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2

Compound Interest

Mensuration

Trigonometry

Statistics

Curved surface area of a cane: rrl

Surface area ofa sphere : 41tr2

Total amount : P(1* #)'

Volume of a cone : L*'h
3

Mothematical Formulae

Volume of a sphere:
1

7T'

a b c

sin,4 sin.B sinC

a'=b'+c'-2bccosA

Mean: Zfx
z"f

4

3

Area of kian gle ABC: labsinc
2

Arc length : /0 , where d is in radians

I .-
Sector arel: ,r'e , where d is in radians

Lf*' ->f
(zn\
Ir/,]

2

Standard Deviation:
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1 (a) Calculate ^'^1:?-.:11= = 
showing all the figures on your calculator display.

0.3141 +l,ql.g

Answer

(b) Give your answer in (a) correct to 3 significant figures.

Answer

t1l

l1l

2 The area of triangle ABC is 60.5 cm2. AB:10.2 cm and BC:12.6 cm.

Find the two possible sizes of the angle ABC.

Answer

A man buysy watermelons at $1.20 each and (2y + l) apples at 80 cents each. If he wishes
not to spend more than $25 for his purchases,

(a) without simplifliing, form an inequality involvingy,

Answer .......t11

(b) solve the inequality and hence state the largest possible number of watermelons
he can buy.

Answer

3

3E End-Of-Year Exam 2018 4048t01
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4 Anne invested a sum of money in an account paying compound interest at2.5% per year.

After 4 years, the money had eamed total interest of $5 19.07.

Calculate the sum of money Anne invested in the account.

Answer $... t3l

5 In the quadrilateral ABCD shown below, the diagonals AC and.BD intersect at M.
AM : BM and DM : CM.

D C

(a) Show that triangle ACD is congruent to triangle BDC.

Answer

(b) Name a triangle that is congruent to triangle AMD.

Answer Triangle

BA

l2l

3E End-Of-Year Exam 2018 4048t01
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6 ItemA has a mass of 8x10-6g.

(a) If item B weighs 2 x 10-' g, how many item .B are needed to weigh as much as one item
A?

Answer t1l

(b) There are 1 million pieces of item A. Calculate their total mass io kg, giving your
answer in standard form.

Answer .....ke [2]

7 (a) Express xz +llx-l5inthe form (x +a)2 +b.

Answer 121

O) Hence solve the equationx2 + I lx - 15 : 0, giving your answers correct to two decimal
places.

Answer x:

3E End-Of-Year Exam 201 8
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S (a) Simpliff (l*'y)o *14x3)-t.

(b) Given that 27k =325 +81, find the value of fr.

Answer

Answer

L2)

L2l

e (a)
2xExpress - ------- as a single fraction.' 3x-l Zx+l

Answer 121

(b) Hence or otherwise, solve the equation *-fi1=0.

3E End-Of-Year Exam 2018
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10 In the diagram, A, B and, C are three points on level ground. The bearing of ,4 from B is
066"and angleBAC =128o .

N

A

B

Calculate

(a) thebearing of BfromA,

(b) the bearing of A *omC.

C

Answer

Answer

121

...... ' [2]

128'

1l In a sequence, the same number is subtracted each time to obtain the next term.
The first five terms of the sequence are

99x v z 67

(a) Find the values of x, y and z,

Answer .r : .............

-)/ ,......,

12)

tll
(b) Write down an expression for the nth term of this sequence.

Answer

(c) Explain why -234 is not a term of this sequence.

Answer

3E End-Of-Year Exam 2018 4048t01
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12 The costs of two geometrically similar cylindrical cup of mixed fruit juice are $1.08 and

$5 respectively. It is assumed that the cost of the fruit juice is proportional to the volume of
the fruit juice.

(a) Expressing your answer as a fraction in its lowest term, write down

(r)
mass of smaller cup

mss of larger cup '

Answer

circumference of smaller cup

circumference of larger cup

Answer

(b) The height of the larger cup is 20 cm, calculate the height of the smaller cup.

l1l

(ii)

Answer

.t1l

3E End-Of-Year Exam 2018 4048t01
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13 The sketch shows the graph of y: 7ro-' .

The points A(-2,100) and-B(0, 4) lie on the graph.

v

A(-2,100)

B(0,4)

(a) Find the values of a and k.

x

Answer a:.......

(b) A line passes through l,B. Find the equation of line l^8.

Answer

3E End-Of-Year Exam 2018 4048t01
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14 Lr the triangle ABC, angle ABC =90" , AB : 4 cm, BC:3 cm, AC: 5 cm and AD: 8 cm.

8cm

4cm

3cm C D

Calculate

(a) cosACD,

Answer .....t11

(b) atgle BAC,

Answer " l2l

(c) the length of CD.

A

B

cm

PartnerlnLeaming
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15 The distance-time graph below shows the journey of a student, John Lim, travelling from his
home to his school on a Saturday moming.
He returned home immediately after attending a remedial lesson.

.,1

(a) How long did John stay in his school for the remedial?

Answer

(b) Calculate John's speed for the journey from home to the school in km/h?

Answer

(c) Calculate John's average speed for the whole journey in m/s

Answer

(h)

.minutes [1]

km/h [2]

3E End-Of-Year Exam 2018 4048101
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16 (a) On the axes below, sketch the graph of y: x(x-2).
lndicate clearly the values where the curve cuts the x- andy- axes.

Answer

x

(b) State the minimum value of the curve/ : x(x*2).

Answer

(c) Using the diagram in part (a), find the range of values ofp for which the liney:p
would intersecty : x(x-2)exactly two times.

Answer

l2l

v

tll

3E End-Of-Year Exam 2018 4048101
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17 The figure shows a pyramid VABCD with a rectangular base. AB: 8 cm, BC : 6 cm
and the height of the pyramid, VO, is 9 cm.

lrg

f
S cru.

E'crn a

(a) Find

(i) the base area of the pyramid,

Answer ........cm2111

(ii) the volume of the pyramid.

Answer .cm3 gl1

Harry filled the pyramid container completely with sand. The sand in the pyramid
container was then poured into a cylindrical container with a base radius of 4 cm.

O) Calculate the height of the sand in the cylinder. Leave your answer correct
to I decimal place

Answer

,4

I
,,

I
*
t

,,
t

D
,
t,

3E End-Of-Year Exam 2018 4048t01
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18 The figure shows a company logo which consists of 4 identical circles with centres lf/, X,
Y and Z and a shaded central portion. The centre of each circle is joined to form the
quadrilateral WXYZ.

If the radius of each circle is 5 cm, find, in terms of n,

(a) the perimeter of the shaded region,

Answer

O) the area of the shaded region,

Answer cmz 721

(c) the total area of the logo.

Answer

3E End-Of-Year Exam 201 8 4048101
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19 The diagram shows a triangle with vertices A(4,4) , B(4, - 6) and C(4,10).

v

x

(a) Find the length of line ^BC.

Answer

(b) Find the coordinates of the point D such that ACDB is a parallelogram.

Answer D (
(c) Find the area of triangle ABC

Answer

(d) Find the perpendicular distance from A to BC.

Answer

units [1]

) tll

square units []

o 7

A
I

I

z

-4 -3 /r 2 I
1

D

3E End-Of-Year Exam 2018
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20 The diagram shows a rectangular cuboid. W and X are the midpoints of AB and EF
respectively. Given that AD : 12 cm, AE : l0 cm and EF: 16 cm.

C

t2

A

G

10

16 cm

(a) Frndangle ADE.

Answer
(b) Calculate the length of WG.

Answer
(c) Find angle WGX.

Answer

" 127

.......cm [2]

HL__--_--------

3E End-Of-Year Exam 2018 4048t01
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2

Mathematical Formulae

Compound Interest

Mensuration

Trigonometry

Stattstics

Total amount : P(l* #)'

Area of trian gle ABC: labsinC
2

Arc length : r0 , where d is in radians

Sector area: !r'e.where d is in radians
2

Curved surface area of a cone: ml

Surface area of asphere : 4mz

Volumeofacone:L*'h
3

Volume of a sphere:

ab c

41
- 7T-
3

sinl sin.B sinC

a' :b2 + c' -ZbccosA

Mean: > -fx
>.f

4048102
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1 The table below shows the population and land area of Singapore, Malaysia,
United Kingdom and Austral ia n 2016.

Country Population Area (km2)

Singapore 5.5 x 106 700
Malaysia 2.7x107 3.3 x 10s

United Kingdom 6.0x107 2.4x10s
Australia 2.2x107 7.7 xl06

(a) Find the ratio of the population of Singapore to the population of Australia.
Give your answer in the form I : n. tll

(b) How many more people live in Malaysia than in Australia? Leave your answer
in standard form. l2)

(c) Calculate the average number of people per km2 (population density) in the United
Kingdom. tll

(d) Which country has the highest population density? Justiff your answer with
workings. l2l

2 Alvin, a young adventurer, is planning a cycling expedition. He explores two possible routes.

(a) If he travels on route,4, which is 120 lan long, he expects to cover x lmr per
hour. Route,B, which is 5 km shorter than route A,has a more challenging terrain
and he would only expect to cover (x - 2) km per hour.

Write down an expression, in terms ofx, for the time he expects to take on
(i) route A,

(ir) route B

(b) He estimates that route A will take 40 minutes less than route,B.
Fonn an equation in x and show that it reduces to

2x2 +llx-720=0.

(c) solve the equation 2x2 +llx-720= 0, giving both answers correct to one
decimal place.

(d) calculate the time, in hours and minutes, that he expects to take on route,B

lll

tll

t3l

t3l

l2l

4048t02
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3 (a) Express =J ^--: . as a single fraction in its simplest form.^ 2(3p-t) (t-3p\

o)
121

Make a the subject of the fonnula - - - + -3b 3a 5c

t3l

t3l

t3l

t3l

(c) Solve the simultaneous equations.

x-2Y:$
3x =19 +4y

(d) Simpliff 2x3 x
25x)7f

I

)'

4 Mrs Wang sells scented candle wax in 3 shapes. The first shape is a cube, the second is a

cylinder of height 8 cm, and the third is a cone of diameterx cm and height 2x cm. Each
shape contains 343 cm3 of candle wax.

2x cm
8cm

(a) Taking n =3.142, calculate

(D the length of the cube,

(ii) the radius of the base of the cylinder,

(iir) the value ofx.

(b) Mrs Wang packed the cube candles into a carton box with dimensions 75 cm by
64 cmby 90 cm. Find the maximum number of cube candles that can be fitted into

the carton box.

ill
t1l

121

t3l

l2l

4048102

PartnerlnLearning
489

3E END-OF.YEAR EXAM 2018



5

BP-490

f,

Bu,y I Say 2 Day 3

Andy learned to stack plastic cubes in his play centre. On Day 1, he formed a rectangular
block with 6 plastic cubes. On Day 2,he er:Jarged his rectangular block by adding a
plastic cube each to surround the previous day's block as show in the diagram above,
and likewise for the number of plastic cubes in the block after Day 3.

Day Total no. ofplastic cubes used, N No. of plastic cubes added to
previous day's block,l

1 lx2x3 = 6 6

2 2x4x5 = 40 34

J 3x6x7:126 86

n x v

(a)

(b)

(c)

(d)

Find the total number of plastic cubes in the rectangular block on Day 6.

Give a single reason why 2555 could not appear in columnl.

Findx in terms of z.

l2l

tll

121

What is the number of plastic cubes that Andy will need to add on from Day 30 to
Day 31? I3l

4048t02
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6 ln the diagram, ABC represents a horizontal triangular field and AP represents a vertical
flagpole. B is 85 m from A onabearing of 25o and C is 170 m from A. Lenglh of BC is
180 m and the height of the flagpole is 12 m.

P

12m
80m

A
170 m

B

(a)

(b)

(c)

(d)

(e)

t1l

t3l

l2l

Calculate the bearing of AfromB.

Calculate angleABC.

Find the angle of depression of C from P.

If the cost of the plot of land is $50 per t*, find the cost of the landABC. t3l

A man walks along BC. Calculate

(r) the shortest distance the man is from A ashe walks along BC, 121

(ii) the greatest angle of elevation of the top of the flagpole when viewed by the man

as he travels from B to C. 121

85m

7 The utilities bill of a household consists of 3 components: water, gas and electricity.

In a certain month, Angela's household used 17.5 m3 of water, 68 kwh of gas and

610 kr|[h of electricity. fnr tariff rates for water, gas and electricity are $ 1 . 17 per m3,

$0.21 per kWh and $0.26 per kWh respectively.

(a) Find the total amount payable by Angela for the month, excluding GST.

(b) Given that the rate of GST on the utilities bill is 7o/o, fiid the GST that Angela has

to pay. t1l

(c) tn the following month, the consumption of gas decreased to 65 kWh, the electricity

usage increased by l5o/o, and the consumption of water remained unchanged.

Calculate

(r) the percentage decrease in the consumption of gas, 121

(ii) the total utilities bill, inclusive of GST, t3l

(iii) the percentage change in Angela's utilities bill, inclusive of GST, as compared

to the first month, stating whether it is an increase or decrease. t3]

4048102
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8 Answer the whole of this question on a sheet of graph paper.
The table below shows some values of x andy, where ! =-xz +4x+l

(a) Find the value of fr and of n

(b) Using a scale of 2 cmto 1 unit on the x-axis and 2 cm to I unit on they-axis,
draw the graph of y =-x2 +4x+l for -l ( x ( 5 . 13l

(c) Use your graph to estimate the solutions of the equation -x2 + 4x +l = 0 . lzl

(d) By drawing a suitable straight line on the graph, solve the equation

-x2 +4x+L:3- x. t3l

(e) By drawing a tangent, find the gradient of the curve / =-xz +4x+1 at the point
where x: l. l2l

t21

x 1 0 I 2 3 4 5

v k I 4 n 4 I -4

9 In the figure below, CB is parallelto DE, AC : 5 cm, AE: 4.5 cm and EB: 3 cm.

5cs

A
4-5l,'' .E 3cre E

(a) Narre a triangle that is similar to triangle ADE. State the reasons clearly. 121

O) Calculate the length of AD. l2l

(c) Find the ratio of

(r) areaof triangle ADE : areaof triangleACB, U]

(ii) areaof triangle ADE : areaof triangle ACE. tll
(d) Given the area of triangle ABC is 18.75 cm2, calculate the area of the trapezium BCDE.

121

4048t02
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10 Company X produces a mushroom-shaped table lamp which consists of a solid base and a

lampshade as shown in Diagram 1.

Diagram 1

The lampshade can be modelled by a hemisphere and the solid base has the shape of a
frustum with cross section as shown in Diagrarn 2.

S-$ em

?5 cm

25 cnt

Diagram2

Here are some information about the la:np :

4048102

PartnerlnLearning
493
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t5 sm

ICm

The height of the base is 25 cm, and the lampshade has an external radius of 15cm.

The base of the frustum is a square of side 25 cm.
The lampshade is made of glass of thickness 0.5 cm.

3E END-OF.YEAR EXAM 2018
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(a) Show thaty:9.375. tll

O) Calculate the volume of glass used to make one such lampshade. t3]

(c) Find the total surface area of the glass lampshade. t3l

Heat resistant paints protect surfaces from cracks and peel offs. A protective layer of paint is
applied on the entire lampshade and Company X produces 5000 of these mushroom-shaped
table lamps. It has a choice of three brands of paint. The table below shows the information
about the three brands ofpaint.

Brand A B C
Usage Wood, PVC,

metal
Wood, glass,

PVC
Wood, glass,

metal
Application

method
Spray Spray Spray

Coverage
per can

2m2 3m2 2m2

Volume 400 ml 500 ml 400 ml

Drv time 30-60 mins l0 mins 20-60 mins
Price per

can
$ 8.10 $12.s0 $10

(d) Which brand of paint is the best choice for Company X? Justi$ your answer and show
your calculations clearly. t5l

BLANK PAGE

4048102
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Secondary three Express
End of year Examination 2018 Marking Scheme

1a 343.4992415 B1
1b 343 B1
2 l":-x70.2x12.6xsinAB C = 60.5

2

sinABC =A.941487706

AB C =70.3"o1180" -70.3" =109.7"
B2

3a l.2y +0.8(2y +l) <25 B1

3b l.Zy +0.8(2y + 1) < 25

l.2y +1.6y + 0.8 < 25

2.8y <24.2

Y <8.64

Maximum amount of watermelon:8

M1

A1
4 Let the principal be P

P(l+0.025)4 - P: $519.07
1.10381289lP - P: $519.07
0.10381289lP: $519.07
P: $5000.05

M1

M1
A1

5a

CD is a common side.

(base angles of isosceles triangle)
Therefore frangle A CD is congruent to kiangle BDC (SAS)

M1

A1
5b AAMDis congruent ta ABMC (SAS) B1
6a 8x10{

2x10-7

80 x 10-7

2xlO-7
:40 B1

6b 8x10{ x106
:89
:0.008 kg
: 8x10-3 kg

M1

A1

7a M1

A1

1

PartnerlnLearning
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7b .r2+11x-15=0

11r+-
2

"

-45 
1=0
4

11x*-.) = 451
4

*+]] = 16.?268
2

x =7.23 or x = -12.23

M1

A1

8a (7*'y)o+(4x3)-1=1* 
1=

' 
4x3

4x3

M1

A1

8b 27k :325 +81

33k :32s +34

3k =25-4
3k=21
k:7

M1

A1

9a 2 x 2(2x+1)-x(3x-1)
3x-l 2x+l (3x-l)(2x+1)

4x +2-3xz + x
(3x -t)(2x +L)

-3xz +5x+2
(3x-1)(2-r+1)

3xz -5x -2
(l-3x)(2x +t\

M1

A1

9b 3x2 -5x-2=O
(3x+ 1)(x- 2) =0

I
3

Or x=2

M1

A1

Accept
any
other
method

10(a) INAB = l80o - 66" (int. ls, // lines)

:114"
: 360o-114" =246"

M1

A1

I 0(b) INAC =360'- ll4o -128" (./.s at a point)

:118'

Bearing : 180'+118" (alt. ls, // lines)

:298"

M1

A1

11a x:91
y:83
z:75

B2 B1 for
arry 2

1lb 107 -8n
B1

11c 107 - 8n: -234

-8n: -341
2

PartnerlnLearning
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n- 42.625

since n is not an integer, -234 is not a term in the sequence B2

12a(i\ 27

125

B1

t2a(ii) 1
5

BI

t2b 3h-=-520
h=l2cm

M1

AI

13a Substitute (0,4) into the equation

4: ka-o

k=4
Substitute (-2,100) into the equation

100:4a2
a2: 100+4

a2:25

a:5

B1

BI

13b
Gradient- 

loo-4:-48
-2-0

!: -48x* 4

M1

A1

l4a
cosZACD =-sss,/hQfi =-3

5

B1

14b
tarlBAC =1

4

ZBAC:36.9"

MI

A1

l4c Q + CD)2 :92 - 42

3TCD: 64-16

CD :3.928 = 3.93 cm

M1

AI

15a 90 minutes B1
15b

Speed:ZO *1
= 26.7 krnlh

M1

A1
15c

Or
r . 40x l0O0lll'efryc SPEG= --;--

?l x&x6O
4

4
-4-uds or 4-S4m/s

99

MI

A1

3

PartnerlnLearning
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l6a
v

x

y =x{x-2)

1m
intercepts at
(0,0) and
(2,0)
lm correct
shape

16b Minimum value: -1 B1

16c For values ofp below -1 or p < -1, the horizontal line will
not intersect the curve as the minimum value of the curve
is -1. For values greater than -1, the line will intersect the
curve twice
P>-1 B1

t7a Baseareaof ppatxid =6xB

= 48caz B1

t7b !

rohrme of plrmid = 1x48x9
J

= 144cmi

Ease areaof q,ffi = xx*
= 16'rcre?

Let the height of the sand in the cylinder be h cm.
Since the sand in the pyramid is poured into the cylinder,

volnme cf c$in&r =14.1c:n3

16,rx& =144

h=l#
16r

& = 3.8548

h : 2-9 {Cor,rect to i decisffit phce)

Perimeter o ;hadedregion =Zfir
=2rr\5)

= 104-cm

B1

17c

M1

M1

A1

18a
M1

A1

18b Area of shaded regon =702 - 7tr2

= 100 -/(1?
= (100- 25r) cm?

M1

A1

18c total, ;r.ea = Area of 4 circles *Area of shaded region

=4xfir2 +100- 25rr

=4x25r+100-25r
=100r+100-25r
=Q5tr+700) cm2

M1

A1

19a (4-4)' +(-6-10)'z =17.8885 =17.9units (3 sig fig) B1

19b B1

4
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19c 1x8x10=40 squareunits
B1

19d Let the perpendicular distance be d

lxd x17.8885 = 40
2

4= 4ox2 
=4.47

17.888s
BI

20a
tanZADE =9

12

LADE=,*_,(,lg.)
\t2)

I.ADE = 39.80557109"

= 39.8" (l dec. pl.)

M1

AI
20b

xG = rl* .lf
= J208 or 14.4222A51

WG= 02 +208 or 102 +14.42220512

=17.54992877

=17.5 (3 s.,f.)

M1

A1

20c l0
sinZWGX =

t7.54992877
ZWGX =34.73648129"

=34.7" (l dec. pl)

oR tanWGX = l0
t4.42220s1

:34.73648128

= 34.7"

M1

A1

5
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Qn
1a

Solutions to 2018 3E Emath paper 2

Foptrtratioa tf Singapore : P,spdation of Arrtralia

5.5x105:2.2x10:

2-2 x i0?

5J.tEr
1j

l: --- x l0'-t
5-5

l:0.4x10
L'_ 4

Hence, the ratio of population of Singapore to that of
Australia is 1 :4.

DiEerwe =Poux&fio* of Slhlalrsia -p@tio*r of Anstralift

=Z-7x10? -?.2x10?

=(?.7-3.?)xl0?

=0.5 x l0?

= 0-5 x lSx 1CI{

=5x10$ pe@

Hence, there are
than in Australia.

more people live in Malaysia

As.erage rlo- of, pecqrle =
Popuiatiou of L-aited Kingdnnl

Areacf Uaited King&e

6.Sx107

ilr10t
: 6-o 

= lot-=
3.4

= ?-5.q I0r

= 2Sfipeoptrei lcm:

Hence, the average number of people per kmz in the
United Kingdom is 250.

Population density = population : land area

Population density of Singapore = 7857.14
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Marks

B1

m1

A1

Remarks
Easy
qn,many
students
got full
marks.

Some did
not work
out pop

1

b

c

B1

d
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Population density of Malaysia = 81.81
Population density of Australia = 2.86

Population density of Singapore is the highest.

M1

A1

B1

B1

density of
allthe
countries,
so cannot
conclude
that SG is
highest
6 marks

Many did
not give
units or
gave
wrong
units

Some used
120
instead of
115 km

Weaker
students
use 40
mins
instead of

'!

3 hours

2ai
?ime *mfor ru*e r- Distarce tra*e&d

Sp€ed

aii

1?0
h

s
Hence, the time that he expects to take on

1?0

route A is "r h.

Since route B is 5 km shorter than route A,
Sistasce csvered &r rorfre .8 = 120 - 5

=I15&cE

Since he expects to cover {x- }} km/h in route B,

?im* Ukea byfrrror:te .8
Distuce

I rrs ).
=l'-----: ln\x -{J

b

Hence, the time he expects to take on

route B i5

Since he estimates that route A will take 40 minutes
.'

or 3 h less than route B,

PartnerlnLearning
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Tme tarkeufos

rst*e 3

Comparing
havea:2,b:ll
and

_b+.lF_k;
ff=-

Is

Tire takeefor

rmte,{
115 120

1

J

?

x-Z x
115x-120(x-2)

d*-3)
1 I5x- l30x+ 2{0

xr -?x
-5x+240_} 

-2'
3(-5x+24i0 = ?(x! -2x)
-l5x+ 720=2x? -4r

2x3 -4x+15r-7?0= 0
2x: + llx- 720= D {Shsraro}

with ai * bx + c: 0, we

3

?
=-

3

1

=-
3
?

=-
1

M1

M1

A1

M1

A2

M1

A1

Some
mixed up
the order
of
subtraction
, some
could not
handle the
algebraic
manipulati
on to get
the
required
quad
equation.

Weaker
students
cannot
give the
correct
formula,

Many
rejected
negative
answer at
this part.

Some did
not read qn
to give to 1

dp.

Some did
not know
how to
change
0.9739 h to
58 mins.

c

2(2)

-11+ J58St

d

4
:16.4}} cr -?1-9?? {Correctto3decimatr places}

: 16.4 or -]1-9 (Correcttoldeciroal Slece)
\:)'

Since the speed is a positive value, x: 1.6.422.

Ttme takea in rsrse B: 1r5

(16.422)- ]
:7.9739 h

= t h lSman

Hence, the time he expects to take in route B is7 h 58 min.

PartnerlnLeaming
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v 3 v 1 ok

Weaker
students
cannot
handle
fractional
algebraic
f,anipulati
ons,
having
many
misconcept
ions.

Some left
answer
without
dividing by
3 or have
fractions
/decimals
within the
fraction.

Generally
ok except
for
careless
mistakes
by weaker
students.

2{3p-1}

Lzl
---+-3e k 5e

112
3& 5c 3a

$-3p) 2{3p-li -i3p-}
73=_+_2t3p-r) 3r-l
7 3{2}=_+_2(3p-l) $3p-l)

7+6
2(3r-I)

i3
?{3p -l}

M1

M1

A1

M1

A1

M1

b

211
3a 35 5r
2 _ 5c _3b
3a 15tu 15&e

2 k-3S
NilI

3a

3n

1}&c

15&e

2 k-3&
gf rse6 ]

u 
- -l3 L5c -361

10tu

5r -3&

c x-2y =$ l)

3x:19+4y --(2)

Rewrite (1) x:8+2y

Put (3) in (2)

3(8+2y):19+4!
24+6y =19+4y

)
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nPut

x

2y =-5

v:-2!'2

1

k,,{ziil= = r- *li
t a"o. J 2.y'

2x5 ,-,1 t 1=-T* irlL+!

^1v=-z-'2
t+2r-11

(3)

J

A1

A1

B1

M1

d

4ai

tr*--" ="*l

r = * 3-6940 (Cs,rect to 5 sig. fiS.)

r =*3-69 (Caxec* to3sfg. fig-i

PartnerlnLearning
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M1

M1

NZ

= A'"--

Weaker
students
did not
take
square root
of 25 and
4, some
brought f
up.
'12 marks

Most can
do.

Generally
ok except
for weaker
students
who mixed
up the
formula.

ii

]x
=-

v

Let the length of the cube bey cm.

V'o&me of *lbe *3*3eqxr

f =H3
j,**m

Hence, the length of the cube is 7 cm.

Let the radius of the base of the cylinder be r cm.

Vslrrce of cylbfu =343c43
3-L42xrz xB =343

25-13612 =343

7 343
' = ?1136

tta
r&
D

ld, I
)- l
\"aJ

Since r)0,r:3.69.

I 3+3-
-_! Ir - -!--

\J 15-116
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Hence, the radius of the cylinder is 3.69 cm.

iii Volume of cone:343 cm3

A1

M1

M1

A1

M1

A1

:"(;)' ex):343

L*.A2x
3 t*) (2x):343

Many used
x as radius
instead of
diameter.

Many got
this step
but cannot
handle the
manipulati
on after
that.

A lot of
students
used vol of
box divide
by volume
of cube.

Common
misconcept
in across
classes.

8 marks

Many can
see the
pattern and
give
correct
answer
without
much
workings

b

x'
343x2

!*J42
3

x = 11654.9969

: 8.68 cm

71=fi.z
7

I =9.14
7

9!=D.86
7

Hence, murimum number of cube candles that can fit in the
cartonbox:10x9x12

: 1080

5a Continuing the sequence,

No. of plastic cubes added,

86

388 -1?6: 16l

55S-388=?63

PartnerlnLearning

6

34

Day
No. of plastic cubes
used, N

1 lx?x3=5

2 2x4x5=4S

3 3x 6x 7 =726

4 4x I x9 =]88

5 5x10xll=55&

508

M1
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lol 6xLlx13 = 936 936-55CI=3S6
A1
Or
82

b

Total number of plastic cubes in the rectangular block in

Day 6 is 936 .

Observe that allthe values in A are even numbers.
Since 2555 is not an even number, it could not appear in 81

column A.

No.off @stic c*dbes on day 1 = I xlxS
lx2(1)x[2(1)+1]

Ne.of Sasth crser ooday 2:2x4x5
:2 x2(2)xl2p) + ll

Nc.cf pestic e&€io$day 3: 3 x6x7
3:2(3) x [2(3) +l]

. )(,*nx?.{n}xfirr}+{
*dlxfiltr+'} 

Flbnce" x= n(2n)(2n + 1)

d Nc.cf pkstic ex6rs or.&f 3l =3ll{3lilp{31} + 1I

= I?1086

No. of plastic cubes on day 30 = 30[2(30)][2(30) + 1]

= 109800

Hence, no. of plastic cubes added on day 31 is 121086 -
109800

= 11286.
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Some did
not
mention
about odd
nor even
numbers,
but
showed a
half page
working to
justify a 1

mark
answer,

Many can
see the
pgttern and
$ive
correct
answer
without
much
workings

Many can
see the
pattern and
give
correct
answer
without
much
workings.
Marks
deduced for
omission of
essential
workings for
this part only
8 marks

c

M1

A1
Or
82

M1

M1

A1
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6a Bearing of Afrom B = 360" - 155'= 205"

b Using Cosine Rule,

cosZ.ABC =
852 +1802 -l7oz

2(8sxl80)
10725

30600

_ t43
408

ZABC =69.482:69.5o

c
tan IPAC = 

72

170

81 ok

M1

M1

A1

M1

A1

M1

A1

Generally
ok except
for weaker
students.

Some
didn't give
to 1 dp.

Some
didn't give
to 1 dp.

Due to
rgunding of
angle ABC
to different
accuracy,
many
possible
answers
are
acceptable
as long as
final
answer is
given to 2
dp.

ok

Badly done
in weaker
classes.
Many left
blank.

1PAC =r*'[-]1]
[ 170/

= 4.0o

d eost of land ,{BC = 50x,Area of ,{.Sf,' M1
1

= 50x ;x 85 x 180 x sin 69.4826
z

$ 358236.4156

,=$3582i6.42

ei sn 169.4826 = 
dtt
85

dist *s 79.6 m

_i2
tanS=

79.60809236

I lY 8.5?2139'

*c 8.57"

Greatest angle of elevation is 8.6".

eii

M1
A1

M1

PartnerlnLearning
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A1
13 marks
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b

7a

iii

Arcrufi pa+'ab{e = 1 ?.5{Sl - I 7} + 68($CI.2 1} + 61{S0-?6}

= $193-355

= 5193.36 {2 decimal phces)

GST = 7 
xS193-355

l0s
=$i3.33 G decimat places)

-Yodecreass - 
68 -55 x 1sffi6

68

= 4.41Yo (_1 sqs-fig_)

BE wi&M GST == 17.5 ($1.17) + 65 ($o.zt1*ffitu,olt$0.26)

= $ 216.515

tv1

A1

B1

Accuracy
isa
problem
here.

Accuracy
isa
problem
here.
Some did
not read qn
as asking
for GST
but gave
price with
GST.

ok

Accuracy
is also a
problem
here.

Some gave
wrong
denominat
ed.

ci
M1
A1

M1

M1

= $X3I.6? (ideciaal places)

Clr""ge ilr b*t = $131.67 - ($193.36 + $13.53)

: 534-78

Bffi *r& G$r =.l.$Gzr,;.sry
100

g6change- 24-78 xloo%
193.36 + 13.53

A1

M1

M1

A1

=12.0% (3$s-Es)

There is a12.0Yo increase.
11 marks
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8a z.=-!.k=-4 x:2, n: 5
82

B1
conect
scale

B1
conect
points
plotted &
axes
labelled

B1
smooth
curve
passing
through
all
plotted
points

M1

Weak
students
from 3E4
cannot
even get
these
marks!

Generally
ok except
for very
weak
students.

b

c From : answer rounded to 2 dpor less (read from M
individual graph, accept -0.336 to -0.136 ,4.16 to 4.36)

d Draw the liney --3 -x
From graph, .r = answer rounded to 2 dp or less ( read from
individual Braph, accept 0.338 to 0.538 ,4.46to 4.66)

Tangent drawn at x = | with coordinates seen or triangle
drawn.
Gradient :2 (rcad from individual graph, accept 1.5 to 2.4)

B1

PartnerlnLeaming
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A2

e

A1

12 marks
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9a LACB with justifications below

ZCAB is common.
ZACB: ZADE ( corresponding angles, CB ll DE)
LACB is similar to A,ADE(AA similarity test )

bADAE

A1

M1

M1

A1

A1

A1

A1

ok

No marks
for just
stating
without
reasons or
details

AC
.l.D

,{B
4.5

ci

d

cil

5 7_5

4.5x5
AD=

?.5
:3cm

9
[HJ'={;)'

ok

Badly done

ok.
Ecf marks
given

8 marks

)t

Ratio : 9 :25

Ratio:3 : 5

Araof trapezi'ffi BCEE' ?5-g
M1Areaof &,{BC 35

^Aread trry€sits BCDE = ]9 xl8.?5
,ri

= 12cn?
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M2b

10a j; 15

c

35 ,lS

I:9-3'75 ttul\la)

vGre cf elass =1**rr' - i*, -s.*'
= 683.558

= 684cm3 i3s€. & )

M1 Ratio must
be seen or
using area

A1

Weak
students
used
wrong
formula,
some
added
frustrum
volume.

As in part
M1M1 b

A1

d

Total area of the lampshade to be painted
: Ztt (l 5)z + 2n(l 4,5)2 + n (l 5)2 - n(14.5)2
:2781.09 cmz
:2780 cnf'

Total area to be painted:2781.09 x 10 a x 5000 m2
:1390.545 m2

Brand A cannot be used as it does not work on glass.

Brand B

1390.54s :463.5
3

464 cans needed. Cost: $( 464 x 12.50 ): $ 5800

Brand C

139054s _ 695.2
2

696 cans needed. Cost: $(696 x 10 ): $ 6960

Company X should choose brand B as it is cheaper.
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Attempt to
find area to
be painted

Mention
that Brand
A cannot
be used on
glass

Attempt to
find
number of
cans
needed
and cost
for B and C

correct
choice
based on
their
calculatio
ns
12 marks

M1

A1

M1

A1

M1
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