
BP - 328

NORTH VISTA SECONDARY SCHOOL

END-OF-YEAR EXAMINATION 2021

( ) CLASS:

80

SUBJECT: ELEMENTARY MATHEMATICS (PAPER 1)

LEVEL / STREAM: SECONDARY 3 EXPRESS

SUBJECT CODE: 4048/01

DATE: 4OCTOBER

TIME: 2 HOURS

READ THESE INSTRUCTIONS FIRST

Write your name, register number and class on all the work you hand in
Write in dark blue or black pen.
You may use a pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or conection fluid.

Answer all questions.
lf working is needed for any question, it must be shown with the answer.
Omission of essential working will result in loss of marks.
The use of an approved scientific calculator is expected, where appropriate.
lf the degree of accuracy is not specified in the question, and if the answer is not exact, give
the answer to three significant figures. Give answers in degree to one decimal place.
For z , use either your calculator value or 3.142, unless the question requires answer in
terms of z .

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question
The total of the marks for this paper is 80
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Brackets

Fractions
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Others
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,

Mathematical Formulae

Compound Interest

Mensuration

Trigonometry

Statistics

Total amount =

Curved swface arca of acone=ttl

1+ '
100

Surface area of a spherc: 4rrz

Volume of a con 
" 

= Lrn 'n

Volume of a sphere =
,l

nr'4
;
J

1

Area of triangle l96: 
=absinCZ

Arc length = rd, where d is in radians

t^
Sector area: Ir'0 , where d is in radians

?

a bc
sinl sinB sinC

a' = b2 + c' -2bccos A

ratr-

Mean = --:-->f

Standard deviation =

PartnerlnLearning
329
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J

Answer all questions.

t (a) Arrange the following in ascending order.

3 , tr , 3.142 , 3.14
50

7

(b) Write down the number that is exactlv halfuay betw."r, ! -d Z28

Answer tll

2 Given that 27'-t = l, find the value ofn.

Answer n : t2l

PartnerlnLearning 330
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1

3
2'

3
y -- x2 -3x+2

^3Y=5'x

v x
1

x
Y=x3 +4

Write down a possible equation for each of the sketch graphs below.

In each case, select one ofthe equations from the box above.

(a)

Answer

(b)

x

Answer

v

x

v

tll

tll

4 (a) The equation ofthe line /, is x+4 =0.
State the length of the shortest distance between { and the point (5, -1).

Answer

(b) Find the equation ofthe line that is parallel to the x-axis and passes through

the point (4, 7) .

Answer

units I I ]

PartnerlnLearning 331
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5

5 (a) Written as a product of its prime factors, 3500 = 2' x5v x7 .

Find the values of .r and y.

(b) The number 3500t is a perfect cube.
Find the smallest positive integer value of k.

v Lzl

6 A container is filled with water until 70% full.
207o of the water in the container is used.

T\erc are 476litres of water left in the container.

Calculate the capacity of the container when fuIl.

litres [2]

PartnerlnLearning

Answer

332
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6

7 An equality in: is represented on the number line below. The markings on the

number line are at equal intewals.

a

(a) State the inequality in x.

4nswer....,...,..,

(b) State the smallest prime number satisfuing the inequality.

Answer

7

tll

tll

8 Expand and simplifu the following algebraic expressions.

(a) 2(x+3y)-5y,

Answer

(b) 4x-x(3-y).
t1l

PartnerlnLearning

Answer

333

tll
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7

9 The value of x2 - y2 =12.
Given that .r and y are positive integers and x > y , fmd the value of .r and of y.

Answer x = - -. .. .. .. -. .-.. y : t2l

10 Jane borrowed $8000 from Bank A for 3 years.

Bank A charges 1.5% compound interest per annum compounded quarterly.
Jane would have paid the same amount of interest if she borrowed money from Bank
B for 3.5 years, which charges simple interest of r7o per annum. Find r.

PartnerlnLearning 334
[Turn over
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8

l1 A supermarket sells a particular type offresh milk in two different tlpes of packaging

at different prices as shown below.

Andrea said that it is morc cost saving to buy Package A'
Do you agree? Explain your answer by showing your working clearly'

P A Package B

2 Litres
Price: I for $6.34

830 ml
Price: 2 for $5.85

Answer

t3l

PartnerlnLeaming
335
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9

t2 If .r=-5 is a solution ofthe equation 2x2 +9x-a=0,findthe other solution of the
equation.

Answer x: t3l

13 (a) Express .r2 +6x+1 in the form (.r+a)2 +b.

Answer

O) Write down the coordinates of the minimum point on the graph of

Y = x2 +6x +1.

Answer(................., . . . .. . . . . . . . . . . .) tU

tzl

PartnerlnLeaming 336
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l4 The diagram shows a trapezium I BCD with AtsllDC.

D is due south ofl. Atgle DCB =145' and angle BAD=110'.

t0

C

B

A

t)

(a) Fird the bearing of B from A.

O) Find the bearing of C from B.

Answer

Answer

t1l

t2)

110'

I

t5 Factorise completely

(a) 1opq2 -14p3q2,

PartnerlnLearning

Answer

337

tll
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ll

(b) 4ax -2bx + 6ay -3by .

Answer t2)

t6 In the figure below, l.BC is a straight line.

It is given that BD = l5 cm, DC = 8 cm afi, BC =17 cm.

D

15 8

A t7

(a) Show that triangle BCD is a right-angled triangle.

B C

Answer

t,.l

O) Express the following as a fraction in its simplest form.

(r) cos ZCBD

Answer cos ICBD :

(ii) sinlABD

Answer sit ZABD :

tll

t1l

PartnerlnLearning 338
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t2

17 (a) Given;r andy are integers such that -2<x<5 and -5<)'<4, find

(D the largest possible value of ry2,

Answer . .........tl]

(ii)
.3x

the smallest possible value of : .

v

Answer tll

(b)
3-x+5 4x-3
42

Answer....... t2)

PartnerlnLearning
339



Country Monaco Singapore Hong Kong
Population 3.951x l0a 5.897 x 106 7.553 x 106

Land Area (km2) 2.01 7-103x102 L 104 x 103

BP - 340

l8

l3

(a) Using information from the table above, find how many more people lived in
Singapore than in Monaco, giving your answer in standard form correct to 3
signifrcant figures.

Answer l2l

@) Given that Population Densit, = fop:llttoo , derermine whether Hong Kong or' Land Area
Singapore has a higher population densiry. JustiS your answer with calculations.

Answer

tz)

PartnerlnLearning 340
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t9

t4

(a) Sketch the graph of y=(x+2)(3-x) on the axes below'

lndicate clearly the values where the graph crosses the x- and y- axes'

Answer
v

x

(b) Write down the equation of the line of symrnetry of the gaph'

Answer

(c) Find the coordinates ofthe turning point.

Arcwer (................. , . . . ' . . . . . . . . . . . .) tll

0

t2)

t1l

20 (a) Solve the equation ?. ; = ,

Answer x :

PartnerlnLearning 341

t2)
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l5

20 (b) Solve these simultaneous equations

Answer x :

v ... t3l

PartnerlnLearning 342
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t6

2t A container is made up of a cylinder and a cone which has a height of 20 cm each'

Water is poured into the empty container at a constant mte. It takes 14 seconds to frll
up the container.

20 cm

20 cm

I

(a) How long does it take to fill up the entire cone?

Answer .................. .. s [l]

(b) On the axes in the answer sPace, sketch the graph showing how the depth ofthe
water in the container varies over the 14 seconds.

Answer

Depth of water (cm)

20

40

-+

0
Time
(seconds)

t2l
3.5 7

PartnerlnLearning
343
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))

t7

A solid cuboid has length 25 cm, width 12 cm and height 8 cm.

(a) Calculate the total surface area ofthe cuboid.

(b) A tin ofpaint can cover an area of60 000 cm2. How many cuboids can be
completely painted using just I tin of paint?

Answer tzl

(c) State one assumption made in your calculations to part (b).

Answer

tll

PartnerlnLeaming 344
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l8

23 (a) It is given that 7: A2 +41

B

(i) Find the value of T whert A=-3 and B=2.

Answer T :

(ii) Express ,4 in terms of B and L

Answer.....

tll

t3l

(b)
-2 - -1Simpriff ffi

PartnerlnLearning

Answer

345

t3l
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24

l9

In the diagram,IECD is a square of side 16 cm. BE is an arc of a circle with centre

I and radius rF cm.

D

t;

A t:
VJ

B

(a) Calculate the perimeter ofthe shaded region .BEC.

Answer cm [3]

(b) Find the area of the shaded region BEC.

Answer

C

E

cm2 131

End of Paper

PartnerlnLearning
346
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NORTH VISTA SECONDARY SCHOOL

END_OF_YEAR EXAMINATION 2021

( ) GLASS:

80

NAME:

SUBJECT: ELEMENTARY MATHEMATICS (PAPER 2)

LEVEL / STREAM: SECONDARY 3 EXPRESS

SUBJECT CODE: 4048/02

DATE:6OCTOBER

TIME: 2 HOURS

READ THESE INSTRUCTIONS FIRST

Write your register number and name on all the work you hand in'

Write in dark blue or black Pen.
You may use a pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

Answer all questions.
lf working is needed for any question, it must be shown with the answer'

Omission of essential working will result in loss of marks

The use of an approved scientific calculator is expected, where appropriate-

ri ine J"gre" of iccuracy is not specified in the question, and if the answer is not exact, give the

an.*er i-o thre" significant figures. Give answers in degrees to one decimal place-

io, o, ,a" either-your calculator value or 3.'142, unless the question requires the answer in terms

of tr.

The number of marks is given in brackets [ ] at the end of each question or part question.

The total of the marks for this paper is 80-

For Examiner's Use

Category

Accuracy

Brackets

Fractions

Units

Others

Matks
Deducted

This paper consists of 22 printed pages.
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2

Malhemartcal Formulae

Compound Interest

Mensuration

Trigonometry

Statistics

Total amount : .(,. #)'

Curved surface area of a cone = ztrl

Surface area of a spherc = 4xr2

't_
Volume of a cone: lzrzh

,

Volume of a sph "r": 
! ,r'

Area of triangle I BC: labsnC

Sector area : f,r'e , *lo" d is in radians

Arc length = rd , where d is in radians

a b c

sinl sinB sinC

a2 =b2 +c2 -2bc cos A

M" =?3

PartnerlnLearning
348

StandardDeviation: EElrd
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3

Answer all the questions.

1 (a) write as a single fraction in its simplest form 
;*.:-r-

Answer

6 2,l

t3l

t2)

(b) Simplify
36y6

Answer

349
[Turn over

PartnerlnLearning
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4

f (c) Given that 9k - | =27 \\F, find the value ofk.

2 Janet spends a certarn amount of money for her montbly petrol bill.

(a) In April, the price ofpetrol was $:r per litre.
Janet paid $560 for her petrol bill that month.

PartnerlnLearning
350

Write an expression, in terms of :r, for the number of litres of petrol used by
Janet in April.

Answer

Answer k =......................... t3l

litres [ 1]

(b) In May, the price of petrol was decreased by $0.30 per litre.
Janet still paid $560 for her petrol bill that month.

Write an expression, in terms of.r, for the number of litres of petrol used by
Janet in May.

Answer Iitres []
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5

2 (c)

(d)

Janet used 20 litres of petrol more in May than in April'
Write down an equation in , and show that it reduces to 201- 6x - 168 : 0'

Answer

Solve the equation2}f - 6x - 168 = 0, grving your solutions correct to two

decimal places.

Answer x : or

t3l

t3l

351
[Turn over
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6

2 (e) Find the number of litres ofpetrol used by Janet in April.

Answer

3 The points P(-5, -3), S(10, 15) and I(2, -3) are shown in the diagram below.

litres [1]

s(1 1s)0

P (-5, -3) r (2, s)

(a) Find the gradient of line,SP.

PartnerlnLearning
352

Answer t1l

x
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7

3 (b) Find the equation ofa line which is parallel to 'SP and passes through point Z

Answer

(c) A point B, with coordinates (2, y) is such that the area of triangle PTB is

42 units2. Find the values ofY.

Answer y =

...t21

or..... .. t3l

PartnerlnLearning 353
[Turn over
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8

4 The diagram shows a speed time graph of an object I during a period of40 seconds.

Speed

80

Object I

28

2s 30 Time (s)

(a) Calculate the deceleration of objectl when the time is 36 seconds.

Answer 'J,ls2 12)

(b) Calculate the speed of object I at 27 seconds.

PartnerlnLearning
354

0

Answer m/s [2]

I
I
I
I
I

I
I
I
I
I
I
!
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9

1 (c) Object I started its joumey from the same place and same time as obiect A'

It accelerated uniformly and met object I when the time is 30 seconds'

Calculate the speed of object I when it met up with object ,4'

Answer m/s [2]

(d) On the axes in the answer space, sketch the distance-time graph of object I for

the fnst 40 seconds of the motion, labelling your distance-axis clearly'

Distance (m)

0 3025 40 Time G)

t3l

PartnerlnLearning 355
[Turn over
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l0

5 The diagram shows a metal tin with a uniform cross-section /lfBCD.
ABCD is a rectangle, O is the midpoint of DC and,4NB is an arc of a circle with
cenfre O. AB:70 cm, AD:12 cm and the length of the metal tin is 28 cm.

A

12 cm

D o C

(a) Show that acute angle AOB :0.790 radians, correct to 3 significant figures.

Answer

PartnerlnLearning
356

cm

t2l
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s (b)

l1

Calculate

(i) the area of segPent dly'B,

(il) the total volume of the metal tin

Answer ... , cm2 141

cm3 121

PartnerlnLearning

Answer

357
[Turn over
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12

6 In the diagram, ABCD is the base of a cl.boid ABCDPQRS.
RC = 32 cm and, AB = BC = 10 cm.

,s

32 cm

l0 cm

P

C

A lo"
(a) Calculate the length lC.

Answer cm []

(b) Ifthe cuboid is inscribed in a sphere of radius r cm such that all the vertices 1,8,
C, D, P, Q, R and S are on the surface of the sphere.

(i) Find the value ofr.

PartnerlnLearning
358

D

Answer cm [2]

I
I
I
I
I
I
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6 O) (ii) Calculate the volume of the sphere.

Answer cm3 111

PartnerlnLearning ?EO
[Turn over
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7
--2

The variables x and y are connected by the equation , = ':- * 1l - a .5-r
The table below shows some values of: and the corresponding values ofy.

t4

x 1 1.5 2 3 4 5 6 7

v 7.2 2.45 0.3 -1.2 -1.05 0 p 3.9

(a) Find the value ofp.

Answer p :............ .......... tl]
2

O) On the grid on the next page, draw the graph or y = { * 1I -S fo,5r
l<x<7.

t3l

(c) By drawing a tangent, find the gradient of the cttrve at x = 2 .

Answer

(d) use your graph to find the solution ofrhe equarion { * ]i-, =, **"5-r
range 1<.x<7.

t2)

PartnerlnLearning
360

Answer x =....................... tU
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v 15

7

2

0
x

PartnerlnLearning JOt
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l6

7 (e) (i) On the grid in part (b), draw the line y = -f x+4 for I < x < 7.'2

(ir) Write down the x-coordinates of the points where the two gaphs
intersect.

t2)

Answer x = ....... or .......... .............. t2l

(iii) Given that these values of.r are the solutions ofthe equation

2x3 + Ax2 +B.r+150 =0,
find the value ofl and the value of ,B.

Answer A

Partnerln Learning
362

a : ................ ....... t2)
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t7

8 P, 8, R and S are four points on level ground. P is due west of Q and the bearing of p

from R is 158'' sP : 94 m, PQ= 249 
^, QR= 135 m and angle PSR : 46''

N

R 1580

135 m

94m

P 240 m

(e) Show that angle P QR = 68" , stating your reasons clearly'

Answer

(b) Calculate

(D the distance PR,

Answer m [3]

o

t2l

PartnerlnLearning 363
[Turn over
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8 O) Gi) anglePiR,S,

(iii) the area of tnangle PQR,

l8

PartnerlnLearning
364

Answer .12)

Answer n2 l2l
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t9

8 O) (iv) the shortest distance from R to PQ.

Answer

(c) A vertical tower of height 42 m stands at the point R'

Find the greatest angle of elevation ofthe top of the tower from a person

walking along PQ.

Answer

m [2]

t21

PartnerlnLearning 365
[Turn over
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20

9 Jackie wants to set up a buffet restaurant, where each buffet set consists offree flow
of meat, vegetables and soft drinks.

Jackie needs to decide how much he should charge each customer for a buffet meal.
In order to do so, he did a market survey.

PartnerlnLearning
366

Estimated
number of
customers
per day

200 customers

[Assumption: Exactly half of the daily customers belong to
group A and the other halfbeloog to group B.l

Dietary
behaviours

Group A
Consumes at most 2.5 kg of meat per person.

Grouo B
Consumes at most 400 g of meat and 350 g ofvegetables
per person.

Drink
consumption
per customer

About 600m1 ofsoft drinks per person.

Cost of food supplies (costs excluding 7% GST)

Meat Per kg
Minimum order of at least 250kg
Minimum order of at least 400kg

20
90
'70

$5

$4
$4

Vegetables Per kg
Minimum order of at least 15kg
Minimum order of at least 25kg

$0.80
$0.70
$0.60

Soft dri*s Per boule (l litre each)
I box of 100 bottles

$1.80
$ 120

Note:
. Cost offood supplies should take up maximum 30% of your buffet pricing.
r Buffet pricing should be inclusive of GST.

Iteni Description Unit cost
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9 (a)

2t

Estimate tlle maximum amount of vegetables (kg) that will be consumed in a

day.

Answer

(b) Estimate the maximum amount of meat ftg) that will be consumed in a day'

Answer

ke [1]

ke Ul

PartnerlnLearning
ITurn over
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22

9 (c) Using only the information provided, suggest a reasonable amount for Jackie to
charge for a buffet per person.

Justify the decision you make and show your calculations clearly.

Answer

t8l

End of Paper

PartnerlnLearning
368
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la 7
3 ,3.14, tt,3.142

50
11

l6
2 27n-r =1

(3:1n-t - ,
^3n-7 .0J =J

n=1

or

ttn-l "t-0

n-1=0
n =l

3a 2
v 2x

3b v-4-s
4a 9

l=7
5a 3500 = 22 x 53 x'7

x=2,f3
5b k = 2x72 =98
6

Amount of water in the container = 
416 *100
80

= 595 litres

Capaciw of contaia"l = 2! x 100 = 850 litres
70

7a .r>-1 (OR -l<r )
7b 2

8a 2(x +3y) -5y =)ya y

8b 4x-x(3-y)=vary
9 *2 - Y2 =12

(x + y)(x - y) =12
(4X3)=12 oR (6X2)=12 oR (12X1)=12

.'.x=4,y=2
10

r=8oooI
1.s//4lf- I100

= 8oooIl* l'5
400 )'

= 8367.5 186

PartnerlnLearning
370

Markins Scheme for Sec 3 Paper I 2021

lb

4b



BP - 371

Interest = 367.5186

367.5186 x 100

367.5186= 
8ooo-Y'3 5

8000x 3.5

=1.31 (3 s0

1l

Yes, agree. Packing A is cheaPer.

OR

Packing B
5'85 ,2000 = $?.05 for 2 litres (M2, Al for agreeing)
1660

Packing A
6'34 

=$0.00317 lml
2000

Packing B
5'85 - 5'85 

- $o.oo3s24tnt
2x830 1660

a--5

2xz +9x -5 = 0

(x + sX2x -1) = 0

z(-s)z +9('s)-a=0

I
2

12

x2 +6x +l

=(x+3\2 +l-32

= (x +3)2 -8

13a

(-3, - 8)13b

070"14a
L4BC =l8O'145 =35"
ABN =180'70=r1O"

INCB =145 -110 --35"

ICBS =35"or

Bearing =180+35 = 215"bearing = 360-110 -35 = 215'

l4b

l5a 10 pq2 -14p3 q2

=zpq2(s-7 p2)

PartnerlnLearning
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15b 4ax -2bx +6ay -3by
= 2x(2a -b) +3y(2a - b)

=(2x+3y)(2a-b)
l6a BC2 =172 =289

BD2 +DC2 =152 +82 =289

Since BC2 = BD2 + DC2 ,by the Converse of Pythagoras theorem,

triangle BCD is a right-angled triangle.

16bi 15

t7
l6bii 8

17

17 ai largest ry2 -- (5)(-r2 = ns
17a1i

smallest
3x 3(s)

l5
v I

nb 3.r+5 4x-3
42

2(3x+5) <4(4x-3)
6x +10 <l6x -12
22 <l0x

2!.t
5

l8a (5.897 x 106) -(3.951x 104) = 5.86 x 106

l8b Hong Kong

7.553 x 106
L,ensrtyri( = lld,l0r-

= 6841.485507

Singapore

Density56
5.897 x 106

7.103 x 102

=&302.12s862

Singapore has a higher population density.

PartnerlnLearning
372
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-2

6

3

l9a

19b .r = 0.5

19c r!. o1r'24or(0.5, 6.25)

I

5(.x-1)+3:r =l or

x-l . x _
35

5(x-l) 3x -

15 ls15

8;r-5=15
x=2.5

20a

I+4v = ls --(l)2'
x-y=3 --Q)
(l)x2,x+9Y=30 -<3)
(3)-(2\, 9y =27

l=3
x=6

20b

2la t4
- = J.)s
4

40

20

1 43.5

ztb

PartnerlnLeaming
373
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22a 2(25x12)+2(2s x8) +2(l2x 8)

=1192
22b 60000 -^ s0

-=fu- 

or1792 149
50 cuboids

50.33557047 or 75oo

149

22c Any logical answer
The amount of paint used for each cuboid is ffi t t eZ
There is no spillage ofpaint.
The thickness of paint used for ffi cuboid is the same.
The ffiJi surface area of ffi cuboid is iffi the same.

23ai 5

23all

23b x2 - x-2 _ (x-2)(r+l)
3x2 -t2 3(x+2)(x-2)

x+l
3(x +2)

24a AC=.,li+r=J6

na = 
f,{z 

* r, Ji) = 1.36034s

Perimeter = Jf +1.360349+(G -\6)
= 3.81 cm (3 s0

24b
Area ofsector = 

I (aX
8'"

=3o
8

J*
or 1r"6i'r1r

24(or 1.178097)

Area of shaded res,., = ! f .6 , ...61 - f,
= 0.322 cm2 (3 s0
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2021 Sec 3E EM EOY Paper2 (Marking Scheme) 80m
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(x - 5)-

19 -3x
(jr - 5)-

(x - 5)- (jr -) )

4-3(x-s)
(r - 5)'

4-3x +15

43

-+-
(r-5)- )-r

43

a)(

36v"

36v6

-1by'

6x

*l

,8

6

I_,

t

I

)'

l(b)

gk't =27xJZk

32(r-1) _ 33 x 30.5t

^2k-2 .l+0.5IJ =J

2k -2 =3 +0.5k

r.5k -- 5

k4!
J

1(c)

No. Solutions
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2(a) 560

x
2(b) 560 5600or-

(.r - 0.3) l0r-3
2(c) 560 560

20
(x -0.3) x

560.r-560(:-0.3)
=20

x(x - 0.3)

560x - 560(r - 0. 3) = 20(x2 - 0.2 x)

560x- 560x +168 = 20x2 -6x
zoxz -6x-168=0 (Shown)

2(d) 20x2 -6x-168 = o

-(-6) t 4(20X-168)

2(20)

_6x.,lli4i6
40

=3.052154372 ot

=3.05 (2d.p.) or
-2.',752154372

-2.7s (2d.p.)

2(e) No. of litres of petrol used in April = .-+9- -' 3.052154172

= 183.4769581

: 183 litres (3 s.f.)
3 (a) s00,ls) P(-s,-3)

Gradient sP =15 
+3

10+5

=11
5
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Sub 7(2,-3) intoY=9*a"

-t=9Q\*"5"

or 5y=6x-276-2v=-x-5-
5)

7)1
c =-)- of --55

3(b)

3(c)
Area of APIB : lx Basex Height

2

42 = Lx Basex|
2

Base --12

v=-3-12
= -15

Y=-3+12 or

-o
80

l0

= 8 m/s2

80-0
Acceleration =-30-40

= -8 rnls2

Deceleration = 8 m/s2

orDeceleration
4(a)

(2s,28) (27,y) (30,80)

y-28 _80-28
27 -25 30-25
y-28 _52

25
u=42-*2s'5

v = +81m/s or
5

48.8 m/s

4(b)
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4(c) Letp be the speed of object B at 30s.

lx 30x p = (28x zsl * [], tza * sol' s)

15P =7gg*27t
15P =970

7
t=6Ai rnls

4(d)

Distance (z)

13'70
(700+270+400)

970
(700+270)

700

0 25 30 40 Time (s)

s(a) 5
tan.r = -12

x = 0.394791119

ZAOB=2x0.394791119

=0.789582239

=0.790radians (3 s.f.) [Shown]
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5OX')

=13

Area of Segment

: Area of sector I OB - Area of triangle AOB

1

2
r2o - Labsno

2

= (;*B"o.78ss82ns)
I

z
x l3 x l3 x (sin 0.789582239)

Or
= 66.'71969923 -60
:6.719699229

=6.72cm2 (3 s.f.)

lxl0x12
2

OR

Area of Segment

: Area of sector IOB - Area of tri angle AOB

I
2

(t-t;

,20 - labsno
2

, r:', o.zeo) -(1 "rr,,, * G,n o.rso))

= 66.7s5 -60.02485152
= 6.730148481

=6.73cm2 (3 s.f.)

OR
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Area of Segment

: Area of sector IOB - Area of tri angle AOB

=1
2

(t
-[z

r2e - labsin e
2

x r32 x 0.7e0) -[/(
1x10x l2
2

= 66.755 -60
= 6.755 cm2

=6.76 cm2 (3 s.f.)

5(bxii) Volume of metal tin

= Base Area x Height
: (6.7 19 699229 + 120) x 28

=3548.151578

=355ocn 
3 (3 s.f.)

6(a) (AC)2 =(10)2 +(10)2

AC= 102 + 102

: J2oo

=14.14213562

=14.Lcm(3s.f .)
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@N2 =eD2 +(J2oo)2

AR: 024 200

2
: t7.4928ss68

= 17.5 cm (3 s.f.)

:^lln4

6(bxi)

: 22421.81418

Volume of the sPhere :

r(17.4928s568)3

= 22400 cm3 (3 s.f.)

o13
4
;
J

4

3

6(bxiD

p:1.77(r)
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7(b)

7(c) Draw langent on graph paper.
Gradient : Accept between -3.5 to-2

7(d) {*ll-a=s
5x

y=5 (Draw a horizontal line /=5)
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Read at y :5, what is your x value?

Accept between 1.05 to 1'25

x 1 2 7

v 3.5 3 0.5

Draw line I =-Lrx++ on graph paper l<x<7 .

,=-l ,*4'2
7(e)(i)

-r : 1.35
(Accept 1.25 to 1.45)

x: 5.7
(Accept 5.6 to 5.8)

or7(e)(ii)

1ll)7(eX ,' 15 - 1

-+--E=--J+45x2
2.r3 + 150 -80x = -5x2 + 40x

2r3 +5x'?-120.x+150 = 0

A=5, B =-120

ZRQN'=l8O -158 (interior angle)

IPQR= 90 -22 (P isduewestof @)

= 68 (Shown)

IPQR= 158 -90 (P is due west of Q)

:68 (Shown)

o IRQA = 158 (altemate angle)8(a)

8(bxi) (PR)2 =(240)2 +(Br2 -2Q40)(l3s)(cos68 )

PR sL550.49275

=227.0473359

= 227m(3 s.f.)
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8(bxii) sin IPRS sin 46

94 (227.04733...)

sinZPR^S =0.29'781429

zpR.s = sin-t (0. 297 8t 429)

tPRS =t7 .32637153

=r7.3 (rd.p.)

8(bxiii)
I

Freaof LPQR =:-(240)(135)sin 68"

=15020.178M

= 15000 m2(3 s.f.)

sOXiv)
I
: (240XHeight) = 1 5020.31 844
^L

Height = 125.1698204
: 125m (3 s.f.)

Or sin 68 =
Shortest distance

135

Shortest distance = 135 (sin 68 )
: t25.169...
: 125 m (3 s.f.)

8(c) t*e = 42

125.1698203

H=t-an'
(qz\
I_t
I rzs. rosszo: J

d: 18.54887613

d :18.5 (1 d.p.)

9(a) Max amount of vegetables

:0.3s(100)

:35 kg

e(b)

PartnerlnLearning
384

Max arnount of meat = 2.5(100) + 0.4(100)
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9(c) Meat
Cost of meat (per kg) = 290 x $5.20 = $1508

Cost of meat (min order > 250kg) = 290 x $4.90

cost of meat (min order ) 400kg) = 400 x $4'70 = $1880

Vegetables
Cost ofveg fuer kg) : 35 x $0.80 = $28

Cost ofveg (min order ) l5 kg) = 35 x $0.70 = $24.50

Cost ofveg (min order > 25 kg) = 35x $0.60 @

Drinks
Total amount of soft drink = 0.6 1i1rc5 x200= 120 litres

Cost of drinks (perbottle): l20x$1.80 = $216

Cost of drinks (1 box & 20 bottles): $120 + (20x $1'80)

Totfll cost Der Derson
Total cost per day: S1421 +$21 +$156 = $1598

$ 1598
= $7.99Total cost per person = @

Total cost per person (with 77o GST)
Total cost per person (with GST)

x $7.99

=8.s493

= $8.ss (2 d.P.)

t42l
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Buffet pricins
30%-->s8.5493

100%-- > 
100,,8.5493

30
:28.49766667

: $28.s0

A reasonable amount to charge for a buffet per person will be at least $28.50 as Jackie
needs to pay utilities, rental, labour cost, marketing and eam profit in order to keep his
restaurant running.
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