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REAO THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen.
You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or correction fluid.

At the end of the examination, fasten all your work securely together.
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 90.

For Examiner's Use

/90

PartnerlnLeaming
,|

Answer all questions.
lf working is needed for any questions 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.
lf 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 fi.
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I Calculate -10.53

4 8-Jre

Answer all the questions.

and correct your answer to 2 significant figures.

Answer tll

2 Solve the eo*tion 3'-5-t=3.
'46

Answer x:....... tzl

3 (a) Express 4680 as a product of its prime factors, giving your answers in index
notation.

Answer tll

(b) The HCF and LCM of 120 and ln are 12 and 4680 respectively.

Given that 12=22 x3,findthe value of z.

Answer m ...... ............. t2l

PartnerlnLeaming
3
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4 Evaruate [,-iX,-iI
l\-

- --: l- leavins vour answer as a fraction.
100 /'r-l),

s)
x

,l

Answer tzl

5 (e) Express -.r2 +5x-7 inthe form -(x+ p)' +q .

Answer

O) Hence explain why there is no real solution for -x'z +5x-7 --O .

Answer

t2l

t1l

PartnerlnLeaming
4
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6

A

P

B

PA and PB are targents to a circle, centre O.

Show that triangLe AOP arLdtrrargle BOP are congnrent.
Give a reason for each statement you make.

Answer

I2l

PartnerlnLeaming
5
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7 P is directly proportional to the cube of Q.
P is increased by 700%.
Calculate the percentage change in p.

Answer %t2)

8 A ffi of grass grows approximately 70 picometre in 1 millisecond.
Estimate how much the same tuft of grass will grow in I second.
Express your answer in metes expressed in standard form. [pico = l0 -12]

Answer ..........................m [2]

PartnerlnLeaming
o



BP-9

9 Number of new BubbleTV subscribers in March and April 2023

l0

March April

State one feahre of the bar graph that may be misteading and explain how this may
lead to a misinterpretation.

Answ* ........,..

l2l

l0 Given that .r=9 is a solution of the equation 7(x'z+3*:-+5)=(l-&)x-1, find the

value of [.

Answer k=.....,. ............... t2l

PartnerlnLeaming
7

9(]

Numberofnew Soc

subscribers
700

60(
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l l Simnlifo 
l\am - 4n- 5m +l2an

8n2 *6mn-5m2

Answer t3l

12 Forreal numbers x,yandz,it is given that 
x =Z=1, and y* z.yzx

(a) Show that x+y+z--0.

Answer

(b)
't)

Find the value of x for ' - ' =12 .x y+z

t2)

Answer x t2)

PartnerlnLeaming
8
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13 (a) Solve the inequalities 5-4x <2x +1< x+8.

Answer

O) Represent the solution on the number line

Answer

(c) Write down the smallest prime number that satisfies 5-4x<2x+l<x+8

l2l

t1l

PartnerlnLeaming
o

Answer .............................tI1
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14 The diagram shows the plan of a neighbourhood pl ay arca ABCD tn the shape of a
quadrilateral.
It is drawn to a scale of 1 centimetre represent I kilometre.

D

A sandy court is located in the play area, nearer to D than to I and nearer to CD
than to lD.
Shade and label the region S, where the sandy court is to be located- t3l

PartnerlnLeaming
10

C

DA
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15 Coffee beans are packed in bags of250 g and 750 g.

The number of250 g bags and 750 g bags are in the ratio I : 2.

When two ofthe 750 g bags are repacked into 250 g bags, the ratio becomes 5 : 3,

(a) Find the original number of 250 g bags.

Answer

(b) Find the total mass ofthe coffee beans in kilograms.

t3l

Answer ke Il

16 P and Q are two end points of a diameter of a circle with cenhe C.

The coordinate ofP is (-1, 5).

The coordinate of C is (3, 6),

(a) Find the length ofthe diameter ofthe circle.

Answer

(b) Find the gradient of PQ.

t2l

PartnerlnLeaming
11

Answer l2l
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17 ln the diagrarn below, XC = 9 cm,CB= 6 cm, BA = 8 cm and Xl = l7 cm.

v X

8

t7

A

(a) Given that IXCB is a straight line, show that angle CBA=90' .

Answer

9C6B

(b) Given that stn Z,ICX =!, find the exact value of sinZCAX.

t2)

t2lAnswer

PartnerlnLearning
12
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18 (a) Factorise y3 -y.

Answer ...................i21

O) Hence explain why y' - y is divisible by 2 for any positive integer value ofy.

Answer

12)

19 (a) (i) Simpliff 4xz x3xo +l2x-s .

(ii)

(b) solve 27 =41243

Simpliff (*)' giving yow answer in positive index form.

Answer

Answer

trl

t1l

Anrwer I2l

PartnerlnLeaming
13
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20 The first four terms in a sequence of numbers are given below.

4=3'-(-t)'=a
Tz = 42 -02 =16

\=52 -12 =24

To = 62 -22 =32

(a) Write down an expression, in the same form, in terms of n, to represent { .

Answer T^

O) Hence find the positive integer value of fr and * such that hz -k2 =600 .

Answer h :

k:

tll

t3l

PartnerlnLeaming
14
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2l A regular n-sided polygon is cut from a circular piece ofpaper of radius 5.4 cm such
that all vertices ofthe polygon are on the circumference ofthe circle.

Given that one interior angle ofthe polygon is 144", find

(a) the value ofz,

Answer n:...... t1l

(b) the area of paper discarded.

PartnerlnLeaming
15

Answer cm'[3]
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22 (a) l, B and C are subsets ofthe universal set e where AaC=C,AaB*@ and'

BaC:O.
Represent these sets on a clearly labelled Venn diagram.

Answer

e

tzl

O) s = {x: x is an integer, -3<xcl0}
1 = {x: x is a prime number}

g={::.r>0}
List the elements in I ' .

Answer tll

(c) Find n(lnB).

Answer tll

PartnerlnLeaming
16
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23 The back-to-back stem-and-leaf diagram shows the times, in minutes taken by two
groups of students to complete a task.

Group A Group B

Key: t 
I

9 means a time of 2l minutes
in Group A and a time of 29
minutes in Group B

(a) Find the modal time for group A.

Answer min [1]

(b) Find the median time for group A.

Answer min []

(c) The range oftime for group B is 45 minutes.
The mean time for group B is 41 minutes,
By forming two equations, find the value of h and of k.

Answer h =.....

87 641
999865330

666642

I
2
3

4
5

2

h
9
2446
2224677888
0k

PartnerlnLeaming
17
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24 /

E

86'
P

C

In the diagram, I , B, C, D ard E are points on a circle.
l8P is a sraight line.
It is given that Angle ADB = 24" , Angle DCE = 48" , Angle CED = 28" and
Angle CBP = 86' .

Find, giving reasons for each answer,

(a) (D angle CBD,

Answer

(ii) angle BDC,

Answer

(iii) ar.9le ADE.

Answer

PartnerlnLeaming
18

t1l

t2l

t1l
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(b) Explain why BD is a diameter of the circle

Answer

I2l

PartnerlnLeaming
19
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25 Irr the diagram below, /EOG =90o, EF is parallel to OG and OE = r cm.

EG is an arc of a circle centre O and FG is an arc ofa circle centre E.

E F

rcm

O rcm G

What fraction of the diagram is shaded? Leave your answer in terms of a.

Answer tsl

PartnerlnLeaming
20
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26 Two travel companies, Owl Flight and GA Air sell at tickets to Thailand, Vietnam
and India.
The matrix B shows the number of air tickets each company was allocated to sell in
December 2022' 

owl .,A
(tzs 80)rhailend

B=1207 li5 Ivietnam
[ ,u zs.,J rnaia

(a) The price of an air ticket to Thailand is $450.
The price of an air ticket to Vietnam is $600.
The price of an air ticket to India is $800.
Represent this information in a 1x3 matrix A.

Answer A= tll

(b) Evaluate the matrix C = AB.

Answer C = tzl

(c) State what each element of matrix C represents.

PartnerlnLeaming
21

tll
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(d) By the end of December 2022, GA Air did not manage to sell all the aA tickets,
The number of air tickets to Vietnam sold was I 007o more than the number of air
tickets to Thailand sold.
The number of air tickets to India sold was 40Yo of the number of air tickets to
Vietnam sold-
Given that 23 air tickets to India were not sold, find the number of air tickets to
Thailand GA Air sold.

Answer t2l

End of Paper

PartnerlnLeaming
22
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AHMAD IBRAHIM SECONDARY SCHOOL
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Write your name, class and index number on all the work you hand in
Write in dark blue or black pen.
You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or correction fluid.

Answer all the questions.
lf working is needed for any questions 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.
lf the degree of accuracy is not specifled 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 rr, use either your calculator value ot 3.142, unless the question requires the answer in

terms of ,r.

At the end of the examination, fasten all your work securely together.
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 90.

For Examiner's Use

/90

PartnerlnLeaming
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Compound Interest

Mensuration

Trigonometry

Statistics

Mathematical Formulae

Total amount : I +_
100

Curved surface area of a cone : tl

Surface area ofa sphere = 4r2

Volume of a con" =L*'h
3

Volume of a sphere = lt'4

1

Area of triangle I BC : ! ab sm C

Arc length = r0, wherc d is in radians

Sector area = ! r'e, *here I is in radians

ab c

sin I sin,B sin C

a' =b' +c2 -2bcosA

Mean =

Standard deviation =

PartnerlnLeaming

Zft
Zr

Zf,' (Za\'z|-lv)

24
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1 (a) Factorise 25p2 -l

b2 +3
(b)

b-c'

Answer all the questions.

Answer

(i) Find a when b:j.and c=l .

2

t1l

t1lAnswer

(ii) Reanange the formula to make c the subject.

PartnerlnLeaming
25

Answer t3l
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(c)

(d)

Write as a single fraction rn its simplest 1o.rn --!* - - 
2-

' (3x-2)' 2-3x

Answer t2)

Solve the eouatio o 3 * .2'-l =3' x-3 x'-5x+6

PartnerlnLeaming
26

Answer t3l
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2 The variables x and y are connected by the equati"., = lfso - !9 - r' I5[ x )

Some ofthe corresponding values ofx andy are given in the following table.

x I 2 2.5 3.5 4 5 6 7

v 1',t 3.2 4.0 4.1 38 2.6 0.8 lt)

(a) Find the value of w.

(b) onthegrid,drawthegraphof ,=l( so-60 -r'l ro. t<r<2.' s\ x )

t1l

[3]

+
I

II
I

rII

IIE

mffiffiEmtm

II

I

PartnerlnLeaming
27

I
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(c) Explain how your graph shows that there are more than one solution ofthe equation

1l,ro-9-")=o
5\ x )

Answer

(d) By drawing a tangent, find the value of ;r when the gradient of the curve is 4 .

Answer

(e) By drawing a suitable straight line on the same axes, solve the equation

2x' + 5x +l2o =lo2 .x

t1l

lz)

PartnerlnLearning
28
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J (e) Mr Xander, his wife and their 5 childrer aged 16 years old, 13 years old, l1 years

old and a pair of twins who are 3 years old dined in a buffet restaurant.

The restaurant offered a promotion of50% discount to children aged l0 to 12 years

old and free dining for children below 10 years old.

The buffet restaurant charges 5$25.50 per pax and the bill is subjected to l0%

service charge and 8% GST,

Calculate the total bill paid by Mr Xander.

Answer $

(b) A sofa is priced at $8600.

Salmiah bought the sofa on hire purchase with these terms:

A downpayment of$500 and the balance to be paid in monthly instalments over 3

years at a simple interest rate of 2.570 per armum.

Calculate her monthly instalment.

PartnerlnLearning
29

t2)

Answer $ t2l
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(c) John bonows $10 000 from a bank for 3 years.

The total compound interest he has to pay the bank at the end of3 years is $768

Given that interest is compounded yearly, calculate the interest rate per year.

Give your answer correct to 2 significant figures.

Answer % t2l

PartnerlnLeaming
30
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(d) The exchange rate on a particular day at Changi Airport between Japanese Yen (S)

and Singapore dollars (SGD) was 1SGD = *106.10

On the same day, the exchange rate between Thai Baht (S) and Singapore

dollars (SGD) was I SGD =026.

Zen wants to change Y30 000 into Thai Baht.

He has a choice ofeither changing it in Changi Airport or when he is in Thailand.

Assuming that the exchange rates do not change and that the exchange rate in

Thaitand will be Yl00 = $28, suggest where he should change his money.

Justifu your decision lrith calculations.

Answer '. He should change his money in

ParlnerlnLeaming
31

t3l
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4 Jessie owns a duck farm and she conducts a study on the masses of 50 healthy ducks in
her farm, Farm J.

(a) The cumulative frequency cuwe shows the distribution of the masses.

Curnulative
Aequency

i

I

0
0.5 1.5 2

Mass (kg)

2.5

(i) Complete the grouped fiequency table for the masses ofthe ducks

(ii) Calculate an estimate of the mean mass of each duck.

Answer

(iii) Calculate an estimate ofthe standard deviation.

tl l

trl

i

t:l
il

.+'.

I l:/

-
I

=,

--

Mass
(n ke\

0.5(rr<1.0 1.0<n<1.5 1.5 3 n <2.0 2.0 < m <2.5 2,5 5 m <3.0

Frequency

PartnerlnLeaming
32

Answer ttl

40

30

L

I

:

I

I
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(iv) Explain why the mean and standard deviation are estimates

Answer

(v) A research article states that 92% ofhealthy ducks have a mass greater than

1.3 kg.

Comment on whether Jessie's data supports this claim.

(b) Quinn also has 50 ducks in her farm, Farm Q.

Her ducks have a mean mass of 1.65 kg and standard deviation of 0.95.

Make two comments comparing the masses of ducks from both farms.

Answer

t1l

12)

12)

PartnerlnLeaming
5J

Answer
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(c) Mary has three 50 cent coins and two 10 cent coins in her pocket.

She takes two coins out ofher pocket, at random, one after another.

The coins are not replaced.

(i) Find the probability that both coins are of different denominations.

Answer t2)

(ii) Mary takes out a thtd coin from her pocket.

Find the probability that the total value ofthe three coins taken out is 70 cents.

Answer t2)

PartnerlnLeaming
34
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R5

P

U

The diagram shows two circles with centre Xand I/respectively.

The circles intersect each other at Q and V.

PUis tangent to the smaller circle at P and IUis tangent to the bigger circle at L

(a) Show that triangl e RltY is similar to triangle 57"L

Give a reason for each statement you make.

PartnerlnLeaming

T

35

tzl



8P.38

(b) Given radius XIl = 5 crn and angle ZSI = 35", find the area of segmert PZV.

Answer

PartnerlnLeaming
36

tsl
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- 
(2D\

6 (e) (t) AB=l;P)

AB _ 5JE
2

Find the two possible values ofp.

Answer

(ii) A line joins the two points X(-6,2) afiZ(6,-2).

Use vectors to show whether or not the point I(3, 1) lies on this line.

PartnerlnLearning
37

12)

t3l
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(b) In the diagram, M is the midpoint of ,4-B and B is the midpoint of OD-

11
OA==OC - CN = =CD. OA = a and OB =b.37

C

A N

a

o b

(r) Express each of the following vectors in terms ofa and b.

(a)

Answer

(b)

Answer

PartnerlnLearning

B

CD

ON

tll

38

12)
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(ii) Wnte down the ratio of

(a) arca of LOAB'.area of LOCB,

(b) arca of LOAB '. area of LOCD .

Answer

Answer

tll

t2l

PartnerlnLeaming
39
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C7 N

55

D

E

The diagram shows a plot ofland BCDE gazetted for development into a school.

BE = 50 m, BD = 72 m, CD = 55 m and angle BCD = 50" .

E is due south of B and the bearing of D from I is 113o.

(a) Find the distance DE.

Answer

(b) Find the bearing of B from C.

Ansuer

B

50

t3l

PartnerlnLearning
40

t3l

50.

1

72
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(c) Calculate the arca of BCDE.

Answer t2l

(d) An engineer plarured to erect a flag pole at.B such that the angle of elevation ofthe

top ofthe flag pole from E is 13o .

He estimated and told the builder to prepare wood of length I 1 m for the pole.

Is his estimation correct?

Answer

PartnerlnLeaming
41

t3l



BP-44

V
8

L

2xN

The diagram shows a model of a commemorative stucture in the shape of a square-based

pyramid.

Y14 =(x+5) cm and IN:2x crn.

(a) Given that the total surface area of the pyramid is 50 cm2, form an equation in x and

show that it reduces to 4x2+10:-25=0. t3l

O) Solve the equation 4x2 +l}x -25 =O .

Answer x :

M

.{+ )

PartnerlnLeaming
42

ofx t3l
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(c) Explain why one ofthe solutions in part (b) must be rejected.

Answer

(d) Given that the height of the model is 6.36 cm and the scale of the model is I : 500,

furd the actual volume of the struchre, in m3.

Answer mr [3]

tll

PartnerlnLeaming
43
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9 John eams $ 1650 every month and this is sufficient to cover his family's expenses in 2022.

The costs are given in the table below.

Living expenses in 2022

Groceries $250 per week
Utilities $200 per month
Transport $300 per month

(a) Given that there are 52 weeks in a year, calculate his total expenditure for 2022.

Answer tll
(b) Inflation causes prices ofgoods and services to increase yearly.

The table below shows the percentage change in price from the previous year.

Consumer Price Index
Categories Percentage Chatrse (7o)

2021 2022 2023
(expected)

Groceries 3.5 8 20
Healthcare 10 13 23

Transport 6 t2.5
Communication -0.9 -4.2 3

Recreation & Culture 2.8 1 1,5

utilities 8 0 15

Miscellaneous Goods &
Services

-1.1 0,3 0.5

Calculate John's expected total expenditure for 2023

Answer

PartnerlnLeaming
44

t3l

I

I
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(c) Due to inflation, John realised that his current income is insufficient to cover his

family's expected living expenses in 2023.

To make up for the shortfall, he decides to take up an additional part-time job during

the weekends.

Below are the possible options for him.

Fast Food
Service Crew

Credit Card
Sales Promoter

Food Delivery Rider

$8 per hour Basic pay of $4 per hour
and an additional S10
commission per
successful credit card
sign up.

Based on the company's
statistics, on average, a

person is able to get a
successful sign up every
2 hours.

An average of $15 per
hour

Every food delivery
rider is required to
pwchase a food delivery
starter kit which consists
ofa long sleeve base,
helmet, refl ective jacket
and insulated backpack
at $50.

Suggest which part-time job he should take up and the number ofhours he needs to

work per week to make up for the shortfall-

Justifu any decision you make and show your calculations clearly.

PartnerlnLeaming
45

I
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t6l

END OF PAPER

PartnerlnLeaming
46
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3

I Calculate -10.51

tu:E

Answer all the questions.

and sorrect your answer to 2 significant figures

ffi=-zooo(zs.t.t
Answer tll

,,

3x5 x ^
46

9x -15-2x
l2

7x-15 ^
t2

7r_15=36

-2
7

Answer x t2)

3 (a) Express 4680 as a product of its prime fuctors, giving your answers in index
notation.
4680 = 23 x32 x5 x 13

Answer

tb) The HCF and LCM of 120 and m are 12 and 4680 respectively.
Given that 12:2'?x 3, find the value ofm.

120 = 2r x3x5
, 22 x)2 x13
HCI: 22 x3
LCM = 23 x32 x5xl3

arss PRELIW4052r'01/2023

PartnerlnLeaming
50

t1l

n=468

[Turn over

Solve the equation T-; =,
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4

Awwer m .. 12)

4
Evaluate _lY

3A
rY
4r[

.ll..-
5

,-*}
).

,I

(, i)('-l(,-l).
23
34

X 1

1

leaving your answer as a fraction

Answer

4.99X:X...-_s 100

2

t00
1

50

t2l

5 (a) Express -r'+5x*7 in the form -(r+p):+g

-xz + 5x -7
-- -(t2 -5x+7)

=rr,-ff -clrl'.ta

=*-ir-i
Answer ....t21

O) Hence explain why trere is no real solution for --r2 + 5:- 7 = 0 -

Th shape ofthe cume opens downwards indefinitely and since the matimutn
s1

point of thz alme it (;,-;), the curve lies entirely bekru the x'axis- There is

no tntersectton with the x-axis and hente no solutiott.

OR Tbe maximurn point is at tJ,-]l , tf,"."fo." the Sraph will not cul r axis

and hence no solution.

Atss PR E LrM/4t)52]01/2023

PartnerlnLearning
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5

A

In the figure, not drawn to scal€, two tangents drawn from points I and 8 on a circte
with cente 0 mcet al point P.

Show that triangle AOP ud tiangle.BoP are congruent,
Give a reason for each stateanent you make.

Ans'ver

ZOAP = ZOBP = 90" (radius 1 tangent)

OP (courron hlpolaruse)

0l= OB (radius of circle)

ri^nele AOP = trianglc EOP (RHS Congruency Test)

OR

,4P = BP (tanSent from cxtemal

OP mmmon side

OA - OB (radius of circle)

tnarrgle AOP = triangle BOP (SSS Congruency test)

lz)

Alss P R€ Ll [n405 2/01./20?3

PartnerlnLeaming
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6

7 P is directly proportional to the cube of 0.
P is increased by 700%.
Calculate the percentage change in p.

P=kQt

,-, P

o'

1""=k(8*\'
ap = k(Q,^,)'

BP=#@,*f

(a,.,\'=tE'

o,-,=1@
Q*=2Q
Perceqagt Increase

=2Q-Q rggoTo
o

=r00%

Q*"'
p

k

=8P

= 
's-'*,ooro

I

= I00%

k
Percentagc Increase

t-31-IlP ]P

= {E- {r,.,oo*'F
llt

OR

P --KQ,

0'
P

k

Arsver t2l

8 A oft of gtass grows approximately 70 picometre in I milLisecond.

Estimate how much th€ same tuft of grass will gmw in I second.

Exprcss your answer in metrcs exoressed in standard fonn. [pico = l0 -r2]

I x [0-] s represenl 70x10=r2m

70x lOlD
I s represent I0_, 

*

I s represent 7 x I 0''E m
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7

9 Number ofnew BubbleTV subscritrers in lVlarch and April 2023

It)

9{,0

Number of new
subscribers

SO

5000

4000

Marc.h April

Slate one feature ofthe bar graph that may be mislcading and explsin how this may
lead to a misinterpretatio rr.

Fealure: Tlze vertical mis slarls Irom 4000 and does not start.fiom 0.

How it is misleading: The diferences are exaggerated. Tht o-ubscriben in March
look 4-6 limes more than that oJ April on the bar graph. Hotuever in reolity, it is only
about twice the nurnber.

l0 civcrthat x=9 is a solution of the equation 7(:r'l+3lr+5)=11 -*)x-l,fmdthc
value of&.

7(81+27 k +5)=9 *9k -l
567 +189/r + 35 = 9 -9k -l
19Ek = -594
k=-3

Answer k = t2l

700
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8

^. ..^ 15an - 4n - 5m +l2an
1 I srmputy ^ 

-;- ---- - -i-En'+Omn-tm'
l5am -4n- 5m +l2an

t2 For rcal ntrrnben r"y and z. iris given that :.=:-:, and y*2.yzx

8n2 + 6mn- 5m2

_5m(3a -l) + 4n(3a -l)
(4n+5m)(2n-n)

(3a *1){5m + 4n)

(4n + 5m\{2n- m)

3a -1
Zn-m

(s) Show tliar t + .y 1i :0 .

x,Y,- z

!.:zx
xz=y' and ry=22
xz-rY:Y2-z'
x(z-y)=(y-z)(y+z)
x(z-y)=-(z-y)$t+z'1
x=-!-z
.r+y+z=0(shown)

(b) Find thc value of ,for 3 - 
2 

=12 .x y+z
sinccr+Jr'+ z = 0,

a=-(y+z).

1- 2 
=rzx y+z

1+2 =tzxu
1=12
x

5

l2

Anl;wer t2l

Answer x=.................. . t21
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9

13 (a) Solve the inequalitics 5-41<2.r+t <.r+8-

5- 4x <2t +l

-6; < -4
2x>-
3

AND

2r+13 r +8

r17
7

:.4<xa7
3

lngper

(b) Represent the solution on the number line.

Ansy,er

(c) Write down the smallest prime number that satisfies 5-4x<2-r+l<x+8.

Smallest Prime number : 2

Answer ...........................,.t1]

?
3 7

.l2l

tll
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10

14 The diagram shows the plan of a neighbourhood play arca ABCD in the shape of a

quadrilateral.
It is drawn to a scale of I centimetre represent I kilometre.

(ANSIIER: see artachmeftt at the hack)

D

A sardy court is located in the play aIea, nearer to D than to I and nearer to CD

rhan to lD.
Shade and tabel the region ,9, wherc the sandy court is to be located.

C

BA

Ijl

Atss PRELIM/405201DO23
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t1

l5 ColTee beans arc packcd in bags of250 g and 750 g.

The number of250 g bags and 750 g bags are in the ratio I :2-
When two ofthe 750 g bags ate repacked into 250 g bags, the ratio bcco,Ies 5 : 3.

(a) Find the original number of250 g packages,

letr be the original number ofpackagcs of250 g then the number ofpackagcs
for 750 g is 2.r.
1500 + 250 = 6

a+6 5

x-2 3

3.r+18 = l0r-10
1x=28
x=4

Original no of 250 g packages : x = 4

Answer

(b) Find the total mass ofthe coffee beans in kilograms.

Mass ofcoffee beans
250(4) + 750(8)

:7kg

I3l

4nswer .......................... kg[]
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t2

16 P and 0 are two end points of a diameter of a circle with centre C
The coordinate ofP is (-1, 5).
The coordinate ofC is (3, 6).

(a) Find the length ofthe diameter oftho circle.

lrngth
(s -6): + (-1- 3)'z

==8.24621

= 8.25 uni6 (3 s.f)

Answer

Gradicnt
= gradient ofPC

= 
5-6
-1- 3

I

4

Answer

2

t2l

r,I
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l_1

l7 In the diagrarn below. XC: 9 cm, CB = 6 crn . 8,4 = 8 cm and X,.1 = l7 cnr.

v X

E

17

A

(a) Given thar I'XCB is a straight linc, show thal angle CBA =90' .

Answer

XBz * AB2

= 152 +8?

= 289

AX2

=172

=289
Since -13? + 132 = lXr, by the converse ofPlthagoras' dreorem,

ZXBA=9V. Hcrcq ZCBA4|"
OR

cos ICBA= 15t +8' -17?
20sx8)

ZCBA=90"

Alss PREL|W4052/O1 /2023
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14

(b) Given that sin ZACX =! . find the exact val ue ot sin ZCAX5'

stn ICA-Y sin 1,4CX
17o

4
stn lC.4-Y 5

917
4

sin ICAX =L
t7

sinICAXs$j85

x9

Ansv'er t2l

tt (a) Facorise l'-.1r.

y'-y
=v0' -l)
:y(y+l[y-l)

Answet"

(b) Hence explain why y!-y is divisible by 2 for any positive integer value ofy.

Ei{ery or y-I is an weu riumberas they are consrxutive numbers.

Any number multiplies bi an even number is divisible by 2.

OR
Since y - I , y and yrl are consecutive integers, at least one of them must be

even. Since there are even factor(s), yr-y is divisible by 2.

t2)

Atss PREUW4052/01 12023

PartnerlnLearning
61



BP-64

19 (s) (i) Simpli! 4.xr x3:o +12.r-J.

4.xr x3xo +l2x-5

--l2t'+1,2x-5

l5

Answer

, giving your answer in positive index form.
a5

Ill

tll

12)

(ii) simplify
256b4

( a' '1-.

lrw )
l

( zsdt'\i
l"'./
4b

5

1a

(b) sotve 27 =41243

33 = 13;1

3='
n

3n =5
5

3

Answer

Ans*-er
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l6

20 The first four terms in a sequence of numbem are given b€[ow.

4 =3'-(-t)'=8
T, =42 92 =16

T!-52 -lz =24

T4 =62 -22:=32

(a) Wnte down an expression. in the same form, in terms of n, to represent (

T, -*(n+2)' -(n-z)' =8n

Answer \

(b) Hence .find dre positive inleger vslue of ft and .L such that hz - k2 = 600 .

600 +8 = 75

Pattem number is 75.

h = 75 +2 ='1'7

k =7s -2=73

At*wer h =

. ..tlI

1=..... ...,..........,.. lrl
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t1

2l A regular n-sided polygon is cut from a circular piece of paper of radius 5.4 cm such
that all venices ofthe polygon ere 6n the ci:cumference of the sirsle.

Given that one interior angle ofthe polygon is 144o, find

{a} the value ofn,

360"

l 80.- 144"

=10

Answer n - ..... .. ........^.... tU

{b} the area of paper discarded

3600

l0
= 36o

Area of Polygon

=l0r1x 5.4 x 5.4 x sin 36')'2

= 8s.6991

Amount of papcr discarded

=1t{5.q'1 -85:6991

=5.9097

= 5.91cm2

Answer .'I'[3]
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I8

22 (a'S A,B and C are subsets ofthe universal set e where Ar,C:C, AnB+A md
BaC=4.

Represent th€se sets on a clearly labelled Venn diagram.

Answer

t2t

(b) r = {.t :.x is an integer, -3<r<10}
,4 = lt: x is a prime nurnbct)

6={r::r>0}
List the elcmcnts in /'.

-e-1,0,i,4,68,9

Answer ti l

G) Find z(ln.B').

n(A.B')=O

Answer t11
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l9

23 The back-to-back stem-andJeaf diagram shows the times, in minutes taken by two
groups of students to complete a task.

Croup A Group B

Key: I 9 ;neans a time of 2l rninutes
in Group A and a time ol29
:ninutes in Croup B

(a) Find the modal time for group A

46 minutes

Answer min []

(b) Find lhe median timc for group A.

37 minutes

Answer ... min []

(c) The range oftime for group B is 45 minutes.
The mean time for group B is 4l minutes.
By forming two equations, find the values of & and t.

Let.x be thc shortest time possible and Ji bc rhe longest tinre possible for Group
B,
y-r=4s----(1)
since mean is 43 minutes

569+x+y=(18)(41)
r+},=69----(2)
(2) -0):
2x =24
x=12
y = 45 +12 =57.
:. h=2, k =7

Answer h=......

.... I4l

87 6 4l
9S986s330

666642

h
9
2446
2224677888
0k

I
1

3
4
5

J

k=
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PartnerlnLeaming
66



BP-69

z0

21
A

E

86.
P

('

In the diagram,,{, D, C,.D md E are points on a circle.
,BP is a straight line.'
h is givcn thaiAngle ADB =24' , Angle DCE =48 , An$e CED=28" and

Angle CBP=86o.
Find, giving reasons for each answer,

(a) (i) angle CBD,

(ii) angle BDC,
ABC

(iii) and angle ADE.

ICBD = 28" (angles in same segrnent)

Ansvter

= l8f - 86'( adj Z on a sraight line)

=94o

IBDC

= I 80o - 94c - Z4o (l in opp sesments)

= 62o

trl

l2lAnswer
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2t

Z.EBD

= 4&o (l in the same segment)

IDBC
- 28o(Z i11the s8me segment)

lADE
-- IABE (Z in tbe same segment)

__g4o _?Ro - tto

=lgo

,4nswer tl l

(b) Explain why 8D is a diameter of the circle.

Answet

IBCD =180" - ICBD - ICDB (l sum of triangle)

= 180'-62"-28"

. = 90o

Sitce IBAD --90", 8D is the diameter by the property rt. Z in semicircle.

t2l

25 [n the diagram below, /EOG =N", EF is parallel to QQ e;rd Qfi = 7 sm. EG is a
arc of a circle cente O and inG is an arc of a circle ceste E.

E F

rcm

o rcm G

What tactioa of the diagran is shaded? Leave your answer in terms of a.

AISS PRELIITV{052r0112023
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24

L.ngth ofEG

-.{7=
t:

Area ofdiagram EOCF

=trisngle OEG + sector EGF

I 44. , - .r
=:xrxr +-:lxExlJ2rl2360\)
=!7, aLrnrv.,28

rl
Arca ofshaded rcgioo

( E!1
l.,

- -'nr".4

I.1

1
+-

I
",,

Fraction shaded

L

l.l
24

1t'tr
2

4

.l-- tr)

l

1

2+r
?
'l

2+t

Answer i51

26 Two travel companies, Owl Flight and GA Air sell air tickets to Thailand, Vietnam

and India-
The matrix B shows the numbsr of air tickets each company was allocated to sell in
Decenber 2O27.

B:

Alss PREUM/4052101,12023
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,t

(a) Thc price of an air ticket to 'Ihailand is $450.
Tlrc price of an air tickct to Vietnam i-s $600.
The price ofan air ticket to lndia is $800.
Represent this inlormation in a lx3 matrix A
A=( sa 600 800)

(b) Evaluate the matrix C = AB.

c = (4so 600 8oo)

=(zs1zso t77ooo)

Answ,er A

Answcr C =

't 25

707

96

80

135

75

trl

t2)

(c) State what each element of matrix C represents.

The total rcvenue for Owl fliqht is $257250 arrd the total revenue for GA fliqht
is $177000 if all the allocated tickets are sold.

(d) By the end of December 2022, GA Air did not manage to sell all the air tickets.
The number of air tickets to Vietnam sold was 100 % more than the nur ber ofair
tickets to Thailand sold.
The number of air tickets to India sold wu 400/o ofthe number of air tickets to
Vietnarn sold.
Given that 23 air tickets to India werc nol sold, frnd the number of air ticke{s to
Thailand GA Air sold.

Atss PRELlMI405Z01 t2023
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26

Number of air tickets sold (Indle)
:75 -23
_ <,

r-umber of air tickets 6old (Viebam)
s,

=::x100
40

= 130

Number of eir tickets sold (Thailand)

* 130

2

=6s

Answer l7l

End of Paper
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1

Compound Interest

Mensuration

Trigonometry

Strttislics

Mathematical Fornulae

Staldard deviation =
.tt'
.f

Arss PRELnM/4052y022023
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Arc length = rO, where d is in radians

lVlean

Sector area =!r'0, nh.n d is in radians

abc
sin I sin B stn C

az : b7..!c2 -zh cosA

=ZtYr/rr

Total amo$nt = 
"(, 

. *-)'

Cnrved surface are'a of a cone : rl

Surfice arc6 6f s sphere = 4rvz

i
volume of a cone = i- rzz&

J

A

Volume of s snhere = :7u l,1

I
Area of tianslc ,4rC : : aD sin C"2

(Ir')'
-t.E7l
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3

I (a) Factorise 25 p2 -l .

(b) b2 +3
t -c

Answer all the questions

Ansu,cr (sp+1)(sp-l) tll

(i)
I

Find awhen h=_2and c=:.|

(-2)1 + 3"=;E
3

I
g

Ansuer

(ii) Roarrangc th€ formula to make c the subject

b'z+3
A =-''"'=h-c'
ab-ac'-bz +3

acz =ab-b2 -3
. ab -b2 -3

a

ab-b1 -3

Answer

AISS PRELI 11W4O52,0212023
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4

(b)

(c)
3 2r-l -Solve fie equatlon ^--) - =J' r-3 x' Sx.. 6

3 2x-l
x-3 ' x' -5r+6 "
3 2t -l

x-3 (x - 2)(x -3)

Write as a single fraction in its simplesg lor- -Jt -- - - 
2-

' (tx-z\' 2-3x

3x23x2
(3x-21'z 2-!x (3x-z)' lr-z

_ 3x+2(3x -2)
1:, - z)'
9x4

{3x -2)'z

Answer

3

l2l

t31

3(x -2)+2t-r = 3(r- 2)(r- 3)

3x-6+2x -l=3xr - 15:r + l8

3xz -2ox +25 =0
.,

r=5 or r= l-
3

Answer
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5

2 The variables x and 7 are connected by the equation _y =

Some of the corresponding values of .r and y are given in the following table.

1[to-9-*'']
5[ x )

)

(a) Find the value ofrl.

,=1fro-{-r'']s\ 7 )
=-t.5

(b) on tre grirl, draw the graphof , =*(* 60

x
for l<xS7. t3l

-t- i 2.5 3.5 .1 5 6 7

-2.2 3.2
i

.1 0 4.1 3.8 0.8 ]d'

--i-!-

II!lTI
I I It II

E
E
T

!II
Arss PRELIM/4052/022023 ffum over
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6

(c) Explain how your graph shows that there are more lhan one solution ofthe equation

1[ro-99-*,.)=0.sl x )

The curve intersects the x axis two times, Thus there are 2 solutions. [1]

(d) By drawn,g a tangEnt, find the valireofx when the gradient ofthe curve is 4.

Drawing ofconect rangetrt with gradient 4

x: 1.6 (Acceptx = l.5to 1.8)

Answer

(e) By drawing a suitable straight line on lhe same axes, solve the equation

zr'-5x+l2o -1o2.
x

l2l

L{+sr+l2o =lo2t

,'+5r+0=5I2t
5 __60
-r=51---r-

l,-l=so-Q-r'
2x
1[9,-,) *.llso-99
5\2 /' 5\ x
r l'--r-- = v2 5'
Ihaw sraoh ofv = 1x-1-25
x =1.25 or: =5.15 (t0.1)

Answer x =

Atss PRE L l[W4052022023

PartnerlnLearning
78



BP-81

7

3 (a) Mr Xandcr, his wifeandtheit5 childreu agod 16 years old, 13 yearsold, ll yearsold

and a pair of twius who are 3 years old dincd in a buffet restauranL

Tlre restaurant offoed a proraotion of 500/o discount to childror aged I0 to l2 years old

and froe dining for children below l0 years old.

The buffet restaurant charges S$25.50 per pax and the bill is subjected to 1070 scrvice

chargc and 8% GST.

Calculate the total bill paid by Mr Xander.

108

-x100

I l0 
x +-L * !;2s.50r00 2

= S I 36.32 (2 d.p)

Answer $ lz)

(b) A sotu is priced at $8600.

Salmiah bought the sola on hir€ purchasc with these terms:

A dounpayment of$J00 and the balance to be paid in monthly instalments over 3

years at a simple interest rate of2.57o per annum.

Calculate her monrhly instalment.

Total payment to be made = 8600 + 
8100-i?'5x 3

100

$9207.50

Monthlv instalment = $ 
(9207'50 - 500)

' 3xt2
= $2al.88 (2 d.p)

Answer $ 121
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I

(c) John borrows $10 000 from abank for 3 years.

The total compound interest he has to pay the banl at Ie end of 3 years is $768

calculate the intercst rate per yeaf.

Give your answer correct to 2 sigaificant figures.

10768 = 10000 Il+ r
100

'=[iffi-''l"*
=2,5 (2 s.t,
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9

(d) The exchango rate at Changi Airport between Japanese Yen (9 and Singapore

dollars (SGD) rvas ISGD= Y106.10.

Orr the same day, the exchange rate betwrcen Thai Baht ([) and Singaport dollars

(SGD) was I SGD =326.

Zen waTlts to change S30 000 into Thai Baht'

He has a choice of either changing it in Charyi Airport or whcn he is in'lhailand.

Assuming that the exchange rates do not change and given that the exchangc rate in

Thailand will bcYlffi:128, rvhich rvill he a better choice'?

In Changi,

To changc to 30000 Yen, slre needs = g
106.t0

= 5$282.752

She \pill get = 282 .752 x26 Baht
:7351.552Baht

In Thailand: SOOOO"?!
100

: 8400 Baht

Answer: Changing in......Thailand......... will be a beuer choice [3]
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4

l0

Jessie owns a duck farm and she conducts a study on the masses of 50 healthy ducks in
her farm, Farm J.

(a) The cumulative frequency curve shows the distribution of the masses.

Cumulstrle
Aequenc-v

l

30

20

0
1.5

Mass (kg)

2.5 3

(D Complete tlre grouped frequency table for the masses ofthe ducks.

(il) Calculate an estimate of the mean mass of ech duck.

4nswer.....,...1.76

(lll) Calculate atr estimate of the standard deviation.

lnswer ...0.525...........................tl1

Atss PRELltit4tS?422023
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.:4, .

Mass
(lll ks)

1.0<rn<I-5 l.53rn<2.0 2.05m <2.5 2.5 < m <3.0

Frequurcl-, r! t2 4

.lt)

l

I

I

I

1

'r:1.'i i,

o.s<lr<t.oI
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ll

(iv) Expiain why the nrean and standard deviation are estimates.

Answer
The exact values ofthe masses ofthe ducks are unknown

(v) A research article states that 92% ofhealthy ducks have a n:ass greater than

1.3 kC

Comment on whether Jessie's data supports this claim.

Percentage of chicke:r with mass greater than [ .3 kg

= !xll}o/o
=50

=82o/.

Answer

Jessie's data does not support the claim as the percentage ofducks with mass

grcatcr than 1.3 kg in his farm is 82% whioh is less than 927c.

(b) Quinn also has 50 ducks in her farm, Farm Q.

Her ducks have a nrean mass of I .65 kg and standard devration of 0.95

Make two comments comparing the masses of ducks from both ftnns.

Answer

The dtrcks in Farm J are heavier as their mean mass is 1.76 kg as compared to

Farm Q's mean mass of 1.65 kg.

The mass ofduck in Farm Q is more consistent as thc standard deviation is 1.65 as

compared to Farm J's standard deviation of0.525.

Arss PREL rW405202/2023
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(c) Mary has three 50 cent coins and two l0 cent coins in her pocket.

She tates two coins out ofher pocket, at rardom, one after another-

The coins are not replaced.

(i) Find the probability that both ooins ar.e of different denominations.

P(2 diff denominations)

ii){i).(:)t;)
3

'5

Awwer ......-,.... .,.-...- ^-...-.....-...t21

(ti) Mary takes out a third coin from her pocket.

Find the probability that the total vatue ofthe three coins taken out is 70 cents.

P(total is 70 cents)

:(r(i)(i).(3)(;)(]).(?)t;)(l
3

l0

Answer

AISS PREL|ll,f.05ZgZ2O23
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tl

R

U

The diagram above shows two circles with centre Xand I respectively.

'l'lre circles intersect each olhet at Qand V.

PU is tang€nt to the smaller circle at P and IUis tangent to dre bigger circie at f.

(a) Shov/ that triangle,?ZI'is similar to triangle SI)'.

Givc a reason for each statement vou make.

IVRY = ZTSY (Angles in the same segment)

IRYY = ZSIT (Ve(. opp angles)

lRW = LSW (Angle in the salne segment)

.". Triangle RVY is similar to triangle STY.

(2 oorresponding angles are the same)

Arss PRELT Mi4052l02i2023
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(b) Given radius XIl=5 cm and angle VST =35", {ind the area of segment PZY.

IRST =90" (rr angle in semicircle)

/RSr/ =90o-3so=55o
ZVOR -180" -55" = l25o (angles in-cipposite segment)

/XQR =180" -125" = 55" (adj. angtes on a sl. line)

IPW =2x55" = I 10' (ext Z oftriangle)

Area of sesmenr : l.!g 
" ",. 

r' ) -, ! t s ) (, ) r,n,, o'l- \360" ) -2 "', )
: 

'12,3 cd1

Awwer

Arss PRELIM/4052/0220?3
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6 (a) (i) l, =

IABI

(zp\
Itr]

srlB

Find the two possible values ofp.

(}p)x +(5p)')
sr[s

2

I
lJx29 I

-x-
429

5

2

Answer

(ii) A line joins the two points X (4,2) and2(6,-2).

Use vectom to show whether or not the point y(3, l) lies on this line.

liv
29p'1=

t:) tj)

_5J'
2

25x29

12)

i3l

XZ

Since )A +kXY or )Z * kYZ ;

( t2\
[-+]

,=(i) []) - " [:) (i)

_re't 13)- [-'.J - [-,J

/rz\ fe\
or Since I l+ kl l.\-4i t-u
., ,'*. 

[1]). 
*(_1,),

AISS PRELIIM/4O5ZO22O23

I(3,l) does not lie on this line.
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(b) In the diagram, Mis the midpoint of ,48 and B is the midpoint of OD.

7A
OA =:OC .C?,,1 - I CD . OA = a and OB b.

5t

C

l6

A 1/

b

(f Exprtss dach oithe following vectors in tenas of a and b.

(s\ cD,

CP=OO-oc

= 2b-1a
?

Ans'wer

ON =OC +CN Ot't =Oo * ofi
1?

+=(?l-.a)7' 2' OR

It

o) oF

tll

121

3

2
6: _(a
7' +r)

47,:2b+'(-2b+'a\
7' 2'

6
= -tu+ bl

7'

Answer

(ii) Write down the ratio of

(r\ ataof LOAB:arrr of LOCB ,

Alss PR E L lrM/40s2r0?]2023
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(b) arm of LOAB:areaof AOCD.

area of A,OAB area of \OAB arez. of AOCB

arca of AOCD xea of LOCB area of AO(ID

3

Ratio = I :3

OR

21
32

:1

atea ol L,OIB _!xOAxOBxsin 
ICOD

area of LOCD

LxOCxODxsio ICOD
2

I

5

io=lRat

Anster I : 3 121

Arss PRELlM/4052/022023

PartnerlnLeaming
89

[Turn over

LrxOCx0DxsinICOD

i,loc"loo*"in zcoo



BP-92

7

IE

55

1'
s0

D

The dlagam ihows a plot of land BCDE gaznts.e.d fot development into a school.

8E=50m, BD=72m, CD = 55 m and angleBCD=50".

.E is due south of , and the bcaring df D from B is I13".

(a) Find the disrance Df,'.

IEBD =1800 -113o
:67" (adj I on st. line)

DE= +722 -2(50[72)cos67'
:69.791

= 69.8 m (3 s.f.)

(b) Pind thc bearing of8 ftom C.

sin IDBC sin 50"

55 72

IDBC =35.815"
BeaSing ofd tom C : I80o + (l l30 -35.E150)

= 2S?.2" (t d.p.)

sin IDBC sin 50"

55 72

LDBC =35.815
Bearing of B from C = 360" - (l 80" -(l I 3' - 35.8 l5o))

= zs?.z" (t d.p.)

Arss PRELIM/405202/2023
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(c) Calculate the area ol BCDE.

*ez or scDE =i(s0[72(sin67') + 
]trrxsr)sno 

ao" - 50" -15.8r5")

= 3631.6

= 3630 m!(3 s.f.)

(d) An engineer planncd to erect a flag pole at ,B such that the angle of elevation ofthe

top of the flag pole from E is l3' .

He cstimated and told the builder to prepare wood of length 1 I m for the pole.

Is his estimation correct?

tan 13" = 
height

50

height : 50tan 13"

: I 1.5 m (3 s.f.)

No, his estimalion is rot correct

OR

If tl mpole is uscd,

taod'=!
50

ansle ofelevation. I = tan-' -11
50

= 12.4o (l d.p.)

No, his estimation is not correct

Atss PRELItM./4052/022023
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I

L

Zx t/
The diqgram shows amooa-or a gommemorarrve $rucure m rne snape ofa square-based

pyramid.

Vill =(x+5) cnr and IlI.'= 2r cm.

(a) Crrven that tlre total surface area ofthe pyamid is 50 cm2, forrn an equation in.x and

show that it reduces to 4.r3+l0x-25=0. t31

Area of LVI]{ =(1, zr, (, + 5)'l\2 ' ')
- 1x2 +5r) cmr

Area of square bas e = (2x)2

= 4.r2 cm2

4(-r1+5-r) +4.r2 =50
8.r2+20.r=50

4r'+lOx-25=0 (shown)

(b) Solve the equation 4:r2+10.r-25:0.

4r1 +l0x -25 =0

Y _ -l0rJl0'-4(4x-25)
2(4)

: 1.54508 or - -4.0450
= l,ss(3 s.f.) = -4.0s (3 s.fl)

Answer x = o1.r=.,....., .......[3]

Alss PRELr [W405202202 3
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(c) Explain why one ofthe solutious in part (c) nrust be rejccted.

Attstpzr

The lenglh of the triangle (2x cm) must be more than 0 cm, hence -4.05 must be

rej ected.

oR'

Vr'hen.x = - 4.05, leng1h 2x t'ecomes negative and length cannol be negative. [.1]

(d) Given that the height ofthe model is 6.36 cm and the scale ofthe modei is I : 500,

I'rnd the acfiul volume of the structure, in rnl-

Volumc of pyramid
'l-

=:(2y1.54508).(6.36)
3

:20.24406 cm3

= 20.24406 x l25m
:2530mr (3 s.f.)

or

Actual height = 6.36 x5=31.8 m

Actual lengrh/ beadth = 2(1.54508) x 5 = 15.4508 m

Volume of pyamid
I: : (l 5.4508X15.408X3 r.8)
J

= 2530.508539m3

= 2530 m! (3 6.f.)

Answer m': [3]

Atss PRELIIM/40s2l022023

PartnerlnLearning
93

[furn over



BP-96

22

9 John'carns $1650 every month and this is sufficient to cover his family's expenscs in 2022,

The costs are given in the table below

Living expenses in 2022

Groceries $250 per week
Utilities $200 per month
Transport $300 per month

(a) Given that there are 52 wceks in a year, calculate his total expenditure for 2022

Tctal Exp€nditure in 2022

= ($250xs2) + ($200x l2) + ($300x l2)
'=$le0d0

Answer .................................-, t1]

(b) Inflation cau.ses prices of goods and services to increase yearly.

The table below shows the percentage change in price from the previous year.

Consumer Pricc Index
Categories Percentage Change (7")

2021 2022 2023
(expected)

Groceries 15 8 20
Healthcare l0 l3 23

Transport 6 12.s

Conmunication -0.9 -4.2 3

Recreation & Cuiture 2.8 I 1.5

utitiries 8 0 15

Miscellaneous Goods &
Scrvices

- 1,1 0.1 0.5

Calculate John's expecled tbtal expenditure for 2023.

Exp'cct€d total o{penditurc in 2023

= ($250x.52x1.2) + ($200 x l2x l.l5)+($300 x l2x 1.125)

dr

=r$r:000x !4H$2400x !-!i)*(s3600*I l2'5 
1' 100' 100' r00

or

= (52x$300)+(l2x $230)l(12 x $337.s0)

Answer

Arss PRELrrMi4052m2l2023
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(c) Duc to inilation, John realised that his current income is insufficient to cover his

family's expected living expenses in 2023.

To makc up tbr the shortlall, hc decides to take up an additional part-timc job during

the weekends.

Below a:e the possible options for him.

['ast Food
Service Crew

Credit Card
Sales Promotcr

Food Delivery Ridcr

$8 per hour Basic pay of M per hour
and an additional $ l0
commission per
succ€ssful credit card
sign up.

Based on the company's
stalistics, on average, a

person is able to get a
successful sign up cvery
2 hours.

Every food delivery
ridet is required to
purchase a food delivery
starter kit which consists
ofa long sleeve base,

helmet, reflective jacket
and insulated backpack
at s50.

Suggest which part+ime job he should take up and the number ofhours he needs to

work per week to make up for the shortfall.

Justi! any decision you make and show your calculations clearly.

Shonfall po year = their $22410-($1650x12)

= $2610

Shortfall per week = thet $26 1 0 + 52

= $50.192

Minimum 6 hours for credit card sales promotet and 7 hours for food delivery rider and fast food

servlce orew

Choice of partlime job should be backed up with sensible reasoning.

OR

Atss PR€ Llllw4052/022 02s

their $50.192 + 8

: 6.274 hours

Cledit Card Sales Promoler:

their $50. 192 +(4 + 4 + I0) x 2

or their $50. 192 +{4 + ]!)'2
= 5.577 hours

Food Delivery Rider:

(their $50.192 + $50) +$15

= 6.679 hours

PartnerlnLeaming
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Shortfall per year : their $22410-($1650xI2)

= $2610

Minimnm 7 hours for Fast Fbbd Service, 6 hours for credit card sales promoter and 4 hours for
food delivery rider and fast food service crew.

Choice of part-time job should be backed up with sensible reasoning.

OR

Shortfall per year = their 
$2#'o 

-Sreso

= $217.50

Minirnum 7 hours for Fast Food Service, 7 hours for qedit card sales promoter and 5 hours for
food delivery rider and fast food service crew.

Choice of part-time job should be backed up with sensible reasoning.

END OF P,{PER

Atss PRELIi.V405ZOZ2023

Fast Food ServiclCrew:

their s2610 + 8

:326.25 hours yearly

&eir $326.25 + 52

=6.27:Thours

Credit Card Sales Promoter: I Foori Deliverv Rider:

their $2610*(4+19)'2
= 290 hours yeady

their290-52'

(their $2610+$50) +Sl5

= 177.33 hours yearly

theit 177,33 +52

=3.41 e4hours weekly

=5,577;6hours

Fast Food Service Crew:

their $217.50 + 8

= 21.1875 hours monthly

their $27.1E75 + 4

= 6.7968 = 7 hours weekly

Crc4it Card Sales Promoter:

6eir $217.50-:-(4+ !)'2'
= 24.16 hours rnonthly

theft )4.16+4

= 6.04 z, 7 hours weekly

Food Delivsry Rider:

(rheir s217.50+ $50) =$15

= 17.833 lrours monthly

their 17.833 +4

=4.458e5hoursweekly
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2 The variables .r and y are connected by the equation, - i (to - T - 
r' 

)

Some of the corresponding values ofr and y are given in the followmg table.

.lr I 2.5 3.5 .l 5 6 7

.t -2.2 3.2 40 4.1 1.8 l.o 0.8 l,

2

(a) Find the value ofr

(b)

18
w=-1 ==35
= -15 (id.p)

cln the srid, dra\ry lhe graph of , = i[rO - ? - r')

,IE

for l<-r<7 t3l
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