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Class Register Number Name

BARTLEY SECONDARY SCHOOL
END-OF-YEAR EXAMINATION

MATHEMATICS
Sec 3 Express 4052/01
Paper 1 6 Oct 2023

1 hour 30 minutes

Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your class, register number and name 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, giue or correction fluid / tape.

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.

The number of marks is given in the brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 50.

For Examiner’s Use

This document consists of 18 printed pages and 2 blank pages.
Set By: Mrs Tan Puay Hoon [Turn Over

BP-141


https://freetestpaper.com/

Mathematical Formulae

Compound interest

Total amount = P[ 1+ A
100

Mensuration

Curved Surface area of a cone = 77/

Surface area of a sphere = 477>

Volume of a cone = Eﬂrzh
4
Volume of a sphere = 3 Tr

1 )
Area of triangle ABC = P absinC
Arc length = @, where @ is in radians

1 .
Sector area = —2— re , Where @ is in radians

Trigonometry
a b ¢
sind smB sinC
a’ =b*+c¢*=2bc cosA
Statistics

2 S
2 f

Mean =

Standard deviation =

St
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3

Answer all the questions.

2.7++2.08

1 Calculate 7 =,
(-1.5)" -0.02"

giving your answer correct to 2 significant figures.

Answer ............... e [1]
2 Simplify 35a* +49Va .

ARSWer ........ccooveiiiiiiiiii [1]
BSS/2023 EQY Exam/3E Math P1 [Turn Over
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3 (a) Simplify a—(3d +4a).

ANSWer .. oo (11

(b) Factorise fully 8am —12ak — 6dk + 4dm .

Answer .. ..o 2]

BSS/2023 EQY Exam/3E Math P1
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(¢) Express — as a single fraction in its simplest form.

c -9 c+3

ANSwWer ......oooviiiiiiiiiinl [2]

; BSS/2023 EOY Exanm/3E Math P1 [Turn Over
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(a) Solve the inequalities %x -8<3-x<9.

Answer .....................

(b) The range of values of x for the simultaneous inequalities a <x and
2x+7

< b are represented on the number line below.

Find the value of @ and of b.

Answera=.................

BSS/2023 EOY Exam/3E Math P1
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5 The radius of a spherical atom of bromine is approximately 9.4x10™" metres.

(a) Express the diameter of a bromine atom in metres.
Give your answer in standard form.

(b) The radius of a spherical atom of hydrogen is approximately 1.06x 10 cm.
Find the difference, in metres, between the radius of an atom of bromine and the

radius of an atom of hydrogen.
Give your answer in standard form.

ARSWer ..........coiiienll. m [2]

BSS/2023 EOY Exam/3E Math P1 [Turn Over
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(¢) Two integers, 4 and B, can be written as products of prime factors.
A=p*x3* <11l B=p*x3x1I?
The highest common factor (HCF) of 4 and B is 396.

Write down the values of p and q.

Answerp = .......ccoociiiiiiiin.n

BSS/2023 EQY Exam/3E Math P1 [Turn Over
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7 Mr Ng gave some nougat bars to Adrian, Bernard and Connie in the ratio 3 : w: 5.

Connie received 32 nougat bars more than Adrian, while Bernard had 16 nougat bars
less than Connie.

Calculate

(a) the number of nougat bars Connie received,

Answer .. ..o, [1]
(b) the value of w.

Answerw= ... ...l [2]

BSS/2023 EOY Exam/3E Math P1
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8 The table shows the number of marks Jenise scored in her Mathematics assessments WAL,
WA2 and WA3. The assessments have a different percentage weighting to the overall

result.
Marks scored Percentage weighting
Type of assessment —_—
Total marks towards overall result
31
_— 1 50
WAI 30 Yo
63
- 1 50
WA2 20 %o
WA3 B 25%
50 °
?
End-of-Year Examination 100 45%

To score an Al grade, Jenise needs to score an overall percentage of 75 or above.

What is the minimum mark she needs to score for the End-of-Year Examination to
obtain an A1 grade for Mathematics?

Answer ..., 3]

BSS/2023 EOY Exam/3E Math P1
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9 The diagrams below show part of a series of a number pattern.
S represents the sum of the three numbers in each diagram.

Diagram 1 Diagram 2 Diagram 3 Diagram 4 ... Diagram »

1 9 16 a
1 3 3 11 4 {15 b c
S=5 5=13 §S=23 S=35
(a) Calculate the value of @ whenn =7.
Answera=....................... [1]
(b) Calculate the value of n when ¢ =47.
Answer n= ...........cc...oiii [1]

(c) Show that the general formula for S, in terms of n, for Diagram n is n* +5n—1.

Answer

[2]

BSS/2023 EOY Exam/3E Math P1
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10  The heights of two geometrically similar containers are 25 cm and 10 cm respectively.

>

25 cm A 10 cm B

Container A4 is completely filled with rice.
Angel wishes to transfer all the rice to a few containers B.

How many containers B are needed to fill the rice in Container 47

BSS/2023 EQY Exam/3E Math P1 [Turn Over
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(a) Express x* —6x+4 in the form of (x—4)" +k.

Answer ... [2]

(b) (i) Sketch the graph of v = x° —6x+4, clearly indicating its turning point and
y-intercept. {2]

v

(ii) Hence write down the equation of the line of symmetry.

BSS/2023 EQY Exam/3E Math P1
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(¢) Area under the speed-time graph represents the distance travelled.

Find the average speed of the cyclist’s whole journey.

End of Paper
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Ex <1l or x>-6
4
4 . .
x< 8—5— or x>—6 [either 1 is correct [M1]]

Final : —6<x$8§ [Al]

2.7++/2.08
4 ) =0.82 [2 SF] [B1]
(-1.5)7"-0.02
35a" +49a
5 2
=—qg? [Bl
Z (B1]
a|a-(Bd+4a)=a-3d—~4a
= —-3a-3d [BI]
b Bam —12ak —6dk + 4dm Presence of either one factorization
=8am —12ak + 4dm —6dk Eor r ectl.y: ; M1
_ 4a(2m—3k)+2d(2m—-3k) [M1] xtracting common factor [M1]
=2(2a+d)(2m—-k) [Al] Erroneous working but able to get the
final answer [M0OAOQ]
c 2 5 making common denominator
ct=9 c+3 (c*=9)(c+3)
- 2 __S with all correct working on numerator [M
(c+3)c—-3) c+3
2 5(c~-
_ : (c-3) M1]
(c+3)c—-3) (c+3)(c—3)
_ 2-5c¢+15
(c+3)c—-3)
__17-5c (Al]
(c+3)c-3)
ol T D S
4
1
Zx—8§3—x or 3-x<9

161
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4 b | 2x+7
<
3
3b-7
x<
2
3v-7_,
2
b=5 [BI]
a=-25 [Bl]
5 9.4x107""x2=1.88x10"" [BI]
1.06x107* =100 =1.06x10""  [MI]
Difference =1.2x10™"" [Al]
6 a | 396=2>x3*x11 [B1] Accept product but not in index form
b [ 11 [BI]
¢ | p=2,qg=1 [B],Bl]
7 a | 2 units rep 32 bars
1 unit rep 16 bars
Connie has 16 x 5 = 80 [B1]
b | 1 unit =16 bars Award M1 for presence of 64
therefore (5-w)=1 [MI]
w=4 [Al]
8 Attempt to find inder [M1
s+ 85 B 05406125 M1 emptto find remainder [M1]
50 80 50
to score at least 75%, the remainder is 32.3875 [M1]
323873 100=71.9722
Hence, she should score 72 marks [Al]
9 a {49 [B1]
b |12 [BIl]
¢ | n+n’+@n-1) [M1] Presence of n° or (4n—1) [Ml]
=n’+5n-1 [Al]
10 Container A : Container B Accept volume ratio 15625 : 1000 [M1]
25 ;10
5 : 2
125 : 8 [volume ratio] [MI1]
25
1— [M1] =15.625
Number of containers B needed = 8
16 containers [Al]
1112 | Length = \[(2—-3)* + 3~ (-1))*[M1]
=4.1231 [A1l]
~4.12
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) 3-(-)
dient=———=-4 [Ml
gradien >3 [M1]
Equation

y-3=-4(x-2)

y=—4x+11 [Al]

y=-4x+11 cutsthe x axis: y =0
0=—4x+11

11

T4

X

coordinates =(%,O) [or equivalent] [B1]

(0,5)(0,=5)(5,0)(5,~0)(£3,4)(+3,4)3, +H (3, F4)(-3,-4),
(+4,3),(74,3),(4,13),(4,73),(—4,-3)
[B1]

12

x*—6x+4
=(x-3)* [B1] -5 [BI]

v

\\/

[B1] for correct shape irregardless of coordinates

(B1] labelling the y intercept and turning point accurately

Turning point =(3,-5)
Y intercept = 4

x=3 [BI]

13

AAPsz =120 ([BI]

ZSBC =180-48—-48=284

ZABC =360-120-84 =156 [MI1]

(n-2)x180
n

180n—-360=156n

24n =360
n=15 (shown) [Al]

=156 [M1] or n(180-156) =360 [MI]

Do not accept if candidates use 15 to
show

14

302

10 8
v=24 m/s [Bl]

Or any appropriate method

163
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deceleration =

=1m/s’ [BI]

Distance = %(60 +20)(30)=1200 [M1]

1200

Ave Speed ZW =20 m/s [Al]

164
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Class Register Number Name

BARTLEY SECONDARY SCHOOL

END OF YEAR EXAMINATION
MATHEMATICS
Sec 3 Express 4052/02
Paper 2 11 October 2023

1 hour 30 minutes

Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your class, register number and name 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 / tape.

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 .

At the end of the examination, fasten all your work securely together.
The number of marks is given in the brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 50.

For Examiner’s Use

/50

This document consists of 15 printed pages and 1 blank page.
Set by: Tan KJ [Turn over
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Answer all the questions.

2 3
1 a) Solve ==
(@) 3x-1 x
Answer X = .......cciiiiiiiiiiiiiiiiiin. 2]
BSS/23 EOY Exam / 3 Math P2 [Turn over
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(c) q:p3—-2

(i) Findthen p—_--—4 and »=-10.

Answer g = ..o, [1]

(ii)  Rearrange the formula to make p the subject.

Answer pP= ....c.ciiiiiiiiiiiiiiiiii. [2]

(iii)  Find the value of p for which g is undefined.

Answer pP= ....cccciiiiiiiiiiniin.. [1]

BSS/23 EOY Exam / 3E Math P2 {Turn over
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B 1 c

In triangle ABC, angle ABC is 15°, AB is 20 cm, and AC is 10 cm.

(a) Find angle ACB.

Answer Angle ACB=............... ’ (2]
(b) Find angle BAC.

Answer Angle BAC=............... ’ [1]
(¢) Find the area of triangle ABC.

ANSWer oo cm?  [2]

BSS/23 EQY Exam / 3E Math P2
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(d) Find the shortest distance from C to 4B.

BP-173

173

ANSWer ....coooiiiiiiiiii cm 2]
(e) A
20
B 10
25 D
The point C is now moved to point D, such that BD is 25 cm.
Show that angle BAD is approximately 108.2°.
Answer
(2]
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10
5  (a) Complete the table of values for y =—x’+3x-3. 2]
x -3 —2 -1 0 1 2 3
y -1 -5 -3 -5 21
(b) On the grid opposite, draw the graph of y = —x>+3x-3 for -3<x<3. [3]

(¢) By drawing a tangent, find the gradient of the curve at x=-1.5.

Answer ... [2]
(d) By drawing suitable lines on your graph, find the value(s) of

1)) x when x* =3x-3,

Answer X = . ...ccciiiiiiiiiiiii [1]

(i) & for which —x’ +3x—3 =k has exactly two solutions.

Answer k= ............ OF ovvvvennnnn. [2]

BSS/23 EQY Exam / 3E Math P2
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Amir’s __|.__].. Betty’s
apartment block

75 m

200 m

»
4 >

Amir’s apartment is 75 m above ground. Betty’s apartment is in a neighbouring block that
is 200 m away from Amir’s block.
[Assumption: the thickness of the wall is negligible.]

(a) Calculate the angle of depression from Amir’s apartment to the base of Betty's
block.

(b) The angle of elevation from Amir to Betty’s apartment is 10°.

Calculate the height of Betty’s apartment above the ground.

BSS/23 EQY Exam / 3E Math P2
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7 In a famous experiment, a biologist kept mice in a large tank. The mice had enough food
and water, and were kept safe from diseases and predators.

The mice were allowed to breed, and researchers noted the number of mice. The table
below shows the number of mice for the first 240 days of the experiment.

Number of days, d 0 60 120 180 240
Mouse population, P S 200 400 800 1600

(a) Predict the mouse population

(i) S, at the start of the experiment,

(ii)  after 300 days.

(b) In your own words, describe the growth of the mouse population.

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

................................................................................................... [1]
(¢) The population growth can be represented by the formula
d
P=SQ)k
where P is the mouse population,
S is the mouse population at the start of the experiment,
d is the number of days of the experiment.
Use the table of values to find the value of k.
Answer k= ...l [1]
BSS/23 EOY Exam / 3E Math P2 [Turn over
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(d)

14

When the mouse population hit 3600, the tank became overcrowded. The mouse
population began to fall by 10% of the remaining population every day.

It took 28 days for the mouse population to fall from 3600 to below 200.

Jerry proposed that the declining population, Pgeciining, could be estimated using the
formula
1 n
Rfﬂc/nnnn = 3600 [—OJ
i 100

where 7 is the number of days since the population started to decline.
(i) Show that Jerry's formula is wrong.

Answer

(i) Explain what Jerry should change to make his formula correct.

Answer

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

BSS/23 EOY Exam / 3E Math P2
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(¢) In another experiment, 100 mice were kept in similar conditions, but only 1 pair of
mice were allowed to breed.

The breeding pair of mice produced a litter of 6 mice every month. All new baby
mice were also not allowed to breed. No mice died during the experiment.

Calculate the minimum number of months taken for the total number of mice to
reach 180.

Answer ..o months [1]

END OF PAPER
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Bartley Secondary School 2023 3E EOY P2 Answer scheme
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1| (a) 2x=9x-3 M1 | or common
3 denominator
x= 7 Al
(b) Working M1
x=-2, y=— A2
©@ | 5 Bl
33
(¢)(ii) 5 2 M1
p’—2=—
1 or equivalent Al
p= 3/,— +2
q
(c)(iii) Accept </§ or1.26 Bl
2| (a) AD is a straight line and ZCED = 90°, .. ZAEB=90° [R] B1 for any 2
AB =CD =17 (given, H) Bl correct
BE =DE =8 (given, S)
“AABE = ACDE (RHS Congruency Test) B1 | Correct test
If students use Pythagoras’ Theorem to find remaining side, or trigo
to find included angle, accept SSS, SAS, AAS or ASA accordingly,
ensuring that the appropriate Congruency test is applied.
(b)@@) 8 B1
17
(b)) 77 _g M1 | for
17 pythagoras
_I5 Al
17
3| () (450-4x)(150-2x) B2 |1 foreach
- _ 2 bracket.
=67500-1500x +8x Only B1 if
both brackets
given but in
the wrong
operation, e.g.
subtraction or
division
instead of
multiplication

181
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(b) 67500 —1500x +8x" = 48000 M1 | Set up eqn
2x —375x+4875=0
375+ /(=375) - 4(2)(4875) M1 | Substitute
X = 22 correctly
(2) based on their
=14.10r173.4 (rej) Al eqn
4| (a) sin ACB _sinl15 M1
20 10
ACB =31.2°(rej) or 148.8° Al
(b) 16.2° B1 | Allow FT
from 4a
(c) 1 . M1 | Substitution.
5(20)(10) sin16.18 Allow FT
from 4b
=27.9(3
(3sf) Al
(d) 1 a M1 | Allow FT
—2—(2O)h =27.86 from 4c
h=2.79Gsf) Al
(e) 2 2_ng2 B1 Correct
Z/BAD = cos™ (2974-2—100—10&} formula,
. (20)(10) Correct
=108.2 (shown) B1 | substitution
5|(@) 15 and -1 B2 Bl each
(b) Correct plot B2 -1 for each
wrongly
plotted point
Smooth line (see annex) B1
(¢) Gradient = -3.75 [accept 4.5 to -2.5] M1 | Set up with
correct points
Al
(d)(@@) -2.1 [Accept -2.3 to -2.05, cannot accept -2] B1
(d)@) |-lor-5 B2 | Max of 1 only
if no lines
drawn.
6| (a) 4 75 M1 |Or
6 =tan (Too) tan®=75/200.
=20.6° Al |1 point only
for 69.4°

BSS/22 EQOY Exam / 3E Math P2
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