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2

Mathematical Formulae

Compound Interest

Total amormt = P

Mensuration

Cuwed surface area ofa cone = ,rr/

Surface area of a spherc = 4 12

Volume of a cone = lrzr2l
3

Volume ofa sphere =

Tigonometry

abc
tt l =..8 =.- 

C

a2 =b2 +c2-2bccosA

t+-I-
100

4\
- ,o'
3

Area ofa riansle = laDsinC-2

Arc length = rd, where dis in radians

Sector area = !r'0.*ho"ris in radram
2

Statistics

,ft
Mean = 

-zf

Standard deviation = lil (lr,\'
T7-t>71

ACS(lndependent)MathDepVEM I ly 4 I 2024 tP tr-tir'i
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I

Answer ell the questions.

The point C lies on the line lB such / C: AB = 2:7.

(a) Write I C as a fraction of 8C

(b) Given thatlCis 24 cm, calculate the length ofBC.

Answer

Answer cm []

trl

2 (r) sin r" = 0-65913
Given that.r is an obtuse angle, find x.

(b) cos/" = -cos121o
Gven that y is an acute angle, find the value ofy.

Answer x =.... ... ... ......... tl]

Answer y :......... ..-............... tU

ACS(Independent)Math DopUEill/y,Um24l PtelimEdited ffum over
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4

1 During a game, Lee rolled two fair six-sided die. To obtain the score, he subtacted the lower nurnber

from the higher number. Ifthe numbers shown on the dice were the same, his score is zero.

(e) Consbuct a possibility diagram to show all possible outcomes

Answer

tll

(b) Find the probability thal I-ee's score is 5

Answer tll

A shopkeeper bought a pair of shons for $24. He made a percentage profit of45% despite selling it at a

discount of2flo offthe listed price. Calculate the listed price for this pair ofshorts.

4

1D4l2024lPreli't].

Answer $ Pl
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5

Part of the graph of a quadratic function is shown below

v

l (1, ls)

B o c (6, o)

x=2

The graph passes through the point ,{ ( I , I 5) and it cuts the r-axis at the points B and C.

Given that C is (6, 0) and.r = 2 is the line of symmetry ofthe graph,

(e) write down the equation of the quadmtic cuwe in the form y = a(x - h)' + k .

Anrwer

O) find the positive value of .x when y = 4, leaving your answer in exact form.

Awwer x = ........... ...... tU

r

l2l

A6(lndependent)Malh Deqtl EM 1 I y 41 2024 I P .?.li mEdted ffurn over
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6 Jrstin drew this graph to show his mobile data usage for each ofthe following four montbs.

50

Mobile Data
Usage

(Gigabfe$

Month
Jan Feb Mar Apr

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

ofthe graph.

Answer

.......121

7 Srmplify - (o .F ) giving your answer in the form of ax'x'I

, where a and rt are rational numbers.

AC.S(l ndependent)MathO epy EM 1 ly 4l2O24lP .P-lim

Answer 12)

E E
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7

8 (a) Express 13 824 as a product ofits prime factors.

Answer

(b) Explain why 13 824 is a perfect cube

Answer

(c) Given that a is a prime number, find the value of a such that ;| * l38Z is a perfect square.
8a

trl

tl1

tll

ACS(l ndependent)Math OeNEMI I v 4!20241 PrelimEdited

Answer a =

ffurn over
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9 kr the diagram, I-BCD is a rectangle and E and F are points on ,4D and BC respectively.

The ratio of the area of triangle lrF to the area of rectangle ABCD is l: 9 .

The ratio of the area of triangle ,{.F, to the area of rectangle ABCD is l: 6 .

Explain with clear workings, ifthe follouring statements are

tue,/ false.

A B

F

A: The ratio of the are 
^ 

oftriarlgle ABF to that of triangle

AFE is 2:3.

The ratio of the area oftriangle DFC to that ofrectangle

ABCD is 2: 5.

The surr ofthe area oftriangles IBF and triangle DFC is

equal to the sum ofthe area of triangles AFE al,ld EFD.

Answer

tr

1)

B

C

C

ACS(lndepeMent)MathO eplEul ly 4 I 2024lPt etim
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l0 The ratio ofthe number of soccer balls and volleyballs in a spods shop was 1l: 7. After 126 soccer balls

were added and 233 volleyballs were sol{ the ratio besam€ 14: 3. How many volleyballs were there in

the shop at first?

Answer volleyballs [3]

ll Exptain why (Sn + Z)' - (sn - Z)'z is a multiple of 8 for all integer values of n.

Answer

12)

ACS(l ndependent)Math DeplEMl I y 4120241 PrelimEdited ffurn over
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t2 Factorise the following completely

(a) 45b-l8ab-2az +5a,

21
Answer

Answer

t2l

t2l

(b) 2p' p
3 6

-z -o.,213 Simolift --=a--jl -' ' 1x'+7ry-6y'

ACS(l ndependent)MathD epu EM 1 ly 4 I 2024tP 'i-lim

Answer t3l
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l1

The sets P and p consists ofthe points whose coordinates (.x, y) are gtven by P = l$,i:y =2x+ 3|

and 0: (0, 0), (0, 3), (1, 5), (2, s), (3, 9)) respectively.

(r) List the elements in P n P .

Answer t2)

(b) Shade the regron which represents (P'wQ)'

tlI

6

P, a

15 The distance between the poins M (*, 7) and N (9, ft) is

Given that f > I 0, find the value of &.

.Edunits.

t3l

ACS(lndependent)Math DepyEMl/y4l202'U PrelimEdited

Answer k :..

ffum over
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72

Mr Tan took 4 houn to travel from Town A to Tow! B. Mr Lim took 8 hous to savel in the opposite

direction fiom Town B to Town A using the same route- They both started at I 1am. What time did they

pass each other?

Answer pm [2]

Sam and Wilson can paint a house together in 6 days. They painted the house togetho for 5 days and

then Sam completed the painting ofthe rernaining house alone in 3 days. How many days would it take

for Wilson to paint the entire house by hrmself?

17

ACS(l ndep€ndent)MathD epVEM 1 ly 41 2024 I P telirn

Answer ............... . ... days [3]
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lt The cumulative frequency curve below illustrates the wait time of240 customers who visited a bank.

o
ID

o
fl
q)

d

(.)

240

200

160

120

80

40

0

20 40

Use the graph to estimate

(e) the 60th percentile,

O) the interquartile range of the wait time.

80 100 120

Answer minutes I I ]

... . .. minutes [2]

60

Time (Minutes)

+
f++-fr #
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ffurn over

Answer .....
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(c) Only 10% of the customers complained about the long wait time they experienced. Wtat was the

minimum wait time for these customers?

Answer minutes [2]

(d) Two customers are chosen at random. Find the probability that one customer waited for less than

or equal to 60 minutes and the other waited for more than 100 minutes.

Answer 12)

ACS(l ndependent)MathDepu EM I N 4 I 2024 I P retil7l,



BP.I7

l5

19 In the diagram below, triangle .,{BC is congruent to triangle Piy'l.

22 cm

Given that BC = 22 cm, AP = 32 cm and angle ACB = 91" , calculate

(a) the length ofBlr',

Angwer

(b) ar.gle APN.

B

P

32 cm

C A

cm [3]

12)

ACS(lndependent)Math DepUEMl/yi#2024l PrelimEdited

Answer Alagle APN =

ffurn over
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20 The mean often different numbers is 11.8.

(r) Writ6 down a number which will generate a mean of 12, when added to these ten numbe,(s.

O) Each value within the ten numbers is adjusted as follows:

If the nrmber is less than the mean, the nurnber is decreased by 2,
ifthe number is greater than the mean, the number is increased by 2 and
ifthe number is equal to the mean, it remains unchanged.

Explain clearly how these adjustments would affect the standard deviation.

Answer

t1l

l2)

ACS(l ndependent)MathOepVEM 1 ly 4 I 2024 I P 'F-lim
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t7

A tour agency sells cruise packages to Vietnam, Maldives and Taiwan rt $1299, $1398 and $2538

respectively. The table below shows the nunber of customers who have signe.d up for the respective

cruise packages via the tour agency from January to June and from July to December.

First Penod Second Period

From January to June From July to December

Vietnam 27 24

Maldives 23 29

Taiwan t9 22

The number of people who signed up for cruise packages to Vietnm, Maldives and Taiwan can be

h7 24)'

reprcsemted bythe matrix P = l rr rtl.
ls zz)

(e) The elements of matrix C, where C = AP, represents the total amings for each period. Write

down the matrix A.

Answer A = tr1

(b) Hence, by using matrix multiplication, determine the total eamings, C by the tour agency for

each of the period respectively.

Answer C = 121

Acs(lndep€ndent)Math DepuEMl/y'u2024l PrclimEdited flurn over
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(c) Given M=CR,w*".=[l , find the matrix M

Answer M =

(d) Describe what is represented by the element(s) of M

Answer

12)

trl

ACS(r ndependent)MathDepUEM 1 ly 4 I 2024 I P telim
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22 P, 0 and R are three points on level ground such that RPQ forms a right-angled tiangle with Pp and

.RQ measuring 135 m and 205 m respectively. It is given that a building ofheight 50 m is situated at P

and that the bearing of Q from P is 1 19'.

N

I19.
P

135 m

a

205 m

(a) Calculate the bearing ofR from p.

Answer ........................... t2]

O) Calculate the largest possible angle of depression from the top of the building to any point on the

path Rp

t3l

R

ACS(lndependent)Math DepyEMl /y,V2024l PrelimEdited

Answer

ffurn over
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23 Jeffenon and Victor were sent by their company to work in Washington D.C, and Beijing respectively.

Jeffsrson rented a 696 sq ft apartment in Washington D.C. for 1800 USD while Victor rerted a 60 m2

aparhrent in Beijing for 8000 CNY. Given that the currency exchange rate for both cities is I USD =

7.25 CNY and that I m2= 10.7639 sq ft, illusrate with clear working, which aparunent has a higher

rental cost-

Answer

ACS(lndependent)MathDeplEMl N 4 I 20241P relnn

t3l
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24 In the grid, 07= a, arrd OB =b. Qis apoint on the grid.

(a) Mark and label the point P such that OP = -b -2t

O) Exyess OQ in the form m r + n b, where rz, n are real numbers.

Answer OQ: ....

tt I unit

I unit

- f6\(c) Given that Oa = 
[rJ 

and OC is parallel to 18, find the value of:r.

tll

tll

l2l

B

o

o

t/

Acs(lndependent)Math DeprEMl/y4l2024l PrelimEdited

Answer x= .

ffum over
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25 Edwin deposited $P each into Bank ,4 and Bank B. Bank ,{ offered a slmple interest of 4olo per annum

while Bank B offered an intercst rate of 2o/o per half-yeu, compounded every six months. The difference

in the amount Edwin received from both banks after a period of7 years is $513. Find P, correct your

answer to the nearest hudred.

ACS(l ndependent)MathDeWM 1 ly 4 I 2024 I P rclim

Answer t4l
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23

1,6 X, Y, and Z arcthree points on a horizontal sea level map as shown below
X is due North of / and Z is due eas of I
Ship ,4 is on a bearing of 070" from X and on a bearing of 350" from Z.

It is given that I cm repres€nts 2 Im on the sea level.

(e) Label the position of Ship I aad write down the actual distance ,4X

Answer AX = .. hn t2l

(b) A boat, 8 stationed alongpath XZ is quidistant from Y and Z. Label the position of 8. 121

(c) Showing your consauctions clearly, draw a circle with c€nte O, on the map zuch that the lines

Xy, YZ aad Y are tangents to the ctcle. Hence write down the radius ofthe circle on the map.

Answer cm [2]

North

X

ZY

Aos(lndependent)Math OepUEMl ly4lmzq Ple'limEdif€d ffum over
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Mathematical Formulae

Compound Interest

Mensurdtion

Trigonometry

Stdtistics

Curved surface area ofa cone = ,rrl

Surface area of a sphere = 4 m 2

abc
sin,4 sin B sin C

a2 =b2 +c2-2bccosA

Mean = >-f,
tf

Totalamount= r( l+ r
100 )

Zr*' (Zr,\'
T/-tE7.l

volume of a cone = L*2t
3

L
Volume of a snher"= 1*3

J

1

Area ofa triansle = : absrn C-2

Arc leagth = rd, where dis in radians

le
Sector area = :r"0.where dis in radians

2

Standard deviatron :

ACS(lndependent)MathD epu EMZ y 4 I 2024 F.eli m
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Answer sll fte questions

(a) Solve the equation 4x-5)=3x-1.

(b) Solve the inequality 7-4y>3(y+2\

(c) Giventhat 1-:=1,
pzqsr

Answer .l2l

12)

t31

(i) findp when q=-l a,lLd r-2,

(ii) rearrange the formula to make q the subject.

Answer p ..........121

ACS( lndependent)MathD eplEMZy4 l2024f P re,im

Answer q:

flum Over



BP- 3O

4

(d) Solve the equation *- *:t

Give your solutions correct to 2 decimal places.

Answer x =............. or tsl

(a) A manufacturing company produces electronic components for various devices.
They are analyzing tle production data for the past 3 months, which includes quantities of
components produced and the corresponding costs.

The data is presented in the table below:

Month Quantig Produced (in units) Cost per unit (in dollers)
Mav 5,8 x 105 0.0211

June 4.3 x 105 0.0183

July 7.6xlOs 0.0203

(D Express the total quantity produced from May to July in standard form correct to 3

significant figues.

I

ACS(l ndependent)MathDeplltM2ly 4 I 20241P @lim

Answer ...tll
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5

(ii) Calculate the average cost per unit for these 3 months.
Express your answer in cents.

Answer cents [2]

(iii) Given that the percentage increase in the quantity produced from July to August is I 1.8%,

calculate the quantity produced in Augusl.
I-eave your answer in standard form correct to 3 significant figures.

Answer units [2]

(b) The company wants to build a prototype of a particular elechonic compnnent they are

manufacturing.
The radius ofthe actual electonic component is 3.8 x l0-5 m.

h a scale drawing, the radius ofthe prototype ofthe electronic component is 1.9 cm.

(i) Find the scale used for the &awing.
Give your answer in the form n : l.

Answer I t2l

(ii) Given thal the prototype has a total surface area of l.8l xl0r m2, find, in cm2, the actual

total surface area ofthe electonic component. Give your answer in standard form.

crL2 l2l
ACS(l ndependent)MathD epUEMZ y 4 n024 lP rPJlirn

Answer

ffurn Over



BP-32

1

6

In Diagram I below, ABCDE is aregiar pentagon, cente O. OA=OB=4w

AA

E B

D

Diagram I Diagram II

(a) State the value of angle AOB.

Answer Ar.gle AOB =. .... . ..'tll

(b) Calculate the area of lhe pufiagon ABCDE.

Answer cn'12)

(c) Diagram tr shows a design for a new badge.

The vertices of the regular pentagon ABCDE arc jomed by circular arcs whose centes are the
opposite vertices.

For example, the arc l-B has cente D and radius lD.
(D Find angle l-BD.

Give reasons for each step ofyour working.

EB

C C

ACS(l ndependent)MathD epvEMzly 4 I 2024 lP reltn

Arswer Angle ABD = . ' t2l
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(ii) Show that the length of BD is approximalaly 7 .61 cm.

Awwer

(iii) Calculate the area ofthe shaded segment in Diagram II

Answer

(iv) Calculate the area ofthe face IECDE ofthe badge.

l2l

cm2 [3]

cm2 [2)

ACS(l ndependent)MathD epV EMZy4 D024 lP relim

Answer

ffum Ovor
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4 Here are the fust fow tems of a sequence.

2'
3

(a) Find the fiffh term ofthe sequence.

10 t7
57

5

Answer trl

O) 4 is the nth teml of the sequence.

Find an expression, in terms ofn, for {,.

Answer T, .tzl

(c) Find the value of f, -to

Answer Trr-T-=...,.... tll

The diagram shows a solid ornament in the shape of a cylinder with an upright cone cut out at one end
and a hemisphere attached to the other end.

-x cm

2.x cm

The vertical heights ofthe cone and cylinder are x cm and 2.r cm respectively.

(a) Findthe ratio ofthe volume ofthe cone to that ofthe cylinder, expressing your answer as a fraction
in the simplest form.

ACS( I ndependent)MathD eptl EM2ly 4 I 2024 I P rcli m

Answer ....... tll

l I
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(b) If the volume of the cylin&r is 345 cm3 and its height is 8 cm, calculate

(i) the radius of the cylinder,

Answer . cm [2]

(ii) the cuwed surface area ofthe cone,

Answer ... cm'z[3]

(iii) the quantity ofpaint needed to paint the exterior ofthe omament with a 0.2 mm thick coat

ofpaint-

..... cmr [3]

ffum OverACS( lndependent)MathDept lEu2ly 41 2024 lP .e'llm.

Answer
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l0

In the diagram, OABC is apxallelogram and D is the midpoint of BC
8E and OC produced intersect at point .F.

It is given that BE '. BF = I :3, OC : OF = | :2, OA = t and Od= c.

F

(a) Express and simplif the following vectors in terms ofa and c,

(i) BF,

C

c

o

Awwer EF ........ tll

E

B

A
2

(ii) AE,

ACS(l ndependent)MathOepVEM2ly 4 D024tP reli n

Answer AE =........................,.... t2l
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(iii) oD

Answer OD =

(b) Determine, with clear working shown, whether points O, D and E lie on a straight line.

Answer

.. trl

. ....t31

" area of triangle CDE{cl Frnd lhe value oI
area of parallelogram OIEC

l2l

ACS(lndependent)MathOepUEM2ly 41 2O24lP.elilr'

Anster

flum Ovor
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7 (a) Complete the table of values for y =2, * \ - q.'x.
Values are given to two decimal places where appropriate.

x 1 -0.5 -0.3 0.3 0.5 1 2 3

v -7.75 -5 I 6.51 7.71 I 0.25 2.1

t1l

(b) On the grid opposite, draw the graph o f y=z**!-q for -2<x<3
x'

(c) (r) .y=D cuts the graph of y=Vaa l- -4 at one point for -2<x<3, state the range ofx'
values of b.

t3l

Answer tll
(ii) On the same grid, draw the graph of 3y-5x:4 for -2<r<3. l2l

(iii) Write dorm the :-coordinates of the points where the graph of 3y-Sx=4 intersects the
cnrve for -2! x a3.

Answer x :...............and ......... .. . l2'l

(iv) These values ofx are solutions ofthe equation f + Ax2 + B =0
Find the value ofl and the value ofB.

Answer A

ACS(lndependent)MathOepUEM?Jy4 I 2024 lP telim

t3l
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!

I

1
I
j

v

I

i
F.',-+-.-

Itl
i

I -l-l 0

-z

-4

-6

-10

-8

ACS(lndependent)MsthOepVEMZy 4 I 2024 lP relim ffum Over
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t4

(a) The box-and-whisker plots show the distribution ofthe masses (in grams) of eggs sold in Shop A
and Shop B.

Shop B

40 50 6)
Mass (grams)

10

(i) There are 25 eggs with masses ofmore than 59 g sold in Shop A.

Find the total number of eggs sold in Shop A.

Answer ............................. . eggs []
(ii) Make a comment comparing the averages and a comment comparing the distibution of the

masses ofthe eggs sold in Shop A and Shop B,

Use figures to support yotrr answ€rs.

.,

I r I

L
I

_l
I I
I J I

ACS(l ndependent)MathD epVEM2ly4 I 2024 lP r elim

t3l

ShopA +-
I

I
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Answer

(ii) Two eggs are selected from the sample at random.

Find the probability that both eggs are cracked.

Answer

(iii) Tkee eggs are selected fiom the sample at random.

Find the probability that at least one egg is cracked.

tll

t2l

... l2l

ACS(l ndependent)Matho epu EMA y 4 I 2024 I P relim

Awwer

ffum Ovor

l5

(b) In a sample of80 eggs, 4 are cracked-

(i) One egg is selected from the sample at random.

Find the probability that the egg is cracked.
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l6

Emily is considering siming up for a new credit card and has sho(listed three options: Card d Card B
and Card C. Each card offers distinct benefits, rewards, and imposes different annual fees.

The table below presents the essential features ofeach card:

I Cardholder does not enjoy cashback on the annual fee

2 Cashback amount is the amount of money received by the cardholder based on his/her expenditure.
The cashback amormt will be credited to the card account and used to offset the credit card bill for that
month.

Card Features
Credit Card

Card A Card B Card C

Annual Feer (in SGD)
payable at the end of 12

months
$110 $90

Waived off for the fust
year; $250 for 2nd

year onwards

Cashback2 Rate per month I .5% of expenditure 1.3% of expendihue 1.2% of expenditure

Sign-up Bonus (in SGD) to
be used to ofrset the fust bill
payment

s50 $60 $70

Number of Free Airport
Lounge Access Passes per
year

2 4 Unlimited

ACS(lndependent)MathDepv EM?J\ 4 l2024lP relnn

I
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t7

(a) Calculate the net rewards (which consist of cashback and sign-up bonus) for each credit card for
an expenditure of SGD 2000 within the first month of card usage.

Answer Card A: $

Card B: $

Card C: $

t3l

l2l

(b) Emily's monthly card expendihue is SGD 2000.

Assuming Emily has signed up for credit card A, by considering only the annual fee and the net

rewards, calculate the total amount she has to pay for her credit card bill after the fust year of
usage.

ACS(l ndependent)[,lathDepy EMAy 4 I 2024 lP rclim

Answer $

[Tum Over
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1E

(c) Emily enjoys tavelling. As suc[ travel perks are important to her.

The following table provides a summary of Emily's monthly expenditure and travel needs.

Additional information

o Monthly Card Expendihue (excludrng annual fee and pwchases made for airport
lounge access passes): SGD 2000

. Akport Lounge Access Passes3 required per year: 5

3 Credit card must be presented at the Airport Lounge. Any Aiport Lounge access pass

bought, costing $50 eaclq must be charged to the same credit card, Cardholder will not be
able to enjoy cashback on the amount spent on Airport Lounge access passes.

Determine which credit card might be the best choice for Emily if she signs up for the card and
uses it for two consecutive years.

Justi$ any decisions you make and show yow calculations clearly.

ACS( lndependent)MathD epv EM2.rry4 12024 I P rclim
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l9

Continuation of working space for question 9(c)

AcS( I ndependent)MathOepV EM2Jy 4 D024 lP relim ffurn Over

lll
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WORIGD SOLUTIONS FOR ACSO MATIIEMATICS PRELIM 2024 Pl

I (a) AC2
BC5

t(b) 4x5=60cm
2

sin x = 0.66913

x=42 or

.r=180-42:138 wherex is obtuse

2(a)

2(b) cos ), = - cos 121

y=180-l2l=59

3 4 50 1 2

1 2 3 41 0

0 1 2 32 1

21 0 13 2

1 0 13 24

I 1 04 J 25

3(a)

2l
36 18

3(b)

4

Price with profit of 45%: $24 x j# = $4.S0

Liste.d Price before 20% discount: $:q.S , ]q = Mf .SO

B (-2,0)

y: a(x+2)(x-6)

Substitute (1, 15) into eq to find a : a = -l
maximum coordilate . when x = 2, y = 16. Equation: y=-{x -2)2 +16

s(a)

I

I

I

1 2 3 4 5 6

1

2

3

4 I
I

5
I

I I

6
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so)
| = -.{x -2)2 +16

x=2+ $2 or 2+2^fi (positive value)

6

It is not clear as to whether the height or the area ofthe phones should be used to determine the
data usage. It is also not clear if the values in the vertical axis start &om 0 which can lead to
misinterpretation.

7 (r
| -r'
\2 )'*+tF

5

= 2-3 x5 +22 xl
r!1

32

8(a)

13824 = 2e x33

8(b)

8(c)
I 

x2s x33 ) a=3
8a

I

I Since I 3824 = 2g x33 = (23 x3)3 . It can be written as a cube of a nrmbs.
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9
Strtement A

.Area LABF

Area LAFE

AreaLAtsF Area ABCD=-x-ATeaABCD ATeaLAFE

162
913

Stateme[t B is incorl'ect

tuea of ADFC

Alea of ABCD

0.5xFCxAB
BCxAB

0.5x7
9

7

i6

Stetement C

Area of LABF & LDCF
I

='xADxAB
,

Area of LAFE & LDEF
I

=' xBCxAB
,

Since,{D = BC their surns are equal.

l0

t4
3

Let the number of Volleyballs be r.

2 x+378=l4x-3262
7

\x+t26
7

x-233

f x=3640
7

x=392

I

I

I

I
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ll Method I

(5n+2)- - (sn-2)-

=25l +2On +4-Q9P -20n+4)

= 4On

= 8(sz)

Method 2

(5n+2)2 -(5n-2)2
= (5n + 2 + 5n - 2){5n + 2 - 5n + 2)

= 4On

= 8(5rt)

Hence, 15n+2;2 -(5n 212 is a multiple of 8

l2(a)

45b -l&ab -2a2 + 5a

= 9b(5 - 2a') + a(5 - 2a')

= (a +9b)(s -2a)

or

= (-9b - a)(za - s)

or

= -{a +9b)(2a -5)

r2(b)

zp'-lp-1;

=!{rro'-ro-r)

=l@+t)(zc-t)

ot(2p -1)Q, +;)

*eo*!xo-f,i

*r<o*lxr-)l

I

I
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13

x' -9f
3l +7xy-6f

(x -3y)(x +3y)

(3x-2y\x+3y)

= 
x-3Y
3x-2y

l4a)
Points (0, 3), (1, 5) and (3, 9) lie on y = 2.x + 3

P^Q={O,3), (1, s), (3, e)}

l4(b)

b
P

o

l5

-9)'1 + (1 - b'=Jx
t'1 -18& +81 + 49 -l4k + k'1 = 20

2k'z-32k+ll0=0
k2 -l6k+55=0
(r- 5xr -11) = 0

k=5 k=ll
('q)

I

I

I
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16

In I hour. Mr Tan kavelled I ofthe distance between Town A and B while Mr Lim travelled'4

1 ofthat distance
8

I 13
488
1
8

8

8

distance
I

t hour

distance
8
;J hour

1l tn + 2? hour = l.40pm

t7
Remarrung house to ue parntea = r-l=]66

Sam can paint I no*. *: days, he will painl the entire house in 18 days

Rate at whch Sam & WilsoD take to oaint the hous 
" 

= 
| house

' 6drys

Rate at which Wilson take to paint he house = yP: -Y:: =yy:6dayt l\days 9drys

Time taken for Wilson to paint the house on his own = t *! =g 4a"9'
18(a)

606 Percentile ) read off from l,l4 )76 minutes

180)
Upper Quartile ) read offfrom 180 , 84
Lower Quartile ) read offfrom 60 )54

Interquartile Range

= 84-54

= 30 min
l8(c)

l0% - 24 customea
Read offfrom 216 ) 100 minutes

I
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r 8(d)

P(less than or equal to 60min) x P(more than l0O rnlu:.)

+ P(more thanl$l mim) x P(less than or equal to 60 mn)

76 24 24 76=-x-+-x-2q B9 UO 239

=76
I195

l9(a)

(AB)2 = (22)2 + (32)'z - 2Q2)(32) cos<s t)

AB =39.148cm

BN = 39.1- 22 = 17 .lcm (3 s.f .)

teo)
sin ZAPN sin 91

22 39.148

L4PN =34.186'

ZAPN --14.2"

20(a) (l2xll)-(11.8x10)=14

20(b)
These adjustments make smaller numbers even smaller and larger numbers even larger. This

widens the overall spread of the numbers. Since standard deviation measures how spread out the

numbers are from the mean the standard deviation will increase.

2t(a)
A=(r2ss t3e8 zfis)

2l(b)

c =(t299 1398 2s38)

27

23

19

24

29

22

=(tts44e t27ss4)

2l(c)
1

M =(tts449 rziss4)

=(rts449 +127s54)

=(243003\

1

2l(d)
M reDresent the total earnitrss in both periods

I

I

I
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22(a)
cosZPgR = 

135

205

IPQR=48.8t164= 48.8"

Bearing ofR from Q
= 360-(180-l l9)- 48.8

=250.2"

n@)
Shortest distance from P to Rg
= 135 sin 48.81 164

= 101.594n

Angle of depression

,( so \
= tan | 

- 

I

\ l0l .s94l
=26.2"

23
Jefferson's apartnent

= 201.82 CNY/ m'z or 27.84 USD/ m2

= 18.75 CNY/ sqft or 2.586 USD/ sqft

Victor's apartnent

= 133.33 CNY/ m'?or 18.39t USD/ m'?

= 12.387 CNY/ sqft or 1.708 USD/ sqft

Hence, Jefferson's apartnent has a higher rental cost.

24(a)

o

B P

o

t,

rIII

I

I
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24.rlo)
oo=-1n-o-2

2a(c)
OC k AB

0=,(;)
k=-2
x=-2(4)=-8

B,rltkA'. r,=P\#7 =o.zzr

Bank 8:

,t=p(r*]-\"\ 100/
=1.319478763P

Ia = 0.319478763P

Given 0.319478763P - 0.28P = 573

0.03947876P =573

:. P -- 12994.33 = 73000 (nearest hundred)

26
(a) AX= 14.6lan (!0.21on)

North

,r

(d) Radius of circle=2 w (t{.2cn)

I

I
I

Y

I

,7'

g
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woRKED SOLUTTONS FOR ACS(I) 2024 MATHEMATICS PRELIM P2

la 2(x-5)=3x-r
2x-10 =3x -l
x=-9

b 7 - 4y > 3(y +2)

7 -4y>3y+6
l>7y

Iv<-'7
cl

p 62
ll
p3

p=-3
cll

2(3r - p)

2q

q

lll
p2q3r
lll
2qp3r
I 3r- p

3pr

3pr

53x
x+2 2x -l
5(2x - l) - 3x(x + 2\ =3(t + 2)(2x -l)
llx - 5 -3x2 -6x=3(2x2 +3x-2)
4r-5-3r'=6x2 +9x-6
9.r'+5x-l=0

0.16 (2dp)or

-51 5 '-4(9X-l)

l8
x--4.71 (2dp)

z(e)

-5rGr

d

5.8 x 105 + 4.3 x 106 + 7.6 x 105

= 5.64x 106

Zai

all 5.8x 10 x 0.021 I + 4.3 x 106 x 0.0183 + 7.5x 105 x 0.0203

5.64 x 106

7.6 
" 

10' ,.111'8 :849580:8-50x 105 (3 s.f.)
100

alll

lll
p2q3r
lll
p 2(-t) 3(2)

I ll
I

I

I

= $0.0189

= l.89cents (2 dp)
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bi 3.8x10-5m=0.0038 cm

0.fi)38 crn is represented by 1.9 cm.

I cm is reDresented bu l9 
cm=5oocm' ' 0.0038

. . The scale used is 500 : 1.

bii 1.81 xl0{ m' :1.81 xlOr cm'
500 on ofthe protob.pe represents I cm ofthe actual electronic component.

500 x 500 cm'? -2.5 x105 cm2 of the prototype represents I cm2 of tle actual.

..1.81x10+ cm2 ofthe prototype represents Tf lg] =i.24x10-to cm'oftheactual.' 2 5xl0'

3a tAoB =360" -5
=72" (Zs at apont)

b
Area of the pentagon TBCDE = 5 x:$)(4) sin 72'

= 38.042cm'z (5 s0

=3g.0 cm, (3 s0

cl Z.4DB =72' -2
= 36'

(l *cenfre=2 Zat circumferorce)

lnBD _180. -36"
2

=72

@ase Zs of isosceles triangle)

cll o
4 4

B M D

BD=2xBM
=2x4sira72
= 7.61 sm (3 sf) (Shown)

OR

4 BD
sir ZODB sn ZBOD

4BD
sinl8' sin144'
. . BD = 7 .61 cm (3 sf) (Shown)

OR

ZBOD=(360"-72")+2 (Zsatapoint)

=144"

BD2 =42 +42 - 2(4)(4) coslrt4'

2 -32cosl44
BD xl.$Q$1,5

= 7.61 cm(3 sf) (Shown)
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clll Area of shaded sep.ent

=Area of sector DlIl - Atea of LDAB

= 

-!9- 

x r x (7 .608a5)'z - I x (7.60845)'z x sin 36"360" 2

=18.r85-17.013

=1.1732 (3 sf)

ctv Area ofthe badge

=Area ofpentagon + Area of 5 segments

= 38.042 cm'z + 5(1. 1732)cm'z

= 43.9cm'z (3 s0

4a Tr=+

b - n2 +l
"- 2n-l

c 252+1 242+l
'u '^- z(zs\-t z(ztyt

626 577

49 47
tt49
2303

5a 1 2lfrVol of Cone

Vol of Cylinder

x
1

6
3

2 (2x)rr
bi

Rad.ius of cylinder = E, "3.7050=3.7lcm 
(3 s0

bii ( @\'*o,
I 1,(a) .,/

Stant height ofCone:

_5.4523

Cnrved surface area of Cone=z(3.7050(5.4523)

-63 -463

=63,5cm' (3 sf)

biii Volume of paint

=lrt *t+ 2z(3.?oso)(8) * 1,,+,(l zoso)'],lf

=6.72cm3 (3 sf)

6ai BF = -a+c
all I

AE=c+!
3

=!(0"
.,

("-")

a)

al11 oD=!r*.
2

I

I

I
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b Of =O,l+E

=e+l(4c-a)

24
=-a+-C

3

4

J

I
-a+c23

l-
OE='oD)OEllOD

3

OE nd OO share a common point O urd lherefore points O, D and E lie on the same straight line.

OR

DE=DB+BE

= 1"*1rr'
23
1 l.

=-a+-(-e+cl23'
l1

=-A+-C63
1 I

-a+c)l

1-
DE =:OD- DE / IOD

)
DE nd OD share a common point D and therefore poins O, D and E lie on the same sraight line.

c area of triangle CDE

area of parallelogram OlllC
AreaofLCDE Areaof LCDO

Area of LCDO Area ofparallelogram O,4llC

l1
34

_1
12
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7a I
b

.-- ...-

3.r,- 5r= d

6

4

Ir:2r+
T

-4

-0 30 0.,+4 I a 3

-2

.,1

-6

-8

cl -7.7 5 < b < -l [Accept also D < -l]
cll On graph.
clll x =4.43,O.44
clv

y =2"+\-t
x

3y -5x=4
Sub. 0) into (2)

t(2".)-a)-s,=+

ex+)-n-sx=+

I -16x2 +3=o
:. A---16, B =3

.1

I

I

t

T

.I
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8ai Qt=59e
Total number of eggs

:25x4
= 100

all l. Qu =549; Qo=508
Masses ofeggs in shop A are heavier due to its higher median value.

2. IQ&^=599 -49g:l0g; IQR* =s3g-4sg =8g
Masses of eggs in shop B are more consistent due to its lower IQR.

bi Probability tbat the egg is cracked
4

80

I
20

bii Probability that both eggs are cracked
43
80 79

J

1580

biii
hobability that at least one egg is cracked

-767574=l--x-x-80 79 78

_ 593

4108
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9a Net rewards for Card A
= Expenditure after Cashback + Sign-up Bonus

= 
l'5 

x 2000 + 50
100

= $80

Net rewards for Card B

= Expenditure after Cashback + Sigu-up Bonus

= -ll,2ooo * 60
100

= $86

Net rewards for Card C

= Expenditure after Cashback + Sigrr-up Bonus

=)?,2OOO*70
100

= $94

b Credit card bill for CardA
= Expenditure after Cashback - Sign-up Bonus + Annual Fee

= l(, - ]a), rooo ' tz'l- so + t to
Lr. too ) .l

= s23700

c

Credit card bill after 2 years for Card C

= Expenditure after Cashback - Sign-up Bonus + Annual Fee

= 
[(, 

- i?) " o. oo,ft tz * 4)- t o + zso

= $47604

Credit card B has the least bill amount.
Therefore, Card B is the best choice.

Credit card bill after 2 years for Card A
= Expenditure after 6*66*1 + Airport Irunge Passes - Sign-up Bonus + Annual Fee

= 
[(, 

-#)",zo00x 12x 2)]+ 6xs0-s0+ (r r0x2)

= 5477 50

Credit card bill after 2 years for Card B
= Expenditure after Q65[$agk + Airport Lounge Passes - Sign-up Bonus + Annual Fee

:[(r-#)",zo00xr2x 2)] + zx50-60+(e0x2)

=$47596

I


