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Mathematical Formulae

Compound interest

Total amount = P(1+-—’-—J
100

Mensuration
Curved surface area of a cone = zrl

Surface area of a sphere = 4z’

Volume of a cone = %m-zh
Volume of a sphere =g—m3

Area of triangle ABC=—12-ab s
Arc length = r@, where @ is in radians
Sector area =é—r’6) , where @ is in radians

Trigonometry
a__ b ¢
sind4d sinB sinC

a®=b®>+c?-2bccos 4

Statistics
Mean = z A

Xf
2 2
Standard deviation = \/ D f _(Zﬁ)

27



Answer all the questions.
Evaluate —-i§~3—-——-« , leaving your answer correct to 4 significant figures.
V23.4x8.17
ARSWEP s sivsnneimnans sxovsssmmpunsine . 1]

2. Express the ratio 1—;— kg : 450 g : 300 g in its simplest form.
AnSwer .........’ceeveer D veennann 2}
3. The Mathematics grades of students in Class A and Class B are summarised on accurate

pie charts shown below.

Class A Class B

For each statement, state whether you agree or disagree and explain your reason.

Statement Agree / Disagree Reason

(a) More students in Class A

failed Mathematics
compared to Class B.

(b) The percentage of

students who achieved
A1-A2 are the same for
both classes.

[2]



4. A regular polygon has n sides. The size of each intcrior angle is 5 times the size of each
exterior angle.

(2) Calculate the value of each exterior angle.

(b) State the value of n.

5. The radius, 7, of an object is directly proportional to the square root of its surface area, 4.
@ Sketch the relationship between r and JA4 onthe space below.

r

A

>4

[

(i)  The surface area of the object is 1.21 cm? when the radius is 0.44 cm.
Find the surface area of the object when the radius is 1.2 cm.




6. (a) Expand and simplify (4x-1)* +2,

ANSWEP «.oivirvvisvnsnsssssvsonann [1}
(b) Hence, or otherwise, explain if (4x—1)> +2 is always odd, given that x is an integer.
ABSWRE, ononsansmsionis s S abBaas s S5k ban snashpwimanigans S bisedhiiets

7. (@) Write down the set represented by the shaded region.

AUSWEF: waserspimnumsssssnamsnssnospsysssnsgn |1}

(b) Itis given that ¢ = { x:xis aninteger}, 4= {x: x<9} and B={2, 4, 6, 8}.

State and explain whether the following mathematical statements are true or false.

(b)) B c A.
THIS 18 .o voverrenereress DECAUSE tuvrrvernerinnniiiineiireiiiniaasnina, S At cessernnese

cevssaveseveane P P TN T R R R PR PP TR Ty [1]

(i) BeA.



2 d-15e
d+3e d*-9¢

8. Express as a single fraction in its simplest form.

9. A plan of a garden is drawn to a scale 1 : 20.

(8) Calculate the length of the line on the plan, in cm, which represents 13 m long.

(b) The actual area of a pond in the garden is p m?,
Show, with clear working, that the area of the pond represented on the map

is 25p cm?.

[2]




10.  xis 35%ofy
2x+45=y.

Find the value of x and of y.

Answerx= ............ SVt et [3]

11. The difference between simple interest and compound interest for a period of 3 years at
5% per annum is $366.

Find the principal amount.




12. The following data shows the masses of 11 parccls in kg.

1.8 | 21 24 | 25 | 26 | 32 | 33 35 | 38 | 40 | 49

(a) Calculate the mean mass.

(b) Find the median mass.

(c) Two parcels (the 2.4 kg and the 4.9kg) were removed from the delivery van.
Explain why the median mass remains unchanged.

Answer ------------------------------------ Yessrhrterans EPPIRALEIOEEIIININANNNIIIRRORNTRIINR TR [XER R

-------------------------------------------------------------------------------------------------------



13. (a) By completing the square, find the coordinates of the turning point of the curve
y=x+dx+,

Answer (......... 5 ereirere )[2]

(b) Hence, sketch the graph of y = x2 + 4x + 7 in the space below, showing your
y-intercept and turning point clearly.

[2]
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14. On the grid, O4d= a and OB = b,
(a) Mark clearly on the grid in the answer space,

(i) the point C such that OC=2b+a
(if) the point D such math)= —;—b - 3a.

Answer

2]
(b) Find CD in terms of a and b
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3 -2

2 B i
15. Simplify (—9-3—%—) , leaving your answer in positive index,

16. Danny wants to purchase ingredients from Malaysia.

He needs to pay the Malaysia supplier MYR 2000 for the ingredients.
The transportation fees for the ingredients is MYR 60.
For importing goods into Singapore, a 9% Goods and Services Tax (GST) is payable on

the cost of goods and transportation.

The exchange rate between Singapore dollars ($) and Malaysian Ringgit (MYR) is
$1 =MYR 3.46.

Calculate the amount of money, in Singapore dollars, that Danny has to pay to import the

ingredients.
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17.  When written as a product of its prime factors,

X=2"%a".
The cube root of X'is 14,

(8)  Find the values of n, a, and b.

(b)  Find the largest possible number that will divide X and 756 exactly.

ANRSWET «.eveeererrerreenannnnnnnn 2]
18. On a certain day, Barry took the bus to school.
The bus travels at an average speed of 12.5 m/s
(a) Convert 12.5m/s to km/h.
LAMEWOE sxsmsnssssomasaspasamanaismin km/h [1]

(b) Jeff and Barry travel the same distance to school,
Jeff walked at an average speed of 5 km/h and took 20 minutes longer than Barry.
Find the distance each of them travelled to school.




13
19. A straight line meets the curve y = x* = 2x~3 at two points 4 (~3, k) and B (4, 5).

(1) Show that k= 12,

Answer :

(i  Find the equation of the straight line.
Answer .........cceceiiiiiinnannn
(iif) Find the length of the line segment AB.
ARSWEr «.vveveviieiiiniennns units

i1
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20. In a sequence, the same number is subtracted cach time to obtain the next term.

The first four terms of the scquence are as follows:

54 x y 33

(a) Find the value of x and y.

(¢) Which term in the sequence will give the first negative number?

(d) Explain why —260 is not a term of this sequence.
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21. The diagram shows the speed-time graph of a van, The van decelerates uniformly until it
reaches 0.7 km/min. It then continues at this constant speed before accelerating its speed
uniformly at 0.1 km/min?,

Speed in km/min
A

v

1000

(a) Find the speed of the van at 10 05.

(b) Find time at £.

Answerk=....ccoveieiieiinneinennnnn. [2]



22.

16

-

- -!37'\

The shape of a closed container can be modelled by stacking a smaller cylinder, 4, on
top of a larger cylinder, B. Cylinder 4 and Cylinder B are geometrically similar.
The radii of Cylinder A and Cylinder B are r cm and 37 ¢cm respectively.

(2) It takes 98 seconds to fill the container to the brim.
Calculate the time taken to fill Cylinder B.

(b) Given that the height of cylinder 4 is 4 cm, find an expression for the total surface
area of the container in terms of r, A and 7.
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23. Mdm Chng has six $1 coins and cight 50 cents coins in her purse,
She takes the coins out of her purse, at random, one after the other, without replacement.

The probability tree diagram below shows the possible outcomes and their probabilities.

First coin Second coin
( ) $1
< 50¢
( ) $1

() Complete the probability tree diagram.

121

(ii) Find the probability that the total value of the two coins taken out is $1.50.

(iii) Mdm Chng took a third coin out.
Find the probability that the total sum of the three coins taken out is $2.
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24. In the diagram, 4, B, C, D, are points on a circle.

AC and BD intersect at F. Angle CBF = x°and angle BAC =35°,

B

NI €
N\

, D

4

(a) Find, in terms of x, angle BCD. Give reason(s) clearly.

(b)  Given that angle ADB = 55°, show that AC is a diameter of the circle.

Answer :

(2]
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25. In Shop P, a tub of ice cream cost $18.70, a carton of milk cost $8.60 and a box of
chocolates cost $10.
In Shop G, a tub of ice crcam cost $17.50, a carton of milk cost $7.40 and a box of
chocolates cost $13.

The items are exactly the same in both shops.

187 175
The information above can be represented by the Matrix A=| 8.6 7.4
10 13

(@) Tina would like to buy 5 tubs of ice cream, 3 cartons of milk and 1 box of chocolates.
Mike would like to buy 3 tubs of ice cream, 4 cartons of milk and x boxes of
chocolates.

Represent this information in a 2 x 3 matrix B.

Answer B= [1]

(b) Find, in terms of x, the matrix C = BA.

Answer C= [2]

(c) State what the elements in matrix C represents.

(d) Determine if it is possible for Mike to spend the same amount regardless of which

shop he buys the items from. Justify your answer with calculations.
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26. In the diagram below, the line segment 4B has been drawn.

(®) Construct a triangle ABC such that BC =9 cm and AC =5.5cm. (1]

(b) Measure ZCAB,

ANSWEP oo ovvnviresssvnsonvasmpravena °[1]
(c¢) Construct the perpendicular bisector of AB. m
(d) Construct the angle bisector of ZABC, [1]

(e) Sis a point on BC such that AS is the shortest distance from 4 to BC.
Measure the line segment AS.

End of Paper
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Mathematical Formulae

Compound interest

Total amount = P(l + st
100

Mensuration
Curved surface area of a cone = zrl

Surface area of a sphere = 47 r?

Volume of a cone = %nrzh
Volume of a sphere =-g-7rr3
Area of triangle ABC=%ab sinC
Arc length = r@, where 6 is in radians
Sector area =%r29 , where @ is in radians

Trigonometry
a b c

sind sinB sinC

a® =b*+c*-2bccos 4

Statistics z
&
M = d "
ean Zf

Standard deviation = \/ %’j - (—ZZ—);T




Answer all the questions.

1. (a) Factorise completely x* —4x—xp+4y.

B A
(b) Given that 4 2 =84 + 2™ find the exact value of x.

Answer x =

(¢) Given that k£ = h+1

=1’ express h in terms of £.

Answer h =

2x 2x+1 _3x+7
1 P it
(d) Solve 3 5 2



2. The diagram shows three points, 4, B and C on the ground.
AB =174 m and BC =195 m.
The bearing of 4 from B is 238°. The bearing of C from 4 is 108°.
A point D lies on the path AC such that it is equidistant to 4 and to B

North
7 3

174

195

(a)  Show that angle BAC = 50°.

Answer :

3]
(b)  Find the angle BCA.



(©

@

Find the area of triangle ABC.

Find distance from Cto D.

-------------------------

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




3. The variables x and y are connccted by the equation y = ig- ~4x+3.

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

x | =35]| -3 -2 -1 0 1 2 2.9 3
y -44 | 135 p 6.5 3 |-05] -1 08 | 45

(a) Find the value of p.

(b) On the graph paper found in the next page, draw the graph of y = 523—— 4x+3 for
-3.5<x<3. 3]

(¢) By drawing a tangent, find the gradient of the curve at x = 2.5.

(d) () On the same axes, draw the line y=—x-1 for -3.5<x<3.
Answer [on graph] [1]

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

ANSWEP X5 s snsavesnassamssns s 1]

(e Statetheminimumvalueofy=£23——4x+3 for 0<x<3.



T

(f) The equation 52— ~4x+5=0 has only one solution.

Explain how this can be seen from your graph.




4. The diagram shows a circle with centre O,
ABCDE is a straight linc. AC = CD and linc OD mects the circle at F.

It is given that OB = 7.5 cm, CD = 12 cm and ZOBD = 90°.

(a) Find the length of OD.

(c) Show that angle COD is approximately 0.501 rad.

Answer :

B3]



(d) Find the perimeter of shaded region.

----------------------------
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. A lead technician working with his traince, can repair a machine in 4.2 hours together.

If each of them worked alone, the lcad technician would take x hours, while the trainee
will need 3.5 hours more.

(®) If each of them worked alone, find in terms of x,

® the fraction of work done by the lead technician in one hour,

(i) the fraction of work done by the trainee in one hour.

(b) Form an equation and show that it reduces to 10x* —49x—-147 =0.

(3]
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(c) Solve 10x? ~49x~147=0,

(d) Hence, find the number of hours needed to repair the machine by two trainees.




12

6. A gold pendant is made by joining a hemisphere and a cone.

(@) The radius of the hemisphere is 6 mm.
The volume of the pendant is 0.2 cm®,

Find x, the height of the pendant in mm.

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



(b) The mass of the pendant is 1.8% grams.
The gold pendant is priced at $101.60 per gram.

®

(i)

13

Mrs Tan bought it at a discount and paid $528.60.
Calculate the percentage discount given, correct to the nearest whole number.

A week later, the shop removed the discount offer.
Mr Pang bought the pendant. He also bought a gold chain priced at $810.

He paid a downpayment of $200 and paid the balance with a fixed interest rate
of 5.3% per annum for a period of 4 months.

Calculate the amount of each monthly instalment, correct to the nearest 10
cents.
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7. A class of 40 Secondary Four students were asked how much time they have spent on
social media in the last week.

The results are shown in the table.
Time spent
(x hours) 0<x<10 | 10<x<20 | 20<x<30 | 30<x<40 | 40<x550
Frequency P 6 12 , 3

The lower quartile of the time spent on social media was 20 hours.

(i) Show that p = 4.

2]
(i) Hence state the value of g.
Answer q=...cccceveeeraannne 11
(iij)  Estimate the mean number of hours spent by the students.
ARSWOEP covivssssnmsinmnsesssmmys 2]

(iv)  Estimate the standard deviation.
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A class of 40 Secondary Three students were asked how much time (in hours) they have
spent on social media in the last week.

The results are summarised in the table.

Mean 15.8
Standard Deviation 10.9

(v) Make two comparisons between the number of hours spent on social media by

the Secondary Three students and by the Secondary Four students. Use the data
to support your answers.

Answer

----------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------
....................................................................................................

....................................................................................................
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In the diagram, AT is a tangent to the circle, centre O.
A line through 4 meets the circle at B and C.
It is given that angle TOB = 64°,

(a) Find each of the following angles, stating your reason(s) clearly.

@ ZLBCT=.............. 5,

ReEason @ covvviuceei R ..o B icrrnentinisessnsnrsnseransessnssessoff 11
) LBIO= ncrsmmmonnvese 2

FRBABOY % 1005 5w oo, 08500 ¥ i i i i i [1]

(b) Hence or otherwise, show that triangle ATB and triangle ACT are similar.

Answer :

131
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(c) Given that 4B =4.5cm and BC =3.5 c¢m, find the length of AT,

B R cm [2]
(d) Find the value of 272 84BT
ABCT
AUSWEY ssssnnuriiiismmsnnyseyssny [1]

(e) Given that the radius of the circle is 1.8 cm, find the area of the shaded segment.
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9, To achieve Singapore's Zero Waste Masterplan goal, the government aims to reduce

food waste by 30% by 2030.

The annual waste and recycling statistics from the National Environment Agency shows
the amount of food waste generated (in 1000 tonnes) in Singapore from 2019 to 2023,

Total Food Waste Generated ("000 tonnes)
850
800 /- s
750 -
700 == - ]
650
500 ST PR S S s S S S
2019 2020 2021 2022

2023

[Source: NEA Website on Waste Statistics]

Year Estimated Singapore Population
2022 5.64 million
2023 5.9 million

The National Environment Agency (NEA) reported that in 2022, Singapore generated

813 000 tonnes of food waste annually.
[1 Tonne = 1000 kg]

(a) Express 813 000 tonnes in kg, in standard form.

ANSWer : ....co.oviiiiniiennns kg [1]
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(b) Calculate the average mass, in kg, of food waste per person, per day, in 2022.

ANSWEP & vusssiinissuawunnsans kg [2]

Mrs Kim’s household is made up of 5 persons altogether.

The table below shows the estimated average mass of food wastage (in kg) for the three
meals in her household in 2022.

Breakfast | Lunch | Dinner
0.25 0.9 1.25

(c) Calculate the average mass, in kg, of food waste per person in Mrs Kim’s household,
per day, in 2022.

Answer: .........covuenannn.. kg[1]

According to NEA, a household of 5 persons can reduce food waste in these 4 ways.

Ways to reduce food waste Estimated food waste reduction
Composting 4.9 kg per week
Utilising leftovers 175 g per day
Keeping track of expiry dates 0.8 kg per week
Proper storage 2.4 kg per month

In 2023, Mrs Kim encouraged her family to reduce their food waste by implementing the
methods listed above. However, Mrs Kim’s household does not have a food composting

machine.
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(d) Determine if Mrs Kim’s houschold managed to reduce their food waste more
effectively than the national average mass. Provide your rcasoning and calculations

clearly.

Working:

End of Paper



