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Compo nd interest

Mensuration

Trigonometry

Statistics

rotal amount - 
"[, 

- #)'

Curve surface area ofa cone = rrl

Surfrce area ofa sphere = 4rl
1

Volume of a cone = :*lh
J

Mathematical Formulae

Volume of a sphere : nl

abc
sinl sinB sin C

d:F+C-2bccosA

!
3

Area oftriansle I BC = L ab sn C-?_

Arc length : r0, where d is in radians

Sector Area : L 10, *here 0 is in radians
2

Mean -

Zf,"
Standard deviation :

PartnerlnLeaming

Lr,D

257

-Tr-
12J

(Zr,\'
r.t7l

ffum Over



BP - 258

J

Answer all thi: questions.

r (a) s""pr,ry (1)

(b) Solve 3r- x4Y =l2s-r .

Answer y 12)

, )
Given that 2x-3 <;(9x -6), solve the inequality and hence find the smallest possible value

ofr if.r is a prime number.

Answer

AMKSS 4E5N Prelim flum Over

t3l

4048101 t2021
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t2)

3 The coordinates ofpoints I and B are (5, -3) and (7, 2) respectively.

(a) Find the length of the line,4B.

Answer

O) The lne hx -2y -- k is parallel to l,B and passes through the point (3, 8).

Find the value of h and of k.

Answer h

AMKSS 4E5N Prelim

k=

[fum Over

t3l
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4

5

Express as a single fraction in its simplest form

" 3a-b
a+b

Answer t2)

5 The number ofpeople living in a city in 2010 was given as 279 400, correct to the nearest

hundred.

The number ofpeople living in the same city in 2020 was given as 531 000, correct
to the nearest thousand.

Find the maximum increase in the number of people living in the city between the year 2010
and the year 2020.

Answer

AMKSS 4EsN Prelim flurn Over

l2l

4048101n021
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t3l

6 Solve the simultaneous equations

x-4Y =17 ,

2x +3y =l .

Answer

7 The graph shows the sales figures of2 gaming consoles manufactured by a company.

Number of
consoles

sold in
thousands

l0 000
Console A

Console B
1000

100

0

2000 2005 20t5 2020

A sales executive from tle company claimed that the chart showed comparable growth in the

sales of the 2 gaming consoles. Do the chart support his claim? Justifu your answer with

reference to the chart.

Answer

2010

Year

AMKSS 4E5N Prelim flurn Over

t1l

4048tO1 t2021
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7

8 Two coloured chips are taken fiom a box at random with replacement.

The box contains 3 green chips and 8 yellow chips.

(8) Emily said that the probability that both chips are yellow is ]
5)

Explain what she has done wrong.

Answer

t1l

@) Find the probability that ar loast one of the chips is yellow.

Answer l2l

4048101 12021

PartnerlnLeaming
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9 * is inversely proportional to the cube root ofy.
It is given that x=6 for aparticular value ofy.
Find the new value ofx when this value ofy decreases by 87 .5o/o.

Answer x

10 An online sales platform offers.r o/o cash rebate capped at $ y dollars for each order'

Find the minimum arnount in dollars, in terms ofx and ),, one should puchase in each

order to maximise the rebate.

Answer $

AMKSS 4E5N Prelim

263

ffurn Over

t2)

404A101D021
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9

In the diagram, ,4.BCD is a straight line. ,BE : 7.5 cnr5 angle CDE = 90o and cos Z,4BE = -1 .

5

Find the length of ED.

E

7.5cm

B C D

Answer

BP-264

cm l2l

I

tr
A

12 Patrick made a fruit cordial &ink by mixing water and synrp in the ratio of 18 : 7. After
finding the drink was too sweet, he added 1.3 litres ofwater such that the ratio ofwater to
synrp became 17 : 3. Find the amount ofthe symp used.

Answer litres t3l

4048t01DO21

PartnerlnLeaming
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13 (a) Express 180 as a product ofits prime ftctors.

O) The number 180pq is a perfect square.

p and q are composite numbers that are larger than 10 andp is smaller than q'

Find the smallest possible value ofp and the value ofq.

Answer

AMKSS 4E5N Prollm

265

flurn Over

t2l

404At01D021
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14 The diagram shows a quadrilateral ABCD.

D

C

B

On the diagranl

(a) construct the perpendicular bisector ofBC,

(b) coDstruct the angle bisector of angle ABC,

(c) A point E, inside the qtadilaterul ABCD, is equidistant from B and C and closer to ,{_B

thart BC. Mark and label a possible location of point tr.

A

BP- 266

t1l

tll

AMKSS 4E5N Prelim ffurn Over

ttl

4048t01 t2021

PartnerlnLeaming
266



72

15 In the diagrarL I and B are due south of C. The lines PIE and QBD are peralleL

Anglo BAE : 50o and the bearing ofD from C is 137'

North

C

B D

P A E

o

BP - 267

tll

Find

(a) the beadng ofP from B,

@) reflex argle DEA.

Answer

Answer

AMKSS 4E5N Prelim flurn Over

lzl

404AtO1 12021
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tll

16 The curve y=-(x-3)(2x+6) cuts the.r-axis at the pointl and they-axis at the point (0,6).

v

(0, 6)

o

(a) Find the value of6.

Answer b :

(b) State the coordinates of point l.

Answer (

(c) Find the maximum value ofy.

Answer y :

x
A

) tll

AMKSS 4E5N Prolim fiurn Over
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17 A restaurant charges different delivery fees for customers staying in different zones. The

matrix P shows the number of orders from zone A, B and C on a Saturday and Sunday

respectively.

Sahuday

Sunday

(a) The restaurant charges $2, $.r and $8 for each delivery to mrre A, B and C respectively.

Represent this information in a 3 x I matrix Q'

Answer O =

O) Find, in terms ofx, the matrix R : PQ.

Answer R=

(c) Given that on Sunday the restauant collected $232.50 nrore in delivery fees compared

to Saturday, find the value ofx.

Answer x =

ABC
(ss +z rc\D-l I'-[eo os zaJ

BP - 269

ill
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18 The stem-and-leaf diagram shows the amount oftime spent on exercising in a g1m by
20 members on a particular day.

LeafStem

mln trl

mln t1l

BP-270

t1l

1

3

4
5

6

7

8

5

0269
355
168
000348
05
0

Key: 2 | 5 represents 25 minutes

(a) Find the modal time spent on exercising.

Answer

(b) Find the mean time spent on exercising.

Answer

(c) Given that TOYo of the gym members exercised for more than.r minutes, state the

smallest possible integer value of.r.

Answer x =

(d) It is discovered that 2 ofthe values have been recorded wrongly.

The number 32 should have been 40 and the number 51 should have been 43.

Explain how the mean will be affected.

Awwer

AMKSS 4ESN Prelim flurn Over

tll
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19 The graph shows the concentration of chlorine, in milligrams per litre, of water in a swimming

pool throughout a particular day. A device replenishes chlorine automatically when the

concentration falls below a certain level. (t mittlgram = lO-' gam)

C oncentration of Cblorine (mg/L)

12

10

BP-271

tll

8

6

4

2

0
00 00 04 00 08 00 16 00 20 00 00 00

(a) At what time was the chlorine replenished?

Answer

(b) The concentralion ofchlorine drops slowly as time passes but rapidly when the pool is

being used. Given that the pool is not open for 24 houts, write down the possible

opening hours ofthe pool.

Answer

4048tO1 t2021

PartnerlnLeaming
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77

(c) Given that there are 2 million litres of water in the pool, find the amouut of chlorine, in

kilograms, added to the pool.

Answer

BP-272

kg 121

20 In a hexagonal tile, 2 interior angles are xo each and rernaining interior angles are yo each-

Explain if it's possible to place 3 ofthese tiles adjacent to one anothsr so that there is no gap in

between. Justi! your answer with working.

Answer

AMKSS 4E5N Prolim ffurn Over

121
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2l (a) 6 = {x : x is a positive integer and .r < 15}

tr = {x : x is an even number}

g = \x: x is an integer whose last digit is 5)

(i) List the elements in set l' .

Answer

BP-273

tll

(ii) State the number ofelements in the set Ai B .

"""""'-""-"" tll

(b) The universal set, a, contains tlree sets, C, D arid E. The thLree sets satisry the following

conditions:
DcC,DaE=A all.d C'^E*4.

Complete the Venn diagram below to illustrate these sets.

€

AMKSS 4E5N Prelim flurn Over

t2)
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22 The diagran shows a birthday cake made up of 2 georretrically similar cylindrical tiers. The

diameters ofthe upper tier and lower tier are 2x cm and 3x cm respectively. The height ofthe
lower tier is 10.5 cm.

2x cm

10.5 cm

3-x cm

(a) Find the total height ofthe cake.

Answer

O) Given that the cake weighs a total of 1.4 kg, find the weight of the lower tier.

Answer

cm l2l

kg l2l

4048101 t2021

PartnerlnLeaming
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23 The diagram shows the floor plan ofeach level of a 6-storey shopping mall drawo to the

scale of 1 cm represent 15 metres,

The Gross Floor Area (GFA) ofa building is the sum ofthe floor areas ofall the spaces

within the building.

(a) Using the plaq find the total gross floor area ofthe shopping mall.

Answer

(b) Occupancy limit of the mall was changed from one person per 10 square metres of GFA

to one person per 16 square metres ofGFA. Find the decrease in number ofpeople
allowed in the mall.

Answer

# t2l

AMKSS 4EsN Prelim flurn Over

t2)

4048tO'1 t2021
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2l

24 (a) Factorise completely 12xy-5+20x-3y .

Answer

(b) The total surface area ofa solid cube is(6a' - +8ab +96b') cm' .

(i) Find, in tenns ofa and b, the length ofeach side ofthe cube.

Answer

(ii) Hence find the volume of the cube if a =7 and b =1 .

Answer

tzl

.................. i2l

cm3 tll

4c/8t0112021

PartnerlnLeaming
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22

25 The diagram shows a trapezium I BCD with AB patallelto DC. AB : 6.7 5 cnv BD:9 cm'

DC: 12 cm a:rdlD: 13.5 cm.

D l2cm C

13.5 cm

A
6.75 cm B

(a) Show that triangle ABD is similar to triangle BDC.

Give a reason for each statement you make

9cm

t3l

(b) Find the perimeter of trapezum ABCD.

Answer

AMKSS 4E5N Prelim

cm tzl

END OF PAPER
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2

Mathematical Formulae

Compound interest

Mensuration

Tigonometry

Statistics

Curved surface area of a cone = ml

Surface area of a sphere = 4ri
t-

Volume of a cone : I n'' h
J

Total amount :

Volume of a sphere =

a __b _ c

sinl sinB sinC

d=b2+C-zbccosA

l+ r
100

4,
- 1T'
J

Area of kianele I BC : L ab sir C-2
Arc length = rfl where d is in radians

Sector area = !r'e.*ho" d is in radians
2

I*
Me-,= fi

(Zn\-l.t7.l
2

Jx"
Standard deviation :

4MAlO2l2021

PartnerlnLeaming
279
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4

Answer all the questions.

1 (a) -. -.^ (3abl' 2a
Slmnllfv r-----------: - -SD

(b) a

Answer

b +2c

3-b
Evaluate a when b=4andc=3.

Answer

Answer

t2l

t1l

(i)

(ii) Express D in terms ofa and c.

404At0212021

PartnerlnLeaming
281
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5

(c) (i) Expressg-5r+linthefotmp+(q+x)2.

Answer l2l

(ii) Sketch the graph ofy=9-Sx+* onthe axes below.

o

(iii) Write down the equation of the line of synmetry fot !: 9 - 5x + *.

Answer

v

x

t2l

t1l

4c/,4t02t2021

PartnerlnLearning
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6

2 The diagram represents a field PQRS on horizontal ground in which

PS= 43 m, PQ= 130 m, QR - 58 m, PR= 97 m, ZPRS=26.3. and IRPS:63"-

R

58m
43m

P 130 m o

(a) Find angle PRP.

,l

Answer

Answer

t3l

O) Calculate the area of the field PQRS.

404AtO2nO21

PartnerlnLeaming

63"

26.3"

97m

AMKSS 4E5N Prelim
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7

(c) Calculate the shortest distance from.lto PR.

Answer

Answer

m 12)

(d) A pole is erected at.9. I is the top ofthe pole. Given that the angle of
elevation of 7from P is 3.9', find the range ofthe angles of elevation ofI
along the path PR.

tsl

AMKSS 4E5N Prelim

to

flurn Over4048,02n021
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3 (a) The price of an iPad Air is $1 299 in Singapore. The price of the same iPad

Air in Japan is *104 280. The exchange rate between Singapore dollars ($)

and Japanese Yen (9 is $1 : *81.49.

Where should you buy the iPad Air from?

I should buy the iPad Air from because

4UUO2lm21

PartnerlnLeaming
285

t3l

O) The price of a MacBook Air increased from $999 in 2012 to $1299 in 2020.

The price increas edby x o/o every year. Find the value ofx'

Answer x =

AMKSS 4E5N Prelim

l2l
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9

(c) The table shows the sales of Apple's iPhone and the total revenue for 2019

and2020.

(i) Calculate how many more iPhones were sold in 2020 than in 2019.
Give your answer in standard form.

Answer

(iD Calculate the percentage decrease in iPhone's revenue from 2019 to
2020.

Answer

t1l

(iii) Calculate the percentage ofApple's total revenue that comes from
the sales of iPhone in 2020.

Answer

% l2l

% I2l

Year 2019 2020
Number of iPhone 187.2 million i96.9 million
Revenue from sale of
iPhones

$ 142 billion $ 138 billion

Total revenue from all
Apple's products $260 billion $274 billion

4UAtOzJ2021

PartnerlnLeaming
286
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10

The variables x and y are connected by the equation

xt-v=-+J.x-).'2

(b)
-3

On the grid opposite, &aw the graph of y = |+3x-5 for -4 <.r < 4'2

Some corresponding values ofx andy are given in the table below.

x 4 ,3 t
1 0 I 2 J 4

v 49 )7.5 -15 -8.5 -5 -1.5 5 1.7.5 p

(a) Find the value ofp.

Answer p= tll

t3l

(c) Use your graph to write down an inequality in .r to describe the range of
values ofwhere y > 10.

Answer trl

(d) (i) On the same grid, draw the graph of 3y -29x+ 5:0 for -4 <x<4' l2l

(ii) Show that the points of intersection ofthe line and the curve give the

solution of the equation 3l - 40.r 20 = 0.

t2)
(iii) Use your graph to solve equation 3.t' -40x-20:0.

Answer x = or

AMKSS 4E5N Prelim

or t21

404A10212021
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".t;+i-:Ii
i..i- I

"5

tli

-40 -i-1-.

j
-i

'"3
"i i--t_-'1.-:' '1 1

i

1

..|

i'

1 1 2
r

3

-.i
.*10

-t- --20

t

^.4" ,-,:-

-50

40/8t0212021
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5

t2

The first three terms in a sequence of numbers \, Tz, Tt, '. ' are given below.

T=2x12+2=4
T2=2x22+3:ll
T3=2x32+4=22

(a) (r) Write down the fotrth line of the sequence.

Answer tll

tll

(ii) Find an expression, in terms ofr, for I,'

Answer T":

(iii) Determine if 1175 can be one of the numbers in the sequence

Answer

40/,810212021

PartnerlnLeaming
289

AMKSS 4E5N Prelim
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l3

O) The first four terms in anotler sequence are 2, 5, 8, 1 1.

(i) Find an expression, in terms of n, for the zth term, &, of this
sequence.

Answer Sn -

(ii) Find the 53d term of this sequence.

Answer

t1l

tll

404'4t02t2021

PartnerlnLeaming
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t4

(a) In the diagram below, -R trZ is a tangent to the circle with centre O, angle

SR U = 50" and PQ,l is a staight line.

P

U

R

T

(D

V

Stating your reasons clearly, frnd

(a) angle STU,

Ar*wer

O) reflex atgle POU,

Answer

(c) angle PUO,

Answer

(d) angle PUR.

Answer

MUOZ2121

PartnerlnLeaming
291

t1l

l2l

t1l

7cm

o
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15

(ii) What can you say about the lines RS and PtI Explain.

Answer

I1l

O) In the diagram below, OPQR is a sector of a circle with centre O. The sector

is folded such that the centre O touches the arc PR at point Q.
Angle TpS : 1.3 1 radians, PZ: 1.8 cm, QT = 5.2 cm and RS = 3.1 cm.

o

P

1.8 cm
3.1 cm

T

.R

o

s

(i) Find the length of arc PQR.

(ii) Find the area ofthe shaded region.

Answer cm t3l
2

1.3 I

5.2 cm

40{8t0?J2021

PartnerlnLeaming
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t6

A pond in an ecogarden contains 2500 litres ofwater.

(a) A large pump have a water supply of x litres per minute. Write down an

expression, in terms of .r, for the number of minutes the pump would take to

fill up the pond.

Answer

(b) A small pump have a water supply of (.x - 10) litres per minute. Write down

an expression, in terms of :, for the number of minutes the pump would take

to filI up the pond.

mln tll

min tll

(c)

Answer

It takes 4 hours longer to fill up the pool using the small pump than it does

using the large pump.

Write down an equation in .r to represont this information, and show that it
reduces to

el - eox - azs :0.
Answer

404alo2Jm21

PartnerlnLeaming
293

AMKSS 4E5N Prelim

t3l



BP-294

l7

(d) Solve the equation 6l - 60x - 625 = 0, giving your solutions correct to one

decimal place.

Answer x or

(e) Find the time taken for the 2 pumps to operate together to fiIl up the pond.

Give your answer in hours and minutes correct to the nearest minute.

Answer

t3l

AMKSS 4E5N Prelim

t3l
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l8

The diagram shows a building structure in the shape ofa hemisphere on top ofa

cuboid.

The circumference ofthe base of the hemisphere touches the four edges of the top

of the cuboid.

Point X is the highest point of the structure at the top of the hemisphere.

AB :20 m and AE : 15 m.

X

G

15

A 20 B

(a) Find the height ofthe whole structure.

E

C

Answer

(b) Calculate the volume ofthe building structure.

Answer

4UAlO2l2021

PartnerlnLearning
295

m tll

D

AMKSS 4E5N Prelim
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l9

(c) Calculate the surface area ofthe buildbg structue.

Answer

(d) Find angle XlC.

Answer

m2 t3l

t3l

4048t02t2021

PartnerlnLeaming
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9 (a)

20

The pie chart below shows the distribution ofscore for 40 students in a quiz.

A student can score a minimum of 0 and a maximum of 5 in the quiz.

Quiz Score

(i) Find the number of students getting the score of 3.

Answer

(ii) Find the median score for the quiz.

Answer

(iii) Find the range of score for the quiz.

Ancwer

(iv) Find the interquartile range ofthe score for the quiz'

Answer

40/,A1042021

PartnerlnLeaming
297

t1l

tll

t1l

5

lr2.s%t

4
(20.0%)

2

(17.s%l

3

(30.0%)

AMKSS 4E5N Prelim
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2t

(b) A box contains some green and some red cards. Each card comes with a
picture of a living thing or a nonJiving thing.
The table below shows the probabilities of drawing a card at random from
the box

Green

Living thing
I

t2
1

;J
1
4

m

(i) Find the value of m.

Answer m =

(ii) Given that there are 60 cards in the box, how many cards with a
picture ofa non-living thing should be removed so that there is an
equal probability of drawing a card with a living or non-living thing
from the box.

Answer

t1l

t2)

4048t02t2021
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298

AMKSS 4E5N P.elim
flurn Over

Red

Non-livins thins I

- "l



BP - 299

'l',

10 A disposable plastic cup can be represented by a right frustum which is a parallel

truncation ofa right cone as shown in the diagram below. The cup has a diameter of
84 mm at the top, a diameter of 60 mm at the bottom and a height of 165 mm.

165 mm

(a) Show that the plastic cup has a volume of 678019 mm3.

Answer

404a10212021
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23

O) Bubbles Bubble Tea sells beverages using disposable cup oftwo sizes. The

dimensions of the cups are given in the table below.

The material cost for manufacturing the cups are given in the table below.
The minimnm thiclcress of a plastic cup is 0.25 mm for the manufacturing of
the whole cup.

The minimum thickmess of a paper cup is 0.35 mm for the side of the cup
and 0.70 mm for tlte bottom of the cup.

Size
Top

diameter
Bottom

diameter
Ileight of

cup
Selling Price
of beverage

Regular 84 mm 70mm 130 mm $5.00

Large 84 mm 60 mm 165 mm $6.50

Material Thickness (mm) Cost per m2 ($)
Paper 0.35 $0.62
Plastic 0.25 $0.6s

The shop needs i500 large cups each week. Given that the cost ofmaterial
for 1500 large plastic cups is $39.24, which material should the shop use for
the manufacturing the cups?

4M8tO2t2021
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24

Answer the shop should uso for manufacturin g

the cups because

AMKSS 4E5N Prelim

t8l

END OF PAPER
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Answer Marks
I (a)

0'=f BI

1(b) 3r x4} -lzs-Y

l2r =l2YY
y=5-y
2Y=s

Y -2.5

M1 (change to same

base)

A1
,' )

2x-3 <=i9x-6\
J

2x-3 <6x- 4
4x<-l

Ix>-
4

Smallest possible value ofx = 2.

M1

AI
Bl (no mark if inequality
is wrong)

3(a) (s-l)'1+(-3-2)'AB=

= 5.385164807

= 5.39 units (3s0

M1

A1

3(b) 2-(-t\
Crradient oflE

7-5
2Y = hx'k

hkv=-x--'22
h=5
* = 5(3)-2(s)=-1

5

2
MI

A1
A1

4 " 3a -b
a+b

2(a+b) -(ta-b)
a+b

2a +2b -3a + b

a+b
-4 +3b

a+b

Ml (combine into single
fraction)

A1

5 Maximum increase : 531499 -2'79350: 252149

Ml (for either 531 499
or 279 350)
A1

BP- 303
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,
Answer Marks

6 x-4y=r7... (r)
2x+3y=l ... (2)

From(1): x--4y+17 ... (3)

Subs. (3) into (2):

2(4y +17)+3y =1

8y +34+3y --l
llY = -33

t =-t
x=a(4)+17 =s

M1 (subst itution or
elimination)

AI
AI

7 No because the scale for the vertical axis is inconsistent.
It gives the inpression that there is comparable growth in
sales ofthe 2 gaming consoles.

B1

8(a) Emily calculated the probability without replacement. It

should be 8x8 -6411 11 121

81 (need to mention
without replacement or
explain Emily should not
reduce I fiom the total
since there is
replacement)

E(b) P(at least 1 ye llow)

=1 f 3..3)
l.11"ul

u""..,, z[1r 1')* 1, a' [1r llJ ll il
112

121

M1

A1

9 k

{Y
When x=6, y=a

6= k
ila

6{;k

wh"r, r=125r=1,'1008
6!;x=-F
i/''
6!;
1 ila
2

=12

M1

A1

10 xo/o -+ $y

Vo-+$Z
x

loo% + $ 
loo/

x

M1

Al (or82)

PartnerlnLeaming
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3
MarksAnswer
M1

AI

1l

ED= 7 .52 -62 -- 4.5 cm

BD4
'7.5 s

BD =6 cm

Ml (change to
equivalent ratios)
M1

A1

12 Before: 18 :7 = 54 : 2l
After: l7:3=ll9:21
65 units -r 1.3 litres

2l litres -+ llx21=0.42 litres
65

BI22 x32 x5l3(a)

BI
BI

Smallest perfect square : 2a x 3a x 52

Pq = 22 x32 x5

= (2')x3)x(3xs)

=12x15
P =12
q =15

13(b)

B11
^ B1I

BI14(c)

c
(.i

BI

bearing of P from B

= 180'+ 50o (altemate ;s)
= 230"

1s(a)

MI

A1

LACE =18C, -137" -- 43" (adj ls on str. line)

zD E A -- 360" - (l 80" - 50' - 43")

=2T" (/sxapont)

1s(b)

B1

o = -(o - r)(z (o) + a)

6 =3b

b=2

l6(a)

B1I

MI

A1

-(x-t)(zx+2)--o
x=3 or x---1

Line of symmetry is x =

y=-(1-3X2(1)+2)=8
2

r+(-0 _r

16(c)

PartnerlnLeaming
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4

Answer Marks
17(a)

B1

17(b)

.=(
)[,]

85

90

42

65

16

28

=(
t

298+ 42x

404 + 65x
82 (or Ml, A1)

298+ 42x+232.50 -- 404 +65x
23x --126.50

.r = 5.50 BI
rE(a) 60 min BI
18(b) 53 min B1
1E(c) 43 B1
l8(d) Mean remains the same / No change to the mean BI
l9(a) ttl2 B1
1e(b) 0E00 to 1900 B1
l9(c) = (10 - 2.6)x 2000000

= 14800000 mg

=14.8 kg

Mi

A1
20 Sum of interior angles of hexagon (6 - 2)x 1S0 = 720'

2x + 4y = 7200

x+2y =360o
Yes, it is possible to put 3 sides adjacent to one another.

Ml (correct sum of int.
angles ofhexagon)

AI
21(aXD {1,3,5,7, 11, t3,rs} B1
21(aXii) 0 B1
21(b)

E

C

OR

a

F

C

81 (for D c C)
81 (for correct E)
No mark if not labelled.

PartnerlnLeaming
306
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5
MarksAnswer

M1

A1

22(a\ Let I be height ofthe upper tier.
h2x

3x

=7+10.5:17.5cm.

10.5
h=7
Total

Ml (find ratio of
volume)

A1

35 units -+ 1.4 kg

27 rrruts -+!x1.4 = 1.08 kg

8

27(3
22(b)

M1
A1

GFA of I level = (3 x l5)x (8 x 1s) = s400 m'z

Total GFA = 5400 x6 = 324A0 m2

OR
GFA of I level - (3 xls)x(8.1x15) =5467.s m'?

Total GFA = 5467.5 x 6 = 32805 m2

23(r)

M1
AI

Decrease in number

1230 or 1231=1230.187s (

OR

Decrease in number

23(b)

M1

A1

l2ry-5+20x-3y
=12ry+20x-3y-5
= ar(3y+ 5)-(3y + 5)

= (3y + s)(+x - t)

24(a\

M1

AI

6

= a' -8ab +16b"

=(a-4q7
Length ofeach si6s = (a-46)cnr"

Area of sach side of cube

6a2 - 48ab +96b'
24(bXi)

81 (must use

(a- ab)3 = (7)- 4(1))'

=27cm3

24(bxii)

Ml (show equal ratio)

Ml (for angle)

AI

BD DC
IABD -- IBDC (altemate angles)

Trangle ABD b similar to Triangle

4

AB 6.75 3

BDC
ide

2ofs palrs(Ratio
lelncand ludedsfo

BD9
BD93

124
BD

DC
AB

25(a)

PartnerlnLeaming
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6

Answer Marks
2s(b) BC4

AD3
BC4
13.5 3

BC=18 cm
Perimeter : 6.75 +18 +12 +13.5 = 50.25 cm

Ml (correct length of BC)
A1

PartnerlnLeaming
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RemarksMarksSolutions

M1

AI

la 2a

z

1

bo

-x-
32a

3ab2

(zat)' 
.

3

9a'b'

B10.534s224838 = 0.s351bi

MI

M1

A1

Do not
except if
students
did not
state

b-

lbii

3-b
3a'-azb=b+2c

3a'-2c=b+alb
b(l+ a21=3s2 -2.
- 3a'-2c b-3az
b = ----------=- 

Or D = _---
l+d' -l-a'

7a
b +2c

A1 or 82

MI

lci x'-5x+9

= x2 -5x+
2

4

z
-5

ll

1l+-
4

5x--
1

5
--+ x)

)'*s-[l')') \2)

min pt
and shape
B1

v'
intercept
B1

lcii

9
.5 .7s)

B1x:2.5iciii
11

AMKSS 4El5N Prelim
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2a t3o2 =972 +582 -2(st)(ss)coszrRe
-ll252cos IPRQ -- 4127

"o"lPRo=-4127- 112s2

4R9=t11.517t rr"
ZPRQ=111.5"

OR

cos zpRo _972 + 582 -1302- z(e7)(s8)

"o"lPRo=-4121- 11252

ZPRS --111-517t212"

ZPRQ=111.5"

MI

MI

A1

MI

M1

A1

2b Area
: 0.5(97X58) sin I I 1.5 + 0.s(97)(43) sin 63
= 2616.956426 + I 858. I 941 06
= M75.150533 (based on 111.5171212)
: 4475.458725 (based on 1 1 1.5)
:4480

M] +Ml

A1
0.5 x 97 x ft: 1858.194106
h = 38.31328054:38.3
OR
sin63':&-43
fr:38.31328054=38.3

M1
A1

M1
A1

2d
tan3.e'= {l

43

ST =2.93144591

sR 43

sin63 sin 26.3

SR=86.47206439

SR = 86.43385477 (using cosine rule)

tan 0 _ 2.93144591

86.47206439

9-r" = 1.94161 1802" (1.942469468")

tan d,,,
2.93144591

38.31328054

0-- = 4.375320211

1.9o to 4.4"

M1

M1

M1

M1

A1

13
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M1

AI

AI

Must state

cheaper
by how
much

3a Japan *:
s I : *81.49
$1299 = 81.49 x 1299 =*105855.51
Singapore $:
*81.49 = $l
+104280 = I + 81.49 x 1M280 : $1279.67
Buy from Japan
Cheaper by
+1575.51
$19.33

MI

AI

3b
=1299999

100

x
1+

1+ r =1.033369069
100

x =3.336906861=3.34

BI
-187.2x I

:9.7 x 106

196.9 x I3ci

MI

A1

3cii 142-138x100
142

=2.816901408=2.82%
MI

A1

3ciii l38 rtoo
274

= s0.36496358'-50.4%
10

B14a =39
SeeBI,BI ISmooth curvelnallesPoints Curve4b

B14c x>2,5 .4 to 2.6
82 See4di lineDraw strai

MI

A1

3y-29x+5 =0
3y =29x-5

295v=-x--
JJ

295x3_ x-_ = -+ 3x-)332
58x-10=3x3 + l8.x - 30

3x3 + l8r -58x -30 +10 = 0

3.r3 -40r-20 = 0 (shown)

4dii

2 correct
B1
82

3.75 rD 3.95 (3.8796s2106)

-0.6 to -0.4 (4.5099456443)

-3.45 ra -3.25 .3 06462697

4diii

l1

4MAtOZ2021
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5ai T4:2x42+5=37
OR
2x42+5:37

B1

BI
5aii T, = / x nz 1 1n + l) or 2n2 + n -t I BI
5aiii 2n2+n+1:1175

2n2+n-1114:o
n = 2397937267
Since n needs to be a positive integer, 1175 cannot be one
ofthe numbers in the sequence

MI
AI

5b S":3n 1 BI
5c 158 BI

6

6aia ISTU:180" 50': 130'(Zs in opps seg) B1 Minus I
mark from
whole
question if
no reason
or wTong
reason

6aib ISQU : ZSRU :50o (Zs in sarne seg)

IPQU - 180 - 50: 130" (ls on a str line)
ZPOU:130" x 2:260"
(l at ct : 2ls at circumference)

M1

A1

6aic tPou:360-260- 100'
IPUO: (180- 100) -2-40" (isosAPUO) Bi

6aid LPUR:90 *40:50"
(tangent perpendicular to radius) BI

6aii ZSRU - IPUR (alternate Zs of parallel lines)
RS and PU are parallel B1

6bi Arc length PQR : 1 .31 x 7
Arc lenglh PQR = 9.11 BI

6bii Area of sector: 0 .5 x'72 x 1.31 : 32.095
Area of AQ,SI: 0.5 x 5.2 x (7 - 3.1) x sinl.31
Area of A0,SI= 9.797115409
Area of shaded region
= 32.095 - 2(9.7 97 1 1 5409)
= 12.50076918: 12.5 cm2

M1

MI

A1
l0
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B1'la 2500

x
B17b

x -10

2500

MI

M1

M1

2500 2500___=4x6U
.r-10 x
2500 _2s00 _240
.r-10 x
2s00(r)- 2s00(x-10) = 2+0(.r)(x- 10)

2500 x - 2500 x + 25ooo -- 240 x2 - 2400 x

240x2 -24o1x-25000 = 0

6x' -60x-625 =o

M1

M1
A1

t2
x = 16.3 65 I 5 l4l, -6.3 65 I 5 1 414

x=16.4,-6.4 (l dp)

2 6 )(

-(-60)t ( -60)'z -4(6x-625)

60 t./i s6oo

7d

M1

M1

AI

L+S I min t 16.36515141 + 6.36515141 /
L+S 1 min ,22.73030283 I
llrl+22.73030283
2500 I ) 1 + 22.7303028t x 2500
Time taken ) 109.9853363 min
Time taken I I hour and 50 mins

7e

l1

40481O212021
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8a Radius ofthe hemisphere : 10 m
Height of structure = 10 + 15 = 25 m B1

8b Volume of hemisphere

=L *! o6 =2w n = 2094.39510223 3

Volume of cuboid
:20x20 x l5=6000
Volume - 2094.395102 + 6000
Volume = 8094.395102 :8090 m3

M1

M1

A1

8c SA of cuboid
= 20 )< 20 + 4(20 x 15) + [20 x 20 - (rc x 102)]

= 2000 - 100r
= 168s.84073s
SA of hemisphere
=0.5x4xnxlO2
= 20On

= 628.318s307
Total SA
: 1685.840735 + 628.3185307
=2314.159265
= 23lO mz

MI

M1

A1
8d AC2 = 2O2 + 202

AC =JSOO =28.28427125

^25lan(J=-
J8oo * z

0=60.5037915=60.5"

M1

M1

A1

10
9ai 30:l00x4O=12 BI
9aii Median = 3 B1
9aiii Range:5-0:5 BI
9aiv Interquartile range : 4 - 2 = 2 B1
9bi 1ll I

1 t2433
B1

9bii (r l\ /r l\
[r.lJ=[;.;.J-'

1

6

1x60=10
6
OR

no. of living =60
11
-+-123)="

no. of non-living = 60

35- 25 = 10

l.1* 1')= r,
\4 3/

MI

A1

M1

A1

7
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Hal

VI

Ha2

10a

h+165 84

84h=60h+990O

h = 412.5

Total height : 412.5 +165 -- 577 .5

Volume of the cup

= 1 0667 90.617 - 3887 7 2.0909

= 678018.5265 = 678019 (shown)

)t
3957Dtt -123750r

Let l, : height of small cone

h60

Lrx302 x412.5
3

Ltx422 x577.5
3t

=3

SAPaI

Ss1

sbl

SAsl

SAbl

PaS I

CPal

A1

Slant heightr-, = 413.5894704 mm

slant height"," = 579.0252585 nm

SA of coner,., = 2x3ox413.5894704

SA of ooner-, = 38979.88925 mm'?

SA of coner,, = tr x 42x579.0252585

SA of cone",, = 7 6400.58293 m'z

SA of circle = rzx 302 =900r =2827.433388 mm2

SAr"* = 764919.58293 - 38979.88925 + (2x2s27 .4333s8)

S Ar* = 37 429.69368 + 5 654.8667 7 6

SA""* = 43975.56046 mm2

43075.56046
Paper sheets needed = 1500x--
Paper sheets needed : 64.61334069

Cost of Paper = 64.61334069 x$0.62

Cost of Paper: 40 .06027123 =$40.06

OR

Cost of Paper = 65x $0.62 = $40.30

Use Plastic because it is $0.82 ($1.06 ifuse 65 sheets of

Slant heightr-u = 412.52 +302

Slant heightr,, = 577 .52 + 422

for fhe material cost.

l0a

l1

40/A10A2021
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Points 81
Curve touches al1 points 81
Smooth Curve Bl

Straight Line 82
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