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Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

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

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

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

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

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 total of the marks for this paper is 90.

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 =, use either your calculator value or 3.142, unless the question requires the answer in terms of n.
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Answer all the questions.

—(=12)—(~12)" ~4x17x(-56)
2% (12)° '

Calculate

Factorise fully 5bm —bn+3mn—15m’.

| =

18N
Simplify [64—“) .
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4
4 (a) Singapore uses 430 million gallon of water every day.

Write 430 million gallon in litre, give your answer in standard form.
1 gallon =3.785 litre

(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?

5 X pools [1]
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5
5§  Write as a single fraction in its simplest form + i 5
x—9 (9-x)
ANSWEF ..o [2]

6  Tampines Town has an area of 21 km?. Its area on a map is 525 cm®.
If the map is drawn to a scale of 1: &, find the value of &.
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7 A survey was conducted to find the number of cups of bubble tea consumed in a month.
The results are shown in the table below.

Cups of bubble tea consumed 0 1 2 3 4 5
Number of people 3 6 ¥y 5 11 7

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

(b) If the median is 3, write down the greatest possible value of y.

8 In the diagram, it is given that the radius of the circle is 11 cm and ZCOD =160°.
(#

D

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

(b) Hence, calculate the length of the minor arc CD, correct to 3 significant figures.
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9 The chart below shows the monthly sales of an event company from January to June
in 2023.

Sales (S in thousands)

A
200
175
130
| ] | | ] >
0 1 1 T T | T el
January  February  March April May Tune onl

State one aspect of the graph that may be misleading and explain how this may lead to a
misinterpretation of the graph
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10 The table below summarises the times taken by 100 males to complete a cycling race.

Time (¢ minutes) | 30 <t<40

40<t<50

50<t<60

60<7<70 | 70<t<80

Frequency 15

32

30

6 | 7

(a) Calculate an estimate of the mean time.

.................................... minutes [1]

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

.................................... minutes [1]
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9
11 5 -
y:—x3+2 y=F y=-4
-5
y=44x y=x3+2 y:—-z-
X

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

(a) 4

(b) 3
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12 Viane plans to go to Korea for a holiday.
She goes to the travel fair and is given an early bird discount of 15% for an 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 $ .o [2]

13 Given that p is inversely proportional to the square root of g, calculate the percentage
change in p when g is increased by 400%.
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14 The heights of two geometrically similar cones of same material are in the ratio of 1:30.
(a) Given that the circumference of the base of the larger cone is 450 cm, find the
circumference of the base of the smaller cone.

(b) Given that the mass of the larger cone is 12800 g, find the mass of the smaller cone.
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15 (a) Express x’—2x—-8 in the form (x-—a)2 +b , where a and b are integers.

(b) Sketch the graph of y = x* —2x-8.

Answer

yll

v

(2]

(c) Write down the coordinates of the minimum point of the curve.
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16 (a) On the Venn diagram shown below in the answer space, shade the set A N B .

Answer

(1]

(b) &= {all real numbers}

A = {all prime numbers}

B = {all rational numbers}
C= {all integers}

D = {all negative numbers}

E = {factors of 12}

(i) List all the elements contained in the set ANE .

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

Statement 1: C < B
Statement 2: ANC=C
Statement 3: AND=¢

Statement4: CNnD=¢

Answer Statement(s)...........cccoiiiiiiiiiiiiiii e is/are correct  [2]
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17 The diagram below shows 3 circles with the centre of circles shown as O.
The diameter of the largest circle is 8x cm.
A dart is thrown within the largest circle.

A

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

(b) Helen throws two darts and they both lie within the largest circle.
Find the probability that both darts lie inside the shaded region.
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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.

Option 1 Option 2
|
e Pays the full amount in New Taiwan |  Pays the full amount in Singapore
Dollars (NT$) Dollars (SGD)
Conversion rate: 1 SGD to NT$22.7 e Conversion rate: 1 SGD to NT$22.5
Incurs 3.5% overseas spending charge

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

Answer

(4]
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19 (a) Solve the inequality %k<%(k+l)$5k—l.

(b) Solve these simultaneous equations.
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20 (a) Express 6534 as a product of its prime factors.

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

MZZXPHZXQ'Z N=2Xpr+lxq

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

(i)  Write down the values of p, g and .

Answer D= iiiioiesiiin G U= ssapvpmanans ,F=

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

NAS/2023/PRELIM/4ESN/MATH/4052/01

PartnerinLearning
332

BP-334



BP~335

18

21 In the diagram below, angle AEB = angle ACD. AB =8 cm, BC =4 cm and AE = 6 cm.

D
E
6 cm
A
8 cm
B
4 cm o
(a) Show that triangles AEB and ACD are similar.
ARSWEPE oo s s s S s A T R R e
.................................................................................... (2]
(b) Calculate DE.
ANEWBY  sisvermses s s s R cm [2]
(c¢) Find the ratio of area of quadrilateral BCDE : area of triangle ACD.
ANBWEY semeomponsirs § BRI RGERRS [1]
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22 (a) Given XY =325m and YZ =200 m, XZ has been drawn for you.
Complete the scale drawing of a triangular playground XYZ where the given scale is
1: 5000.

(1]

(b) Construct the perpendicular bisector of XZ. [1]

(¢) Construct the perpendicular bisector of Y.X. [1]

(d) Construct the bisector of angle XZY. [1]
(e) A circular fencing is built around the triangular playground XYZ.

Construct a circle touching the three vertices of triangle XYZ. [1]
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23 The diagram below consists of patterns made up of shaded and unshaded squares.

PATTERN 1 PATTERN 2 PATTERN 3

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

Pattern Number (P) Number of shaded Number of unshaded
squares (Q) squares (R)
1 3 3
2 5 4
3 7 3
4 m n
Answer = e . [1]

(b) Write down an equation connecting P and O, leaving your answer in its simplest form.

(¢) Write down an equation connecting P and R, leaving your answer in its simplest form.

NAS/2023/PRELIM/4ESN/MATH/4052/01
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(d) Decide and justify whether it is possible to make a pattern with exactly 50 squares
in total.
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24 The diagram shows the speed-time graph of a 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 0.

Speed in km/min
+

1.8 +

0900 0920 0940 0955 Time

(a)  Find the deceleration during the last 3 minutes in ms™.

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

Answer

[2]
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(¢) On the axes in the answer space, draw the sketch of the distance-time graph for the
whole journey.

Answer

Distance in km

1!;

0900 0920 0940 0955 Time

(2]
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25 The figure below shows the plan view of a farm. It occupies an area in the shape of two
overlapping circles with centres X and Y and radii 12 metres and 35 metres respectively.
The circles intersect at the points 4 and B. X4 produced is perpendicular to Y4 produced.
XB produced is perpendicular to YB produced.

(a) Show that angle AXB is 2.48 radians, correct to 3 significant figures.

Answer

[2]

This question continues on the next page.
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(b) The shaded area shows the area occupied by the sheep.
Calculate the percentage of the farm area that is occupied by the sheep, using your
answer from part (a).
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26
26 (a) The interior angles of a quadrilateral ABCD are given below.
ZA=125w", ZB=(80+w)°, ZC=(2w-10)° and £D=6(w-20)°

(i) Calculate the value of w.

Answer it R R e R [2]

(ii) State the name for quadrilateral ABCD.

(b) The diagram below shows a regular decagon and a regular octagon with GH as a
common side. The points R and § are joined to form a triangle HRS.

R

Find angle HRS .

END OF PAPER
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Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

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

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

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

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

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 total of the marks for this paper is 90.

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 n.
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Answer all the questions

a—x

1 (a) Itisgiventhaty=9h2(x+a}.

(i) Evaluate h when a=12, x=-6 and y=18.75.

i T [2]

(ii) Express g interms of 4, x and y.

ANBWEE B Suspsspesmanes e [2]
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15x+2 2
Sol - =3.
(®) RS x2-5x+6 x-3

ARSWER = woncanamnnrsi OF cnmmuummransnnes [3]
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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 Enriched, 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, 16 Fibre and 14 Whole Meal loaves.

The price per loaf'is $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 25 15 12
Shop B 25 18 18 15
Shop C 28 22 16 14
Price per loaf $1.20 $1.40 $1.70 $2.10

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

Answer X = Y= [2]

(b) Hence evaluate the matrix multiplication XY.

Answer XY = (2]

NAS/2023/PRELIM/4E5N/MATH/4052/02
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(c) If discounts of 20%, 10% and 15% are to be given on the purchase of bread from
Shop A, B and C respectively, write down a matrix Z such that ZXY will give the
total amount of money received from each of the three shops on that weekday. Hence,

find the total amount of money received from each of the three shops, from the selling

of bread on that weekday.

Answer Shop A §

(d) Giventhat matrix M=(1 1 1), explain what the matrix MZXY represents.

NAS/2023/PRELIM/4ESN/MATH/4052/02
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3  Inthe diagram, O is the centre of the circle ABCD. TBP and TDQ are tangents to the circle.
It is given that ZBTD =36°and AB = AD.

(a) Find ZBCD.
Give a reason for each step of your working.
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(b) Find ZABO.
Give a reason for each step of your working.

(c¢) Show that 4B bisects ZUBD .

Answer

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

24
ﬂl
A (5,10)
B(5,2)
0 7 » X
C/ y=x-3
(a) Find the coordinates of C.
Answer (..ol SRS ) (2]
NAS/2023/PRELIM/4ESN/MATH/4052/02
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(b) D is the point where AM produced meets the y-axis.

Find the length of the line AD.

(¢) ACBE is a parallelogram. Calculate its area.
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5 (a) A red plastic bag contains 2 apples and 2 oranges.
The recyclable bag contains 1 apple, 1 orange and 2 bananas.
Matthew picks one fruit from each bag.

(i) Draw a tree diagram to show the probabilities of the possible outcomes.

Answer

(2]

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

(iii) Find, as a fraction in its simplest form, the probability that different fruits are
selected.
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(iv) Find, as a fraction in its simplest form, the probability that at least one
orange is selected.

(b) The fruit distribution company employs 15 workers.
One of the 15 workers is selected at random.

The probability that it is a woman who is working part time is % :

Two of the 15 workers are selected at random.

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

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

Answer

Part time workers Full time worker

Men

Women 4

(4]
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§ Tnthediagran, i =y, G0=%y, ca:%o,q and 50D =30B.

B C

Sw

4 6v 0

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

@ oB
AHSWEFE .. rosrmcnmmns smssivsmsise se e din S50 5 peia i [1]
() op
Answer — ........ooiiiiiii [1]
NAS/2023/PRELIM/AESN/MATH/4052/02
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(iii) 4D
ARSWEF 1]
(iv) DC
ANSWEE vy e O S S Y e [1]

(b) Use vectors to show whether 4, D and C are collinear.

Answer

(2]
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(¢) Find the numerical value of
) area of ADOA
area of ADAB
¥ E LT RS S—— [1]
(i) area of ADBC
ii _—.
area of AABO
HRBWEY . sy e [2]
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7 The cumulative frequency curve below shows the amount of weight loss, measured to the
nearest kg, of 200 men in Alpha Centre over 2 years.

220

200

180

160

[y
=Y
o

120

100

Cumulative Frequency

80

60

40

20

T~

M

15

Weight Loss (Kg)

20

25

30

35

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

40

Weight loss (x kg) <10

<15

<20

<25

<30

<35

Cumulative Frequency 22

p

100

168

190

200

(a)

Calculate p.

NAS/2023/PRELIM/4E5N/MATH/4052/02
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18
(b) Use the curve to estimate
(i) the median weight loss,
ARSWEF sy s et kg [1]
(i) the interquartile range of the weight loss,
AMSWEEY  cicivammsmmsssinisyevasssnm e sawns kg [2]
(c) A second fitness centre, Saturn Fitness Centre also measured the amount of weight

loss by their 240 male members over 2 years.

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

10 12 14 16 18 20 22 24 26 28 30 32 34 36

IWeighl Loss of men in Salurn Filness Centre (ij]

(i) Find the interquartile range of the weight loss.

NAS/2023/PRELIM/4E5SN/MATH/4052/02
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(ii) Find the number of men who achieved a weight loss of more than 30 kg
over 2 years.
ANSWEF  soisaivnsvrinvisspaivi s asaeRe [1]
(d) Using the information from parts (b) and (c), make two comments comparing the

weight loss of the men in Alpha Centre and Saturn Fitness Centre.
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8 (a) Complete the table of values for y = iz+ x-2.
x

x 0.5

1 1.5

25

y 10.5

0.75

0.98

1.33

2.19

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

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

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

NAS/2023/PRELIM/4E5SN/MATH/4052/02
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1 . . —

10 ==
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() On the same graph, draw a suitable straight line to solve the equation

iz—x—4=0.
X

(f)  Use your graph to find the range of values of x for which 12+ x<4.
x

NAS/2023/PRELIM/4E5N/MATH/4052/02
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9 (a) ABCD represents a farm on a horizontal field.
AD =255 m, BD =465 m and CD = 240 m.
The bearing of B from A is 140 ° and the bearing of D from 4 is 224°.
Angle BDC=173°.

North

(i) Calculate the bearing of D from B.

NAS/2023/PRELIM/4ESN/MATH/4052/02
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(ii) A farmer walks from point D to point C.

Find the shortest distance of the farmer from B during his journey.

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

Each 5m barricade is sold at $245 each.

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

Answer

[4]

NAS/2023/PRELIM/4ESN/MATH/4052/02
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(b)
Three semicircles are drawn using the sides of a triangle ABC as their diameters.
It is given that the areas of the semicircles are in the ratio 25: 144: 169.
Explain why triangle ABC is right-angled.
Answer

(4]
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10 Martin is trying to build a small dam at a river.
In the event of heavy rain, the dam restricts the flow of the water to prevent a flood.

Figure 1 shows a map of the river, drawn to scale.
He hopes to build the dam at the narrowest part of the river.

Scale
1: 200

Figure 1 Map of river (drawn to scale)

NAS/2023/PRELIM/4ESN/MATH/4052/02
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To better design the dam, Martin measured the depth of the river at 10 different locations
during a rainy day. The data obtained is presented in Figure 2.

Estimated Depth (m)

0.70
5 66 0.59
o e 046 048 e
0.40
030 ‘
020 B . |
0.10
0.00

A B G H | J

Figure 2

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 # m and a length / m and the inclined part of the dam makes an angle of @° with the
horizontal. The width of the dam, w m, should cover the width of the river completely.

0.8 m

hm

Figure 3
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Other design specifications:

¢ The height of the dam, & m, should be 10% greater than the depth of the water at
the location it is built.

¢ The length of the dam, / m, should be as small as possible and satisfy the
inequality
min(2Ah,w) <[ <3.
[The minimum function min gives the smaller value of the two numbers.
For e.g., min(2, 5) = 2]

e The total volume of the dam should exceed 1.5 m® for the dam to be operating
safely.

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

(ii) Calculate a suitable value of 8,leaving your answers corrected to 4 decimal

places.

NAS/2023/PRELIM/4ESN/MATH/4052/02
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(b) Two holes of radius r are drilled through the length of the dam to allow some water
to flow through the dam. The hollowed part resembles a truncated cylinder with
circular base as shown in Figure 4.

h

h2
Figure 4

For a truncated cylinder, the volume is given by:

1
V= + )’
Information about the radii of the holes and their corresponding dimensions is shown
in the table below.
r (cm) hi (cm) h2 (cm)

10 97 113

15 93 116

20 90 120

25 86 124

30 82 128

To ensure a certain rate of water flow, the shaded base area of each hole should be
between 700 cm? to 1000 cm?.

This question continues on the next page.
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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. Justify your decision and show
your calculations clearly.

[5]
END OF PAPER
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Answer all the questions.

. . 3
—{(=12)—4f{—12) — 4= 17 =< (=56)
1 Calculate ) \/( ) 38 .

2% (12)°

E Al o e i g
7(#12)4\/(—12) =l Bl 50 _ 0.0147178 =— 0.0147 | B1: Accept answers in 3 sf
2><(12)3 Or more

2 Factorise fully Sbm—bn+3mn—15m".

z S5bm—bn+3mn—15m’
= b(5m— n)-i— 3m(nf Sm)
=b(5m—n)—3m(5m-n)

=(b-3m)(5m—n)
ALTERNATIVE ANS: (3m—b)(n—5m)

NOTE: Any negative indices, deduct 1 mark

NAS/2023/PRELIMA EBN/MATH4052/01

PartnerinLearning
376


https://freetestpaper.com/

BP-379

4 (a) Singapore uses 430 million gallon of water every day.
Write 430 million gallon in litre, give your answer in standard form.
1 gallon = 3.785 litre

Solntions _
430%3.785x10° =1627.55x10° =1.62755x10° litres

BIBWEP  onownsnim s sSARss litres [1]

(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?

Solutions
1.62755%10°
2.5x10°

=651.02= 651 pools
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5  Write as a single fraction in its simplest form L+373'2
x-9 (9—x)

T AIETERN?xTIVE_I_,_’_Y_",
2 3K ; p -

):——9*(97.75)3 il e
9 3¢ 2(x—9)+3x

To-x (©-2) (x-9)
—?.(9—x)+3x _2x-18+43x

INCEE C (x-9)

_ 5x-18  5x-18

S (x-9)

6  Tampines Town has an area of 21 km’ . Its area on a map is 525 om’ .
If the map is drawn to a scale of 1: £, find the value of £.

525cm” represent 21 km’
; 21
lem®  represent ——=0.04 km?
s 525
lem I'epresent 0.2 km =20000 cm

-k = 20000
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A survey was conducted to find the number of cups of bubble tea consumed in a month.
The results are shown in the table below.

1 z 3 4 5
6 y 11 7

Cups of bubble tea consumed
Number of people

WO

h

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

Solution
10

Answer [1]

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

‘Solution
13

In the diagram, it is given that the radius of the circle is 11 cm and ZCOD=160°.
e

D

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

Solution
160°x L. §:E
180° 9

(b) Hence, calculate the length of the minor arc CD, correct to 3 significant figures.

Solution

11x%:30.7 cm
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9 The chart below shows the monthly sales of an event company from January to June
in 2023.

Sales {§ in thousands)

1L

:DG B e e i i st e e R A e S P S S

158 =

0

>

January  February March  Apnl Mav June Month

State one aspect of the graph that may be misleading and explain how this may lead to a
misinterpretation of the graph

The scale of the vertical axis i1s not proportional for
the range of zero to 150.

The increase of sales from Aprnl 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.
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10 The table below summarises the times taken by 100 males to complete a cycling race.

Time (¢ minutes)

30<7<40

40<r<50

50<t<60

60<t<70

70<t<80

Frequency

15

32

30

16

7

(a) Calculate an estimate of the mean time.

Solution

Mean

_ 35x15+45%x32+55x30+65%x16+ 757

100

= 51.8 minutes ( 3 significant figures)

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

Solution

Standard deviation:

—~5y 8

= 11.2 minutes (3 significant figures)

100

J353><15+45’x32+55‘ %30+ 65 x16+ 75 x 7
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9
11 5 ;
y:ij-g-z y:—2 _},:_4-,‘
X
_ -5
y=4F y=x+2 Y=z

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

(@) 4

Answer ......... y . —x . + 2 .....................
®) A
> x
O
Answer ............ Y :44 ........................
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12 Viane plans to go to Korea for a holiday.

She goes to the travel fair and is given an early bird discount of 15% for an 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.

Solution

= $2100.38

Discounted price = 0.85 x 2288 = $1944.80

Price after GST = 1944.80 x 1.08

Answer

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

change in p when g is increased by 400%.

Solution

T
ok 1(k
p”‘“"ﬁ_f{ﬁ

k

B

=

=-55.27864 %

p =—= where k is a constant

% change : #XIOO%

=-55.3 % ( 3 significant figures)
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14 The heights of two geometrically similar cones of same material are in the ratio of 1:30.
(a) Given that the circumference of the base of the larger cone is 450 c¢m, find the
circumference of the base of the smaller cone.

Solufion
450+30=15

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

{10 =

Vole ratio = 1: ?27000

128 00 + 27 000
=0.474 g ( 3 significant figures)
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15 (a) Express x’ —2x—8 in the form (x— a)’ +b , where a and b are integers.

Solution
2 -2x-8

— I:Ix2 ~ 2x4}78
—(x—1)'-8-1

={x-1)" -9

ARSWer [1]

(b) Sketch the graph of y=x"-2x-8.

Answer

(1,-9)
2]
() Write down the coordinates of the minimum point of the curve.
Solution
(1,-9
HAVEWEE  Comssimonsss R — ) [1]
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13
16 (a) On the Venn diagram shown below in the answer space, shade the set 4 ~ B .

Answer

A7 - X‘-\\\

{
i

; B
F %
] 3
s

(1]

(b) &= {all real numbers}
A = {all prime numbers}
B = {all rational numbers}
C= {all integers}
D = {all negative numbers}
E = {factors of 12}

(i)  List all the elements contained in the set 4~ E .

(i) Which of the following statement(s) 1s/are correct?

Statement 1, C < B

StatementZ» ANC=C
Si‘at'eﬁ&' :AnD=¢
Statement4 : CnD=¢

Statement 1
Statement 3

Answer Statement(s)............................ PR is/are correct  [2]
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17 The diagram below shows 3 circles with the centre of circles shown as O.
The diameter of the largest circle is 8x cm.
A dart is thrown within the largest circle.

A

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

Solution
Area of largest circle: 7(4x) =167’

Unshaded area: 7 (2.5x)° — 1 (1.5x)°
= 4mx?
Probability: (16 —4) + 16
3

4

(b) Helen throws two darts and they both lie within the largest circle.
Find the probability that both darts lie inside the shaded region.
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15

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.

Option 1 Option 2

e Pays the full amount in New Taiwan e Pays the full amount in Singapore
Dollars (NT$) Dollars (SGD)

e Conversion rate: 1 SGD to NT$22.7 e Conversion rate: 1 SGD to NT$22.5

e Incurs 3.5% overseas spending charge

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

Answer

Opﬁoh 1

NT$17000 = SGD (1;’;’20)

NT$17000 = SGD 748.90

Amount Payable = === x 748.90 = SGD775.11

Option 2

NT$17000 = SGD (‘2’:";")

NT$17000 = SGD 755.56

Fu Xing should pay the full amount using Option 2 as
he has to pay less.

(4]
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19 (a) Solve the inequality %k<%(k+l)£5k-—l.

Solution
3 1
“k<=(k+1)<5k-1
4 2
1
. —(k+1)<5k-1
J <Lk y\E+))
b2 k+1<10k-2
3k<2k+2 and
3<%
k<2
lsk
3
< o
o >
; f
1 2
3
l£k<2
B by 3, 1 S — [3]
(b) Solve these simultaneous equations.
Ix—2y=2
Tx+3y=43

Solution .
3x-2y=2 = 9x-6y=6 --<(1)

Tx+3y=43 = 14x+6y=86 -—(2)
(D+ Q)

23x=92

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

¥=3
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20 (a) Express 6534 as a product of its prime factors.

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

M:2XP’+2XQ2 szxpr+lxq

The lowest common multiple (LCM) of M and Nis 6534,

(i)  Write down the values of p, g and r.

(i)  Find the highest common factor (HCF) of A and V.
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21 In the diagram below, angle A£B = angle ACD. AB=8 cm, BC =4 ¢cm and AE = 6 cm.
D

4 cm

(a) Show that triangles A£8 and ACD are similar.

Soliios: = o
Angle AEB =Angle ACD (given)
Angle EAB = Angle CAD (common angle)

By AA similarity, triangles A £8 and ACD are similar.

.................................................................................... (2]
(b) Calculate DE.
Solution
4D _AC
AB  AE
AD 12
8 6
AD=2x8=16
DE=16-6=10cm
ANSWEr i cm [2]
(¢) Find the ratio of area of quadrilateral BCDE : area of triangle ACD.
Solution
Area ratio of triangles AEB and ACD = 1: 4
Area ratio of quadrilateral BCDE and triangle ACD =3: 4
Answer it [1]
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22 (a) GivenX¥=325m and YZ =200 m, XZ has been drawn for you.
Complete the scale drawing of a tniangular playground X¥Z where the given scale is
1: 5000.

[1]

(b) Construct the perpendicular bisector of XZ. [1]
(¢) Censtruct the perpendicular bisector of ¥X. [1]
(d) Construct the bisector of angle XZY. [1]

(e) A circular fencing is built around the triangular playground XYZ.
Consfruct a circle touching the three vertices of triangle XYZ. [1]
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23 The diagram below consists of patterns made up of shaded and unshaded squares.

PATTERN1 PATTERN 2 PATTERN 3

(a) State the value of m and of 7 in the table below.

Pattern Number (P) Number of shaded Number of unshaded
squares (Q) squares (R)
1 3 3
2 5 4
3 7 5
4 m n
Solution
m=9
n==06
ARSWwer I =uuneseaa o I S [1]

(b) Write down an equation connecting £ and Q, leaving your answer in its simplest form.

Q=3+2(P-1)
0=2P+1

(¢) Write down an equation connecting P and R, leaving your answer in its simplest form.

Solution
R=3+(P-1)
R=P+2
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(d) Decide and justify whether it is possible to make a pattern with exactly 50 squares
in total.

2P+1+P+2=50
=47

2
F=15—
3

Since the value of £ 1s not an integer / a whole
number), it is not pessible to make a pattern with
exactly 50 squares in total.
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24 The diagram shows the speed-time graph of a 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 O.

Speed in km/min
4

1.8+

0900 0920 0940 0955 Time

(a)  Find the deceleration during the last 3 minutes inm s™°.

Solution

1.8x1000

Deceleraion =——
60x60x<15

:im/s2 or 0.0333m/s?
30

Answer ms? [2]

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

Answer

Solution
Distance travelled

= %xl.Sx 20+1.8x 2O+15x1.8><15

=184+36+13.5km
=67.5 km

(2]
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(¢)  On the axes in the answer space, draw the sketch of the distance-time graph for the
whole journey.

Answer

Distance in km

A

0900 0920

0940 0955 Time

Distance in km
F 3
67.5 1 /
s44
’ “41_/
—>
0900 0920 0940 0955 Time

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

Distance (0940 to 0955) = %><1.8><15= 13.5 km

[2]
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25 The figure below shows the plan view of a farm. It occupies an area in the shape of two
overlapping circles with centres X and ¥ and radii 12 metres and 35 metres respectively.
The circles intersect at the points 4 and B. X4 produced is perpendicular to ¥4 produced.
XB produced is perpendicular to ¥B produced.

(a) Show that angle AXB is 2.48 radians, correct to 3 significant figures.

Answer

Solution

ta.nzﬁAXYzE
12

ZAXY =1.2405 (to 5s.f)
ZAXB = 2x1.2405
=2.4810 *
=248 (to3s.f)

(2]

This question continues on the next page.
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(b)

25

The shaded area shows the area occupied by the sheep.

Calculate the percentage of the farm area that 1s occupied by the sheep, using your

answer from part (a).

Reflex ZAYB=2n - (n — 2.48)
=n+248=56216rad (to 5 s.f)

Shaded area of small circle

_ L (12) (27-2.48)= 27383 m’ (to 5 5.£)
2

Shaded area of big circle

_ %(35)2 (m+2.48) =3443.2 m* (to 5 5.f)

AreaofkjteAXBY=2x(%x12x35}: 420 m*

Percentage required

| 273.83+34432

T 273.83+3443.2+420
=89.8% (to 3s.f)

Reflex ZAXB = 27 — 2.48 = 3.8032 rad (to 5 s.£.)

=0.6616 rad (to 5 s.f)
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26
26 (a) Theinterior angles of a quadrilateral A BCD are given below.

ZA=125w°, ZB=(80+w)°, £C=(2w—10)° and £D=6(w-20)°

(i)  Calculate the value of w.

Solution
125w +80+w+2w—-10+6w-120 =360
10.25w =410
w=40
R r —— [2]

(i)  State the name for quadrilateral ABCD.

Solution
[ £4=50° 43—1200 ZC= 70° a.nd £ZD=120°]

Kite

(b) The diagram below shows a regular decagon and a regular octagon with GH as a
common side. The points R and S are joined to form a triangle f/RS.

R

Find angle HRS .

Solphos =0 = = 0 '
7 RAS = Exterior 4 of decagon + Extenor & of octagon

360 360
+
10 8
=81°
4HRS=180 -81

(base /s of isosceles A)

= 49.5°

END OF PAPER
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Answer all the questions

a—x

1 (a) Itisgivent‘rlat)1=9h2(x+aj.

(i)  Evaluate #when a=12, x=-6 and y=18.75.

Solution _
1875 = op?| 012
12-(-6)

18.75 =34

W =625

h=+25
Accepth = i%
Answer h= ... ... [2]

(ii) Express @ in terms of A, x and y.

! m)
y=on (242

y(a-x)=91' (x+a)
ay—xy =9'x+ 9% a

ay— 9 a=9h x+xy
9K
ae X+ xy
y— 9k

Answer a= (2]
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2
L

15242

x-5x+6 x73:

2

(x-2)(x-3)
15x+2+2(x—2):_

(x-2)(x-3)

175-2=3%"—15x+18

3x7-32x+20=0
(3x—2)(x—10)= 0

NAS/2023/PRELIMMESN/MATH/4052/02
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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 Enriched, 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, 16 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 25 15 12
Shop B 25 18 18 15
Shop C 28 22 16 14
Price per loaf $1.20 $1.40 $1.70 $2.10

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

Solution o
1.20
32 25 15 12)
1.40
X=(25 18 18 15|, Y=
1.70
28 22 16 14
2.10
Answer X= ,Y= [2]

(b) Hence evaluate the matnix multiphication XY.

1.20
32 25 15 12
1.40
XY=|25 18 18 15
1.70
28 22 16 14
2.10
124.10
=|117.30
121.00
Answer XY= [2]
NAS/2023/PRELIMMAESN/MATH/4052/02
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(¢) If discounts of 20%, 10% and 15% are to be given on the purchase of bread from
Shop A, B and C respectively, write down a matrix Z such that ZXY will give the
total amount of money received from each of'the three shops on that weekday. Hence,

find the total amount of money received from each of'the three shops, from the selling
of bread on that weekday.

Solution
08 0 0
Z=,0 09 0
0 0 085
08 0 0 124.10 90.28
0 09 O 117.30 |=| 105.57
0 0 085)1121.00 102.85

The total amount received is $99.28, $105.57 and $102.85
from Shop A, B and C respectively.

Answer ShopA §

(d) Giventhatmatix M=(1 1 1), explain what the matrix MZXY represents.
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3 In the diagram, O is the centre of the circle ABCD. TBP and 7DQ are tangents to the circle.
Itis given that /BTD =36"and AB=AD.

(a) Find £BCD.
Give a reason for each step of your working.

Solution
ZTBO = £TDO =90’ (radius perpendicular tangent)
5. ZBOD =360° —90° — 90" —36" =144"(£s sum of quadrilateral)

0
ZBCD = -”'2—4 = 72°(angle at centre = twice angle at circumference)
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(b) Find Z4BO.

Give a reason for each step of your working.

Solution
/BAD =180°

—72" =108° (angles in opposite segments are supplementary)
0_ 0

ZABD = 180 168 = 36" (base angles of isosceles triangle)
0 1440
ZODB = L =18"(base angles of 1sosceles triangle)

ZABO =18" +36" =54°

ARSWer . [3]
(6) Show that AB bisects ZUBD .
Answer
LUBD= % = 72°(tangents from external point)
ZABD=36"= % ZUBD
.. AB bisects LUBD
(2]
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10

The diagram shows a sketch of two straight lines BAMC and A8 where point 4 1s (5, 10)

and point B is (5, 2). It is given that the equation of BC is y =x —3and that BC = 4B8M.

.
L

A(5,10)

B(5,2)

C/.

(a) Find the coordinates of C.

Solution

When y = 0,
x=3=0
=3

Mis (3,0)
Coordinates of C

= (3-6,0-6)
= (_'3:_6)

Given BC = 4BM, MC = 3BM

NAS/2023/PRELIM/4E5N/MATH/4052/02
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(b) D is the point where AM produced meets the y-axis.

Find the length of the line AD.

Solution

Gradient of AM = % =35
y=5x+c

10=5(5)+c

c==13

Equation of AM1s y =5x—15.
Point D1is (0, —13).

Length of AD

= J(5-0) +(10+15)’

=25.5 units (to 3 s.f)

() ACBE is a parallelogram. Calculate its area.

Area of ACBD
=2x Area of AACB

= 2xl.x8x8
2

= 64 units*
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5 (a) A red plastic bag contains 2 apples and 2 oranges.
The recyclable bag contains 1 apple, 1 orange and 2 bananas.

Matthew picks one fruit from each bag.

(i)  Draw a tree diagram to show the probabilities of the possible outcomes.

Answer
Solution
Reapiaie ba
Red g F 3
T oppe
s
- comna
- 4o
orange 1 gs
banana
[2]
(i) Find, as a fraction in its simplest form, the probability that 2 apples are
selected.
Solution
1 1 1
— — —
2 4 8
Answer [1]

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

SO].uﬁon Ehe e
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(iv) Find, as a fraction in its simplest form, the probability that at least one
orange is selected.

bgoletioe. ==
'
2 4) 8

HABBNED ... 500 50 SR R S TS PR SRS [1]

(b) The fruit distribution company employs 15 workers.
One of the 15 workers is selected at random.

The probability that it is a woman who is working part time is %
Two of the 15 workers are selected at random.
The probability that they are both men who are working full time is % :

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

Answer

Part time workers Full time worker

Part time workers | Full time worker
Men 1 7
Women 3 4

Let the number of part ime woman worker be y.

y 1
o= =3
15 5 4
Let the number of full-time man workers be x.
x x-1 1
—_——=—
15 14 5
x(x-1)=42
¥ -x—-42=0

(x-7)(x+6)=0
x=7 or x=-6(rejected)

[4]
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6 In the diagram, a:fsv, OC = 5w, CB_§OA and 50D =30B.

B (‘
Deduct 1 mark
D overall for any ‘
Sw missing under thilde. |
A 6v 0

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

O oB

Solution _
OB=0C +CB

=5w+§a

:5w+—'§-(6v)

=5w+4v

(i) obp

Sohition
oD = gcﬁ

= %(5w+4v)
12
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(i) 4p
AD=0D-04
=3w +Ew 6v
=3w —§v
3
FRBREIET couctesomios st s s s o WS [1]
vy pc

Answer . [1]

(b) Use vectors to show whether 4, D and C are collinear.

Answer

E:?)W—?V:E(ZW—EV}

EE:zww%%v

Since AD =%IY3','A, D and C are collinear.

[2]
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(¢) Find the numerical value of

area of ADOA

@ area of ADAB

Solution
area of ADOA
area of ADAB

3
2

Answer

area of ADBC

(i) area of AABO

Since ADBC and ADOA are similar,

area of ADBC _ ( CB T
area of ADOA OA )

f

area of ADOA _ 3
area of AAOB 5
area of ADBC _ area of ADBC , area of ADOA
area of AABO  area of ADOA area of AAOB

Il
| &

S
| W

o

[
wh
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7 The cumulative frequency curve below shows the amount of weight loss, measured to the
nearest kg, of 200 men in Alpha Centre over 2 years.

220

200

180 1 -

160

™~

140

™~

[

120

100

Cumulative Frequency

00
o
N

=2}
o
N

FY
o
N
o

20 —~

0 5 10 15 20 25 30 35 40
Weight Loss (Kg)

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

Weight loss (x kg) <10 £15 <20 =75 <30 « 35
Cumulative Frequency 22 r 100 168 190 200
(a) Calculate p.
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(b) Use the curve to estimate

(i) the median weight loss,

Solution

20 kg

MBEWEE oo RS R R S 05 kg [1]

(ii) the interquartile range of the weight loss,

Solution
23-15
=8 kg
T T — kg [2]
() A second fitness centre, Saturn Fitness Centre also measured the amount of weight

loss by their 240 male members over 2 years.

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

|
12 4 16 18 20 2 24 2% 28 0 32 M B

[Waighl —uss of mer: in Saluen Filness Cerlre (Ky)

(i) Find the interquartile range of the weight loss.
Solution
30-20
=10kg
ANSWer ... kg [2]
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(ii) Find the number of men who achieved a weight loss of more than 30 kg
over 2 years.

240+ 4=60

(d) Using the information from parts (b) and (c¢), make two comments comparing the
weight loss of the men in Alpha Centre and Saturn Fitness Centre.

Men in Saturn Fitness Centre lost more weight as the median weight
loss for men in Saturn Fitness Centre (25 kg) is greater than the median
weight loss for men in Alpha Centre (20 kg).

The weight loss for men in Alpha Centre 1s more consistent/has a lesser
spread as the interquartile range of the weight loss for Alpha Centre
(8 kg) is lesser than the interquartile range of the weight loss for Saturn
Fitness Centre (10 kg).

NAS2023/PRELIM/4ESN/MATH/4052/02

PartnerinLeamning
418

BP~420



BP~421

20

8 (a) Complete the table of values for y= —32— +x-2.
X

X 0.5 1 1.5 2 2.5 3 4
b4 10.5 2 .83 0.75 0.98 1.33 2.19
[1]
; : 3
(b)  On the grid opposite, draw the graph of y=—+x-2 for 0 <x< 4. [3]
x’
(¢) Use your graph to find the least value of y.
g
Least value of y=0.7
B s [1]
(d) By drawing a tangent, find the gradient of the curve at x =2.5.
Solution
Gradient at x =2.51s,
16-035
- 35-15
=0.625 Accept 0.610 — 0.640
ARSWer ... ... [2]
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(¢) On the same graph, draw a suitable straight line to solve the equation

3
—2—x—4:0.
x
Solution
—-x-4=0
x
3, -x+2x-2-2=2x
!
3
—+x-2=2x+12
x

Draw the line y = 2x+2.

X 0 2 4
¥y 2 6 10

From the graph, x =0.8.

y<2
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9 (a) ABCD represents afarm on a honzontal field.
AD=255m,BD=465m and CD=240m.
The bearing of B from A is 140° and the bearing of D from 4 1s 224°.
Angle BDC =73°.

(i)  Calculate the bearing of D from B.

North

Let N1 denote the north of 5.
£ZABN1 = 180° — 140° = 40°
LBAD = 224° — 140° = 84°

By sine rule,

sin£ABD _ sin84°

255 465
£ABD = 33.051° (3d.p.) _
Bearing = 360° — 40° — 33.051° = 286.949°
Bearing = 286.9° (1d.p.)
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(i) A farmer walks from point D to point C.

Find the shortest distance of the farmer from 8 during his journey.

Solution
Shortest distance be d

. d
5in 73° = —
465

d =445 m (3s.f)

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

Each 5m barricade is sold at $245 each.

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

Answer

Solution
BC? = 4652 + 2402 — 2(465)(240) cos 73°

BC = 456.692 (6 s.f)

Total no of barricades needed
456,692 + 165 . 240

5 5 5

= 232.3384
= 233 (rounded up)

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

Since the total cost exceeds the budget, he is not able
to complete the job within his budget.

[4]
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(b)
Three semicircles are drawn using the sides of a triangle A BC as their diameters.
Itis given that the areas of the semicircles are in the ratio 25: 144: 169.
Explain why triangle 4 BC is right-angled.
Answer

Siﬁce the ratios of their areas is 25: 144: 169,
the ratios of their radii will be 5:12: 13.

Their diameters will be in the form 5x, 12x and 13x
respectively. That is,

AB = 5x, AC = 12x,and BC = 13=x.

AB? + AC? = (5x)% + (12x)? = 169x?

BC? = (13x)? = 169x?

Since AB? + AC* = BC?, by converse of the
Pythagoras’ theorem, ABC is a right-angled triangle.

*Award max 2 marks if student use AB =5cm, AC =
12 ¢m, and BC= 13 cm.
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10 Martin is trying to build a small dam at a river.
In the event of heavy rain, the dam restricts the flow of the water to prevent a flood.

Figure 1 shows a map of the river, drawn to scale.
He hopes to build the dam at the narrowest part of the river.

Figure 1 Map of river (drawn to scale)
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To better design the dam, Martin measured the depth of the niver at 10 different locations
during a rainy day. The data obtained is presented in Figure 2.

Estimated Depth (m)

0.70

0.60 0.56 A
050 pas  gag s 046 048

0.50 : 0.45 0.46 ) 9.44

0.40

0.30

0.20

0.10

0.00 '
A B C D E F G H | J

Figure 2

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 #m and alength /m and the inclined part of the dam makes an angle of 6 ° with the
horizontal. The width of the dam, w m, should cover the width of the river completely.

0.8 m

hm

Figure 3
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Other design specifications:

e The height of the dam, 7 m, should be 10% greater than the depth of the water at
the location it is built.

e Thelength of the dam, / m, should be as small as possible and satisfy the
inequality

min(2Aw) </ <3
[The minimum function min gives the smaller value of the two numbers.
Fore.g., min(2, 5)=2]

e The total volume of the dam should exceed 1.5 m” for the dam to be operating
safely.

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

Solution
Measure w = 1.4cm=+0.05 cm

w=28m

(i) Calculate a suitable value of 6,leaving your answers corrected to 4 decimal

places.

Solution

Decide on depth=~0.59m
(note that this is the only acceptable answer to
ensure that the water doesn’t overflow even with

10% greater)
110
h= — 0.59
= 0.649m

min(0.649 x 2,2.8) = 1.298

A suitable length for /1s 1.298 m.

. _1{ 0649
6 = tan (1.298—0.8)
= 52.49973° (6 d.p.)
= 52.4997° (4d.p)

BIBWEF 0= ssummissismmesvssyeissaaag [3]
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(b) Two holes of radius r are drilled through the length of the dam to allow some water
to flow through the dam. The hollowed part resembles a truncated cylinder with
circular base as shown in Figure 4.

h
Figure 4

For a truncated cylinder, the volume is given by:
1 2
V= 5(”‘1 +hy)ar

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

in the table below.
7 {cm) h; (cm) Az (cm)
10 97 113
15 93 116
20 90 120
25 86 124
30 82 128

To ensure a certain rate of water flow, the shaded base area of each hole should be
between 700 cm? to 1000 ecm?.

This question continues on the next page.
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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. Justify your decision and show

your calculations clearly.

Answer

Solution :

Volume of the prism (before drilling)
If:§(0.8+ [)xhXw

V= %(0.8 +1.298) X 0.649 x 2.8
=1.9062 m? (5 s.£)

Volume of truncated cylinder

Chooser = 15 cm

Forr = 15,

A = m(15)% = 706.86 cm?

Forr = 20,

A = n(20)2 = 1256.6 cm? (reject)

V :%(h1+h2)><ﬁxr2
V= %(0.93 +1.16) X 7 X 0.152
V = 0.073867 m?

Total volume = 1.9062 — 2 X 0.073867
= 1.76 m3(3s.f)

Since 1.76 m® > 1.5 m?, the prototype can be
operated safely when r = 15 cm.

END OF PAPER
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