volume.
S
4 3 4 3 i
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ST ST jeo LMD
3
Zar
K¢
[
SN 74 N
Answer ......= \ ) ............... % [2]
On a certain day the exchange rate betweew : mtst#fe Singapore
dollars was S$1.684 = £1. @
@ " /
(a) Calculate the amount of pounds\that can buy fvigh S . rb’\
QO
%%66
N : =
xS
O
e 750
Answer (a) £= wilitintissnamnnsaais [1]
2oV
(b) Aft we?b\ﬁe realized she has too much pounds and she now wants to

change £2{3§Kb ck to Singapore dollars.
If the 1058 y this transaction is S$6, what is the current exchange rate? Leave

your answers corrected to 4 decimal places.

(With reference +- the OriGinal exchange v ate

ﬁloo :$31-6¢4 X 200
= $$336-g0
5923690 - 546 - 54330 -8
New exchange rpte |
$932308 _ o4).454 A1) z

%]ﬂ\(fg dnswer B €1=88.0:0.2.4....... 2]




Integers P and Q, written as products of their prime factors, are
P= 22x3xk?and Q = 23 X 7 X k, where k is a prime number.

(a) Express, in terms of k and as a product of its prime factors, the smallest possible
integer which is exactly divisible by both P and Q.

/(M= ,’fx'g ¥ 7 xK* 87

3 2
Answer(a).2...2?.;..).{%..%.’.(,... [1]

(b) Find the smallest integer, n, such that 27 kn is a multi P. Give your
answer in terms of k if necessary.

2 f n 6600'5)\
B e e
@ @Bxﬁ{“@‘& LAl]
O

@ e\'\\‘eﬂ 4 K
‘\\‘\i\de Answer (B) l= 5iiivinves svssinsidas 2]
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7 Kai Xuan has written down seven numbers.
The mean of these numbers is 8, the median is 7 and the mode is 11.
The smallest number is an even prime number and the largest number is eight
times the smallest number.
The second and third numbers are consecutive numbers.

Find the seven numbers.

8 X HiE .. ‘Q ko g M
@ %&\@@0#5
SERE

\s\@(\@ VU™ U = qr +s

UCVH) = ares [ mi]

Uz T rams
4z Cal]

Answer U= ........5. (Vﬂ) ..............




The graph shows the total revenue, in billion dollars, of three different fast food
chain.

4 Total global revenue

35.8 billion
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10 (@  Solve the inequalities 8 + x < 10 +2x < 15.5 — 2x .

RQYX L 10t 22X and lot 271552 [m))

[l
-—'57( <) and X<

XA 74 and 'zs—;— [mi]

7%6 So[m‘ior\ s “4<>(<“ - .
Nz Al

Answer (@) x=.......0..0.... ..
o
(b) Hence, “ﬁ\e down the largest rational number that satisfies

3
8+x<10+§x315.5—2x

Answer (b) x= .......... 7— ............ 1




11 The first four terms in a sequence of numbers Ty, Ty, T3, T are as follow
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(@)  Write down the n™ line and show that it can be expressed —.
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(b) Heﬂ@isc-@ﬁ%& the following sum and leave your answer as a
fractio (\6\!“

o
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12 A = {points lying on the line 2x + y = 8}

B = {points lying on the line 3x — 4y = 12}
C = {points lying on the line mx — 4y = c}

(a) Is(-1,6) € A? Explain your answer clearly.

N N . N
LHS= 2(~1)t6 =4

----------------------------------------------------------------------------------------------------------------------------------------

(b) Find the element p such that p € (A N B).
2XtyYy=¢ — ©
3X ~4Y<)2 ——

Sub @ indo () ¢(¢

L &

5
\% ) 4@ o

(c)

Write down a possible value of m and of ¢ such that BN C = Q.

3nC = ¢ =) No Solvtion.
The line Yz 2 g2 ond mT-4Yy=C myy
be. poulle| Lu:f(awf have e Same Y- interaps
. m=3 L[Q8/]
C#12 [R(]

Answer (c) m =

o R [1]
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13 The diagram below shows an irregular hexagon .
Calculate the valueofa+b+c+d +e + f.

o
a0

A G&J » \(\@\J
ste ey in tl\e%vings account for 4 years . The rate of

i xed per annum compounded anually.
S, t]@e\\vas $8436.48 in her account.

14

did&&i@u?l invest in the account?
\ﬁ‘}i\ ) r \n |
- PC I+ S
$43C42 = ) [Mi]
§426- 4¢ - 19(/.04)4
p- 43¢ 4¢
Clo4)t ~ f7o0 544( [Al]
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15

Akshay jogs at a speed of 10 km/h.
One evening he jogged around his neighborhood for 1 hour 30 minutes.

(a) Calculate the distance that Akshay covered.

[Okm/h X I-S A
= |5 Em L[BI] 15k

ARSWEE (). Sismaiiommssussuisiss m [1]

(b) Given that the scale of the neighbourhood is 1: 25000, find in cm, the map
distance that he covered.

[cm: 2506060 cn
l[cm 1095 km

[2]
5 é25000 00D Cm?t [M{]
62555 00
/'77'0 X £2506m*t
Answer (c)...... [ Oé lg ............. m? [2]
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16 PQR is aright-angled triangle. QRT is a straight line.
PR =12 cmand QR = 19 cm.
L
Q
19 cm
R
T
12 cm
P

Find the values of the following, giving your answer to two decimal places
where necessary.

(&) tan4PQR

\
\
(b) ( TR @@6\\\@
OE% érz 6"’ o
- [DJCZQRP) [Mlj

12
Answer (b)...... [ ‘[ o [2]
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17 In the diagram, O is the centre of the circle BCD with radius 20 cm and CD is
the diameter of the circle. The ratio of the length AB to the length AD is 0.5. F 4

A is a point on BC produced such that AD is a tangent to the circle at D.

Calculate the area of the shaded region.

L ADB = S (>

‘4
£ 80 L rad AR\ raJ N MU
D 9/
cD = = -

\goQQ 6

%@%D SO -3 x % at circonderng )
e =T rnd [ M7

Af@&k o) \‘g@@‘:} regf;a’l = /Qr’gao/

Pt - era o+
OBD A 68D

= £00) (Z) - £ Lo)sin(3) [m]
2 26-2Cm"

ANSWEF (B) «eeeeveeivenevnarnnanens cm?  [5]
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18 The table below shows the ages of 16 employees who work part-time at a cafe.

20 21 16 23
22 17 19 65
23 22 17 22
23 19 19 18

(a) Complete the dot diagram to show the distribution of the ages of the

employees.
Answer (a) [1]
®
D (4
-
16 17

(b) Find the median'e

. : Vo)
\ @@ é{;\iﬁke \(}Median= ..... ;O b ....... years [1]
N

(© C age@ﬁ». employees.
Mez _Ziz—;-,’%é_é_ :lz,q [8/]
(5\@‘(\ ZF " le P
\ Answer (c) Mean= ........7.. 2 . 6{ ..... years [1]

(d) Pranav made the following statement:

“The mean is the most accurate way to determine the average age of the
employees” Validate if Pranav statement is true.

W Not Valid L8B!

------------------------------------------------------

---------------------------------------

---------------------------------------------------------------------------------------------------------------

........................................................................................................................................
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19

(b)

Allyson participates in a game show. In order to win a prize, she has to
navigate through a maze.

The prize is located at checkpoint X. There are no prizes awarded at
checkpoint Y and Z.

The diagram below shows four junctions 4, B, C and D in the maze.
Once Allyson runs pass a junction, she is not able to make a turnaround.

The probability that Allyson goes straight, without changing direction, at

. . .3
every junction 1s >

Start of Maze

®

® Checkpoint ¥

_.h

Find the probability that Allyson wins a prize.

PLPlysn wing ceprize)

= i)(i 4 4 V]
[(F52)t (32 %2) [na

Y

343 34 ,
- |2 12
43 LAL] 342

Answer (b) ...... 2. X% ciiiinnn, [3]

16
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Two similar jugs have base area of 45 cm? and 125 cm

rﬂlllby
=]

(a) Find the ratio of the height of the smaller jug to the ratio of the height of the
larger jug.

2
huu

-,a.=.hﬂi=145 3
h[arg; 25 h ecge ’ £ Leg
(ured
Q

(b) The gsurface area of-the-bottom of the sma

ller
Find the surface area~otthe-bottom
C urved

. [ 74~
S Answer (b)
© %

The capacity of the larger jug is 2.5 litres. Find the capacity of the smaller jug.
Give your answer in cubic centimetres.

(5’) b [ mi]

25 [ .

1) "

O

\r\ .
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o
~

3 ™
N
=
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21 OPQR is a parallelogram such that P_Ql = (i) and P is the point (3,2).

(8  Express RP as a column vector.

R e —
/\—7Q RP - Ro « 5
= Qp +5p

7 -pa top LM

M ................... [2]
L & " /
(b)  The point J lies on RE >d'such that PJ = mﬁU fb)\
Q°
Show that Of > 3*% Q %%6
%

VRV gefee
@ \\\‘gﬁ’ '-'-"‘\-_(‘pPB [M'J
@%w@gﬁ T e
o - (=) (2)
= RS )

(2]
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22 The diagram shows the speed time graph of a car. The car starts from rest and
accelerates uniformly to a speed of 15 m/s in 10 seconds.
The car then travels at a constant speed for some time before it decelerates
uniformly at 0.75 m/s? until it comes to rest.
The whole journey takes one minute.

AV (m/s)

(a)

[1]
b how Tong dow ttra e maximum speed?
: ¢ _ é@ﬂg&\}?aﬁ) onds a—#p(o'dfan-} speed Le €.
\5\@(\6\%, ( O - /§)m/5 N 5
(6o-<3; O Fsmfs™ [M]
"€z 40« 20

AnSWer cuusdTamsnasussrveass 2]
Doradion : 408 - |0¢ = 'ZD.CA;{ [/)/_7

(c) Calculate the total distance travelled by the car during this 1 minute journey.

L (6o $20) X 1Sml [MI]

AnSwer wsusssiviiiumsaiassas s m [2]

19



(d) Hence, sketch the distance time graph for the whole journey, indicating all
relevant values in your sketch.

4 Distance (m)

§35 | i - — 1
515 - |
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3

Answer all the questions.

(a) Solve the 1nequa11ty 2 T 2]

T(x4+2) = 3(#—7&)
T+ ¢ | — 33X @

Z
(oX =

-2
x=-% @)

2
(b) Express as a single fraction in its simplest form Gx al : 2]

22X -
(3x -5 3A5\ o /

" A
> A~ 1( @ @y 600%
Q0
=€) \‘3%
c wﬂ? a

¢ =5)
\\\le
(c) Slm@ \66 [2]
\a
( -

. A
_ <,;b._‘_(7)*” D
_ bt
B 3G > @
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y 24
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15q§ '
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) 159"
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/
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: ‘_3—1—\ Psﬁq’
79"
fre
)
f
6600%\

©) SOIVGX
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2

5

A series of diagrams of shaded and unshaded small squares is shown below.
The shaded squares are those which lie on the diagonals of the diagram.

(a) Copy and complete the table below.

Diagram, n 1 2 3 4 5

Number of shaded
squares,

Number of unshaded
squares, U

Total number of
squares, T’

(ii) Write down the number of the diagram that has 41 shaded squares.

4n-> =4

M1 @
n= 1\
(d) Hence, or otherwise, find an expression, in terms of », for the number of
unshaded squares, U.

U= 1-5
= (2n~‘)>'(4ﬁ~g>
Y
—_ 4()“’__8’4 4’4‘

———

= 4(n*-2n +1) @

[2]

[1]

(1]

(2]



6

3 P is the point (—5,12) and Q is the point (5, —4)
(a) Find the length of PQ. [2]

g = Cﬂz’l’)\)} + (Xm0

M

- 37

= Jg. &6
)&T (AOH‘S ('3 =%

e
—

[2]




7

() The equation of the line /; is 8x + 5y + 10 = 0.
(i) Show how you can decide whether the line /; does or does not intersect the
line PQ?

g, fy=-Te e A

g= ~Yex =2

ot zﬁl/\aﬂonf hove 4Lt Shue gmdﬁeﬂt,

‘Hneﬂ e Pal\allel +o each other.

Hl"c‘?/ +he e }, doee not miersect
with P Q@ -

Sub \\j=—9 ™o ""\/w@

_ =10
X +5(-8) =
g X =-10 +40
g X = >0

X = 37

[2]



Mrs Tan is a Korean Language teacher.
She conducts classes for basic and advaced students on weekdays and weekends.
Each student has a 15-week block of lessons with one lesson per week.

The matrix K shows the number of students she teaches each week in one 15-week
block.

Basic Advanced

— 12 3 Weekday
K (5 8) Weekend

(3)  Evaluate the matrix P = 15K.

p =15 (';i)

c
- (R E) ©
& 120
(b) Mrs Tan charges $20 for each basic legsk Pan %ﬂ' ed lesson.
Represent the lesson charges ina\2 X T\matrix ¥. A
Q2
e
)

N o

@QQ

@Q (\!\\m@\

[1]

[1]

(2]



9

(d) State what the elements of T represent. [1]

ho,gfn"(‘ +lL

2\emenre ot T NP
Thﬂ " ‘g N QOH?C"_I

Ta
dotal A ount ‘{ mi /Lcj M= »
—(m o 15 -werk Llock ~f lescons

Wa(éclajs and w,e,elceno\r \\Q.Crfc-}.velj

(e) Mrs Tan wants to attract more student f !t ck she
reduces her prices by 10%:- A
For this block of less eckdays sb has 15 basic Stud ane)ﬁ)%

advanced students.

On weekends sh 7 basic s

vance sn\%ﬁ%

earns fi S 15 week block of
ns% 'a \(\6-\'6 3]
\5 ?Wlo + (s )z
@ \N\de @) &)

o

b o dg-

\
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5 The cumulative frequency graph shows the distribution of the age groups of the
Fitness First club.

(@)

Cumulative Frequency

] |

2004

150 .:.L__E__._ 70 N O I

/
/

)

N‘

ofd
S

S @Q
@@

ed f\ﬁg&%y table for the ages of the members.

Age (x)

3(1@& <40

40 <x <50

50<x <60

60<x<70

Frequency

N 2 &

90

Eu

15

Sm——

X_:

3D =

(ii) Calculate the mean age of each member.

(o x2x +2Ex38 Fqox 4L+

43->¥ NEA o\d

(iii) Calculate the standard deviation,

= ()

= ? 356§

- 43¢

—_—

(2 g‘f) @

Gy

46¥000

D.OO

(17,

[1]

[1]

(o X CL A IEX 65) 200

[2]

()
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(iv) Find the percentage of members whose age is 30 years old and above but [1]
less than 60 years old.

No. 0{ membets = 25 +T0 4+ 60 =17X

NSV gfe.s'?. @

> 00
(v) A magazine article stated that citizens aged 50 and above are less active 2]

than those aged below 40.

Comment on whether the data from the Fitness First club supports this

claim

' - Z 50 5 - X%
ﬁmol?t‘ Feruzn’rﬁsQ O* mabets 7 700)“00\7, =37 >? lj@

ay oA Per&n-‘ﬁd% of whmbets £ 40 -
cepsoncH o ehve

G NS - \-E % n(,‘l- 4-rne *\'L\C‘(‘ ¢yh zens /'

(b) The table below gives information ab%ﬁ@
@

Time Fitness club. Qx

/ : O~ R
e of those|members s sk Q\t&fb' [1]
as AN ¢ probability that he or she is under

L0 ) = Ho - Gy

QU
© le
(i) Two QEN® members are selected at random. AJo- © —{2 Al [2]
Find the probability that iAo = (4

(a) both members are female,
66 . v . %2 Q
0 - e— ﬂ_...-—-——-‘ - r
P( ot ave {emnals ) =5 el Twc (M

@ 2]

(b) they are both aged 50 or over, but only one is a male member.
I\)O' Q‘G hmel,mlo,e{‘—f Z 50 3?52 ().\cl wzle 2 3 Y
= s 26
p( ooth > 50 yss oM, only 0de i< 4 fomale

malg wilwbe

_ 3 20 _3_0‘%5___’\&:_9(_1,
T Tee T4 RINET s @

G



12
6 A litre of 95-octane unleaded petrol cost $x in January 2019.

(a) Mr Ang paid $ 85.50 for his petrol. Write down in terms of x, the amount of
petrol bought. [1]

LN
Wt Ao - —— Tibve @)

Mr Bala paid $100 for his 98-octane unleaded petrol which cost 25 cents more per

litre.
(b) Write down in terms of x, the amount of petrol bought by Mr Bala. [1]
(OO
M Bala - chye
> +0.2¢ ity

(¢) IfMr Ang received 2 litres less petrol than Mr Balg

represent this information and show that it can
16x% — 112x + 171 = 0. [3]

(6 x>~ li=X + (F| =0 whiwn

)



13

(d) Solve the equation 16x% — 112x + 171 = 0. [2]

A= 1( L =-n> <=1l
< = = X JCiny— 418 M)

2%l b

,
= 4T (2dp) or AZ2T

D

%

600%)\

P
T

b

' 8-oct c@ il;k@agg'y 2019 was a reduction of [2]
he pXice it De. 20648. o
ice of e unl é@ék\petrol in December 2018 if it cost less
ctaig\}ﬁ'ﬁ ded petrol in January 2019.
7
95— ﬂq\‘:@e% = #2.2¢ (Tan 209
o) - o 1nve
39—0@%‘@-— 2 2¥ Lo oL = #256TFF

N Jon 2019

4 250 — ?57 O]ﬁ pec 2018 pries @
2 >0 %/00% - >.¢880]

12
= & 2.6 _(lti'P>
o

(A1 o 0‘\£ T8 0cH+ane N DLC 2018 wag
4 2.¢9
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7  The diagram shows a container consisting of a square bottom with rectangular
sides, each 20 cm by 4 cm, and a regular pyramid on top with perpendicular height
given by VX. Water is poured into the container till the brim of the cuboid.

V
" 24 cm
AN
o A 4 cm
L =
,’.’ 20 cm
20 cm
(a) Find the height VX of the pyramid. . [2]
2_ =
Slant %e;\swc A= Ryt "L
vy = (V4T )‘7%

r
@ -66\'»\%%\)_6+4-X"i x >0 % /AT @

6 (\é\@?o 4 9_(3"4%7

= |55 697
= 1590 e (> $-7)
(¢) Find the volume of water in the cuboid. [1]

Volwm ¢ U\L woler T T2 Cuboid

= D20 X206 7("7('

= [§00 cv_;?’
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The container is now inverted as shown in the diagram below.

V, ([A\ )5
v G =
3 L2V - > ()7(
hi . NN Iy
Let T, =X ! hy = 1429x
(d) Calculate the depth of the water in the pyramid when inverted. [3]

Lt X be th’ totio of Wt of
e Wt of tW pyrawas
:\_;(2070(:.01)(7‘?-3‘1

(e) ter Smaller contaifier, which i etrically similar, has a square base [2]

2 smalled contamd)

Mpes o
= %x znfRfvj

E ;j(—)()-oj
- s Gy

@
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8

In the diagram, OABC is a parallelogram and D is the midpoint of BC. BE and OC

produced intersect at the point F. BE: BF=1:3and OC: OF=1:2.
—p —>

Let OA=aand OC= c.

[1]

Sy
o
o]

!
J
)

[1]
¢ +be (@
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(iv) OF [2]
8 - OF + FE
=22 +3 Fé ™)
=25 - 3(-2+%)
=3¢ +34
= 4 (e +52) ®)
(B)  State two facts about the vectors 515 andgf from the results in (a). 2]
oE =% 0ob
[o)

)

(¢©) Find t;Z r%
s WA

(ii) ﬂ an [1]

\D hesa of OREC
Hw_ﬁ’ o*( AOCD < ]C
= | ¢ l/'
(iii) AOCD and 0ABF. YeA&¢ °+ Aobc : Aect=1t:]| [2]

A 0D ORBC  ApcF
L 4

\ 4 2
"]VMa-(Aoc/D.'ﬂwza o—{‘ofrfbf‘—’/:é @
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Two school teams, Novotel and Temasek, are participating in an Amazing Race in
Bishan Park. The diagram shows the paths in the park.

The teams assemble at P before heading to Q to start the race.

P is due north of R.

The bearing of R from Q is 241°.

The distance PR is 72 metres and the distance RQ is 85 metres.

(a) Find the distance PQ. [3]

\
o
20

o = 61" (att ¥

| ,
Z ' \\

\'. gt~ a2 x[ax 8L Cos 61

PaE T + i)

Pe = o W4T

s texm P (D

@—.




(b)
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The final station of the race is at R, each team is required to find a clue that is
hidden at point S before completing the race at R.

The bearing of S from R is 099° and OS is 54 metres.

Given that there are two possible locations for S, find the two possible values
of angle RSQ.

ogrs= 99 4= 38"

w A Ras
o oRsd _ S (]
et =
d v« &V 7
>m Rg&-‘- S
St £ U 6()0?;\
B on®




(©)

am
Noda+e\
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Both teams manage to find the clue at the same time and team Novotel is closer
to R than team Temasak.

Team Novotel claims that they are the winner.

Given that the speed of team Novotel is 30% less than the speed of team Temask
when they travel from S to R.

Do you agree with team Novotel that they will win the race?

Justify your answer with clear working in your calculations.

£,

Noveltel — S Tomas at

s Ras, = 16" - 30— jok 2 &I>

= 3TF1€8

(3]

Time~gmasak g <
<Y
R Sy S y
Sin b6 2k ST 387 e Faken b\"] Tegra  NOVe
3 b
Rs §o. 30\ - lpes 4han Hime dakeq by
\ =
= §o.2>M Tegwn Tew\asak
= o
@ Ye_q/ | gsre,Q thot )
Jovgtel WA W T ”
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10 Answer the whole of this question on a sheet of graph paper.

The table below gives some values of x and the corresponding values of y for
y=x(1+x)(5 —x).

i -2 —1 -0.5 1 2 3 4 5
y 14 0 —1.375 8 18 p 20 0
(a) Find the value of p. [1]

(b) Using a scale of 2 cm to 1 unit, draw a horizontal x-axis for -2 < x < 5.
Using a scale of 2 cm to represent 5 units, draw a vertical y-axis for
-5<y<25.
On your axes, plot the points given in the table and join them with a smooth

curve.

(3]

— x> + cx" + & =
=0
_yZ e b T
x2 - 4x” o 10
4=-¢ ®
-t @

~~~ End of Paper ~~~
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