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SECONDARY 3 EXPRESS /
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END-OF-YEAR EXAMINATION 2023
MATHEMATICS 4052/01

Paper 1 Oct 2023

Candidates answer on the Question Paper 2 hours
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READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen.

You may use an HB 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 n, use either your calculator value or 3.142, unless the question requires the answer in
terms of m.

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 For Examiner’'s Use
Question Marks
Number Deducted

Reason

Rounding-off

Premature
Rounding

Others 8 O
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Mathematical Formulae

Compound interest

Total amount = P( 1+ I
100

Mensuration
Curved Surface area of a cone = v/

Surface area of a sphere = 477~

Volume of a cone = %nrzh
_4
Volume of a sphere = —gnr
Area of triangle ABC = %ab sin C

Arc length = r8, where 6 is in radians

1 .. .
Sector area = -2—r26? , where 8 is in radians

Trigonometry
a b c

sind sinB sinC
2 _ 12 2 A
a‘*=b“+c” —-2bccos 4
Statistics

Mean==—"—

Standard deviation =

LA (z&)
Xf \Xf
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6 Given that 6sinx =4, find the two possible values for angle x, where 0° < x <180°.

Answer x=.............

7 The side of an equilateral triangle is approximated to 8 cm to the nearest centimetre.

Find the shortest possible perimeter of the triangle.

Answer ..coeeceiiiiiiiiiiiiiineccm o [2]

8 Factorise completely 4ab—-8b—ac+2c.

Answer .ociiiiiiiiiiiiiiii 2]

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Three Normal (Academic) (SBB), Mathematics Paper |
[Turn Over

395



BP~396

9 A card is selected at random from 20 cards numbering 1 to 20.

Find the probability that the number on the card

(a) is an odd number.

ANSWEF i [1]

(b) iseven and divisible by 3.

Answer  ooveii e 1]

10 A box measures 96 cm by 60 cm by 48 cm.
The box is completely filled with identical cubes.

Find the minimum number of cubes required.

ANSWEF  oiivieieieeiciiieeen [2]

Broadrick Secondary School. End-of-Year Examination 2023, Sec Three Express Three Normal (Academic) (SBB), Mathematics Paper 1
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11 Solve the following pair of simultaneous equations.

5x+2y-8=0
8x—-y=38
ANSWeEr X = e,

12 Two rooms are available for rent.
The rental rate of Room A is $40 per day.
The rental rate of Room B is $32 per day with a one-time booking charge of $50.

By forming and solving an inequality, find the minimum number of complete days

of rental required such that total amount payable for Room B becomes cheaper than
the total amount payable for Room A.

Answer .......cccovinieeodays [3]

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Three Normal (Academic) (SBB), Mathematics Paper 1
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13 (a) Expand (3x+2p)°.

Answer i 2]

(b)  Given that (3x+2p)" =9x" +60x +100. find the value of p.

Answer p=....ccciiiiiiiiniiiina. 1]

14 The kinetic energy, E Joules, of an object is directly proportional to (v+1.5)7,

where v is the velocity in m/s. Given that the difference between the values of E
when v=10and when v=12 is 750 Joules,

(a) express E in terms of v, [2]

Answer (a)

(b) find the value of £ when v=20.

Answer (b))  .........ccceeneen... Joules  [1]

Broadrick Secondary School. End-of-Year Examination 2023, Sec Three Express Three Normal (Academic) (SBB), Mathematics Paper 1

398

BP-398



399

15 If a—43b :%‘ find the ratio of a to 4.

Answer ..o 3]

16 The marks of a Physics class test of 8 students are given below.
16 18 10 24 10 18 x y

(a) Given that the mean mark is 17 and the modal mark is 10, find a possible pair
of values of x and y.

ARSWEFr X = oo

(b) Hence, determine the median mark for the Physics class test.

Answer ..oevciiiiiiiiiiee 1]

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Three Normal (Academic) (SBB), Mathematics Paper 1
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10

-C

17 ltis given that g = b .
1+ bc

(a) Find the value of a when b=0.5 and ¢ =-3.

ABRSWer = ..., [1]

(b) Express b in terms of g and c.

Broadrick Secondary School. End-of-Year Examination 2023, Sec Three Express: Three Normal (Academic) (SBB). Mathematics Paper 1
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11

18 In the diagram, GFE is a straight line, CG = GF, HG // DE, angle HGC = 39°,
angle DCF = 83° and angle DEF = 47°.

H

(a) Find angle CGF, giving reasons for your answer.

(b) Angie claims that CD is perpendicular to DE.

Do you agree with her?
Justify your answer by showing the relevant working.

Answer

[3]

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Three Normal (Academic) (SBB), Mathematics Paper 1
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19 The area of triangle ABC is 96 cm?,
Two of the sides are of length 24 cm and 16 cm respectively. A

Find the length of the third side.

16 cm 24 ¢cm

Answer ...oveiiiiiiiieie cm [4]

Broadrick Secondary School. End-of-Year Examination 2023, Sec Three Express Three Normal (Academic) (SBB), Mathematics Paper 1
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13
20
A B
4 cm P
R T
o

S

D C

A square ABCD is formed with 5 rectangles, P, O, R, Sand T.
Each of these rectangles has the same area.

Given that the width of rectangle P is 4 cm, find the area of the square.

Answer

..cm®  [4]

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Three Normal (Academic) (SBB), Mathematics Paper 1
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21 (a) The nth term of a sequence is T,, = 70 — 4n.

State the largest number in the sequence.

Answer i [1]
(b) The first four terms of another sequence K, are 3. -2. -7.-12...

Find a formula for the nth term. Express your answer in the simplest form.

ANSWEr o (2]

(c) The sequences in parts (a) and (b) are added to form a third sequence Fy, such
that F, = T+ K.

Explain why all the terms of F are divisible by 3.
Show your working clearly.

Answer

[2]

Broadrick Secondary School. End-of-Year Examination 2023, Sec Three Express Three Normal (Academic) (SBB), Mathematics Paper 1
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22 (a) The diameter of a micro-organism is 0.000 001 256 cm.

Express the diameter of the micro-organism in standard form.

Answer oo cm [1]

(b) The population of Town X is 5.2 x 10° and the population of Town Y is
3.8 x 10

(i) Determine how many more people live in Town X than in Town Y.
Give your answer in standard form.

ARSWer e 2]
(ii) The population density of a town is calculated using the formula given
below.
. S population
population density pro,

If the area of Town X is 3.6 x 102 km? and the area of Town Y is
25 km?, determine which town has a higher population density. Show
your working clearly.

Answer Town .......cccooiciiiinnnn.. [3]

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Three Normal (Academic) (SBB), Mathematics Paper 1
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23 A man jogged from point 4 to point B in a park.
He jogged for 52 minutes and 40 seconds at an average speed of 9 km/h.

(a) Write down the time taken to go from A4 to B, in hours.

Answer
(b) The distance between point 4 and B is 19.75 cm when represented on a map.

Find the scale of the map in the form 1 : ».

Answer  ...coiiiiiiiiiiiiiieineen (3]

(¢) Hence, find the area on the map, in square centimetres, that represents an
actual area of 6 km?.

ANSWer ..oooiiiiivieeiieee cm? 2]

Broadrick Secondary School. End-of-Year Examination 2023, Sec Three Express’ Three Normal (Academic) (SBB), Mathematics Paper |
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24 In trapezium PQRS, PO =25 cm, PS=21 cm, PR=29 cm and RS = 20 cm.

OR is parallel to PS.
o R
25 cm
29 cm 20 cm
P re S
2]l cm
(a) Show that triangle PRS is a right-angled triangle.
Answer
[2]
(b) (i) Write down the value of tan £ PRS.
Answer tanZPRS=.................. [1]
(i) Find angle PRQ.
Answer ALPRQ =........ccccooeinn. ° 2]
Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Three Normal (Academic) (SBB), Mathematics Paper 1
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19
Answer Key

No. | Answer
1 1.398 (to 3 d.p.)
2a —S5x-4
2b 9

x=—2

2

3 160 cm
4 Small sector angle =120°

Medium sector angle = 150°

Large sector angle = 90°

Sa y =a" where a can be any positive number, a >1 .
Sb Graph
6 x=41.8°
x=138.2°
7 22.5 cm
8 (a-2)(4b—-c)
9a 1
P(odd) = —
(odd)= >
9b 3
P(even and divisible by 3) = >0
10 Minimum number of cubes =160
11 x=4
y=-6
12 Minimum number of days = 7
13a | 9x* +12xp+4p?
13b p=5
14a | E=15(wv+1.5)?
14b | 603375 Joules
15 a:b=13:3
16a | x=10
y=30
16b | Median =17
17a | a=-7
a+c
17b b= l-ac
18a | Angle CGF =94°
18b | I disagree with Angie because angle CDE is 93°, hence CD is not perpendicular to
DE.
19 BC =129 cm
20 Area of square = 16 x 16 = 256 cm?

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Three Normal (Academic) (SBB), Mathematics Paper 1

[Turn Over

BP~409


https://freetestpaper.com/

410

20

2la 66
21b 8-5n
21c Since the sth term of the third sequence can be expressed as 3(26 —3n), the terms

are all multiples of 3 and hence are divisible by 3.
22a 1.256 10 cm
22bi | 4.82x10°
22bii | Town Y has a higher population density
23a 79

—h

90
23b 1 1:40000
23¢ 37.5 cnr
24a | PR’ =29 =841

RS? +PS* =20 +21* =841

PR* =RS’ + PS?

therefore £ RSP is a right angle

and APRS is a right-angled triangle

(by the converse of Pythagoras theorem)
24bi tan LPRS = 21

20

24bii | /PRO=43.6°

End of Answer Key

Broadrick Secondary School. End-of-Year Examination 2023, Sec Three Express: Three Normal (Academic) (SBB), Mathematics Paper 1
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2023 Sec 3 Maths EOY Paper 1 Marking Scheme

No. | Solution Marks
1 1.398 (to 3 d.p.) Bl
2a | 6-5(x+2)
=6-5x-10
Bl
=-5x—-4
op | 4x+10=-8
4x=-8-10
4x =-18
_-18
4
9 Bl
X =——
2
3 Grace =100% Macy =110%
100%+110% =336
210% =336
100% =120 336 Ml
210
=160 cm Al
OR
Let Grace be x cm and Macy is 1.1x cm
x+1.1x=336
2.1x =336
x= 336 =160 cm
2.1
4 Bl
Small sector angle =—24————x 360°=120°
24+30+18
. 30
Medium sector angle = —————x360°=150° Bl
24+30+18
18 A
Large sector angle = —————x360° =90° Bl
24+30+18

BP~411



5a | y=a" where a can be any positive number, a>1 . Bl
5b .
A 3 Bl
0 ™
6 6sinx=4
. 4
sinx =—
x=sin” (i)=41.8° B1
6
x=180°—41.8° =138.2° Bl
7 Shortest perimeter
=75+75+75 Mi
=225 cm Al or B2
8 4ab—-8b—ac+2c
=4b(a-2)-c(a-2) Mi
=(a-2)4b-c) Al
9a | Odd Numbers: 1,3,5,7,9,11, 13, 15,17, 19
10 1
Plodd)= —==
(odd) 50"2 Bl
9b
Even and divisible by 3: 6, 12, 18
oL \ 3
P(even and divisible by 3) = 20 B1

412
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10

2 96 60 48

2 48 30 24

3 24 15 12

8 5 4 M1

Minimum number of cubes =8x5x4 =160 Al
OR

96 =2 %3

60=2"%x3x5

48 =2"x3

HCF=2>x3=12

min no. =96X—go3xﬂ= 160

11 5x+2y-8=0
8x—-y=38

Sx+2y=8
16x-2y =76 M1
21x=84
x=§i=4
21 Al
5(4)+2y=8
20+2y =38
2y=8-20
2y=-12
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l4a | E=k(v+1.5)
When v = 10 m/s,
E=k(10+1.5)Y =132.25k M1 - for
forming
When v =12 m/s equations
E =k(12+1.5)* =182.25k in k
182.25k-132.25k =750
50k =750
k=15
E=15(v+1.5) Al
14b | When v =20 ns,
E =15(20 +1.5)> = 6933.75 Joules Al
15 a=-3b_b
4 3
3(a-3b) = 4b M1
3a-9b=4b
3a=4b+9b
3a=13b
M1 -
a_I3 fraction
b 3
a:b=13:3 Al

BP-~415
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16a | x=10
16+18+10+24+10+18+10+y_17 M1 —
8 B forming
, equation
106+ 3 _17
8
106+ 1 =136
y=136-106
y=30
OR
y=10 Al
x=30 Al
16b 10 10 10 16 18 18 24 30
Median = 18518 17 Bl
17a b—c
a=
1+bc
Lo 05-(3) _ .
1+(0.5)(=3)
17b | ,ob-c
1+bc
a(l+bcy=b-c M1 —
a+abc=b-c linearise
abc—-b=-c-a
blac-1)=—-c-a M1 —
p=_c"4 factorise
ac—1
OR
a+c
b=
1-ac Al

BP-416
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182 | Angle CGF =180-39-47=94° (Int. £, HG // DE) Bl
18b - Ml
Angle GCF = 180-94 _ 43° (base < of isos. A)
Angle CDE =360-94-43-83-47 =93° (£ sum of quad.) Ml
I disagree with Angie because angle CDE is 93°, hence CD is not A
perpendicular to DE. 1
19 A ] 24)(16)sin LBAC =96
rea——z—( )(16)sin = Ml
sin ZBAC = 1 %6
—(24)(16
2( )(16)
ZBAC = sin"(%) =30° Ml
BC? =16 +24% —2(16)(24) cos(30°) Ml
BC? =166.89248
BC =+/166.89248 =12.91868=12.9 cm Al
20 Let length of P be x
Let length of O be y
Area of P=4x M1 - area
Area of O = Area of R = Area of S = Area of P = 4x
Areaof (Q + R+ S8)=3(4x)=12x =xy Ml -
equating
y=12cm
M1 -
Length of square =4 + 12 =16 cm length
Area of square = 16 x 16 = 256 cm? Al

BP-417
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21a | 66 B1
21b | 3+(n=1)(-5) Ml
=3-5n+5
=8-5n Al (or B2)
2lc | 70-4n+8-5n
=78-9n
=3(26-3n) Ml
Since the nth term of the third sequence can be expressed as 3(26 —3n), Al
the terms are all multiples of 3 and hence are divisible by 3.
22a | 0.000 001 256 cm = 1.256 x10"% cm Bl
22bi | Difference
=5.2x10° —3.8x10* Mi
= 482000 = 4.82x10° Al
22bii | Town X psopulation density
= % — 1444.44444 A
3.6x10
Town Y population density
3.8x10*
=——=1520
2.5x10' Ml
Al

Town Y has a higher population density

BP-~418
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23a

23b

23c

405 = ﬂ min = Z'-min
60 3

Time

2
52=
_ 3,20,
60 90

Distance

=9x 22 =79 km
90

19.75 em:7.9 km

19.75 ¢cm :7.9x100000 cm
19.75:790000

1:40000

Area scale
1 cm:0.4 km

1 cm?:0.16 km?

Area on map
=% 375 cm
0.16

23

M1

Ml -
conversion

Al

MI —area
scale

Al

BP-~419
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24a

24bi

24bii

24biii

PR* =29 =841
RS*+PS*=20" +21* = 841

PR* = RS’ + PS*

therefore £ RSP is a right angle

and APRS is a right-angled triangle

(by the converse of Pythagoras theorem)

21
tan ZPRS = —
20

tan ZPRS = 2
20

ZPRS =tan™ (2) =46.39718°
20
ZPRQ=90-46.39718 =43.60281° =43.6°

OR
20

tan ZRPS = —
21

ZRPS =tan™ (—i—?) =43.60281°

ZPRQ =43.6° (alt. £, /! lines)

sin43.60281 sin ZPOR

25 29
i 2
sin ZPOR = 29s5in43.60281
25
ZPQOR =sin™ (”ﬂ‘—;@j = 53.13008

obtuseZPQR =180-53.13008 =126.86991
ZQOPR=180-126.86991-43.60281=9.52727 =9.5°

OR
ZOPR =sin™ (ﬂj—%.e
25

=9.53010=9.5°

Ml

Al

Bl

M1

Al

(M1)

(AD)

Ml

Ml -
obtuse
angle

Al

(M2)

Al

End of Marking Scheme
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Name Class Index
Number

§%d BROADRICK SECONDARY SCHOOL

SECONDARY 3 EXPRESS /

3 NORMAL (ACADEMIC) SBB
END-OF-YEAR EXAMINATION 2023

MATHEMATICS 4052/02
Paper 2 October 2023
Candidates answer on the Question Paper. 2 hours

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

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

Write the question number attempted in the left column in the box provided.

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

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

Question Marks
Error In Number Deducted
Rounding-off
Reasoning
Presentation

This document consists of 20 printed pages.

Setter(s) : Mrs Vasughi Santhos
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Mathematical Formulae

Compound interest

Total amount = P(l + I
100

Mensuration
Curved Surface area of a cone = m/

Surface area of a sphere = 47 °

[am—

2

Volume of a cone = :ﬂr“h

G

~

Volume of a sphere = — 7z

(93]

Area of triangle ABC = %ab sin C

Arc length = r8, where @ is in radians

I .. .
Sector area = Erzﬁ , where @ is in radians
Trigonometry

a b ¢
sind sinB sinC

a’=b*+c*>—2bccos A

Statistics

2 f

Mean = =——

S/

Standard deviation = —Zﬁ - (Z_ﬁc)
xf >f

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Normal (Academic) SBB, Mathematics Paper 2
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Answer all the questions.

6x*—x-15

Simplif
1 (@ Simplify =

Answer oo 2]

(b) Solve 3%*})(3%) =729.

Answer X = .cviiiiiiiiiiniiiiinene 2]
. 2a°b ’ 233
(¢) Simplify 3 +(2a )
c

Leave your answer in positive index.

Answer — ..ovviiiiiiiiiiiiiee. 2]

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/Normal (A) SBB, Mathematics Paper 2 [Tlll’ll Over
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2 The diagram shows two lines AC and AB.
Line AC intersects the y-axis at 7.

Points 4, B, C are (6.12), (20,12) and (-4, -3) respectively.

J
I A(6.12) B(20, 12)
» - °
! K
e
///
Ty
/
,
a > x
// O
J
C(-4,-3)
(a) Find the equation of the line AC.
Answer o 2]
(b) Line /, parallel to AB, passes through point 7.
State the equation of line /.
Answer .o 1]

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Normal (Academic) SBB, Mathematics Paper 2
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(¢) Find the area of triangle ABC.

ARSWer  ...oeveneee...oinits? (1]

(d) Find the coordinates of D, such that ABDC forms a parallelogram.

Answer  (covvvovvceenneenny cvvvevieenen) [1]

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/Normal (A) SBB, Mathematics Paper Z[Tl.l rn Over
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4 (a) The ratio of the area of the parallelogram to the area of the trapezium is 3:2.

All lengths are measured in centimetres. 4
D
]
]
]
| | 6
]
VI .
— ]
< iy > < 14 >
Calculate the height, 4, of the parallelogram.
Answer h=....o.cciiviiiiiiinnnn. 2]
(b) The diagram shows a solid made from a cone and a hemisphere.
Calculate the volume of the solid.
9cm
Answer — ..oveeeeiiiiiieiiieecm® 3]

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/Normal (A) SBB, Mathematics Paper 2 [Tur n Over
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5 (a) The population of turtles in an island is estimated to decrease by 1.5% every
year.
There are 2500 turtles in the island in 2023.
What is the population of turtles in 20277

Answer i 2]

(b) (i) Julian is traveling to Germany.
The current exchange rate between Singapore dollars ($) and euros (€)
is $1 =€0.7132.
He decides to prepare €4500 for the trip.
Calculate the amount of Singapore dollars he needs.
Give your answer correct to the nearest cent.

Answer S 2]

(b) (ii) He has €850 left after the trip.
He decides to change the money back to Singapore dollars.
The current exchange rate is $1 = €(0.3156 + x).
He receives $1167.

Find the value of x. Give your answer correct to 4 significant figures.

Answer X =..cciiiiiiiiiiiiniinnen 2]

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Normal (Academic) SBB, Mathematics Paper 2
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10

(b) Inthe figure, BA and CE are parallel lines.
Flies on the line BA such that BF : BA=4:17.
E lies on the line FD such that FE: FD =1 : 3.

A

(i) Show that triangles CED and BFD are similar.

(ii) If the area of triangle CED is 36 cm?, calculate the area of triangle
ABD.

ANSWEF  ooceiveeeiieieeee cm? [3]

Broadrick Secondary School. End-of-Year Examination 2023, Sec Three Express/ Normal (Academic) SBB, Mathematics Paper 2
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12

the 40" percentile of the time.

Answer ..ot ... mIN

Dylan claims that the boys were faster than the girls in completing
the puzzles.
Do you agree? Explain your answer.

Cash prizes are awarded to those who took 14 minutes or less to
complete the puzzle.

James said that a higher percentage of boys than girls received the
cash prize.

Do you agree? Explain your answer.

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Normal (Academic) SBB, Mathematics Paper 2
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9  The variables x and y are connected by the equation y=—x> + 4x* - 3.
Some corresponding values of x and y are given in the table below.

x -2 |-15] -1 0 1 2 2.5 3 4

y | 21 a 2 | -3 0 5 | 64| 6 | -3

(@

(b)

(c)

d)

(e)

Find the value of a, correct to 1 decimal place.

Answer a= ... ... i,

Using the grid on the next page, draw the graph of y =~ x* + 4x* — 3 for
—2<x<4,

By drawing a tangent, find the gradient of the curve at the point where
x=-1.

The horizontal line y =k touches the curve y = — x> + 4x? — 3 at only one

point.

State one possible positive integer value of £.
Answer k= ...

The equation — 2x> + 8x> — 3x — 4 = 0 can be solved by drawing a suitable
straight line on the grid.

(i) Find the equation of this straight line.

Answer

(i) By drawing the line in (e)(i), find the three solutions to the equation
-2+ 8 -3x-4=0.
Answer X = ciieies OF ciiiiiiiiie OF oiiiiieineeenn
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10 Benny, a wholesaler always spends $300 a month to buy grapes.
In January, the price of grapes was $x per kilogram.
(a) Write down an expression in terms of x for the number of kilograms of

grapes he bought.

ARSWEr Lo kg [1]

In February. the price of grapes increased by 30 cents per kilogram.

(b) Write down an expression in terms of x for the number of kilograms he
bought for $300 in February.

AnSwer ... kg [1]
(¢) Given that he bought 5 kg less grapes in February than January, form an

equation in x and show that it reduces to 10x> + 3x —180 = 0.
Answer

(3]

(d) Solve 10x* + 3x —180 = 0, giving your answer(s) correct to 2 décimal
places.
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ANSWEr X = ccooiiiiiiiiii (3]
In March, the price of grapes was $k less per kilogram than in February.
Benny was able to buy 4 kg more of grapes in March than in February for $300.
(e) Show that k= 0.24, correct to 2 decimal places.

Answer

(3]
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11 Mr Gan wants to start a small tuition centre for secondary school students.
The tables provide information on the cost of running the centre.

The centre is closed on Mondays

Start-up Cost

Renovation $40 000
Fumniture $5100
Computers and ICT Equipment $5000

Operational Cost Per Month

Rent $8000
Utilities Bill (Electricity, Water) $1000
Advertising $300
Printing and Stationery $645
Interest of Renovation Loan (b)
Labour Cost
Number of Sala
staff vy
Administrative Staff 1 $1500 per month
1 $45 per hour (Weekday)
Teaching Staff o fs‘“;ﬂ
$50 per hour (Weekend)
Cleaner 1 $40 per day (3 hr)

Mr Gan intends to fix the tuition charges as follows:

Revenue

Total Total Monthly
Number Number Tuition
of Weekday of Weekend Fee Per
Classes# Classes# Student

Per Week Per Week
Lower Secondary 6 4 $200
Upper Secondary 8 5 $300

number of students per class: 5 to 8
*1 month has 4.3 weeks or 30 days

# duration of each class is 2 hours

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Normal (Academic) SBB, Mathematics Paper 2
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Calculate the total start-up cost.

Answer  $ i [1]
Mr Gan took a loan for the renovation cost from a finance company that

charges 2% simple interest per annum for 3 years.
Calculate the interest he paid on the renovation loan per month.

Answer S [2]

Mr Gan has 2 goals:
First Goal : To recover the total start up cost (including the interest
incurred) within 7 months of operating his tuition centre.

Second Goal : To make a profit of at least $8000 per month after the 7
months.

Will he hit his goals (assuming that the minimum number of students per
class is met)?

Justify by showing your calculation clearly.

Answer

You may continue your workings on the next page
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Answer Key
1(a) 2x+3 7(c)(1) Yes
3x-5
1(b) 4 (ii) Yes
5
1(c) at 8(a) 240
8
2(a) y=1.5x +3 8(b) AAS
2(b) y=3 9(a) 9.4
2(c) 105 9(c) -11
2(d) (10.-3) 9(d) 8
3(a) (x-3)+5 9(e)(i) y=1.5x -1
3(b) (8,-2) 9(e)(ii) 34,1.1,-0.5
3(c) x=3 10(a) 300
X
3(d) (3,9) 10(b) 300
x+0.3
4(a) 3.24 10(d) 4.09, -4.40
4(b) 2540 11(a) 50100
5(a) 2353 11(b) 66.67
5(b)(i) 6309.59 11(c) yes he will hit
both his goals
5(b)(ii) 0.4128
6(a)(i) 448
6(a)(ii) 8.789
6(b)(i) AAA
6(b)(ii) 141.75
7(a) 17.5
7(b)(i) 12.5
7(b)(ii) 9
7(b)(iii) 11
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Mathematical Formulae

Compound interest

Total amount = P| 1+»—L-
100

Mensuration
Curved Surface area of a cone = m/

Surface area of a sphere = 4z7r*
Volume of a cone = %m’zh
. 4
Volume of a sphere = 3 mw
Area of triangle ABC = é—-ab sin C
Arc length = r6, where 8 is in radians

1 .. .
Sector area = f2—r26 , where @ is in radians

Trigonometry
a b ¢

sin A = sin B - sinC

a*=b*+c* -2bccos 4

Statistics

Mean = ZE:'.—J;:

2 N\
Standard deviation = \/%{i} “(—2}3—?]
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Answer all the questions.

2A+3 ’
Answer g7r~$‘CQ 2]
(b) Bolve (37%)(3°% =729,
aXt2t3n ¢
=3
X2 t3x= 6 ()
Dx =4
- =4
s
. 4
Answer x=5(m) [2]
N 2a*b ’ 2\
(¢) Simplify 3 —:-(Za )
c
Leave your answre\rﬂr|in positive index.
3 ¢
= 2
- l
o, b
KG
- af a’
X Answer g((—H) 2]
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2  The diagram shows two lines AC and AB.
Line AC intersects the y-axis at 7.

Points 4, B, Care (6,12), (20,12) and (-4,-3) respectively.

Vv
4
6. 12) B(20, 12)
r .l!I"‘ |
; . .
“,
C(-4.-3)
(a) Find the equation of the line 4C.
(ha&m*?litil 2= 15 ( £)tC
é ’CV q.’) C ~ 4

= |-S CW\\)
SUb 7(;6/33&
Y= -SxtcC
Answer

(b) Linel, parallel to AB, passes through point 7"

State the equation of line L.

Answer

LYz lox s

[2]

s

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express’ Normal { Academic) SBB, Mathematics Paper 2

446

BP-446






3 (a) Expressx’~—6x+ 14 in the form (x — p)*> + ¢, where p and g are constants.

- bat (8) (&) x

= C’X'B)L%S

L
\ /e
(b) Hence solve the equation x> — 6x =16 - CB\) (g1)

A 6K T = bt
t-3) 5 =30
(x-3)"=25 CmV
x-3 ={Z%

X =52 o  X="8t5

-

._(6‘ = -2

Answer  x =%/"2//( Rl) 2]

(c) State the equation of line of symmetry of the graph y = x*— 6x + 14,

-2
gt0 - 3
2
_ (1)
Answer (X — 3// [1]
(d) State the turning point of the graph y = x> — 6x + 14.
whin A =3
Y =22-( () 1Y CED

= S Answer (35/) [1]
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4 (a) The ratio of the area of the parallelogram to the area of the trapezium is 3:2.

All lengths are measured in centimetres. 4

s

h

f_‘]
25 : >

- ————

-

14

A
A 4

A

Calculate the height, 4, of the parallelogram.

ﬁ(mo(f 1/ fam .3 915 h 2

—_—

Preu o} \mp(&?ium 2 54 2
25 xh 2 28h = §)
N, Ty () h =3y
< x (4+14)%6
Answer h=52q// [2]
(b) The diagram shows a solid made from a cone and a hemisphere. C Pfl)
Calculate the volume of the solid.
lsl - l’)l'{- q1_
h* - 144
h=12

Vb‘ 6‘1} Ccn(;__:: é:-\-irll'l

= —-L wX ZX)Z.
R

Vol o} lywi-sprwe = Tmréxt

- (e = At
Chird

Total Vol = 2yymr+4&m

Answer ... 254502 fln? (3]

Atlept 2540
(A
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5 (a) The population of turtles in an island is estimated to decrease by 1.5% every
year.
There are 2500 turtles in the island in 2023.
What is the population of turtles in 20277

R- P(1tis0)
= 2500 L’“LS:)* (i)

(50
b 2. 341
2253 L2355 2]

e BN
(b) (i) Julianis traveling to Germany. A Lp% 50 CAY)
The current exchange rate between Singapore dollars (§) and euros (€)
is $1 =€0.7132.
He decides to prepare €4500 for the trip.
Calculate the amount of Singapore dollars he needs.
Give your answer correct to the nearest cent.

Answer

£ 0-H32 = bl
: = HoXt
€ 4500 4 <0 ( mD
O FH3I2
(A
Answer $é20‘1$"1) [2]

(b) (i) He has €850 left after the trip.
He decides to change the money back to Singapore dollars.
The current exchange rate is $1 = €(0.3156 + x).

He receives $1167.
Find the value of x. Give your answer correct to 4 significant figures. (m1)
£ 0 31S¢ 1% =4l x50 = 16+ ( 03156 +7)

e +Xx (0 3S6tx) _ g6 %{Sf? . b 2S6tA
==
] Y _—__0.4128

Lo ane

et aranen {2]
(AD

Answer x=......
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(b) Inthe figure, B4 and CE are parallel lines,
F lies on the line BA such that BF ; BA=4:17.
E'lies on the line FD such that FE : FD=1:3.

(i) If the area of triangle CED is 36 cm?, calculate the area of triangle

ABD.
Ao o) ACED /5 N2 4 vas—> 36
_—— 2 = AX 3L

fyewol HBFED <3 ) ks = = |
) %— Crd T
‘40_4-&5 - 8\0»«“
M of ABFD ‘Z/?(‘-[X% Foukh o Fx €L
— o -
Aud AP8D  F x 1k o 41 FSon®
= 37': Cad
Answer ’4175/ em?  [3]
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(iii) the 40" percentile of the time.

Answer }/\;/CEDmm [1]

(©) () Dylan claims that the boys were faster than the girls in completing
the puzzles.
Do you agree? Explain your answer.

Jes . The medin Nme Faken 193 e J\rLs

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

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

(1]

(i) Cash prizes are awarded to those who took 14 minutes or less to
complete the puzzle.
James said that a higher percentage of boys than girls received the
cash prize.

Do you agree? Explain your answer.
3 Ofo = . ® .
goz_g—) %6_)(“) 7 S:I’ SA
StsA D50/
(B0

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

[1]
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9  The variables x and y are connected by the equation y=—x> +4x* - 3.
Some corresponding values of x and y are given in the table below.

X -2 | =15 —1 0 1 2 25 3 4

y 21|l a |l 230 5 |64 6 | -3

(a) Find the value of g, correct to 1 decimal piace.

Answer a=q4#6’gl) [1]

(b) Using the grid on the next page, draw the graph of y=-x> +4x* =3 for [2]
-2<x<4.

4 (© By drawing a tangent, find the gradient of the curve at the point where

x=-1. (X “ o) 2 (:?( 2 ,\3 1‘
‘ By _ht /4 ~ - S
= - 2 - -
Cragiot = B1-82 (| ~
X1 X2
-y (a0
Answer e renenaanaeenraeeone
(d) The horizontal line v =% touches the curve y =—x*+ 45> -3 atonly . =
Apoint.
State one of the possible positive integer value of k.
\
Answer k= %g) [1]
0«\3 wiegy 2 ¥
% (¢) The equation — 2x* + 8x%2 — 3x — 4 = 0 can be solved by drawing a suitable
straight line on the grid.
(i) Find thg equation of this straight line.
-y t4 - -}i"x -2=0
- x>+ 4xr=-3= %7(‘1'2“3
3= 2 o —| 3, (B
T - =%
Answer 37' 1]

(i) By drawing the line in (¢)(i), find the three solutions to the equation
—2°+8x*-3x—-4=0. 3.4 _ _
Answer x = .70 or ..o blor TO0S (3]

124 _Pov d (omek ans.
B v all covect ans

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Normal (Academic) SBB, Mathematics Paper 2

456

BP~456







16

1 Benny, a wholesaler always spends $300 a month to buy grapes.
0 InJanuary, the price of grapes was $x per kilogram.
(a) 'Write down an expression in terms of x for the number of kilograms of

grapes he bought.

300

U

Answer .. ... 7(// .......... kg [1]

(%D

(b) Write down an expression in terms of x*for the number of kilograms he
bought for $300 in February.

In February, thie price of grapes increased by 30 cents per kilogram.

=

| 2006

Answer ...l T J/ ...... kg [1]

(¢) Given that he bought 5 kg less grapes in February than January, form m(& U
equation in x and show that it reduces to 10x* + 3x—180 = 0.

Answer
200 _ 3% 5 (m)
A A 102

2606 (£ 0 2) — 00 = 5x(ATE3) LMD

C\D = 57(7' —tlS’X

gx - So —40=0
L oF 43 —\50 =C  (shewn)

[3]
(d) Solve 10x* +3x—180 = 0, giving your answergporrect to 2 decimal places.
A = 735 J2ro4(0)Ax)
-
2 (10)
= —-—3 1 17204 Cm)

. T
= AU oo — 440 AA =4

Answer x = 4‘ Mopeeennn 4 40 [3]
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In March, the price of grapes was $4 less per kilogram than in February.
Benny was able to buy 4 kg more of grapes in March than in February for $300.

(¢) Show that k= 0.24, correct to 2 decimal places.

Answer
300 00 s (mt)
7“’0'5‘\& X+ 0%
200 300
4. 0059+ 06-3 ¢ 4-09:29t0°2 t
500 _ é_OO _ 4-
4-39529-k 4-32529
ZOC_)V _ 4+ 200
4-29529-c 4-39%529
3oo
— . 1225 %3¢
4-39529-k o

300 = ?2-234%%(4 -29529-k) Cmy)

300 = 1FBYNC - 12254 $%k
12-254%8k= 21} -5%16 — %00

19.259%%)k = 13 -S¥N6
=13 SeNe
F2-254%%

= 029 Qdp) show) ()
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11 Mr Gan wants to start a small tuition centre for secondary schoo! students.
The tables provide information on the cost of running the centre.
The centre is closed on Mondays.

Start-up Cost

Renovation $40 000
Furniture $5100
| Computers and ICT Equipment $5000

Operational Cost Per Month

Rent $8000
Utilities Bill (Electricity, Water) $1000
Advertising $300
Printing and Stationery $645
Interest of Renovation Loan (b)
Labeur Cost
Number of Sal
staff ary
Administrative Staff 1 $1500 per month
1 per $45 per hour (Weekday)
Teaching Staff less#
$50 per hour (Weekend)
Cleaner 1 $40 per day (3 hr)

Mr Gan intends to fix the tuition charges as follows:

Revenue

Total Total Monthly
Number Number Tuition
of Weekday of Weekend Fee Per
Classes# Classesi# Student

Per Week Per Week
Lower Secondary 6 4 $200
Upper Secondary 8 5 $300

number of students per class: 5 to 8
*1 month has 4.3 weeks or 30 days

# duration of each class is 2 hours

4 6 OBruadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Normal (Academic) SBB, Mathematics Paper 2
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[6]
~End of Paper~
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(@ue)
Mo atigt 0 K varve

Lowe Secondovy

(L+4)x200xs = flooOO
Unpu gécmdwﬂ

B S

(§+5 ) x300X5 = & 149500

- Total Kevuoe = #1oooo+ (9560

= %19 00 C"VU)

Mbn‘rm\j | obow Cost

L(b@fkdca)ﬁaunlqa SM@F = (£18) x4SXLX4 2
= B54g -

| @“&k@d) ‘Tzadms S‘(&# = ( 4+5 )x SO X2 x 43

= 43510
Tecii g
Toral, Seafy Yloy = Bug +3510
=492¢¢ (mi)

Meathly Clemy Slog

46%6x4-3% & 1022 (m)

ses 1ot Lakow (osk = Q28% +lo22+1500 = 11520
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{otal C)Pefuh‘m‘\ (ot = 8000 + 000 + 20016 9§ +¢¢ ¢ 7

= ﬁloo”'é’t}‘ Cmt)
Proht made = 29600 - gz0- 601763

= $ 3668 332, (D)

Wientns *‘“k_@,@ o roener Stk P (o8 = Semo
F6£%-3%

% (-8 monting
LS 413 . B
- He will reovw his start-op cosk b F mondin
) . L &6 | L(Al)
Y66 33 (

He will make ‘@ poptap [esy tran $5000 -

o Re wll e his .%rg}cﬁ@a( butp N0F Wit Second
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