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Mathematical Formulae
Compound Interest

Total amount= P| {+——
S ( xoo)

Measurement

Curved smface area of a cone = 77/

Surface area of a sphere = 4742

Volume of a cone = %nr’k
Volume of a sphere = :;-m"
Area of triangle 4BC = -i-ab-sinc
Arc length =78, where @ is in radians
Sector area = 2176 , whete @ is i radians

Trigonometry

a b _ ¢
sind sinB sinC

a® =b*+¢*-2bccos A

Statistic

Standard deviation = sz = (ZZL}-}
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3

Section A (42 marks)
Answer all the questions.

Write the following numbers in order of size, starting with the smallest.

2
z, [—3—) .2, 0667
3’ kS 5

Answer 1]

2

12° - \[22.572-5.3x(-
6) Ciloule 12 J2572-53%(-2)
3.109

Wriite down the first five diéits on your calculator display.

Answer [1]

(b) Write down your answer to part (a) correct to 4 significant figures.

Answer [1]

3

Find the greatest perfect square number that satisfies the inequality 4x+7 <180.

Answer [2]




4

4

(a) Write down the set represented by the shaded region.

g

Answer [1]
(b) &={integers x:1<x<11}
The Venn diagram shows the elements of & and three sets 4, B and C.

Underline the incorrect statements from the list below.
AcB BnC={} Bnrnd={,5} 2e (AanC) Dl

2
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.
Show that 2***+ [%) ~+/4* isdivisible by 5 for all real positive integer values of x.

Answer

- B
One solution of the equation (h-1)x" =—x—10is x=-2.
Find
(a) the value of A,
Answer h=. [1]

(b) the second possible value of x.

Answer x= 1]




6

7 The diagram shows an isosceles triangle inscribed in a circle.
XZ=T7cmand XY = YZ=5 cm.

Explain why XZ is not a diameter of the circle.

- [2]

8  The hire-purchase price of an Orange Macnote is $1899,
The hire-purchase price is a deposit plus 12 equal monthly payments of $132.93.

Express the deposit as a percentage of the hire-purchase price.

Answer R R 1
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9  The table shows the market values of 160 homes at Swiss Cottage estate.

Market values ($x) ¥ Number ‘of homes
200 000 < x < 300 000 | 20
300 000 < x < 400 000 14
400 000 < x < 500 000 | 75
500 000 < x < 600 000 26
600 000 < x < 3 000 000 \ 25

The mean market value of the homes at Swiss Cottage estate is $643 437.50.

Exolain if the mean is a fair representation of the market values of homes at Swiss Cottage estate.

[1]
10
In the diagram, 4, B, C and D are points on a circle, centre O.
Angle OBA =58, CD = AB and DOB is a straight line.
(a) Find angle ODA.
Answer [2]

(b) State the name of the quadrilateral ABCD.
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11 Leslie runs an online tour agency which only gells air tickets.
In 2018 he sold 17 560 one-way air tickets and 8 000 return air tickets.
His aim is that at least 65% of the air tickets sold in 2019 should be retutn air tickets.

Assuming that he sold the same number of one-way air tickets in 2019, work out the smallest
number of additional return air tickets that he would need to sell in order to achieve his aim.

Answer [3]

12 The diagram shows a regular octagon, ABCDEFGH and ZGHY, part of a second regular polygon.
Angle BCD=135° and angle AHY = 67.5°.

Find the number of sides in the second regular polygon.

Answer [3]
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13 An Olympic size swimming pool can hold 660 253 gallons of water,
A model of this swimming pool is built to a scale of 1 : 11,

Find the volume of water the model can hold and round off your answer to the nearest m>.
[ 1 gallon of water : 3.7854 litres of water ]

Answer . m’ 4]

14 (a) Factorise completely 2x*+x-6.

Answer (2]

(b) Henee factorise completely = 2(z-3)" +(z+4)-13.
‘Write your answer as simply as possible.

Andwer [2]
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15 (a) InSwiss Canteen, the fruits stall sells only Fuji apples and Brown pears. The mean mass
of all fruits is 160 grams. In the stall, there are 25 more apples than pears.

- The mean mass of the apples is 152 grams.
The mean mass of the pears is 170 grams.

Calculate the total number of fruits in the fruits stall,

Answer [4]
(b) Al intends to buy 2 fruits from the fruits stall.

Find the probability of him buying 1 apple and 1 pear.

Answer [2]
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Name : ( ) Class ;

Section B (38 marks)
Answer all the questions.

16 (a) Petrol costs 35s cents per litre.
Phoebe buys some petrol and it costs her $24¢.

Find an expression, in terms of s and ¢, for the number of litres that Phoebe buys.

Answer I [2]
(b) 97 litres of water was collected in the cylindrical container after 2 hours.

Find the time taken to fill a volume of 200 litres.
Give your answer in hours and minutes, correct to the nearest minute.

(©) - pis inversely proportional to ¢°.

If ¢is decreased by 25%, find the percentage increase in p.

Answer % [2]




12

17  The diagram below shows a buoy.

Buoy

The cross-section of the buoy can be modelled as a segment 478 and an isosceles triangle ADB
with sides 4D = BD = 0.75r m. Angle AOB is 8 radians and O4=rm.

(a) Ifthe arc length of the segment A7'B is 7 times that of the length of 4D, find the value of 4.

Answer radians [2]
(b) If r=2m and angle ADB =1.338 radians, calculate the area of Diagram 1.

Answer m? [3]
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18  Inthe diagram, ACD is an acute triangle.

B is the point on AC such that angle CBD = 60°.
AB=CD=5.5cm and BD =6¢cm.

D

3.3

Calculate
(a) angle BCD,

Answer [2]
(b) the length of AD.

Answer cm [3]
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19  The diagram, which is not drawn to scale, shows three lines x=10, y=8-x and 2y = 5x.+ 2

F
A

(a) Find the coordinates of .

Answer. W

i
a’“\
-

2]

3

(b) Calculate the area of triangle A WB.

Answer . wnits®  [2]
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20 (a) Express 360 as the product of its prime factors.

Answer (1]

(b) The number §%9_ is a perfect square.

Find the smallest positive integer value of 4.

Answer h= (1]

(¢) kisanumber between 200 and 420.
The highest common factor of 360 and & is 40.

Find the smallest possible value of k.

inswer k= . 2]
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21 (a) Sketch the graph of y=—(x-8)(x+3) on the axes below.

Indicate clearly the coordinates of the pomts where the graph crosses the x and y—axes and
the maximum point on the curve.

[3]
(b) Write down the equation of the line of symmetry.

Answer oo 1]
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17

ABCD is a trapezium.
AC bisects angle BAD.

AD =5cm, 4B =7 cmand angle ADT =77°.

Calculate the area of trapezium 4BCD.

Answer

cm?

[4]
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23 In the scale drawing, L is a lighthouse, 4 is a ship and P is a port. The line AP shows the slﬁp’s
North

course,

(a) Measure the bearing of P from 4,
Answer [1]
(b) The light from the lighthouse is visible to all ships within a radius of 40 km.

Using your diagram, estimate the duration with which the light can be seen from the ship
while it sails at an average speed of 35 km/h ,
Give your answer in hours and minutes, correct to the nearest minute.

Answer ch., folw [4]
(¢) The location of a buoy, B, equidistant from 4 and P, is visible from the lighthouse.

Indicate the possible location of the buoy and label it as B. [1]

End-of-Paper
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Mathematical Formulae

Compound interest

Total amount = P (1+—C—)
100

Mensuration
Curved surface area of a cone = 7z rl

Surface area of a sphere = 4 772
Volume of a cone = —;n'rz h

Volume of a sphere = :;-n' r’

Area of triangle ABC = é— absinC
Arc length = 78, where 0 is in radians

Sector area = —;-rz 6, where & is in radians

Trigonometry
a b c

sind smB sinC

a® =b% +c* ~2bccos A

Statistics

Standard deviation = \[ }%ﬁ}z . (—ZZ—? }2




(@)

(b)

(©

4

Section A (40 marks)
. 9%°c 3be
Simplify ——— i,
plify FRPT
Answer
122 -75
SImplify ——m—
e e T
Answer

It is given that s=2af" - gt +ag.

M Evaluate s when =2, a=-3 and g=-5,

Answer s =

(1]

B3]

(1]
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(i) Expresstintermsofa, sand g

Answer t= [2]

3 +_i.zz.

d Solve th tio
(@) olve the equation 212 7=3

Answer x = of. [4]
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2 The diagram shows a circle ABCDE, centre O.
AD and BE are diameters of the circle and BC is parallel to 4D.
F is the intersection of OC and BD.
Angle BDA = 35°.

(a)  Find, giving reasons for each answer, .

] angle BOC,

Answer [2]

(i)  angle BEC,

Answer [1]
(iif) angle BDC,

Answer (1]



(iv) angle 4BC.

Answer ; [t

(b)  Given that angle BXC = 15°, determine if X lies inside, on the circumference of or
outside the circle ABCDE. '
Justify your answer with clear reasoning.

Answer [2]
(¢)  Show that triangle BCF is similar to triangle DOF. -

Answer
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A prata shop operates for 7 days a week.
The matrix, M, shows the number of pratas of different types that are sold each day.

Plain  Egg Milo Chocolate

57 38 23 18) Regular
M=

42 29 13 16 ) Upsize

(a)  Evaluate the matrix P= 7M.

Answer (1]
(b)  Plain pratas cost $0.50 each to make.
Egg pratas cost $0.75 each to make.
Milo pratas cost $1.20 each to make.
Chocolate pratas cost $1.20 each to make.

Represent these amounts in a 4 x 1 column matrix N.

Answer {1]

(¢)  Evaluate the matrix T =PN.

Answer 2]



@

(&)

9
State what each of the elements of T represents.

Answer

(1]

The prata shop sells each prata for 50% mote than it costs to make.
One week they sold % of eachtype of the regular pratas and -12—76 of each type of the

upsize pratas made that week.
The unsold pratas were thrown away.

@ Using matrix multiplication. calculate the total cost of making the pratas in a
week.

inswer § 11

(i) Find the total profit the prata shop made that week.

Answer $ [31
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The variables x and y are connected by the equation y=-2—;3»-x+3 ‘

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

x | 4| 3| 2| a | o 1 2 3
y -1129 | -1.71 | 271 P 3 229 | 329 | 171
(a)  Find the value of p.
Answer p = [1]
(b)  Usingascale of 2 om to represent 1 unit, draw a horizontal x-axis for -4<x<3.
Using a scaié of 1 com to represent 1 unit, draw a vertical y-axis for —~125y<8§.
On your axes, plot the points given in the table and join them with a smooth curve.
31
(¢)  Use your graph to write down an inequality in x to describe the range of values where
y>3.
Answer (1}
(d) By drawing a suitable straight line on the graph, estimate the solutions to
—2—153-‘-2x+1=6. ‘
7
Answer x= rx= [4]
(6) - By drawing tangent(s), find the x-coordinate(s) of the point(s) at-which the gradient of

the curve y=-—2—;~c3-—x+3 is 2.

Answer . [2]
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Name:
Class:
Section B (60 marks)
5 Jared went on a journey of 120 km.,

(a)  Jared took x minutes to drive the first 45 km at a constant speed.

Write down an expression in terms of x, for his speed in km/h for the first 45 km.

Answer km/h 7[1]‘
It took Jared (x + 40) minutes to drive the rest of the distance at a different constarft
speed.
Write down an expression in terms of x, for his speed in km/h for this part of the
journey.

(b

Answer km/h  [1]
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14

Jared’s speed for the first part of the journey was 25 km/h faster than for the second
part. o

Write down an equation in x to represent this information, and show that it reduces

to x*+112x-4320=0.

Answer

Bl
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(d  Solvethe equation x* +112x—~4320 = 0, giving your solations correct to 2 decimal
places.

Answer x = or- " [4]

(¢)  Calculate Jared’s speed, in km/h, for the first 45 km.

Answer kmm 2]
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(b)

16

Amy decides to deposit $8200 in a bank account offering compound interest at
5.2% per annum, compounded once every three months,

Calculate the total amount of interest she has earned after 3 years.
Give your answer correct to the nearest cent.

Answer $ [3]
The exchange rate between Singapore dollars ($) and euros (€) is SGD$1 = €$0.63.

Amy goes on a trip to Germany and chances upon a leather jacket that costs
€143.20 in shop A.

(i) Calculate how much the leather jacket costs in Singapore detfars.

Answer §. [2]

(i) Amy leaves shop A without making a purchase.
Amy enters Shop B and sees a similar leather jacket.
Shop B is offering a 25% discount for all its products.
The original price of the leather jacket in Shop B is €189.90.

Which shop’s leather jacket is more value for money?
Justify your answer with mathematical calculatipns.

Answer Shop. [2]
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17

Amy books 3 nights in the hotel in Germany.

The hotel pricing is €156 per night.

She pays using her credit card.

The credit card company converts the prices to Singapore dollars.
Amy is charged a fee of 2:5% for the currency conversion,

Calculate the total amount Apry pags for théNolel stay, including the credit card fee.
Give your answer correct tg the nearest dollar.

Answer $ [3]
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(a)  These are the first four terms in a sequence.
1 l; 7; 39 —'13

O Find an expression, in terms of », for the nth term of the sequence.

Answer 2]

(i)  Explain why it is not possible for a term in the sequence to be a multiple of 4.

Answer

i
(b)  The first four terms in another sequence of numbers, 71, T2, T3, T, Ts ..., are given
below.
T, =4 +4=20
T,=4+16=80
T, =4*+36=292

T, =4° +64=1088

@ Find Ts.

dnswer 1]
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(i)  Find an expression, in terms of », for the nth term, Ty, of this sequence.

Answer . [3]

(i)  Evaluate T.

Leave your answer in standard form.

Answer (1]

(iv)  Find and simplify an expression, in terms of n, for 7,,, —7,.

Answer 121
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The diagram below shows an open water tank.

Both the base EFGH and the top 4BCD are horizontal and rectangular.

Each of the sides ADHE and BCGF is a trapezium.

BC=AD=24m FG=EH=12m,AB=DC=EF=HG=09m, AE=BF=CG=DHand
the perpendicular height of ADHE is 0.8 m. ,

B 24m
/\ ‘\s
A ‘\
- \\‘ _
\ 08m
\)m 4
a“/"’ F
E 12m H

(a) Calculate the total external surface area of the tank.

Answer m? {3]

(b) Calculate the volume of the tank.

Avisidor m3 21
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A cylindrical bucket is used to transfer water to the tank.
The cylindrical bucket has radius 16 ¢m and a height of 42 om.

© Calculate the volume of the bucket.

Answer cem®  [2]

(d) Find the number of buckets of water required to fill the empty tank to a height of 0.4 m.

Answer {31
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(a)  The cumulative frequency curve below shows the heights of 240 children in a

church in March.
A
240 ;
200 bt " i o
160
2
2 :
= ‘ :
‘é 120 . ok : : T
B
&)
80 -
y
40
‘i‘v
0 - L n >
70 80 90 100 110 120 130
Height (cm) -
i) Use the curve to estimate the median heights.
Answer cm
@)  Use the curve to estimate the interquartile range of their heights.
om

Answer

(1]

(]
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(iii)  65% of'the children have a height of at least x cm.

Find x.

Answer om [2]

(iv)  The heights of the same 240 children i in April were atso recorded.
T.he boxaandwwhlsker plot s}mws the distribution of their heights.

S e 5
! L ! T <
BRARE e
RHEZINEREE RN

Make two comments companng the heights of the 240 children in the month
of March and April:

(2]
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Name; _ Class:
~ ERRATA

Instructions: Answer the 2020 S4E Preliminary Paper 2 Page 24 Section B Question 9b here

(b)

In the diagram, ABOD is a straight line passing through the centre of all 4 circles.
The two smallest circles are identical and O is the centre of the largest circle.

A point is chosen at random inside the largest circle.

Find, as a fraction in its simplest form, the probability that the point lies in the
unshaded region.

B3]

Answer
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25

In 2020, the world experienced a global pandemic, COVID-19.

Vee enterprise decided to start manufacturing adult size disposable surgical masks, one of
the highest demanded item due to COVID-19,

Information that Vee enterprise needs is on page 27.

(a)  Vee Enterprise is new in this line of work. As a start, it would like to import the adult
size disposable face mask weldmg machine and 1 kg of each raw material requlred

Assuming that tﬁe machme and raw matenals are from the same factory, calculate the
cost required to impott them. S [3]



26

(b) As part of the government policy, Vee Enterprise can only operate for 2.5 hours per day.

Determine the maximum number of adult size disposable surgical mask Vee Enterprise
can produce in a working day using the materials imported in part (a).
Justify your answer with proper working and conclusion. (71
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Types of shipping Cost

By air freight $4.80 for the first 0.50 kg

$3 for the subsequent 0.5 kg

"By sea freight $3.52 for the first 0.80 kg
$1.90 for the subsequent 0.5 kg

Parts of an adult size surgical face mask | Quantity

Measurements

1 Blue Nonwoven Fabric 1

Filtering Material

17by 9.5 em

‘White Nonwoven Fabric

195y 935 cm

Plastic Nose Wire

15cm:

| wl s owf o

Round Elastic Band

DI o] ] e

15em "

Hem

Description of Item

Cost of item

Adulf Size Disposable
‘Face Mask Welding
Machine

Weight: 180 kg
Speed of production: 15 face masks per min
Shipping: By sea freight

$6 850 pé;: machiné

Blue Nonwoven Fabric

' Length: 7 m per kg

Width: 7 m per kg

Shipping: By sea freight

$3.48 per kg

Filtering Material

 Shipping: By sea freight

Width: 7 m perkg
Length: 7 m perkg

"$4.60 per kg

i White Nonwoven Fabric

Width; 7mperkg
Length: 7 m perkg
Shipping: By sea freight

$3.48 per kg

Plastic Nose Wire

| Shipping: By sea freight

580 m per kg

$4.17 per kg

Elastic Ear Loop Band

‘Shipping: By sea freight

780 m per kg

 $7.41 perkg

End-of-paper
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241100: 2% jtves ~83% o0 686 Litres
35s 758 s
16h 97mm.22hours i x_9.1~ oni
1 litres :-— hours 2 97
97 .
ZOOIitRs:%xZOOhou:s
12
L Suimdl
97
=4 hows 7 minutes
16¢c k 1} A handful of students assumied 2
P==3 specified value for k instead of applying
7 for general value of k. => MOAO
k=pg® 2) A handful of students apply the cube
. power to ¢ only and not to the entire
Inator
3)Instead of % increase, severnl students
p,:_i_. wrote their answer 35 the new value of P
3 Y in % (2379%) instead
(%)
64
P=ae
2717
!ncrcmmwllq
27

% inierease = 137% or 137-2-’,;%

172

r{2n-c)=7{(0.75r)
(22-8)=525

G =27r—-525~1.0331853
& =1.03radians

1) Significant no. of students change to
degree and back to radian unnecessarily
2) Some students apply the arc length
formula directty and Fail to notice that
the @ in the formula and question is
different




Y DU e rule (o obtain A 18ad o |
17B | Area of sestor ——-%(z).’(zx-l.ossxsss)uwsooemz- ,mm g s
tianele ki Fonimla is for sector, not
Are;nmangh ADB ! 1): vy goise o:-ﬂns :
=[EK(O.TSXZ)’,xsinISSS]xl‘MSm’ ’j;;ggzml A
mofwg AOB triangle/scctor
z[%x(z)zxsinl.()%lsﬁ}n1.71786898
Area of Diagram 1 ~13.3 n? .
18a | Using Sine rule No major concern. )
: sin£BCD  sin60° Students need to show vahies in order ©
; 5 AR be awarded ME.
sinzpCp =L
ZBED=709°
18b | Using Cosine rule, No major concemn,
AD* =6 +5.5" —2x6%5.5¢0s120°
' AD%9.96 ¢m
a | Zy=5x+3--—-= 0 Quite a tumber of students 1SR s G
F=Bg—e i) e O
Sub (2) into (1) ’
2(8~x)=5x+2
16—2x=5x+2
Tx=14
=2
Sub x=2 into(2);, y=6
Therefore W (2, 6).
119b A{10,26), B(10,~ 2) hnmmda:ﬁxﬁwmh
AmafmmghAWB down in amticlockwise direction
»—xz&xs
= liz units?
202 | 360=2"xFx5 No major concem
20b 369 23X33365 No major cobcetn
H o 2x5 I ’
h=10

%
¥



360=2>x3% x5
HCF 40=2°x5
k=40x6x7T
k=280

A large no. of students included the end
value 200 and 420 in considerations,
which is tacorrect as it"s not between
inclusive. Hence, 200 casmot be the
solation

y=~{x~8)(x+3)

1) Diagram is poorly drawn for many
students. Sketch has to be faicly
symmetrical. Marker has been lenient on
the shape of sketch

- No curving inwards )

- Turning point shonld not be too
rounded or

- Coordinates should be written besides
the points

2) Question requires coordimates to be
written clearty. Overull Joss of M1 if
coondinates were not written

3) For turning point, it should be
highlighted by dotted lines and indicated
with & cross {x)

21ib

x=2.5

No major concern

Let 4 be the height of the trapezium.
h=5s5in77°~ 487185 cm

LBAC = LACD (g angles, AB//DC)
ZDAC = ZACD (base angle of isos A)
Area of trapezium

= —;- (5+7)x5sin 7P

=292 cm?

1) A significant number of students fail
to show how they mrive at
ZDAC = ZACD osDC=5cm
resulting in loss of M1

2) Students are reminded to use at least 1
higher degree of accuracy for their
workmg

Alt Solation MS:

M1 - Find Angle ACD

M1 — Find AC (78761 cm)

M1 — Sum of Area of Triangle ADC and
ABC

Al ~ Answer




Tn the scole deawing, L 55 & lighthoose, . v ship and P is a poct. mmnmut{
Nocth

Jf (a) Measure the beasiog of P from 4.
' Arwar .,..‘.’.?ém-_,..:ﬂ
{b)  Thelight fiom tic ghthorme is sisitie to all ships within s parameter o040 km:
mm«mmmn be
%&wnummms s,
Give your aoswey in box
I 350w = 5‘%!&

gl o e

o,

»

x%v
= fhe 3ymn

‘......h éj.m

{e). Thelocasionof s buoy; B, hmﬁmdﬂl‘nﬂhw from the lighthod
Indicae the possble focation of the buoy and Jasbetiod as 8. .

measarement
{ dutation in (b} is accepted value is

1A 1arge 50 of Stdenis are wnable 1o

detenmine the b

tmissing/incomplete
S)Pct(b),ulzu-ddh atternpt
133 in order o find time taken

~4)Std=nmlqlpoudbhuﬁgﬁe
| diagrem for values:

3) Due 1 printing, the of

approx. 5.6 on40.1 cm

S)m(c).mammmm
: with pependicular bisector

drawn for sccurate position

e

v e




Solution to 2020 PRELIM Elementary Math Paper2
Qn | Solution Marker Report

Ia | opc e Well done
Far
e
e S
4 3be
=354
ib 12575 Well done
L34 -25)
| 2F-3x-20
23@x-9)0x+3)
(2x+5)(x~4)
13255
N"‘.,.:-4
| 160 | s=2a7 - g 4 5o | Well done
$=2(=3)2) ~(-5H2)* + (~3)(~5)

§=11

{ teii s=2ar" —g1* - go Z.Mﬁjoﬁtyfcrgonmtb'pm
; +H-, resulting in the loss of
s~ag=12a-g) ‘Al:mamngmﬂw,m
ymf’“%-=}z -

{ %




Qu | Solution Marker Report
id 3 4 =2 Majority were able to do
e i this question. Please note
o that A cannot be given if
XA, there is any foss of M. M
(x+2)(x~3) marks are strictly given
3x-9+4x+8 _ for the method seen.
(x+2)(x-3) Faﬂuret?dunmm
means a loss of 5
Tx~1=2(x+2)(x~3) Studeats who copied the
Tx~1=2(3* ~x~-6) wrong question were still
Tx-1=2x*-2%~12 able to be awarded M
marks, provided they do
0=2x"~9x~11 not simplify the question.
- (=9 £(-9Y —4Q2)(~11)
22
L9169
4
=-lofx=55
2ai | Angle CBD =35° (alt. 2) Question is badly done.
Angle OBD = 35° (base ¢ of isos, triangle) Students do not
Angle BCO = Angle OBC demonstrate the necessary
=35°+35° . : working and reasoning.
S (base £ of isos. triangle) Students would simply
Angle BOC say that Angle BCO = 70°
=180°~ 70°-70° . without ShGWiﬂg the
e (< sum of triangle) angles for angle CBD or
- OBD. As long as there are
missing steps, marks will
not be awarded for the
entire question. If students
demonstrate the step by
step working, but do siot
write reason, R will be
marked and there will be
an overall 1 mark
dedugtion to the paper.
Marks would also not be
awarded if students say
angle CBO = angle COD
if they do not prove that
the 2 triangles, ABO and
DCO are congruent fitst,
Many students started

writing COD instead of




[Qn [ Solution

Marker Report

2C0D when right at the
start they wrote in the

-assume they are writing
for a triangle, thus their

‘| 'values do not apply and

iheywuuld not get the

2aii ‘ Angle BCE =907 (£ in semicircle)
Angle BEC
=180°-90°-70°
=20°

Or
Angle BEC =207 (« at centre = 2 £ at circumference)

{< sum of triangle)

Becftsawaxdcd

Question is badly done.
Students do not
demonstrate the
reasoning. Students
would simply say that
Angle BEC
=180°-90°~-70°
=20°

butdo

| not show that Angle
BCE =90° in the fitst

place. Marker will not
assume that their 90°
refers to BCE, thus
marks will not be
awarded. If students
demonstrate the step by
s&pworkmg,bmdonot :
write reason, R will be
marked and there will be

‘an overall 1 mark

deduction to the paper.

Many students started
writing COD instead of
£€0D when right at the
start they wrote in the
angle sign. Marker will
assume they are writing
for a triangle, thus their
values.do not apply and
they would not get the
marks,

[ Zaii | Angle BDC = 207 (2 in sam sogmend)

B ecf is awarded.

q




Solution

Marker Report

If students demonstrate
the step by step working,
but do not write reason,
R will be marked and
there will be an overall |
mark deduction to the

paper.

Many students started

writing COD instead of
£COD when right at the
start they wrote in the

angle sign. Marker will
assume they are writing
for a triangle, thus their
values do not apply and

| they would not get the

marks.

2aiv

Angle ODC
=35°420°
=55°

Angle ABC
=180°-55°

b6 (opp. 2 of cyclic quadrilateral}

Generally well done.
Marks was not awarded
for students who do not

give step by step working,
B ecf is awarded.

Many students started
writing COD instead of
2COD whet right at the
start they wrote in the
angle sign. Marker will
assume they are writing
for a triangle, thus their
values do not apply and
they would not get the
marks.

2b

For any point ¥ on the arg,

Angle BYC =20° (angle in same segment) or Angle BYC
=180°-20° =160° (opp. £ of cyclic quadrilateral)
Angle BXC =15° < 20° < 160°

X has to be outside the circle.

M can only be awarded if
both properties are
mentioned. Most students
only mention angle in the
same segment, thus not
being awarded the marks,

Angle BCF = Angle FOD (alternais angle)
Angle CBF = Angle FDO (alternate angle)

Triangle BCF is similar to triangle DOF.

Question was badly done.
Students need to
remember to give the
reason beside the angle
they have proven, for
example, most students




Qn | Solution

Marker Report

would give Angle BOF =
Angle FOD only, marks

 will not be awarded in this

case, since they havenot
stated (alternate angles). If
however, students wrote
Angle BCF = Angle FOD
= 35° marks will be

- awarded since the angle is _

already found earlier.
Similarly, students who
wentahedd to prove 3

| angles, but ended up with

wrong reasoning along the
way would also not get
the full marks. Please

| highlight to students to

ot use the acroriym, AA
(marks was not deducted
for the use of thisy,
Additionally, if students

COD, marks will not be
awarded since they are
proving a different

triangle.

32 | P

Well done.

3b

Well done.

Please highlight to
students to still include 2
decimal places for money.
Marks was ot deducted
for not doing so.




£

Marker Report

&

16l

91

743.40
54235

0.50
126
0.75

120
1
12 120

Well done.
B ecf was awarded.

Please highlight to
students to still inciude 2
decimal places for money.
Marks was not deducted

for not doing so.

743.40 represents the total cost of
and 542 .85 represents the total
days.

making regular pratas in 7 days

cost'of making upsize pratas in 7

Question was badly done.
Question asked for “each
of the elements”, which
would garner a respective
breakdown of the 2
values, Majority of the
students gave “the
elements of T/ T itself”,
which does not answer the
question.

(74340
@9 (542.85}
=(1286.25)

Total cost = $1286.25

Question was badly done,
Majority of the students
mistook 3¢ as a selling
price and majority do not
understand the meaning of
matrix multiplication.
Students who wrote
1286.25 as a result from
the matrix multiplication
‘would not be awarded the
mark as they do not
understand the meaning.

B ecf was awarded,

7 1774340
O (g e

=(381.59625)
Total profit = $381.60

Question was badly done.
Majority could see that its
1.5, but thiey do not know
how to continue after that.
Marks was awarded to
students who either
rounded up the pratas in a
single matrix or rounded
down the pratas in a
single matrix but not
when they rounded up and
down in a single matrix.
Students who went to
round off 1.125 to0 1.13
would also not be




Solution

| Marker Report

awarded the full marks,
Students who used matrix
this question but
use of the matrix concept
would still be awarded 2
marks if their final answer

s correct. Students who

wrote the new value
without showing how;

would be marked P with a

circle, as presentation
eITor.
Second M1 (but now as M

ecf) will only be awarded
if students are able to

-demonstrate that they

multiply the new value by

4a

{p=371

Well done. Fraction
would not be accepted
since the question already
shows the values tobe 2
dp.




1

Solution

&

~}85<x<0 and x>1385

Marker Report

Axis mark is indicated by
a“A”. Axis mark ‘was not

i | awarded if students do not
" | write out the values till -

12

Plot mark is indicated by
& “P”, Plot mark was not
awarded if students forgot
to draw in the plots or if’
students drew the wrong
plot.

Curve mark is indicated
by a“C”, Curve mark was
not awarded if stadents
have sketchy or shaky
curve or if the shape is not
correct.

B ecf was awarded when
students have lost the Plot
mark in 4b and this would
greatly affect the answer
in 4c. If the plot mark
happens to be the last plot,
and does not affect the
answer for 4c, marker will
expect the original

aASWES.

Values are checked
values are different, marks
will not be awarded.
‘Question requires students
to “use their graph”to




Solution

Marker Report

' answer this question,

‘not show a “y=3” fine on
the graph, marker will not
-award them the marks, |

inequalities and because
of the nature of the
question, mark was

therefore, if students do

Those who drew “y=3"
but-do not proceed to
draw the intersection was
also not awarded the
mark,

Please highlight to
students that there are 2

awarded even if student
wrote only one in ity.

2
| ~=2x4l=0
7 L
—7~—2x+x+i+2=x+2

*‘-272 ~x+3=x+2

y=x+2

| Mark was awarded even if
| manipulation, as long as

ix —4 4]

iy 2 2

njw

Draw graph (see attached graph)

x=-2850rx=050orx =235

‘drawn with 3 distinct
plots.

there was no

students write the line.
First M1 will not be
awarded when students
merely write

%ins Sxe2
Second M1 will only be
awarded when 2 table of
value is written, with 3
coordinates, not 2.

Third M1 will.only be
awarded when the liné is

Al will only be awarded
if stadents obtain all M
before this. A is also
checked against their
graph, if the values are
different, marks will not
be awarded.

If students do niot draw
the intersection, the A




Solution

Marker Report

mark will still be
awarded, but a P witha.
circle will be placed there
to indicate presentation
ervor.

x=~20rx=2

B ecf was awarded when
students have lost the Plot
mark in 4b and this would
greatly affect the answer
in 4e. If the plot mark
happens to be the fast plot,
and does not affect the
answer for 4e, marker will
expect the original
answer,

Tangent needs to be
paraliel to2 for marks to
be awarded and marker
will take the tangent value
to be the middle of their
tangent drawn. If the
value does not tally,
marker will not award. s

Section B

Qun

Solution

Marks

Sa

Speed
_ 45

T x+60
- 2700
x

Unsimplified form no B1.

5b

Speed




120-45
=2
60
75%x60
x+40
4500
% +40

=

1l

2700 4500
T x%40'= ®
| 2700(x +40)-4500x _,,
x{(x+40)
2700x+ 108000 - 4500x = 25x(x +40)
| ~1800x + 108000 = 25x* +1000x
| 0=25x* +2800x 108000
| 0=25(x+112x~4320)
#4112x~4320 =0 (showni)

1Bl

£ +112x-4320=0
~112:,J(112)" ~ 4(1){~4320)
xg~112:l:2s129824

| x=-142.3481 orx=30.3481
x=~14235 orx=~3035

1f studdents corrected 10 361, -1.
But if students didn’t write 5/6
sf answers but only 3sf ans, -2,
ie M2onl

[l

Speed
45
303481

)
= =88.967

~89.0 km/h




4 Qn Solution Marks :
6a 52 Quite badly done. Many forgot
_ " i74 and nxd.
i Bl
A=9574.744565
I =9574.744565 - 8200
I =1374.744565
f«31374.74
6bi | 143.20+063
=227.3015 21
~$227.30
6bii | Price of leather jacket in Shop B
S100-25 12000
00 A
=€142425 21
Since €142.425 <€143.20,
Shop B’s leather jacket is more value for money.
6c | Cost for 3 nights of hotel stay Many left ans as is and
=156x3 did not correct to nearest
=€468 $
Total cost in Singapore dollars
=468+0.63 B1
=$742.8571
Total amount
100425
= % (742.857
™ x(742.8571)
=$761.4285
=~ $761
{10
Tai | T =-4n+15 7]
7aii | 7, =15-4n 15 is nota multiple of 4 is not
T, =12-4n+3 ?{ﬁm
T, =4(3-n)+3
4(3~n)+3 is not divisible by 4, therefore, a term in the
sequence cai’'t be a multiple of 4.
i | 7, =4%+100=4196 {3
7bii | 4,16,36,64
Sequence : 4#°

ATn=4" 140

81




oiit | 77 =424 4x 20
T, =4.3980x 19" [
= 4.40x10"
Towv | T ~T Many tried to over senplify
=g *“”*‘b‘z% @ +4n*) | and made careless mistakes.
=4" £ a{n4 1 -4 a0 :
=44 40 ¥ 2n 4 1) -4 —4n?
=44 s 4 21
1 [10}
8a If final ans is wrong, M1 given
for either DH or any 2 surface
areas correctly evaluated.
=1m 3]
' :%xﬂl4-,-2.4}x.0‘8x2+l,2x0‘9 +0.9x1x2
=576m? .
8b | Volume Many corrected o 3sf thought ans
i ) isexact [2]
= Exv(l,2+2.4)x0,8x 0.9
1 =1296w°
8 Volume _
=nx16* %42
=33778.40 12]
_=33800 o’
e
‘ IOA 0.8
A
06 08
x=03

Volume of water 1o be filled




=—l2-x(l.2+03+0.3+L2)x0.4x0.9

=054 m®
=540000cm’
Number of buckets
=540000+33778.40
=15.9865

=16

B3

{101

Solution

9ai

Estimated Median
=945 cm

Marks
B1 not given for 94.75 or 95. (1]

aiil

Interquartile Range
=102-86.5

=15.5¢cm

]

65% of children = 156 children
240 - 156= 84 children have 2 height of less than x cm.
x =905

2]

Median for March =945 cm

Median for April = 105 cm

Since the median of the children’s height in March is lower than
April, the heights of the children in March is lower than in April.

Interquartile Range for March =102-86.5=15.5cm
Interquartile Range for April =121-98 =23 cm
Since the mmuxﬁile range for Apnl is Iarger ﬂmn Maxch.

than the heights in March. _

Not well done. Many tried to
explain without comparing
data or had no conclusionf2]

Let the radius of the smallest circle be r cm.

Area of the smallest circle
=7r

Area of the medium circle
=n(2ry
=47y

Area of the largest circle
=x(4ry

=16zr*

Probability

Students that et radius of
biggest circle be x, got into
trouble working with
fractions, squaring incorrectly
and subtracting wrongly.[3]




16:" ~dmp? i —ar?

j =36

Maximum white nonwoven fabric that can be obtained from 1
kg material
=73x36

| = 2628

Maximum number of the blue nonwoven fabric/filtering
material obtained from width of | kg material

16mr?
wd
8
[to}
102 | Cost of disposable face mask weiding machine and the raw | M1 given i fotal cost of items
materials isrepresented though ans is
=6850+ 4.60+3.48+3.48+4.17+741 wrong. Many did not round
~$6873.14 up weight i &grss-o.s}sm.s
Cost to import the materials by sea freight instaed of 184.2 for
180:45~0:8 © -~y calculation of weight.
(~——6———~} x1.80+3.52 B3l
184 2
T x1.90+3.52
‘“ 31904352

~$704.62

Total mifimum cost

{ ='6873.14+ 704.62

=$7571.76 , v

‘10b | Maximum number-of the white nonwoven fabric obtained Many just took total area of

from width of 1 kg material raw material divided by area
7x100 of mask.
T If students did not get 6 of the
=73.684 M marks, no final AL, [7]
=73
Maximum number of the white nonwoven fabric obtained
from length of 1 kg material
7x100
19
=36.842




S Ix 100
95
=73.684

~73
Maximum number of the blue nonwoven fabric/filtering

material obtained from length of 1 kg material
7%x100
17
=41.176

=4l

Maximum blue nonwoven fabric/filtering material that can be
obtained from | kg material

=41x73

=2993

Maximum plastic nose wire that can be obtained from I kg
material
=580%100+15

=3866.66
= 3866

Number of elastic ear loop that can be obtained from 1 kg
material
= 780%100+15

=5200

Number of masks that can be made from the elastic ear loop

of 1 kg
= 52002

= 2600

Therefore, since there is 2628 white nonwoven fabric, 2093
blue nonwoven fabric, 2993 filtering material, 2600 pairs of
elastic ear loops and 3866 plastic nose wire, the maximum
rmask that can be made from workable materials is 2600
masks.

Maximum mask that can bz made from the face mask machine
=15%60%2.5

=2250

Therefore, since 2250 masks < 2600 masks, the maximum
masks that can be made in a day is 2250 masks,

2 cars

[10]




