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NORTH VISTA SECONDARY SCHOOL

END-OF-YEAR EXAMINATION 2021

80

NAME: ( ) CLASS:

SUBJECT: ELEMENTARY MATHEMATICS (PAPER 1) DATE: 4 OCTOBER
LEVEL / STREAM: SECONDARY 3 EXPRESS TIME: 2 HOURS

SUBJECT CODE: 4048/01

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 correction fluid.

Answer all questions.

If 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.

If 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 7, use either your calculator value or 3.142, unless the question requires answer in
terms of 7.

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.

For Examiner’s Use

Category Question No.

Accuracy

Brackets

Fractions

Units

Others

Marks
Deducted

This question paper consists of 19 printed pages.
[Turn over
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Mathematical Formulae

Compound Interest

Total amount = P[l + .
100

Mensuration
Curved surface area of a cone = mr/

Surface area of a sphere = 4rr?

Volume of a cone = %nrzh
4 5
Volume of a sphere = 3 nr

Area of triangle ABC = %ab sinC
Arc length = r8, where 6 is in radians

1 .. .
Sector area = Erzg , where @ is in radians

Trigonometry
a b c

sind sinB sinC

a’* =b*+c¢*—2bccos A

Statistics

S

Mean=—
b3

Standard deviation=

Sf EfEJZ
¥ ¥
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Answer all questions.

1 (a) Arrange the following in ascending order.
7 -
3— , 7 , 3142 , 314
50
Answer .......... Y e s e s e [1]
(b)  Write down the number that is exactly halfway between % and % .
o [1]
2 Given that 27" =1, find the value of n.
ANEWEY NS cosamnsammsmasspse v s [2]
[Turn over
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4
=2" =2 =x?—3x+2
¥= J/*x V=X =20+
y=_22_ y=x3+4 y=3—-x3
X

Write down a possible equation for each of the sketch graphs below.
In each case, select one of the equations from the box above.

(a)
y
A
—» X
ANSWET evvavnvorivssorsasnosssssisaianss [1]
®) .
A
ANSWEF ..o, [1]
(a)  The equation of the line /; is x+4=0.
State the length of the shortest distance between /; and the point (5, —1).
ANSWEF wommempasrvsssessnsiens units [1]
(b)  Find the equation of the line that is parallel to the x-axis and passes through
the point (4, 7).
ANSWET i [1]
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(a) Written as a product of its prime factors, 3500 = 2" x5” x7.
Find the values of x and y.

Answer x =

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

(b)  The number 3500% is a perfect cube.
Find the smallest positive integer value of 4.

ARSWEr k= ocinaninnsunssimemssimans 1]
A container is filled with water until 70% full.
20% of the water in the container 1s used.
There are 476 litres of water left in the container.
Calculate the capacity of the container when full.
ANEWEI wrsnmsemsscniemsnnmes litres [2]
[Turn over
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An equality in x is represented on the number line below. The markings on the
number line are at equal intervals.

(a) State the inequality in x.

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

ANSWEr ....oiiiiiiiiiiiiiiiiii (1]

Expand and simplify the following algebraic expressions.

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

ARSWEE vnsmvsimsumismsvsmama s [1]
(b) 4x—-x(3-y).
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9 The value of x* —y* =12.
Given that x and y are positive integers and x > y, find the value of x and of y.
Answerx=............... V= iiiiaaanns 2]
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 7% per annum. Find r.

AR ¥ i i i B s R S5 [4]

[Turn over
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8

A supermarket sells a particular type of fresh milk in two different types of packaging
at different prices as shown below.

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

Package A Package B

- -

2 Litres 830 ml
Price: 1 for $6.34 Price: 2 for $5.85

Answer

PartnerinLearning
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9

12 If x=-5 is a solution of the equation 2x* +9x—a=0 , find the other solution of the
equation.

Answerx= ..........ccoooiiininnnn. [3]

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

(b)  Write down the coordinates of the minimum point on the graph of

y=x>+6x+1.

Answer (..c.oooovvnnn. g e, ) [1]

[Turn over
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14 The diagram shows a trapezium 4BCD with AB//DC.
D is due south of 4. Angle DCB =145° and angle BAD =110°.

B
A
110°
145°
&
D
(a)  Find the bearing of B from 4.
HEWEE s supsupsvissummsissansonsmsessmmas [1]
(b)  Find the bearing of C from B.
ANSWEF oo eeeeiaeeeeeeans [2]
15 Factorise completely
@  10pg° -14p°¢",
ANSWEF ..o, [1]
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(b) 4ax —2bx + 6ay —3by .

HUSWER 5.0 o5t it b [2]
16 In the figure below, ABC is a straight line.
It is given that BD =15cm, DC =8cm and BC =17 cm.
D
15 8
A B 17 €
(a)  Show that triangle BCD is a right-angled triangle.
ANSWEE (.o e
.................................................................................................... [2]
(b)  Express the following as a fraction in its simplest form.
(i) cos ZCBD
Answer cosZCBD = ......cc.ccceennnn. [1]
(ii) sin ZABD
Answer SINZABD = ......ccceivinnnnnn.. [1]
[Turn over
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12

(a) Given x and y are integers such that -2<x <5 and -5< y <4, find

(1) the largest possible value of xjyz,

ARSWEE « v v msnrmmannvannssmsibasisis [1]
» . 3x
(ii)  the smallest possible value of —.
¥
ABSWEF icowmmssimmsvs sy [1]
(b) Solve the inequality 3x:5 < 4x2—3 g
FBSWEE . oroncvnvomsons 55 ES TSR TS5 [2]

PartnerinLearning
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13
18
Country Monaco Singapore Hong Kong
Population 3.951x10% 5.897x10° 7.553x10°
Land Area (km?) 2.01 7103x102 1.104x10°

(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
significant figures.

ARSWer ... [2]

Population

Land Area
Singapore has a higher population density. Justify your answer with calculations.

(b) Given that Population Density = , determine whether Hong Kong or

Answer

(2]

[Turn over
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19 (a) Sketch the graph of y =(x+2)(3—x) on the axes below.
Indicate clearly the values where the graph crosses the x- and y- axes.
Answer '}i
0 "X
(2]
(b)  Write down the equation of the line of symmetry of the graph.
[y 1 T . [1]
(c) Find the coordinates of the turning point.
AnsWer L cvimoveswass s SR )[1]
-1
20 (a) Solve the equation x_3_ + % =1
ARGWEF L2 .., civssssnssanussasuevvenyssie [2]
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15

20 (b) Solve these simultaneous equations.

X
—+4y=15
5 e

x—y=3

ATISWBF S sy s e e e e e e

[Turn over
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21 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 rate. It takes 14 seconds to fill
up the container.

20 cm

20 cm

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

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

Answer

Depth of water (cm)

A
7 OO
0 i | i 5 » Time
35 7 10.5 14 (seconds)
(2]
PartnerinLearning
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22 A solid cuboid has length 25 cm, width 12 cm and height 8 cm.

(a) Calculate the total surface area of the cuboid.

(b) A tin of paint can cover an area of 60 000 cm?. How many cuboids can be
completely painted using just 1 tin of paint?

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

B N =)

[Turn over
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2
23 (a) Itisgiventhat T= A;‘”.

(i) Find the value of Twhen 4=-3 and B=2.

Answer T= ....cocoovvvvenn..

(ii)  Express 4 interms of B and T.

x“=x-2
b Simplify ——— .
(b) plify e
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24 In the diagram, ABCD is a square of side 3 om. BE is an arc of a circle with centre
A and radius /3 cm.

D (&)

A NG B

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

Answer ..........ocociiiiiiiiiiinn.. cm [3]
(b) Find the area of the shaded region BEC.
ARSWEY susnssmvsmmsmsmmssamasse cm? 3]
End of Paper
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NORTH VISTA SECONDARY SCHOOL

END-OF-YEAR EXAMINATION 2021 30

NAME: ( ) CLASS:

SUBJECT: ELEMENTARY MATHEMATICS (PAPER2) DATE: 6 OCTOBER
LEVEL / STREAM: SECONDARY 3 EXPRESS TIME: 2 HOURS

SUBJECT CODE: 4048/02

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.

If 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.

If 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 degrees to one decimal place.

For 7, use either your calculator value or 3.142, unless the question requires the answer in terms

of .

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 Question No.

Accuracy

Brackets

Fractions
Units
QOthers

Marks
Deducted

This paper consists of 22 printed pages.
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2
Mathematical Formulae

Compound Interest

n
Total amount= P| 1+ o
100

Mensuration

Curved surface area of a cone = zr!/

Surface area of a sphere = 4xr?

Volume of a cone = %:rrzh

Volume of a sphere = %71’?‘3

Area of triangle ABC = %ab sinC
Arc length = rf , where @ is in radians
Sector area = %rzé? , where & is in radians

Trigonometry

a b ¢
sind sinB sinC

a® =b? +c% =2bccos A
Statistics

by
b% §

Mean =

2 2
Standard Deviation = J%—Ji— —{i—jf&}

PartnerinLearning
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Answer all the questions.

3
1 (a) Write as a single fraction in its simplest form P
(=5 3-%
ARSWEF .....cisorrasisssisaiasranses [3]
1
A6\ 72
(b) Simplify | ——
plify 1658
ATNSWEF o ovveenenrrnssosivsininsannas 2]

[Turn over
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1 (o)

Given that 9¥ =1 =27x \/?)—k , find the value of k.

RSB RS icoiiivssvninissimennnns [3]

2 Janet spends a certain amount of money for her monthly petrol bill.

(a)

)

In April, the price of petrol was $x per litre.
Janet paid $560 for her petrol bill that month.

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

Answer ...........cccooooo... litres [1]

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 x, for the number of litres of petrol used by
Janet in May.

AISWEE oosmusssessanmmsins litres [1]

PartnerinLearning
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2 (c) Janetused 20 litres of petrol more in May than in April.
Write down an equation in x and show that it reduces to 20x* - 6x — 168 = 0.

Answer

(3]
Solve the equation 20x>— 6x — 168 = 0, giving your solutions correct to two
decimal places.
ARSWOT X2 o vnesisnivisiiannnns +) GOU TP [3]
[Turn over
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2 (e) Find the number of litres of petrol used by Janet in April.

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

¥
A
S(10, 15)
4_/ T
(a) Find the gradient of line SP.
Answer ........ocooviiiiiiiinnnn. [1]

PartnerinLearning
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3 (b) Find the equation of a line which is parallel to SP and passes through point 7.

ANSWEr «.oieviiiiiiiiiiiieieens 2]

(¢) A point B, with coordinates (2, ) is such that the area of triangle PTB is
42 units?. Find the values of y.

[Turn over
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4  The diagram shows a speed time graph of an object 4 during a period of 40 seconds.

Speed (m/s)4
80

28

B

0 25 30 40" Time (s)

(a) Calculate the deceleration of object 4 when the time is 36 seconds.

(b) Calculate the speed of object A4 at 27 seconds.

Answer ..........cccoeeuinnnn.. m/s [2]

PartnerinLearning
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4 (c) Object B started its journey from the same place and same time as object 4.
It accelerated uniformly and met object 4 when the time is 30 seconds.
Calculate the speed of object B when it met up with object A.

(d) On the axes in the answer space, sketch the distance-time graph of object 4 for
the first 40 seconds of the motion, labelling your distance-axis clearly.

Distance (m) 1;

0 25 30 20 Time (s)

[3]

[Turn over
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5 The diagram shows a metal tin with a uniform cross-section ANBCD.
ABCD is a rectangle, O is the midpoint of DC and ANB is an arc of a circle with
centre O. AB =10 cm, AD = 12 cm and the length of the metal tin is 28 cm.

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

(2]

PartnerinLearning
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5 (b) Calculate
(i) the area of segment ANB,

Answer ..........cocoiiiiiiiin cm? [4]
(ii) the total volume of the metal tin.
ABSWEE cooiveeeeeaiaeeees cm’ [2]
[Turn over
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In the diagram, ABCD is the base of a cuboid ABCDPQRS.
RC=32cmand AB=BC=10cm.

S R
l
l
P [ 0
]
: 32 cm
1
:
;
]
o} S ¢
o 10 cm
A 10 cm B

(a) Calculate the length AC.

(b) If the cuboid is inscribed in a sphere of radius » cm such that all the vertices A4, B,
C,D, P, O, R and S are on the surface of the sphere.

(i) Find the value of r.

PartnerinLearning
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13

6 (b) (ii) Calculate the volume of the sphere.

[Turn over
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2
7  The variables x and y are connected by the equation y = 15- + 8. 8.
%

The table below shows some values of x and the corresponding values of y.

x 1 15 | 2 3 4 5 6 7
y | 72 | 245 ] 03 | -12 [-1.05] 0 | p | 39

(a) Find the value of p.

Answerp= ........c..ccoceennnn [1]
2
; x° 15
(b) On the grid on the next page, draw the graph of y = = +—-8 for (3]
x

1<x<7.

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

ANSWEE i iciiisiosiaivasionnssananse [2]

2
(d) Use your graph to find the solution of the equation -)ES— L g5 in the
X

range 1<x<7.

Answerx= ..........cooonin. [1]

PartnerinLearning
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7 (e () Onthegridinpart(b),drawtheliney=—-;—x+4forleS?.

[2]
(ii) Write down the x-coordinates of the points where the two graphs
intersect.
ANSWET X= isviviivsivissmsisssseis L [2]
(iif) Given that these values of x are the solutions of the equation
2x° + Ax* + Bx+150=0,
find the value of 4 and the value of B.
ARSWEFEATS i ainisesibaSnssmemamsnn
B=. . [2]

PartnerinLearning
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8 P, 0, R and S are four points on level ground. P is due west of Q and the bearing of 0
from R is 158°. SP = 94 m, PO = 240 m, OR = 135 m and angle PSR = 46°.

P 240 m Q

(a) Show that angle POR = 68", stating your reasons clearly.

Answer

(2]
(b) Calculate
(i) the distance PR,
ARSWEE sinsiswevsrinnconumwensanon m [3]
[Turn over
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8 (b) (i) anglePRS,

ABSWEY sovsissmmsummusmmmsssemss [2]

(iii) the area of triangle POR,

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

V.71 S — m [2]

(c) A vertical tower of height 42 m stands at the point R.
Find the greatest angle of elevation of the top of the tower from a person

walking along PO.

[Turn over
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Jackie wants to set up a buffet restaurant, where each buffet set consists of free flow

20

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.

Estimated 200 customers
mn?ber of [Assumption: Exactly half of the daily customers belong to
customers
per dsy group A and the other half belong to group B.]
Group A
Consumes at most 2.5 kg of meat per person.
Dietary
behaviours Group B
Consumes at most 400 g of meat and 350 g of vegetables
per person.
Drink
consumption About 600ml of soft drinks per person.
per customer

Cost of food supplies (costs excluding 7% GST)
Meat Per kg $5.20
Minimum order of at least 250kg $4.90
Minimum order of at least 400kg $4.70
Vegetables Per kg $0.80
Minimum order of at least 15kg $0.70
Minimum order of at least 25kg $0.60
Soft drinks Per bottle (1 litre each) $1.80
1 box of 100 bottles $120
Note:
e Cost of food supplies should take up maximum 30% of your buffet pricing.
¢ Buffet pricing should be inclusive of GST.

PartnerinLearning
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21

9 (a) Estimate the maximum amount of vegetables (kg) that will be consumed 1n a
day.

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

[Turn over
PartnerinLearning 367



BP-~368

22

9 (¢) 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

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

End of Paper
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Marking Scheme for Sec 3 Paper 1 2021

la 7 .
3—, 3.14, 7,3.142
50
1b 11
16
2 27" 1 =1
s 2741 =27
G =1 or n-1=0
33”-3 _30
n=
n=
3a
y==
2
3b y=3—x3
4a 9
4b y=17
5a | 3500=22x5%x7
x=2,y=3
56 | k=2x72=98
6
Amount of water in the container = % x100
=595 litres
i . 595 .
Capacity of container = = x 100 = 850 litres
7a x=-1 (OR -1<x )
7b 2
8a 2(x+3y)-5y=2x+y
8b 4x-x(3-y)=x+xy
2 x? —y2 =12
(x+y)Nx-y)=12
4)3)=12 OR (6)(2)=12 OR (12)1)=12
Sx=4,y=2
10 1'7 12
A=80001+-£4
100
12
=8000(1+—1'~§-J
400
=8367.5186
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Interest =367.5186
8000xrx3.5
100
e 367.5186x100

8000x3.5
=131 (3sh)

367.5186 =

11

Packing A

LS $0.00317/ml
2000

Packing B

28 L2 $0.003524/ ml

2x830 1660

Yes, agree. Packing A is cheaper.
OR

Packing B

15—('386% %2000 = $7.05 for 2 litres (M2, Al for agreeing)

12| 2(=5)% +9(-5)-a=0
a=>5
2x* +9x-5=0
(x+5)(2x-1)=0
1
x=—
2
Ba | y2 4 6x+1
=(x+3)% +1-3
=(x+3)°-8
13b | (-3, -8)
14a | 070° |
14b LABC=180—145:35°} 4NCB=145—110=35°}
/ABN =180-70=110° or ZCBS=35°
bearing =360—-110-35=215° Bearing =180+35=215°
152 | 10pg* -14p°¢*

=2pg*(5-7p%)

PartnerinLearning
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15b

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

16a

BCF =) 7* =289

BD? + DC? =15% +8% =289

Since BC* = BD? + DC?, by the Converse of Pythagoras theorem,
triangle BCD is a right-angled triangle.

16bi

15
17

16bii

L.
17

17ai

largest xy° = (5)(=5)% =125

17aii

smallest EJ—[- = iS_) =-15

y -1

17b

3x+5 4x-3
<
4 2
2(3x+5)<4(4x-3)
6x+10<16x-12

22 <10x

2—<x

18a

(5.897x10%) - (3.951x10*) = 5.86 x10°

18b

Hong Kong
7.553x10°

1.104x10°
— 6841.485507

DenSity HK =

Singapore
5.897x10°

7.103x10?
=8302.125862

DenSitySG =

Singapore has a higher population density.

PartnerinLearning
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19a ﬁ\
?
19b | x=0.5
19¢ 1 1
0.5, 6.25 —, 6—
( ) or (2 4)
o | x=l % g
5
5():——1)+3x=1 o 5(x-1)+§£=1
15 15 15
8x-5=15
x=25
200 Z+y=15 —(1)
x-y=3 —(Q)
(1)x2, x+8y =30 —-(3)
(3)-(@2), 9y=27
y=3
x=6
21
2 1—‘i=3.53
4
21b

&
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22a

2(25x12) +2(25x8) +2(12x8)
=1192

22b

o S 50—5-9- or 50.33557047 or it
1192 149 149

50 cuboids

22¢

Any logical answer

The amount of paint used for each cuboid is ex:

There 1s no spillage of paint. -
The thickness of paint used for e

ctly 1192.

e 0 e

each cubo1d is the same.
The fotal surface area of 8aeh cuboid is Exactly

y the same.

23ai

5

23aii

A2 +41
B

A% +41
B

A>=T?B-41

A=+JT?B-41

T =

T2 =

23b

xX2-x-2  (x-2)(x+1)
3x2-12  3(x+2)(x-2)
_ox+l
T 3(x+2)

24a

AC=4J333=6

EB=%(2x7zx\/§)=l.360349

Perimeter =+/3 +1.360349 + (/6 —+/3)
=3.81 cm (3 sf)

24b

Area of sector = % (n‘)(\f?: )?
)

=

=3§ (or 1.178097)

Area of shaded region = —(\/— ")

=0322cm® (3 sf)

1 B2
Z(Ji) &
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2 +_
(x-5)y 5-x
4 3

T (x=57 (x-9)
_4-3(x-5)

- (x-5)
_4—3x+15

- (x-5)
_19—3x
C(x=5)

2021 Sec 3E EM EOY Paper 2 (Marking Scheme) 80m

BP~375

1(b)

1

A6 )72
36y°

1

(36y°)2
x16

1(c)

9"‘1=27><\/3_"’

320k-1) _ 33, 30.5k
32k-2 _ 33+0.5k
2k-2=3+0.5k
1.5k =5
1

k=3—-
3
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BP-378

2(a)

560
X

2(b)

560 5600
(x-03)  10x-3

2(c)

360 _@ =20
(x-03) «x

560x-560(x~0.3) _
x(x-0.3)

560x — 560(x —0.3) = 20(x* —0.3x)
560x —560x +168 = 20x* —6x
20x? —6x—-168=0 (Shown)

2(d)

20x% —6x—-168=0

—(6)%y 4(20)(~168)
- 2(20)
_ 613476

40
=3.052154372 or —2.752154372

=3.05 (2d.p.) or —-2.75(2d.p)

X

2(e)

560

3.052154372
=183.4769581

= 183 litres (3 s.f)

No. of litres of petrol used in April =

3(a)

5(10,15) P(=5,-3)
15+3
10+5

Gradient SP =

.
5
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BP-377

3(b)

Sub T'(2,-3) intoy = gx +c

6
-3=—=(2)+
Fhee
2 27

c=-5—or ——
5

=-§x—5E or Sy=6x-27
5 5

3(c)

Area of APTB = %x Basex Height

42 = %xBasex"l

Base=12

y=-3+12 or y=-3-12
=9 =-15

4(a)

80-0
30-40
=8m/s? — —8m/s?

Deceleration = 8 m/s”

) 80 ;
Deceleration = —0 or Acceleration =

4(b)

(25, 28) (27,y) (30, 80)

y-28 80-28

27-25 30-25

y—28 52

e
y:@+28

y=48%m/s or 488 m/s
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BP-~378

4(c)

Let p be the speed of object B at 30s.
%xSOxp =(28x% 25)+[%x(28+80)x 5]

15p =700+270
15p =970

p:64§ m/s

4(d)

Distance (m) T

1370 i s
(700+270+400)

970 ——————————————— [

(700+270)
TJOOk---ceem e

30

40

Time (s)

5(a)

tanx = —
12
x=0.394791119

ZAOB=2x0.394791119
=0.789582239
=0.790radians (3 s.f) [Shown]
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BP~379

5(b)(®)

AO =52 +12?

=13
Area of Segment
= Area of sector AOB — Area of triangle AOB
= lrzﬂ - —I—absin 7

2 2

" szx0.789582239)—[%x13x13x(sino.

Or
=66.71969923-60 1

=6.719699229 (Exloxlz
=6.72cm* (3 s.f)

OR

Area of Segment
= Area of sector AOB — Area of triangle AOB

= 129 _ Lopsing
2 2
=(%x132x0.790)—[%x13x13x(sin0.790)]

=66.755-60.02485152
=6.730148481

=6.73cm? (3 s.f)

OR

789582239)]

)

PartnerinLearning
379



BP~380

Area of Segment
= Area of sector AOB — Area of triangle AOB

=12 Lpsing
2 2

[lx132x0.79O]—(lx10x12)
2 2

=66.755-60
=6.755 cm?
=6.76 cm® (3 s.f)

5(b)(i)

Volume of metal tin

= Base Area x Height
=(6.719699229 +120)x 28
=3548.151578

=3550cm’ (3 s.f)

6(a)

(4C)* =(10)% +(10)?
AC =+10% +102
=200

=14.14213562
=14.1cm(3s.1.)
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BP-381

60)() | (4R)? = (32)% +(+/200)?
AR =+/1024 200
=.1224
i
2
= 17.49285568
=175cm (3 s.f)
G{b) Volume of the sphere = gm3
4 3
= gzr(17.49285568)
=22421.81418
=22400 cm® (3 s.f)
7@ |p=17

PartnerinLearning
381



BP~382

7(b)
7(c) Draw tangent on graph paper.
Gradient = Accept between —3.5 to -2
7(d 2
@ i B 8=5
x

y=5 (Draw a horizontal line y=5)
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BP~383

Read at y =5, what is your x value?

Accept between 1.05 to 1.25

SO P

[\

X 1 7
y 35 3 0.5

1
Draw line y=—5x+4 on graph paper 1<x<7 .

x=15.7

T(e)(ii) | x=1.35 or
(Accept 1.25 to 1.45) (Accept 5.6 to 5.8)

7(e) (i 2
) S S

5 x
2% +150—80x = -5x* +40x

26 +5x7 —120x+150=0
A=5 B=-120

8(a) ZRON'=180 —158 (interior angle)

ZPOR= 90 —22 (P is due west of Q)
=68 (Shown)

or ZRQA=158 (alternate angle)

=2
/POR = 158 —90 (P is due west of Q)

=68 (Shown)

(PR)? = (240)* +(135)* —2(240)(135)(cos 68 )

PR =4/51550.49275

=227.0473359
=227m (3 s.f)

8(b)(®)
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BP-~384

8(b)(i1)

sin ZPRS sin 46
94 (227.04733..)
sin ZPRS =0.29781429

ZPRS =sin™" (0.29781429)
ZPRS =17.32637153

=17.3 (1d.p.

8(b)(iii)

Area of APOR = % (240)(135)sin 68°

=15020.37844
=15000 m?(3 s.f))

8(b)(iv)

Shortest distance

—;—(240)(Height) =15020.37844 Or sin68 = -

Height =125.1698204 Shortest distance =135 (sin 68 )
=125m (3 s.f) =125.169...
=125m (3 s.f)

8(c)

9__4%_
125.1698203

f= tan_l [_.L)
125.1698203

6 = 18.54887613
6=18.5 (1d.p.)

9(a)

Max amount of vegetables
=0.35(100)
=35kg

9(b)

Max amount of meat = 2.5(100) + 0.4(100)
=290kg
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BP~385

9(c)

Meat
Cost of meat (per kg) =290x$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 of veg (per kg) = 35x $0.80 = $28

Cost of veg (min order > 15 kg) = 35x $0.70 = $24.50

Cost of veg (min order > 25 kg) = 35x $0.60

Drinks
Total amount of soft drink = 0.6 litres x 200 ={120 litres

Cost of drinks (per bottle) = 120x $1.80 = $216
Cost of drinks (1 box & 20 bottles) = $120 + (20 $1.80)

Total cost per person
Total cost per day = $1421 +$21 +§156 = $1598

$1598
Total cost per person = i =$7.99
Q00>

Total cost per person (with 7% GST)
Total cost per person (with GST)

<.0Dx $7.99

—8.5493
—$8.55(2 d.p.)
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BP-386

Buffet pricing
30% ——> $8.5493

100% —— > 129 8 5493
30

=28.49766667
= $28.50

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 earn profit in order to keep his
restaurant running.
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