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1

Answer all the questions.

Expand and sirnplify .r(4"r- 9y)(ay +9x\ .

) Given 2' +23+' = 9 , find.r.

3 Simplifv 
6t_2ry:l1l:!z

6x'z +13ry - 5y2

4 Two integers, A and B, can be written as products of prime factors.

A = 5x7 3 --3t xJP-/ x7

The lowest common multiple of A and B is 3x52 x 7.
(a) Write down the values of p and of r.

O) Find the highest common factor of A and B.

PartnerlnLeaming
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5 Mr Lee drew this $aph to show the interest rates for the housing loan from 2008 to 2012.

lnterest Rates ,or Housing Loan
from 2008 lo 2012
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Year

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

5

6 (a)

PartnerlnLeaming

simplify 
[#l' 

leaving your answer in positive index.

Secondary Four Mathematics Preliminary Ex^-inafi8ff ZOZ:



BP- 107

(b)

Find an expression for a in terms of b ar,d c.

Factorise the following expressions completely.

1iS 9aB +24aab+16b2

(ii) Hence, factorise ,*"' -(ga\ +24aab +16b2 completely.

<b
' = 125c

250-r

7

PartnerlnLeaming
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8 The gravitational force between two particles is inversely proportional to the square of the

distance between them.

When two particles are r metres apart, the gavitational force between them is/newtons.
(a) Express the new gravitational force, in terms off, between two particles when the distance

between them is decreased by 607o.

(b) Calculate the percentage change in the gravitational force.

Sketch the graph of y =2- x on the axes below.

Indicate clearly the values where the graph crosses the .r- and y- axes.

v

x

9

PartnerlnLeaming

Secondary Four Mathematics Preliminary Exurni"uf,8fi ZOZS



BP- 1 09

10

ll

PartnerlnLeaming
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A, B, C and D are vertices of a regular pentagon, and they lie on a circle.

AFC al:d BFD arc straight lines.

B

(-

I

f)

Prove that triangle ABC is congruent to tiaryle BCD.

Give a reason for each statement you made.

By writing the expression y' - 8.r+ 39 in the form (.r- h)z + k, where h and f are constants,

explain why the expression is always positive.

6=l(r,y):, andy are integers, -2< x <3 and -2<y<1)
t={(x,t), r' + t'z =5, x> v}.

a = {(a r): rr < o}.

List the elements in
(i) A,

(ii) B

[Turn over
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13 The diagram shows a plot ofland, ABC.

A

Scale=1cm:2m

(a) Construct the perpendicular bisector of AB.

@) Construct the bisector of angle ACB.

(c) Mr Tan bought a plot of land, nearer to B than A and nearer to BC than to AC.
Find the area that was bought in m2.

PartnerlnLeaming

Secondary Four Mathematics Preliminary fxaminaf;8fl ZOZS

B C



I

5

3

11

'79

P

4

6

8

12

BP-111

t4 The Venn diagram shows the elements of { = {intergers x :l< x <12}

(i) Underline the incorrect statement fiom the list below.

n(r)= + 3eQ QoQ'=o

{1, 2, s,10} c P n(rwg)'=+

(ii) Find the value of
(a) n(PuQ'),

1n) n[(rns)'n(ruP)]

(a) Solve the inequality '^=' ' 3^ '." .^ ,--742

@) Write down all the perfect squares that satisfy 
2*!2 a'!.6 .' --5 .742

l5

PartnerlnLeaming
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In the figure below, ABCF is a trapezium with AB ll CF.

The diagonals of the trapezium intersect at E. AFD and CD are straight lines.

A

F

B

D

(a) Name two triangles that are similar.

(b) Explain why the two triangles in (a) me similar.

Glaciers are melting at an average rate of 13300 tonnes of water per second in 2022.

Assuming there are 365 days in the year 2022, calculate the average amount ofice melts in the

whole year. Give your answer in standard form, correct to 2 siglificant figures.

C

E

I

I
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18 The diagram shows two congruent isosceles triangles.

The bases of the triangles are parallel to the .x-axis.

v

P (1,4)

(13, 1)

(a) Write down the coordinates of R.

(b) Find the equation of the line PO.

(c) Find the coordinates of the midpoint of Pp.

(d) Find the oerimeter of PSOR.

PartnerlnLeaming
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A shop sells chocolate cookies (A) and chocolate cakes (B). These items are sold in boxes at
three different outlets - Outlet l, Outlet 2 and Outlet 3.

The table shows the number of boxes of A and of B sold at the three outlets.

A B
Outlet 1 45 40
Outlet 2 30 35

Outlet 3 40 -x

(a) The production costs ofeachbox ofA, and of B are $10.00, and $13.40 respectively.
Write down two matrices such that their product under matrix multiplication gives the
selling prices that result in a 20Vo profit for a box of A ar,d 25Va profit for a box of B.

Evaluate the product to find the selling prices, in $, of each box ofA and ofB.
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20

(b) Using matrix multiplication twice, find the total amount of money collected for selling
A and B at all three outlets in terms of -r.

(c) The total amount of money collected at the thee outlets for selling A and B is$3189.
Calculate the value ofx.

The speeds of cars passing a checkpoint were recorded. The cumulative frequency curve below

shows the distribution of the speeds. The speed limit on the road is 60km/h.

Cumulative frequency

0
30 40 50 60 70

Speed (km/s)

(a) Estimate the percentage of cars that exceeded the speed limit.

PartnerlnLeaming
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(b) Explain why it is not possible to find the number of cars that exceeded the speed limit

A lake, measuring 48 cm2 on a map has an actual area of 108 000 000 m2

Find the value ofn if the scale ofthe map is in the form 1 : n.

Below are the frst three lines of a sequence.
Linel:22+3=7
Ltne 2: 32 + 5 -- 1,4

Ltne 3: 42 +7 -- 23

(a) Write down the numbers for Line 6.

@) Write down and simplify an expression for the nth term of the sequence.

(c) The difference, D, of the two consecutive terms is given by T,+i - T".

Find an expression for D.

(d) Hence, explain why the difference will always be an odd integer.

PartnerlnLeaming
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The table below shows the languages studied by 30 students.

There are seven students who only study Spanish but not French.

One of the 30 students is selected at random. The probability that the student studies French
L

and not Snanish is -.'15
Two of the 30 srudents are selected at random. The probability that both students study neither

I
French nor Snanish ic -i-- .' 145

Complete the table of information about the 30 students.

French Not French

Spanish

Not Spanish

[Turn over
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24 The cumulative ftequency graph shows the distribution of the times of the first 120 male
students to complete a 2.4 km run in 2023.

2.4 km Run Time lor Male Students
140

2 1C t2 L4 t6

Time (minutesl

The box-and-whisker plot represents shows the distribution of the times of the frst 120 female
students to complete a 2.4 km run in 2023.

Timing in minutes

(a) 257o of the female students failed the 2.4 km run. State the time to pass the 2.4 km
tun.

O) Using the two diagrams given, complete the table below.

PartnerlnLeaming
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Median Upper
Quartile

Ilterquartile
Range

Male

Female
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ReasonStatement

the bo

The boys, on
average, mn
faster than
the girls.

The timing
for the girls
run is more
consistent as

compared to

BP- 1 1S

25

26
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(c) Below are two statements comparing the times of the male and female students-
For each state or di a reason for each answer

l8 painters can paint 3 buildings in 20 days.
After painting for 8 days, 8 painters left.
How many more days does the remaining painters need to complete the painting of the
buildings? Give your answer to the nearest whole number.

The lines ABC and CDE are tangents to the circle BPDQR at B and at D respectively.

The centre of the circle is O . The straight lines POR and BZD intersect at I .

It is given that angle ACD:42" and anglePBC=31'.

D

E

Giving all the relevant properties, find

(a) engle DBP ,

CBA

[Tum over
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(b) angle RBD,

(c) angle DQR.

A vase that is 17 cm tall can be modelled by a frustrum, A , on top of an egg-shaped container,
I . A sketch of the vase is shown in Figure 1 .

Figure 2 shows the cone that the frustum A is a part of. The diameter QRS of the top of fte
frustrum, is 8 cm and the diameter PI4l" of the bottom is 7 cm. The height of the frustrum, RV
is 8 cm. R and V are the midpoints of QS and PT respectively.

PartnerlnLeaming
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Figure 2

Figure 1
R

a

P

(a) Calculate the volume of the frusrum. A .

The volume of B is about 650 cm3 and its height is 9 cm.

Water is poured into the vase at the rate of l0 cm3 per second until it is fulI.

@) Sketch the height of the water in the vase with respect to time.

Height (cm)

10

60

s

VT

.to

TP

\ 1,.

ti';

20

0
100

Time (sec)
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3

1 (a) Rearrange the formula a -ry*, to make bthe subject.

o) Express as a single fraction in its simplest form ;| +
2

2x2 -3x+l 
'

(c) Solu" 
lor*7 _2r' -9 =1.4 x+2

Anglican High School Preliminary Examination 2023

PartnerlnLearning
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4

2 (a) Myron puts his $30000 bonus into a fixed deposit at 3.35Vo per annum. The interest is

compounded daily. There are 365 days in a year.

Calculate the amount of interest he will have at the end of two vears.

O) The price of a car is $ 160000.

Myron buys this car on hire purchase.

He makes a 30Vo down payment and takes up a 7-year loan tenure at a simple interest

rxe of 2.68Vo per annum.

Calculate his monthlv instalment for the car.

(c) Myron pays monthly rent of $3600.
This is a 25% increment from his monthly rent last year.

Calculate his monthly rent last year.

Anglican High School Preliminary Examination 2023

PartnerlnLeaming
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5

3

(d) The exchange rate between Singapore dollars (S$) and Australian dollars (A$)

is S$1 = A$1.12.

Myron spends A$980 in Sydney with his credit card

All foreign curency transactions are subjected to a 170 conversion fee imposed by the

respective card associations.

This foreign transaction amount, converted to S$, is further subjected to a 2.25Vo bark
admini strative fee.

Calculate the total amount on Myron's credit card bill, inclusive ofthe fees

Give vour answer in S$. correct to the nearest cent.

The t€st marks of a goup of 30 students were recorded. The marks are shown in the stem-and-

leaf diagram.

Leaf

444
88999999
2223x44455777777777

Key I l9 means 19 marks

Find the percentage of students who score less than 20 marks.

Stem

(i)

Anglican High School Preliminary Examination 2023
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6

4

(ii) Given that the median is 23.5 marks, find the value of x.

(iii) Find the standard deviation of the marks.

(iv) It was found that the marks were recorded wrongly. Every shrdent was short of two marks.

Write down the cotre.t vehres for the median and standard deviation.

(v) Explain whether mean or median is a better measure of central tendency.

A

CD

B

o

The diagram shows a mirror ABCD.

AB and DC arc arcs of circles centre O with radii 15 cm and 45 cm respectively.

The perimeter of the mirror is 286 cm.
(a) Calculate the exact value of anele AOB in radians.

Anglican High School Preliminary Examination 2023
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7

(b) Calculate the area of the mirror.

The diagram shows part of a regular polygon OPQR afiached to a triangle WPQ.

The exterior angle of the regular polygon is 40".

w

o

Calculate the sum of the angles a, b and c.

b

c

R
O

a

P

Anglican High School heliminary Examination 2023
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8

6 The figure shows a pyramid with a triangular base ABC with vertex Z

AB = 5 cm, AC = 8 cm, angle BAC = 87', and the perpendicular height is 17 cm.

A

B

(a) Find the volume of the pvramid.

(b) The pyramid is melted to form a solid right cone with height 20 cm.

(i) Find the radius of the cone.

fii) Find the total surface area of the cone.

PartnerlnLeaming
127
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9

(iii) A frustrum is cut away to make a conical paperweight with a volume of 36 cm3.

What is the height of the frustrum?

Anglican High School Preliminary Examination 2023
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l0

7 (a) Thepositionvectorofpoint r* []l Xis thepoint(3, 1).' t6l
(i) Find the magritude of vector XY

(iD Z is the point on XIl produced with coordinates (m, 9).

O) ABCE is apenllelogram. AOC is the diagonal of the parallelogram. The position vectors

of C and E, relative to O, arc 5b and a respectively.

E

AF B

Given AC=6AO and AF : FB = 1:4.
(i) Express each of the following in terms of a and D.

(a) Ao,

Anglican High School Prelfuninary Examination 2023
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(b) EC.

(d) position vector of F.

(ii) Write down one fact about O, E and F.

AF(c)

. - Area of trimgle OFA(iii) Find the value of
Area of triangle CBA

Anglican High School Preliminary Examination 2023

PartnerlnLeaming
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t2

8 A, B, C and D are four locations on level ground.

A is 1.2 km due north of C. B is at a bearing of 046" from D and 1.5 km away from D

Two straight pathways AC and BD intersect at I,
where Iis the mid-point of AC and BT : TD = I : 2 .

(i) Calculate the distance between A and B

(ii) Calculate the bearing ofA from B

Anglican High School Preliminary Examination 2023
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13

(iii) Ian walked from B to D. Calculate the sho(est distance between Ian and C.

Anglican High School Preliminary Examination 2023
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(iv) A vertical tower ofheight 70 m stands at L
Calculate the angle of depression measured from the top of the tower to D.

Mr Lim and Mr Chan go running at MacRitchie Reservoir. Both men start from the same spot

but Mr Chan being the slower runner, starts running at 0730 and Mr Lim starts at 0735. The

route is 6.2 km long.

(i) If Mr Chan runs at an average speed of x km/h, write down an expression for the time

taken, in hours, for the run.

(ii) Mr Lim runs the same route 3 km/lr faster than Mr Chan and completes it 9 minutes

before Mr Chan. Form an equation in terms of x and show that it reduces to

7xz +2lx-558 = 0.

Anglican High School Preliminary Examination 2023

PartnerlnLeaming
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t5

(iii) Solve the equation 7x2+27x-558=0.

(iv) Find the time taken by Mr Lim to overtake Mr Chan, giving your answer to the nearest

minute.

10 (a)
3

Complete the table of values for y=- :1 +x+l.-10

x 4 -3 1 -l 0 1 2 3 4

v 5.4 0.7 0.1 1.9 2.2 1.3 1.4

PartnerlnLeaming
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t6

(c)

O) Using a scale of2 cm to represent I unit on both axes, draw the graph of y = -'3 *r*1
for -4<x<4 on a sheet of graph paper.

Use your graph to determine the number of solutions for ttre equation 4 = x+t in the'10
range 43x<4.

Anglican High School Preliminary Examin ation 2023
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(d) By drawing a tangent on your graph, find the gradient of the curve at the point (-3,0.7)

(e) By drawing a suitable straight line on your graph, solve the equation x3-9r=0 for
43 x34.

Mr Chan owns a company that provides delivery services. He is reviewing the salaries of some

of his staff and come up with a budget. Mr Chan finds the following information on the intemet:

Table l: Salaries for Drivers, Mechanics and Admin Executive

S o urc e : http s : // s g. indc e d. c om/c a re e r/s a lai e s

ln addition, both employer and employee must contribute a portion of the employee's monthly

salary to the Central Provident Fund (CPF).

The following table summarises the current CPF contribution rates for Singaporeans and

Singapore Permanent Residents (SPRs) across the different age groups.

Anglican High School heliminary Exanination 2023

l1

Drivers Vehicle Mechanic Admin Executive

Monthly
Sdary
Range

$2400 to $3000 $2500 to $4000 $3000 to $3500

PartnerlnLeaming
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Employee's age

(years)
Contribution Rates from I January 2023 (monthly wages > $750)

By employer
(Vo of wage)

By employee
(Vo of wage)

Total
(Vo of wage)

55 and below 17 20 37

Above 55 to 60 14.5 15 29.5

Above 60 to 65 lt 9.5 20.5

Above 65 to 70 8.5 7 15.5

Above 70 7.5 5 12.5

BP- 1 39

1E

Table 2: CPF Cotrtribution Rates for Singaporeans and SPRs across different age groups

Source: hnps:/foww.cpf.gov.sg/employer/employer-obligations/how-much-cpf-cortttibutionslo-Pay

The following table gives the distribution of the different age groups according to the jobs

Table 3: Distribution of Employees across age groups

(a) A 35-year-old driver has a monthly salary of $2700

Calculate the employee's CPF contribution, the employer's CPF contribution and the nett
wage. The nett wage is an employee's eamings after all deductions are taken out which
is also known as take-home pay.

Anglican High School Preliminary Examination 2023

Employee's age (years) Drivers Mechanics Admin Executives

55 and below l3 4 1

Above 55 to 60 5 2 I
Above 60 to 65 0 0 0

Above 65 to 70 0 0 0

Above 70 0 0

Total l8 6 2

PartnerlnLeaming
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19

(b) Mr Chan estimates that the monthly budget for the wages and employer's CPF

contributions of all the drivers, mechanics, and admin executives should not exceed

$100,000.

Is this a good estimate?

Justify yow decision with calculations and state your assumption(s) made, if any.

Anglican High School Preliminary Examination 2023
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Alswer all tle questions.

I Eryand and simplify x(ax-9y)(ay+9x)

x(ax-9y){ay+ex)
:(a,2 -exs,\(+y+ox)

:16xzy +36x3 - 36xy2 -81xzy

= 36x3 -36ry2 - 65x2 y

2 Given t +*' = 9, find:

2' +23 xl =9
s(z')= e

2x 1

0T

3 Srmplifv 
6x2 - 2xy + l5x - Jy

6t2 *l3xy-5y2

4

6t2 - 2xy +l5:.- 5y

6x2 +13ry-5y'?

_,2xQx - y)+ 5(3x - y)
(3x- y)(Zx+5y)

(3r- y)(2: + 5)

(3x-y)(Zt+5y)
2x+5
2x+5y

Two integers,l and B, can be written as products ofprime factors.

A=5x7 B-3'x,r'x7
The lowest conrnon multiple ofl andBis 3x52 x7 .

Write down the values and of r-

(b) Fird ttrc highest common factor ofl ard 8.

HCF:35

PartnerlnLearning
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lv{r Lee drew t}ns graph to show the interest rates lor the housing loan from 2008 to 2012.

lnterest Rates for Housing Loan
from 2008 to 20{2

3.15496

1.14611

3.1448

3 142%

3 14C9:

M W 20tg 20'11 2312

Year

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

5

o
o)
(6

c
o
(-)

o
o_

.c
t,
o
ou

l.

3 509E

6

PartnerlnLeaming
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( -12 \- 6
(a) Simplify - = , leaving yoru arswer in positive index.

luv" )

The vertical axis does not start &om zero.

It e)sggerated the difference between the bars although their actual
difference is less tlan 0.01olo.

5

Ix 2 -; 
,-ro

64v6 z-5 y-s

32vs
10x

OR

12x
5

f; (eor'\
| -l nI/ \x )

i
6

64v6

32y5
10x

T If
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(b)

Find an eryression for a in terms ofi and c

7 Factorise the following expressions completely.

1l'1 9as +24aab+16b2

ga8 + 24aab +16b4 =
4.i

2
3a 4b

(ii) Hence, faotorise uaae -(sas +zarat *rc*l completely

ruuB -(oag +zaoat*rc12\

=l44ag -(

-(

4* 2
3a 4b

(', 4a 3a4* 4b))(rzl-(:,-. 4b
))

=(r"o - 4b l5a4 + 4b

PartnerlnLeaming

Secondary Four Matlernatics frefiminary examinaf,tfi ZOZ:

sb

z5o-l

5'
53"

52d-2

qb-2t+2 - q3c

b+2-3c
a

1

OR

<b

5^-,
gb _ 53c *52a-2

ab _ a3c+2a-2

b--3c+2a-2
b+2-3c

2

[Turn over
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8 The gravitational lorce between two particles is inversely proportional to the square of the
distance between them.

When two particles are r metes apart, the $avitational force between tiem is/newtons.
(a) Express the new gravitational force, in terms off between two particles when the distance

between them is decreased by 60%.

(a).f
k t is a constantr'

y=fr'
LEtf, be new f

tr't'- 
,o.orr'

.'. f,=6.2sf

(b) Calculate the percentage change in the gravitational force.

9

(b) Percenta.se chans e= 6'25f - 'f , rcayf
= 525o/o

PartnerlnLearning
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Sketch the graph of y :2' x on the axes below.

Indicate clearly the values where the graph crosses the.r- and y- axes

t"

xjr 2

(0,1)

x

I
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10 A, B, C ard D ue vertices of a regular pentagorq and they lie on a circle

AFC andBFD are straight lines.

B

C'

F

D

Prove that tiangle ABC rs congruent to triangle B CD

Give a reason for each statement you made.

In triangle LBC and tiangle BCD.

Thereforg triangle,4IlC = triangle BCD (SAS)

OR

ln fiangle IBC and triangle BCD,
turSe ABC = anf,,e BCD (ht angles of a regular polygon)
Artfle BAC : ar:rgle BDC (angles in the same segment)
lB = BC (sides of regrilar poiygon)

Thereforg hiargle,4BC = triargle BCD (AAS)

By writing the expressiony' - 8r + 39 in tlre form (r - h)z + k,where h ar:d t are constants,
explain why tre expression is always positive.

,2 -gaagg=1tg-412 +23

(:-+)2 >o

(z- 4)2 +23>23> 0, hence expression is always positive.

6 = {(x,y): r arny are integen, -2<x<3 and -2<y<1}
e=l(x,y): x2 + y2 =5, x> yl.

B = l{x,y): xy <o\.

Li$ the elements in
{r) A,

( 2, 1 ), ( 2,-r), (-r, -2),(1, -2)

{

11

t2

PartnerlnLearning
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7-B : BC (sides of regrllar polygon)
BC : CD (sides of regular polygon)
AryLe ABC - atfl,e BCD (int angles of a regular polygon)
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(ir) B

(-2, 1), (-r,r),(r, *z).(t. -t).(2,-2),(2, -1) B1

13 The diagram shows a plot ofland. LBC

A

Scale:lom:2m
B

(a) Corstuct the perpendicular bisector ofAB.

(b) Consfuct the bisector of angle ,4C8 .

(c) Mr Tan bought a plot of land, nearer to B than A and nearcr to BC tlmnlo AC
Find the area tlnt was bought in m2.

B C

c 74.2 to'76.'l mz.

PartnerlnLeaming
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4

6

8
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14 The Vann dagram shows the elements of { : {intergers -r : I < .r ( l2}

€

(i) Underline the incorrect statement om the list below

n(r'): + 3eQ QerQ'=A

{r, 2,s,r o} c P r(PwQ|- a

(tl) Find the value of
(a) n(PuP ),

@) n[(rng)'n(rus)]

15 (a) Solve the inequality
2x+2 x+6 x-5

742

(b) Write down ail the perfect squares that satisS b!2.*1.6..*:5 
.742

t:25

PartnerlnLearning

8

6

2x+2.x+6
74 and

x+6 x-5
42

8x+8<7x+42
x <.34

2x+12 <4x-20
16 <.r

16<x134

Secondary Four Mathernatics Preliminary Examhufitfi zoz: [Turn over
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t6

t7

In the figure be1ow, ABCF is a trapezium wrth AB ll CF .

The diagonals of the hapezium inter*ct at E. A-F D ar.d CD are straight lines

F

D

(a) Name two hiangles that are similar

Tl:lrgle ABE is similar to triargle CFE

(b) Explain why the two triangles in (a) are similar.

lntrtarrgle ADE and triangle CFr,
AngleAEB : mgle FEC (vert. opp angles)
AngleABE: argle CFE (alternate argles, AB ll Cn
Hence, by the test of Ad
Tiar'gle ADE is similar to tiangle CFE.

Glaciers are melting at an average rate of 13300 tonnes of water per secondin 2022.
Assuming there are 365 days in the year 2022, calcr:late the average amormt of ice melts in the
whole year. Give your answer il standard form, conect to 2 sigmficant figures.

Average anrt. of ice melts

= 13300x60x60x24x365

= 4.2*l0lltonnes

PartnerlnLeaming

B

C
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18 The diagram shows two congruent isosceles triangles
The bases ofthe tiangles are paral1e1 to the .r-axis.

v

P (t,4)

(13,1)

,r

(a) Write down the coordnates ofR

R has coordinates 5 I

Find the on of the line P

(c) Find the coor the midpoint ofPQ

Nardpoht ofPp: 1+13 4+1
2 z

1 7 ,2.s\

Find the erimeter s

PartnerlnLearning

s

Method 2:

Gradient: 4-l - I

r-13 -4
Using pt(13,1):

I-rr=--x+c
'4

II=-:fl3)+c4'
t7
4

171.'.v:--x+-'44

Metlod 1

4-1 y-4
1-13 ;r-l
3x-3 = -12y+ 48
12y = J1 3,

: 5 uits.
R0 = 8 mits.
Perimeter : 8+8+5+5

= 26 units.

(5-Dz +(1-4)zPR:

Secondary Four Mathematics Preliminary Examin.frtfi zoz: [Turn over
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t9

PartnerlnLeaming
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A shop sells chocolate cookies (l) and chocolate cakes (B). These items ate sold in boxes at
three different outlets - Outlet 1, Outlet 2 and Ouflet 3.

The table shows tlre number of boxes of A md of B sold at the three outlets.

A B
Outlet I 45 40
Outlet 2 30 35
Odlet 3 40 .I

(a) The production costs of each box of.4, and of-B are $ 10.00, and $ 13.40 respectively.
Write down two matices such that their product under mahix multiplication gives the

seliing prices that result in a 20% profit for a box of-4 and 25% profit for a box ofB.

t2 0 \ /ro.oo\

125) [,r.ooJ

( r.z
13.40) 

[0

0

Or

( r 0.00
0

t.25

Or
(to

Io
Or

0

13.40)(

1.2

1.25

(t.2 t.2s)
10.00

0

0

13.&

Evalnate the product to find the selling prices, in $, of each box ofA ar.d of B

t.2 0 10.00

t3.40 )(
12.00

16.750 t.25

Or

(10.00 r3.40)
1.2 0

0 125 )= 
{tr oo ,u rr)

Or
(ro o)
Io B.4o)
Or

(1.2 l.2s)

1.2

t.2sl:(
12.00

16.75

10.00 0

0 13.40 )=r"* r 6.7s )

A:$12.00 andE:$16.75
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20

(b) Using matrix multiplication nv'ice, find the total amorurt of money collected for selling
I and -B at a1l tfuee outlets in terms of:r.

45

30

40

40 45xIT.OA + 4Ox16.75

30x 12.00 + 35x 16.75

40 x 12.00 + rx 16.75

1210 \
94625 |

I

480 + 16.75x.J

35
12.00

16.75
x

t

(1 1 l)
t210

946.25

480 + 16.75:r

= (1210 +946.25 + 480 + 16.75.r)

= (2636.25+16.75n)

The total amoimt of collected is $2636.25 +16.'l5x

(c) The totai amount of money coliected atthe ttree outlets for selling A and B is $3189
Calculate the value of.r.

2636.25+16.75r =3189
16.75x =552.75

x=33

The speeds ofcms passing a checkpoint were recorded- The cunnrlative frequency crnve below

shows the dishibution of the speeds. The speed limit on the road is 60kn/tr-

Curnr:lative frequency

0
30 40 50 60

Speed @n/s)

(a) E stimate the percentage of carg that exce eded the speed limit.

!2r1ggo7n=25yo
6 Partnerln

Secondary Four Matlrematics Preliminary 2u21

70 80
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2t

22

(b) E4plain why it is not possible to find the nwnber of cars that exceeded the speed limit

The total number ofcars rs unknown B1

A lake, measunng 48 cm2 on a map has an actual area of 108 000 000 m2
Find the value oiz if the scale of the map is in the form I : n.

48 cm2 on map represents 108 000 000 m2 on aotual ground
48 cmz on map represents 1080 000 000 000 cmz on actr:al ground
1 cmz on map represents 22 500 000 000 cmz on acflral gound.
.'. I cm on map represents 150 000 cm on actual ground.
Hence, scale ofmap = I : 150 000

r = 150 000

Below are the first ttree lines of a sequence
Li.JiE lt 22 + 3:7
LitlE 2t 32+5=14
Lr16 3: 4 +'7 = 23

a Write down the nurnbers fo,r Line 6

(b) Write down and simplif, an expression for the zth term of the sequence

r, =(n+l)'? +2n+7

=n2 +2n+l+?n+1

=n2 +4n+2

(c) The difference, D, of the two consecutive tefins is given by T,+i - Tn

Find an expression for D.

P = (n+l)'z + 4(n + l) + 2 - n'z - 4n - 2

= n2 + 2n+l+ 4n+ 4- n2 - 4n

=2n+5

(d) Hence, explain why the difference will alwa1's be an odd integer'

Srnce 2n is always positive and when you add an odd nwnber, 5, to it, the

resr.rlt will al be odd.

PartnerlnLearning

Line 6 + 13: 62
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French Not French

Spanish

Not Spanish

Number of students

A
= -x30l5
=8

speaks French and not Sparuslr

Let the nurnber of sfudents who speaks neither French nor Spanistr be z.

Probability tlat both students speaks neither French nor Spanish

(n)(n -t'1 _ t
30 l. 29 .l - r45

(zX,-1)_ 1

870 145

ras(n'z-n)=an

145n'z -145n-87o = o

n2 -n-5=0
(n-3)(z+ 2)= 0

z=-2 (NA) or n=3

French Not French
t2 7
8

PartnerlnLearning

The table below shows the languages studied by 30 students.

There are seven students who orily study Spanish brI not French.

One of the 30 students is selected at random. The probability that the student studies French

and not Soanish is 1 .' t5
Two ofthe 30 students are selected at random. The probabrlity that boft students shrdy neither

French nor Soanish is I
' 145

Complete the table of informafion about tlte 30 shrdenls.

Secondary Four Matlematics Prelimirury Bxaminalffi ZOZ: [Turn over
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2{ The cumulative frequency graph shows the dishibution of the times of the first 120 male
students to complete a 2.4 km run il 2023.

2.4 km Run Time for Male Students
140

L20

4 10 14 15 18

100
o
co880l
U)

o60
c;z

40

20

0
12620

Time (minutesl

llb tord-*rNik&er @ ryrem Sm fte dishibution of lhe times of the first DA fur;ale
Sdtnts to ootrdrre t2.4kn rrumirl^2fil3.

"3_
17

Timing in minutes

(a'l 25% of the female shrdenb failed tre 2.4 kn nnr" State the time to pass fte 2.4 km
ntn

16 3 mirurtes

(b) Using the hro diagrams giver; complete t}re table below

PartnerlnLeaming

pxaminafrtf zoz:

i

Lower

Quartile

Mediarl Upper
Quartile

Interquartile
Rarge

Male 10.6 11,6 13.6 3.0

Female t4.l 15.3 16.3 2..2

Secondary Four Mathematics Preliminary

2.4 km Run Time for Female Students

I tl
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(c) Below are two statements comparing the times of the male and female students

For each one state eordi a reason for each answer

18 painters can pamt 3 hrildings h 20 days.
After painting for 8 dayg 8 painters left.
How many more dals does the remaining painters need to cornplete the pahting of the
buildings? Give your answer to the nearest whole number.

l8P: 38 : 20D
18P: 1.2B:8D
lOP: 1.2B: 14.4D
10P: 1.88 : 21,6D

The rernaidng painters will need 22 more days complete the painung of the buildirgs.
nearest whol e

The iines ABC alad CDE are tangents to the circle BPDQR at .B and at D respectively

The cente of the circle is O . The staight liles POR and .B?D intersect at I .

It is given that ang]e ACD = 42" and angle PBC = 31' .

C

D

E

Givirg all the relevant properties, find

(a) n$eDBP,

CB = CD (Tangents tom the same external point )
TriagleBCD is isosceles.

PartnerlnLearning

BA

The median time for male is 1 1 .6

minutes which is lower than the
medran time for female wtuch is
15.3 minutes.

Agree

AgIee
eelDr Reason

the

Statement

The interquartrle range is srnaller
for fie girls.

The xmhg
for the grrls
run is more
consistent as

compared to

The boys, on
average, run
faster than
the grls

Secondary Four Matkmatics pretimlnary pxamina&EB zozf [Turn over



IDBC - /CDB (Base angles of isosceles tnaagle)

t80"- I_BCD

2

180"- 42"

2

= 69o

ZDBP = ZDBC_ ZPBC

= 69o- 31o

= 38o

BP-159

(b) angle R.BD,

(c'S nfleDQR

IDQR = l80o - IRPD (Argles in opposite segments )

= l80o-52o

= l28o

A vase that is 1 7 cm tall can be modelled by a frusturrl l, on top of an egg-shaped container,

-L A sketch ofthe vase is shown in Figrue L

Figure 2 shows the cone that the frushrm I is a part of The diameter pJtS of the top of the

frustrum, is 8 cm and the diameter PtrT ofthe bottom is 7 cm. The height ofthe frustwn, Rtrl

is 8 cm. R and Z are the midpoints of Os and Pf respectively.

27

PartnerlnLearning
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Method 1

IDRP -- IDBP (Angles rn the same segment )

= 38"

zPDR = g}"(Rigtrt angle in a semi-circle)

ZRPD = 180" - lPDR - ZDRP (Argle sum of a triangle )

= l80o-90o-38o

= 52"

Mettpd 2
/.PBR =90"(Z in a semicircle)

/RBD=90"''nRP
= 90o - 38o

= 52"
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Figrne 2

Figure 1
R

0

P

a Calculate the volurne ofthe frus -4

The volume of .B is about 650 cm3 and its height is 9 cm.
Waler is poured into the vase at the rate of l0 cm3 per second until it is firll

(b) Sketch the height of tlrc water in the vase with respect to time.

Height (cm)

20
(1m.4, 17)

10
(5s, 9)

0
Time (sec)

50 100

ffi4filaDnrns
Secondary Four Matlnmatics Prelimirury Examinuf,Efi ZOZf

so

s

P
T V

\ii
'{ t,

Let W:x cm.

Triangles LtrT and UPS are similar

x r*8
?8

8.x:7.r+56
.r=56

LE = 56+8 = 64 crn .

volume ofa = la{ I l312)
= 353.9528

(56)

= 354 cm3(3r.,f)

2
(64\--rT

1

3 t;)

[Turn over
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2

Compound Interesl

Menstration

Trigonometry

Stalist cs

Mahematical Fonra ae

abc
sinl sinB sinC

a2 =b2 +c2 -2k cos A

Ir*L\"
Total amormt: \ 100J

Curved surface area ofa cane: ?a"l

Srnface area ofa sphere : 41v 'z

I
Volurne of a cone : : Ef h

J

A
Volurne ofa sohere: azr'

J

I
Area of hianele LBC = lab staC"7

Arc length: r0 , whae I is in radiars

Sector area : 1"'a . *har, I is in radians
2

M.*= xF
Lr

Anglican High School Preliminary Examinatron 2023

PartnerlnLeaming
160

standarddeviatior: El4
I rr ( E/.1
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3

1 (a)

(b)

(c)

Reanange the fo.*rrtu ,: ff+ 2 to make D the subject.

Express as a singie fraction in its simplest forrn ,4 ,* = , I' 2x-l 2x'-3x+l

l}x +'l 2i -9solve 

---=,,
4 t+2

Angtican High School Preliminary Examination 2023

PartnerlnLeaming
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l(a) b'z+5 -a:-*2
3 -b'

3a- ab2 =b2 +5+6-2b2

b2 - ab2 :ll-3a
b' (t- a) =11-3o

1(b) 42

-+--:-
2:-l 2x'-3x+l

42
2x -l (z"r-t)(.r-t)

__ a(x-r)+2
(z.t - t)(:- t)

4r- 4+2
= --------------- ---a

(2x-l)(r-I)
4x -2

(2.r-1)(:-1)
2(2x-t)

(2x - t)(: -l)
2

x-l

(tor+z ) (x+z)- t (zi -s )= zs ( r+z )
lOxz +21x +14-8*2 + 36 = 28x+ 56

2i -t-6=o
(z.r+r)(r-z)=o

Z

lox +'I _2x2 -9 _ 7
4 t+2

3x=- - 6
2

1(c)

., lr 3a

1- a

o=,F

[Tum Over
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2 (a) Myron puts his $30000 borrus into a fixed deposit at 3.35o/o per a um. The interest is

compounded daily. There are 365 days in a year.

Calculate the amount ofinterest he wiil have at the end oftwo vears

2(a') Total amourt at the end of two years

=$3o*01, * : :s%)'o'{')

[ 36s/
z rz< \7lo

00001 l+ ---1 16500 l
$ 3

*$32O78.765'l

Amormt of interest he will have at the end of two years

= s32078.7657 - $30000
: $2075.']? (near€st cmt)

O) The price ofa car is $160000.

Myron buys this car on hrre purchase.

He makes a 30% down payment and takes rry a 7-yew loan tamne at a simple interest

rale of 2.68% per affnm.

Calculate his monll y irstalment for t}te car

2(h) Remaidng amount
: 0.7 x $160000
: $ l 12000

PRT
Stmple rfierest = 

-$ 112000 x 2.68x 7

100

= $2101 1.20

His montlly irstalment for the car

$112000 +$2101 1.20

84

= $1583.47 (nearesl cent)

(c) Myron pays montlily rent of $3600.
This is a 25% increment fiom his montlily rent last year
Calculate his monthly rent last year.

Anglican High School Preliminary Examin:ahon 2023

PartnerlnLeaming
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4c) His morfhly rent last year

$3600

1.25

= $2880
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(d) The exchange rate between Singapore dollars (S$) ard Austalian dollus (A$)

is S$1 : A$1.12.

Mgon spends A$980 in Sy&rey wrth his credit card.

All foreign currency trairsactions are subjected to a 170 conversion fee imposed by the

respective card associahons.

This foreigrr tansaction amorurt, converted to S$, is further subjected to a 2.250/o batk
admirustative fee.

Calculate the total amount on MyT on's credit card bill, inclusive of the fees

Give your answer in S$, correct to the nearest oent.

2(d) Myron's spending in Singapore dollars

:essso( sr l
Ie$t tz7

= s$875

Myron's spending with conversion fee

=l.0lx5$875

= 5$883.75

Myronh total credit card bill

= 
102 25 , ss883.25

100

= 5$903.63 (nearest cent)

3 The test mark of a gror_p of 30 students were recorded The marks are shown in the stem-and-

leaf diagram .

Leaf

444
88999999
2223x44455'/77771777

Key I l9mears 19marks

(i) Find tlte percentage of sfudents who score less than 20 marks.

Anglican High School Preliminary Examin'ation 2023
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Stem

0

I
z

2
o/o3

-1

6

% of strdents who score < 20 marks

= 1!rrooxt
30'

3(r)

ffum Over
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6

(ir) Grven that the median is 23.5 marks, find the value of -t

1

3(ir) x:4

(ui) Find the stardard deviation of the marks

3(iii) Standard Deviahon p 6.-5946 marks rv 6.59 marks

(rO It was foundthat the marks were recorded wrongiy. Every student was short of two marks
Write down the conect values for the medlan and standard deviation.

3(i9 Median - 25.5 marks

Standard deviation av 6.59 marks

(v) Explarr whether mean or median is a better measure of cenhal tendency.

3(v) The median is a better measure as the tfuee test marks of 4 are

outllers / extreme values.

A B

o

The diagram shows a minor IBCD.
AB and DC ue arcs of circles cente O q/ith radii 15 cm and 45 cm respectively
The perimeter of the mirror is 286 cm.
(a) Calculate the exaet value of IOB in radians.

Anglican High School Prelurunary Examiration 2023
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D C

4(a) Given Perimeter: 286 cm
Arcs length : 29 6 - 2(1O) : 226 cm
/ /)p _'jf,lzo 

lrsl * zn (45) )= 226

toa0s+ Es)=zze

,qoa=l-J!-3I radiars30 30
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(b) Calculate the area ofthe mrrror.

4(b) Area of tre mirror

=ffl,las)'-n(rf')

=AoB (as'-ts'\
2't

= I,13, (lo)roo)
2(30)'

= 1 13(30)

= 3390 cm2

The diagram shows part of a regr:lar polygon OPpR attached to a ttrarLfle II/PQ.

The e*erior angle of tre regular polygon is 40'.

W'

O

P

o

Calcnlate the sum of the angles a, b ar,.d c.

Anglican High School Prelimin;ary Examination 2023
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b

c

R

a

5 Int. angle + Ext. angle = 180" (edj. angles onast. iine)

trt. angle + 40o = l80o

Int. angle = l80o-40o= l40o

AtP,QNdIr,
Surn of angles at a Point = 360o x 3

= 10800

ZQPW + ZPWQ + IW'QP - la}o ( Ang'le surn of a tiansle )

a+b +c =1a800- loPg - .PQR-(Z?eW + ZrW?+ ZVQP)

= 10800- l40o - 140"- 180"

= 620"

flum Over
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6 The fuure shows a pyramid with a tianguiar base,4BC with vertex Z-

AB : 5 cm, AC :8 cm, angle BIC : 87", and the perpendicular height is l7 cm.

A

B

(a) Find the volume of the pyramid.

V

C

6(a) Vohme of py:amid

:|[]t'x'l-"'*]t,rl
= 1 13.178

* 113 cm 3

(b) The pyramid is melted to form a solid right cone with height 20 cm.

(D Find the radius ofthe cone

(bxi) Vohune ofcone : 113.178

Lrr'h=tt3.til
3

, 113.178x3

20n

113.178x3
( )'.'r > 0

20r
r x 2.3246

Radius of cone r 2.32 cm

(fi) Find the total surface area ofthe cone

6(bxii) Total surface area ofcone
: trr2 + rrl
:r(232a6)'1 + r(z.na)( 20'?+2.3236'z

x 164.02

rv 164 cm2

Angtican High School Preliminary Examinaton 2023
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(lll) A &usfurn is cut away to make a conical paperweight with a volume of 36 cm3.

What is the height of the fn:strum?

6(bxiii) ( ueight ofpaperweighl )
l. H.rght 

"f 
*h"1. 

""". .l

3

Vol. of conical paperweight _
Vol. of whole cone

36 Heigtrt ofpaperweight

1 l3.l 78 20

Height ofpaperweight = 20 x
36

I l3'l78
lv 13.652 cm

Therefore, height ofthe bottom to be removed

:20-13.652

s 6-35 cm

OR

Let the height of the cone and paperweightbe h. cm and ip cm

respectvely.

Let the radius of the cone and paperweight be r. cm ard rp cm

respectively.

Heigfu ofpaperweight _ radius of paperweight

height of cone radius ofcone

hp fp

lx
hP fp

20 2.3246
2.3246[b

rD= 

-

'20
rp -- 0.11623hp

Volurne of paperweight = 36 cm2

1:ttr"'h, = 36
J

lr 0.r1623hp)' h-363'
36x3

h!'=-
n x0.116232

fux13.653cm

Height of the cone removed:20 - 13.653

* 6.35 cm

Anglican High School Prelimirnry Examination 2023
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7 (a) The position vector of point r,, f 1l x is the pornt (3, t).
\6.]

(D Find tlre magrdtude of vector Xf .

0D Z is the point onXI produced wrth coordirates (m, 9)

Find the value of m.

(b) ABCE is aprallelogram.lOC is the diagonal of the parallelogram. The position vectors

ofC and E, relative to O, are 5D and a respectively.

F

Given AC:6A0 ar^d AF : FB = 1 : 4.

(D Eryress each of the followirg ir terms of a and D

(a) Ao,

Anglican High School Prefimirary Examirnton 2023
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E

BA

laXi) /1\f
Vf =xo+of=l-l+ll.-t I l.

I \ / ,t\
t_t-'l
l[5,]o

*7 (-2)2 +5'z : Jzs : s.rc r*it (rr.0

(a)(ii) xz=tn
fr+oZ = rxY

YZ = kXY

YO+OZ=*XY
(n\ ( -2\ I t) Im\ f-2)
InJ=o[,.J [-uJ.[,J=o[, J

-3)_f-*) e fn -')_f-2r'l
8 J [5r.] r. 3 ) \sk )

k=1.6 t=0.6
m -l= -1.2

m=42

3

I
+

m

m-3= 3.2

m= -0.2

7(bXD(a) =l
5

AO ft b
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E'(b)

lbxD(b) EC=EO+OC: -a+5b = 5b-a

{b)(l)(c) AF 1

5
AB

1
EC

1
(5b - ti1

5 5

(O position vector ofF.

(ll) Write down one fact about O, E and F

AF(c)

. - Area of naryle OFA(fl|) Find the value of
Area of tiuryle CBA

lbxixd) tl
oF=OA+AF :-b+ -(sh-a)- - io

lbxii) Possible answer:
a) The points are collinear.
b)OF:OE:l:5

I-- 1

c\Fo::oE q oF=-1'55 OE

lbxiiD I
; (Ao)(AF )sn taAF

Area of LOFA

Area of ACBA 
l{o") {otl sin tcAB

AO
(.: zoAF - tcABJ

(

(
-[

AC)(AB)
l \/ l \ r

- 
ll 

- 
l--o./lsl so

Angticur High School Preliminary Examination 2023
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A A,B, C andD are foru locations on level ground

lisl.2kmduenorthofC.Bisatabearingof 046" fromD and 1.5 kn away fiomD

Two straight pathways AC utd BD intersect at I,
where 7is the mid-point oflC and BT: TD:1 :2

(i) Calculate the distance between A ar.dB.

(ii) Calculate the bearing ofl from B.

Angliqan High Schooi Preliminary Examination 2023
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8(i) AT =0.6[m,BT:0.5km
/ATB = 46" (corr. Zs betw. // lines)

Using Coeine Rule,

(et)'z = (o.a)'z +(0.5 )' -2 ( o.o ) ( o.s ) cos ao"

AB = 0.439551<.n ( ss.f.) ('.',a3 > o )

=o.aa0krn (3s.f)

8(ii)

A

I
O

T

G

B
46'

F

t'f \c)
o

D

C
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Method 1:

Using Sine Rule,

0.43955 0.5

sin z16o sin IBAT

sn AAT 0-5 sh ,16"

0.43955

IBAT : sin-l
/ 0.5 sin 46" )t_tI o.a:sss .,l

:54.9. (1 d.p)

IGBA= IBAT (,alt Zs,AT I IBG)

.'. Bearing ofl from B
:360o- 054.9" (ls at a pt.) = 305.1o(1dp)

Method 2:

Using Sine Ruie,

0.6 4.43955

sin ZABT

sinZABT:

srn 46o

0.6 sin 46"

0.43955

z-ABr : sr,''\ i 
of 

:= f 'I : re.l" (r d.p)( 0 43955 /
ITBH = lATB (alt Z*,AT I /GH)

.'. Bearing ofl from B
: i80o+046o+079.1"= 305.1' (ld.p)

(ili) Ian walked from B to D. Calculate the shortest distance between Ian and C.

8(iii) Let the shortest distance be CF.

sin 46o : CF

0.6

.'. CF = 0.6x sin 46'

= 0.432km (3s.0

Anelicar HiCh School Prelimirnry Examirntion 2023
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l{

(ir') A vertical tower ofheight 70 m stands at 7.

Calculate the angle ofdepression measrued from the top of the tower to D
8(iv) Let d be the angle of depressron

tan8 : Tower Height 70 m 7

DT 1000 m

= 4.0. (tdp)

100

-'-d:t^r-'f 1)
t l00l

Note: Penalise students if
(1) no/incorsistent reasorn given for angles [Clanty/Lqgic]
(2) bearings not represented in 3 digits fAccuracy/Precisionl

Mr Lim and Mr Chan go nnming at MacRitchie Reservoir. Botl men start ftom tlrc same spot

br.rt Mr Chan beiry the slower runner, starts rufinirg at 0?30 and Mr Lim starts at 0735 . The

route is 6-2 km long.

(t) If Mr Chan rurs at an average speed of x kn/ll write down an eryression for tlre time

takeg in hours, for the run
e(t) A1

Time taken bv Mr Chan: " - hours'x

0D Mr Lim nurs the same route 3 kn/h faster than Mr Chan and completes it 9 mirnrtes

before Mr Chan. Form an equation in terms of x and show that it re&rces to

7tz +Zlx-558=0.
e(ii)

r(r+3) 60

18.6x 60 = l4:(r+ 3)

l4r2 + 42t-1116--0

7xz + 21t- 558= 0

anghcan High School Prelimirnry Examirnhon 2023
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6.2 6.2 5 9

a x+3 60 60

6.2(x+3)-6.2x _14
r(r+3) 60

18.6 14



BP- 175

15

(iil) Solve the equation 7x2+21:-558=0
e(iii) 7xz +2l:-- 558=O

-21+ 2f -4()(-ss9)
J

='7.5534

='7 .55 or

2(7)

or -10.ss3a (ad.p.)

- 10.6 (3s.f)

(19 Find the time taken by Mr Lim to overtake IvIr Charu ginng your arswer to the nearest

mmute

9(iv) Let r hours be the time taken for Mr Lim to catch up q,ith Mr Chan

Mr Lim's average speed = 7.5534 + 3 = 10.5534 krntt
Distance tavelied by Mr Lim = 10.5534/ km

Mr Chan's average speed = 7.5534 knr/lt

Dstance tavelled by Mr Chan = 7.5534
5t+-

60
kn

10.5534t = 7 .5534
5t+-
60

=7.5534t +0.62945

3t =0.62945
t --0.20982 h

= 0.20982x 60 = 12.589 = l3minutes

[FYI: The time when Mr Lim overtakes Mr Chan= 0735+ 0013 = 07 48 hours]

10 (a) Complete the table of values for r : -$+, + f

x 4 -3 -2 I 0 I 2 J 4

v 3.4 0.7 0.1 1.9 2.2 1.3 t.4

10(a) I I 0 I 3 4

3.4 0.7 -0.2 01 1.0 lo 1.3 -1.4

Anglican High School Preliminary Examinaton 2023
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(b) Using a scale of2 cm to represent I unit on both axes, &aw the gr@h of y = -4ar*1-10
fu -4<x<4 on a sheet ofgraph PaPer.
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(O By drawrng a tangent o1l your graptL find the $adient of the curve at the point (-3,0.7)

10(d) From graptq

Gradient = 2'3- (-2'8) 
- 1.1

-4-(-1)

l0(e) .r3-9.r:o

,l 9r__+_=0
l0 10

,3x
--+J=-r0 l0
1

-I+r+r = i1+r
I0 l0

Draw v=:+1 on the graplL"10
The intersectiors ofthe line and the curve are tfu solutiors.
.r = -3.30 or 0 or 3.30

(e) By &awrrg a suitable straight line on your graph, solve t}re eqution :3 -9x= 0 for

-43x34

11 Mr Chan owns a company that provides delivery services. He is reviewing the salaries of some

of his staff and come r-p with a budget. Mr Chan finds t}re following information on the internet:

Tabte 1: S alaries for Drivers, Mechanics and Admin Executive

futrce : lnQs : //sg. it*ed.com/coeer/mlaries

hr addition, both employer and employee must contibtrte a portion of the employee's montl y

salary to the Cental Provident Fund (CPF).

The followirg table surnmarises the curent cPF conhibr.rtion rates fm Singaporeans and

Singapore Permanert Residents (SPRs) across the different age grolrys

Anglican High School Prelimirnry Examination 2023

Drivers Vehicle Mechanic Admin Executive

Montlily
Salary
Range

$2400 to $3000 $2500 to $4000 $3000 to $3500
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Tabte 2: CPF Cmtribution Rates for Singapcrears and SPRs across diffef,ent age goups

kttce: hl4ts: /ttw w.cpf gott.sg/employer/empbler-obligatmnsltott-mwh-cpfcweibutiont-to-pt4t

Table 3: Distribution of Emplcryees across age groups

(a) A 35-year-o1d driver has a montlily salary of $2700

Calcr:late the employee's CPF conbibutioq the employer's CPF contribution and the nett
wage. The nett wage is an employee's eamings after all deductions are taken or{ which
is also known as take-home pay.

11(a) Emplope's CPF contribution = 2700 x 0.2 = $540

Employels CPF contnbution = 2700x 0.17 = $459

Employee's Nett Wage = 2700 - 540 = $2160

(b) Mr Chan estimates that the monttrly lrrdget for the wages and employer's CpF
conhibrtrlons of all the drivers, mechanics, ard a&nin exeoutives should not exceed
$ 100,000.

Is this a good estimate?

Justift your decision with calculatiors and state yorr assumption(s) made, if any

Anglican High School Prelimin:ary Exarunation 2023

Employee's age

(years)
Contribution Rates from 1 January 2023 (montlily wages > $750)

By employer
(% of wage)

By employee
(% of wage)

Total
(% ol wage)

55 and below l'7 20 37

Above 55 to 60 14.5 15 29.5

Above 60 to 65 ll 9.5 20.5

Above 65 to 70 85 1 15.5

Above 70 7.5 5 t2.5

Employee's age (years) Drivers Mechanics Admin Executives

55 and below 13 4 I

Above 55 to 60 5 2 I

Above 60 to 65 0 0 0

Above 65 to 70 0 0 0

Above 70 0 0

Total 18 6 2

PartnerlnLeaming
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The followng table gives the distribution ofthe different age groups according to the jobs.
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11(b) Using Maximurn Salaries

Since we are checking the maximum budget, we can use the maximurn salaries in each

category of workers. We assume Mr Chan will use the maximum value and not go

beyond

Vehicle Mechanics

Employer's CPF Contribution for 55 and below

-- 40A0x0.17x4=$2720

Salary for Vehicle Mechanics 55 and below

=4000x4=$16000
Emplopr's CPF Contibution for 55 to 60

- 4000x0.145x2=$1160

Salary for Vehicle Mechanics 55 to 60

=4000x2=$8000
Total Errployer's GF = 2720+116O

: $3880

Total Employer's Salary = 16999* 36gt

= $24000

Total Employer's CPF and Salary = 3880+ 24000

= $27880

Drivers
Employer's CPF Conbibution for 55 and below

= 3000x0.17x13= $6630

Salary for Drivers 55 and below

= 3000x13 = 539000

Employer's CPF Conhibrltion for 55 to 60

= 3000 x0.145x 5 = 52175

Salary for Drivers 55 to 60

= 3000x5 = $15000

Total Employer's CPF = 6630 + 2175

= $8805

Total Employer's Salary = 39000 + 15000

= $54000

Total Employer's CPF and Sdffy = 8805+ 54000

= $62805

BP- 179
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Adoarn Executives

EorploJw'; CPF ['outtibutiou for i5 atrd belox-

-3iOOx0,llrl=5595
Solarv for 4.tu"i" Exec'. 5J asd belog

=35O0x1=t3500
Enlgloler'r CPF Cootribr"rtioo for 55 to 60

=3100 r0. 145 x I = $501.50

Salary fcr fulnrin Execs J5 to 60

=3100xl =$3500
Tctal Eoploler's CPF= 59i - 507.50

= sl 10r.50

Total Enryloyer's CPF aad Salarr'= 3500 +-i500

= $1000
Toral Eoryloy'eds C'PF and Ssluv = I 10!.)-0+ ?000

: s3102-JD

Toral Enploy.er-s CPF aad Salary- for all enplolees

= 11880+62S0i-8101-50

=$98'i8j 50

Perceutage difference of IrIr Clras's esti.orate froo the calcnlated orex::urux brrd-eet

1 00000 -98787.50 xl00
9818?.50

= 1.l3Yc

Irik CLaa'c Estuuat of flrxirour budgel of $ 100000 i: reasouable as it is oulv l.?1o,'r

frrm the calculatefl va;hrt 11siog rrxxilrufl salnres.

Usirg Mid-\'zlue Salarit s

Siuce we do uot kuorl'the actu.:l salarie: u'e u,-ill trse the orid-r'at:e of each category of
rvolkrr g3 rtl eshBnte.

trrehiclt $echaoics
Euploy'er'r CPF ClosrdUutios for 55 aad belo'r

= 3150 x 0-11x 4: $2110

Salarv for Vehicle Mechsrics 55 aod brlorv
:3lJ0x4=S13000
Buploytr'r CPf (odritutioo for 5i to 60

-315Dx0.145x I = S942-J0

',Sirhry for VeLicle Mectranics 5i to 60

-1150x2=56!00



Total Employer's CPF and Salary

= 22I0+ 13000+ 942.50+6500

=922652.50

Drivers
Employer's CPF Conbibution for 55 and below

= 2700x0.17xi3=$5967

Salar!, for Drivers 55 and below

= 2700x13=$35100
Emplopr's CPF Contribrtion for 55 to 60

= 2700x 0.145x 5 = $1957.50

SaIary for Drivers 55 to 60

= 2700x5=$13500
Total Emplo)€r's CPF and Salary

: 5967 +35100 +1 957.50 + I 3500

: $s6524.50

Admin Executives

Employer's CPF Conhibdion for 55 and below

= 3250x0.17x1= $552.50

Salary for Admin Execs 55 and below

=3250x1=$3250
Employer's CPF Contibr.tion for 55 to 60

= 3250x0.145xi =$471.25

Salary for Admin Execs 55 to 60

=3250x1=$3250
Total Employer's CPF and Salary

= 552.50+3250+ 47 1.25 +1250

=$7523.75

Total Employer's CPF and Salary for all enpioyees

= 22652.50 + 56524.50 + 7 523.7 5

= S86700.75

Percentage difference of Mr Chan's estimate from the oalculated maxirrum budget

100000-86700.75.^^
= 

-v 

luu
86704.75

= 153To

The computed amount is 15.3% less than the $100000. Mr Chan's estimate is

reasonable as there is still some room for Mr Chan to inffease wages.

BP- 181
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Using Salarie s

Vehicle Mechanics

Employer's CPF Contribution for 55 and below

= 2500x 0.17x 4 = $1700

Salary for Vehicle Mecharlcs 55 and below

=2500x4=$10000
Employer's CPF Contribution for 55 to 60

= 2500x0.145x 2= $725

Salary for Vehicle Mechanics 55 to 60

=2500x2=$5000
Total Employer's CPF and Salary

= 1700 + 10000+ 725 + 5000

=$I'1425

Drivers
Employer's CPF Contribution for 55 afld below

= 2400x0.17x13 = $5304

SaJary fu Drivers 55 and below

= 2zt00xl3=$31200
Emplopr's CPF Conhibr.rtion for 55 to 60

= 2400x0.145x5=S1740

Salary for Drivers 55 to 60

=2400x5=$12000
Total Employer's CPF and Salary

= 5304+ 31200+ 17,10+12000

=550244

A&nin E:<ecutives

Emplopr's CPF Conhibdion fu 55 and below

= 3000x0.17x1= $510

Salary for Admrn Execs 55 and below

= 3000x1= $3000

Emplopr's CPF Cortibrtion for 55 to 60

=3000x0.145x1=$435
Salary fcn Admin Execs 55 to 60

=3000x1=$3000
Tohl Emplopr's CPF and Salary

= 510 + 3000+ 435+3000

= $6945

BP-182
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Total Employer's CPF and Salary for all employees

=17425+ 50244+ 6945

=$74614

Percentage difference of Mr Chan's estimate from the caloulated maximum budget

100000 - 7,1614
= 

-x 

10(]
74614

=34.ff/r'
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