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Mathematical Formulae

Compound interest

Total amount = P[l + L
100

Mensuration
Curve surface area of a cone = mr/

Surface area of a sphere = 4mr”

. 1
Volume of a cone = — w-h
% |

% 4
Volume of a sphere = — m~
=
- L1 :
Area of triangle ABC = = ab sin C

Arc length = 6, where 0 is in radians

] . .
Sector Area = 5 26, where 0 is in radians

Trigonometry

a b c

sinAd sinB sinC

-
a?=b%+c*—2bccos 4

Statistics

PR

2f
> A _(Zﬁ'}l

Mean =

Standard deviation = = -
>r o\
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(a) Simplify x+7-x(2-3x).

Answer (2]
(b) Factorise completely 4ax+12a—x-3.
Answer (2]
2 The pie chart shows the sales for 4 different flavours of cookies.
Chocolate is the Most Popular Flavour
State one aspect of the graph that may be misleading and explain how this may lead to a
misinterpretation of the graph.
Answer
[2

4048/01/2019 Liurn uver
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(a) Write down the set notation for the set represented by the shaded region in the Venn
diagram below.

Answer [1]
(b) & ={x:xisaninteger, | <x <9}
A ={x:x is an odd number}
B={x:x is afactorof 6} -
(i) Draw a Venn diagram in the box below to illustrate the above information.
Answer
E
[1]
(ii) List the elements in the set (4w B)'.
Answer [1]

AMKSS 4E5N MYE 4048/01/2019 [Turn Over
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4  (a) Expressx’—2x-2 in the form p+(x+q).

Answ. [2]

(b) Sketch the graph of y =x’—2x—2 on the axes below.

Indicate clearly the values where the graph crosses the X— and y— axes.
Answer
}I

1;

0

(2]

5 The exchange rate between Singapore dollars ($) and Japanese Yen (¥) was $1 = ¥81.7339.
Mr Toshi bought a watch priced at $1550. The shop charged 1.8% commission as he chose to
pay in Japanese Yen using his credit card. What was the total cost of the watch in Japanese
Yen?

Answer ¥ 2]

AMKSS 4E5N MYE 4048/01/2019
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6 Write as a single fraction in its simplest form —— + 5 i .
3-x x"-3x
Answer (2]
7 A map is drawn to a scale of 1 : 500 000.
(a) The length of a runway at an airport is 0.6 cm on the map. Calculate the actual length of
the runway in kilometres.
Answer km [1]
(b) The airport has an area of 5 km?. Calculate the area, in square centimetres, of the airport
on the map.
Answei cm? [2]
AMKSS 4E5N MYE 4048/01/2019 T
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8 The monthly telephone charges offered by a telecommunications company is obtained by

adding a fixed charge of $28 and the total usage for the month as shown below.

[ Usage Per Month Rate (cents per minute)
First 5 hours Free
Next 20 hours 3.5
10

Excced 20 hours |
If the total usage for the month of February was 31 hours, calculate the telephone charges for

that month.

(2]

Answer $

r-

9 Two pails, X and Y, are geometrically similar. The volume of pail X'is 512 cm’. Given that the
base area of pail Y is four times the base area of pail X, find the volume of pail Y.

D
o2

Kllem®

Pail X Pail ¥

Answer /c/r_n?' [3]
4048/01/2019 [Furn-Over
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The diagram below shows a triangle POR with coordinates P(0

the triangle is 28 cm?.

8

P(0, 5)
0 (7. 0)
R
Find
(a) the coordinates of R,
Answer R (
(b) the equation of the line OR.

Answer

, 5) and Q(7, 0). The area of

If the length of a rectangle is increased by 30% and its breadth is decreased by 20%. find the

percentage change in its area.

Answer

AMKSS 4E5N MYE
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12 Written as the product of its prime factors, 126 =2 x 32x7.
(a) Express 720 as a product of its prime factors.

Answer (2]

(b) Find the largest integer which is a factor of both 126 and 720:

Answer [1]

(¢) Find the smallest possible value of m if 720m is both a perfect square and a perfect cube..

Answer m= 1]

13 In the diagram below, 4B =8 cm, BC =9 cm and ZBAC = 42°. Find LACB.
@
9cm
\ 42°
A 8 cm B
Answer © 2]
4048/01/2019 [Turn Over
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10

The diagram below shows part of a circle 4BC with centre O and radius 10 em. The radius
OC makes an angle of 1.2 radians with the radius OB. ACD is a sector with centre 4 and
radius 16 cm.

ad o2 :
4" 10 cm o D

Find the area of the shaded region BCD.

dngper I . 5]

AMKSS 4E5N MYE 4048/01/2019 [Turn Over
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15 The cumulative frequency curve shows the marks obtained by 200 pupils in a particular

Science examination. The maximum mark is 80.

Cumulative Frequency

B S—— o o
Vi
400 AT O O ) N OO0 O O 0 8 25 i
i : :
7 :
7 W T O N G 1 S
] £
/ whua
f w B
f .v‘...Tn
4 ‘
gf'_' = erebens
A
I ry
] : 4 o 1
S R i t =+ =t =t t -
0 20 40 60 80 Marks
Find the

(a) (i) median,

Answer

(i) interquartile range.

Answer

(b) Find the passing mark if 36% of the pupils passed the examination.

Answer

AMKSS 4E5N MYE 4048/01/2019

\ |
[Turn Over~



12

16  The sum of a series of numbers is given below

S,,=1+2+3+...+n=M.

(a) Find the value of Sss.

Answer [1]

(b) Find the value of n given that S, =1378.

Answer 2]

(¢) If7T=101+102+ 103+ .....+199, find the value of T.

Answer [2]
(d) Given the sum of even integersis P =2 +4+ 6+ ...... 100, find the value of P.
Answer [2

(¢) Using your answer in part (d). find the sum of all the odd integers between 0 and 100.

Answer [1]

' —

T )
AMKSS 4E5N MYE 4048/01/2019 l'l(urn Over
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17 A drinks vending machine takes 50 cent coins and $1 coins. A drink costs $1.50. The
probability that the machine will accept a particular 50 cent coin is 0.9 and that it will
accept a particular $1 coin is 0.85.

(a) What is the probability that the machine will not accept a particular 50 cent coin?

Answer (1]

(b) John put one 50 cent coin and one $1 coin into the machine. Calculate the probability
that
(i)  the machine will not accept both coins,

Answer [1]

(i) John will geta drink only when he inserts another $1 coin.

Answer [1]

(c) Peter only has three 50 cent coins. Calculate the probability that

(i)  the machine will accept all three coins,

Answer [1]

(ii) Peter will not geta drink.

Answer [1]

AMKSS 4E5N MYE 4048/01/2019 [Tuen Over
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—> 4 —> 35
18 AB SJS BC =[ 5 ] and B is the point (7, 0). Find
._)
w |1‘IB! b
Answer [1]
(b) the coordinates of the point C.
Answer  C ( 2 ) [2]
19  The marks scored by 12 students from a Sec 4 class in a test are listed below.

7227, 38, 85/ 54, 32, 76/ 46/ 68, 5p. 64 Y2

The diagram below shows a box-and-whisker plot representing their results.

(a)

(b)

v

Find the value of x and of y.

Answer x= . V= (2]

A new student later joined the group and sat for the same test. If the median mark
remains unchanged. find the mark scored by the new student.

Answer (1]

AMKSS 4ESN MYE 4048/01/2019 [Turn Over
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20  The diagram below shows a cone fitted inside a sphere. V'is the vertex of the cone and O is the
centre of the sphere. Given that the cone has a height of 10 cm and a base radius of 5 cm, find

the radius of the sphere, R.

|

Answer cm [3

AMKSS 4E5N MYE 4048/01/2019 [Turn Over
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21 (a) Simplify each of the following, giving your answer as a positive index.
2 §=5
£) [\1)
Answer [1]
!
(ii) 18x7
4/x
Answer [2]
(b)  Solve the equation 27" =37,
Answer x= 2]
AMKSS 4E5N MYE 4048/01/2019
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22

The diagram shows part of a regular n-sided polygon, PORST.. .

(a)  Explain why triangles ORS and TSR are congruent.

Answer

(2]
(b) Itis given that angle AQR = 30°. Find
(i) the value of n.
Answer [1]
(i) angle RTS,
GRS
Answer [2]
(iii) angle OPT.
Answer 2]
END OF PAPER
4048/01/2019
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Mathematical Formulae

Compound interest

Total amount = P, I+LJ
100

Mensuration

Curve surface area of a cone = mtr/

Surface area of a sphere = 4

Volume of a cone = %m‘zlz
4
Volume of a sphere = 3 1

1
Area of triangle ABC = 5 ab sin C
Arc length = rf, where 0 is in radians

1 . ;
Sector Area = = 1?6, where 0 is in radians

Trigonometry
a b i
sind sinB sinC
a®=b*+c*—2bc cos A
Statistics
fx
Mean = Z
>
.'l': X -
Standard deviation = Z f = Z I
2 \Xf
AMKSS 4E5N MYE 40480212019
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4y—6z

1 (a) Itisgiventhat y+z=
Tx

(i) Findxwhen y=2 and z=-1. (1]

() 'Express zin term of x and y. [2]

2a+1 a-2
4 2]

(b) Solve the equation

AMKSS 4E5N MYE 4048/02/2019 n'urn Over



(c) Solve these simultaneous equations.

4p+3g=2
Sp—4g=49
4h* —36
d) Simplify ————M— |
@ S 4h* —5h-21
AMKSS 4E5N MYE 4048/02/2019
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(a) In AOAB, the point X on AB is such that AX: XB=1: 3. OXY is a straight line

andXYziOY.

— >

Given that O4=2a, OX = 6b, write each of the following in terms of a and b.
Give your answers in their simplest form.

_>
(i  Ax,
—>
(i) 0B,
_>
(i) AY.

—> —>

(b) State 2 facts about 4} and OB.

AMKSS 4E5N MYE

4048/02/2018
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3 Famous Factory produces pastries and delivers them to two outlets every day that each
outlet is open. There are 3 deliveries for each day. The number of pastries supplied in a

single delivery is given by the matrix P.

Qutlet 1  OQutlet 2

60 R0 Chicken Pie
p =| 30 50 Tuna Puff
&0 100/ Cream Puff
(a) Evaluate the matrix D = 3P. [1]

(b) A chicken pie is sold at $2. A tuna puff is sold at $1.80. A cream puff is sold at $1.40.

Represent these prices in a 1 x 3 matrix C. [1]
(¢) Evaluate the matrix Q = CD. [2]
(d) State what the elements ot Q represent. [1]

AMKSS 4E5N MYE 4048/02/2019 [Turn Over




(¢) In a particular month, Outlet 1 was opened for 22 days and Outlet 2 was opened for 30
days. Write down a 2 x 2 matrix E such that the matrix F = QE, where the elements of

F represent the amount of money collected from selling all the pastries in each outlet

in that month.

Hence evaluate F. [2]

(f) There are two promotion schemes proposed. Scheme A is price reduction of 10% on
all pastries and Scheme B is price reduction of 20% on chicken pies only. Supposing
all pastries at each outlet are sold at the end of a day, calculate the daily amount of
money collected at each outlet from the sale of pastries under each promotion

schemes. Hence, propose the suitable scheme for each outlet. (2]

AMKSS 4E5N MYE 4048/02/2019 [Turn Over



4  ABCD is a square with sides 12cm and BCE is a semi-circle with centre O. AF is a tangent

to the semi-circle at point £ and BOCF is a straight line.

y 12cm B
L
12cm 10,
E
.
D G
4em
F
(4) Name a triangle similar to AADG . [1]
(b) Show that AOEF is similar to AABF . (2]
AMKSS 4ESN MYE 4048/02/2019
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(¢) Find the length of EF. [2]

(d) Find the ratio

(i) Area of AEFC [1]
Area of AECB’
Area of AOEF 2]

(ii :
) Area of quadrilateral ABOE

AMKSS 4E5N MYE 4048/02/2019 [Turn Over
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Xavier and Yves were running on a 400m track in Bishan Stadium. Both of them started
from the same point. Xavier started running at a speed of x m/s. At the same time. Yves
also started running in the opposite direction at speed of (x+3) m/s and he met Xavier on

the track again after ¢ s.

(a) Write down two expressions that each represents the distance travelled by Xavier and

Yves after ¢ s. [2]
: : . , 400
(b) Using the two expressions of distances in part (a), show that 7 = e [1]
2x+
(¢) Zed started off together with the 2 boys and he ran in the same direction as Yves.
However, he ran at a speed of (x — 1) m/s. Find, in terms of x, the time taken when
Xavier and Zed met each other on the track again. [1]

AMKSS 4E5N MYE 4048/02/2019 [Turn Over
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(d) Given that Xavier met Zed 20 seconds after passing Yves, form an equation in

terms of x and show that it simplifies to 4x* +4x-83=0.

(e) Solve the equation 4x” +4x—-83=0.

() Find the time taken by Xavier to complete running one round around the track.

AMKSS 4E5N MYE 4048/02/2019 [Turn Over
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6  The diagram shows a solid trapezoidal prism. The base ABCD is on flat ground and ABGH,
BCFG, CDEF and ADEH are vertical rectangular planes. 4B =35m, BC =23m,

CD=17m, AH=8m, AD =20m, ZABC =42° and AB is parallel to DC.

Calculate

(a) the length of AC, [3]

(b) the angle of depression of 4 from F, [2]

(¢) the area of triangle ABC.. [2]
AMKSS 4E5N MYE 4048/02/2019
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(d) the perpendicular distance from point D to the line 4B, (2]

(e) the surface area of the prism. [3]

AMKSS 4E5N MYE 4048/02/2019 [Turn Qver
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7 (a) Inthe figure below, AB is a diameter of the circle with centre O. 47V and XBY are
straight lines. ZBAZ =47° and ZBYZ =23°.

Stating your reasons clearly, find ZBZX .

(b) The above diagram shows two rhombuses ABCD and EFGC. /BFG =114° and

£ZDAE =109°. Stating your reasons clearly, calculate

A E B
109° 114°
M

D C
(i) ZFBC, [1]
(i) ZFGE. [2]
(iii) ZEMB. [2]

AMKSS 4E5N MYE 4048/02/2019
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(a) Dice A4 has the numbers 1, 2, 3 and 4 engraved on it while dice B has the numbers 2,
3, 5 and 7 engraved on it. They are rolled one after another and the sum of the two
rolls is then recorded on a possibility diagram.

(i) Complete the possibility diagram. [2]

|
F Dice 4 T
+ 1 2 3 4
2 - 5
=
9 3 4 5 7
2
5 6 7 9
7 9 10
L l
(i) Find the probability that both dice show odd numbers. (1
(iii) Find the probability that the sum of the two numbers is prime. [1]
(iv) Find the probability that the sum of the two numbers is at most 9. [1]

AMKSS 4E5N MYE 4048/02/2019 [Turn Over
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8 (b) A group of 23 basketball players were asked how many points they scored in a season

of matches. The results are presented in the following stem-and-leaf diagram.

4 (3 5 6 7 7 9

511 2 4 6 8

6|0 3 4 6 7 8 9

711 1 2 3

819

Key: 4 | 3 means 43 points

(i)  Find the range. (1]
(i) Find the median score. [1]

(iii) A special award is given to players who scored more than 75 points in a season.

Find the percentage of players who attained this award. [1]

AMKSS 4E5N MYE 4048/02/2018 r]'urn Over
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(iv) A moderation has to be done and 2 points are to be added across all the scores.

Explain how the median score is affected by this moderation. 1]

(2]

(v) Find the standard deviation of the scores.

(vi) The standard deviation of the scores of another group of players was 7.96 points.

Use this information to comment on one difference between the two groups.

(1]

AMKSS 4E5N MYE 4048/02/2019 [Turn Over
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18

The variables x and y are connected by the equation

Some corresponding values of x and y are given in the following table.

18

y=2x+—2—.

X

X | 1

1.5

1

W

Y 20

11

a

9.1

(a) Find the value of a.

(b) Draw the graph on the graph paper provided and staple it at the end of this

question paper.

Using a scale of 2 cm to 1 unit, draw a horizontal x-axis for 0< x <6.

Using a scale of 1 cm to 1 unit, draw a vertical y-axis for 0< y <22.

On your axes, plot the points given in the table and join them with a smooth curve.

(¢) Use your graph to solve 2x+lx§

12 intherange 0 < x<6.

(d) By drawing a tangent, find the gradient of the graph at the point where x = 1.5.

AMKSS 4E5N MYE
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(e) On the same axes, draw the graph of y =x + 10 for 0<x<6. [1]

(i) Write down the x-coordinate of the point where the two graphs intersect. [1]

(i) Given that this value of x is a solution to the equation
X+ Ax?+Bx+18=0,

find the value of 4 and the value of B. 2]

AMKSS 4E5N MYE 4048/02/2019 [Turn Over
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10 The Open Electricity Market is an initiative by the Energy Market Authority (EMA) that

allows households to buy electricity from a retailer of their choice to benefit from their

competitive pricing or continue to buy from SP Group at the regulated tariff rate, which is

reviewed every quarter. There are two types of standard price plans:

* Fixed Price Plans are for consumers who prefer a constant electricity rate throughout

the contract duration. The rate may be higher or lower than the regulated tariff rate

during the contract duration.

* Discount off the Regulated Tariff Plans provide a fixed discount off the regulated

tariff rate, but the electricity rates will change when the regulated tariff rates changes

every quarter.

Jimmy is reviewing some price plans of two retailers. He stays in a private condominium

and a part of his utilities bills is given below.

Billed Usage

* Estimated Readings
Electricity (kWh)

Sep*
538

Neighbour Avg. 536 kWh

Oct

611

Nov* Feb
613 698

Jan*
472

Dec
287

Efficient: 264 kWh

(a) Calculate the mean value of the electricity usage over the 6 months. Explain why this

mean may not be an appropriate average to assist Jimmy in reviewing his options.

AMKSS 4E5N MYE
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(b) The fact sheets of two of the retailers are shown in the INSERT.

(i)

(i)

The electricity retailers charge a fee if you terminate the contract before its
expiry date. If Jimmy signs a 12-Month Fixed Price Plan contract with
Sembcorp Power Pte Ltd starting on 1 January 2019 but considers to switch
over to iSwitch Pte Ltd from 1 March 2019 onwards, calculate the early

termination charge that he as to pay. [2]

Jimmy forgets to pay his bill for the electricity usage in the month of February
2019 before the payment due date in March. Considering a 12-Month Fixed
Price Plan contract, which company imposes a higher late payment charge?

Justify your answer and show your calculations clearly. 2]

AMKSS 4E5N MYE 4048/02/2019 [Turn Over
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(iii) By considering the period of 1 January to 28 February 2019, suggest the plan in
iSwitch Pte Ltd that Jimmy should choose. Justify your suggestion and show

your calculations clearly. (4]

END OF PAPER






INSERT FOR QUESTION 10

The fact sheets of two of the retailers are shown below. All fees and charges stated in these

fact sheets are inclusive of Goods and Services Tax (GST).

Name of retailer

iSwitch Pte Ltd

Price Plan

'Chope’ the Rate
(12 Months) (12 Months)

Super Saver Discount

Electricity Rate

17.62 cents’lkWh 22.80% off the regulated tariff

Late Payment
Charge

1% of the outstanding amount per month

Early Termination
Charge

e $100 if terminated within 3 days from sign-up
e 30% of months left x average of latest 2 months bill if
terminated after 3 days from sign-up

Name of retailer

Sembcorp Power Pte Ltd

Price Plan

12-Month Discount off
Regulated Tariff Plan

12-Month Fixed Price Plan

Electricity Rate

18.65 cents’/kWh 20.50% off the regulated tariff

Late Payment
Charge

$5.35 per bill

Early Termination
Charge

Termination Rate x Unexpired Months

Termination Rate per month:

HDB 1-Room $10.70 / HDB 2-Room $16.05 /

HDB 3-Room $21.40 / HDB 4-Room $32.10/

HDB 5-Room $37.45 /

HDB Executive & Private Condominium $42.80 /

Terrace $74.90 / Semi-Detached $101.65 / Bungalow $214

(Adapted from source: https://www.ema.gov.sg/openelectricitymarket.aspx)

The historical electricity tariff rate of SP Group is shown below.

SP Group Electricity Tariff
Rates (cents/kWh) are exclusive of 7% Goods and Services Tax (GST)

January April July October January April
2018 2018 2018 2018 2019 2019
21.56 22.15 23.65 24.13 21.85 22.79

(Adapted from source: https://Www.spgroup.com.sg)
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Mathematical Formulae

Compound Interest

Total amount= P| 1+ :—]
100

Mensuration

Curved surface area of a cone = vl

Surface area of a sphere = 477°

Volume of a cone = ém’zh

Volume of a sphere = %m‘3

Area of triangle 4BC = %absinC
Arc length = @ , where @ 1s in radians

1 s - .
Sector area = Er'ﬁ , where @ is in radians

Trigonometry
g & 8
sind sinB sinC
a’ =b*+¢* —2bccos A
‘Statistics
Mean = 2 fx
2

2

-3

Standard deviation =

-==1'-'——-_._._
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1 Write the following in order of size, in descending order.

x, 3.143, % 3.142

Answer . [2]

2 Factorise completely 16p* —81¢g*.

3  Given that L. 9% find k.
27

Answer k=....... [21
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The stem-and-leaf diagram shows the times, in minutes, taken by some students to complete a
task.
32 4 5 6
110 1 1 9 9
Key: 3|4 represents 34 minutes
For these times, find

(a) the lower quartile,

Answer . minutes [
(b) the mean,
Answer minutés [1],
(¢) the standard deviation,
g = 5
Answer minutés [1]

tn

Sketch the graph of y=—(2- x)2 +1 on the axes below.
Indicate clearly the values where the graph crosses the x- and y-axes and the coordinates of any
turning points.

b

(2]




6 The diagram shows the speed-time graph for part of a car’s journey between two sets of traffic
lights.

V= ———

Speed i
(m's) |

Y

Time (seconds)

The distance travelled in the first 4 seconds is 20 metres.
(a) Calculate the value of v.

Answer v=.. [i}

The car then decelerated at twice the rate of the acceleration.

(b) Calculate the average speed of the car for the entire journey.

Answer . mﬁ" [2]

’

7 A club is made up of members that are either a child, an adult or a senior citizen. There are 19
children and 14 senior citizens. The club wishes to maintain that at most three-fifths of the
members are adults.

By forming an inequality, find the maximum number of adults possible.

Answer . [SQ




8 The Venn diagram illustrates the relationship between two different types of quadrilaterals.
Quadrilaterals
Parallelograms

Kites

Parallelograms and Kites?
Answer [1]

(b) Using an appropriate symbol, complete the statement:
{Parallelograms}.....{ Trapeziums}

Answer [

9 A sum of money was divided between 4, Band Cintheratio2:3 : 4.
If the money had been divided equally between them, 4 would have received an extra $40.
What was the total sum of money?

Answer 121

S

G
10 The probability that a phone will ring in a thirty-minute interval is y{ What is the probability

that the phone will not ring in a one-hour interval?

Answer 2]




11 Adam can lay 70 bricks in 30 minutes.
Charlie can lay 80 bricks in 45 minutes.
Adam and Charlie work together to lay a total of 1000 bricks.
If they continue to lay bricks at the same rate, how long will it take them to lay the 1000
bricks? Give your answer in hours and minutes, to the nearest minute.

Answer (3]

12 The diagram shows three of the sides, 4B, BC and CD of a regular polygon. A8 produced and
DC produced meets at E. Angle BEC =108°

E
Q
RN,

A4 D

/ 1
i \
‘ v
‘ v
/ \

Find the number of sides of the regular polygon.

Answer 3]




oy R
15 Bln 20 SE3 g
14 21

Answer x = 12]

14 Solve x* +4x—11=0 by using completing the square.

Answer x = or x= [3]

15 Given that the value of %Jr—%,— =3 and xy=4, find the value of (x+ y)g ;
X ¥

Answer .. 3]




16 The attractive force, F newtons, between two stars, is inversely proportional to the square of
the distance between the centres of the two stars, » km.

(a) Sketch the graph of F against r.

t

[1]
(b) The distance between the centres of star 4 and star B is 150% larger than the distance

between the centres of star C and star D. Find the ratio of the attractive force between
star 4 and star B to the attractive force between star C and star D.

Answer 3]
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17 (a) Write down a possible equation for each of the sketch graphs below.
In each case select one of the equations from the box below.

y=x2—3 p=—x"+3 p=3"
p==x>+3 ped™ y=x+3
(69)
J.LJ
\
Y o
\ 7
Answer [1]
()
i
\\/ _
Answer [1]
(1ii)
5
'
\R___
i 5

Answer . [1]
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(b) The diagram shows three lines /, [, and Z,.

o o

The equation of /, is y=2x+1.

(1) [, and [, have the same y-intercept. State a possible value of the gradient of Z,.

Answer . [1]

(i) /, and [ have the same gradient. State a possible equation of }3 .

Answer .. [1]

18 A solid cylinder has radius 7 cm and height # cm. A solid hemisphere has radius » cm. The total
surface area of the cylinder and hemisphere are equal.

Work out, in terms of 7, the volume of the cylinder.

Answer e’ [3]
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19 Daniel invested a sum of money in an account paying compound interest at 7% per year. After
3 years, the money had earned total interest of 20% of the principal.

Find the value of r, correct to one decimal place.

Answer [3]

20 Two glasses are geometrically similar. The height of the small glass is 9 cm and the height of
the large glass is 15 cm.

If a big tank of fruit juice can fill up 125 small glasses, how many large glasses could be filled
from the same big tank?

Answer [3]




21

In the diagram, 4, B and C are points on a circle. 4AB=7 cm, BC =10 cmand AC =12 cm.
Explain, with reasons. whether ACis a diameter of the circle.

Answer

3]

22 Ttis given that T =2=x \/z ;
£

(a) Calculate the value of 7when L=1.2 and g=9.81. Write your answer correct to three
decimal places.

Answer .. [1]

(b) Rearrange the formula to make g the subject.

Answer g=. (3]
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23 The Singapore River is 3.2 kilometres long. It is represented on a map with a distance of 2 cm.

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

Answer [2]

(b) The length of the Ayer Rajah Expressway is 27 km, corrected to the nearest kilometre.
Find the greatest possible distance of the expressway on the map.

Answer . cm [1]

(¢) The Jurong Lake District is represented by an area of 1.4 square centimetres on the map.
Find the actual area, in square kilometres, of the district.

b

Answer km? [2]




24 (a) Express 84 as a product of its prime factors, leaving your answer in index notation.

Answer .. [1]

(b) Find the highest common factor of 84 and 2x3° x5 .

Answer [1]

(¢) The lowest common multiple of 84 and x is 2° x3x7°. Find thesmallest possible value of
7

Answer . [2]
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25 The nth term of a sequence is given by n(n+3).

(a) Find the fifth term.

Answer [1]

(b) One term in the sequence is 154. Find the value of # for this term.

Answer n= [2]
(¢) Explain why every term in the sequence is an even number.

Answer




26

17

D

In the diagram, 4, B, C and D are points on a circle, centre O. BE and DE are tangents to the
circle at points B and D respectively.
Angle BCD =5x° and angle BED =2x°.

Find x.
Showing your working clearly and give reasons.

Answer x= 2%

END OF PAPER
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Mauathematical Formulae

Compound interest

Total amount = P(l - L]
100

Mensuration

Curved surface area of a cone = mrl

Surface area of a sphere = 47’

Volume of a cone = %?’U“lh

Volume of a sphere = %m‘3

Area of triangle ABC = %ab sinC
Arc length = r@ , where @1is in radians

Sector area = % 20 , where @is in radians

Trigonomeiry
g b e
sind sinB sinC
a®=b*+c¢*—2bccos A
Statistics

Mean = %

Standard deviation = \} ZZ::J:Z ~ {%?]
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(a) Solve thelinequality . ;x <l+ 2x4+1 : [2]
(b) Express as a single fraction in its simplest form o SN : [2]
3-2y (2y-3)
—3h)" 27h*
¢) Simplify ( = g 2
( ) P ]‘fy 8 h3j5 4-}3 [ ]
16 -3
4
(d) Simplify [252?734} . [2]
qgr
(e) Solve the equation LI =1 [3]
" & —9 ®L3
One astronomical unit (1 au) is a unit of length defined as 149597870700 metres,
which is roughly the average distance between the earth and the sun.
(a) Express one astronomical unit in metres, correct to 3 significant figures in
standard form. [1]
(b) The speed of sound is 343 m/s. How long, in seconds, does sound take to
travel a distance of 1 au? Give your answer in standard form, correct to 3
significant figures. [2]
(¢) The average distance between the earth and the moon is 384400 km.
Express this distance as a percentage of 1 au. 2]
(d) A rocket travels a distance of one metre in 8000 nanoseconds (ns) and
Ins=10""s. How long, in seconds, does the rocket take to travel 1 au. Give
your answer in standard form, correct to 3 significant figures. 2]
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3.  Answer the whole of this question on a sheet of graph paper.

A stone was projected directly up a slope. Its distance, y metres, from the bottom
of the slope, 7 seconds after it was projected, is given in the table below.

{ 0 0.5 1 2 3 4 5 6
¥ 0 1.80 | 3.10 | 5.50 | 6.85 | 7.75 | 830 | 8.40

(a) Using a scale of 2 cm to represent 1 second, draw a horizontal #-axis for
0<7<6. Using a scale of 2 cm to represent 1 metre, draw a vertical y-axis
for0<y=<9.
On your axes, draw the graph of y against 7. [3]
(b) Use your graph to find the distance of the stone from the bottom of the slope
when £ =2.5. [1]
(¢) () By drawing a tangent, find the gradient of the curve at = 3. 2]
(ii) State briefly what this gradient represents. [1]
(d) At the instance the stone was projected, an object was released down the
slope from a point 8 metres from the bottom. This object moved directly
down the slope at a constant speed of 2 m/s.
(i) On the same axes, draw the graph representing the motion of this object. [1]
(i) Use your graphs to find when the stone and the object passed each
other. [1]
4.  Aisthe point (—2,7) and B is the point (6,—4) .
(a) Find the length of the line 4B. 2]
(b) Find the equation of the line AB. 2]
(¢) The equation of another line /is 8y +11x=-16.
Show how you can tell that the line / is parallel to the line 4B. (2]
(d) The coordinates of C is (2, k) . Given that the points 4, B and C are
(2]

collinear, find the value of .




A

Three buoys, 4, B and C, are positioned in a lake to provide a course for a water
sports event. AB = 800 m and 4 is due south of C. £4BC =34° and the bearing of
B from A4 1s 026°. E is a point on .48 which is 300 m. from B.

(a) Calculate AC. [2]
(b) Find the area of triangle ABC. [2]
(¢)  Calculate the bearing of A from B. [2]

(d) A helicopter, H, is hovering at a point vertically above E.

(i) The angle of elevation of the helicopter from B is 11°. Calculate the
vertical height of the helicopter above E. [2]

(ii) Fis a point on BC which is nearest to the helicopter. Calculate the
angle of depression of F from the helicopter. [3]




(a)

®)

(©)

' g ow—-9 w+2
Given that P = (: 2} and P2 = { WO " ] , Where w 1s a constant.
Find the value(s) of w. [3]
A waffle maker produces three different types of waffles: Red bean,

Chocolate and Peanut, for distribution to its outlets at various locations.

The table below shows the quantity delivered to each location each time.

Chocolate Red bean Peanut
Outlet 1 225 140 © 128
Outlet 2 265 115 245
Outlet 3 245 - 195 175
() Represent the data in the above table by a 3x3 matrix 4. [1]

(ii) Hence, find, by matrix multiplication, the total number of waffles
delivered to each outlet. [2]

The following table shows the selling price and the cost price of 1 unit of
each type of waffle.

Chocolate Red Bean Peanut '
Selling Price ($) 1.20 0.80 00 |
Cost Price (%) 0.60 0.50 0.40

(i) Represent the data in the above table by a matrix C such that 4C gives

the total selling price and total cost price of each outlet. Hence,
evaluate 4C. [3]

(ii) Find the profit earned by outlet 2. [1]
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7

A rectangular wall is 208 cm by 169 cm. The border around the wall is to be
covered with tiles. The tiles measure x cm by (x—35 ) cm. Each tile is placed so that

its longer side is vertl:gal. Some of the tiles are shown in the diagram below.

(®)

(©
(d)

x—35
<«

iy T T T
] 1 1 [ A

xT ] i [
v i [ :

169 cm

Y

r 3

208 cm
Express, in terms of x, the number of tiles that will fit
(i) across the top row of the border,
(i) along one vertical side of the border.

Given that 74 tiles are required to fill the whole border around the wall,
form an equation and show that it reduces to 3x* —44x+65=0.

Solve the equation 3x* —44x+65=0.

Explain why one of the solutions in part (¢) must be rejected as the length of
the tile.

Find the area of the wall that will be filled with tiles.

[1]
[1]

[3]
(2]

[1]
2]
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8.  The diagram shows the cross-section design of the medal for a sports event.
It is made up of two identical shapes.

AYR is an arc of a circle with centre C.

XA and XB are tangents to the circle.

XC=4cemand ZXCB=60°.

(a) Calculate the length of BC. [2]
(b) Find the total cross-sectional area of the medal. [3]

(¢) If the medal has a thickness of 0.7 cm, find the volume of
this piece of medal. [2]




9.

In the diagram, AB is parallel to QP.

(a)

(b)

(©)

(@

(e)

c

Prove that triangle POR is similar to triangle ABR.

A

State another pair of similar triangles.

Given that PO =5 ¢m, PR =4 cm and 4B = 12 cm, calculate the length of
AR using similar triangles.

Area of triangle POR
Area of triangle 4BR

Find the numerical value of the ratio of

Given that the area of triangle CPQ is 15 cm?, find the area of ABPQ.

[3]

[1]

[2]

[1]

(2]
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In the afternoon, on a certain stretch of road, the speeds of 100 vehicles
were recorded. The cumulative frequency curve shows the distribution of
the speeds of the vehicles.

L
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(i) Use the curve to estimate
(a) the median speed,
(b) the interquartile range of the speeds,
(c) the 80™ percentile,
(d) the percentage of vehicles that travels within the speed limit if the

speed limit on the road is 60 km/h.

(ii) From the curve, find the probability that at least one of the two vehicles
chosen at random travels at a speed more than 55 km/h.

[1]
[1]
[1]

[1]

[2]
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(b)  The speeds of 100 vehicles passing the same stretch of road at night were
also recorded. The box-and-whisker plot shows the distribution of the

speeds.

E
i E

[ 1 C

25 35 45 55 " 65 75 85

(i) Make two comments comparing the speeds of the vehicles in the
afternoon and at night. '

(i) Find the range of the speeds of the vehicles at night.

2]
[1]
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11. Jewel Changi Airport is set to become an iconic landmark of Singapore and a key
tourist attraction. The building occupies an area of about 134 000 m? on the
ground.

(a) A map has ascale of 1 : 7500. Calculate the area of the building on the map. [2]

(b)  The diagram below shows the view of the building from the top. A Skytrain
Bridge runs through the building at about 18 m above the ground of Forest
Valley.

Skytrain Bridge

Forest Valley

String Lights

Diagram 1 [Source: Jewel Changi Development & Straits Times Graphic]

(i) The actual circumference of the whole circular Forest Valley is about
105 m. Find the actual radius of the whole circular Forest Valley in
terms of 7z, in metres. [1]
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() Mr Yap, a lighting designer, plans to hang string lights from point X on
the skytrain bridge, down to point ¥ on the ground, which is on the
circumference of the Forest Valley as illustrated in diagram 1.
Assuming XY is taut, he claims that he will need at least 34 m of string
lights.
Given that Z is another point on the ground, which is also on the
circumference of the Forest Valley, vertically below point X, and the
minor arc length ZY is 35 m, verify if his claim is true or false, by
showing your working clearly. [6]

END OF PAPER






%, 3.142,3.142, ©

h—lﬁpd —81q"

=(1") ~(oa")
=(4p" 97" ) (40" +9¢")
~ (2p-39)(2p+39)(4p" +9¢°)

3 _ngk
27
2% _ g3
k=15
fa | 34435
- 39% or 39.7
i J@{w%f =5.81(3 s.ft.)(\ “’
| %
x&%\o @@@
/-Qgg \x\gk‘{)@ "
ﬁg@ 06\N6( /
6\\\;\66 -3
S /
" @) =20=v=10
6b | =6 o

total distance = %(6)(10) =30

avg speed = EGQ =5 /s




Let x be the number of adults,

_x 3
x+19414 5
Sx<3x499
x<49.5
Therefore, the maximum munber of adults is 49.
#a | Rhombus
8b C or c
9 1 unit - $40
Total sum of money = 40 x 9 = $360
10 I 1 1
— x —_————
6 6 36
11 70
Adam's rate = —
8 Total rate = 194_% = %
Charlie's rate =—
45
) | o
time = L LI 243.24 min (5 s..)=4 ho
37
Ll o /
: \\ e
Time faken is 4 hours 4 mjnytg\ o A A
12 L A

2 oD

14

x+2=ixfﬁ

x=-2%+15=x=1.87 or —5.87 (3 s.f))

Ly
X ¥

x+y? =3aty?
(x+y)" =327y +2xp
=3(4)" +2(4)
=50




e 'E-.;m |

16b

: __y=~_x"+3

5
Fan :5’0})
!~}
SO
A -"i- ’(_'n-

o
D

Fo 10
.‘ 01

[
4

25

 Answer: 4:25

= x' =3

e
: i

Bl tels] w3
[ '100} 4

=32

100

r=63 {1d.p.)

aitt |, o5
bi _Xﬁ_y;_wl_li_l_q‘g_@alul'timi\z )
bii
18
B E——— =




(T .
L 45 5
n (zT_z?
v, \5) 125
Vﬁﬁ-f@

125

1251, =27V,

Therefore, 27 large plasses could be filled,

2L 7100 122

W AB + BC? # AC?

By Pythagoras Theorem, £ABC # 90°

By Right-Angle in Semicircle, AC is not a diameter.
220 | 2.198 i
22h 1—- L i -_Ti__é_ I 471‘1]4

2n g 4n* g =g
23a | 2:3.2x1000x100

1: 160000
23b |

£x2:]7.]3750m

3.2 ;
23¢ | 4em? represents 10.24 km? g

I.dem’® represents Zi.SRt}/l/@ﬁD )
Hu | Pty f\\;\\/ I o0
b 12x3=6 ~__ | DN _ O/ @Q o
e | Pl o | AN O o

57 Ay
B A &D <O @\gjm%\% -
250 N . @ \\X\\‘
A\
4 \-\\\@\x
06
14 5 66
\
hltt@ﬁ.\éclad)
A s NN : _ - W

25¢ | Whennis mhh%l+3 1s even. When n is even, 11+ 3 isodd,

Product of odd nud even is always even,
26

ZBAD =180°-5x° (rmgles in opposite segmf;nts)
ZBOD =2x £BAD (angle af centre = 2 x angle at circumference)
=360°-10x°
360°~10x°+2x°+90°x 2 =360° (tangen( L. radius, total interior angle of qundri]nteral)

¥E925




2019 Sec 4IL5N MY EM P2 Solutions

On
No

Solutions

la

3—x 2x+1

<1+
5 4

3—x 442x+1
<

5 4

4(3-x) <5(5+2x)

12—4x<254+10x

—14x <13

13

XF——

1b

by

3-2y (2y-3y

. I
2y-3 (2y-3Y

L ~4y(2y-3)-y
(2y-3)°

=11y—8y2
(2y-3)°

=y(11—8y)

1c

1d

q gr- 1 4 5.4




le

10 3

*-9 x+43

=1

10-3(x-3)=x"-9

10-3x+9=x*-9

2 +3x-28=0

(x+7)(x—4)=0

=] OF x=4

2a | 1.50x10" m (3 sig. fig)
1}
2b | Time taken for sound to travel 1 au = &53%3&&
=4.36x10"s (3 sig. fig)

2e L

384400x1{?] «100

1.4959x10

= 0.257 % (3 sig, fig)
2d | Time taken =1.4959x10" x8000%10¥» *

=1.20x10°s Bsipfig) \ " ° AA
(™ N\\_)) ~00°
3 | Answers onthe lasbpage  \\ "~ -
e AN~ ) BN Y

4a

R T A

S AN

s

4b

L

Equation\6FAB :

11 11
y—7:~—8—(x+2) or 7::~—§~(—-2)+c

it g il gl
8 4 YTy

8y=—~11x+34 8y=-11x+34

dc

8y+1lx=-16

8y=-11x-16

11
=——x—2
Y=g

Since they have the same gradient, they are parallel.




4d

8k=-11(2)+34  or il B :
~2-2 8

|

k=1- k=1—
2

5a

Using Sine Rule,

sinl120° sin34°

800 AC

AC=516.560

=3517m (3 sig. fig)

5b

Area of triangle 4BC = %(8 00)(516.560)sin 26°

=90577.9

=90600m? (3 sig. fig)

5S¢

Bearing of 4 from B =360°-120°-34° or 180°+ 26°

= 2006°

5d

(i) Let the vertical height of the helicopter abe%e ] bé

p ’
tanll1®=— \
T30 N \

h=300tanll1® /> \ \ )\)

heShll \N— N4 .

h= ;8 3&(&% %/) m\\ o o

TN el )

\_(BF.=3005in340\\ \\V ,\\\“‘

\ @e;,the amél&bf\ﬁepressmﬁ%}‘}? from the helicopter be 6

414 O
300;1@{3

0=19.467"

0=192° (1d.p.)

6a

w 1w 1 .| 6w-9 w+2
0 2/0 2) L 0 4

whow+2) (6w=9 w42
0 4 0 4

wt =6w-9

w—6w-+9=0

(w~3)2 =0

Ww=3




225 140 125

6b |(i)  A=[265 115 245
245 125 175
225 140 125)(1
Gi) |265 115 2451
245 125 175 )1
490
=| 625
545
Total number of waffles delivered to outlet 1 is 490, outlet 2 is 625 and outlet 3 is
545,
1.20 0.60 0.60 1.20
6c | (i) C=080 050|or C=|0.50 0.80

1.00 0.40 0.40

225 140 125Y(1.20 0.60
AC=[265 115 245
245 125 175,

225 5

it) Prqiﬁj&a\héd"f)y m\qﬁa‘zl $340.50

e anr O

Ta

e
i) %g\@és

2\
N

(i) 168 tiles
X

7b

2[208]+ [169) T
x—5 '

416 @_78
xX—5 x

416x+338(x~5) = 78x(x—5)

416x+338x-1690 = 78x” —~390x

78x” ~1144x+1690 =0

3x* —=44x+65=0 (shown)




7¢ | (3x-5)(x-13)=0

= Lo = 1—2- or ¥=13

3 3

7d |Ifx= 1%, the width of the tile will be negative.
7e | Taking x=13,

area of the wall that will be filled with tiles =13(13-5)x 74

= 7696 cm?
BC
8 600 =
a COs 4

BC=2cm

8b | Total cross-sectional area of medal —~
1700\ 4n 1 !
=2 =(22)| = |+2| = |(4)(2)sin 60°
[2( )[ 3 ) [2](- )@)sin }
=30.6115
=30.6 cm? (3 sig. fip) (\Q
A\ "*
8¢ | Volume of the medal = 30,6’,1:13%6\7\ X ek
24\ °
( “=214cm’ (3 sig.fig) ¢ QO
AN (BN o

9a_ | ZBAR%/ORR (altematoangles) —~\ ) — 0

Z4BR= ZPOR (alternate dngles) (0,0 p\°

A 2P ety st )

Since ‘alh LI correspo fJ 7 angles are gaval, triangle POR is similar to triangle ABR
9b Tnanglci&@gbﬁTnaﬂQ@C'BA

N
Q!

9¢ | Using smnlm\ﬁ'}ﬁgles

4AR_ AB

PR PQ

AR _12

4 >

PB=96cm or 9-2- cm
94 | Area oftriangle POR _ T 25

Area of triangle ABR |\ 12 144
9¢

(&) - e
12 Area of triangle CBA

Area of triangle CBA4 = 86.4 cm?




Area of ABPQ = 71.4 cm?

10a

(i)  (a) median = 56.5 km/h

(b) Interquartile range = 62.5 — 50

=12.5 km/h

(c) 80" percentile = 64 lm/h

(d) 65%

i 43 42
ii) Probability = 1-| —x—
(ii) Probability (IOOKQQJ

_ 1349
1650

10b

(i)  The median speed in the afternoon is 56.5 km/h

16 median speed at
night is 60 kma‘h Vehicles at night iravel faste

afternoon are less widespread(or nigr€ selisi
duc to smaller interquartile rangeTwifiel

AN\
(i) Range=82-30=52kwm/h )
» \L”\\

11a

PPN
lom:75m| /\\\ \\\ i

1 om®\ 5@25\111) ’

pe—— X

(\S <€\\\\\> 2-.3\6‘911 (3 sig. fig)

11b

(ﬂ?@ﬁ%&;@iﬁnm@@e— 105 m —

\%%IQ \\CY“"

A\@Eﬁ‘adms —_ 1

(ii) Let the cenire of forest valley be O and angle ZOY be @ radian

[105]9 52
2

015
3

Using Cosine Rule,

2 2
YZE = (.l_o.g. o []'O_SJ —2 (3;9-.5_.) ["i] cos __2_.7-1;
2w 2 27 J\ 27 3

YZ=28.9447 m




By Pythagoras Theorem,
X1? =18 +YZ?
XY =34.1 m (3 sig. fig)

X

18

7 28.0447 Y

His claim is false.

p=06.2
(i) gradient =—— =1, 09375/\\ .f‘ ;

(ii) The gradlent repr,csentsi\th speed of lhe sionell t=3./4 AA

\\

(ii) At t=1.65 (/“/\ _//; ({)(\)Q")

~
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4 g .- L
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IR NKRH R g AL i "‘ EHREE : e
! §H SRR LAY 3(a) correct labelled axes &
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A A RN g A MR NN
il PR A e 3(cd) correct tangent
ERCE A ERE A e 3(di) graph of object
-t g RAERT - o o o b X k -
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Mathematical Formulae

Compound interest

Total amount = P I+L
100

Mensuration

Curved surface area of a cone = =/

Surface area of a sphere = 427’

Volume of a cone = %m’zh
4 ,
Volume of a sphere = o

Area of triangle ABC = %absin 5

Arc length =78, where @ is in radians

1 55 ;
Sector area = 5#9 , where @ is in radians

Trigonometry

a b ¢
sind sinB sinC

a’*= b +c*-2becos A

Statistics

2 2
Standard deviation = §fi_ Eff
3 \3f



Answer all the questions.

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

AREWEF K= .ocovonenvsevsninss 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:

Answet X= oo ciciiiavininnen 12

3 The LCM and HCF of p and g aie &7 anic & respectively. Given that both p and g are
between 6 and 60 and p < g, find tne vaiue of p and of g.

Answer p= ... ....,q=............ [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]




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

] iy
v €
- e
e e..'-.\\ i 9 =
B0 )
s et 2
) =4 ==
pS -—aRa il .

g, — “-———-——-'
ANY 2@ $17.90
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]

7  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 ........ococveieneeeen. (2]




Answer x=..................... [3]

2x+y
3x-5

9 Rearrangey = to express x in terms of y.

AIEWEE B o iivovommnss. 10




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' S s ammnasnsss 1B

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.

= e c—. , | (¢ |
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(a) Convert 80 km/h to m/s.

Answer .. ... mls [I]

(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.

0

(i)

Speed (m/s)

Police
JO=mm—— 7—|
30 Car

0 15

Distance (m)

1000 = g==p===p=
o R
800 -----:-———T—--—-i-
700--*—--5--—-1 -----

P11 ] S I S A T—

500_“——ﬂ————4 S
r) R B .
300t ——=-d-f——d—a--L
2001 --—A-——- 4t
-

E

o B
1 1

+ Time (s)

Calculate the acceleration of the police motorcycle.

Answer ... m/s% [1]

In the axes below, draw the distance-time graph for the police
motorcycle for the first 30 seconds. The distance—time graph for the car

has been drawn for yo::.

+— Time (s)

0 15

30 (1]




13 PQORS is a parallelogram.
57— (=3 _[12
PQ‘(J,)’E"(s)'
Calculate |PR|.

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]




4
S NE e | S S N S,
| |
| | |
H | i I
| .5 i '
= ..f:,. =5 E 5 o b = f
’ l
! !
l |
l L II -
1 0 2 (] 4 x'
| i |
‘ i
! © ¥y =0.25x(x 4+ 2)(x~3)
; " . |
I ! {
| | i
| | '
e — 10

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.

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

B3]
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16 The diagram below shows part of a site map of the newly launched Build-To-Order
(BTO) flats at Fermvale Road.

Andy and his parents applied for this BTO project under the Multi-Generation
Priority 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
e 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 4648

01,15, ROV |
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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 ¢m and intersecting at K.

P

K\

Q

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

b RS | R
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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.

P R | |

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

BUSWRY. cncnvnsinivvasvaniesas | ()

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

Answer .............ccocoe (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
forxand y.

Answer x=........ SV =i [4]

21 In the 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 £AQD.
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 7.

Answer ................c;m° [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

e
=

— N W oL WL v - 0 O
|- EIE | L B | 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
OS5
5<x<10

10<x<15

15<x<20
20<x <25
25<x<30

30<x<35 1

35<x<40

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

1 s AR |

(¢) 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> - 4x + 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 27 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).
48

- Evaluate the matrix PQ.

Answer PQ = ( )
(1]

Mrs Tan has a special promotion f¢s zuxes order for Children’s Day
celebration.

.—rﬂ”-‘/ﬁw\
Get the second sponge cake at half price.
Buy three chocolate cakes for the price of two.

Cheese cakes [-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 -

) 2]

(1]
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Mathematical Formulae

A
Compound interest

Total amount = P(l +_r_)
100

Mensuration

Curved surface area of a cone = m!

Surface area of a sphere = 47

Volume of a cone = %m-‘h
&
Volume of a sphere = Enr

; L . .
Area of triangle ABC = Eabsm C
Arc length =r8, where @ is in radians

1 gy i ;
Sector area =5r’9 , where @ is in radians

Trigonometry
a b ¢
sind sinB sinC

a%?=b%+c?—-2bccosA

Statistics

‘t‘{ffc = 26

‘.4,
CJ

-
e,

e

i (oY
f xf

Standard deviation = 1U/



4b® | (-4ab®)?

(a) Simphfy e Give your answer in positive indices.

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

x+2 3-2x

(© Solve the inequality E =5,

(2]

(2]

(3]



(d) Simphfy ai-ey) 2 ()

4x?-q 2%4+1

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

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




2.

ABCDE is a pentagon.

3.5cm

E
Scm G
c_l D

(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 201 8.

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 immi gration.

r Residents N
3.994M

Citizens PRs
3.472M
[ ]

Lt

Source:
hﬂgs;r’fuw.chmneinmsmia com/news/singapo m’sr‘:_-:gamre-s-gap_n.'u.'iou-grow:—sh'ghrh-m—id-fm—wi th-non-resident-10763132

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

(2]



(b) Express the number of Foreign Domestic Workers as a percentage of the
(2]

Singapore s total population in 2018

Based on the information shown in this article, do you agree that Singapore’s

()
total population will reach 6.3 million by 2030?
ption that

Support your answer with appropriate workings and state an assum
you have made in your calculation. (3]

(d) State one aspect of the ¢iagran: that may be misleading and explain how this
may lead to a misinterprataticn of ; nformation.

(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.

(@ Showthaty = 2x + 22 (2]

(b)  The variables x and y are connected by the equation y = 2x + lx‘l_

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 13.7 17.3
(i) Find the value of p and of 4. m

(ii) Using a scale of 1 cm to represent ! = draw a horizontal x-axis for

0<x<8.

Using a scale of 1 c¢m to represent tom, draw a vertical y-axis for
0<y<22

On your axes, plot the points ghven in the table and join them with a
smooth curve.

(3]
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(iif) Use your graph to find the length of the table top if the perimeter of the table
(2]

top is 16 m.

point at which

(iv) Bydrawinga suitable straight line, find the x coordinate of the
1 (2]

the gradient of the curve 1S 3

11



5.

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

(@)

(b)

()

(d)

State the gradient of line L.

If P (k, —2) is a point on the line L, find the value of k.

Find the equation of another line that is parallel to the x-axis and passes

through P.

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

(m

(1

(1]

(4]




6b

0 a A C

In the diagram, 0A = a, OB = 6b and ﬁ'=§(_}?.
D is a point on AB such that 34D = 2DB 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,

() B4, (1]

@) oD, (1]

(iii) CB, (1]

(iv) ZF. [z]

13



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

(¢) Find the ratio of
(i) areaoftriangle CAE : area of triangle AOD ,

(ii) areaof triangle CAE : area of triangle AOB

(2]

(2]




(a

) There are two boxes of sweets containing toffees 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]

(ii) Jolin will have her favourite chocoiale. 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

guess 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 omament 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 Hd‘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 ecm and
LAXG = % radians.

This information is illustrated in Figure 2.

G

18cm

Figure 2

17




o A regular hexagon forms within the inter circle ABCDEF with 08 = § em
This information 18 llustrated in Figure 3

" .. ¥

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

places. (6]



(b) Team Ho'ola decided to make 50 dreamcatcher-inspired oraments 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? [s]

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

70 F

60

50
Cumulative

Frequency 40 A

30 a

20

10

v

0 50 100 150 200 250 300

Time spent (mins)
Use the curve to estimate

(i) the median, (1]

(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).

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 &napehat, is the most popular?

Support your answer with an apporopriate 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.

% ye
: = sli=
g o

M )

1%
:

=
F

?

BATH E 5““‘!2‘
ARe
0 1 2 3 4 5 metres
(a) Express the scale of the map in the form of 1:n. (1

23




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

She found the following infographic online.

Viewing distance guide: linking Screen sizes
to how far you sit from the TV

S
Upto
32 inch

pr—
321039

inch

CEEE—
40 to 45
inch
e f
#.
46 to 56
inch
eeeeeeeeeeef

 EEmm—
Over

56 inch
R

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 OLED55B8STB 55 OLED 4K SMART TV

@ LG - < ©

e O M Titcethosd frwn LG

SGD2,988.00

Cuantity 1

55-Inch OLED 4K S
SMART TV o 17, DA

LG OLEDE5BSSTE 65° OLED 4K SMART TV

. LG bea P .< <o
SGD4,938.00

Ms Tan pays a downpayment of $2 00C 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






2019 MYE EM P1 Solutions

B

Answers
1 43k x 42 = 40 7 0.05x>0.03x+8 or 1.05x>103x+8
3k+2=0 002x>8
k= —-E exact only! x >400
8 2x+1-3x _
2 Median = 36 T@xt) Must show quad
Interquartile Range = 18 5 formula with values
Qi =46-18 L= subbed in.
=28 2x2+2x—1=0
X=8 - digit in the ones place.
" ’ = Z2VEPHEY _ 366 or — 1.37
3 |HCF =6 =2x3 %
LCM=60=ZIX3XS 9 2 _ 2x+y
5 ~ 3x-5
p=22x%x3 =12 & . gd
g=2x3x5 =30 3xy®—3
3xy?—2x =
4

)G

@

<,
(auarterlv is 4 times!

=10856.92 — 107000

Not cube because one of
the component is constant!!

\", 200 =72 ml
|
%L_ 8okm __ 80X1000m _ 200 _ 222 L
o ze00s 9 2; Mixed number
12b | 40 23 | or 3sf only!!
15 3

179 _ 179

10 ~ 1000 °’

17.9 179

2x50 1000 °’

2685 179 Must show

150 1000 ' for all three!

Since ——— = constant. th
volume t’ e

cost is directly proportional to its
volume.




2019 MYE EM P1 Solutions

B s, = -3 12 9
PR =PQ +QR = ( 4 ) + ( 5) = (9) PQ is not perpendicular to PS!
oD hP | h QRI
|PR| = Vo¥ 597 = Vi6Z = 127 units | Le"Bt PR #length PQ + length Q
% [3'=3 8' =8
3¥=9 8% = 64
3} =27 =512
3% = 81 8* = 4096
3% =243 85 = 32768
Last digit for 3" is 3,9, 7, 1
Last digit for 8" is 8,4,2,6
31 3 . i
gl - Remainder =3 -> Last digit="7
% = 4 - Remainder =0 > Last digit=6
Last digit of 331 -8'%6=7_6 Qrb)\
O
15

ix(x +2)(x - 3)
Ploty =3

ill t&?@\ﬁg

— p—
seen in thmgp Or else,
use cal l@r mode 3, 4.

‘&? (@\‘\\@\%\; v
\ ‘

v=L5x
Gl

R .

=-3or 0 or 4 -> onlyaccept exact answers.

| ¥=025x(x +2)(x —

e e

3)




2019 MYE EM P1 Solutions

16 | Draw perpendicular bisector of LC.
Draw angle bisector of AC.
Unit 518.

17 | Let M be the midpoint of RS.

OM =132 - 12% = 5 (Perpendicular bisector of chord)
OK = V5% + 52 = 7,07 (Equal chords)

Leave answer in 3sf as
you are finding length!

Guess & check
allowed for this gn.

18 20 < (n—l)Xi:O;lOO-ZO <100

20(n—-2) < (n-2)x180—120 < 100(n—2)
20n — 40 < 180n — 360 — 120 < 100n — 200
20n — 40 < 180n —480 or 180n — 480 < 100n — 200

440 < 160n or 80n < 280

275 <n or n<35

275 £n<35

n=3
182 | 2x2 —4x — 7x + 14 — 9 = 242 —1{x+5 x t completing

| Read aerully

Wi | 20y - 1~ 11(y -1+ — O°

xX= )' 1 ust be lt s%ys “He %66

20

21 | 2BCD =180 — 54 = 126 {zs in opp seziisnt) Easier method:
¢DCP =180 — 126 = 54 (adj 4 o5 « straighi line)

'y £ZABP =180 —54 — 27 = 99 (£ sum of A)
£ADC = 27 + 54 = 81 (ext L0104 <ADQ = 180 — 99 = 81 (s in opposite segment)
£AQD = 180 — 54 — 81 = 45 (£ sum of A) £AQD = 180 — 54 — 81 = 45 (£ sum of 4)

22 | nrl = 2nr?
[=2r

h=J@N2 =72 =3¢ Vertical height and slanted length are different!

Volume = mr2(v3r + 2r) — %mz(ﬁr) - gnr3
Vi_o2
= rs(\/ii' 2 '—?";)
=7.82r?

Refer to cover page if you had left your answers in 7.




2019 MYE EM P1 Solutions

23a | | Length of stay (days) | Numbers of tourists
D0<x<5 10
5<x<10 10
10<x<15 10
15<x<20 2
20<x <25 2
25<x <30 3
30<x=<35 3
35<x<40 3
23b E
43
23¢ | Mean =132 or 13.9

3sf only! Do not round to nearest integer

SD=11.0

24a

(x=2) (P -4x+4)=(x-2)(x-2=(x-2)*> my/

Since the power 6 is both a multiple of 2 and of 3#ft is
perfect square. 'o

24b

2x+2y=20
x+y=10

i“ "L
(x+y)2 y2+ Mvuﬁhwyxandvoﬂ\\
10868816 or T84 and indx - 150

\\ (G2N 2V

25a @%\X \ N
TS
2 : J\de’
208 3 (\ Work with exact! This is percentage, not
R=1|0 E ? rmor=yv aegnze, it should not be 2dp!
0 0 % Ol »5 razept exact or 3sf.
25d "y

Y
4 3.2 3.2
S = (32 27 20\ o 2 olias =(24 18 10 45 =(205.8)
44 45 38/ 3 48 33 30 19 48 331.8

[a]
=]
b | -

25e

They represent the total money collected from Childcare Centre A and B
respectively for the sales of cakes after discount.

Money collected from sales is not money earned! The word “earned/earnings” relates to profit.

=

The End
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2019 Sec 4 MYE EM P12 Solution

o KR ~4ab?)? o
(a) Simphfy ; ol S‘;:.'—'E‘I' Give your answer in positive indices 12}
3_»_' (-mb’!’
3a 2a=*p?
] -4 2
= % x '}:'72%: - [Ml] convert expreasion to multiplication & use of power
b. bz
T3a za%pt
—_— 1 -------
6a’b i [A‘]
()  Factorise 14xb + 3ay — 2xy — 21ab fomple /
%’\
QO
common 6
o““
6’0*QQ
(31
¥ _x
3 5
3(3 — 2x X+ 2) and S5(x+2)>3x
9-\62'>4x +8 and 5x+ 10> 3x
1>10x and 2x > —10
x< -:; ------- [M1] and X>=5 .- [M1]
~5<x< li“ -------- [Al]



(d) Simplify 2882 _ 2 13)

4x1-1 2x4+1°

Zz{l-u)__l__
4x?-1 2x+1
__ax(1-6x) _ _ 2(2x-1)
(2x+1)(2x=1)  (2x+1)(2x-1)
2x-12x7-4x+2
(2x+1)(2x-1)
_ =12x7-2x+2
T @x+1)(2x-1)
_ =2(6x?+x~1)
T Gx+)(2x-1)
_ —2(3x—-1)(2x+1)

= Gxe)(2x—1) [Ml ] factonse numerator

— ~2(3x-1) [Al]

2x=-1

[M] ] common denominaior

[M1] simpiify numerator

(e) Express 2x?+ 6x— 15 in the form a(x and ¢ are
constants. ' /
Hence, solve the c% 6x —\15 = 0, givin r col-{g%{h
four decimal place 6() 14]
Q0

"
@Q oM

AT \ \Q\@»\l’o do completing the square

*
st
-5

x=16225 or X =~—46228 -~ [Al]



2.

ABCDE is a pentagon. A

6cm

(a) Calculate the area of the pentagon ABCDE.

102 = 8.5% + 3.52 — 2(8.5)(3.5)cosBAE
8.5% + 3.52 — 102

cosBAE = 28.5(35)
cosBAE = —0.260504
a =74.90°

BAE = 105.1° or 285.1°
Or
ABE = 19.75° o

=54.72 cm?

Area of ABCDE = 14.36 + 54.72
=69.1 cm? -------- [A1]




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

M

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

total surface area

= 2(69.08) + 10(5 + 8.5 + 3.5 + 6 + V99)
- ~ J
[Ml] area of |urfac¢% )
= 468 cm? == [Al] % o 7~/
oA\
QO~
&0

I of de ngé;xo[‘H from E. 3]
Let ang!(e\@ﬁﬁ\eprcssion be 6

\>

Student use
(i) angle of depression = angle of elevation or
(ii) angle of depression = 90° — 57.5°

HD = V10Z + 99 --=-=-=- [M1] finding tengin >

=199 cm
tanf = —_f; -------- [Ml ] finding refevunt zngls (esilier angle EHD or HED)
I Y L — [Al]



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

“Singapore’s population grows siightly to 5.638 miilion,
with non-resident numbers stable.

Singapore s population rose 0.5 percent to 5.638 million from 2017 to 20 18.

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

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

a8 Rasidents )

3.994M

Citizens PRs
3.472M 0.522M

i

£ T

Source
(a) Calculate the Singapoie’s total population in 2017. [2)

100.5% —»5.638 million

100 e 100
100% > —— x 5.638 million -=------ [MI1] showing — x 5.638
=561 x 10° -------- [A1] or 5.61 million



(b) Express the number of Foreign Domestic Workers as a percentage of the
Singapore’s total population in 2018,

Number of foreign domestic workers
= = X 1,644 x 10°

=0.2466 X 10° <ereme [M1] mustin 106 or million
0.2466%10°
5.638x106 100% = 4.37% ---——-- [Al]

(¢) Based on the information shown in this article, do vou agree that “Singapore’s
total population will reach 6.3 million by 20307

Support your answer with appropriate workings and state an assumption that
you have made in your calculation.

20302018 = 12 years

Population of citizen by 2030
= (1. 01)"2 X3.472 X 10% ——-ceeee
=3.912 x 10°

total population by \)

.nln ALY
cisac ofcu&cns at 1% per year ~------ [{M1)
270 SN
cto %t:@agram that may be misleading and explain how this

rpretation,
ra:(\
cccﬁc‘:ﬁnz logical answer
(i) Pictogram used alternate of a male and female figure --- [B1]

[Reason] misleading readers that there is an equal number of male and
female population. --- [B1]

(ii) Inaccurate use of % pictogram “figure” for “non-resident” & % in “citizen”
- [Bl]

(Reason]
in PRs cif 1 figure 2 0261 M
incitizen 3.472 M should be represented by 13.3 figures

not 13 + % figure --- [B1]

(2]

3]

(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.

(8)  Show thaty = 2x + -L—n. (2]

Widthof table top =2 —--—-- - [M1]

Perimctcr,y=x+§+x+§ -------- [M1]

y=2x+3
P A
QVO”
&0
(b)  The variables x anm e equation Y = 2x += %%
2 KN b e o™
x [ [0S NN LV ANS | 2A\D)F oS 3
W/ [p

BT qOV (8N IossP 37 | 173 |
Find the value of p and of g- \g NV [
“%% Q\
A
p=21 ﬁ;@) e,\\\‘I
q—-g_?@ 67) 6@9- [B1] for both answers
S
N

\
(c) Using ascale éﬁ cm to represent ! unit, draw a horizontal x-axis for 0 <
x<8.
Using a scale of | cm to represent { unit, draw a vertical y-axis for 0<
y <22, '

On your axes, plot the points given in the table and join them with a smooth

(3]

curve.



= P .

Ll

-,

M

=

k-

<o e i

o

e o

i S
e

ot

=

b-ﬂ—-




(d) Use your graph to find the possible width of the table top if the perimeter of the

table top is 16 m. (2
When P = 16,

x =07 (£0.1) ===-== [B]] answermust be rejected as length is longe?
or x=73 (20.1) = ---eene [BI1]

(e) By drawing a suitable straight line, find the x-coordinate of th
gradient of the curve is %

Draw a line with grad = -;- on

10



sl

Given equation of a line L is3x - 2y = 8.

(a) State the gradient of line L. (1

2y=3x—-8
y= 2x 4
Gradient ==  ===----- [B1]

(1)

(b) If P (k,—2) isa point on the line L, find the value of .

3k—-2(-2)=8
4
=2 oo [BI]

(c) Find the equation of another line that is parallel to the

through P.
,,/
P=md e (B1]

icular dista ftom %m, 2, %ﬁlﬁ@l
(4]

@QQ
4 ) '2)
x = (\glﬁ ----- [M ] ] finding relevant caordinates
Dlstan wee @s&‘é\ts

(d)

+\?)= -------- [M1]

= 4, 8074 units

Let the perpendicular distance be 4.
L4) (2) = 5 (m)(48074)  ----me- [M1] suitabl mebod to find

h = 2.22 units ~ -------- [A1] accept h = 2.21 wnits

11
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6b

0 7

In the diagram, 04 = a, G = G4 i 04 = %

l'g

C

—

‘

D is a point on AB such that 340 = 2D2 and Eis a Ws

CE:EB=4:5.

(a) Express, as simply as possi

&

3
=§'(d+4b)

Bl

12




(W) TF,

CB = 0B - OC
= 6b - 3a
=3(2b - a) -
(iv) 2E. (21
AE = AC + CE
4,
=2a+-CB
= 2a +£ ) "
65\
2 N
= ©
(ﬂ BI X %%6
\> v (> 0(\\“1
rite\down! the relati D and Aa@ﬁxpl ain your answer.  [2]
\S
A \.‘\\\(\@'
A
e\\\@ i

0D and AE are parallel lines,

Mi - Relativaship between OD and AE

Al ~ Parallel lines

13



(¢) Find the ratio of
(i) areaoftriangle CAE : arca of triangle AOD |

(2]

area of triangle CAE '2'(C‘4)(A5] sin 8
area of triangle AOD (0 A)(0D) sin 8

AE‘ CA

0D OA

10)(2
1

(") ar Of ﬂ EC Q(\\\x
@ i ?,&JQ
area\qf\(r‘gygle (_@ A \(\,& =
\@Oﬁﬂaw (\g\
le'CA \16
<@ angle
\\/ G\N\E}area of triangle AOD
\5\ (\ area of triangle AOB
20 3 (hJ(AD) M.! - Common
= d“;';'- x height relationship
-f(h)(As)
20 2
_ 8
"9
B2 Al

14



(a) There are two boxes of sweets containing toffees 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 al 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.

% :%v & S

K\R ol \\ i

K |
ﬂﬁ e
atfi Q, (at second) '
\/ 6 M1 - from ()
%0 + P(no A,yes B) + P(yes A, no B)
S AEEORE e
60 \2/\12/\11 2/\10/\13 cases for P(at
_ 4421 second) correct
~ 8580 Al

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
guess what it rolled, you win.

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

a random number from | to 8. If you guess the number correc

7 2\S
“ 48\ 8

Since Option B has a higher probability, Al - with both
options'  probability

Option B should be chosen.
comrecily calculated,

16



« A regular hexagon forms within the inner circle
This information is illustrated in Figure 3.

AB

Consider AAGX,
Using Cosine Rule

AOX or AOB =60°

MI - AX
M1 -XO
Consider AAGM,
By Pythagoras theorem,
GM = JAG? — AM?
= y/9.31749% — (5 sin 30°)?
=8.9758 cm
Radijus = GM + MG
MI - GX + X0

L _=A9788 4 Sonsl0?

Figure 3
(a) Show that the radius of the outer circle is 13.31 cm, corWi
places. i\ % /
Let M be the midpoint of AB. \> Ve
_ N
Q>
O

ABCDEF with OB =5 cm.
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() Find the area of the shaded region as shown in Figure |.

area of AG segment

1
=E(18)2 (’—;-) —%(18)(18)&111% Mi

= 3.823 cm?

1
areaof AAGX = 3 (8.9758)(5 sin 30°)

1
areaof AOXA = E(S cos 30°)(5sin 30°)
= 5.41266 cm?

area of shaded region
= (13.30597)2 — 5.412¢

M1 — area of right
= 11.21975 cm? angle triangle AOX.

(5]
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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 parucular

day
Y

80

70

60HH

50 ST

Cumulative
Frequency 49 i =

30 :

20 aas

10 1

0 e ;.

50 0 25 3
Ou
Use the curve @ ate @Q (\\ \\ e
(i) edian, @ QQ @) 0]
LR
=4 N XA
\\
medifh Ea23 min S\ "
KQU\’ @
O
(i) the \@Quartile range. 2
N 3N
7 =20 T =60
Q1 = 125 min Q3 = 200 min Bl -both QI and Q3
come|

Interquartile Range = Q3 — Q1
= 200 — 125

=75 min

Al

22



(b) Through a market research, 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 curve will shift to the left Bi - shift to left
and has a gentler slope B! —Gentler slope
as compared to the given curve. ]

(c)  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).

\® (mllg)o(\\\
%\g@l’sh?medla platforms - Instagram,
Facebook \Bnap osl nglha

a{t)m%pnate statistical measure. (2]

5
rou o Oteen Qh

Medlﬂnaﬁh\ﬁagrnm) 162.5 min
Mcélan (Facebook) < 162.5 min

Ml - Evidence for
median especially for

Median (SnapChat) = 225 min SnapChat
i i ,' i Al - Median s
most popular. ::r::::i.llun

*IT siudents show no dala evidence bul menlioned about
highest median, award | mark.

23



10.

Ms Tan got her new home recently and the layout of he

below. The layout is drawn to scale.

r house is shown in the diagram

MABTER
BECROOM

EE_L
C]I:IﬂL
[

T
i d

&

=]
i
pl=1
L o=

Ei0

>
I ofthc@ f\(l\;gg’;@:g (n

the
= ([ . D
1; 06\\\36

1: 100\%\?*

24




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

She found the following infographic online.

Viewing distance guide: linking screen sizes l
10 how far you sit from the TV g dsance. | 5

Upto
32 inch

Q %

R et
A
L L7
1sion| s g 2s T oul%@;@%r her living

:hat. is the range o o 2
e

istance \@om TV w&# X 100 cm M! -Measured
\x \ distance can range
£ @3 \\\'56( =3m from 2.3 cmto 3.1
g 0%

? R 66 cm
P\

’&(\ ! Al
Rﬁ%c — 46 to 56 inch

25



(c)

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

options:

LG OLED5588STB 55~ OLED 4K SMART TV
.LG e Frme < O

Bt 1B ey ey e 0 tea W g

SGD2,988.00

. Quagrniy 1
55.anch OLED 4K "
SNART TV TN R e ]

LG OLEDEEBESTB 65" OLED 4K SMART TV

' LG [ < 9Q

Dol U8 | Waw Telmees den L3 Frnn hipeny

SGD4,988.00

65-inch OLED4K = |8 N
- g'rfn;m v : il
%o,
‘\ \ ) 6()()
N Q0
Ms Tan pays a downpa tof ;{00@@ her w@{n set as sugg@& in (b).
=
She pays, \lm g \veri’ monﬂgj\ snmplwn@’cst rate of
A 29
Q \O e O \(\'&\%
Calc Ia cr@ insta \\5 \ \ﬁ (3]
f,f (\\ |
/ RN
ﬁtéhaée sséﬁch"rv
Rem lﬁgam@lﬁh $2988 — $2000 M1
5\(5‘ = $988
Interest = w Ml - \Mi;'l correct
100 $988 and 3/12
=$§17.29
$988 + $17.29
Monthly instalment = - s
=$33510 (o 2dp) M

26
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2

Mathematical Formulae

Compound Interest

Total amount= P| 1+ -
100

Mensuration
Curved surface area of cone = zrl

Surface area of a sphere = 4zr°

Volume of cone = %Mzh

Volume of sphere = §7ZF3

Area of triangle ABC = %ab sinC

Arc length = r@, where @1is in radians

1 .. )
Sector area = 5 r’0, where @is in radians

Trigonometry
a b c

sinA sinB sinC

a’=b*+c*—-2bccosA

Statistics

SMSS 2019



3
1 (a) Expand and simplify (4x — 1)> — (8x + 1)(2x — 1).

Answer () (2]

2
(b) Simplify ﬁ%_i = 4x7?, giving your answer in the form ax" , where a and n are
X

rational numbers.

Answer (b) [2]

2 (a) The area of Singapore is about 710 km?. Express the area in square metres, giving your

answer in standard form.

Answer (a) [2]

b) 2019.04=2x10°+1x10+9x10™+ 4x 10", where m and n are integers.
g

Write down the value of m and n.

Answer (b) m = n= (2]

SMSS 2019 [Turn over



3 (a) Solve %—3:l.
m m

Answer (a)

[2]

(b) Hence solve % -3= ! .
Gy-D Gy-D

Answer (b)

[2]

4 An interior angle of a regular hexagon is three times the size of the exterior angle of

another n-sided regular polygon, Find the value of n.

Answer

(2]

SMSS 2019



5
5 The number 2200, written as the product of their prime factors, are 23x 5?x 11.

(a) Express 5880 as the product of its prime factors.

Answer (a) [2]

(b) Hence write down the greatest integer that will divide both 2200 and 5880 exactly.

Answer (b) [1]

(¢) Write down the smallest integer k, such that 1/@ will give a whole number.

Answer (c) [1]

SMSS 2019 [Turn over



6

6  Four points lie on a line segment such that AB: BC=1:2 and BC:CD =8 :5.

(a) Find AB : BD.

Answer (a) [1]

(b) If Arepresents the number —7 and D represents the number 98.4, find the

number that is represented by C.

Answer (C) [2]

7  (a) Factorise 4x*> — 28xy + 49y completely.

Answer (a) [2]

(b) Given that 4x? — 28xy + 49y* = 0, express X in terms of Y.

Answer (b) [1]

SMSS 2019
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8 The number of days some students were late for school was recorded in the table as follows.

Number of days late 0 1 2 3 4 5
Number of students 13 9 7 X 8 4
(a) Write down the largest possible value of X if the mode is 0 days.
Answer (a) [1]
(b) Find the smallest possible value of X if the median is 3 days.
Answer (b) [1]
(c) Find the value of X if mean is 2.
Answer (c) [2]

9  An open field has an area of 112.5 km?. It is represented by an area of 18 cm? on map X.

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

Answer (a) [2]

(b) Map Y has a scale of 1 : 400 000. A road is measured 2.4 cm on Map X.

Find, in centimetres, the length representing this road on Map Y.

Answer (b) [2]

SMSS 2019 [Turn over
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10 The volume of cylinder A of radius r cm and height h cm is 360 cm?.

(a) Find the volume of cylinder B of radius 2r and height %h cm.

Answer (a) [2]

(b) Cylinder C is similar to cylinder A. If the radius of cylinder C is 0.5r cm, find the

volume of cylinder C.

Answer (b) [2]

11 (a) The sketch represents the graph of y = x". Write down a possible value of n.

A

y

v
<

Answer (a) [1]

SMSS 2019



9
(b) Write down a possible equation for this graph.

Answer (b)

[1]

12 (a) On the Venn diagram, shade the set AnB'.

¢

(b) e={x:0<x<30}
M = {x: X is a perfect cube}
N = {x:x=2k+ 1, k integer}
Find(M nN).

Answer

[1]

(2]

SMSS 2019

[Turn over
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13 A bookshelf contains 20 fiction and 5 non-fiction books.

(a) Write down the probability that a book drawn at random from the bookshelf will be

non-fiction.

Answer (a) [1]

(b) Given that p non-fiction books are added to the bookshelf such that the probability of

drawing a non-fiction book is 0.5, find the value of p.

Answer (b) [2]

14 Regina exercises on Tuesdays and Fridays.
On Tuesdays, she jogs for 40 minutes and sprints for 15 minutes.

On Fridays, she jogs 10 more minutes and sprints 5 minutes less.

40 15
This information can be represented by the matrix R = (10 SJ .

(a) Regina’s jogging speed is 8 km/h and her sprinting speed is 10 km/h.

Represent these speeds in a 2x 1 column matrix S.

Answer (a) S = [1]
(b) Evaluate the matrix P = 61_0 RS.

Answer (b) P = (2]
(c) What is the distance covered on Fridays?

Answer (c) [2]

SMSS 2019
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16
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11
Theresa weighed 7 oranges in a supermarket.
The mean mass of the oranges was 138 grams.
The standard deviation of the masses of the oranges was 4.29 grams.
The scales in the supermarket was faulty.
The correct mass of each orange was 15 grams more than what Theresa has recorded.

Write down the correct values for the mean and standard deviation of each orange.

Answer mean = [1]

Standard Deviation = [1]

The number of goals scored by 2 soccer players, Fati and Bala, in 6 matches are listed below.

Fati 2 1 3 2 3 1
Bala 5 2 2 0 0

One of them has to be selected for the national team. Who should be selected?

Justify your answer with clear working.

Answer

[2]

[Turn over
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. 8 2 16)
17 Given thatu = , V= and w = . Find
-2 6 p

(a) |u—v

2

Answer (a) [2]

(b) 2v-+u.

Answer (b) [1]

18  The force (F units) between two particles is inversely proportional to the square of the
distance (X units) between them.
When the distance between two particles is X, the force is F. When the distance is reduced to

0.5%, what is the ratio of the force to the original force?

Answer [2]

SMSS 2019
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) . — (=2 L —> (-12
19 The point R is such that QR = 4l It is given that RS = ol

Find the two possible values of h which will make PQRS a trapezium.

Answer (2]

SMSS 2019 [Turn over
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20 (a) Solve the linear inequalities gx —14 < 3(x—4) < 7.5 and represent their solution

on the number line provided. [3]

A
v

(b) Hence, write down the smallest integer which satisfies gx -14 <3(x—-4) < 175.

Answer (b) [1]

21 A man invested $7600 in a fund that pays 2.8% compound interest per annum, compounded
every half-yearly. Calculate the total amount of money he has at the end of 4 years, giving

your answer correct to the nearest 10 cents.

Answer [2]

SMSS 2019
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22 The letters of the word ‘RESILIENCE PACKAGE’ are pasted onto 17 plastic balls, one letter
on each ball and they are then put into a box. A ball is drawn at random.
If it is a ball with a consonant, it is put back into the box and a new ball is drawn.
If it is a ball with a vowel, it is NOT put back into the box and a second ball is then drawn.

(a) Complete the tree diagram. [2]

First ball Second ball

( ) Consonant

( ) Consonant ﬁ -

( ) ( ) Consonant

Vowel

SMSS 2019 [Turn over
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(b) Calculate the probability that two vowels are drawn.

Answer (b) [1]

23 Ada draws this graph to show the happiness index of her country for the last 4 years.

Annual Happiness Index

g

o o
’ —

2013 2014 2015 2016

~—_ —

State one aspect of the graph that may be misleading and explain how this may lead to a

misinterpretation of the graph.

Answer

[2]

SMSS 2019



17

24 In the triangle ABC, D and E are points on AB and AC respectively such that

/ADE = /ACB. C

X cm

A 8 cm D 4 cm B

(a) Show that triangle AED and triangle ABC are similar.

(2]

Given that AD =8 cm, DB =4 cm, AE = 6 cm and EC = X c¢m, find

(b) the value of X,

Answer (b) [1]

(c) the area of triangle ADE : area of quadrilateral BCED.

Answer (c) [2]

SMSS 2019 [Turn over
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25 (a) Expressy=x>—6Xx+4 inthe formy=(x—a)’>+b.

Answer (a) [2]

(b) Hence sketch the curve y = X* — 6X + 4, indicating clearly, the points of intersection

with the y axis and the turning point. [2]

v

SMSS 2019
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Mathematical Formulae

Compound
Interest

Total amount = P| 1+ r
100

Mensuration

Curved surface area of a cone = 7rl
Surface area of a sphere = 47>

1
Volume of a cone = Eﬂ'rz h

4
Volume of a sphere = §7Z'|’3

1 .
Area of triangle ABC = 5 absinC
Arc length = r@, where 6 is in radians

1 .. )
Sector area = 5 r’@, where @ is in radians

Trigonometry

a b ¢
sinA sinB sinC

a’=b? +c? —2bccos A

Statistics

M

Mean =

fx
f
fx

Standard deviation =

2
Db
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1

The graph y = (x — 1)(x + 3) cuts the x-axis at A and B and the y-axis at C.

(a) Find the coordinates of C.

(b) Find the coordinates of M, the minimum point of the curve.

Hence,

(¢) (1) find the equation of the line MC, and

(i) the length of the line joining M to C.

2]

[2]

SMSS 4E/5N Mid-Year P2 2019
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2

(a) Factorise completely

y—1 2 . e
> — T as asingle fraction in its simplest form.
y-1 1=y

(b) Express

SMSS 4E/5N Mid-Year P2 2019
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(c) Giventhath = a+ % and d =

S| a

, express X in terms of a, ¢ and d.

SMSS 4E/5N Mid-Year P2 2019
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3 Inthe diagram, the circle of radius X cm with centre O is touching the sides of the right
angled triangle ABC at D, E, F, where angle ACB is 90°.

(a) Find the length of CE in terms of X. State the circle properties used in your working.

2]

(b) Given also that AD =7 cm and BD = 5 c¢cm, form an equation in X, and show that it [3]
simplifies to x? + 12x — 35 =0.

SMSS 4E/5N Mid-Year P2 2019 [Turn Over



(c)  Solve the equation x? + 12x — 35 = 0, giving both answers correct to 2 decimal [3]
places.
(d) Hence find the shaded area. [2]

SMSS 4E/5N Mid-Year P2 2019 [Turn Over



4

4 toothpicks are arranged to form a square. The diagram shows the first three of a
sequence of figures that are formed. All the squares are of the same size.

Figure 1 Figure 2 Figure 3
Figure Number of vertical .
Number (n) toothpicks (V) Total number of toothpicks (S)
1 2 4
2 5 10
3 9 18
7 Vv S

The number of vertical sides (V) and the total number of sides (S) are recorded in the table

above.

(a) Find the value of v and of s.

(b)  Write down a formula that shows the relationship between S and n.

SMSS 4E/5N Mid-Year P2 2019
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(c) If the total number of sides is 700, find the value of n.

(d) Give a reason why the value of S cannot be a prime number.
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In the diagram, DB is a diameter of the circle and ST is a tangent to the circle at A.

/BDA =2x, ZBDC = x, ZCBD = 7y and ZDBA = 5y.

(a) Explain why angle BCD = 90°.

(b) Find the value of X and of y.

SMSS 4E/5N Mid-Year P2 2019
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(c) Given that M is the mid-point of BD,

(i)  determine if Z/MAT is a right angle. Explain your answer.

(i) Find ZDMA.

[1]

SMSS 4E/5N Mid-Year P2 2019
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12

(a) Find the values of the unknown in each of the following.

®) jrp= (41} g) and Q = (_52 é), find the matrix P2 + 3Q.

SMSS 4E/5N Mid-Year P2 2019
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(c) The following table shows the working hours of 3 clerks in a week.

13

Regular Working Hours Overtime
Fatimah 40 4
Vani 45 3
June 38 7

The hourly wages of these clerks are $20 for regular working hours and $30 for

overtime.

(1)  Represent the working hours of the clerks by a matrix A and the hourly wage
rates by a matrix B such that AB exists.

(i) Find AB.

(iii) Explain what your answer in (ii) represents.

The elements in AB represent the wages earned by Fatimah, Vani and June

respectively.

(iv) The hourly wage for regular working hours increased by 20% and overtime
increased by 15% respectively, but the working hours remain the same.
Calculate the increase in the company’s expense in wages paid to the three
clerks using matrix multiplication.

SMSS 4E/5N Mid-Year P2 2019
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45 m

A

B
In the above diagram, C represents the foot of a vertical tower CT. The points A, B and C
are on horizontal ground, where angle CAB = 38°, AC = 60 m and BC =45 m.
Given that the angle of elevation of T from A is 25°, calculate

(1)  the height of the tower, [2]
(i) angle ABC, (2]
(i11) the angle of depression of B from T. (2]
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(b)

A ship sails 7 km from P to Q. It then sails 5 km from Q to R on a bearing of 070°.
Given that angle PQR = 145°, calculate

(1)  the bearing of Q from P, [2]
(i1)) how far Q is east of P, [2]
(ii1) the distance PR. [2]
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8 (a) The box-and-whisker plot below shows the distribution of the ages (in years) of 50
members from the Rainbow Country Club.

-

(i)  State the median and find the interquartile range.

Age (years)

(i1)) The table below shows the ages of 50 members from Sunshine Country Club.

Age (years)

30

35

40

45

50

55

60

Number of Members

15

SMSS 4E/5N Mid-Year P2 2019
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(i11)) Sunshine Club claims that their members are generally younger than those from [1]
Rainbow Club. Do you agree? Give a reason for your answer.

(iv)  Which country club has a wider spread of ages among its members? Give a
reason for your answer. [1]

SMSS 4E/5N Mid-Year P2 2019 [Turn Over
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(b) A school has two gardens, Famous Garden and Eco-Garden.
The heights of 120 plants from the Eco-Garden were measured.
The cumulative frequency diagram below shows the distribution of these heights.
§)9)
Cumu
Frequel

h

Use the graph to estimate the

(i) 40" percentile, [1]

SMSS 4E/5N Mid-Year P2 2019 [Turn Over
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(1) percentage of the plants whose height is at least 45 cm. [2]

The heights of 120 plants from the Famous Garden were also measured.

It was found that the height measured has the same median but a smaller interquartile
range compared to that of the Eco-Garden.

(ii1)) Describe how the cumulative frequency curve of the Famous Garden may
differ from that of the Eco-Garden given above. [2]
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There are 120 commercial buildings in the Sunflower City. A commercial building generates
solid waste at a rate of 2.75 m? per day.

The solid waste of commercial buildings to that of the entire city is in the ratio 4 : 10.
The Seashell landfill has a capacity of 1.2 x 107 m®. Currently, 50% of the landfill is filled.

(a) Calculate the volume of solid waste the city generates per week. (Assume 5 working
days in a week) [2]

(b) Burning the solid waste in incinerators reduces its volume by 90%. However, only
60% of the solid waste can be burned. Determine how long more, in years, will the
Seashell landfill be completely filled.

SMSS 4E/5N Mid-Year P2 2019 [Turn Over
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(¢) Norman commented that incineration is a good way of getting rid of rubbish. Do you
agree? Give a reason for your answer. [2]

SMSS 4E/5N Mid-Year P2 2019 [Turn Over
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10 Answer the whole of this question on a sheet of graph paper.

6
The following is a table of values for the graph of y = x + pr

(a)
(b)

(©)
(d)

(e)

X 1 1.5 2 2.5 3 4 5 6 8

y 7 | 55| 5 | 49 | 5 p | 62 | 7 | 88

Calculate the value of p.

6
Using a scale of 2 cm to 1 unit on each axis, draw the graph of y = x + o
forl <x < 8.

Use your graph to find the values of X for which y = 6.5.

By drawing a suitable tangent to your curve, find the coordinates of the point at
which the gradient of the tangent is equal to —2.

By drawing another suitable line on the same axes, use your graph to find the

. . 3x 6
solutions of the equation > + L 7.

SMSS 4E/5N Mid-Year P2 2019 [Turn Over






19

Answer:

I(a) —2x+2 (b)

2(a) 7.1 x 10® m? (b) m=0,n= -2
2 5

3@) 5,1 () 0

4 9

5(@) 2°x3x5x7% (b) 40 (©) 22

6(a) 4:13 (b)  67.4
M) @x-TyY ()  x==
8(a) 12 b) 18 © 7

9(a) 1:250000  (b) L.5cm

10(a) 480 cm? (b) 45 cm?®
11(a) any negative odd integer (b) any exponential equation
1296 2)

A

(b) 1,27}

13(a)% (b) 15

14(a) 180) (b) (©) 8 % km

N|r—lo~\|ﬁ

15 Mean=153g,SD=429¢
16 SD of Fati = 0.816, SD of Bala = 1.73, Mean of Fati = Mean of Bala =2

Select Fati as he is more consistent in his score.
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17 10 wits ()  (12)

10
18 4:1
19 10, -4
o °
20(a) = “ “
b 1 -1.2 6.5
21 $8494.10

23 Scale was not state in the question.

Height of similey face or area of similey face could be used to represent the readings from
each year which may lead to misinterpretation of data.

24(a) ZEAD = ZBAC (common angle)
Z/ADE = ZACB (given)
Triangle ADE is similar to triangle ACB (AA similarity test)
(b) 10 (c)1:3

25()(x 32 -5 (b

(3, -5)

SMSS 2019
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Mathematical Formulae

Compound
Interest

Total amount = P| 1+ L
100

Mensuration

Curved surface area of a cone = 7rl
Surface area of a sphere = 471>

1
Volume of a cone = gﬂl’z h

4
Volume of a sphere = E/Zr3

Area of triangle ABC = %ab sinC

Arc length = ré@, where 6 is in radians
1 I
Sector area = Erz 6, where 6 is infradian§
Trigonometry

a b ¢
sinA sinB sinC

a’=b%+c? -2bccos A

Statistics
f

> f

X
fx ’
Standard deviation = \/ Z X - (Z fxl
2t X

M

Mean =
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1

The graph y = (x — 1)(x + 3) cuts the x-axis at A and B and the y-axis at C.

(a) Find the coordinates of C. [1]

y=((x-1(x+3)
AtC,x=0,
y=(0-1)(0+3)
= -3 ..Coordinates of C are (0, —3).

(b) Find the coordinates of M, the minimum point of the curve. [2]

Wheny =0, x = —-3,1

X- coordinate of M = —3+1
=-1
y - coordinate of M = (=1 — 1)(—1 + 3)
=—4
.. Coordinates of M are (—1, —4)
Hence,
(c) (1) find the equation of the line MC, and [2]
Gradient MC = —ars
-1-0
=1
Equation of MC : y = x — 3
(i1) the length of the line joining M to C. [2]

M(=1,-4), €(0,-3)

Length of MC = /(0 4+ 1)2 + (=3 + 4)2
\/_

2
1.41 units
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2 (a) Factorise completely
(i)  2p*+6p—pq—3q, [2]
2p* + 6p — pq — 3q

=2p(p+3)—q(p+3)
=(@P+3)2p—-9q

(i) 24 — 54x2. 2]
24 — 5452

= 6(4 — 9x?)
=6(2+3x)(2—3x)

y—1 2

(b) Express i1 — E as a single fraction in its simplest form. [3]
y—1 2
y:-1 1-y
y—1 2

=(y+1)(y—1)i+y—1
_y—14+2(y+ 1)

oA D-D
_ 3y+1
C+D-1)
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(c) Giventhath =a + 2 and d = %,expressxinterms of a, c and d. [3]
b=a+ - 1
Sl R (1)
- )
b
From (2 ==
rom (2) =7

c c
—=a+4+ -
d X
c c
—==_q
X d
c c—ad
x d
_ cd
" c—ad

SMSS 4E/5N Mid-Year P2 2019 [Turn Over



In the diagram, the circle of radius X cm with centre O is touching the sides of the right
angled triangle ABC at D, E, F, where angle ACB is 90°.

(a) Find the length of CE in terms of X. State the circle properties used in your working.
[2]
2ACB = 90° (given)
= £ECO = 45° (tangents rom external point)
£CEO = 90° (tangent is perpendicular to radius)
= £EO0C = 45° (angle sum of triangle)

2ECO = LEOC = triangle CEO is isosceles

Hence CE = OE
=X

(b)  Given also that AD =7.cm and BD =5 cm, form an equation in X, and show that it [3]
simplifies’te x% + 12x — 35 = 0.

CF = CE (tangents-from external point)
=X

By Pythagoras’ Theorem

G+x)2+(7+x)2=(5+7)?

25+ 10x + x? + 49 + 14x + x* = 144

2x2+24x—-70=0

x% 4+ 12x — 35 = 0 (shown)
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()  Solve the equation x? + 12x — 35 = 0, giving both answers correct to 2 decimal

places.

x> +12x—35=0
_ —124122-4(1)(-35)
a 2(1)

_ —124v284
2

=2.426 or —14.426

=243 or —-1443 (to2d.p.)

(d) Hence find the shaded area.

Since x > 0, ..x=2.426

54+2.426)(7+2.426
Shaded area = ( X )

2
=16.5 cm? (to 3 s.f))

—11(2.426)?

[3]

[2]

SMSS 4E/5N Mid-Year P2 2019
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4

4 toothpicks are arranged to form a square. The diagram shows the first three of a
sequence of figures that are formed. All the squares are of the same size.

Figure 1 Figure 2 Figure 3
Figure Number of vertical .
Number (n) toothpicks (V) Total number of toothpicks (S)
1 2 4
2 5 10
3 9 18
7 v S

The number of vertical sides (V) and the total number of sides (8) are recorded in the table

above.
(a) Find the value of v and of's.

2 5 9 14 20 27 35

4 10 18 28 40 54 70

(b)

Write down a formula that shows the relationship between S and n.

n=1, s=(1)(1+3) =4; n=2 s=(2)(2+3)=10

»s=n(n+3)

SMSS 4E/5N Mid-Year P2 2019

(2]

[1]



(c) If the total number of sides is 700, find the value of n. [2]

n(n+3) =700
n?+3n—700=0
(n+28)(n—25)=0

n = —28 is rejected. on=25

(d) Give a reason why the value of S cannot be a prime number. [1]

Values of S start from 4 and are even numbers, hence it cannot be a prime number.
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10

In the diagram, DB is a diameter of the circle and ST is a tangent to the circle at A.
Z/BDA =2x, /BDC =x, ZCBD = 7y and ZDBA = 5y.

(a)

(b)

Explain why angle BCD = 90°.

Since BD is a diameter, by “right angle in a semi-circle” property, Z/BCD = 90°.

Find the value of X and of'y.

x + 2x + 7y + 5y = 180° (angles in opposite segments)

= x+4y =60° -—-—-- (1)
x+ 7y +90° = 180° (angle sum of triangle)
= x+7y=90° o )
2)-(1) 3y = 30°
y = 10°

Substitute 9 (1)  x = 60° — 4(10°)

= 20°

SMSS 4E/5N Mid-Year P2 2019
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(c) Given that M is the mid-point of BD,
(1)  determine if ZMAT is a right angle. Explain your answer. [1]

M is the mid-point of BD

= M is the centre of the circle

= MA is a radius of the circle

Since ST is a tangent, by “tangent is perpendicular to radius” property
ZMAT is a right angle.

(i) Find ZDMA. [2]

ADMA is isosceles, hence

LMAD = MDA
=2(20°)
= 40°

£DMA = 180° — 2 X 40° (angle sum of triangle)
=100°
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6 (a)

(b)

12

Find the values of the unknown in each of the following.
1 0 4 ! 8
(s 2 3)2)=6)

(544230)= ()
1+4a=8

a=1.75

b=5+4—3(175)
=3.75

1 2 -2 1

IfP= <4 3) and Q = ( c 9), find the matrix P? # 3Q.

P2 +3Q
G 3G 930G o)
(196 187)+(;§ 237)

(331 41}41})

SMSS 4E/5N Mid-Year P2 2019
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(c) The following table shows the working hours of 3 clerks in a week.

Regular Working Hours Overtime
Fatimah 40 4
Vani 45 3
June 38 7

The hourly wages of these clerks are $20 for regular working hours and $30 for
overtime.

(1)  Represent the working hours of the clerks by a matrix A and the hourly wage

rates by a matrix B such that AB exists. [2]
40 4
A= (45 3), B= (gg)
38 7
(i) Find AB. [2]
40 4 800 + 120
(45 3) (gg) = ( 900 + 90 )
38 7 760 + 210
920
= (990)
970
(ii1)) Explain what your answer in (ii) represents. [1]

The elements in AB represent the wages earned by Fatimah, Vani and June
respectively.

(iv) The hourly wage for regular working hours increased by 20% and overtime
increased by 15% respectively, but the working hours remain the same.
Calculate the increase in the company’s expense in wages paid to the three
clerks using matrix multiplication. [3]

( )(40 4)( 4)
1 1 1)(45 3

3g 7 4.5
“a2s ()

— (555)

The increase in wages paid is $555.
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45 m

A

B
In the above diagram, C represents the foot of a vertical tower CT. The points A, B and C
are on horizontal ground, where angle CAB =38°, AC = 60 m and BC =45 m.
Given that the angle of elevation of T from A is 25°, calculatg

(1)  the height of the tower, [2]
CT
tan 25° = —
60

CT = 60tan 25°
=27.978
=28.0 (to 3 s.f) Height of tower is 28.0 m

(i) angle ABC, [2]
sin£ABC _ sin38°

60 45
‘ 60 sin 38°
zABC = sin™t ————
45
=55.173°
=55.2°(to 1 d.p.)

(ii1) the angle of depression of B from T. [2]

Let @be the angle of depression

27.978
45

tan @ =

0— tan- 27978
= tan
45

=31.870°
=31.9°(to 1 d.p.)
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(b)

A ship sails 7 km from P to Q. It then sails 5 km from Q to R on a bearing of 070°.
Given that angle PQR = 145°, calculate

(1)  the bearing of Q from P, [2]
y \70° x = 360° — 70° — 145°
| f = 145°
' 145°
P
Bearing of Q from P
= 180° — 145°
= 035°
(i) how far Q is east of P, (2]
d
Q
. d
%m sin 35° = =
P d = 7sin35°
=4.01503
=4.02 km

Ans: Q is 4.20 km cast of P.

(i11) the distance PR. [2]

PR? = 7% + 52 — 2(7)(5) cos 145°
PR =74 — 70 cos 145°
=11.5 km (to 3 s.f)
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(a) The box-and-whisker plot below shows the distribution of the ages (in years) of 50
members from the Rainbow Country Club.

Limrd

Age (years)
(1)  State the median and find the interquartile range. [3]
Median = 42 years
Interquartile range = 58 — 31
=27 years

(i1)) The table below shows the ages of 50 members from Sunshine Country Club.

Age (years) 30 35 40 45 50 55 60
Number of Members 8 7 15 8 6 4 2
Find the median and the interquartile range. [3]

Median = 40 years

Interquartile range = 45 — 35
=10 years
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(ii1)) Sunshine Club claims that their members are generally younger than those from [1]
Rainbow Club. Do you agree? Give a reason for your answer.

I agree that members of Sunshine Club are generally younger than those from
Rainbow Club because the median age of Sunshine Club (40 years) is lower
that the median age of Rainbow Club (42 years).

(iv)  Which country club has a wider spread of ages among its members? Give a
reason for your answer. [1]

Rainbow Club has a wider spread of ages among its members because its
interquartile range (27 years) is bigger/larger than that of Sunshine Club
(10 years).
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(b) A school has two gardens, Famous Garden and Eco-Garden.
The heights of 120 plants from the Eco-Garden were measured.
The cumulative frequency diagram below shows the distribution of these heights.
/|
N /
b /
/
Cumula I
Frequency '
P2 1
\\ / 1
l = L, AL 1] o,
= ] A
| l‘ . | // u
=N 5 — . [ 4 Pa iy
| / J
= b, - - ; §anh ‘\‘l ™
5, 1 N ] AR
P A N ] 11— 4 NS
AY o = - '
N f i -] gy - B L e ’ E'
'h ke h
I8 1 A A
/ 1 - ExARErd Nive
/! - ] Fa AN b
A - \ S
h A AYM | N R
: v T >
] | 1}
U = N JJ U
, Y -
| ( o1 l‘{' ‘! i !
'y
\o?
Use the graph to estimate the
(i) 40" percentile, [1]

120 x 0.4 = 48

From the graph, 40" percentile = 33 cm.
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(i1)) percentage of the plants whose height is at least 45 cm. [2]

No. of plants with length at least 45 cm = 120 — 92

=28
Percentage of plants whose height is at least 45 cm
28
=—x100%
120
1
=23-%
3

The heights of 120 plants from the Famous Garden were also measured.

It was found that the height measured has the same median but a smaller interquartile
range compared to that of the Eco-Garden.

(ii1) Describe how the cumulative frequency curve of the Famous Garden may
differ from that of the Eco-Garden given above. [2]

The cumulative frequency curve of the Famous Garden will be steeper and it
will intersect the graph of the Eco-Garden at the median height.
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There are 120 commercial buildings in the Sunflower City. A commercial building generates
solid waste at a rate of 2.75 m> per day.

The solid waste of commercial buildings to that of the entire city is in the ratio 4 : 10.
The Seashell landfill has a capacity of 1.2 X 107 m>. Currently, 50% of the landfill is filled.

(a) Calculate the volume of solid waste the city generates per week. (Assume 5 working
days in a week) [2]

Volume of waste generated by a commercial building per week
=120 x5x2.75
=1650 m*

Volume of solid waste generated by the city per week
10

=— x 1650
4

=4125m’

(b) Burning the solid waste in incinerators reduces its volume by 90%. However, only
60% of the solid waste can be burned. Determine how long more, in years, will the
Seashell landfill be completely filled. [6]

60% of solid waste that can be burned
=0.6 x 4125
=2475m°

Remain of solid waste after incineration
=0.1 x 2475
=247.5m?

40% of waste that cannot be burned
=0.4 x 4125
=1650 m?

50% of landfill that is not used

=0.5x1.2x10’

=6x10°m’

No. of years left where the landfill will be completely filled
=6 % 10°+ (1650 + 247.5) + 52

=3162.055 + 52

= 60.8 years

The landfill will be completely filled in another 60.8 years.
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(c) Norman commented that incineration is a good way of getting rid of rubbish. Do you

agree? Give a reason for your answer. [2]
Agree.
Reason: It is a more efficient use of space.
OR
The process of incineration can produce electricity that can be used.
Disagree.
Reason: Incineration facilities are costly.
OR
The process of incineration emits / produces hazardous pollutants that are
harmful.
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10 Answer the whole of this question on a sheet of graph paper.

6
The following is a table of values for the graph of y = x + <

X 1 1.5 2 2.5 3 4 5 6 8
y 7 5.5 5 4.9 5 p 6.2 7 8.8
(a) Calculate the value of p. [1]
(b) . . . _ 6
Using a scale of 2 cm to 1 unit on each axis, draw the graph of y = x + > 3]
forl1 <x <8.
(c) Use your graph to find the values of x for which y = 6.5. [2]
(d) By drawing a suitable tangent to your curve, find the coordinates of the point at [2]

which the gradient of the tangent is equal to —2.

(e) By drawing another suitable line on the same axes, use your graph to find the

3x 6
solutions of the equation S tTT 7. [3]
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Mathematical Formulae

Compound Interest
Total amount = P[l T
100

Mensuration

Curved surface area of a cone = v/

Surface area of a sphere = 47>

Volume of a cone = —mh
4 5
Volume of a sphere = -3—:2?

Area of triangle ABC = %ab sinC
Arc length = r@ , where @ is in radians
1 5 . .
Sector area = Er @, where @ is in radians

Trigonometry

a b c

sind sinB sinC

a’> =b*+c* —2bccos A
Statistics

> fi

Mean = ——

Xf

ation= |ZF_(Z£)
Standard Deviation \/Zf (Zf}




(5]

The first 4 terms of a sequence of numbers T, 75, T3 and T4 are given below:
D=1+ 2R=5

T,=22+32=13
T3=3"+42=25
Ty=4%+52=4]
(a) Write down an expression in terms of n, for the n'™ term T of the sequence.
ARBNEl o e sas [1]

(b) Explain why Tn is always odd.

ll' Answer: [1]

5 A azb I . r o .
2. Simplify —2—x (Za b ) , leaving your answer in positive index form.
|
5' HARWEY  sisavsincmuirsssvensorads T [2]

[Turn Over
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4 . ; : g
x= 5 is a solution to the equation 18x” —kx—20 =0, where k is a constant.

(a) Find the value of £.

ATRBE  JETES st o AR S S R e

(b)  Hence, find the other solution to the equation 18x* —fkx—20=0.

Given that the size of an exterior angle of a regular polygon is one-fifth its interior angle, find
the number of sides of the polygon.



Water is poured at a constant rate into each of the containers shown below.

A B C

The graphs show the depth of water in the containers as they are being filled.
Match the graphs with the appropriate container and complete the table below.

Depth Depth Depth
& A A
Graph 1 Time Graph2 Time Graph3 Time
Answer: [2]
Graph Container
1
2
3

(a) The graph below can be represented by the equation, y=ax” +5b.
State the value of b, of n and the range of a.

Ya

)

[Turn Over



(b) On the axes in the answer space, sketch the graph of y = ax", where a<0and [1]
n=2,
Answer ¥ i
0 > X

¥ & Find the largest prime mlmber that satisfy the inequality 3+ y<15-2y <y +10.

ABSWEP.  civaisssisiisisriasaTisman [3]



8. Solve the simultaneous equations
8x+3y=4

dx=y+4

AHSWEE &= senmnnnnisasenmvismaess |19

9 It is given that 2 - 5
o 1S ven = 5 =" anar~ .
gi P=|s]-a=], &

(@) Find |q~ 2p| .

..........................................................................................................
..........................................................................................................
..........................................................................................................

..........................................................................................................
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9m* —12mn+4n*>  3m—2n

10.  Simplify and express e as a single fraction.
m-—n m—n
MIIWEY: svamnmuarrminiiratiaisa [3]
11.  The ground area of a scale model is 1 : 100 of the actual ground area.
(a) Given that the length of the model is 3 m, calculate the length of the house in metre.
ARSWER i i m [1]

(b) Given that the actual volume of a storeroom in the house is 15 000 000 cm?, calculate the
volume of the storeroom in the model in cm?>.



m——

—

9

12. A bag contains a total of 80 green, red and blue balls. There are 18 red balls in the bag.

3
(a) Ifaballis picked randomly, the probability of picking a green ball is & How many

blue balls are there?

(b) Two balls are picked randomly from the bag. Find the probability of

) picking a green ball and a red ball,

¢ R [2]
(i)  picking at least one red ball.
AMSWER  ccmeanrrnRRR R [1]
[Turn Over



13.  Find the equation of the straight line
(a) passing through the point (-2, 5) and parallel to the y-axis,

ABSWEF  eoeeeeeeeeeceeeeecreeesesessssesssessssssansns [1]

(b)  which passes through the point (2, —5) and its gradient is the same as the line y —3x -5 = 0.

14. Inthe diagram triangle ACD is right-angled, and B is on AC such that sin ZABD = =3

2
Find in terms of x and y.
(a) tan ZBDC, A
D
B \
C
ARIWEY. iR R [2]

(b) cos LABD.



15.

(@)

)

11

An insurance agent is paid a basic monthly salary of $1200 and a commission of 8% on
all the sales if the monthly sales made by the insurance agent exceed $7500. The
insurance agent’s salary for a particular month was $3694. Calculate the total sales made
by the insurance agent.

ARSWEF ettt [2]

Two taps X and Y are turned on at the same time to fill up an empty tank. The rate at
which Tap X fills up the tank per minute is twice as fast as that of Tap ¥. When used
together, both taps can fill the tank with 300 cm® of water in 5 minutes. Find the rate of
flow of Tap ¥ in cm’/minute.

BT, cnnivnissmisanasssamgoisdsind cm’/minute  [2]

[Turn Over
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16. The table below shows the frequency of visits to the library by some students in Betta School

in a week.
Number of visits 0 1 2 3 4
Number of students 3 5 < x 2
(@) If the mode is 3, write down the smallest possible value of x.
BB T anemssinsaanssnwase. 1
(b) Ifthe median is 2, write down the largest possible value of x.
ANSWEr X = vt cee e veeees eeeer e evvvvanenneee 1]
: 1
(¢) Given that the mean is 2 PP calculate the value of x.
AEWEF X = ussunesisnsnrasnme 12

17.  The diagram shows a speed-time graph of a car. The total distance travelled in 35 s is 540 m.

speed |
(m/s)
v
i
]
:
|
0 15 25 35 Time ()

(a) Calculate the maximum speed V' m/s.

ARSWEY, IS snvaieiseiissnovesisisssismermmini m/s [2]



(b) Calculate the speed of the car at 28 seconds.

AVSWEF  iovnvsivinsar 108 i m/s [2]

18.  The base areas of two geometrically similar pyramids are 98 cm? and 242 cm?.

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

BUBWEF  cveamasisstivaisoiiis B R AR [1]

(b) Given the total surface area of the smaller pyramid is 343 cm?. Find the total surface area
of the larger pyramid.

AREIEY, R em? [1]

[Turn Over
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(¢) Find the percentage difference in volumes of the two pyramids in terms of the larger
pyramid. o

ARSWEF: vivinignciisiiisinimosiirassmssomie [2]

19. (a) sis directly proportional to the square of v. It is known that s = 36 for a particular value
of v.

Find the value of s when this value of v is halved.

ANSWEYr 8§ = ceviriiiiiiiiiiiiiieiiirneeienn [2]

(b) yis inversely proportional to x and y =4 when x = 6. Find the value of y when x=9.



15

20.  Written as a product of its prime factors,
p=3"%x5"x%7 and g =5x7"x11

(a) Find the smallest value of x and of y for which p is a multiple of 35.

s

ANSWer X = ..ccveveveininens VS i L2

(b) Explain why 55¢ is a perfect square.

Answer: [1]

.........................................................................................................
.........................................................................................................
.........................................................................................................

.........................................................................................................

(¢) Show your workings and state, with reason (s), if the product of p and ¢ is an odd or even
number.

Answer: [1]
.........................................................................................................
.........................................................................................................
.........................................................................................................

.........................................................................................................
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21. (a) Describe the shaded region in set notation.

8%

-
s -

N

(b) Given that
& = {x is a positive integer and 0 <x < 10}
A= {x: x1s a prime number}
B = {x: xis a factor of 12}

C=i{x%: §—q<8}
x

(i) FindBnC.

7 1 L N O

(ii) List the elements of (4w B)'.

(i) Draw a Venn diagram to illustrate the given information.

Answer:




| N———
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22. Intriangle POR, Xis a point on OR such that
QX : XRis 3 :2 and RS is parallel to XY.

(a) Show that triangle QXY is similar to triangle ORS.

A.nswer: (2]

.........................................................................................................
.........................................................................................................
.........................................................................................................

(b) Given that the area of triangles QXY and PXR are 27 cm? and 46 cm? respectively. Find
the area of

(i) triangle ORS ,

(i) triangle POR.

ANSWEF  ...vesreceeeeeie oG [2]

[Turn Over



23.

The sector CEF with centre at C is inscribed in the square ABCD of side 4 cm.
Given that AF = FB, DE = EA and angle ECF = (.64 radian.

(a) Calculate the perimeter of the sector CEF.

(b) Find the area of the shaded region.

ARSWEE o vvieiieesissscsssssenessssssssnssnnses cm?>

End of Paper
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Mathematical Formulae

Compound Interest
Total amount = P(1+ __r_),,
100

Mensuration

Curved surface area of a cone = arl

Surface area of a sphere = 42

Volume of a cone = %m‘zh
4 s
Volume of a sphere = = wr

Area of triangle ABC = éabsin &
Arxc length = r@, where is in radians
Sector area = %rZQ , where is in radians

Trigonometry

a b c

sind sinB sinC
a® =b* +¢* —2bccos A
Statistics

2 fx

Mean = =

27

.. B (LAY
Standard Deviation \/Zf [Zf}
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3

Answer all the questions.

.

21 3
1 (a) Simplify {64:‘2’ } .
i

(b) Express as a single fraction in its simplest form.

) 20x* 4x°
@
9 15y
. 4 5
(i) 3x—1 2+x

(2]

[1]

(2]

| [Turn over



(©)

4

(i) Express x’—5x—8 inthe form (x+a)*+5.

(i) Hence, solve the equation x* —5x—8=0, giving your answers correct to two

decimal places.

(1]

[3]
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2 Anice-cream shop sells 4 different flavours of ice-cream. The table below shows the number
of cups of ice-cream sold by the shop over 3 days.

Chocolate | Vanilla | Strawberry | Durian
Friday 252 168 84 105
Saturday 305 158 115 152
Sunday 316 191 134 167
(a) Represent the above information using a 3x4 matrix A. [1]

(b) The selling price of each cup of ice-cream is shown in the table below.

Chocolate Vanilla Strawberry Durian
Selling Price $2.10 $1.80 $2.05 $2.55

Write down a matrix P such that the product AP represents the total sales of the
ice-cream for each day respectively. Evaluate AP. [2]

[ [Turn over



(¢) Evaluate (1 1 1)A and state what the elements of the product represents.

6

(d) The cost price of each cup of ice-cream is shown in the table below.

Chocolate

Vanilla

Strawberry

Durian

Cost Price

$0.40

$0.45

$0.55

$0.80

Write down two matrices such that the elements of their product represent the total
profit received by the shop over the 3 days for the sale of each flavor of ice-cream

respectively.

Evaluate this product.

(2]

(2]



(2)

)

7

The diagram shows a toy which is made up of a cylindrical part and a hemispherical

part.
The height of the cylindrical part is 4 cm and the radius of the hemispherical part is

6 cm.

4 cm

6 cm

!

Find the radius of the cylindrical part, given that the volume of the cylindrical
part is 150 cm’.

(ii) Calculate total surface area of the toy.

2]

[3]

| [Turn over
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(b) Inthediagram, 4, B, C and D lie on a circle with centre O. Angle 40C = 4x°.

(i) Find angle ADC, giving your answer in terms of x°. [2]

State a reason for your answer.

() Given further that angle ABC =5x°+12°, find the value of x. 2]



e —— P ]

@

(b)

©

9

Construct a triangle ABC such that 4AB=13cm, AC =12cm, angle ABC =55°,
and angle ACB is acute.
The line AB has been drawn for you. _ [2]

Construct the angle bisecior of angle B4C such that it intersects the line BC, and
label the point of intersection D. [2]

Construct the perpendicular bisector of 4D such that it intersects the line 4C, and
label the point of intersection £. Measure and write down the value of DE. [2]

| [Turn over
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o) b B
In the diagram, 04 = 2a, OB =b. BCis parallel to O4 and BC = %OA . X'is a point

on OC such that OX =% XC . Y is the midpoint of BC.

(a)  Express in terms of a and/or b, as simply as possible,

(@) 4B, [1]
@ oc, [1]
|
(i) OX, [1]
|
@v) 4X. ' m |

(b) What can you deduce about the points 4, X and B ?
Justify your answer. [2]
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(¢) (i) AYproduced meets OB produced at a point Z. Given that AZ =hAY, express

AZ in terms of a, b and A. [3]
(ii) Given also that 0Z =kOB, express AZ interms of a, b,and k. [1]

(iii) Hence, show that 2= 4 and k=4. (2]

(d) Find the value of

area of AOAX 1]
area of AOAC’
” area of AOBX
B =——c———y [1]
area of AABC

| [Turn over
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12

In the diagram, P and Q are the bases of two lighthouses such that P is located 40 km due
north of Q.

A is a boat 30 km from P and on a bearing of 055° from P.

(a) Find the distance 40.

(b) Find the bearing of 4 from Q.

(3]

(2]



13

Light from P can be seen within 20 km radius of P, beyond which the light becomes too faint
to be seen. When the boat moves from 4 to 0, X and Y are the positions on the boat’s journey
which are 20 km from P.
(¢) Calculate

(i) the shortest distance of the boat from P. [2]

(ii) the smallest angle of elevation of the lighthouse P from the boat as it travels
from X to Y, given that the height of lighthouse P is 600m. [2]

| [Turn over
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7 The diagram shows two roads XY and YZ meeting at point ¥. The roads are perpendicular to
each other. YX' =45 km and YZ =25 km.

45 km

£, e

=
X = I_Y N

O
o

Cyclist 4

> 25km

Cyclist B

J

Z

Cyclist 4 is travelling from point X towards point Y at a constant speed of 20 km/h.
Cyclist B is travelling from point Z towards point Y at a constant speed of 10 km/h.

(@) Write down an expression, in terms of ¢, for the distance in kilometres

(i) Dbetween cyclist 4 and point Y, after ¢ hours, [1]

(ii) between cyclist B and point Y, after ¢ hours. [1]

(b) Form an expression, in terms of ¢, for the shortest distance, d, between the two cyclists

and show that it reduces to +/500£> —2300¢ +2650 .
Hence find the shortest distance between the two cyclists after 15 minutes. [4]




PP

R -]

15

()  The two cyclists are 10 km apart at a certain instant, ¢ hours.
Form a quadratic equation in terms of # and show that it reduces to
10¢*> —46t+51=0. [2]

(d) Giventhat <2, find the time, in minutes, when the two cyclists are 10 km apart.
Correct your answer to 3 significant figures. [3]

| [Turn over



Cumulative Frequency

16

A scientist wanted to test the effect of different music on the growth of plants.

80 Rosa chinensis plants were exposed to Beethoven’s Ninth Symphony, and their growth
was observed over a period of 10 days.

The cumulative frequency curve below shows the increase in the height of the plants at the
end of 10 days.

Increase in heights of plants

8
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(a) Find
(i)  the median increase in the height of the plants, [1]
(i) the interquartile range, [2]
(iii) the 90™ percentile. [2]

(b)  Another group of 80 Rosa chinensis plants were exposed to Bach’s Goldberg
Variations, and their growth were also observed over a period of 10 days.
The box-and-whisker plot below shows the increase in the heights of the plants after 10
days.

Increase in heighf (cm)
(1)  Describe how the cumulative frequency graph of the growth of the 80 plants

exposed to Bach’s Goldberg Variations will differ from that of those exposed to
Beethoven’s Ninth Symphony. [1]

(if) Make two comparisons between the growths of the plants under the two
conditions. [2]

| [Turn over
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The variables x and y are connected by the equation y = ..y +0.1x* —3. The table below

2%

shows some values of x and the corresponding values of y, correct to 2 decimal places.

X 0.5 1 15 2 3 4 5 6
y | 098 | 240 | -2.55 | -2.48 | -2.04 | -1.37 P 0.61
(a) Find the value of p. [1]
-0 48

(b) In the space provided on the next page, using a scale of 2 cm to represent 1 unit on the
horizontal axis and 2 cm to represent 0.5 units on the vertical axis, draw the graph of

y:z_lfﬁ+o.1x2ﬁ3 for G52 226, [3]

(¢) Using your graph, write down the solution(s) to the equation 513_—'_ 0.1x*=1.5=0. [2]
X

(d) By drawing a tangent, find the gradient of the curve at x=4. [2]

(e) By drawing a suitable straight line on the same axes, solve the equation

21?+0.1x2—0.5x=0. [3]
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10 A right conical container of capacity 247 cm? and vertical angle 60° is completely filled with

water. The height of the container is # cm and the base radius is » cm.

p3Tveh
| h 4
Container A Container 4 Container B
Before pouring After pouring

(a) Find the value of » and of 4. [5]



St ad
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The water in the container is poured into another identical container B so that the depth of
; : -
water in container 4 is = h cm.

(b) Find the volume of water in container B in terms of 7.

[2]

| [Turn over
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A class of students plans to sell breakfast sets during the National Day carnival in order to
raise funds for a charity.

Each breakfast set consists of 2 scrambled eggs, 2 slices of toast, 2 sausages, and a cup of
coffee.

The students estimate that they will sell 250 breakfast sets.

Item Description Unit cost
Eggs Pasar Fresh Eggs (10 per pack) $1.80
Pasar Fresh Eggs (30 per pack) $4.35
Bread Sunshine Enriched Soft White Bread (14 slices) $1.80
FairPrice Wholemeal Bread (12 slices) $1.55
Sausages | Tierney’s Chicken Hot Dog (10 per pack) $5.25
FairPrice Sausages (6 per pack) ($0.35 off per 2 packs) $3.20
Coffee Nescafe 3 in 1 Instant Coffee (35 per pack) (Buy 5 get 1 free) $6.15
Gold Roast 3 in 1 Coffeemix (25 per pack) $3.95

(a) Find the lowest possible total cost of the ingredients for the breakfast sets. [5]



23

(b) The school provides $200 in funding for the students, and up to 30% of the sales
can be used to cover for their expenses, while the remaining goes to the charity.
The students also wish to raise at least $600 for charity,
Find the minimum they must charge for each breakfast set (to the nearest ten cents).
Justify your answer, showing all necessary workings clearly.
State an assumption you have made in your calculations.

End of Paper

[4]
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1b For any two consecutive numbers, one would Bl
be even and the other one odd. Since the square of
an even number is even and the square of
an odd number is odd, one of the squares of the two
consecutive numbers will be even, and the other will
be odd. Hence, their sum will be odd.
2 2 2 M1
L8 (Za“b'z )] =20 g
2 2
_4a® Al
o
3a 2
Iﬁ[i) —k[i]—m =0
3 3
k=9 (B1]
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P(at least 1 red ball)

9 | Ifris parallel to q, =1 - P(GG) - P(GB) — P(BG) — P(BB)
r=kq e 30}(32] {32)[30] [32](;_1_)
Now, ” _ o M79) \so \79) \so \79) \s0\79
( 8 ]:_2[—4}16_“%“(‘: 1 _ 1269
= : 2 3160

Hence, r is parallel to q.

10 9m® —12mn+4n’  3m-2n
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62)( 61 fa.,\ 5(2r)+5r =300
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100 L
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19a s=k" 21biii Bl — 5 out 0f 9 correct
) M1
6=l B2 - All correct
Via
=k(—
5 (2)
5=9 Al
9% |k
e o
k=24 L
:-2—4
9 Al
y=2§
e B1- Either 2 of these reasons
3*%5 x7° needs to have a factor of 5 and 7. B1—if 1 correct “
Therefore, x=0,y =1 B2-1f2 conm
20b 55¢q Al
=5x11xq
=5x11x5x 7 %11 i
= xPxlr? (
Since the indices of the prime factors are multiples of 2, [\Bl 5 25 5 M1, Al
55q is a perfect square. ~1 N Area df *AQ =-9—><27=75cm‘
e | pxq=3x5"xTx5x7 x11 Mg 'Q;%Lonsidar APQR and APXR:
=3 %5 x T %11 O 0> \C;a' 1 :
Sinchxqisaproductofp ime\fagtorS.that are odd) B \<\®, 7 Area of APOR ExQRxh OR 5
_p X qis an odd number. . \,\ X @ i e
2 | (PUQ) U(PAQ) ~ @\)v b Y Pl
or ‘* 5
o . 8 Area of APOR = =»46=115 cm® M1, Al
(P nQ)uPnO) - ] &/)\3 AN /A
21bi | BAC=Qor{} C o B <
21bii | (4UB) ={8,9) \v~ ]38 [

N
\&

7




23a

EC=#+2

M1
-J
Perimeter of sector CEF
M1
=220 + /20 (0.64)
=~11.8cm Al
23b Area of sector CEF
= %(\/2_0)2(0.64) M1
=6.4 cm?® Al
Area of shaded region
1 M1

=42 —2[—)(4)( 2)—6.4
2

=1.6em?
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Answer Key
1(a) A
4y°
1(b)() 25x
3y?
1(b)(ii) 13—-11x
Bx-D(2+x)
1(0)(® [ 5)2 57
i
9 4
1)) | x=6.27 or -1.27
2(a) 252 168 84 105
A=|305 158 115 152
316 191 134 167
2(b) 2.10
_|1.80
1205
2.55 ,//
1271.55 ". A
AP =|1548.25 ( 00%
1707.95 N, 0 Q%66
2(c) The elements repr ﬁmt\h@%’yﬁmber of ice—S@u’p sold over the 3 days of
each ﬂ&vg}esggcm @@\R\S Q
2@ |50 SoRok (499 6PN e
3@M | n=84sem D~ A\ C N
3@ | 426em® o0 o
3N |22 2 J(EP Qe\‘“
3 | =XV Q@
4(c) 63cm VOV
5a)@) |b-2a \o\%
5()i) |b+3a
SO |2, )
5@0Gv) | 4 o .2y
§ 5
5(b) 1B = % e
A, X, and B are collinear.
LU B %ha
5)d) | 4Z=-—2a+kb
S(e)(ii) | (AG)
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5@G0 | 2

5
() | 2

5
6(a) 62.3 km
6(b) 023.2°
6(c) 15.8 km
6(d) 1.7°

()@ | (45—207) km

7(a)(ii) (25-10¢) km

7(b) 45.9 km
7(c) (4G)
7(d) 112 minutes

8(a)(i) 2.25 cm

8(a)(ii) 0.75 cm

8(a)(ii)) | 2.85 cm

®gell to Bach will be less

8(b)() The cumulative frequency graph of the growth of p}

compared to that of plants exposed to Beethove

OR

The middle of the cumulative frequen y ihe@lp Bnts exposed to

Bach is shifted to the r;gh&qo ared at ofplant posgfl 46 Beethoxen.
8(b)(ii) 8 expo ed tgBach on avefaf € When

io Beetho
prea@& exposed to Bach than

ge is larger when exposed to

9(a)

9(b)

9(c)

9(d)

9(e)

10(a)

10(b)

11(a) $428.65

11(b) Any value above $3.3146
Assume no cost incurred for cooking. (or any reasonable)
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Answer all the questions.

9
1 () Simplify [%’-Ji.

(b) Express as a single fraction in its simplest form.

207 B 4xy°

® = T15p

(i)

Bx-D(2+x)
= 13-11x
(B3x-1)(2+x)

[2]

(©

()

Express x*—5x—8 inthe form (x-+a)*+b.

(1

(31



2

An ice-cream shop sells 4 different flavours of ice-cream. The table below shows the number

of cups of ice-cream sold by the shop over 3 days.

Chocolate | Vanilla | Strawberry | Durian
Friday 252 168 84 105
Saturday 305 158 115 152
Sunday 316 191 134 167

(a) Represent the above information using a 3x4 matrix A.

252
A=|305

168 84
158

316 191 134

105
115 152
167

-~ Bl

(b) The selling price of each cup of ice-cream is shown in the table below.

Chocolate Vanilla Strawberry Duri /1
Selling Price $2.10 $1.80 $2.05 $2.5b
Write down a matrix P such that the product AP represent§ otal sales o

ice-cream for each day respectively. Evaluate AP.

AP

1]

(for P given as row matrix, BO)

(1271.55
1548.25
1707.95

(1

[2]

(¢) Evaluate (l 1 l) A and state what the elements of the product represents. [2]

252 168 84 105
[I 1 1) 305 158 115 152 =(873 317 333 424)
316 191 134 167

he total number of cups of ice-cream sold over the 3 days of
--- Bl

- Bl

of ice-cream ig shown in the table below.

(@]
Bcolate . ( Vemilla | Strawberry | Durian
ice $0.40 =\ ) %045 $0.55 $0.80
X

W wn two uch that the elements of their product represent the {otal
profit receiygd b shop over the 3 days for the sale of each flavor of ice-cream
: é:s

ri

rﬁp i

Eva @ product. [2]
.70 0 0 0

135 0 0

0 150 0

0 0 0 175

=(1484.10 697.95 499.50 742) Al

(873 517 333 424) g -~ M1 for correct 4 x 4 matrix



3 ()  The diagram shows a toy which is made up of a cylindrical part and a hemispherical (b) Inthediagram, 4, B, C and D lie on a circle with centre 0. Angle AOC = 4x°,
part.

The height of the cylindrical part is 4 cm and the radius of the hemispherical part is

6 cm.

T

6 cm

}

(i) Find the radius of the cylindrical part, given that the volume of the cylindrical

[2]
part is 150 cm®.
rxrtx4=150————M1
. 150
r=
axd
r=3.4549,.,
TR % @@Q W @
(i) Calculate total surface area of the

ole at centrerBZ%gle at circumference) -~ — ~B2
o

(a@giiven further that angle ABC = 5x°+12°, find the value of x.

5x°+12° =180° - 2x° ———-M1
7x" =168°
| 1 X =24l
S4 of hemisphere = 2x 7 x 6° +X OR

Total SA = 1087 + 2x 7% 3.4549.::%

=426.178...= 426 cm® ————Al e

10x+24=360-4x

OR d\s\\ 14x=336

SA of hemisphere =37(6) =108z —M1 | '\ ¥=24 —Al
SA of cylinder = 7 (3.4549)" + 27 (3.4549) (3995757 M1
TSA =1087+39.5757 — 7 (3.4549)" =426 cm®  — Al

(2]

[2]



(a) Construct a triangle ABC such that 4B =13cm, AC=12cm, angle 4BC=55°, 5
and angle ACB is acute.
The line A8 has been drawn for you. 2]

(b) Construct the angle bisector of angle BAC such that it intersects the line BC, and
label the point of intersection D. [2]

(¢) Construct the perpendicular bisector of AD such that it intersects the line AC, and
label the point of intersection E. Measure and write down the value of DE, [2]

b, BCis parallel to 04 and BC = %OA. Xis & point

Q2 (1

[

[

==2a+ -2—b+ Ea
5 5

(a) Correct triangle --- Bl (e) 6.3cm(x0.1) ; .
Arcs seen --- Bl (actual = 6.24 cm (b) Write down two facts about the points 4, X' and 5. [2]
(b) Correct bisector with arcs --- Bl T5=2[2p-2,
Correct label --- Bl 2v8 5
(¢) Correct bisector with arcs --- Bl 5
Correct label and measurement --- B1 =z AX —————— Bl
A, X, and B are collinear. --- Bl

No question labels = minus 1 overall



()

(d)

(i)  AY produced meets OB produced at a point Z. Given that AZ =hAY , express

AZ in terms of @, b and A, [3] north of Q.
AZ =hAY A is a boat 30 km from P and on a bearing of 055° from P.
AY = AB+BY ———--M1
i s M1 N

E:hh—%ha—-—m—/ﬂ

(i) Given also that OZ = kOB , express AZ in terms of a, b,and k. [
AZ =-2a+kb-——-BI
(iii) Hence, show thath= 4 and k=4. [2]

bh—%ha=23+kh

Comparing

Find the value of

(a) Findt \ﬁme AQ.
O
6‘3&)@ AQ? =30% +40% - 2(30)(40) cos 125° — — —~M1M1

@ area of AOAX :
area of AOAC’ 3\ =2500~2400c0s125
O\ AQ = 62.26221525...
AQ =623 km(3 sf)——~——— Al
(i) area of AOBX ‘ (b) Find the bearing of 4 from Q.
area of AdBC

\6@ sinZPOA__sin ZAPQ

area of AOBX _3 6\3‘\ 30 6226221525
arcaof ABC 573 5 v\ 30xsin125°
\6\@ S AP e 2621525
ZPQA=232469296°

Bearing of 4 from Q =023.2°.

6  Inthe diagram, P and Q are the bases of two lighthouses such that P is located 40 km due

[3]

[21



The diagram shows two roads XV and YZ meeting at point Y. The roads are perpendicular to

Light from P can be seen within 20 km radius of P, beyond which the light becomes too faint 7
each other. YX'=45 km and 1Z =25 km.

to be seen. When the boat moves from A to @, X and ¥ are the positions on the boat’s journey

which are 20 km from P. 45 km
-~ -~
(c) Calculate X s v

(i)  the shortest distance of the boat from P, [2] Cyclist 4

25 kim

£PQX = £PQA=23.2469296°

h
in ZPQX =~ —————~M1
Serer e

Cyclist B

h=15.78778476 km -

d point ¥, aftgy ¢ hours, [11
d@%ﬁ\m

(i) tween c%%&?poim Y, after ¢ hours. [1]
\\s (25-10¢) km
o®

rm an expression, in terms of ¢, for the shortest distance, d, between the two cyclists

and show that it reduces to v/10¢ —46¢+53 .

Hence find the shortest distance between the two cyclists after 15 minutes. [4]

(ii) the smallest angle of elevation of the ligh

d? =(45-200)* +(25-100)% —=————————— M1
d =/2025-1800¢ + 4001 + 625 — 500¢ +100£*

= /500¢* =2300t + 2650 —————=—————— Al

At ¢=0.25 hour,

d =+/500(0.25)* —2300(0.25) + 2650 — ————~~ Ml
=45.893...



(¢) The two cyclists are 10 km apart at a certain instant, ¢ hours.
Form a quadratic equation in terms of ¢ and show that it reduces to
1062 —46¢+51=0.

10 = /5006 — 2300¢ + 2650 —— —————— M1
100 = 500¢* - 2300t + 2650

500¢% - 2300t + 2550 =0

200 -92¢+102=0

102 461451 =0————— Bl

(d) Giventhat r<2, find the time, in minutes, when the two cyclists are 10 km apart,

Correct your answer to 3 significant figures.
102 —461+51=0
- -(-46)+ \||'(—46)2 -4(10)5D)
2(10)
_46£+/76

20

=2.73588,,0r 1.3641..———
Hence 1= 1.864 i mehmende |
Qg i N

A scientist wanted to test the effect of different music on the growth of plants.

80 Rosa chinensis plants were exposed to Beethoven’s Ninth Symphony, and their growth
were observed over a period of 10 days.

The cumulative frequency curve below shows the increase in the height of the plants at the
end of 10 days.

Increase in heights of plants

I

T

| N

| D

I |
N RN

1

._|..

-
L
T
T
L4

-

t

n
N
B
-+

Increase in height (cm)




(a)

()

Find a s 1 1
(i) the median increase in the height of the plants, [ 9  The variables x and y are connected by the equation y= o3 +0.1x* — 3. The table below
shows some values of x and the corresponding values of y, correct to 2 decimal places.
225cm - Bl
. - ; x | 05 I | kS 2 3 4 5 6
(ii) the interquartile range, (2] 3 | —0.08 | =240 | —2.55 | 248 | 2.04 | —1.37 | p | 06l
ind lue g
25-1.75=0.75cm -——MI, Al {8 Maddsvaiog [
) p=-048 Bl
(iii) the 90™ percentile. [2]

90" percent =2x80 - M1 (b) gy or idet ext page, using a scale of 2 cm to represent 1 unit on the
100 1T alfax i Wsent 0.5 units on the vertical axis, draw the graph of

=72
90™ percentile=2.85 cm - Al / i R 3]
Refer to attached
(all answers £0.025) " / if h turns to the left or is vertical at x=0.5)
& 1

Another group of 80 Rosa chinensis plants were exposed to Bach’s Goldberg o Usin : 25 (2]
Variations, and their growth were also observed over a period of 10 days, v=0.60r3 4-)&1 - B2
The box-and-whisker plot below shows the increase in the heights of th a 0%

days. 6@
I b ETENE Ijl(/\ (d) By mgata.%%‘md the gradient of the curve at x=4. (2]
_ ! R AN Tangent drawn. --- M1
A1 i -0.25-(-2.15
5 i T gradient = ——iL-—)

Q 54-3
5’59 =0.792 (0.7-0.85) (actual =0.784375) - Al

(i) Describe how thc cumulati

Beethoven's Ninth Symp on 4 {e) By drawing a suitable straight line on the same axes, solve the equation
1 2 )
The cumulative frequency o +0.1x" ~0.5x=0 Bl
less steep in the middle/stee
range compared to that of plan! 1 .
—+0.1x" -0.5x=0
The middle of the cumulative freqiehoy gra o g 2x
Bach is shifted to the right compargd T atOf we 2—|,+0.1x’ -3=0.5x-3
o
(i) Make two comparisons between the growths of the @deer the two . Drawy=0.5x-3 --MI
conditions. \ [2]
\6 Correctly drawn graph - Bl
The plants grow better when exposed to Bach on average compared to when
exposed to Beethoven as the median increase in heights of the plants when x=1.10r495 +0.1 --Bl
exposed to Bach is higher than those exposed to Beethoven.  --- Bl

The increase in heights of the plants are more spread when exposed to Bach than
when exposed to Beethoven as the interquartile range is larger when exposed to
Bach than when exposed to Beethoven. --- Bl
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@)%

A right conical container of capacity 24 em? and vertical angle 60° is completely filled with

water. The height of the container is 2 cm and the base radius is » cm.

=
=Ry
f,.

Container 4 Container #
After pouring

[5]

0

\\‘ tan 30°
O(\ Hence, r’=721an30° ————~~ M1
QQ r=472tan30° =3.4610...=3.46 cm———-41
\6‘3" h=6 em——————— Al
OR
r+h*=(2r)
2
Pl o (1)

%m‘zh =24r -—(2)
sub (1) into (2):
2
l?r[h—]h =24
3 3
=216
h=6cm
F
r=,—
3

=346 cm



The water in the container is poured into another identical container B8 so that the depth of 11
water in container 4 is % hcm.

[2]

(b) Find the volume of water in container 8 in terms of 7.

3
vV
N S =[l sy
original volume 2 8

‘Volume of water in container B = :;-x 247 =217 cm® ————Al

OR

volume remaining :%ﬁ[i;_z} [2)233

volume in B = 247 - 37 = 21r cm’

2\
@%@ \E%g\(\@\%@ﬂ)

A class of students plan to sell breakfast sets during the National Day carnival in order to raise
funds for Food Bank Singapore.

Each breakfast set consists of 2 scrambled eggs, 2 slices of toast, 2 sausages, and a cup of
coffee.

The students estimate that they will sell 250 breakfast sets.

Item Desc on Unit cost
Eges Pasarffresh Egs (10 per pack) 51.80
Pasar Biesh EgPs (30 per pack) $4.35
Bread ched Soft White Bread (14 slices) $1.80
rice Wiholemeal Bread (12 slices) §1.55
Sa ey's ¢ og (10 per pack) $5.25
irPrice Sus r pack) ($0.35 off per 2 packs) $3.20
escafe #in nt Coffes (35 per pack) (Buy 5 get | free) $6.15
Gold Rglfist 3 in 1 Coffeemix (25 per pack) $3.95
nd ible {@4al cost of the ingredients for the breakfast sets. [5]
AN Cost
Eggs 10 per 30 per paek’ 3? A Mix
0)(1.8 (1%@%1 3.95 (16)(4.35)+(2)(1.80) = 73.20
90 (A~

unshin % “FairPrice ix
3 .8% (42)(1.55) = 65.10 (35)(1.80)+(1)(1.55) = 64.55
C) (28)(1.80)+(9)(1.55) = 64.35

(34)(1.80)+(2)(1.55) = 64.30
(10)(1.80)+(30)(1.55) = 64.50

=

Bread

-

Sausages | Tierney’s FairPrice Mix
(50)(5.25) | (84)(3.20)—(42)(035) | (82)(3.20)~(41)(0.35) +(1)(5.25)
=262.50 =254.10 =253.30
(80)(3.20) - (40)(0.35)+(2)(5.25)
=082.5
Coffee | Nescafe Gold Roast Mix
(7)(6.15) (10)(3.95) =39.50 (5)(6.15)+(2)(3.95) = 38.65
=43.05

B1 for each correct choice for each item.

total cost = 73.20 + 64.30+252.50+38.65 = $428.65 - Al

(not lowest cost per item used: M1 for each correct item, no Al)
(insufficient quantities purchased: M0)



[P

End of Paper
(b) The school provides $200 in funding for the students, and up to 30% of the sales
can be used to cover for their expenses, while the remaining goes to the charity.
The students also wish to raise at least $600 for charity,
Find the minimum they must charge for each breakfast set (to the nearest ten cents).
Justify your answer, showing all necessary workings clearly.
State an assumption you have made in your calculations. [4]

28.65-200)+ 600
min charge to raise $600 = -“W)L =53.3146 —- M1 (ECF their (a))
(%](33 146)(250) = 248.595> 431.60-200  -— M1 (ECF their (a))
comin charge=$3.40 - Al
Assume no cost incurred for cooking. (or any reasonable) -— Bl /
OR A /
428.65-200)+ 600 "
min charge to raise $600 = ol $3.3146 — MI (ECF their (a)) @
250 (5)\
min charge to cover expenses = {M x1 00} +250=83.048 —Ml i 0

30
c.mincharge=$3.40 - Al
Assume no cost incurred for cookirlg

Alternative assumptions:
1) No accidents that result in wastage <uring the

2) No free samples were given out
3) All 250 sets were sold
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Mathematical Formulae

Compound interest

Total amount = P(l + Lj

100

Mensuration
Curve surface area of a cone = rrl

Surface area of a sphere = 4nr?

1
Volume of a cone = gnrzh
4 3
Volume of a sphere = 3 nr

1
Area of triangle ABC = 5 ab sin C
Arc length = 6, where 0 is in radians

1 .. .
Sector Area = 5 r?6, where 6 is in radians

Trigonometry

a b C

sin A sinB sinC

a’=b*>+c*>—2bccos A

Statistics

> fx

f

Mean =

Standard deviation =

2
35



Answer all the questions.

Write down the following in ascending order.

25 2
38 v0.49 0.603 0.701

Answer ............. y e s e y e [1]

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

ANSWEN (8) ..vovvevieiiiiieeeeeee [2]

(b) Factorise completely 24ab — 4ac + pc — 6pb.

Answer (B) ..o [2]
13.53 . L
Calculate ca8_25, Siving your answers corrected to 2 significant figures.
ANSWEN ..., [1]




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

ANSWEN ..o, % [2]
On a certain day the exchange rate between the pounds (£) and the Singapore
dollars was S$1.684 = £1.
(a) Calculate the amount of pounds that Renee can buy with S$1263.
Answer (&) £= ..., [1]
(b)  After four weeks, she realized she has too much pounds and she now wants to
change £200 back to Singapore dollars.
If the loss by this transaction is S$6, what is the current exchange rate? Leave
your answers corrected to 4 decimal places.
Answer (D) £1=S$.........cooiii [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.

ANSWEN (8) .ovviveeieieeeeeiiee e, [1]

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

Answer (b)n=.............oooil [2]




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.

Rearrange the formula v = and make U the subject of the formula.

u2—a

ANSWEE U= oo, [3]




9

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

A Total global revenue

35.8 billion

i

9.5 billion
NI .
oref .‘,' L 4.3 billion
B
Mcdonald’s Burger King KFC
State one aspect of the graph that may be misleading and explain how this
may lead to a misinterpretation of the graph.
Answer llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
[2]




10 (a)  Solve the inequalities 8 +x < 10 + %x <155 -2x.

ANSWer (8) X= ......coovieviiininnn,

(b) Hence, write down the largest rational number that satisfies

3
8+x<10+§xS15.5—2x

Answer (D) x=........ccooeiiiiiin..




11 The first four terms in a sequence of numbers Ty, T, T3, T, are as follow

T_z 3
171 2
T_3 4
279 22
4 5
L=n"%3
5 6
¢T3 g

[ ]

[ ]

[ ]

(@)  Write down the n'" line and show that it can be expressed as T,, = zln

ANSWer(a) ..........cooeeueennnn. [3]

(b) Hence or otherwise, evaluate the following sum and leave your answer as a

fraction.

Ty+Ty + Tt oo oo Tyq

Answer (D) ..........ooeeiiennn. [2]




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.

(b) Find the element p such that p € (A N B).

Answer (D) p=........cooiiiiinnin.

(¢)  Write down a possible value of m and of ¢ such that BN C = @.

Answer (C)m=............cevenn.

10



13 The diagram below shows an irregular hexagon .
Calculate the valueofa+b+c+d +e+ f.
b
a
c
f
p d
Answer ... ° [2]
14 Jia Lung invested some money in the savings account for 4 years . The rate of

compound interest was fixed at 4% per annum compounded anually.
At the end of 4 years, there was $8436.48 in her account.

How much did Jia Lung invest in the account?

Answer$ ... [3]

11



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.

Answer (&) =.........ccceeeennnn. km

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

Answer (b) = ... cm

(c) A reservoir located in his neighbourhood occupies a total area of 1.70 cm? on
the map. What is the actual area, in m?, of the reservoir?

ANSWET (C)...vveiiiiiiii e, m?

[1]

[2]

[2]

12



16

(a)

(b)

PQR is a right-angled triangle. QRT is a straight line.
PR =12 cmand QR = 19 cm.

19 cm

12 cm

P

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

tan £PQR

Answer (@) ..............

cos £TRP

Answer (b)..............

13



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.

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

D
0
A B C
Calculate the area of the shaded region.
Answer (D) o.oooeviiii cm

14



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)

Ages of Employees (years)

(b) Find the median of the distribution of ages.

Answer (b) Median=........................ years

(c) Calculate the mean age of the employees.

Answer (C)Mean=......................e. years

(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.

15
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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 A, 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 is —.

Start of Maze A
x O @ Checkpoint Y
B C
® ® Dead End
TD Checkpoint X
Checkpoint Z

(a) Find the probability that Allyson hits the dead end.

ANSWEN (8) ..vveeveieieiiane, [2]

(b)  Find the probability that Allyson wins a prize.

Answer (D) ...l [3]

16



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

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

Answer (@) ............ D, [1]

(b) The curved surface area of the smaller jug is 63 cm?.
Find the curved surface area of the larger jug.

Answer (D) ........oooooiiiiinill cm? [2]

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

ANSWEN (C) ..oovvieiiieiean, cm®  [2]

17
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(a)

(b)

OPQR is a parallelogram such that @ = (i) and P is the point (3,2).

Express RP as a column vector.

ANSWEN () = tuivniiiieieieeeee

The point J lies on RP produced such that P—] = mRP

Show that 0] = (*m

2-2m

[2]

18



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)
15---------- i
A
@) )i( 150 60 ?(s)

(a) Given that the speed of the car after x seconds is v m/s, express v in terms of
X.

ANSWEr v =........ccoiiiiiiiiiinnns

(b) For how long does the car travel at the maximum speed?

ANSWEr ..o

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

19



(d) Hence, sketch the distance time graph for the whole journey, indicating all

relevant values in your sketch.

A

b Distance (m)

10

~ End of Paper ~

20

60

)

2]
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Mathematical Formulae

Compound interest

Total amount = P| 1+ -
100

Mensuration
Curve surface area of a cone = rrl

Surface area of a sphere = 4nr?

Volume of a cone = %nrzh

Volume of a sphere = %nﬁ

Area of triangle ABC = %ab sin C

Arc length = 70, where 6 is in radians

1 .. )
Sector Area = 5 r’6, where 6 is in radians

Trigonometry

a b ¢
sin A sinB sinC

a’=b*>+c*>—2bccos A

Statistics

Do f

Mean =

X
> f
2 2
Standard deviation = Z x — z fx
>f 2



Answer all the questions.
4—x

xX+2
. L xH2  4x
(a)  Solve the inequality ;s = 2]

2x X

(b) Express as a single fraction in its simplest form (3x—5)7 + S ar 2]

27a% -1
©  Simplify (55) 7. 2]




24p3q* | 8p*r
513 : 15q¢3 [2]

(d) Simplify

. 15
(e) Solve the equation prete 2x+ 3 [3]



2

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 3

Number of shaded

squares, S ! 9

Number of unshaded

squares, U 0 16
Total number of

squares, T ! 25

(b) By observing the number patterns, without drawing further diagrams,
(i) write down the total number of squares in diagram 12,

(i) find an expression, in terms of N, for the total number of squares, T.

(¢) (i) Find an expression, in terms of n, for the number of shaded squares, S.

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

(d) Hence, or otherwise, find an expression, in terms of n, for the number of

unshaded squares, U.

(2]

[1]

[1]

(2]



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

(b) Find the equation of the line PQ. [2]



(¢) The equation of the line 1 is 8x + 5y + 10 = 0.

(i) Show how you can decide whether the line |1 does or does not intersect the
line PQ? (2]

(ii) The equation of line I2 is 3y = 4x — 39.
Find the coordinates of the point of intersection of the line |1 and the line l2.  [3]



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 Weekd
K = eekday
( 5 8) Weekend

(a)  Evaluate the matrix P = 15K. [1]

(b) Mrs Tan charges $20 for each basic lesson and $32 for each advanced lesson.
Represent the lesson charges in a 2 X 1 matrix L.

[1]

(¢) Evaluate the matrix T = PL. [2]



(d)

(e)

State what the elements of T represent.

Mrs Tan wants to attract more students, so in the next 15-week block she
reduces her prices by 10%.

For this block of lessons, on weekdays she has 15 basic students and 5 advanced
students.

On weekends she has 7 basic students and 6 advanced students.

Calculate the total amount of money she earns for this 15-week block of lessons.

[1]

[3]



10

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

(@)

Cumulative Frequency

o
B

AN

AN

—_
N
==
N

-
D
=n
1

70

D

Age

(i) Complete the grouped frequency table for the ages of the members.

Age (X)

20x<3030<x<40]40<x<50

50<x<60|60<5x<70

Frequency

10

15

(i) Calculate the mean age of each member.

(iii) Calculate the standard deviation.

[1]

[1]



(iv) Find the percentage of members whose age is 30 years old and above but

11

less than 60 years old.

(v) A magazine article stated that citizens aged 50 and above are less active
than those aged below 40.
Comment on whether the data from the Fitness First club supports this

claim.

(b) The table below gives information about the ages of the members in the Any

Time Fitness club.

Members aged under 50 Members aged 50 or over
Male 50 34
Female 36 30

(i) One of these members is selected at random.
Find, as a fraction in its lowest terms, the probability that he or she is under

50.

(ii) Two of the members are selected at random.

Find the probability that
(a) both members are female,

(b) they are both aged 50 or over, but only one is a male member.

[1]

[2]

[1]

(2]

(2]



12
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.

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.

(¢) If Mr Ang received 2 litres less petrol than Mr Bala, write down an equation to
represent this information and show that it can reduce to
16x% —112x + 171 = 0.

[1]

[1]

[3]



13

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

(e) The price of the 98-octane unleaded petrol in January 2019 was a reduction of  [2]

7% on the price in December 2018.
Find the price of the 98-octane unleaded petrol in December 2018 if it cost less
than $3 for a litre of 95-octane unleaded petrol in January 2019.



7

14

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.

7 24 cm

20 cm

(a) Find the height VX of the pyramid.

(b) Calculate the total surface area of the container.

(¢) Find the volume of water in the cuboid.

2]

[2]

[1]



15

The container is now inverted as shown in the diagram below.

(d) Calculate the depth of the water in the pyramid when inverted.

(e) Another smaller container, which is geometrically similar, has a square base
of 225 cm?. Both containers are made of the same material.
Find the mass of the smaller container in grams, given that the mass of the
empty larger container is 1.28 kg.

[2]



8

16

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.
>

—>
Let OA=aand OC= c.

(o]

(a) Express and simply the following vectors in terms of a and c.

_b
(i) AC

(ii) BF

(iii) OD

[1]

[1]

[1]



17

(iv) OE

(b) on
State two facts about the vectors OD and

(¢) Find the ratio of the areas of

()  AODF and AOEF,

(i) AOCD and 0ABC,

(iii) AOCD and OABF.

—>
OE from the results in (a).

2]

2]

[1]

[1]

[2]



18
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]

North

72 m

85 m




19

(b)  The final station of the race is at R, each team is required to find a clue that is [3]
hidden at point S before completing the race at R.
The bearing of S from R is 099° and QS is 54 metres.
Given that there are two possible locations for S, find the two possible values
of angle RSQ.



()

20

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.

[5]



21

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).

X —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.
(b) Using a scale of 2 cm to 1 unit, draw a horizontal x-axis for =2 < x < 5.

(©)

(d)

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.

By drawing a tangent, find the gradient of the curve where X = 4.
(i) On the same axes, draw the line 2x +y = 12 for =2 < x < 5.

(ii) Write down the X-coordinates of the points where this line intersects the
curve.

(iii) The x-coordinates of the points where the two graphs intersect are
solutions of the equation x> + Ax* + Bx + 12 = 0. Find the value of A and
the value of B.

~~~ End of Paper ~~~

[1]

[3]
2]

[1]

2]

2]
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Mathematical Formulae

Compound interest

Total amount= P| 1+ o
100

Mensuration
Curve surface area of a cone = t#/

Surface area of a sphere = 4n?

Volume of a cone = %‘n:rzh

Trigonometry

a b c

sind sinB sinC

at=b%+ ¢ —2bc cos A

Statistics

5 N2
Standard deviation = Zﬁ_ - Zﬁ
z_f I



Answer all the questions.

Write down the following in ascending order.

25 2 o
e V0.49 0.603 0.701

2 (a) Expand and simplify (2x — 1)(2 — 3x) — 3x(2x = 5).
(22X -\ X(2-3X) - 3x(2X-5D
= AT -6XT - +3A- b=t H M)
- {227 4220¢
= -=2(6x> 1% CAl
2 A
Answer (a ......... %6 das + l) 2]
(b) Factorisg completely 2 + rr O(\\\\
(D \5@?5
A ¥ ‘p\‘E‘Cc 66)  Lmi]
N
~%~ ) - P o=
Ks\éﬁéf( P) (46-¢) LAl
Answer (b) vivsdsvimsivenssmmsssmmsnm 2]
3 3

Calculate giving your answers corrected to 2 significant figures.

6.48—2.57




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

4 34 ) .
MXIOOZ LMl ]

4 3
=T
= 3y |

(2]

On a certain day the exchange rate between
dollars was S$1.684 = £1. &

(a) Calculate the amount of

ey s
Oe\\\\e’ Answer (a) e= T20 . [1]

~AS
(b) Aft w ‘sg}e realized she has too much pounds and she now wants to

change £zgg(b 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 +o Hhe 0riGinal excange rate

}200 :$$1-6¢4 X 200

= ({3390
5932690 - S$6 = 54330 %
New exchange rpte !

S9330:8 41454 [A1] o

% 3{\;\({% dnswer B)81=88.0:0.2.4....... 2]




Integers P and @, 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.

J (M= Y xaxd XK 817

(b) Find the smallest integer, 1, such that 27 kn is a multi P. Give your
answer in terms of k if necessary.

P<2 xs2t2 |
3
2%1 h : %‘6660{5
Q




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,

U‘CV'H) ZAv+s [M']

Uz T 1o
TFE5 LAl

Answer u=...: ..... (V'“.) .............. [3]




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

.

b Total global revenue

35.8 billion

Mcdonald’s

State one aspect of
may lead to a misint




10 (&) Solve the incqualities 8 + x < 10 +2x <155 — 2x .

RYX L0t 2X ad lot2xgIsS-2x [mp)
A 74 ond '.Zé—;* [mi]

Tﬁfc So[vﬁoa is -4 < X <_1_[ '_/Q{J
x> F

Sy
@@@@ Gt
¢

e y
6\\{\66 Answer (@) x= . -Af( * ‘< x... [3]
(b) Hence, ﬁ%ﬁowm the largest rational number that satisfies
8+x <10 +;x515.5—2x
i
Answer (b) x=.......... ?_ ............ (1]




11 The first four terms in a sequence of numbers Ty, T, T3, T, are as follow

. _2_3
T 2
3 4
Lh=3"%
4 5
L=x"%
5 6
h=ma
L]
]
L]
(8)  Write down the n" line and show that it can be expressed 21“

T. MU e
N

X 7 R
B Sl
@) \.\\\eﬂ Answer(@) ......ccoovveiiiiinn. [3]

)
(b) Hen TWise; Q‘}@gte the following sum and leave your answer as a
fractio (\6\3\‘\
\'>

\©
Tyt Ty + T3 oo Ty
3. 4
T; +_{.;.+T; B (i -% '—:z{%#—('; --____-)
i ! 2 )3

(A 2y g )
21T T

M)

= T T
LB B
l I
= 4083 - 403}
W Answer (b) ...... J_ 04 g ..... 2]
C Al

9



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 = ¢}

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

Gb(A0) A"

RUs=g  Sine LHSTRHS

(b) Find the element p such that p € (A N B).

LLOER T

AXtY=¢ — ©

3X —4Y<)2 —

S\

(c) Write down a possible value of m and of ¢ such that Bn € = @.

Bf\C:gb.-—.-.)No

$o lw‘for\ ,

The fine Y= 2 72~2 oand MY ~4Y=C mugt

bef PWWLQ I Ll)4-4(an not

have e Jane Y- inteapyt

o= 3 EGf]
CHI2 [3/]

Answer ()M =.......viiiiiiinin [1]

10




13 The diagram below shows an irregular hexagon .
Calculate the valuveof a+ b +c+d+e+ f.

3600 X6 :)_]60’

Unod ctlex L :a.»
% e

B \SZ /A SN
igveste ey in tl\eﬁvings account for 4 years . The rate of
' %‘ xed @@4‘% per annum compounded anually.
nai% 5, t@e\‘vas $8436.48 in her account.
. 9@
di ung invest in the account?

O
B P S
843648 - p( H-f‘f—f FMiJ

14

11
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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/4 X I-S A
= }5,-’4'1 [’NJ /5’ K

ARSWEE (), Sismaittomessusmusnis m (1]

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

IC""-‘ 2.4-000 Cm
l[¢m 1025 Em

.......................... cm [2]

625 000 00p cmt [ Mi]
625 00 m*

170 X (2506m*

(05250 m% [ﬁl]

—
-

12



16 PQR is aright-angled triangle. QRT is a straight line.
PR=12c¢mand QR =19 cm.
L
Q
19 cm
R
T
12cem
P

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

(a) tan4PQR

QP 4775
'_l'a/\ «}'P@,Q

(o_( Clgee - - #7p)
~ (os CJQRP) ]

_’Tff [#l)

W

_ia.
Answer (b)...... 4 ‘l v [2]

13



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. 4

A is a point on BC produced such that 4D is a tangent to the circle at D.

Calculate the area of the shaded region.

o°
&2
& D M%O =2 X Lat Cf"(um»ff/f’nce)
W0
@5’5 e e = T a L M7
.de, >
Alen o g@(}@‘j} reqgion - Arop of

p
\ Pitor - }C) Ca o F
6B D A06BD
/ 2 2
= —L"(J.O) (-zr—-) — -!}'_‘(zo)gm(%r‘) [Mmi(]
= 26-2Cm*
AnSWer (B) .vveeeeveeeirerineee cem?  [5]

14



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]
>
|
16
(b) Find the med
v\ @;; A@D&e ) Median=..... ;O b ....... years  [1]
1€
() C agegjﬂ\lglemployees.
. AC
A = ___Z’_..:.F—E'-.: ___266 ;-_)_2-({ [8/]
%\g.(\ zZf [¢ 22
\ Answer (¢) Mean=........7.. 70 'Cf ..... 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.
D Mot Vabd LB . T
@ Meunis affected by cxtreral ok in A4 duds
............ L AL N
(2]

........................................................................................................................................

15
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(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 18 2

Sta; of Maze 4 Checkooint ¥
% @ Checkpoln

| B
@ £ ad End

Find the probability that Allyson wins a prize.
P( Pliysn Wing oprize)

b 4
S
| 15
’-3;_3' Eﬁ lj Answer (B) ....... 3 43 ........... [31

16



}(.}/

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

r.,
=7

Find the ratio of the height of the smaller jug to the ratio of the height of the
larger j Jug

N" Nﬂ - A5 _3_-
hlﬁrgc S DS J Leg

(@)

Noge VIR )5
CMCI 5 . .\é ......
(b) Thegsurface area ofthe-bottom of the smaller
Find the surface area~ot-the-bottom
C urved A
Q@2

(¢) The cap\

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

( ) Ve [ mi]

25 [

Smatt T T m e )(2'5/{

i3] il
w <
3 N
o
~
e
e
=
O

........................




21 OPQR is a parallelogram such that PQ = (%) and P is the point (3,2).

(@)  Express RP as a column vector.

4 = _.
/\—7Q RP - Ro « 5P

- ( 13*;1)'5/ (hown)  [h()

(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 (mis)
15 [pessmmsuns i
R

(a) Given that the speed o

\\&@%nswer V i ’ 5 ;t ........ ; [1]

tra g\&}ne maximum speed?

‘“fw the La ends at (onstint speed be T

\OC
d\‘\‘ (o
(60~ ‘f.)_;‘ s oM 7
"€z 40¢

Doration: 4o0s - oy - 30s 4 L[Al]

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

-%:(()o 420) X I1&ml [Mmi]

19



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

4 Distance (m)
; l
£35 |
515 -
E
0 1’0 [2]

X o e

[BI1Y : Corvect Chowe .
&
QB
% d of Paper ~ 660

20
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3
Answer all the questions.

7

T(x4+2) = 34 -
T+ 2 12 -3 @

(oxX =z -

-2
x=-% @)

(a) Solve the inequality % = = 2]

\

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

2% _
(3x -5 3 A%\ & /

2 A~ ‘1( ® ’@Al %%6600'5}\
ﬂ% uﬁ? &

\\\\3
(C) Slmp b 1 2 [2]

LY
s @)



) Simpli
iy 22
5y -
15¢3 "
[2]

(3]

- 2407
5p? XIS%
. 24> o
q:;— Ps—-‘!' @
]
- 99
Fre @
R
b
Q j %%66()0‘5’\
Q

s
Vi

a- g
8
&
o
\S
-5 =0
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2 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.,

: 2
Diagram, # 1 2 3 4 5 [2]

Number of shaded
squares, S

Number of unshaded
squares, U

Total number of
squares, T

[1]

(ii) Write down the number of the diagram that has 41 shaded squares. [1]
4n-> =4
EP Y
n= 1\
(d) Hence, or otherwise, find an expression, in terms of », for the number of 2]

unshaded squares, U.

= T-5 '
u= ()nh‘)l__(q_n—-g) @

= 4 —an+l AT
— 4'71"_3'4 4’4‘

—r—

= J‘-(n”_.)_n J(-i) (FH)
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3 P is the point (—5,12) and Q is the point (5,—4)
(a) Find the length of PQ. [2]

(2]




(©)

7

The equation of the line /; is 8x+ 5y + 10=0.
(i) Show how you can decide whether the line I; does or does not intersect the
line PO? [2]

ﬂ1 g-j.___ —¢X-10 )= -..Qg/{ @

Y= ~Yex -2

? o+h aﬁv\aﬁonf hove 4L Sl 5Mcl'\mt,

‘Hatﬂ e I)a(\allel Yo egrch other-

HUC‘?/ +he e l. doec not ndersect
with P @ -

Sub \j=—-£’ Mo e,j/'@

ex (-8 =7"°
g X =-10 +40
g A= >0

X = >3k
x = > %% @



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

(8)  Evaluate the matrix P = 15K. [1]

p =15 (';’_‘z)

_ [1&0 45 Q
o) ®
(b) Mrs Tan charges $20 for each basic 1 %‘ ed lesson. [1]
Represent the lesson charges ina\2 X T\matrix €. A
&)
°
QO

iFan
N o

od
(¢) Eval ag‘\gg@@ PL. 2]
\D"
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(d) State what the elements of T represent. [1]

The 2lemestg {- T th‘w‘fﬂ‘f W,

—{-o-\-el Araount © ‘(: Mm,cj -
—(m o 15— week block { |escons

zad woelencls respectively.

pk 1A collects

wetlkda Y S
(e) Mrs Tan wants to attract more s S, S ck she
reduces her prices by 10%: é% A
For this block of less eckdays sh has 15 basjc §tud an%ﬁ)%
advanced stude 6
On weekends 3.7 basic s ance stl\cir&;ﬁ:%

on
f mene @ f is 15-week block of
@ \x\\“d&% .

‘%\Y‘ho + (¥ re)x3a)] Xi¢

\%\"“

¢ fqéﬁ;,

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

(1]

[1]

(@
Cumulative Frequency
\ | I
- ‘
i il 1l ]
| mii !
i i
150- i il ‘ =1 ] I
| 1
| L |
|nn. i i |
g | I ‘ /
e
0 N Buwst | _
> 5 ) o) 7
| = @_’QQl R
@R oo
(@ f gt@ﬁ fxﬁqﬁ'%y table for the ages of the members.
Age (x) 20‘$(/§L30 3R<3§2x <40 [ 40<x<50[50<x<60|60<x<70
Frequency NP 90 Lo 15
\6\""‘
(ii) Calculate the mean age of each member,
R o ) T 200
6 XXX 41X
‘i: ((OXJK.F.JKX&S"F?OXQ‘K"’_‘

33=W

9. 3508

- 41-}\( Yesats o\d

(iii) Calculate the standard deviation,

g

—

3.3

T

4

@)

#C¥ 000

..'.260

(2 5) @

- (@),

(2]

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

0{ membete = =5 +70 + b0 =1TX

A1 T roo‘a- = 3?‘57' @

060

(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. =
H‘écﬂl;?f’ Feruzn’m%Q UJ\ lReabers 7 S0 TS xfoo‘ﬁ 5T'>7’ lj@

Oyorf = 1457

o}c\ are lss Q'C+N€

®

aaswd- k 3g net 4rue et cihzens 2

(b) The table below gives mformatmn abau! m;@ :
Time Fitness club,

M@ﬁqhersﬁg@\d }mdef 50 bers aﬁ@?ﬁ over | o ¢
Mae, (1 — 0 — o e )
N e ‘

O QQ ¢y
randq\lg [1]
tem@{‘{h,@“probablhty that he or she is under

. &
(\96) - [9;0 = “[3{ @

(i) Two % members are selected at random. AJo- “{Q N le [2]

Find thc probability that betg = {4
{a) both members are female, ALAE

_ 142
6 -
p(Eth ave fancl) = L5~ LB = =ur

) 2]

(b) they are both aged 50 or over, but only one is a male member.
f‘JU‘ of WMl b et =z 50 3?5; old wzle 2 3 Y

P( ‘bU—HA Z éo}j'ﬁf O\A; OAJ pe < QA ‘f.emq]ﬂ_-‘ 26

malg wilwbe

3 20 29 3% 64
A R A O

ey
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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]

§LX
e fins - ——  live *)

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]

(¢) IfMr Angreceived 2 litres less petrol than Mr Balg

represent this information and show that it can
16x2 — 112x + 171 = 0. [3]

/6 x> = laxX + () =0 ohiwn

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

Q:,é ]oz-]l)_ =11
< = =) X J iy =419 @

2%t b

P
X = q-\—[;{ (2 c“")) oV sz"-‘)‘%

&

2
©
£ oo™

@> o™

. d 98-oct £40 ol igkc_{@a‘ggry 2019 was areduction of [2]
he pxice i De 2018. a4
ie€ Of e ur‘.il é@ﬁ\petrol in December 2018 if it cost less
ifre o ctapg y@leaded petrol in January 2019.
2\

45~ ”%@\‘569(: & 2.5¢ (Jan 2019)

98 — ool 2 2% bo 2L = #2858
N Jan 2019

Iye{" ]?’v/e

$ 250 — 929 of pec 204 peic? (imi

(v § e 01( j4- octane ™ De¢ 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 em 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.

p
’fg 24 cm
’ E
S P\ N
4 cm
3 —— e - ——— —_—
/’l. X :
’/_’ 20 em
‘_'/
20 cm

(a) Find the height VX of the pyramid. . 2]
Slant %e:\sh{ A= p¥-10” =%
YX* = )k
YX =

(2]

(¢) Find the volume of water in the cuboid. 1]

Volume of  Weder in the  Cuboid

= 20 x206 A1Yf

[ §00 C_h/_f

W
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The container is now inverted as shown in the diagram below.

- /,f:. 2 . :-' }07(
PRy }.-- ______ Yous
‘ = \ ' o = >
(d) Calculate the depth of the water in the pyramid when inverted. [3]

Lt X be%bkb&"ﬁoo-f \frto{
e Wt of the pyravasd

2}5 (20 x)(:-ox)(vq. 29

(e) ter smaller contdifier, Wt etrically similar, has a square base [2]

2 sraaller contamtS

Woss o
= ?-g%x n—&vj
= >Fx }Uj
st g ()

\f



16
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.
—» —>

Let OA=aand

OC=e.

F

[1]

[1]

(i) OD 0D

]

!
&)
TR
4
B\

[1]
+4 2 @
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(i) OF 2]

GE = OF + FE
- 2c +3F8 )
=58 - 3(-2+2)

- 2
=4%c +32

m
-:_—qé(f_,-l—’é‘_i) O

—»
(B)  State two facts about the vectors OD and OE from the results in (a). 2]
> _ 4 - _?;
O — 3 O

(1]

(¢) Find the ratig of 3
AODK and A ,
o
() AOED and BABC,

o
Hva-?\o{ pocd « 4 ?
= I - ')L
(i) AOCD and OABF. {lye&¢ 0'[‘ Aobc = Aecf =21y
A 0D ORBC ApcF
( 4
- ()
2 |
\ 4 2
Avex ¢ pocd ¢ ez o-ﬁoMF‘—'/:é @

[1]

£ okt
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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]

S 4+ 85 - axTax 8 cos 61

)
P&.:-: 30((-67
s texm (P D




(b)

19

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 QS is 54 metres.

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

care= 11 -6r= 3¢

v A Ras
Sm LRS& = M’” M)
— o X
d « &V
Sin RSB = EL

%‘56
‘*\
X\ i > @&)@ 9(;‘ P/ @

830@\‘\‘1%0 3”57"“
d\“‘\ < (0¢. N

10 %30 (1ol P) @

\%\?’

(3]
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(¢) Bothteams manage to find the clue at the same time and team Novotel is closer  [5]
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 Sto R.
Do you agree with team Novotel that they will win the race?
Justify your answer with clear working in your calculations.

Novetel — <» Temasak

£

¢, R&S, = 180 — 28— jok 2&I>

A
Novere |

Mg pmacak - <
<y
RSy o
‘Q""Makmv’ Sin 387 e Haken by Tea U“:”Ld
\ ke
Rsg = &0-30\1 1< les than Fime takeq by
= $o23M Tegwn Teh/\a.sak.
\ rel thet Team

Yeﬂf [ a3 .
Nov srel will win Hat AL,

@)
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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).

21

x -2 —1 —-0.5 1 2 3 4
y 14 0 —1.375 8 18 p 20
(a) Find the value of p.
(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,

(i) Write down the x-coordin
curve,

~~~ End of Paper ~~~

of th

[1]

[3]
(2]

[1]
w [2]

(2]
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Compound interest

Total amount = P (l + Lj
100

Mensuration

Curved surface area of a cone = nrl

Surface area of a sphere = 4mr’

Volume of a cone = %nrzh
4 5
Volume of a sphere = gnr

Area of triangle ABC = %ab sinC
Arc length =r@, where @ is in radians
Sector area = %rze , Where @ is in radians

Trigonometry

a b C

sinA: sin B B sinC
a?=Db*>+c*—2bccos A

Statistics

Mean =

Standard deviation =

> fx
3 f
|

CHIJ ST. THERESA’S CONVENT
SECONDARY FOUR EXPRESS / FIVE NORMAL(ACADEMIC)
2019 PRELIMINARY EXAMINATION MATHEMATICS PAPER 1
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Answer all the questions.

1 Solve §+13=6.

ANSWEr X= ..iiiiiiiiiiiiiiiienen, [1]

2 Peter boards a bus at bus stop A at 6.50 am. The bus travels to bus stop B at an average speed of
60 km/h to school. He reaches bus stop B at 7.15 am.

What is the distance between the 2 bus stops?

3 John wrote down five numbers.
The mean of these numbers is 8, the median is 6 and the mode is 5.
The largest number is three times the smallest number.

Find the five numbers.

Answer .......... Y s, Y e S e Y s, (2]

4 A field which has an area of 1800 m?, is used to plant sunflowers.
It is known that an acre of land, which is about 4047 m?, can grow an average of 20 000 sunflower
plants.
Each sunflower plant has an average seeding rate of 1500 seeds.

Calculate an estimate of the total number of seeds that can be harvested from the field, leaving
your answer in standard form, correct to 3 significant figures.

ANSWEN ..o seeds [2]

CHIJ ST. THERESA’S CONVENT
SECONDARY FOUR EXPRESS / FIVE NORMAL(ACADEMIC)
2019 PRELIMINARY EXAMINATION MATHEMATICS PAPER 1



3 4(2-3%)

5 Simplify —
p YS 7

ANSWETN ..o, [2]
6 E= {X : X is a positive integer and X < 25}
A={x:X is a perfect square}
B= {X : X is an odd number}
(a) Find n(AnB).
ANSWEN ..o [1]

(b) On the Venn diagram, shade the region which represents (Am B ')'.

$

7 Factorise fully 6ac+9ad —12bd —8bc .

ANSWET ..o (2]

CHIJ ST. THERESA’S CONVENT
SECONDARY FOUR EXPRESS / FIVE NORMAL(ACADEMIC)
2019 PRELIMINARY EXAMINATION MATHEMATICS PAPER 1



> (4
8  Aisthe point (-2, 5) and BA=[ q j

(a) Find the coordinates of point B.

Answer B (.............. s e ) [1]

_)
(b) Calculate |BA|.

9 Andrew weighed ten large watermelons from his farm.

The mean mass of the watermelons was 9070 grams.
The standard deviation of the masses of the watermelons was 362.8 grams.

The scales used by Andrew were found to be inaccurate.
The correct mass of each watermelon turns out to be 1650 grams more than Andrew recorded.

Write down the correct values for the mean and standard deviation (SD).

CHIJ ST. THERESA’S CONVENT
SECONDARY FOUR EXPRESS / FIVE NORMAL(ACADEMIC)
2019 PRELIMINARY EXAMINATION MATHEMATICS PAPER 1



10 A man purchased a painting in 2016.
The value of the painting increased by 8% in 2017.
In 2018, the value of the painting was $73288.80, an increase of 20% as compared to 2017.
Express the cost of the painting in 2016 as a percentage of the cost of the painting in 2018.

ANSWEN .ot % [3]

11 (a) David makes a mocktail drink for his kids.
He uses apple juice, lime juice and sparkling water in the ratio 3 : 2 : 7 respectively.
He uses 2.1 litres of sparkling water.

(i) How much apple juice does he use?

ANSWEN ..o, litres [1]

(ii) How much mocktail drink does he make altogether?

ANSWer ... litres [1]

(b) Wen Ni makes a mocktail drink using lemon juice, syrup and coconut water.

: . 1
The ratio lemon juice : syrup is 5 : 3
The ratio syrup : coconut water is 1 : 8.

Find the ratio lemon juice : syrup : coconut water.

CHIJ ST. THERESA’S CONVENT
SECONDARY FOUR EXPRESS / FIVE NORMAL(ACADEMIC)
2019 PRELIMINARY EXAMINATION MATHEMATICS PAPER 1



12 Jane draws a triangle.
The first angle is 20° bigger than th