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Mathematical Formulae

Compound interest

r n
Total amount= P| 1+ —
otal amo ( 100)

Mensuration

Curved surface area of a cone = =/

Surface area of a sphere = 4

Volume of a cone = ém”h
4 ;
Volume of a sphere = i

Area of triangle ABC = %absin C

Arc length =@, where @ is in radians

1 20 ;
Sector area = 5:-’9 , where @ is in radians

Trigonometry

a b ¢
sind sinB sinC

a*= b+ c* —2becos A

Statistics

2 1
Standard deviation = Eﬁ__ Eff
3 \%



Answer all the questions.

1 Given that 64% x 16 = 1, find the value of k.

ABSHCP K= oisocivi wmssivanse. 1)

2 The stem-and-leaf diagram shows the Science quiz marks scored by a group of 15
students.
|

Given that the median mark is twice the interquartile range, find the value of X.

X
4 5 6
5 6 6 6 7 9

represents 7 marks

N wohsmN

0
1
2
3
4
0

Key:

Answer X=.....civiiaiivinne 2]

3 The LCM and HCF of p and g ae &3 arid & respectively. Given that both p and g are
between 6 and 60 and p < g, find e vaiue of p and of g.

Answer p= ... .. s Zivnenennns [2]




4 A, Band C are three non-empty sets satisfying the following conditions:
AcB, AnC#@, A¢CandC ¢ B.
Draw a clearly labelled Venn diagram to illustrate the above information.
Answer
(2]
S Sketch the graph of y = (x + 2)(4 — x) on the axes below.

Indicate clearly the x-intercepts, y-intercept and the coordinates of the turning point.

Answer

(2]

f- .



6  Tide detergent is having its monthly promotion at MAMA Supermarket.

(1 -
t &
] ' =
Fed = \
s _e.,'i \ 9 e
B0 Ny .
# X _‘i poperrar——. x
N AR o
™ — “ﬁu——-—n——'
TIDE Travel Size TIDE TIDE
Turbo Clean Liquid Turbo Clean Liquid Turbo Clean Liquid
Laundry - Free & Gentle Laundry - Free & Gentle Laundry - Free & Gentle
Volume: 10 oz Volume: 50 oz Volume: 160 oz

Show that the cost of the detergent is directly proportional to its volume.

Answer

(2]

The employees of a company are offered a wage increment which is calculated
according to one of the following schemes:

Scheme A: An increment of 5% of their present wages.
Scheme B: An increment of 3% of their present wages plus additional $8 per week.

Employees earning $x per week at present wili receive higher increment if they have
chosen Scheme A. Find the range of values of x.

Answer ...

(2]

L et ]



8 Ve B s maites g
SOIex 2x+1 1

Answer x= ... ... ... ... ...

3]

9 Rearrangey = /z—z to express x in terms of y.

Answer x= ... .. ... ...........

(3]




10 Mr Lim invested $10 000 in a fund that pays a compound interest of 2.75% per
annum, compounded quarterly. Find the interest earned, correct to the nearest dollar,
at the end of 3 years.

Answer $......oooovieee. 3]

11 The diagram shows a container in the shape of a prism with a triangular cross-section.
Water is poured into the container until the depth of water is E the height of the

container.

If the volume of the container is 200 mi, find the volume of water in the container.

S T T
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(a) Convert 80 km/h to m/s.

Answer .. ...............m/s [l]

(b) InMarina Coastal Expressway (MCE), the speed limit of all vehicles is 80 km/h.
A car is travelling at a constant speed of 30 m/s and passes a stationary traffic
police motorcycle. The traffic police immediately gives chase, accelerating
uniformly to reach a maximum speed of 40 m/s and continues with this speed
until it overtakes the car.

Speed (m/s)

40— ;;7F———————ﬁ
30 Car

|

> Ti
0 15 30 o€ ©)

(i)  Calculate the acceleration of the police motorcycle.

Answer ... m/s* [1]

(ii) In the axes below, draw the distance-time graph for the police
motorcycle for the firs? 30 seconds. The distance—time graph for the car

has been drawn for yoi:.

Answer

Distance (m)
1000 ===q====7-=="r=""1
o N
o R R
500 —————i-—--——+ o
4001 -4t~
3000 A i
T
4T S
L v T
lL 1 I l——Tlme(s)

0 15 30

(1]




13 PORS is a parallelogram.
7 _ (—3 _r12
PQ‘(J,)’E"(s)'
Calculate |3§|

Answer .....................units [3]

14 By observing the pattern in the last digit of 3" and of 8”, where n > 0, find the last
digit in the subtraction 3*' — §'6.

Answer ... ... [3]
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10

4

-~ __i,____,...._... D T i || | [ T —— Jl..__.... e e 4+ A i — ,HT-..-.
: | |
| _1 | a
| ! %
hfias _: sk o -E = il b o ,f
! ! I
| | J
| | |
1 § ! |
' [ i -
1 0 2 3 4 5
| i |
' ¥ =0.25x(x + 2)(x~3)
. | e
| 4 | i
| | _ ! .
| i ! ! {
| I ' |

The graph of y = 0.25x(x + 2)(x — 3) was drawn.
By adding a suitable straight line on the graph above, solve the equation
x(x+2)(x —3) = 6x.

ABSWEF X5 ...voccisisi s o |3
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16 The diagram below shows part of a site map of the newly launched Build-To-Order

(BTO) flats at Fernvale Road.

Andy and his parents applied for this BTO project under the Multi-Generation
Prionty Scheme which allows married children to make a joint application with
their parents for two units in the same project.

Their application has gotten them a good queue number in the selection of units.
Andy has chosen the unit 580, marked as A.

State the unit which Andy’s parents should choose if they wish to satisfy the
following criteria:

equidistant from the multi storey carpark, C, and the LRT station, L, and
* equidistant from the line LC and AC.

Unit numbers 502 and 500
i.e. #02-502, Block numbers 464A and 464B
#02-500 i.e. Blk 464A,
Blk 464B

Answer ... ... ... ..

(3]




12

17 In the diagram, O is the centre of the circle with radius 13 cm. PQ and RS are
perpendicular equal chords of length 24 cm and intersecting at K.

P

RAK N\

Q

Calculate the length of OK.
Show your workings and give reasons.

Answer ...................cm [3]
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18 For a n-sided polygon, the largest interior angle is 100° and the smallest interior
angle is 20°. Find the value(s) of n.

ARSWRY, W civsvvimissonansass. |0

19 (a) Factorise (2x —7)(x —2) —9 completely.

ABSWEY. vviivsvivvvvmsienisnss | )

(b) Hence, solve 2(y —1)2—11y +16 = 0.

Answer .............ccoccoe. (2]
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20 When x + 8 is divided by y, the result is 4. When x is divided by y, its quotient is
2 and the remainder is 6. By forming two equations in terms of x and of y, solve
for x and y.

Answer x=........ V= (4]

21 Inthe diagram, 4, B, C and D lie on the circumference of the circle. ADP, ABQ,
BCP and DCQ are straight lines. ZBAD = 54° and £CPD = 27°.

Find 2AQD.
Show your working and give reasons.

Answer £AQD = ............° [4]
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22 A carpenter wants to create a wooden toy for his son.
He removed a right-angled cone and a hemisphere from a uniform cylindrical
wood. The radius of the base of the cone and hemisphere are r cm. The distance
between the top of the hemisphere and the vertex of the cone is also r cm.

Given that the curved surface area of the cone is equal to the curved surface area
of the hemisphere, work out the volume of the toy, in terms of r.

Answer ..............cm* [4]
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23 The histogram illustrates the length of stay (in days) in Australia for a group of
Singaporean tourists last year.

Frequency

—
=)

i - T - - )
L SRR § L — g T

(=]

5 10 15 20 25 30 35 40
Length of stay (x days)

(a) Complete the following table.

Answer Length of stay (days) | Numbers of tourists
0<x<5
5<x=<10
10<x<15
15<x<20
20<x <25
25<x<30
30<x<35 1
3I5<x<40

(b) Calculate the fraction of the Singaporean tourists who stayed in Australia
longer than 15 davs.

HAWSRE oo voicsssesis wwess  H

(c) Calculate an estimate for the mean and standard deviation of the length of

stay.

Answer Mean=...........days

Standard deviation= ... .........days [2]
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24 (a) Explain why (x - 2)* (x> — dx + 4) is both a perfect square and a perfect cube
when x is an integer.

Answer

(2]

(b) The figure is made up of 2 big squares, 2 small squares and a rectangle WXYZ.

The perimeter of rectangle WXYZ is 20 cm. The total area of all the four
squares is 140 cm?.

Find the area of WXYZ.

Answer ... ... .. cm? [4]
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25 Mrs Tan sells three different types of cakes. The table below shows the number of
cakes bought by Childcare Centre 4 and B for Children’s Day Celebration.

Sponge | Chocolate | Cheese
32 P 20
45 38

Childcare Centre A
Childcare Centre B 44

(a) Represent this information ina 2 X 3 matrix, P.

Answer P=( )
(1]

(b) The selling price for each sponge cake, chocolate cake and cheese cake is

()

$3.20, $4.50 and $4.80 respectively.
3.2
The information can be represented as Q = (4.5).
4.8

- Evaluate the matrix PQ.

Answer PQ = ( )
(1]

Mrs Tan has a special promotion fo saxes order for Children’s Day
celebration.

/—"W\
¢ Get the second sponge cake at half price.
Buy three chocolate cakes for the price of two.

Cheese cakes 1-for-1!

Write down a 3 x 3 matrix, R, such that RQ will give the discounted price
for each type of cakes sold to Childcare Centre 4 and B.

Answer R = ( )
(2]
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25 (d) Evaluate matrix S =PRQ.

Answer S = (

(¢) Describe what the elements in matrix S represents.

Answer

—End-

)

(1]
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Mathematical Formulae

b
Compound interest

Total amount = P( 1 +—-’-‘—-)
100

Mensuration

Curved surface area of a cone = &/

Surface area of a sphere = 472

Volume of a cone = %mzh
-
Volume of a sphere =§m-

1 ;
Area of triangle ABC = 5 absin C
Arc length =r8, where 8 is in radians

1 o :
Sector area =5 r2@, where @ is in radians

Trigonometry
a _ b ¢
sind sinB sinC

a?=b%+c®—-2bccosA

Statistics

Standard deviation = ‘j Pg; _[?zf%]



4b®  (—4ab?)?

(a) Simphfy o Ll T Give your answer in positive indices.

(b) Factorise 14xb + 3ay — 2xy — 21ab completely.

5 v X XD 3-2x
(c) Solvethe inequality - < —= < —,

(2]

(2]

(3]



2x(1-6x) 2
) Simplily e = o 4]

(¢) Express 2x2 + 6x — 15 in the form a(x + b)? + ¢, where a, b and ¢ are

constants.
Hence, solve the equation 2x% 4+ éx — 15 = 0, giving your answers correct to
four decimal places. [4]




2.

ABCDE is a pentagon.

-

3.5cm

6 cm

C

(a) Calculate the area of the pentagon ABCDE.

(5]



(b)  The pentagon ABCDE is a cross-section of a prism which is a model of a
house as shown below. E

(1) Calculate the total surface area of the model, including the base. [2]

(i) Calculate the angle of depression of H from E.

(3]




3.

There was a newspaper article on Singapore’s population published in 2018.

Singapore’s population grows slightly to 5.638 million,
with non-resident numbers stable.

Singapore’s population rose 0.5 percent to 5.638 million from 2017 to 2018.

The slight increase over the past year was due to stable growth in citizen
population, which rose 1 percent to 3.472 million citizens as of June 2018.

The 1 percent growth in citizens was due to citizen births and immigration.

r Residents j\

3.954M

Citizens PRs
3.472M 0.522M

pediee + 1
iy

Source:
hty 5-//www.channelnewsasio.com/news/singa re/singal o_;ﬂ—gagdaliou-gmws»sh’ght.‘wo—S—G-‘im-willen-residenl-10?63.'32

(a) Calculate the Singapore’s total population in 2017.

(2]



Express the number of Foreign Domestic Workers as a percentage of the

Singapore’s total population in 2018 (2]

(b)

(¢) Based on the information shown in this article, do you agree that Singapore’s
total population will reach 6.3 million by 2030?
Support your answer with appropriate workings and state an assumption that
you have made in your calculation. (3]

(d) State one aspect of the diagran: that may be misleading and explain how this

may lead to a misinterpretaiics of i ntormation.

(2]




The diagram shows a rectangular table top.

xm
The area of the table top is 5 square metres.

The length of the table top is x metres.
The perimeter of the table top is y metres.

(3  Show that y=2x+ -15. 2]

(b)  The variables x and y are connected by the equation y = 2x + 1—:—.

Some corresponding values of x and y, correct to one decimal place, are given

in the table below.
x 0.5 1 1.5 2 4 6 8
y P 12 q 9 10.5 137 173
() Find the value of p and of q. n

(i) Using a scale of 1 cm to represent ! 7, draw a horizontal x-axis for
0<x<8. ‘
Using a scale of 1 cm to represent |
0<y<22
On your axes, plot the poin
smooth curve.

m, draw a vertical y-axis for

is given ia the table and Join them with a

(3]
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ble top if the perimeter of the table

(iii) Use your graph to find the length of the ta
top is 16 m. (2]
(iv) Bydrawinga suitable straight line, find the x coordinate of the point at which
(2]

the gradient of the curve is %

11



S

Given equation of a line L is 3x — 2y =8

(a) State the gradient of line L. )

(b) If P (k,—2) isa point on the line L, find the value of k. 1
(c) Find the equation of another line that is parallel to the x-axis and passes
through P. (11
[4]

(d) Calculate the perpendicular distance from the origin, O, to the line L.

12



6b

&

0 % A G

In mediagmm,m= a,OTEf: 6band_(f4'=;1_f.

D is a point on 4B such that 34D = 2DE and E is a point on BC such that
CE:EB=4:5.

(a) Express, as simply as possible, in terms of a and b,
() BA, [1]

(i) oD, (1]

(iii) CB, (1]

(iv) 4F [Z]




(b) Write down the relationship between OD and AE. Explain your answer. (2]

(¢) Find the ratio of
(i)  areaof triangle CAE : area of triangle AOD | [2]

(ii) area of triangle CAE : area of triangle AOB . (2]

14



7. (a) Therearetwo boxes of sweets containing tofTees and chocolates
Box A contains 8 toffees and 4 chocolates, whereas box B contains 7 toffees

and 3 chocolates.

Jolin loves chocolates.

One of the boxes is chosen at random and a sweet is taken out.

If she gets a chocolate, she will consume it.

If she did not get a chocolate from the first selection, she will place the sweet
into the other box and she will select again from the other box.

Jolin limits herself to two selections.

Find, as a fraction in its simplest form, the probability that

(i) Jolin will have her favourite chocolate from the first selection, [3]

(i) Jolin will have her favourite chocuiate. 3]

15



(b)

Your friend, Kenton gives you a chance to win $1000 by playing a game of
“Guess the number”. There are two options of the game that he allows you to

choose.

Option A
He uses a random number generator to choose a number from | to 8.

If you guess it correctly, you win.

Option B

You flip a fair coin.

If the coin lands on head, Kenton will roll a fair 6-sided die. If you manage to
gue‘ss what it rolled, you win.

If the coin lands on tail, Kenton will use a random number generator to choose

a random number from 1 to 8. If you guess the number correctly, you win.

Which option will you choose? Explain your answer. 3]

16



Figure 1

Figure 1 shows a dreamcatcher-inspired omament which is made up of wire.
The ornament consists of an inner circle ABCDEF and an outer circle GHIJKL, both
with centre O, and 6 identical “petal” designs such as AGB and BHC.

Team Ho‘ola will be making these ornaments to raise funds for their Voluntary

Welfare Organisation.

To estimate the amount of wire to be purchased, Head of Fundraising team, Janice

modelled the following:
e The arc AG is an arc of another circle with centre X, radius 18 cm and
LAXG = % radians.

This information is illustrated in Figure 2.

G

18 cm

Figure 2

17




(®)

A regular hexagon forms within the inner circle ABCDEF with OB = § em
This information 18 tllustrated in Figure 3

B

Show that the radius of the outer circle is 13.31 cm, correct to 2 decimal

places.

18

(6]



(b) Team Ho'ola decided to make 50 dreamcatcher-inspired ormaments and

Janice chanced upon the following promotion.

10 m silver craft bendable
DIY wire (2mm thick)
$9.28

What is the estimated cost to make these ornaments? [5]

19
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9. (a) The cumulative frequency curve below shows the time spent in minutes by a

group of 80 teenagers on Instagram (a social media platform) on a particular
day.

80

60

50
Cumulative

Frequency 4

30

20

v

50 100 150 200 250 300
Time spent (mins)
Use the curve to estimate

(i) the median, m

(ii) the interquartile range. | (2]

21



(b)  Through a market rescarch, it was found out that the time spent on Facebook
(another social media platform) is less popular and less consistent among the same
group of 80 teenagers. A second cumulative frequency curve for the same group of
80 teenagers spending their time on Facebook is drawn.

Describe how the second cumulative frequency curve may differ from the

curve for Instagram. (2]

(¢)  The box-and-whisker plot represents the distribution of the time spent for the same

group of 80 teenagers on SnapChat (another social media platform).

v

] BN i . | - 1 | | |
0 50 100 150 200 250 300

Time Spent (mins)

For this group of 80 teenagers, which of the social media platforms -
Instagram, Facebook or Snapchat, is the most popular?

Support your answer with an appropriate statistical measure. [2]

22



10. Ms Tan got her new home recently and the layout of her house is shown in the diagram
below. The layout is drawn to scale.

——
o ==
%%E

;
O
E
o

e

:
b

s

1 2 3 4 5 metres

(a) Express the scale of the map in the form of 1:n. m

23




(b) Ms Tan decides to get a television set for her living room

She found the following infographic online.

to how far you sit from the TV

Viewing distance guide: linking screen sizes

Upto
32 inch

32t0 39
inch

'
40 to 45
inch

-‘P—-—-.

46 to 56
inch
#,

Over

56 inch

What is the range of television size which Ms Tan should get for her living

room?

24

(2]




(©

Ms Tan decided to shop for her television set online and she saw the following

options:

LG OLEDSS5B8STB 55" OLED 4K SMART TV
. LG Ko P <

a0 ey Naptions i LS el

SGD2,988.00

Cuaniity 1
[ 1= e T

55-inch OLED 4K
SMART TV

LG OLEDE5B8STB 65 OLED 4K SMART TV

QLG o <o

SGD4,838.0C

Fot UG Vs Teipedees T LG L AR Sl

Ms Tan pays a downpayment of $2 000 for her television set as suggested in (b).

She pays the remaining amount over 3 months, with a simple interest rate of

7 % per annum.

Calculate her monthly instalment

(3]

- End of Paper -

25
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