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READ THESE INSTRUCTIONS FIRST

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

Write in dark blue or black pen.

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

Do not use staples, paper clips, highlighters, glue or conection fluid.

Answer rll the questions.

The number of marks is given in brackets I I at the end ot each question or pa question

lf working is needed for any question it must be shown with the answer
Omission ot essential working will result in loss of marks.

The total of the marks for this paper is 90.

The use ot an spproved scientifc calculator is expected, where appropriate.

ll the degree of accuracy is nol specified in fle question, and if the answer is not exact, give the answer to

three significant fgures. Give answers in degrces to one decimal place.

For r, use either yourcalculator value or 3.142, unless the question requires the answer in terms ol n.

For Examiner's Usc

Total /90

This document consists of 26 printed pages and 0 blank pages.
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,

Answer all the questions.

-(-12)- (-r 2) -4x17x(-56)
2

I Calculate
2x(12)3

Answer tll

2 Factorise fully 5bm-bn+3mn-15m'? .

Answer l2l

64a'8
I

I'3 Simpli$
bo c"

Answer

NAS/2023/PRELI M/4E5N/MATH/4O52/O 1
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4

4 (a) Singapore uses 430 million gallon of water every day.

Write 430 million gallon in litre, give yout answer in standard form-

I gallon = 3.785 litre

Answer

(b) It takes 2.5 million litres of water to fill one Olympiad pool.

How many pools can be filled with the daily water usage in Singapore?

Answer

litres [1]

pools tll

PartnerlnLeaming
319
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5

5 Write as a single fraction in its simplest form 2 

=* 
-.=3' ,, .' x-9 (9-x)'

Answer tzl

6 Tampines Town has an area of 2l kn'z . Its area on a map is 525cm'z.

Ifthe map is drawn to a scale ofl:. k, find the value of*.

Answer k :

NAS/2023lPRELI M/4E5N/MATH/4052/O 1

t2l
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6

7 A suwey was conducted to find the number ofcups ofbubble tea consumed in a month
The results are shown in the table below.

Cups ofbubble tea consumed 0 I 2 3 4 5

Number ofpeople 3 6 v 5 1l 7

(a) Ifthe mode is 4, write dovm the largest possible value ofy.

Answer tll

O) If the median is 3, write down the greatest possible value ofy.

Answer tll

E In the diagram, it is given that the radius of the circle is I I cm and ICOD --160' .

(a) Change 160'to radians, leaving your answer in terms ofr.

Answer

O) Hence, calculate the length ofthe minor arc CD, correct to 3 significant figures

trl

Answer

160'

NAS/2023/PRELI M/4E5N/MATH/4052/O 1

cm trl

PartnerlnLeaming
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7

9 The chart below shows the monthly sales of an event company from January to June

lrl.2023.

Salc; tS rn lhousands)

100

l;5

Jauuary tcirruarl, \Iarch April NIal' June Month

State one aspect ofthe graph that may be misleading and explain how this may lead to a

misinterpretation of the graph

Answer

t2)

ti0

0

PartnerlnLeaming
322

NAS/2023lPRELIM/4E5N/MATH/4052/O'1



BP- 325

8

l0 The table below summarises the times taken by 100 males to complete a cycling race.

(a) Calculate an estimate of the mean time.

Answer minutes tll

O) Calculate an estimate of the standard deviation of these times.

Answer minutes [ 1]

Time (r minutes) 30<t<40 40</<50 50<r<60 60<t<70 70<r<80
Frequency l5

'L
30 t6 l

PartnerlnLeaming
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9

ll

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

Answer

v

Answer

v
(a)

(b)

x
o

.I

t1l

trl

o

Y=-x3 +2
5

v=4-',
-5v - ---;x'

v x'

l=4-' Y=i +2

PartnerlnLeaming
324
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l0

12 Viane plaas to go to Korea for a holiday.

She goes to the travel fair and is given an early bird discount of l5%o for tn 8- day tour

package that costs $2288. Calculate the amount of money that she needs to pay the tour

agency after the addition of 8% Goods and Service Tax (GST) on the discounted price.

Answer $ L2)

13 Given that p is inversely proportional to the square root of q, calculate the percentage

change inp when 4 is increased by 400%.

Answer

NAS/2023lPRELIM/4E5N/MATH/4052/O 1

vo t3l

PartnerlnLeaming
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l1

14 The heights of two geometrically similar cones of same material are in the ratio of l:30.

(a) Given that the circumference ofthe base of the larger cone is 450 cm, find the

circumference ofthe base ofthe smaller cone.

Answer cm tll

O) Given that the mass of the larger cone is 12800 g, find the mass of the smaller cone.

Answer E l2l

PartnerlnLearning

NAS/2023lPRELI M/4E5N/MATH/4052/O 1
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t2

15 (a) Expres s x2 -2x-B in the forrn (.r-a)' +0, where a and b are integers.

Answer

(b) Sketch the graph of y = v'z -2v -9.

Awwer

x

(c) Write down the coordinates of the minimum point of the curve

Answer (

v

trl

t21

o

NAS/2023lPRELIM/4E5N/MATH/4052/01

) tll

PartnerlnLeaming
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l3

16 (a) on the Venn diagram shown below in the answer space, shade the set A' aB' .

Answer

O) {: {all real numbers}

I : iall prime numbers)

I = {all rational numbers}

C: {all integers}

D : {all negative numbers}

f,= {factors of 12}

(i) List all the elements contained in the set I /-\ E

Awwer

(ii) Which of the following statement(s) is/are correct?

Statementl:CcB

Statement 2: AaC --C
Statemetrt 3: laD=Q
Statement 4 : CnD=i

Answer Statement(s) is/are correct l2l

t1l

tll

BA

PartnerlnLeaming
328
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l4

I 7 The diagram below shows 3 circles with the centre of cilcles shown as O.

The diameter of the largest circle is 8x cm.

A dart is thrown within the largest circle.

&r

(a) Find the probability that the dart lies inside the shaded region.

Awwer

(b) Helen throws two darts and they both lie within the largest circle

Find the probability that both darts lie inside the shaded region.

Answer

pl

NAS/2023/PRELI M/4E5N/MATH/4052/O 1

trl

PartnerlnLeaming
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l5

18 Fu Xing needs to pay NT$17000 for his hotel stay in Taiwan.

He is given two options on how he can pay the amount with his credit card.

Which option should he choose to pay for the amount? Justi$ your answer with working.

Answer

Option I Option 2

Pays the full amount in Singapore
Dollars (SGD)
Conversion rate: 1 SGD to NT$22.5

NAS/2023/PRELI M/4E5N/MATH/4052/O 1

PartnerlnLeaming
330

t4l

. Pays the full amount in New Taiwan
Dollars (NT$)

o Conversion rate: I SGD to NT$22.7
o Incurs 3.50lo overseas spending charge

I

I

I
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19 (s) Solve the inequality k (t+l) < 5r-1.3 I

42

Answer

O) Solve these simultaneous equations.
3x-2y --2
7x+3Y=43

Answer x =

t3l

NAS/2023lPRELI M/4E5N/MATH/4052/O 1

PartnerlnLearning
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20 (a) Express 6534 as a product ofits prime factors.

Answer

O) Two integers, M and N, can be written as products of prime factors.

M =2x p'*2 xq' N =2x p'*t x q

The lowest common multiple (LCM) of M and N is 6534.

(i) Write down the va\tes of p, q and r.

tll

t1l

(ii) Find the highest common factor (HCF) of M and M

Answer

NAS/2023/PRELI M/4E5N/MATH/4052/O 1
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l8

21 In the diagram below, argle AEB: angle ACD. AB :8 cm,BC=4 cmandAE:6cm.
D

E
6cm

A

8cm

4 cm
C

(a) Show that triangles AEB and ACD are similar.

Answer

(b) Calo;Jate DE.

Answer cm t2l

(c) Find the ratio of area of quadrilateral BCDE : area of frangle ACD.

Answer

l2l

NAS/2023lPRELI M/4E5N/MATH/4052/O 1

333
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19

22 (a) GivenXI:325 m ardYZ:200 m, XZ has been drawn for you.
Complete the scale drawing ofa triangular playground XIZ where the given scale is

1:5000.

X

t1l

O) Construct the perpendicular bisector of.lZ. t1l

(c) Construct the perpendicular bisector of IX t1l

(d) Construct the bisector of angle XZY. t1l

(e) A circular fencing is built around the triangular playgrottd XYZ.

Construct a circle touching the three vertices oftriangle XYZ. t1l

Z

NAS/2023/PRELI M/4E5N/MATHi4O52l01

PartnerlnLeaming
334
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23 The diagram below consists of pattems made up of shaded and unshaded squares.

PATTERN 2 PATTERN 3PATTERN I

(e) State the value of m and of n in the table below

Pattem Number (P) Number of shaded
squares (p)

Number ofunshaded
squares (R)

I 3 3

2 5 4

3 7 5

4 m n

Answer m = ................., fr = trl

O) Write down an equation connectin g P afi Q, leaving your answer in its simplest form.

Answer tU

(c) Write down an equation connecting P and j?, leaving your answer in its simplest form.

Answer

PartnerlnLeaming
335
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2l

(d) Decide and justifu whether it is possible to make a pattem with exactly 50 squares

in total.

An-rwer

t2)

NAS/2023/PRELI M/4E5N/MATH/4052/O 1

PartnerlnLeaming
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24 The diagram shows the speed-time graph ofa van. The van starts from rest at O

and accelerates uniformly until it reaches 1.8 km/min. It then continues at a

constant speed before coming to rest at p.

Speed in km/min

1.8

0920 0940 0955 Time

(a) Find the deceleration during the last 3 minutes in m s-' .

Answer

O) Show that the total distance travelled is 67.5 km.

Answer

PartnerlnLeaming

ms-2 tzl

NAS/2023lPRELI M/4E5N/MATH/4052/O 1
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23

(c) On the axes in the answer space, draw the sketch of the distance-time graph for the

whole j oumey.

Answer

Distance in km

0920 0940 0955 Time

l2l

PartnerlnLeaming
338
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24

25 The figure below shows the plan view of a farrn. It occupies an area in the shape oftwo
overlapping circles with centres X and I' and radii 1 2 metres and 3 5 metres respectively.

The circles intersect at the points A atd B. XA produced is perpendicular to Il produced.

,trG produced is perpendicular to IB produced.

(a) Show that angle l)E is 2.48 radians, coffect to 3 significant figures.

Answer

This question continues on the next page.

PartnerlnLeaming

tzl
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25

(b) The shaded area shows the area occupied by the sheep.

Calculate the percentage ofthe farrn area that is occupied by the sheep, using your
answer from part (a).

Answer % tsl

PartnerlnLeaming
340

NAS/2023/PRELI M/4E5N/MATH/4O5ZO 1



BP - 343

26

26 (a) The interior angles of a qua&ilateral IECD are givor below.

lA = l.25vP, ZB = (80 + w)., tC = (2w - t0). and ZD = 6 (w - 20).

(0 Calculate the value of w.

(ii) State the name for quadilatu ABCD.

Answer tll

O) The diagram below shows a regular decagon and a regular octagon with GII as a

common side. The points R and S are joined to form a triangle IIRS.

R

Find angle IIR S .

Answer

END OF PAPER

PartnerlnLearning
341
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Write in dark blue or black pen.
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4

Answer all the questions

I (a) It is given that 1l = 9ft'?
x+a
a-x

(i) Evaluate & when a --12, x'- -6 and y =19.75 .

Answer h = --

(ii) Express a in terms of h, x md y.

Answer a

121

l2l

NAS/2023/PRELI M/4EsN/l\4ATH/4052/02
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5

(b) 5o1"" --l!t'2- * 2 -=3.x--)x+b -x-J

Answer x = or t3l

PartnerlnLeaming
346
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6

2 The table below shows the number of loaves of bread sold at 3 different shops on a
weekday.

Shop A sells 32 White, 25 Enriche4 15 Fibre and 12 Whole Meal loaves.

Shop B sells 25 White, 18 Enriched, 18 Fibre and 15 Whole Meal loaves.

Shop C sells 28 White,22 Enriched, l6 Fibre and 14 Whole Meal loaves.

The price per loafis $ 1.20, $ 1.40, $ 1.70 and $2.10 for the White, Enriched, Fibre and Whole

Meal loaves respectively.

White Enriched Fibre Whole Meal
Shop A 32 z5 15 t2
Shop B 25 t8 l8 l5
Shop C 28 22 l6 t4
Price per loaf $ 1.20 $ i.40 $1.70 $2.10

(a) Write down two matrices X and Y such that matrix multiplication will give the total
amount ofmoney received by each shop on that weekday.

Answer X= t2l

O) Hence evaluate the matrix multiplication XY

Answer {Y =

NAS/2023/PRELIM/4E5N/MATH/4052/02

lz)

I

PartnerlnLearning
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7

(c) If discormts of 20Vo, l0%. and 15% are to be given on the pwchase of bread from

Shop A, B and C respectively, write down a matix Z such that ZXY will give the

total amount ofmoney received from each ofthe thtee shops on that weekday. Hence,

find the total amount ofmoney received from each ofthe three shops. from the selling

ofbread on that weekday.

Answer Shop A

Shop B

Shop C

$

s

$

(d) Given that matrix M: (1 I 1), explain what the matrix MZXY represents.

Answer

PartnerlnLeaming
348

t2)

t1l
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8

3 In the diagram, O is the centre of the cicle ABCD. TBP ail TDQ te tangen* to the circle
It is given that zBTD = 360 er'd AB = AD.

D

(t\ Find IBCD.
Give a reason for each step of your working.

Answer t3l

P

B,

C

o

NAS/2023lPRELI M/4E5N/MATH/4O5ZO2

PartnerlnLearning
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9

@) Find ZABO.
Give a reason for each step of your working

(c) Show that,4 B bisects IUBD

Answer

PartnerlnLeaming
350

t3l

t2l

NAS/2023/PRELIM/4E5N/MATH/4052/02
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l0

4 The diagram shows a sketch of two straight lines BMC and Ats where point I is (5, 10)
and point B is (5, 2). It is given that the equation ofBCis y = x -3 andthat BC = 4BM.

A (s, t0)

B (s,2)

o

v

x

=;-3

(e) Find the coordinates ofC.

Answer (.. .. ) t2l

PartnerlnLeaming
351
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il

O) D is the point where,4M produced meets the y-axis

Find the length of the lne AD .

Answer

(c) ACBE is aparallelogram. Calculate its area-

Answer

t4)

I2l

NAS/2023/PRELI M/4E5N/MATH/4052/02

ParlnerlnLeaming
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l2

5 (a) A red plastic bag contains 2 apples and 2 oranges.
The recyclable bag contains 1 apple, I orange and 2 bananas.
Matthew picks one fruit from each bag.

(l) fhaw a tree diagram to show the probabilities ofthe possible outcomes.

Answer

l2l

(ii) Find, as a fraction in its simplest form, the probability that 2 apples are
selected.

Answer tll

(iii) Fin4 as a fraction in its simplest forrn, the probability that different fruits are

selected.

Answer

PartnerlnLeaming
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13

Find, as a fraction in its simplest form, the probability that at least one

orange is selected.

Answer

Part time workers Full time worker

Men

Women 4

PartnerlnLeaming
354

(iv)

O) The fruit distribution company employs 15 workers.

One ofthe 15 workers is selected at random.

The probability that it is a woman who is working part ti*" i. ] .

5

Two ofthe 15 workers are selected at random.

The probabilrty that they are both men who are working firll time is ] .

5

Complete the table of information about the 15 workers in the company.

t1l

Answer

NAS/2023/PRELt M/4E5N/MATH/4052/02

t4l
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14

f tn the diagram , O) = 6v , Oe = Sw , CS OA and 5OD =3OB .
2

3

5w

6v

(a) Express each ofthe following, as simple as possible, in terms of v and/or w

0oE

Answer

(iD

Answer

oA

OD

t1l

tll

NAS/2023/PRELIM/4E5N/MATH/4052/02
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15

(iii)

Answer

(iv) DC

Answer

O) Use vectors to show whether l, D and C are collinear.

Answer

AD

trl

t1l

NAS/2023/PRELI M/4E5N/MATH/4052/02

ParlnerlnLeaming
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(c) Find the numerical value of

area of LDOA
(D

area of LDBC
area of LABO

(iD

It

Awwer

Answer

tll

12)

PartnerlnLeaming
357
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t7

7 The cumulative frequorcy curve below shows the amount ofweight loss, measured to the

nearest kg, of200 men in Alpha Centre over 2 years.

220

200

180

0 510 15 20 25 30 35

Welght Loss (KBl

The corresponding cumulative frequency table for this distribution is as shown below.

Weight loss (x kg) < l0 < 15 20 s25 s30 s35

Cumulative Frequency 22 p 100 1 68 190 200

(a) Calculate p.

160

- 140
o
E
iua
S 120

.:
5 100)
Ete80

60

40

20

0

Answer p=

40

ITII
IIII!IIIIIIT

-J--7Za.tf--
II

NAS/2023lPRELI M/4E5N/MATH/4052/02

PartnerlnLeaming
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l8

O) Use the curve to estimatc

(D the median weight loss,

Answer ke [l]

(ii) the interquartile range of the weight loss,

Answer ke [2]

(c) A second fitness centre, Satum Fitness Centre also measured the amount of weight

loss by their 240 male members over 2 years.

The box-and-whisker diagram below illusrates their weight loss achieved.

10 12 1,1 16 18 mD21 26 A 30 32 X1 36

Los. ol mefl in Saturn Filness Centre

(i) Find the interquartile range ofthe weight loss.

Awwer

PartnerlnLearning
359
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l9

(ii) Find the number of men who achieved a weight loss of more than 30 kg
over 2 years.

Answer tll

Using the information fiom parts (b) and (c), make two comments comparing the
weight loss ofthe men in Alpha Centre and Satum Fitness Centre.

t2)

(d)

Answer

NAS/2023/PRELIM/4E5N/MATH/4052/02

PartnerlnLeaming
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E (a) Complete the table of values for I =)+x-2.

x 0.5 I 1.5 2 2.5 3 4

v 10.5 2 0.75 0.98 1.33 2.19

3 +x-2 for 0<x<4.O) On the grid opposite, draw the graph of y = )x

(c) Use your graph to find the least value ofy.

Answer

(d) By drawing a tangent, find the gradient ofthe curve d x =2.5.

Answer

PartnerlnLearning

trl

t3l

tll

t21
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l0

9

8

7

5

I
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(e) On the same graph, draw a suitable straight line to solve the equation

l-,-+=0.x-

22

Answer x =

Answer

(0
1

Use your graph to find the range of values of x for which j+ x < 4.
x

I2l

t2l

NAS/2023lPRELI M/4E5N/MATH/4052/02
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9 (a)

l5

,4I|CD represents a farm on a horizontal field.

AD = 255 m, BD = 455 m and CD = 240 m.

The bearing ofB from ,{ is 140' and the bearing of D from A is 224" .

Angle BDC = 73" .

North

,1

255

D

240

B

('

(i) Calculate the bearing ofD from B.

Answer

PartnerlnLeaming
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(ii) A fanner walks from point D to point C.

Find the shortest distance ofthe farmer from B during his joumey.

Answer m 12)

(iii) The farmer is given a budget of $57000 to erect electrical barricades around
part of the farm, tri argle BCD.

Each 5m barricade is sold at 3245 each.

Determine whether he can complete the job within his budget.
Justifr your answer with workings.

Answer

ParlnerlnLeaming
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(b)

Answer

25

A

Three semicircles are dtawn using the sides of a triangle ,{.BC as their diameters.

It is given that the areas ofthe semicircles are in the ratio 25: 144: 169.

Explain why triangle l-BC is right-angled.

PartnerlnLeaming
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l0 Martin is trying to build a small dam at a river.
In the event of heavy rain, the dam restricts the flow ofthe water to prevent a flood.

Figure I shows a map ofthe river, drawn to scale.

He hopes to build the dam at the narrowest part ofthe river.

Scale

Figure I Map of river (drawn to scale)

PartnerlnLeaming
367
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To better design the dam, Martin measured the depth ofthe river at 10 different locations

during a rainy day. The data obtained is presented in Figure 2.

Estimated Depth (m)

0.70

0,60

0.50

0.40

0.30

o.20

0.10

0.00

0.59
0.56

0.51
0 ,190.5c

0.48 o_45 0.48
0.45 0.44

ll
CDEFGHIJ

Figure 2

0.8 m

hm

lrm
lm

Figure 3

0

.--.--- "'a'--
i l ------

'_'..:'-. 
-

'----\. )
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One possible prototype of the dam is shown below in Figure 3. The base of the dam is

designed to be thicker to account for the greater pressure exerted by the water. The dam has

height fr m and a length / m and the inclined part of the &m makes an angle of d' with the

horizontal. The width of the dam, w m, should cover the width of the river completely.

I

i

I

I

I
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Other design specifi cations:
r The height offig drm, l, m, should be l0% greater than the depth ofthe water at

tie location it is built.
r The length ofthe dam, / m, should be as small as possible and satisfu the

inequality
min(2h,w)<l <3.

[The minimum function min gives the smaller value of the two numbers.
For e.g., min(2, 5) : 2l

The total volume ofthe dam should exceed 1.5 ml for the dam to be operating
safely.

(a) (D Find the actual width ofthe narrowest part of the river.

Awwer m trl

(ii) Calculate a suitable value of 0,leaing your zrnswers corrected to 4 decimal

places.

Answer e:......................................... t31

PartnerlnLeaming
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O) Two holes of radius r are drilled through the length ofthe dam to allow some water

to flow through the dam. The hollowed pad resernbles a truncated cylinder with
circular base as shown in Figure 4.

ht

!i**n
For a truncated cylinder, the volume is given by:

r =f;{h*b)o,'

Information about the radii ofthe holes and their conesponding dimensions is shown
in the table below.

r (cm) ir (cm) hzGm)
l0 97 113

l5 93 116

20 90 120

25 86 124

30 82 128

To ensure a certain rate of watff flow, the shaded base area ofeach hole should be

between 700 cm2 to 1000 cm2.

This question continues on the nad page-

PartnerlnLeaming
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Suggest a suitable radius for the holes to be drilled such that the dam can be operated

safely according to all the specifications provided. Justifu your decision and show
your calculations clearly.

END OF PAPER

NAS/2023lPRELIM/4E5N/MATH/4052/02
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1 Calculate

Answer all lhe qtestions.

-(-t?) -12) -4x17r('56)
2r (12)3

Ans'wer trl

-12)'1 - 4x 1?x (-56)
Bl : Accqrt answers in 3 sf
or more

:- 0.0147178: - 0.0147
(-i2) *

2x (l

7 Faotorise fully *m - bn+3trm-I5m2 .

A,IgRl{A'IIYg4Ng : (zm b)(n- sm)

Answer t2l

5bm - bn +3nn -15m2

= b{sn- n)+3m(n-sn)

= b(sm- n)-tn{sn - n)

7t=(o-tm

r sirnplifyt#i
-l
3

I$OTE: Ani, negative in{ices, deduct 1 rnut

Aas*,er

1

t--l,tt
l

,0 l, \;D C l',
I

64o" )

( 64o"
L

[ ,'.''
Ic

4r'

t2I

PartnerlnLeaming
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4 (a) Singapore uses 430 million gallon of water every tlay.

Write 430 million gallon in lite, give your aruwer in standard form.

1 gallon : 3.785 lite

Answer

(b) It takes 2,5 million lites of water to filI one Olympiad poo1.

How many pools can be filled with the daily water usage in Singapore?

Answer

. lites [ ]

pools tl]

430x 3.785x 1 06 = I 627 .55 xlO6 = 1.62755 x 1 O'q litres

= 65 L02 = 651 pools
1.62755 x 10e

2.5 x 106

PartnerlnLeaming
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5 write as a singJe fraction in ire simplest form 2 
^ 

* jt., .' x- 9 (9 -:r)'

ALTERN.{TIVEI,Y.
23x_* ---------------_

"t 9 (;-9)'
2(.r- e) + 3.r

(r- e)'

2x l8 + 3.x

(*- s)'
5:r - 18
, ,)(r- 9)

Answer t?l

23x
x-9 (9 x)'

-2 3:r

9- x {9-z)'
_ -z(s * x)+sx

(9 -:)'

(e - x)'
5.r - 18

6 Tarnpines Town has an area of 21 ton2 . IE area on a map is 525 snl .

Iftle map is drawn to a scale of l: &, find the value of&.

Anrwer k:

525cm2 rcpt*ent 2l lon2

lczr2 reore*ent 
2l {.04 k-'- 525

represent 0.2 km : 20 000 cmlcm

:.k=

NAS/2023/PR E tl M14 E5N/MATH /4052/O 1
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7 A survey was conducted to find tlte number ofcups ofbubble tea consumed in a month.
The resulb are shown tr the table below.

Cups of bubbie tea consumed 0 I ') 3 4 -5

Number ofpeople 6 1l 5 l1 7

(a) Ifthe mode is 4, write down the largest possible value of.y

Ansv,et t1l

(b) Ifthe median is 3, write down the greatest possible value ofy.

Answer []

10

8 In the diagram, it is given that t}rc radius ofthe circle is 1 I cm and ICO D = 16A" .

(a) Change 160' to radians, leaving your answer in terms of, .

An*ver

O) Hence, calculate the length of the minot uc CD, corect to 3 significant figures.

S olution

llxE=30.7 cm
9

Answer

t1l

160'

166o, ' =tI180" 9

NAS/2023/PR ELI M/4 E5N/MATH /405 2r! 1

379
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9 The chart below shows the monthly sales of an event company fiom Januaqr to June

itr2023.

Salcs {$ in thousauds)

100

l7-<

ri0

0

Jaurrarv Fcbruary lvlrrch April NIal' Junc lvlr-ru(h

State one aspect of the graph that may be rnisleading and expiain how ihis may lead to a

misinterpretation of the graph

Answer

l2l

The scale of [he vertical axis

The insrease of sales ftom April to May would seem to

double of that from January to February. However, the

increase during April to May is only $50 000 and the

increase during January to February is $150 000.

the range ofzero to 150

is not pronortional for

PartnerlnLeaming
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l0 The table below summarises the times taken by i00 males to complete a cyclilg race.

(a) Calculate an estimate ofthe mean time.

Answer minutes tl l

(b) Calculate an estimate of the standard deviation of these times.

Antwer minutes tl l

Time (l minutes) 30st<40 40<r<50 50<r<60 60<t<70 70<r<80
Frequency l5 32 30 16 7

35x 15+ 45x 32 + 55x30+ 65x16 + 75x 7

100
Mean:

x15 + 451 x32 + 55' x30 + 652 x16 + 752 x 7

Standard deviation:

- 51.82
100

t.2

PartnerlnLeaming
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Solution

: 5 1.8 minutes ( 3 significant figures)
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9

11

Write down a possible equation for each ofthe grzphs be1ow.

ln each case, select one ofthe equations ftom tle box above.

.lr

Answer Y=-x3 +2

v

Answer -- 4''

v
(a)

(lr)

o

)(

tll

trl

o

5y= ,x

Y=S+2Y= 4-^

4)'!=-x3+2

-5
a

PartnerlnLeaming
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12 Viane plans to go to Korea for a holiday.

She goes to dle travel fair and is given an early bird discount of l5o/o for at 8- day tour
package that costs $2288. Calculate the amount of money tlat she needs to pay the tour
agorcy after the addition ofS% Goods and Service Tax (GST) on the discounted price.

S rlution

Discountedprice: 0.85 x 2Z8B = $ 1944.80

Price after GST: 1944.80 x 1.08
= $2100.38

Anmter $ lzl

13 Given that p is inversely proportional to the square root of 4, calculate the percentage

change inp when 4 is increased by 40070.

Answer

: - 55 .3 o/o (3 signi-ficant figures)

where k is a con-stant

k

G

o/o change r 100%

: - 55.27864 o/o

kp-6
- - k , t(
"* - 

Jss- ,ljl
kk

@-T,
k

,1q

NAS/2023lPR ELI Ml4 EsN/l\4ATH/4052,0'l
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14 The heights oftwo geom etically similar cones of same material arein the ratio of l:30.
(a) Given that tre circumferslc€ of the base of the larger cone is 450 cm, fuid the

circumferenee ofthe base ofthe smaller cone.

Answer CM t1l

(b) Given that the mass of the larger cone is 12800 g, find the mass ofthe smaller cone

Answer c 121

450-30 = 15

128 00 + 27 000
:0.474 s. ( 3 sirrrificant figures)

Volume ratio : l: 27000

PartnerlnLeaming
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15 (a) Expres s x2 -2x-8 in the form (:-a)2+&,whoeaurdD are integers.

Afisw er trl

(b) Sketch fie graph of y=72 -ta-9.

A s'$ter

(1, -e)

(c) Write down lhe coordinates of the minimum point of the curve.

Answer (

v

.I

I2l

x' - 2z-8

=(i -ztl-8
=(r-1)r-8-l
=(r-t)'-e

NAS/2023/PRELIMI4E5N/MATH/4052O 1
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16 (a) on fte Venn diagrun shown below in the anslver space, shade the set A 
^ 

B

Ansv,er

(b) {: {all real numbers}

,4 : {all prime numbers i
i : {all rational numbers}

C {ail inbgers}
D: {all negative numbers}
g: {factors of 12}

(i) List all the elements contaiaed ia the set lnE

Answer

(iD Which ofthe following statement(s) is/are correct?

trl

trl

Statement llqc.B
Statemqt$)anC = C
Statem$S: AaD--d
SatemHt4 : C nD--g

Answer Statsnent(s)......

Statement 1

S tatement 3

NAS/2023/PR ELIM/4 E5N/MATH/4052rc 1

is/are correct t2]
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17 The diagram below shows 3 circles with the centre of qircles shown as O.

The diameter ofthe largest circle is 8r crn.

A dut is thrown witJdn the larget circle.

(a) Find the probability trat the tlart lies inside the shaded region.

S olution

Area of lagest circl e: n(4r)2 =l61sz

Unshaded area: d (2.5x)2 -n(\.5x)2:hd
Probatrility: (16 - 4) r 16

3

4

Answer

(b) Helen tuows two darts and they both 1ie within the largest circle.

Find the probability that both darts lie inside the shaded region.

Answer

8s

t31

33 9

44 t6

NAS/2023/PR ELI M/4E5N/MATH/4052/0 1
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lE Fu Xing needs to pay NT$ 17000 for his hotel stay in Taiwan.

He is given two options on how he can pay the amount with his credit card

Whieh option should he choose to pay for the amount? Justi$ your answer with working.

Ansv/er

t4l

Ootion I

o Pays fte full amount in New Taiwan
Dollars (flT$)

r Conversion rate: 1 SGD to NT$22.7
o Incurs 3.5olo overseas spending charge

(htron 2

Pays the firll amount in Singapore
Dollms (SGD)
Conversion rate: I SGD to NT$22-5a

Option I

Nr$17ooo = sGD (1#)
NT$17000 = SGD 748.90

Amount Payable : iff x 748.90 = SGD775.11

Option 2

Nr$17ooo = scD (11999i

NT$17000 = SGD 755.56

Fu Xing should pay the firll amount using Ophon 2 as

he has to less

PartnerlnLeaming
388

Solution
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BP- 391

16

3
19 (a) Solve t1re inequality k

I (t+l) <5&-r.47

Answer

(b) Solve these simultaneous equations.
3t-2Y=l
7x+3Y=!3

Answer x =

t3l

I
4

4--d

I

l

5 I

and

2

(* +r) < s* *t

k

1

2

L(t *
2',

t\

:. !.k.2
3

f*.1/r*rt
4 2'
3k<2k+z
bz)

k +I<l0k -Z
3<9k

lap
3

7 x+1Y = 43

(l) + (2):

23x = 92

x= 4
7(4)+3y = 43

f 9x-6Y=e --111

f 14x+6j|=86 ---Q)

3r-

NAS/2023lPR ELIM/4 EsN/IUATH/4052r0 1
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t7

20 (a) Express 6534 as a product ofits prime factors

6534 = Zxl 11 x33

Aruwer

(b) Two integers, M and N, can be written as products ofprime factors

M =2x p'*' xq' N=2xp'ttxq

The lowest common multiple (LCM) of.,t/and ffis 6534

(D 1&'nte down the values ofp,4 and r.

Answer p: q

trl

[3]

trl

(iD Find the highest common factor (HCF) ofMand N.

Answet

r =t,p =tq =11
m

HCF: 198

NAS/202 3/PR ELI M/4 E5N/MATH/4052,! 1
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21 In the dragran below, angle AEB: angle ACD. AB:8 cm, BC:4 cm and.4l:6 crn.

D

6cm

A

8cm

cm
C

(a) Show tlrat tiangles AEB andACD re similar

Answer

(b) Calculate DE

Aruwer

(c) Find the ratio of area of quadrilatenT BCDE : arca oldangle ACD.

Soluhon
Area ratio oftriangles.,4EB and ACD : l: 4
Area ratio of quadrilateral B C DE and ACD:3:4

Answer

4

cm [2]

tzt

Angle AEB : Angle ACD (givan)
Angle EAB : Ang)e C,4D (cornmon angle)

Bv AA similaritv, triursles -4.9ts xd ACD ae sim ilar.

86
AD:2 x 8: 16
DE:16-6:10cm

AD AC
/18
AD

AE
t2

NAS/2023/PR ELIM/4 E5N/MATH/4052/01
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22 (a) GiverLXI:325 m eu;,dYZ:?0Om,XZ has been drawn for you.
Complete 0re scale tlrawing ofa triangular playground XIZ where the gir-en scale is
1: 5000.

.t

ttl

O) Constmct the perpendicula bisector oflZ trl

(c) Construct the perpendicular bisector of YX. trl

(d) Corutnrct the bisector of an$e XZY. t1l

(e) A circular ferrong is built around the triangulat playgroutd XYZ
Constouct a clrc1e touching the tlree vertices oftnangle.tTZ. tll

Z

NAS/2023/PR ELIM/4 E5N/MATH/4052/0 1
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23 The diagram below consists ofpatterns made up ofshaded and un^shaded squares

PATTERN 1 P.\TTF:,RN 2 PATTERN 3

(a) State the value ofz ard ofn in the tabie below

Pattem Number (P) Number ofshaded
squares (Q)

Number ofunshaded
squares (R)

I l 3

2 5 4

7 5

4 ,n n

Solution
m=9
n:6

Answer m : tll

(b) Write down an equation connecting P and p, leavirg your answer in its simplest form

Q - 3+ 2(P -t)
Q=2P+l

Answer trl

(c) Write tlown an equation comecting P and R, leavirg you answer in its simplest form

S olutior
x=3+(P-l)
R= P+2

Answer

t1

rIIIII

IIIIIII II

NAS/2023/PR ELI M/4 E5N/MATH/4O52/O 1
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?.1

(d) Decide rrd justify whether it is possible to make a pattern with exactly 50 squares

in tolal.

Ansier

t2l

Sincethe@
number). it is Ellgllibb to make a pattem wrth
exacdy 50 squres in total.

2P+l+P+2=50
3p=47

P=rc?
3

PartnerlnLeaming
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24 The diagram shows the speed-time graph of a van. The van starts from rest at O

and accelerates rmiformly rmtil it reaches i.8 km/min. It tlen continues at a

constant speed before coming to rest at Q.

Speed in kmlmin

1.8

0920 0940 0955 Time

(a) Find the deceleration drring the last 3 minutes ir m s-2

Answer

(b) Show that the total distance travelled is 67.5 km.

Ans'wer

PartnerlnLeaming

m s-2 lzl

60x60x15

= Lm L' or 0.0333rds2
30

Deceleration
l.8x 1000

Distance tsavelled

ll: lx 1.8 x 20+1.8x 20 + :x 1.8 x 15n',
= 18+ 36 +13.5 km
:67.5 km

NAS/2023/PR ELIM/4E5N/MATH/4052,! 1
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23

(c) On the axes in the answer spac€, draw the sketch of the distance-time graph for the

whole j oumey.

Answer

Distance in km

0900 0920 0940 0955 Time

tzt

Distance in km

l8

Time0940 09550 9200900

67.5

54

Distance (0900 to 0920) : 18 km
Dstance (0920 to 0940) = 20 x 1.8:36 km

Dstaflce (0940 to 0955) = I'1.8<15- 13.5 krn
2

PartnerlnLearning
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24

25 The figure below shows the plur view of a farm. It occupies an areain the shape oftwo
overl4pmg circles with centres Xand I and radii 12 metres rrd 35 meEes respectively.

The circies inten:sect at t}re points A ar.d B . XA produced is perpendicular to f,4 produced.

)fB produced is perpendicular to IB produced.

(a) Show that argle,4XB is 2.48 radiaru, correct to 3 significant figures

An$ter

I2l

This Enslion contihues on the next page.

PartnerlnLearning

tutZAXY=3:
12

/AXY --l.24os (to 5 s.f)
/AXB = 2x1.2405

= 2.4810 *

= 2.48 (to 3 s.f.)

NAS/2023/PR ELIM/4 E5N/MATH/4052N 1
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25

O) The shaded area shows the area occupied by t}e sheep.

Calculate the percentage ofthe fann area that is occupied by the sheep, using your
erswer from part (a).

Answer ..............% I51

Reflex ZAXts:2x - 2.48 = 3.8032 rad (to 5 s.f )

lAyB : Zn-! -!- 2.48 = n-z.q22
:0.6616 rad (to 5 s.fl)

Reflex /AYB = 2tt - (r, - 2.4A)
= n + 2.48 : 5 .6216 rad (to 5 s.f)

Shaded area of small circle

=|04'O"-z.as)=273.83",, (to 5 s.f )

= j{rr)'{"* z.4s):3443.2m2 1to s s.r)

Areaofkits tBr = z* []' rz,ls)= +zo .'

Shaded area of big circle

Percentage required
273 .a3 + 3443 .2

273 .83 + 34 43 .2 + 420

= 89.8% (to 3 s.f)

PartnerlnLearning
398

NA5/2023/PR ELIM/4 EsN/MATH/4052]! 1

Solution



BP-401

26

26 (a) The interior angles of a quadrilateral AtsCD xe givenbdow.

1A=l.25t]P , ZB=(80+w)", tc=(zv-t})" md zD=6(w*2o)"

(i) Calculate the value of p.

Aruwer w: tzl

(ir) State the name for quadrilateral ABCD

Answer trl

(b) The thagram beiow shows a regular decagon and a regular octagon with GH as a

common side. The points lt antl S ae joined to form a triangle I1RS.

R

Find angle IiR.S .

Arx$er

END OF PAPER

PartnerlnLeaming

1.25w +80+w +2w - l0+ 6rs- 120 = 360

10.25w = 410

w=40

l1A=50o ,lB =1204 , md, 1D-124"\

Kite

ZRIE = Exlsior Z ofdecagon + Exterior Z ofochgon

360 360
= 
-+-108

= 81o

77745 = 
180o--8lo 

@ase Zsof isosceles A)2'
= 49.50

NA5/2023/PR ELI M/4 E5N/MATH/4052,0 1
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4

Answer all tlte questions

1 (a) Itis given thar y = sn'( * 
*",

\a-r)
(D Evaluate & when a=12, x= 6 afld r=18.75

(iD Express a in term s of h, x ar,d y .

PartnerlnLeaming

Anrwer h: l2l

Answer a:.... t2]

-[ -r-r.r ]

Ir2-(-6)l
!8.7 5 = 3h'1

h'1=6.25

h=+ 2.5

Accept h = * 5

t(a- x)=eh'(x+a)

aY- xY =9h2t+9hza

ay- th2 a =9h2x+ xy

th2x+ xya=-=
v-9h'

y =sh,(ll!\\a-x)

NASl2023lPR ELI M 14 EsN I M ArH I 4052.n2
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5

(b) sotve Js;ii- nL=3x'-5t+6 x-3

Answer t:

PartnerlnLearning

or trl

15x+2 2 -

-+- 

= t
x2 -5x+6 .x-3 -

l5x+2 2 -

-+-- 

t
(.x-2)(.x-3) :3

l5x+2+2(x-2) -

-=J

(-t* z)(r- r)
17 x-2=3xz -l5x+18

3x2 -32x+20=O
(l.r- z)(*- tol = o

or -r= 10
-)

NAS/202 3/PR ELI M/4 E5N IMATH/4052r!2
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6

2 The table below shows the number of loaves of bread sold at 3 different shops on a
weektlay.

Shop A sells 32White,25 Enriched, l5 Fibre and 12 Whole Meal loaves.

Shop B sells 25 White, 18 Emiched, 18 Fibre and 15 Whole Meal loaves.

Shop C sells 28 White, 22 Ewiched,16 Fibre ard 14 Whole Meal loaves.

The price per loafis $1.20, $l .40, $1.70 and $2.10 for the White, Enriched Fibre and Whole
MeaI loaves respectively.

White Ennched Frbre Whole Meal
Shop A 32 25 l5 t2
Shop B 25 l8 18 15

Jnop u 28 22 l4
Price per loaf s1.20 s 1.40 $1.70 $2.10

(a) Write down two matrices X and Y such that matrix multiplication will give the totai
amount ofmoney received by each shop on that weektlay.

x=
32

25

28

25

18

1''

l5
18

16

12

15

l4
Y=

t.20

1.40

|.70

2.10

Answer X:

(b) Hence evaluate the matrix multiptcation XY

Aruwer ){Y :

Y tzl

124.t0

117.30

121.00i

NAS/2023/PR ELIM/4 E5N/MATH/4052r!2

PartnerlnLeaming
405

lzl

16

S olution

(32 25 t5 ,rt ['''o']
xv=lzs 18 18 rs l It'40 |

[r, ,, ,u ,r] ll.llj



BP-408

1

(c) If discormts of 2oo/o, loo/o and 15olo are to be given on the purchase of brcad tom

Shop A, B and C respectively, write down a matrix Z such that ZXY will give tre

total amount of money received Ilom each ofthe tfuee shops on that weekday. Hence,

find the total amount ofmoney received &om each of tlre tlrree shoos- from tlle selling

ofbread on that weekdaY.

lrerrer Shop A

Shop B

Shop C

$, ...

s.........

s.

(d) Given that matrix M = (1 I 1), explain what the matrix 1VZXY represents.

Answet It represents the lg@lgq-E!ggg9!g1!, by elL$g_SlSpq

on the dav of the discount.

t2l

trl

PartnerlnLeaming
406

fo.8 o o\
z=l o o.e o

I o o o.ss.J

fo.s o o \fl24.lo) fee.2s)
I o oe o llrrz.rol=l,ot.r,I
Io o o.rs,J[rzr.ooJ [,or.tt,)
The total amount received is S99.28, $105.57 and $102.85

from Shop A" B and C respectively.
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I

J In dre diagram, O is the cente of lhe circle ABC D. TB P md TDQ arc tangents to tlre orcle.
It is given trat LBTD =360 andAB : AD.

P

*"o

(a) Fnd ZBCD.
Give a reason for each step ofyour working.

Answer t3l

Pa(nerlnLearning

D

lTBo = lTDo = 900 (radius perpardicrilar tangent)

.'. L8 oD = 360a -900 - 900 - 36 0 
= 1 440 ( Zs surn of quadrilateral)

(angle at centre : twice angle at circumfetence)1tsCD
v4o aao

2

NAS/202 3/PR ELI M/4 E5N/MATHI4O52i02
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9

(b) Fnd ZABO.

Give a reason for each step ofyour working

Answer

(c) Show that,43 brsects IUBD .

Answ er

PartnerlnLeaming
408

t3l

t2)

ZBAD =1804 -720 = 1080 (angles in opposite segmants e supplementary)

LABD -1800 ::084 = 360 (base angles ofisosceles tiangie)
2

zoDB -1800 --1440 = 180(base argles of isosceles triangle)
2

ZABO--l8t +368 =540

IUBD__l8or -36a __720
1

zAtsD=360 =! ntao
2

:. AB bis*ts IWD

(tangenh ftom external pornt)

NAS/2023/PR ELI M A E5N I M AT H I 4052,N2
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t0

4 The diagram shows a sketch of two shaight lines BMC zr.d AB whete point,4 is (5, 10)

and point.B is (5,2). Itis given that the equation ofBC is y=1-3*6rhatBC:48M.

1(s, 10)

B (s,z)

=-r 3

(a) Find the coordinates ofC.

Answer ( ) t2l

PartnerlnLeaming

v

.r

Given BC: 4BM MC : 3BM
Coordinates ofC
=(3-6,0-6)
= (_3,_6)

Mis (3, 0)

Wheny = Q

.r-3=0
x=3

NAS/2023/PRELI M/4E5N/MATH/4052r!2
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t1

(b) D is the point where,4Mproduced meeb the.y-a<is

Find the length of tlte line,4D.

Awwer

(c) ACBE is a parallelogram. Calculate its area,

Answer

t4I

Grdient of,4M = 10 
= 5

2

!=5:'+c
l0=5(5)+c
c=-15

Equation of,4Mis, = 5r-15

s-o)'?+(10+15)

= 25.5 units (to 3 s.f)

Point -D is (0, -15)

Length of,4D

Ara of ACBD
=2x Area of LACB

= 2x1x8x8
z

= 64 units2

NAS/2023lPR E Ll M14 E5NIMATH/4052r!2
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t2

5 (a) A red plastc bag contains 2 apples and 2 oranges.

The recyclable bag contaias I apple, 1 orange and 2 bananas.
Matthew picks one fruit from each bag.

(D Draw a tree diagram to show the probabilities ofthe possible outcomes.

Answer

tz)

(iD Find, as a fraction in its simplest form, the probability that 2 apples are

selected.

Ansvter t11

(iii) Find, as a fraction in its simplest form, the probability that differant fruits ae
selected.

Aruwer

*-.< "ffi,,. ':.

\ r"nrana

*-.<- ^ff
<:-F aor5e

\ bo.*rro

3€d bog

L2
I

-f

aw\e

o.^5=

e"girU. U"g

ll I
4

/r 3\ fl 3\ 3l-x- l+l -x- l=-
124) \24) 4

NAS/202 3/PR EL I M/4 E5N/MATH /4052/02
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l3

(iv) Find, as a taction in its simplest form, the probability that at least one

orange is selected.

Ansver

(b) The fruit dishrbution company employs 15 workers.

One of the 15 worke$ is selecEd at random.

The probability that it is a woman who is working part ti-" i. ] .

5

Two of the I 5 worters are selected at random .

The probability that they are both men who are working full time is ]
5

Complete the table of information about the l5 workers in the company

Answef

Part time workers Fu1l dme worker

Men

Women 4

3) 5

4) 8

I
2

XI

Part time workers

Men I

Women 3 4

Let the nurnber ofpart time woman worker be y.

v1:-=- - Y=J155 '
Let the number sf firll-time man workers be x.

Jrz-ll
15 145
r(.r- t) = 42

I -t-42--o
(:- z)(r +0) = o

ectex=7 or x=-S

NASI2023/PR ELI M/4 E5N/MATH/4052/02
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t4

6 Inthediagrarn, d,--dr, E=5w, cB=:oA ad 5OD=3OB
J

5w

Deduct 1 mark
overall for any
missing under thilde.

trl

A 6v

(a) Express each of the following, as simple as possible. in terms of v an&or w.

(D OB

Answer

Atxwer

PartnerlnLeaming
413

OD(ii)

trl

=sv+?d
3
')

= 5w+i(6v)

= 5w+ 4v

ot--d+cE

't-
OD=:OB

5

1_
=:(5w+4v)5'
_t2

= Jw +-Y
5

NASl2023/PR ELtM t4E5N I M 47ts l405Zn2
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Answet

(iv) DC

Answer

(b) Use vectors to show whefier r{, D and C are collinear.

Answer

(iiD AD

tll

t1l

AD= OD-oA
_12=Jw+-v-bv

5

- l8
=JW--y

5

= 5w- ^t2Jrv+-V
5

12
=2w--v

5

DC =oC-oi

18 3 (AD=3w--v=-lt ,(J r\

fr =z*-9,
5
1-

Snce AD =aDC,l, D urd C are collinear.

t2
2w __Y

5

NAS/2023/PR ELIM14 E5NIMATH/4052N2
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I6

(c) Find the numerical value of

(i)
aa of LDOA

** 
"f 

LDAU'

ara, of ADBC

areaofLABO'

Answer tll

l2l

(iD

Awwer

PartnerlnLeaming
415

arez of LDOA 3

arca of LDA.B 2

Since AD.BC and A DOA xe srmila\

ta of AABO area of MOA
43

15

?

7(2
t_
Ir
!
9

4

ar.aof LDOA 3

ueaof A,DBC (CB\
**rf LDzA -loA)

xa of LAOB

ara of A,DBC ua of LDOAx-
8,fea, of L,AOB

95

5

AIea Of ADBC

NAS/2023/PR ELI M/4 E5N/MATH/4052,!2
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7 The cumulative frequency cuwe below shows the amount of weight loss, measwed to the
nearest kg, of 200 men in Alpha Centre over 2 yearc.

c
fIt

g,
E
1IJ

220

200

180

160

140

120

100

80

50

40

20

0

10 15

The corresponding cumulatve tequenry table for this distribution is as shown below

(a) Calculatep

Answer p :

0 5 20

Weight toss (l(8l

25 30 35 40

-J.1--f---rr-rrrTZIITIITIIIII!I7'I--'IITIIIIII'
IIIITIII::IIIIIITIIIII!!ITIIII

r
Iti

Weight ioss (* kg) <I0 s15 s20 s 25 <30 <35

Cumulative Frequency 22 p 100 168 190 200

p--50

NASi/202 3/PR ELlMi4 ESNlMATH/4052102
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(b)

(c)

l8

Use the curve to estimate

(D the median weight loss,

Answe/ , kg [t]

(ii) the interquartrle range ofthe weight loss,

Aruwer kg [z]

A second fitress cente, Satum Fitness Centre also measured the amount of weight

loss by thet 240 male members over 2 years.

The box-and-whisker diagram below illustrates their weight loss achieved.

10 12 ra 16 18 it 7?a 26 28 9 32 34 36

Wgi!r,l ix!.,i

(D Find tre interquartile range oftle weight loss.

Answer

PartnerlnLeaming
417

20ks

21 -ts:8

30-20
:10
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(ii) Find tre number of men who achieved a weight loss of more thrr 30 kg
over 2 years.

Ans*er t1l

Using the rrfonnation from parts (b) and (c), make two comments comparing flre
weight loss of tlre men in Alpha Centre and S aturn Fitness Cente.

t2l

(d)

Answ er

240+ 4-60

Men in Sdurn Fitness Centse lost more weight as the median weight
loss for men in Satum Fitness Centre (25 kg) is greater than t}re median
weight loss for men i-nAlpha Cente (20 kg).

The weightloss for men in Alpha Cente is more consistent/has a lesser
spread as the interqurtile range of the weight loss for Alpha Cente
(8 kg) is lesser than the intuqurtile range ofthe weight loss for Saturn
Fibress Centre (10 kg).

NASI2023/PR ELrM t4E5N I M ATH t4052n2
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38 (a) Complete the table ofvalues for y=
7x

a 0.5 I 1.5 2 2.5 4

v 1 0.7 5 0.98 L33 2.t9

(b)

(c) Use your graph to frnd tre least value ofy.

Aruwer

(d) By drawing a hngen! find tJre gradient of tlre curve at .x = 2.5.

Answer

PartnerlnLeaming
419

trl

On the grid opposite, draw the graph o f y=\+ t-Z for0<:<4.
x

tjl

t1l

lzl

Acr:ept 0.65 <v<0.7Least value of y :0.7

Accept 0.610 - 0.640

Gradient ed.r = 2.5 is ,

1.6-0.35
3.5- 1.5

= 0.625

NASl2023lPR ELIM/4 EsN/MATH/4052,!2
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(e) On the same graph, draw a suitable shaight line to solve tlte equation
3

-x-4=0.1
T

Answer x =

(f)
?

Use your graph to find the range ofvalues of.r for wluch |+ x <4.
x

t?t

I2lAnswer

ParlnerlnLeaming

)-'-r=o
j-x+zx-z-2=Lx

)*'-z=x*z
Draw fre line y = 2t +2.

x 0 4

v 2 6 l0

: :0.8.From tlre

1+.r< +
a'

1

1+x-2<2x
y<2

From tte graptu the soltxion is I < r < 3.8 .

NAS/2023/PR ELIM l4E5N t M A'lH 14052n2
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:{"BCD represents a frrn on a horizontai field.

AD = 255 m, BD: 465 m and CD : 240 m.

The bearing of3 from,4 is 140" and the bea'rng of DfuomArs224".
Atgb BDC :73" .

lr urtlr

,1

.]4il

(i) Calculate the berrng ofD from 3.

Answer

{

t3l

a'

Let N 1 denote the north of 3.
zABNT = 180'- 140'= 40'
zBAD =

255 165
IABD = 3s.051' (3 dp.)
Bearing = 350" - 40'- 33.051'= 285.949'

\t

By sine rule,

I

l)l

2.10

sio lAgD sinSf

= 286.9" I

NAs/202 3/PR ELI M/4 E5N/MATH/4052r!2
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(iD A farmer walks ftom point D to point C.

Find tre shortegt distance of the farmer from B during his journey.

Ansfler m [2]

(iii) The farmer is given a budget of$57000 to erect electical barricades around
part of the farm, triangle BCD.

Each 5m barricade is sold at $245 each.

Determine whether he can complete tre job within his budget.
Justify your answer witl workings.

Answef

Pa(nerlnLearning

Shortest distance be d.

d
sln /J'=-

165

d = 445 m (3 s.f.)

BCz = 4652 + 2402 - 2(455)(240)cos73"

Total no of barricades needed
156_692 455 210:-+-+-

5SS

Total cost = 233 x $245 = $57085 > $57000

Since the total cost exceeds t}re budge! he is not able

to complete the iob within his budget.

BC = 455.592 (6 s.f.)

= 232.3384
= 233 (rounded up)

NAS/2023/PR ELIM/4 E5N/MATH/4052N2
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(b)

Aflswet

25

I

(:

B

Since the ratios of their areas ts 25: l44l. 169,
tlre ratios oftheir radii will b e 5:12: 13 .

Their diamete$ will be in the form 5:<, l2x and t3x
respectively. That is,

AB = 5x, AC = |Zx, and BC - 13r.

AB2 + ACz : (52)2 + (7Zx)2 :15912

962:(13x)2=169x2

Since ^4Bz tACz = BC',!@
Pvthasoras' theorem-,48C is a rigJrt-angled biangle.

*Award max 2 m aks if student use AR : 5cm, AC =
12 cm and BC: 13 cm

NASJ2O23/PR ELIM I4E5N IMATH 14052fr2
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t4l

(

I

Three semicircles are tlrawn using the sides of a triangle,4.BC as their diuneters.

Itis grvor that the areas oftle semicircles are in the ratio 25:144: 169.

Explain why triangle,4BC is right-angled.

S olution
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10 Martin is trying to build a small dam at a river.

ln the went of heavy rain, the dan resticts the flow of t}e water to prevent a flood

Figure t shows amap of the river, drawn to sca1e.

He hopes to build the dam at the narrowest part of the river.

Scale
I: 200

Figure 1 Map of river (drawn to scale)

PartnerlnLeaming
425
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To better design the darn, Martin measured t}e deplh ofthe river at 10 different locatiorrs

during a rainy day. The data obtarned is presented in Figure 2.

Estimated Depth (m)

0.70

0.60

0.50

0.40

0.30

0,20

0.10

0.00

!.s9
0.56

c 50 B.4a o.4g
c.51

ABCD

i.44

EFGHIJ
Figure 2

0.45 0.46 0.48

One possible Fotot)?e of tlre tlam is shown below i-n Figure 3. The base of the ilam is
desigrred to be thicker to accormt for the greater pressure exerted by the water. The dan has

height i rn and a length /m and the inclined prt of the dam makes ar angle of d " with the

horizontal. The width ofthe danr, w m, should cover the width ofthe river completely.

0.8 m

hm

lvm
/m

Figure 3

NA5'2023/PRELI M14 E5N/MATH/4052N2
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Other desigrr specifi cations:
o The height of the dam, i m, should be l0% greater than the depth of the water at

the location it is built.
o The length of the dam, / m, should be as small as possible and satisfy frre

inequality
rrin{2h,w) < I <3.

[The minimum fi.rnction min gives the smaller value of the luo numbers.
For e.g., min(2, 5) = 2l

The total volume ofthe dam should exeeed 1.5 m3 for the dam to be operating
safely.

(a) (i) Find flre actual width ofthe narrowest part of the river

S olution
Measure v = 1.4cmt0.05 cm

w=1.4x4
100

w = 2.8m
Accept 2.7m, 2.8nr or 2.9 m

Answer ...........,........ m tl]

(iD Calculate a suitable value of 0,leairg your answers corrected to 4 decimal

plaes.

Answer 0: ......

h=9x0.59
100

= 0.549 m

min(0.549 x2,2.8) = 1.298

A suitable length for /is 1.298 m.

= 52.4997" d.

o = tan-r f ""4'g \\r.298-O.8,,/

= 52.49973" (6 d.p.)

NAS/202 3/PR ELI M/4 E5NIMATH /405 2r!2
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Solution

Decide on depth : - 0.59 m
(note that this is the only acceptable answer to
enzure that tJte water doesn't overflow even with
l0% greater)
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(b) Two holes ofrailius rare &illed tlrough the length ofthe tlam to allow some water

to flow through the dam. The hollowed pa-t resembles a truncated cylinder with
circular base as showfl ifl Figure 4.

ht

hz

Figure 4

For a truncated cylinder, the volume is given by:

1
V Qq + l4)nr'

7

Information about the radii ofthe holes and their corresponding dimensions is shown

in the table below.

/ (crn ) ht (cm) h: (cm)

10 97 113

l5 93 116

90 1?0

25 86 124

30 82 124

To ensure a certain rde of water flow, tlle shaded base area of each hole should be

between 700 crn2 to 10@ cm2.

This Eteslion contil es on the next Wge,

PartnerlnLeaming
428
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Suggest a zuitable radius for the holes to be drilled such that the dan can be operated

safely according to all the specifications provided. Justift your decision and show

your calcr:latio ns clearly.

Answer

Volume of tre prism (before drilling)

rr= jfo.s +t)xhxw

y = ;(0.8 + 1.2e8) x a.6+s x 2.8

= 1.9062 m3 15 s.f;

Volume of truncated cvlinder

Chooser=15cm

For r = 15,
A = tt(75')2 = 705.86 xnz
For r = 20,
A = n(20)2 = 1256.6 0n2 (reject)

(hr+h)xrxrz
(0.93+1.15) xrxa.752
.073867 m3

Total volume = 1.9052 -2x0.073457

= 1.26 m3(3 s.f)

Since 1.75 m3 > 1.5 m3, the protot5rpe can be

operated safely when r = 15 cm.

v =!
2

v -!2
V -O

END OF PAPER
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Solution




