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Mathematical Formulae

Compound Interest

n
Total amount = P(l + _r_)
100

Mensuration
Curved surface area of a cone = nrl

Surface area of a sphere =4 -

Volume of a cone = %nrzh

Volume of a sphere = gnr3

1
Area of a triangle = > absin C

Arc length = r@, where @is in radians

Sector area = %rze , where @1is in radians

Trigonometry
a b c

sinAzsinstinC

al=b2+c%-2bccosd

Statistics

M
%

|

Mean =

™
<

Standard deviation =

(3
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s (276°)

a .. . o
3 3~ » 8lving your answer in positive index.
r r

1 Simplify

ABnSWer........cccociiiiiiiiiiiii [2]

2 42 x8" 1 =4
Use the laws of indices to find the value of m. Show your working.

Answer m=..................cccceiiiii. [2]
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3 Two identical containers are filled with a mixture of rose syrup and evaporated milk in
the ratioof 5:3 and 4 : 7.

The contents of the containers are poured into a big bowl and mixed thoroughly.
Find the ratio of the rose syrup to the evaporated milk in the big bowl.

Answer ............... L e [2]

(3m—1)(2m+3)+5m—2.

4  Simplify ; -

ANSWEF .. oot 2]
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5 A map is drawn to a scale of 1 : 400 000.
(a)  Find the actual distance, in km, represented by 10.5 cm on the map.

Answer.........ccccoiiiiiiiiiiiil km [1]

(b) A forest covers an area of 64 km?>.
Find, in cm?, the area representing the forest on the map.

Answer...............oooiiiii, cm?[1]
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6 (a) Written as a product of its prime factors, 240 = 2*x3x5 and 2750=2x5"x11.

(i)  Find the smallest positive integer n for which \J2750n is a whole
number.

ANSWEF .. c.oiiiiiiiiiiiiiiiiiiiiieaen, [2]

(i)  Find the smallest positive integer k for which 240k is a multiple of 2750.

ANSWEF ... .ot 1]

() Y =a"xb?xc* where a, b and c are prime numbers.
Explain why Y is a perfect cube.

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

................................................................................................................
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7 The graph shows the Category A Certificate of Entitlement (COE) price for cars up to
1600cc for the months of April, May and June in 2025.

Category A Certificate of Entitlement (COE) Price
104000 | $103 009

102000

100000

98000

$96 999

COE Price ($)

96000

94000
$92 064

92000

90000

April May June

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

Answer

................................................................................................................
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8 The interior angles of a hexagon are in theratio 3:5:6:7:7: 8.
Find the smallest exterior angle of the hexagon.

ANSWeEF...o.vciiiiiiiiii i, ° [2]
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9 P and Q are similar pentagonal pyramids.
The ratio of surface areas of the two pyramids, P and , is 81 : 121.

P Q
(a)  Find the ratio of the height of pyramid P to that of pyramid Q.

(b)  Both pyramids are completely filled with sand. Find the mass of the sand, in kg,
in pyramid Q if the mass of sand in the pyramid P is 192 g.

Answer.........ccooiiiiiiiiiii kg [2]
10 Factorise completely.
(a) 5-5x*
ANSWer......c.coocoiiiiiiiiii [2]
(b)  2xg-2yq-yp+xp
ARSWer......ocoiiviiiiiiiiiiiiiii, [2]

BP-407
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3 x+4
11 Simpli - .
implify x+1 x*+3x+2

ABSWEF ...t [4]
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12 (a) Express x* —6x+38 in the form of a(x+b)2 +c.

ARSWer......cooiiiiiiii [2]

(b) Thecurve y=x"—6x+8is drawn.

Using your answer in (a), write down
@) the coordinates of the turning point,

Answer (............... s e )- [1]

(ii)  the equation of the line of symmetry of the curve.

13 (@)  Derek invested a sum of money in an account paying compound interest at 3.4%
per annum. After six years, he earned a total interest of $2665.76.
Calculate the sum of money Derek invested in the account to the nearest dollar.

Answer$........ccoooiiiiiiiii, [2]
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13 (b)  Cathy is going on a holiday to Australia. She changes 3500 Singapore dollars
(SGD) into 4172 Australian dollars (AUD) at a bank.
() Calculate the exchange rate between SGD and AUD to the nearest cents.

Answer 1SGD = ..., AUD [1]

(i) At the end of Cathy’s holiday in Australia, she has some AUD left. If she
converts this amount back to SGD at a money changer.

The exchange rate between AUD and SGD is 1 AUD = 0.91 SGD.

Determine, when changing AUD back to SGD, if the exchange rate
offered by the money changer is of better value for Cathy than the bank’s
exchange rate found in (b)(i).

Answer

................................................................................................................
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14 The diagram shows a trapezium 4BCD such that AB is parallel to DC.
AC and BD are diagonals of the trapezium 4BCD.

D C
E is a point on BD such that SDE = 4EB. >
E
A > B
(a)  Show that triangle ABE and triangle CDE are similar.
Answer
............................................................................................................ [2]
(b)  Calculate the value of
0 area of AABE
area of ACDE’
ARSWeF.....ccoovviiiiiiiiiiiiil [1]
(i) area of AABE
area of AABC
ARSWeF.......covviiiiiiiiiiiii [1]

BP-~411
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15 The revenue y (in dollars) of a company for selling x items is given by y =80x— x* for
0<x<80.
(a) Sketch the graph of y =80x—x*for 0<x <80, showing its turning point, x
and y-intercepts.

y (5)4

v

0 x (Number of items)

[2]

(b) “The company claims that it is possible for them to make a revenue of $2000.”
Using your answer in (a), determine if the statement above is correct.

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

................................................................................................................
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16 The pressure, P N/m? of a gas contained in an enclosed container, held at a constant
temperature is inversely proportional to the volume of the gas, V' m>.

The pressure of a certain mass of gas is 500 N/m? when the volume at a constant
temperature is 2 m®.

(a)  Find an equation connecting P and V.

AnSwer......c.coooveiiiiiiiiiiiiii, [2]
(b)  Sketch the graph of P against V.
Answer
P (N/m?)4
0 >V (m’)
(1]

(c) The volume of the gas in the container is increased by 400%.
Calculate the percentage change in the pressure of the gas.

BP-413
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17 (a)  On the Venn diagram, shade the region which represents 4' U B.
é: A B
[1]
(b)
£ = {integers x: 1< x <10}
P = {multiples of 3}
Q = {perfect squares}
(i) List the elements in P' N Q'.
ANSWEE .. oot eaa ettt vttt (1]
(i) A number, y is chosen at random from the set P L Q.
Find the probability that y ¢ P.
ANSWEF ... oot [1]
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18 The diagram shows the speed-time graph of a particle during a period of 16 seconds.

Speed (crn/s)A
40f-=-mmmmme oo

22F -~

1'0 ig > Time (s)

tok--------=

(a) Calculate the speed of the car after 6 seconds.

Answer..............oooiiiiin. cm/s [2]

(b)  Calculate the average speed of the particle during the 16 seconds.
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19 There are 85 cookies and 25 packets of Ribena in a snack box. After x cookies have

been consumed, the probability that a packet of Ribena is picked to be consumed is % .

Calculate the number of cookies, x, that have been consumed.

ANSWEF X = ..ot [2]
20 In the diagram, PQRS is a quadrilateral.
Angle SPQ = Angle QRS = 90°. S
P
R
0
Show that sin /RSP =sin ZPQOR .
Answer
(3]

Methodist Girls® School Mathematics Paper 1 Sec 4 Preliminary Examination 2025
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21 In a fuel economy test conducted for 100 cars, the average distance travelled per litre of
fuel (km//) were recorded and given in the table below.

(@

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

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

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

Distance travelled per litre Frequenc
(d km/I) ey
10<d <11 14
11<d<12 20
12<d<13 38
13<d<14 16
14<d<15 12

Calculate an estimate for the mean distance travelled per litre of fuel.

ARSWEF.....ccoviiiiiiiiiiiiiiiiii, knv/I 1]

Explain why the value of the mean in part (a) is an estimate of the mean
distance travelled per litre of fuel.

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

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

Find the standard deviation.

Answer.............o.ooiiiiiiiiin.. knv/I [1]

BP-417
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22 S is the point (1, —3) and T is the point (5, w).

— |1 — (8
o} mai-{}]

(a) Find |@E| .

ANSWEF....ovveiiiiiiiiiiiiean units [1]

(b)  Express ST as a column vector, in terms of w.

(©) Find the value of w given that ST is parallel to P—Q .

ANSWEF W= ..o 2]
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23 The first four terms in a sequence of numbers are given below.
L,=1x3 Z3x1 T3 -
T, =1x3+3x3 =3x(1+3) =3x4 =12
T, =1x3+3x3+5x%3 =3x(1+3+5) =3x9 =27
T, =1x3+3x3+5x3+7x3 =3x(1+3+5+7) | =3x16 =48
(a)  Find an expression, in terms of n, for T .

)

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

Answer T, = ..c.ocoovviiiiiiinaiiiiin, [1]
T, and T,,, are consecutive terms in the sequence.
Find and simplify an expression, in terms, of p, for T.-T,.
ARSWeEr.....covvieiiiiiiiiiiii . [1]

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

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

The first three terms of a second sequence are 12, 27 and 48.
By using (a) or otherwise, write down an expression, in terms of #, for the 't
term, S, of this second sequence.

BP~419
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24 A, B and C are three points on a level ground.
Angle ABC = 130°.
A is 75 m from B on a bearing of 210°.
Bis 110 m from C on a bearing of 260°.

(a) Calculate the distance, AC.

ANSWEF .. oot m [2]
(b) Calculate the bearing of C from 4.
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(00  Akite was seen flying 55 m vertically above point B.

Find the greatest angle of elevation of the kite observed by a person walking in a
straight path from 4 to C.

ARSWer........coviiiiiiiiiiiii, °[4]
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25 An enrichment centre offers Basic and Advanced programming lessons on weekdays
and weekends.
Each student attends 4 weekly lessons per month.
The table shows the number of students who attend weekly Basic and Advanced
programming lessons in a particular month.

Basic Advanced
Weekday 18 9
Weekend 15 13

This information can be represented by the matrix T.

18 9
T =
(15 13)

(a)  Evaluate the matrix W=4T.

Answer W=......cccccoviiiiiiiiiiinniinnn 1]
(b)  The enrichment centre charges $60 per lesson for Basic Programming and $110
per lesson for Advanced Programming. 60
The lesson charges can be represented by a 2x1 matrix N where N = (1 10)
(i) Find WN.
Answer WN= .. .ooiiiiiiiiiiiiiiiieniannen, [1]

Methodist Girls’ School Mathematics Paper 1 Sec 4 Preliminary Examination 2025
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(ii)  Explain what the elements in WN represent.

Answer

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

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

(o) The charges for both Basic Programming and Advanced Programming lessons
are increased by 7%, and the attendance remains the same.
Calculate the total amount of money collected monthly after the increase in
charges.

Answer$ ... [2]

Methodist Girls’ School Mathematics Paper 1 Sec 4 Preliminary Examination 2025
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26 In the diagram, D and E are points on BC such that BD = DC=AC.
Triangle ADE is congruent to triangle FCE and angle ADE = 6.

4

Show that triangle ABD is congruent to triangle FAC.
Give a reason for each statement you make.

Answer

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

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

END OF PAPER
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Mathematical Formulae

Compound Interest

n
Total amount = P(l + _r_)
100

Mensuration
Curved surface arca of a cone = mrl

Surface area of a sphere =4 nr?
1 2
Volume of a cone = gnr h

Volume of a sphere = %nrg’

Area of a triangle ABC = %absinC

Arc length = r@, where @ is in radians

1 .. .
Sector arca = 57*29 , where @ is in radians

Trigonometry
a b c

sind sinB sinC

al=b%+c*-2bccos A

Statistics

i

Mean =

2
Standard deviation = Zf - [—2—7]
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(a)  There are 2 500 sheets of paper of the same thickness in a stack of paper.

(i) Given that the height of the stack of paper is 25 cm, write down the thickness
of a single sheet of paper in metres in standard form.

Answer ......ccceeiiiiiil m[1]

(i)  The stack of paper weighs 13.1 kg, correct to one decimal place.
Find the minimum mass of the stack of paper.

Answer .........cococioiiiii kg [1]

(iii)  The number 2500 is correct to £ significant figures.
State a possible value of £.

Answer k= ...........cccoueeen.. (1]

Methodist Girls’ School Mathematics Paper 2

Sec 4 Preliminary Examination 2025
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4

(b)  Jim is climbing a mountain that is 4 500 metres high. The temperature at the base of
the mountain is 7 °C, and as he climbs, the temperature drops at a constant rate.

The temperature at the top of the mountain is 15 °C lower than at the base of the
mountain.

(@) Find the temperature at the top of the mountain.

Answer ......cccveernnnenn... °C [1]

(i) At what height during his climb does the temperature reach -2°C?

ANSWer ..oooovviiniiiininniinn m (1]
(c) In 2023, Sandra earned 20% less than what she earned in 2022.

In 2024, she earned 15% more than what she earned in 2023.
If she earned $49 680 in 2024, how much did she earn in 20227

Answer $ ..o [2]

Methodist Girls’ School Mathematics Paper 2 Sec 4 Preliminary Examination 2025
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2 @ (@) Solve the inequality x -4 <5x+1< ;27-— 2x.

ARSWer ........cooeeiiiiiiiiiiiiiil [2]

(i) List all the integers that satisfy x—4<5x+1< %— 2x.

AnSWer ..........c.coooviiiiiiiiill [1]
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R CEs
4

(b)

@) Find @ when =2 and c=-1.

Answer @ = ......cooviiiiinnnnn. [1]

(i)  Arrange the formula to make b the subject.

Answer b= ..c.ccooiiiiiiiiiininn. 3]

Methodist Girls’ School Mathematics Paper 2 Sec 4 Preliminary Examination 2025
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-}

D

\
D

A, B, C and D are points on a circle, centre O.
EB and ED are tangents to the circle.
Angle DOC = 50°.

A4

Find, giving reasons for each answer,
(i) angle OEB,

Methodist Girls’ School Mathematics Paper 2 Sec 4 Preliminary Examination 2025
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(i)  angle DAB,

(i)  angle EBC.

Answer .........ccoiiiiiiil.. ° 1]

Methodist Girls’ School Mathematics Paper 2 Sec 4 Preliminary Examination 2025
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(b)

The diagram shows the graphs of y —48x-4=0 and y=ka".
They intersect at the points 4 and B. 4 is a point on the y — axis.
Find the values of k and of a.

ANSWEr K= .ooviiiiiiiiiiiiiinaiiaens

Methodist Girls’ School Mathematics Paper 2 Sec 4 Preliminary Examination 2025
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(©) The diagram shows a thombus 4BCD such that 4B = BD = 18 cm.
ABFD and CBED are sectors of circles with centre 4 and C respectively.

A

@) Explain why angle BCD = —Z— radians.

(1]

(ii)  Calculate the area of the shaded region.

Answer ....................... .cm? [3]

Methodist Girls’ School Mathematics Paper 2 Secc 4 Preliminary Examination 2025
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2
4 (a) Complete the table of values for y = %— + 3 4.
x

Values are given to two decimal places where appropriate.

X 0.5 1 1.5 2 3 4 5 6
y 208 | -0.67 | -1.25 0 2.08 4.93 8.5
(1]
2
(b)  On the grid opposite, draw the graph of y = %— + 3 4 for 0.5<x<6. [3]
x
(¢) By drawing a tangent, find the gradient of the curve at (3,0).
ANSWEF .ooiiniiiiiiiiniiiiie [2]

@ @ On the same axes, draw the line with gradient -g— that passes through (3,2) .
[2]

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

ANSWEF ...ooevniiiiiiiiiiiiiaee [1]
(iii) The x-coordinate(s) of the point(s) of intersection satisfy the equation

x*+Ax> +Bx+C=0.
Find the values of 4, B and C.

Answer A = ...covviiriiiiiiiiiienes

Methodist Girls’ School Mathematics Paper 2 Sec 4 Preliminary Examination 2025
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&

VS

op o

5
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5  (a)

2a

5b

D
B

In the diagram, ABC is a triangle such that AB=5b and AC=2a.

It is given that —ﬁ% = -}1— , BN = %W and M is the midpoint of AC.

(a)  Write each of the following as simply as possible in terms of @ and b,

] AD,

ANSWEY .ooeeniniiiiiiiiea 1]
i) BM,

ANSWEF o oovvviiiiiiiiiia [1]
Gi) CD.

ANSWEY «.ooveeeeiiiiniiiiiieeiaie 1

Methodist Girls® School Mathematics Paper 2 Sec 4 Preliminary Examination 2025
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(b)  Show that CN = '_fj (2b - a). [2]

(©  Explain why C, N and D lie in a straight line. [2]

Methodist Girls® School Mathematics Paper 2 Sec 4 Preliminary Examination 2025
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6 (a)  The cumulative frequency curve shows the distribution of the speeds of 300 cars
passing a road on a particular morning.

cumulative frequency
HE e
2560
aE)
- -\
Ly
) D5 ) 3 0 ) L1}
Speed (km/h)
1] Use the curve to estimate

(a)  the median speed,

(b) the interquartile range of the speeds,

Methodist Girls’ School Mathematics Paper 2 Sec 4 Preliminary Examination 2025
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(©)  70™ percentile.

(i)  Given that 10% of the cars have a speed of more than p km/h, find the value
of p.

Answer p= .. ....ccoeeveeinnn.n. 1]

(iif) The speeds of 300 cars passing the same road in the afternoon were also
recorded.
The box-and-whiskers plot shows the distribution of the speeds, in km/h.

lr 4 r _—_T
18 27 38 42 48 "

Make two comments comparing the speeds of the cars in the moming and in
the afternoon.

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

.......................................................................................
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(b) Ten identical cards are labelled 1,2, 3,4, 5, 6,7, 8,9 and 10 respectively.
Two cards are drawn at random, one after the other, without replacement.
Find the probability that

@) both cards picked have a number that is odd,

ARSWEr ....oieieinenieeenieeee [1]

(i)  one card picked has a number that is odd and the other card has a number that
is even,

ANSWer ........cocoeiiiiiiinniiinn. [2]

@iii)  the product of the numbers on both cards is even.

ARSWEF ..cooeeviineineeeencenennnns [1]

Methodist Girls’ School Mathematics Paper 2 Sec 4 Preliminary Examination 2025
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7 The diagram shows a cylindrical solid with 2 hemispherical top with the same radius » cm.
The height of the cylinder is 2r cm and the volume of the entire solid is 5767 cm’.

(a) Show that »=6.

(3]

Methodist Girls’ School Mathematics Paper 2 Sec 4 Preliminary Examination 2025
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(b)  If the entire solid is melted to form a solid cone such that its radius and height are the
same, find the total surface area of the cone.

ABSWEF .oocev e, cm? [4]

Methodist Girls’ School Mathematics Paper 2 Sec 4 Preliminary Examination 2025




22

8 A water heater is programmed to heat up water in a tank to a temperature of 38°C.

(a)  Inthe moming, the temperature of the water before heating is 25°C.
The water heater heats up water at an average rate of x°C per minute.

Write down an expression, in terms of x, for the time taken to heat up the water.

(b)  In the afternoon, the temperature of the water before heating is 28°C.
The water heater heats up water at an average rate of (x+2)°C per minute.

Write down an expression, in terms of x, for the time taken to heat up the water.

ARSWEF ... i min [1]

© The difference between the time taken to heat up the water in the morning and in the
afternoon is 2 minutes.

Write down an equation in x to represent this information, and show that it reduces

to
2x*+x-26=0.

[3]

Methodist Girls’ School Mathematics Paper 2 Sec 4 Preliminary Examination 2025
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(d)  Solve the equation 2x* +x—26 =0, giving your answers to two decimal places.

Answer ... [3]

(e) Find the time taken to heat up the water in the morning.
Give your answer in minutes and seconds, correct to the nearest second.

Answer ............ min .......... s [1]
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9 A is the point (-3,—1) and B is the point (5,~7).

Find

(a) the equation of the line 4B,

Answer .......oieoiiiiiiiiiin [2]

(b)  the value of k if the point (k, 3) lies on the line 4B,

Answer k= .....ccoviiininniniin [2]

Methodist Girls’ School Mathematics Paper 2 Sec 4 Preliminary Examination 2025
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(©) the value of  if the line 4y = 3ax + 4 is parallel to the line AB.

Answer a = .........cccccoiin.n [2]
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10 Caroline is interested to buy a new car.
She has shortlisted 2 cars, which she intends to drive for 10 years.
The following tables show the details of the specifications, car loans, applicable road taxes
and expenditure of owning the cars.

Car Model 4 Model B
Engine Capacity (EC)/ cc 1598 1798

Power Rating (PR)/ kW 96 72

Fuel Type Petrol Petrol-Electric
Fuel consumption (km/L) 15.6 27

Cost $180 888 $189 300
Annual maintenance fee $463 $389

Car loan: Simple interest rate per annum 1.88% 2.18%

Road Tax (For Petrol Cars)

Engine ‘Capaci‘ty (EC)in cc | - : Ahnual Road Tax Formﬁla :

EC <600 S$400 x 0.782

600 <EC <1,000 [S$400 + S$0.25(EC - 600)] x 0.782
1,000 <EC < 1,600 [S$500 + S$0.75(EC - 1,000)] x 0.782

1,600 < EC < 3,000  [S$950 + S$1.5(EC - 1,600)] x 0.782

Road Tax (For Electric Cars)

- Power liﬁting (PR) in kW - . Annual Road Tax Formula
PR < 75 o - S$400 x 0.782
75 <PR <30 - [S$400 + S$4(PR — 7.55] X 0.782v
30 <PR <230 [S$500 + S$7.5(PR - 30)] x 0.782

. Road Tax (For Petrol-Electric Cars)

To find out your road tax, calculate road tax twice: first based on your car’s engine
~ capacity, then based on its Power Rating (PR). The higher amount will be the road tax
you have to pay.

a) Calculate the annual road tax payable for Model 4.

Answer $ ..o [1]
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b) Show that annual road tax payable for Model B is $975.15 correct to two decimal places.

[2]

c) Caroline estimates that she will travel approximately 20 000 km per year and petrol prices
are at $2.57 per litre.

Caroline owns a credit card which gives her a discount of 21% off petrol prices.
She will pay $60 000 cash for the downpayment for the car and take a car loan for 7 years.

Assuming both car models offer comparable performance over 10 years, which car model
offers better value? Justify your answer with clear working.
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Continued from previous page

[7]
End of Paper
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