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Write your name, index number and class on all the spaces provided above.
Write in dark blue or black pen. You may use a soft pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions.

If working is needed for any question, it must be shown with the answer.

Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not exact, give the answer to
three significant figures. Give answers in degrees to one decimal place.

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

The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 80.

Note that all the diagrams in this paper are not drawn to scale.
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n
Total amount= P| 1+ .
100

Curved surface area of a cone = z#!

Surface area of a sphere = Arr?

1
Volume of a cone = 5 orih

4
Volume of a sphere = 3 xr’

1 .
Area of triangle ABC = 3 absin C

Arc length = rg, where 0 is in radians

1 .. .
Sector area = 3 r2o , where @ is in radians

a b c

snd snB snC

a* =b2 +c2 —2bc cos A4

Mean= ——

>f

2
Standard deviation = 2_/_56__ -
>f
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1

BP-~418

Answer all the questions.

Simplify 7y —5x—-2(y +3x).

ABSWEF oo et e et e ven eeereaaes

2

Factorise completely 2x* - 50.

3  (a) Write down the fraction(s) that is/are equivalent to % .

a+1 a
b+1 b*

I

Q |—=|or =

(1]

Answer

(b) Giventhat p=3q and 2g =r, write down the ratioof p: g : 7.
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4  The line graph below in an advertisement shows the brightness of teeth after using Charcoal Brand
toothpaste.

Brightness of teeth after using Charcoal Brand toothpaste

A

160 ——

80—

Brightness level

\ 4

Time

The advertisement claims that
‘Your teeth will turn doubly bright after using Charcoal Brand toothpaste for a short time.’
Do you agree with the claim? Give two reasons to support your answer.

Answer ......covvvinnen.

[2]

|

!
it
w

3x
5 Solve the equation
1 4 6

Answer  X= ... [2]

6 A number has exactly eight factors. Two of the factors are 18 and 27. List all the factors of the number.

Answer ..o e [2]
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7  Alicia has 504 one-centimetre cubes.
She arranges all the cubes into a cuboid.
If the area of the base of the cuboid is a perfect square, find the smallest possible height of the cuboid.

AnSWer  ......cciiiiie e e nenCm - [2]
3
8 (a) Calculate ——1—1—9——
6.43-2.51
Write down the first five digits of your answer.
ANSWEF oo e vve v e e 1]

(b) Write your answer to part (a) correct to 2 significant figures.

ANSWeEr ..o e e e e e 1]

9  The following stem and leaf diagram shows the height, in cm, of 10 Secondary Four students.

Stem Leaf
14 8 9
15 4 9
16 0 2 3
17 0 1 1
Key: 14 | 6 means 146 cm
For the heights, find
(a) therange,
Answer —....ovveeiceevee e cm - [1]
(b) the median.
ARSWET oo i neen€m o [1]
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1
10 Given that 81" +9 =32, find the value of n.

ANSWer RB= .ccvviievieiiiiinniiiiiiiieveen 13]

11 Mrs. Mok deposited $P in GAIN Bank for 3 years.
GAIN Bank pays a compound interest of 1.86% per annum to its depositors.

At the end of 3 years, Mrs. Mok withdrew a total of $264 211.08. How much interests did Mrs. Mok
earn? Give your answer to the nearest cent.

Answer $ oo [3]
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12 (a) A range of values of x is represented on the number line below.

o

I I [ I I | 1
-1 [0) 1 2

Write down inequalities that represent this range of values for x.

BP-~422

Answer [ 1 ]
. .ox+3
(b) Solve the inequality > 5—4x .
Answer [2]
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13  £={integersx:2<x<12}
The Venn diagram shows the elements of £ and three sets 4, B and C.

g

Use one of the notations below to complete each statement.

C < € ¢ ¢

@ 9 s (4uB)’ [1]

® 3,5 e Y [1]

¢) BNC=..enn.

(© 1]
Presbyterian High School 4048/01/4E5N Prelim/2022

PartnerinLeaming
423

More papers at www.testpapersfree.com




BP-424

14 yis inversely proportional to x. It is given that y=4 whenx=4.

(a) Find an equation connecting x and y.

ARSWEF i e, [1]

(b) Find the percentage change in y when x is increased to 200%.

ANSWEr oot et % [2]

15 In the diagram, ABC is a triangle in which 4B = AC.
The side AC is produced to P such that CP = AC and CB is produced to Q such that OB = BC.

A
C
B P
0
Show that triangles AQB and PBC are congruent.
Answer
(3]
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10

16 (a) Convert 720 m/hinto m/s.

(b) A map has a scale of 1 : 500 000.
The bullet train, “Shinkansen”, operates on Japan's high-speed railway network at a speed
of 320 km/h. It takes 1 hour and 30 minutes to travel from Tokyo to Fukushima.
Find the distance of the Shinkansen track, in cm, on the map between Tokyo and
Fukushima.
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11

17 (a) Express x* —4x+5 in the form (x—p)2 +q.

ARSWEF oot e 2]

(b) Sketch the graph of y = x% —4x +5 on the axes below.
Indicate clearly on the graph, its turning point and intersection with the y-axis.

Y
Answer A
0 x
[2]
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12

2
18 The position vector of point J is [3] .

6
The point X is the result of translation of the point J by ( 4} .

(a) Write down the coordinates of point K.

ARSWEF ottt e e e e e [

(b) Find the magnitude of JE’

ARSWEY vt et e vt e e 2]

(¢) Given that IE\; = 71_(_: find the coordinates of point N.

ARSWEr ot e 1]
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13

2
19 (a) Simplify (x6) 3 and leave your answer in positive index notation.

ARSWEE et i e e e e 1]
(b) Solve these simultaneous equations.
6x—-2y=19
8x+5y=10
Answer X T et e eee et ees e et e e ee
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20 A construction site is in the shape of a quadrilateral PORS, such that QR=11cm, ZPQR =85 and
PS = RS =9.8 cm. PQ has been drawn for you.

(a) Construct the quadrilateral PROS. [2]
P 0

(b} Construct the perpendicular bisector of PQ. [1]

(¢) Construct the bisector of angle PSR. 4

(d) The letter ‘W is at the intersection of the point where it is equidistant from P and Q, and
equidistant from the sides of PS and RS. Mark and label the letter ‘W’ to indicate its
position. (1]
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15

21 The ages of 10 children are given below.
9’ 79 85 99 6: X, 45 10, 79 x+2

(a) If the mean age is 8 years, show that x=9.

Answer

(1]
(b) Calculate the standard deviation.
ARSWEF oot e et e e [2]
(¢) Another 3 children, each of them 8 years in age, were added to the above data set.
Without any re-calculations, describe clearly how, the mean and the standard deviation will
be affected, if any.
Answer
(2]
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16
22 The diagram below shows three points P(— 4, 2), 0(2,10) and R(-4,-5).

y 02,10

4

P (-4,2) '
l/ 0 g
R(~4,-5)
(a) Find the length of PQ.
AnSWer .....cceeeesvercenveeneee e units 1]
(b) Find the exact value of cos ZOPR.
ARSWEF ot e e, [1]
(©) Find the area of triangle PQR.
ARSwer — ....ocoooiee it sq. units  [1]
(d) The line mx+10y+5=0 has the same gradient as OR.
Find the value of m.
Answer M=o, 31
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23 The diagram shows the speed-time graph of two objects, 4 and B, for the first 12 seconds of their
journey. Both objects started at the same point and moved in the same direction.

Speed (metres per second)

A
A
8
7 B
4 /
0 5 12 > Time (¢ seconds)
(a) Find the speed of object 4 at £ =2.5.
ANSWEF oot e et m/s [1]

(b) Determine whether object 4 has overtaken object B at ¢ =5.

Explain your answer.
Answer
(2]
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18

(c) Both objects slowed down at the same rate after 12 seconds.
Object B came to rest after a further 3.5 seconds.
Calculate the time taken for object 4 to come to rest.

Answer oo, seconds [3]
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19

24 A picture frame measures 28 cm by 20 cm. A painted picture of area 300 cm? is placed on the frame
with a border of uniform width of x cm on all four sides.

28

20

(a) Form an equation in x and show that x*-24x+65=0.
Answer

(3]
(b) Hence, find the width of the border. Give your answer to 2 decimal places.
ARSWEF oo oviiiiiee i, cm  [3]
END OF PAPER
Presbyterian High School » 4048/01/4ESN Prelim/2022 [Turn over
PartnerinLeaming
434

More papers at www.testpapersfree.com



BP~435

20

BLANK PAGE

Presbyterian High School 4048/01/4E5N Prelim/2022

PartnerlnLeaming
435

More papers at www.testpapersfree.com




BP-436

PRESBYTERIAN HIGH SCHOOL
PRESBYTERIAN HIGH SCHOOL
PRESBYTERIAN HIGH SCHOOL
PRESBYTERIAN HIGH SCHOOL

PRESBYTERIAN HIGH SCHOOL
PRESBYTERIAN HIGH SCHOOL
PRESBYTERIAN HIGH SCHOOL
PRESBYTERIAN HIGH SCHOOL

PRESBYTERIAN HIGH SCHOOL
PRESBYTERIAN HIGH SCHOOL
PRESBYTERIAN HIGH SCHOOL
PRESBYTERIAN HIGH SCHOOL

Name: Register Number: Class:
PRESBYTERIAN HIGH SCHOOL
MATHEMATICS 4048/02
PAPER TWO
15 August 2022 2 hours 30 minutes
PRESBYTERIAN HIGH SCHOOL  PRESBYTERIAN HIGH SCHOOL PRESBYTERIAN HIGH SCHOOL PRESBYTERIAN HIGH SCHOOL

PRESBYTERIAN HIGH SCHOOL
PRESBYTERIAN HIGH SCHOOL
PRESBYTERIAN HIGH SCHOOL
PRESBYTERIAN HIGH SCHOOL

SECONDARY FOUR EXPRESS / FIVE NORMAL
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DO NOT OPEN THIS QUESTION PAPER UNTIL YOU ARE TOLD TO DO SO.
INSTRUCTIONS TO CANDIDATES

Write your name, index number and class on all the spaces provided above.
Write in dark blue or black pen. You may use a soft pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions.

If working is needed for any question, it must be shown with the answer.

Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not exact, give the answer
to three significant figures. Give answers in degrees to one decimal place.

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

.

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

The total number of marks for this paper is 100.
Note that all the diagrams in this paper are not drawn to scale.
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Mathematical Formulae

Compound Interest

Total amount = P(l + I
100

Mensuration

Curved surface area of a cone = 77l

Surface area of a sphere = 4772

Volume of a cone = —l;ﬂrzh
4 5
Volume of a sphere = Enr

Area of triangle ABC = —lz—ab sinC

Arc length = 7@, where 8 is in radians

Sector area = %rza , where @ is in radians

Trigonometry

a b c

sin 4 - sinB sinC

a* =b% +c*-2bc cos A

Statistics

TA
>f

2
Standard deviation = \/ X fx ’ _(.Z fx )
Xf \Xf

Mean =
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1 (a) Itisgiven that V:gg(a.—b).

(i Evaluate ¥ when ¢=2.8 and b=1.7.

Answer
(ii) Express binterms of V, 7 and a.
Answer
2
x 4xy
(b)  Simplify —+——.
plify 1557 s
Answer
Presbyterian High School 4048/02/4E5N Prelim/2022
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(¢ (@) Expand (2p —q)2 :

Answer  coocoeviiiiriieeiieeeenen [1]

(i) Given that 2p—g =7 and 4p* +4* = 63, without solving for p and g, find the value
of pgq.

Answer  pg= i 2]
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5
(a) The cumulative frequency curve illustrates the marks scored, out of 100, by 200 students for
a Mathematics Test.
7 Y
[ 55¢ e
V/"
A
/.
/
>
5 /
8
& ]
.g 106
k /
g 7
3
O
4
/
/'
|
1 i
Marks
Use the curve to estimate
(i) the median marks scored,
Answer  ....ocooeeoeieveecee e oomarks 1]
(ii) the interquartile range of the marks scored,
ARSWEF oot e e e marks [2]
(iii) the number of students who scored at least 66 marks.
ANSWer oot eer e e [1]
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(b) 20 plants were selected at random and the number of flowers bloomed on each plant were
recorded in the table below.

Number of flowers 1 2 3 4

Number of plants 1 10 6 3

(i)  One of the plants is selected at random.
Find the probability that it has 3 flowers.

Answer 1

(ii) Two of the plants are selected at random, one after another.
Find, as a fraction in its simplest form, the probability that
(a) one of the plants had 1 flower, and the other plant had 2 flowers,

Answer  ivi i 2]

(b) both plants had the same number of flowers.

Answer i [2]
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BP-~442

3 (a) The energy consumption of households in Singapore for the year 2019, in kilo tonnes of oil
equivalent (ktoe), is 747.2.

Source: https.//www.statista.com/statistics/973038/singapore-household-related-energy-consumption/
The International Energy Agency defines one tonne of oil equivalent (toe) to be:

1 tonne of oil equivalent (toe) = 11 630 kilowatt hours (kWh)

(i)  Calculate the total amount of energy consumed by households in kWh.
Give your answer in standard form correct to 3 significant figures.

Answer vrreeterrreserseenee e o KWH o [2]

(i) From 2015 to 2019, the energy consumption of households has increased by 6%.
Calculate the energy consumption of households in 2015.
Give your answer to the nearest ktoe.

ARSWEF e et e e KEOE [2]
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(b) Andrea and Bella are two sale promoters who work at a Beauty Pop-up Store.
The table below shows the number of beauty products each of them sold in the month of July.

Eye Cream Face Serum Lip Balm
Andrea 21 28 10
Bella 27 20 8

(i) Represent the above information in a 2x3 matrix, M.

Answer M -_-( ] [1]

(ii) The commission for each eye cream, face serum and lip balm sold is $1.20, $1.50 and
$1.00 respectively. Represent the commission in a 3x1 column matrix F.

Answer F = [1]
(iii) Evaluate the matrix N=MF.
Answer N = [2]
(iv) State what each element of N represent.
Answer
. [1]

(v)  Ifthe commission for each eye cream sold remains the same, while the commission for
each face serum sold is reduced by 6% and the commission for each lip balm is
increased by 10%, write down a matrix Q such that QF represents the new amount of
commission for each of the three beauty products.

Answer Q = 1]
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4  In the diagram below, O is the centre of the circle passing through 4, B, C and D.
AD is the diameter of the circle, and AT and BT are tangents to the circle.

Angle ACB =24° and angle OBC= 66".

4 T
B
66°
0
4°
C
D
(a) Find angle AOB.
Give a reason for each step of your working.
Answer Angle AOB = .................. ©oI2
(b) Find angle D4B.
Give a reason for each step of your working.
Answer Angle DAB = ................. © 2]
Presbyterian High School 4048/02/4E5N Prelim/2022 [Turn over
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10

(¢) Find angle ATB.
Give a reason for each step of your working,.

Answer  Angle ATB = ................. C[2]
(d) Find angle 4ADC.
Give a reason for each step of your working,
Answer  Angle ADC = .................. C o2
(e) Show that OBCD is a trapezium.
Answer
(2]
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11

5 (a) (i)  The first four terms of a sequence are 1, 4, 7 and 10.
Express the nth term of this sequence in terms of n.

ABSWEr oo e e e 1]

Consider another sequence of numbers given below.

Vl=22—l
=24
V2— e
vy =2%-7
v, =2° =10

(i) Write down an expression for vs.

ANSWEF oot e e e e [1]

(i) Write down, without simplifying, an expression in terms of n, for v, of this

sequence.

ANSWEr oo e e eee e [1]

(iv) Show that v;; =4065.

Answer

(1]

(v)  Hence or otherwise, determine the smallest value of n such that v, > 65000.

AnSwer  B=.ovcvveneniniinan e [1]
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12

(b) (@)  Four of the interior angles of a hexagon are each 105°.
One of the remaining interior angles is three times larger than the other interior angle.
Find the size of the smaller interior angle.

Answer

...................................... [3]
(i) Given that an n-sided regular polygon has an exterior angle of 24°, find the
number of sides of this polygon.
Answer  ciiiiee e sides [2]
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13

6 X, Yand Z are points on horizontal ground such that Z is due east of X.
It is also given that XY =36 m, XZ =82 m and angle YXZ =75".

N
X
75 )
36
Z
Y
Calculate
(@) Y7,
ANSWEF  coeeeiiee v e e v vee veneeeee [3]
(b) the bearing of Y from Z,
ANSWEP o " I3]
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14

(c) = the shortest distance from X to YZ.

Answer — .coooiiiii i m [2]

T is the top of a vertical pole erected at X.

The greatest angle of elevation of T when viewed along YZ is 10°.
(d) Find the height of the pole 7TX.

Answer  ....coocvvv i [2]
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15

7  Inthe diagram below, QR = 30T and XP = 3TX. § is the midpoint of PR. Ef-—* m and RS = n.

P
S
n
R 7 tm ¢
(a) Express in terms of m and n, as simply as possible,
. —
®» 95
Answer i e e [2]
—
(i) TP
ARSWEF  cveiiice e e e e [2]
- 3 1
(b) Show that OX = Em +—2-n.
Answer
3]
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16
(c) Calculate the value of
o %,
os
ARSWEF e e e [1]
(i) area of triangle PQX
area of triangle PQT’
Answer . e [ 1]
(i) areaof triangle PSX
areof triangle OXT
Answer e [1]
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17

8 The diagram below shows the major segment XZY, of circle centre O, which is the
cross-section of a 250 m long tunnel and track.

concrete slab

It is given that OX = OY =5 m and the perimeter of OXZYO is 32 m.
(a) Show that the reflex angle XOY is 4.4 radians.

Answer

(2]
(b) Find the total internal surface area of the tunnel and its track.
ANSWEF oo v e e e e m? [4]
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Partnerinlearning
452

More papers at www.testpapersfree.com



BP-~453

18

(©) The major segment of circle XYZ, can also be represented as the uniform cross-section of a
circular container, not filled with sand sediment, as shown below.

Z

-

:‘*‘»;{'f, , /

fo’ﬂ
4

The container is 8 m long.
Calculate the volume of the container which is net filled with sand sediment.
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19
Arnold bought a newborn Labrador Retriever. He recorded the mass of the puppy every Sunday
morning. The table below shows some of the values captured, except when £=2.
Age of puppy
(¢ weeks) 0 1 2 3 4 5 6 7
Mass (m kg) 03 0.5 1.4 2.0 3.9 6.4 10.7
(a) On the grid, plot the points given in the table for 0 <¢<7 and join them with a smooth curve.
(]
: ;
' [3]
() Armnold had forgotten to measure the puppy’s mass in the second week. Use your graph
to estimate the mass of the puppy in the second week.
ARSWEF e kg [1]
(¢©) Use your graph to estimate the age of the puppy when its mass is 4.5 kg.
ANSWeEr et e weeks [1]
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(d) (i) By drawing a suitable tangent, find the gradient of the curve at £ =3.

ARSWEF  ovvrevive e e e 2]

(ii) What does this gradient represent?

Answer

(1]

(¢) The mass of the Labrador Retriever may be estimated by the function m = ab !, where
a and b are constants. Suggest appropriate values of a and of b.

Answer g=.... s B e 2]
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10  Christy owns a café and the floor plan is shown below.

KITCHEN AREA 4
SEATING ZONE Gz

RECEPTION
COUNTER

L1

g ~
I
B ENTRANCE

with swing doors

Legend Scale 1ecm:2m

Wall (you may assume negligible thickness in the calculations)

=== Floor to ceiling glass panels (you may assume negligible thickness in the calculations)

The floor of the demarcated seating zone is covered in tiles.

Christy decides to renovate her café by changing all the floor tiles and repaint the walls in the seating
zone and the ceiling of the whole café.

Information on floor tiles, paint and other charges for renovation is shown in the table on the next page.
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Information on Floor Tiles (inclusive of 7% Goods and Services Tax)
Cost of Floor Tiles Choice
Id in stacks of 8) | Ti i i

(sold in stacks of 8) iles fllmen81ons 500500 300600

(in mm)
Cost per stack ($) 48 40
Cost of
Thinset Mortar Cost of 1-bag ($) 32.50
Number of bags
required
e 40
Information on Paint
Odour-less Anti Odour-less
Type of Paint Mould Ceiling White EasyWash
(For ceiling only) (For walls only)

Capacity per tin (in litres) 5 5

Area coverage (in m) per litre 10 13

Number of coats of paint needed 2 2

Cost per tin ($) 33.20 43.50

(inclusive of 7% Goods and Services Tax)

Source: https:/fwww.nipponpaint.com.sg/store/product-category/interior-paints/
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Charges of Contractor for Renovation (inclusive of 7% Goods and Services Tax)
Rf:rr}oval of Installation of Painting of Disposal of

Labour cost existing floor . walls and .

. X floor tiles oy rubbish
tiles & paint ceiling
Cost (%)
(inclusive of 7%
Goods and 1800 500 1600 120
Service Tax)
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On top of the renovation, Christy also intends to purchase new sets of tables and chairs to replace the old
ones in the seating zone. Each set (which contains one table and four chairs) costs $995 (inclusive of
7% Goods and Services Tax).

(a) The seating zone can fit 18 sets in the seating zone.
Calculate the total cost (inclusive of 7% Goods and Services Tax) of these 18 sets of tables
and chairs which Christy intends to buy.

Answer  $..oiiiiiieiiie s [1]

(b) Find the floor area of the seating zone which is to be covered with new floor tiles.
Give your answer in square metres.

ABSWEF oo e e e e 2 [2]
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The ceiling height in the caf€ is 3.5 metres high.

(c) Calculate the total area, in square metres, of the walls in the seating zone and ceiling of the
whole café, which will be repainted.

(d) Christy decides to set aside a sum of $30 000 for the renovation and to purchase new sets of
tables and chairs in the café.

Explain if the sum of money is sufficient. Justify your answers and show your calculations

clearly.
Answer
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Continuation of writing space for Question 10.

{71
END OF PAPER
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