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Compound interest

Mensuration

Trigonometry

Statistics

Mathematical Formulae

r n
Total Amount = P| 14—
- [ 100)

Curved surface area of a cone = 7zl

Surface area of a sphere = 477

Volume of a cone = %n‘rzh

Volume of a sphere =-;—7rr3

Area of triangle ABC = -;—ab sinC
Arclength= r@ , where @ is in radians

.Sector area = -;-rze, where @ is in radians

a b ¢
sind sinB sinC

a® =b* +c* —=2becosd

Mean=—§=’:————

f
7
Y18

Standard deviation =J

2024 4-G3/5-G2_PRELIMS_ MATHEMATICS _PAPER 1

[Turn over



1 8 Calolete -(-11.8)~&-1t)2-7x16x(—40)
2x16

(b) There are 800 people in an auditorium, correct to the nearest hundred.
State the minimum number of people that could be in the auditorium at this time.

ARSWEY:  voivsovsinssvansnuis people [1]

2 (a) Express 1400 as the product of its prime factors.

(b) Write down the smallest positive integer & such that 1400k is a perfect cube.

Answer k= ..cooveneveiiinnnnn 1]
(¢) nis a number between 300 and 400.
The highest common factor of # and 1400 is 35.
Find the largest possible value for n.
ANSWer R icesmeanimorrssins [2]
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3 (a) Simplify y°+9x7 xx’.

Answer —...covieiniiiiiriniiiiiieans 2]
3
(b) Simplify (814")".
ABSIEY  i0h e nenmipniin sbihpbb bbb (1]
. T 185" 3p*
4  (a) Express as asingle fraction in its simplest form —;- -z—-—s—l—- )
'
ARIVBY  ssnmsssvermessnnommsisinss (2]

(b) Use the laws of indices to show that 6‘x100+116x36 can be expressed as
a single power of six.
Answer [2]
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- In a greenhouse, the estimated number of flowering plants increased from 4100 in January 2024
to 4980 in June 2024. The number increased by ¢% every month.

Find the value of c.

6  Kyle runs a tennis club. 54 of the members are adults and 31 are children.
His aim is that at least 60% the members should be children.
Form an inequality to find the smallest number of children that Kyle would still need to recruit

achieve his aim.

Answer ......ooiavn children [3]
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A car travels at an average speed of 74.5 km/h for 2.25 hours.
() Convert 75 km/h to m/s.

NSWEE  ivvaincovvseiinnnsmsenss MU [1]

(b) By rounding the numbers correct to 1 significant figure, find an estimate of the distance
travelled by the car. Show your working clearly.

(¢) Without doing any calculation, explain why the actual distancé travelled by the car is

greater than the answer to (b).

Answer 1
F¥kwEe.  aweesre PIIW e *3 T R R T 1 2 L T T L L e T YRS R R T

et s Ree AR A NawN ..‘w"..‘;"‘.' nnnnnnnnnnnn T E R R R R R R R Y R R D R T
IEER RN E RS SEABIINRRARNANISTRRONG IO PEEPIVINPINGOIERAES samee s R R L Ty e R A R R R R Y]

[EER RN RS LR R R R A ] L R N e N R R LA R L

Isha has written down five numbers.
The mean of these numbers is 13.2, the median is 12 and the mode is 7.

The largest number is three times the smallest number.

Find the five numbers in ascending order.

Answer  ....... P § Swems § PR ¢
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9  Factorise completely

(@ 2p'-325,

ANSWOF  conussuvunmpnrer WT— |

(b) 12cd —9cx+6xy—8dy.

T
ANSWEF  ooiiSierpindvintitisssrans [Q4

10 (a) Express 9—8x+x* inthe form a+(x+b)*. Find the value of a and of b.

Answer 4= ....ceeeeirncnnenenen [1]
NPT RPN | |

(b) Explain why when x =4, the expression 9—8x+x” has its minimum value.

Answer (1]

CIRPP—— P X <Coss-y R R R TR R L Lemsnssssenea P S S G R
..... S S T R T T ST oS
............ S Preren s sunbersinisaarisintvestescess cnmunivideRndnboids M eannarnde ek sos e st ehesasiebes e nninie
HEQOIEREI I U A SO POoven IEEE RN TR R SRS L R Y R R R R R RN T
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11  Solve the equation 5+ 2x= L4 i
1+x

Answer X= ......... OF sunosesiin [3]

12 The points (4,20) and (10,—4) satisfy the curve given by the equation y = ax’ +bx~4,

Use an algebraic method to determine the values of @ and b.
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13

¢ = {integers x:1< x<16}
V={1,2,4,8,16}
W ={1,4,7,910,14}

Some of the information is shown on the Venn diagram.

3.56 11 12 13 15

(a) Complete the Venn diagram by representing all the elements in the given sets.

Answer in above Venn diagram [1]

(b)  Describe the elements of Set V.
Answer [1]

(d) Find the number of elements in (¥ "W )U(VY U)".

HAVBBOY s iinamin e wionsinmins s w1

(¢) Use one of the symbols helow to complete each statement.

@ {216} e 12
G) 13 e w

Answer (e) (i) ............ (1]
() «coviie. o Re [1K
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10

14 In grocery mart G, water costs $1.80 per litre, fresh milk costs $2.90 per litre and juice costs

$2.30 per litre.
In grocery mart H, water costs $0.20 more per litre, fresh milk costs $0.40 less per litre and

juice costs $0.10 less per litre.
G H

N ' . (18 02\W
This information can be represented by the matrix Q =, o/ 1)/

23 ~0.1)1J

(a) Rayyen and Zinnie went shopping together.
Rayyen bought 4 litres of water, 2 litres of milk and 3 litres of juice.

Zinnie bought 3 litres of water and 4 litres of juice.

Represent their purchases in a 2x 3 matrix P.

Answer P eesreismsronnsseasoren [1]

(b) Evaluate the matrix R = PQ.

Answer R = ..o i [2]

(¢) State what the elements in the second column of matrix R represent.
Answer (1]

.......... ‘-&ntry;ltr;a..ua...uiu.o.unqnnc'u-nub

(d) Rayyen shopped in grocery mart H. He ot a discount coupon that entitled him to a
discount of 15%. How much did he pay altogether for his items?

Answer $.......... . A (2]
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11

15 In aregular polygon, the ratio of an interior angle : exterior angle =14 : 1.
(@) Find the number of sides of the polygon.

(b)  Find the sum of the interior angles of the polygon.
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12

16 Inthe diagram, BDK is a straight line and AB = A4D.
Angle ABD = 36°, angle CBD = 49° and angle CDK = 121°.
R

K
Explain why it is possible to draw a circle that passes through the points 4, B, C and D.

Give reasons for each step of your working.

(3]

Frreeran
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13

17 The diagram represents a plot of land, EFGH, which is to be used for an observatory.

E
F
(a) Construct the bisector of the angle EHG. 1]
(b) Construct the perpendicular bisector of EF. 1
() A café is to be built in the observatory, nearer to E than to F and nearer to
GH than to EH.
Shade the region where the café is to be built. {1}
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18 (a) A cargo ship has an average fuel consumption of 0.000 892 kilometres per litre.
Write this consumption in litres per kilometre.

Answer R I/ km [1]

(b) A model of another cargo ship is made to a scale of 1 : 60.
The length of this model cargo ship is 550 cm.
(i) Find the actual length of this cargo ship.

The capacity of the fuel tanks in the model cargo ship is 7.75 litres.
(i) Find the actual capacity of the fuel tanks of the cargo ship.

Express your answer in standard form.

Answer — ...oveiinvianiivinanen. 2]
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19 A composite solid is made from a cylinder and two hemispheres.

The cylinder has radius p and length 2p, while the hemispheres have radius p.

<
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2p
The total surface area of the solid is six times the total surface area of a cone with radius p and
slant height /.
Find / in terms of p.

nnnnnnnnnnnnnnnnnnnnnnnnnnnn
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6

20 Gino can paint 6 fence panels in 4 hours, while Danish can paint 7 fence panels in 5 hours.

Gino and Danish work together to paint a total of 21 panels.

If they continue to paint at the same rate, how long will it take them to paint 21 panels?

Give your answer in hours and minutes, correct to the nearest minute.
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21 A fitness centre has 16 employees.

One of the 16 employees is selected at random.
The probability that it is a woman working part time is % .
Two of the 16 employees are selected at random.

The probability that they are both men working full time is -é— s

Complete the table of information below about the 16 employees of the fitness centre.

Show all supporting calculations clearly.

Answer [4]

Part-time employees Full-time employees

5

Men

2024 4-G3/5-G2_PRELIMS_ MATHEMATICS _PAPER 1 [Turn over



22

13

A librarian wants to find out how much time patrons spend at the library in a week.

He uses the questionnaire.

9

PR

~ How many hours do you spend at the library in a week (including weekends)?

Please tick one box.

1~2 34 5=-7 over 7

(2]
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19

K is the point (7,~8) and L is the point (x,y).

The gradient of the line KL is :;:-

Maverick claims that it is possible to express x in terms of y, such that x = a + by, where a and

b are constants.

Explain why Maverick is correct.

Answer 2]
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20

A, B and C are points on the circle with centre O.
Q and R are points on the circle with centre 2.
CSR and BSQ are tangents on to both circles.

AOB is a straight line.

(a) Show that triangle COS is congruent to triangle BRS.
Give a reason for each statement you make.

Answer 3]

RN 100 e s s e s R N et ttesan Pt AN I Eeretottoe aassss Ianeetrrnsa s uimonennss mense
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21

24 (b) Angle 4BC=)"

Find, in terms of y,

(i) angle BAC,

(i) angle OPR.
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22

25 ORSis a triangle.
Jis a point on RS such that RJ : JS =3 : 2.

OR=rand OS=s.

a) Show that OJ = ~SI“(2r +3s).
(2]

B T L L L L R R TR T

Answer
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(b) Xis a point such that RX =%(r+9s) .

Explain why O, J and X lie on a straight line.

Answer [2]
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Mathematical Formulae

Compound interest

L ]
$
= Pl 14
Total Amount ( 1 00)

Mensuration
Curved surface area of a cone = zril

Surface area of a sphere = 4777°

Volume of a cone = %m‘z};
Volume of a sphere zg-n ”
Area of triangle ABC = -;-absiuc
Arc length = r@ , where 9 is in radians
Sector area = %r’é, where @ is in radians

Trigonometry
a b ¢

sind sinB sinC

a? =b* +c¢* - 2bccos 4

Statistics

Mean=-zz---

"
s
X5

Standard deviation =‘/
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1 (a) Express as asingle fraction in its simplest form : o
7-3x 6-x
Answer ......ooviveiiicunnnnnnnn.. [2]
* * 3-—5‘”’
= 9.
(b) Itisgiventhat v e
() Find vwhen w=-6.
ARSWE  iisineissininned SO § §
(i) Rearrange the formula to make w the subject.
Answer wW=.oiunueons W <o 31
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3 1

. 5
(¢) Solve the equation 3 a3y

Give your solutions correct to two decimal places.

PRTEEE TR

.............



2 Cisthe point (-9,1) and D is the point (7,4).

z:*zs';.-{; )

(8) Calculate the length of the line CD.

(b) Determine the coordinates of point E.

(¢) Find the equation of the line DE.
Leave your answer in the form ax+by=c , where g, b and ¢ are constants.
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e

3  (a) The first four terms of a sequence are 5, %—, 3 I8

(@  State the fifth term of the sequence.

(i) Find an expression, in terms of a, for the ath term, T, of this sequence.

(b) Elijah finds a number grid from his board game.
The diagram shows part of a number grid,

A rectangle outlining four numbers, as shown, can be placed anywhere on the grid.

12 13 14
19 20 21

26 | 27 | 28
33 | 34 | 35




If p represents the number in the top right comer of the rectangle, write down an
expression, in terms of p, for the number in the bottom left corner of the rectangle.

AMWEI’ P L L R R LR R [1]

(i) Show that the difference between the products of the numbers in the opposite corners
of the rectangle is always —7 .

Answer [2}

R R R

FENQ LIV IPNE N K ARSI PP CEPAURRRANSENISEaRRTERS
EWROBAN D e ot a6 e B Ak e S v

AR R R

R L T O e O N el

I R T T R S e Y

BOPRA DI ARIRUP IR GG EARRR AN DO AN UN OO IP AP RENUR DA IORRCIUIFPACR IR GG PP AP RAIXFEII P AR Y S RA NI RURC IO Voo nratnntbn
5\
R L L I L T R S A S AL SRS

R R L e N R R TR R R R LR LRt

MIBARBIOPREISIBBENY O

@iii) Elijah says it is impossible for the sum of the four numbers in the rectangle
to be 199.
Justify with relevant working, why he is correct.

Answer (31

i R

SeersnasrantA IOt R Prranwn rRsRa R IR

R e AL R L R R A A AL e A R AR ARt
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D R R R A A

D R R R R R e R R R

P R I L R T R TR R R R AL A R R A L ]
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P L L L L R R R R e R R S LAl
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4 (a) Sophie earns a monthly salary of $6875.
She gives 15% of this amount to her parents.
She puts 35% of the remainder into a savings account.

Calculate the amount she has left after giving to her parents and putting into her savings
account. Leave your answer correct to the nearest dollar.

(b) The cash price of a sofa is $830.
Sophie buys this sofa on credit.
She pays a deposit of one quarter of the cash price.
She then pays 3 monthly payments of $260.

Calculate the total amount Sophie pays for the sofa.

A 4 4 s me e emem el S S & @ AT IPTR S MMM VAT N PPives scaraa?



(¢) Sophie pays a monthly rent of $3174.20.
This is 18% more than her monthly rent last year.

Calculate her monthly rent last year.

ANSWEr 3 . v coiioinsiiiiniases [2]

(d) During her vacation, Sophie visits her friend in Wellington.
Sophie spends NZD 940 in New Zealand using her credit card.
She is charged a 2.6% fee for the currency conversion.
The exchange rate between Singapore dollars (SGD) and New Zealand dollars (NZD) is

SGD 100 = NZD 120.7206.

Calculate the total amount on Sophie’s credit card bill, including the fee.
Give your answer in Singapore dollars, correct to the nearest cent.
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10

North

ABCD is a field on horizontal ground.
AD =163 m, BD = 329 m, CD = 152 m and angle BDC = 48°,
The bearing of B from 4 is 151° and the bearing of D from 4 is 237°.

(8) Calculate the bearing of D from B.

M4 AL B39 PREI MK MATHEMATICS PAPKIR 9 LWL i
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(b) Calculate the distance from B to C.

Answer ...iconeise v 3

(¢) An aircraft is flying above D.
Find the angle of elevation of the aircraft from C when it is 245 m vertically above D.

[Turn over
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6 The diagram shows a semicircle, centre O, radius 16 cm.

(8) Show that angle 40B = 1.287 radians, correct to 3 decimal places.

Answer (2]

(b) Calculate the area of the shaded region.
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13
(¢) The semicircle is the cross section of a water trough of length 2.8 m, standing
on level ground.
The shaded area represents the water in the trough-

(@ Calculate the volume of water, in cm?, in the trough.
Leave yout answer in standard form.

m R S, s cms [3]

@) Calculate the number of litres of water that must be added to fill the trough.
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A researcher wants to conduct a study to find out if there is 2 correlation between the analytical

skills of adults with age.
The researcher invited 80 adults to solve a number puzzle.

The cumulative frequency curve shows the distribution of the time taken.

4 ain Sihes o SR L i TN

80- : ‘ : : ~;H‘},,_;,.‘:'_'i
70 SRR '
m.
50
Cumulative
frequency 40
30
20 @ dhone e wonks 1 o : j:un
e 4o b ped P A A R R b g
104 EEEE /LT
BN BREEE NN N 1 ,,1%_’
0 10 20 30 40 50 60 70 80
Time taken (s)

(8) Use the curve to estimate
( themedian time taken,

(i) the interquartile range of the time taken.

(b) 20% of the adults took more than n seconds to solve the puzzle.
Find ».

ANBA AL TR MAD DD I AAATLICLIATION DADCD 2 o g T T LT
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(©) The frequency distribution of the data for the 80 aduits invited to solve the number puzzle
is shown in the table.

Time taken, x (seconds) Freguency
0<x<520 5
20<x<40 40
40<x<60 29
60<x<80 6

Find an estimate of the standard deviation of the time taken by the 80 adults to solve the
number puzzle,

ARIWEY  covvseisairvsvrssnenciasensa B [2]

(d) The same group of adults were each given a word puzzle to solve.
The box-and-whisker plot shows the distribution of the time taken.

e
-

wpend ¢

0 20 40 60 80
Time taken (s)

Make two comparisons between the performances of the adults in solving the two puzzles.
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8  Inthe diagram, XYZ is a straight line.
AY=20m,AZ=12mand YZ=16 m.
The ratio of XY : YZis 1 : 4.

A4

Z 16 Y X

(@) Prove that triangle AYZ is right-angled.
Answer (2]

() Find the value of cos ZAYX , giving your answer as a fraction in its lowest terms.

Answer — ......ccoeeivereevenivenaas [1]

(¢) The area of triangle AXY is approximately 24.017 m%
Lenard says: In another triangle 4YW, whereby the length of AY, ¥X and area are the same
as triangle AXY, it is possible for angle ¥ to be acute.
Explain why Lenard is correct. Use calculations to support your answer.

Answer [2]

T L R e R R R L g L T ) rEnn L Y R R
T R R R A R A ) AR atERNAREBEED Phaknnrwrae R R L R R BessEesunAe R R Y AEPBIPBEAUARNE N LIRSS
PP E LT ZX 8 £ S R P L R T T EE R SRS 2 CHO AL IR RD I U B U RRENO IS U R L L R R L Y PP T Y T Y Y
P L R R T T Varmamoesossan L R R T TP cemsovee R L veRRPBURA R RN PeksNsbErasEutBaNg

PN AR GG AP AP AU KGN N B AR AR AR PP A E N AN AP U A NP RN P NN REPRR U R PAGC VAU RN R IR RARRE IR R A AR AN UGOUDAD PR ARG RGP IR RGN ERPAG

CEER PR B AR AU U R AR AR P DO R A EA G PR A C U U RS R R AR I DIRD AR NG RIRI UG A AN GO S SRR R AR R AR R IR AU AN R RN AN HRIRP S XU DUNPRAFAD KNk RPN

aaaaa I.w.ﬁ"cv-unﬁou««a-v-ncc-.vﬁtbion:in“dli&‘-cn&”,utoo‘}ou-u RGO NAARADISI R AP AV ECURNRINEISSERENBIPIQENRREDO Y
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9  The variables x and y are connected by the equation y=-"—;-~5x~2.

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

17

- -3 -2 -1 0 1 3 4
¥ -0.5 4 2.5 -2 -6.5 -3.5 10
(8) Find the value of &.
Answer k= ....iccocveene {1]
. x o
(b) On the grid on page 19, drawthegra;phofy=~2--5x—-2 for -3<x<4. [2]
b X ;
(¢) The equation —2—-5x=7 has only one solution.
Explain how this can be deduced from your graph.
Answer (2]
R L T TR TR r f L T LT WawFesevunan = .
(d) By drawing a tangent, estimate the gradient of the curve at (1,-6.5).
Answer Gradient=................ [2}
Tum over
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(e () Onthesame grid, draw the line y=4~x for ~1<x<4.

2]

(i) Write down the x-coordinate of the point where this line intersects the curve.

(iii) This value of x is a solution of the equation x’ + 4x+B=0.
Find the value of 4 and the value of B,

ANAL 4 /5D IR N DT A0 AAATIHIREATION DADED 9
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10  Javier and Stella are planning their exercise routines,
Javier and Stella have a body mass of 70 kg and 60 kg respectively.
The speed for walking and jogging of the two individuals are represented in the chart.

e T

Speed comparison for Javier and Stella

-3
<

Speed (km/h)
O = N WA O N D ©

Javier
m Brisk walking @ logging

They research the following information about the benefits of exercise.

HEALTH ADVICE
For optimal health benefits, adults should do at least 150 minutes of moderate-intensity

aerobic activity, or at least 75 minutes of vigorous-intensity aerobic activity per week.
For additional health benefits, adults should increase their moderate-intensity aerobic

activity to 300 minutes per week, or an equivalent combination of moderate-intensity and

vigorous-intensity aerobic activity.

1 minute of vigorous-intensity aerobic activity is equivalent to 2 minutes of moderate-

intensity aerobic activity.
E.g. 10 minutes of jogging = 20 minutes of brisk walking.

Muscle-strengthening activities should be done on 2 or more days per week,
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Approximate calories burned during 30 minutes of aerobic exercise

Body mass
60 kg 70 kg 80 kg 90 kg
Walking 5 km/h 105 120 135 150
Walking 6.5 km/h 130 150 170 190
Jogging 8 km/h 240 280 315 350
Jogging 9.5 km/h 300 345 390 435

Non-gerobic muscle-sirengthening. activities
& 1 hour of yoga burns approximately 3 calories per kilogram of body mass

# 1 hour of weight training burns approximately 4 calories per kilogram of body mass

(@) In their first week of exercise, they each plan to go for four brisk walks.
They will walk the same route each time.

The four walks together meet the minimum target for the time for optimal health benefits

in one week.

(i) Find the distance of one of these walks.
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(i) Find out how many more calories Javier burns in these four walks than Stella.

(b) After one month, they change their routines.
Javier wants to gain additional health benefits.
He decides to do a 4 km walk 3 times per week and do a 6km10g2 times per week.
He will also attend a 45-minute yoga class 2 times per week.

Stella wants to maintain optimal health benefits.
She decides to do an 8 km jog 2 times per week.
She will also attend a 30-minute weight training session 2 times per week.

Javier says:
We will both meet our targets for exercise,

However, I will burn about 50% more calories than Stella during our exercise per week.

Is Javier correct?
Justify your decision with clear calculations.

Answer {71
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Answer space for 10 (b)
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Answer space for 10 (b)
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