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Mathematical Formulae

Compound interest

Total amount = P(l + i
100

Mensuration

Curved surface area of a cone = nr/

Surface area of a sphere = 47nr?

Volume of a cone = %nrzh
4 5
Volume of a sphere = 3 A

Area of triangle ABC = %ab sinC
Arc length =r@ , where @ is in radians

1 .. .
Sector area = 5 r’@ , where 6 is in radians

Trigonometry
a b ¢
smd smB snC

a’=b*+c*>—-2bccosA

Statistics

_LFE
2
> A _[Zﬁch

>ro\Xf

Mean

Standard deviation =
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Answer all the questions.

J4n* -15°
063

Leave your answer to 4 decimal places.

Calculate

ANSWER wscesssssmesmanseursmmagisns: [1]
Factorise 9x” +12x—12.
ANSWEF ..o [2]
The sine of an angle is 0.427.
Give two possible values for the angle.
Q o
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4. 8 students took a test and their marks were recorded as follows.
8 10 9 13 10 9 X y
The modal score for the 8 students is 10 and the median is 9.5.

If the range of the scores is 5, and x < y, determine the values of x and y.

ANSWEP X = emmmamsmasses e

5. A sum of money was shared among Allan, Ben and Chloe.

Allan receives = of the money and the rest was shared among Ben and Chloe in the ratio 3:2.

Find the ratio of the money received in terms of Allan’s : Ben’s : Chloe’s.
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6.  John is making two rectangular flower beds.

The dimensions of the larger rectangle will be four times the dimensions of the smaller

rectangle.
There is going to be the same depth of soil in each flower bed.
John needs 120 kg of soil for the larger flower bed.

Work out how much soil John needs for the smaller flower bed.

ANSWEE s s kg [2]

7. T=, f% for a particular value of w and d.

If w is increased by 20%, and d is decreased by 10%, determine the percentage change in 7.




Jamie is using the quadratic formula to solve a quadratic equation.
She substitutes values into the formula and correctly gets
x=—9iv@T:Z§
6
Find the quadratic equation that Jamie is solving, giving your answer in the form

ax* + bx+c =0, where a, b and c are integers.

hm

0

X
dm

A ladder is leaning against a vertical wall as shown in the diagram.

The bottom of the ladder is d metres from the wall.

The top of the ladder is 4 metres above the ground.

The angle between the ladder and the ground is x°.

(a) Some safety instructions say it is safe to climb the ladder when & =3.54.

Determine the value of x when h =3 .5d.

BP-~490



(b) Some different safety instructions say the angle between the ladder and the ground
should be 70°. The ladder is then moved so that x=70°.

Without further calculations, how does this change in angle affect the height, 7 metres,

of the top of the ladder above the ground?

...................................................................................................... (1]
10. The table shows pairs of values of x and y.
X 4 5
y 400 625
(a) Which of the following statement is correct?
Statement A: y oc x
Statement B: y o x*
Statement C: y oc x°
Answer Statement .................. [1]

(b) Write a formula for y in terms of x.

BP-491
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11.  Simplify.
(@ 3+p(3-p)

ANSWEF ..o [1]

1
b 974+_ 6
(b) X 2x

x+18

12. Solve the inequalities x—3 < %x -2< and state the integer values of x that satisfy

them.




13. A bag contains 12 blue marbles and 8 red marbles.
(a) A marble is chosen at random and then replaced.
What is the probability that it is a red marble?

P b Lx 7 R —— ST [1]

(b) How many red marbles must be placed in the bag so that the probability of choosing a

red marble would be % ?

ARSWEF ..o [2]

3 : o v B
14, Expressas ———— a single fraction in its simplest form.

x-3 x"-9

BP~493
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15. A train 180 m long passes through a tunnel.
The average speed of the train is 42 km/h.
(a) Express 42 km/h in m/s.

ANSWEY oo wenisamasmssnivss m/s [1]

(b) The train passes through a 2.4 km tunnel.
Calculate the time for the train to completely pass through the tunnel.

Give your answer in minutes and seconds, to the nearest second.

Answer ......... 111} U s 2]

2¢c+b
a

16. ab’+c=

Rearrange the formula to make c the subject.




17. (a) Factorise completely 3ax+12by —9ay—4bx .

AnSwer ..o, 2]
(b) Show that (3n+5)° —7 is a multiple of 3 for all integer values of 7.

Answer

[2]
18.  The timings of 16 students running a 100 metre race is recorded below.
Time, x seconds 12<x<13 13<x<14 14<x<l15 15<x<16
Frequency 3 5 6 2
(a) Calculate an estimate for
(i) the mean running time of the students,
ANEWCE v vomvmssmazmmmanseses s [1]

(ii) the standard deviation of the running time.

BP~495
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It was found that there was a mechanical error in the stopwatch used to time the run.

(b)

An actual 10 seconds is measured as 9 seconds by the stopwatch.

Explain how the mean will change after the adjustment.

19. Express as a product of prime factors, 168 = 2°x3x7 and 4=27x3’x5.
Using the above information, find
(a) the smallest integers m and » such that J_m is a perfect square and m > n,
n
Answerm=...........ociiiiiiiiniin.
A= i [2]

(b) the value of p and of 4 given that the highest common factor of 168 and 4 1s 12.

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




20.

A 3m B
2m
E F
4m
D 3

The diagram shows a shape ABCDEF-.

All the corers of the shape are right angles.
ED=4m,AF=2mand AB=3m.

The perimeter of the shape is 38 m.

Find the area of the shaded part ECAF of the diagram.

...........................
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21. The points P and Q have coordinates (7,2) and (6, —3) respectively.

(a) Determine if the line y +5x =4 is parallel to PQ.

Answer

(b) (i) Find the column vector P—é .

(i) Find ‘P_é |




22. y

L 7 B

In the diagram, triangle 4BC is an equilateral triangle.
X, Yand Z lie on lines AC, AB and BC respectively and AX = CZ = BY.
(a) Prove that triangle AXY is congruent to triangle CZX.

Answer

(3]

(b) Determine if triangle XYZ is an equilateral triangle.

Answer

(2]

BP~499
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In the diagram, O is the centre of the circle. P, N, L and J lie on the circumference of the
circle. The lines PJ and NL are extended to meet at K. The lines JL and PN are extended to
meet at M. Angle JLK is 40", angle LMN is 30" and angle JKL is x".

Write down an expression, in terms of x, for
(a) (i) angle PJM,

(ii) angle PNL.

(b) By considering triangle JMP, form an equation in x and solve it.




24.

P 4a=_ 0
b/ \
S R

In the diagram, PORS is a trapezium where P_:Q =4aand PS =b.

A point T lies inside the trapezium where Q7 : 75 =4:5.
SR is twice the length of PQ.

(a) Express, as simply as possible, in terms of a and/or b,

_)
M 05,

-
@ Qor,

(b) Determine whether P, T and R lie on the same straight line.

Answer

(3]

BP-~501




25.

In the diagram, a regular heptagon and regular pentagon are fitted together at the edge AE.
PAR and SEQ are straight lines.
Find angle 7RD.

BP~502




26.

The table below shows the distribution of three types of apartments in three blocks of flats.

3-room 4-room 5-room
Block 1 10 20 50
Block 2 25 45 10
Block 3 30 50 20
10 20 50
The information can be represented by the matrix T=| 25 45 10 |.
30 50 20

The floor areas of the 3-room, 4-room and 5-room apartments are 60 m? 90 m? and 110 m?

60
respectively and this information can be represented by the matrix A =| 90
110
(a) Evaluate TA.
ARSWEF ovsavmmmmnmoin oo s iass [2]

(c) Maintenance fees are charged based on the floor area of the apartments in the three
blocks of flats. The maintenance fee rates ($/m?) for Block 1, 2 and 3 are are $3, $4,
and $6 respectively. Write down a 1x3 matrix C to show the maintenance fee rates for
the three blocks of flats.

BP-~503
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(d) Hence, using matrix multiplication, find the total estate management fee for these three

blocks of flats.

27. (a) The first four terms of a sequence are 5, 9, 13 and 17.
The sum of the first » terms of this sequence is given by an’® +bn .
(i) Whenn=1, a+b=5.
Show that 4a+2b=14.

Answer

(1]
(i) Solve a+b=5
4a+2b=14.

Answer a= .......cocoveiiiiiiinnnn.
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(b) The nth term of another sequence is n° +4 .
Anthony says,
“The nth term of the sequence is always a prime number when # is an odd number.”
Anthony is wrong.

Give an example to show that Anthony 1s wrong.

~ End of Paper ~
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Mathematical Formulae

Compound interest

Total amount = P(l - . sl
100

Mensuration

Curved surface area of a cone = n#/

Surface area of a sphere = 4ar*

Volume of a cone = %‘n:rzh
4_,
Volume of a sphere = gm‘

Area of triangle ABC = %ab sinC

Arc length =78 , where @ is in radians

1 .. )
Sector area =5 ¥’@ , where @ is in radians

Trigonometry
a b ¢
smd sinB snC
a* =b*+c*—2bccos A
Statistics
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(a) Solve 1+2=3.
x-1 x-2 x-3

Answer X=.........cccocoiiiia, [2]

(b)  Simplify ( azb)% x(ab™ )5.

ANSWET s ivsssnsnismmsnrsssssem s [1]

(¢) (i) Express x*+11x—15 in the form (Jc+a)2 +b.

ARSWeF ...t [1]

(i) Hence solve the equation x° +11x—15=0, giving your answers correct to two

decimal places.

Answer x=.......... 4) UV [3]

BP~509
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3a® +12a-36
ab-2b+a*-2a

(d) Simplify



2

(a)

(b)

Abigale has two possible options to invest a sum of money for 3 years.

Account A pays compound interest 6%, 8% and 10% for the 3 years respectively.

Account B pays compound interest 10%, 8% and 6% for the 3 years respectively.

Explain which, if any, is a better choice for Abigale’s investment.

e [1]
An amount of $3750 was placed in an account that pays simple interest.
After 3 years, the balance was $4620.
(i) Find the rate of interest.
L % [2]

(ii) If the same interest is paid using compound interest, calculate the balance in the

account after the same time period.

BP-~511
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(¢) On 1 June 2022, Ben changed S$6200 into American dollars.
The exchange rate between American dollars (US$) and Singapore dollars (S$) was
US$1 = S$1.37.
(i) Calculate the amount of American dollars he would receive.

Answer USS.........coooiiiiniinnn. [2]

(i) On a trip to the USA, Ben bought a tablet for US$1899 from a departmental store.
When Ben bought the tablet, the store made a profit of 8%.
Calculate how much the store paid for the tablet.

Answer USS......cooovviiiiiinin. [2]



The cumulative frequency graph below shows speeds in km/h of cyclists passing a certain
point during a race.
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Speed in km/h

(a) Use the curve to estimate

(i) the median speed of the cyclists,

(iii) the ninety-sixth percentile.

ANSWEY ;o0 cmsimsmssmnsasonmns km/h [1]

(iv) Complete the grouped frequency table of the speeds of the cyclists passing a
certain point during the race.

(xsl’eed) 5<x<10 [ 10<x<15 [ 15<x<20 | 20<x<25 | 25<x<30 | 30<x<35

Frequency 4

(2]
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(b) In the previous year, the same race had taken place.
The box-and-whisker plot shows the distribution of the speed of the cyclists.

Speed inkm /h

Make two comparisons between the performances of the cyclists in the two years.
Use figures to support your answer.

=+ [

BP-~514



The variables x and y are connected by the equation
_x,6
AT,
The table below shows some values of x and the corresponding values of y correct to 1
decimal place.

(a) Complete the table.

1 1.5
6.2 45

3.8 3.8 4.7 6.2

2

(b) On the grid at the next page, draw the graph of y = %— + e for 1I<x<6.
X

(3]
(¢) Use your graph to find the value(s) of x in the range of 1< x <6 for which
2
* L8 a0
5
ARSWEE: X' copssesmsmmennimmssmmsssis [2]

(d) By drawing a tangent, find the gradient of the curve at point (4, 4.7) .

Answer

(e) By drawing the graph y = %x +4 on the grid, find the equation in the form

2x’ +ax’ +bx+c =0, which is satisfied by the x-coordinates of the points at which the
two graphs intersect.

BP~515
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5 The diagram below shows a solid cube ABCDEFGH.
H G

a4 B

(a)  The solid cube was produced after recasting a solid spherical toy with diameter 10 cm.
Show that the length of a side of the cube is approximately 8.06 cm.

(b) An ant is crawling from the point 4.
Find the shortest distance that it can take from point 4 to point G.
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(¢) The solid cube is placed inside an open cylindrical container which has base radius 6 cm
and height 13 cm.

--------------------
....
e .

.

13 cm

6 cm

¥ cm® of water is poured into the container at a rate of 2.5 cm?/s until it covers
the cube as shown in the diagram above.

(i) Calculate the amount of time, in seconds, it takes for all the water to be poured in.

(ii) When the cube is removed from the container, the water level drops by x cm.
Assuming that the water loss is negligible upon the removal of the cube, calculate
the value of x.
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In the diagram, 4, B, C and D are points on the circle with centre O.
The lines AC and BD intersect at E.

The tangent to the circle at C meets 4D produced at 7.
ZACB=66°, ZCAD=36°and AC=10cm.

(a) Find the angle DCT.

(b) Show that the triangles BCE and ADE are similar.
Give a reason for each statement you make.

2]
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(¢) Calculate DE.

(d) Calculate the length of the minor arc BC.
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A city tour starting at Hotel 4 is planned. The coach travels 43 km in the north-west direction
to B, the zoo , where it stops for 3 hours. After the visit to the zoo, the coach continues its
journey to a popular seafood restaurant at C, 18 km away, for lunch. After lunch, the coach

brings the tourists to visit a museum at D, 24 km away and £CDA =85°.

N 18km B

D
A
(a) Find
(i) ZBAC,
ARSWEF ..ot [2]
(i) ZCAD.



BP-522

(b) Find the bearing of C from 4.

ARSWEF ..o [2]

(c) Calculate the shortest distance from D to AC.
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8 (a) &= {integersx: 0 <x <12}
P = {even numbers}
0 = {prime numbers}

(i) List the elements in P.

(i) List the elements in (P Q)"

(iii) Complete the Venn diagram showing all the elements of &.

g

[1]

(iv) Find the value of
(a) n[(PmQ)uQ':]

(b) n[(PUQ)N(PNQ)]
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(b) The table shows the number of cars owned by each of 25 families.

1 3 0 2 1
31 6 0 1
4 2 1 3 2
0o 1 3 2 4
2 0 2 1 3
(i) A family is chosen at random.
Find the probability that it owns 3 cars.
HANSWEF: cxoucwsmermmrsessssimssss [1]

(ii) Two families are chosen at random.
Find the probability that one family owns 2 cars and the other own
3 cars.

(iii) A car is chosen at random.

Find the probability that it belongs to a family which owns 2 cars.



Air-conditioners are designed to control both the air temperature and humidity. Choosing the
right cooling capacity for your air-conditioner is important for proper comfort and energy
optimisation.

An oversized air-conditioning system is costly and may cost more to operate. It might also not
properly dehumidify the space. This is because the air-conditioner cools the space too quickly
and then powers down before the moisture level is reduced. On the other hand, an undersized
air-conditioning system will not provide adequate cooling and dehumidification.

To properly size your air conditioning system, a useful rule of thumb is as follows:

Cooling capacity required in kW* = Total aircon floor area (m?) + 5
to convert to Btu/hr, multiply the cooling capacity figure in kW by 3,412

Mr Wong has recently purchased an apartment and would like to instal air-conditioning units

to the Main-bedroom, Bedroom, and the Living room. (Refer to page 21 for the floor plan)

(a) Find the total floor area of the rooms to be air-conditioned in m*.

(b) Calculate the required Btwhr for each of the rooms.

Answer Main Bedroom .............. Bedroom .............. Living room .............. [1]

BP=525
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(¢) Mr Wong’s family use the air-conditioning in their bedrooms from 7pm to 6am and the
living room from 5pm to 10pm daily. On Saturday and Sundays, Mr Wong will use the
living room air-conditioning for an extra 3 hours before Spm.

(i) Determine with explanation which of the packages is suitable for Mr Wong.
(Refer to page 22)

Answer Package ............ DECAUSE ummvmsnsss s s Ry G A s BT [1]

(ii) Calculate the cost of electricity usage (inclusive of GST 8%) by Mr Wong’s
family for air-conditioning for the month of July 2023.



1650

4200

6000

LIVING ROOM

:

1100
$S3

Floorplan of apartment. All measurements are measured in mm.

BP-~527



Package A

Package B

Package C

BP-528

Package D

9000 Btu/hr

MIDEA INVERTER SYSTEM 3

9000 Btu/hr

MIDEA INVERTER SYSTEM 3

9000 Btu/hr

MIDEA INVERTER SYSTEM 3

12000 Btu/hr

MIDEA INVERTER SYSTEM 3

AIRCON MAE-3M21D 7 MSEID- AIRCON MAE-3M21D / MSEID- AIRCON MAE-3M21D / MSEID AIRCON MAE-3M210 / MSEID-
09X 1+ MSEID-12X2{4 D¥X2+MSEID-12X 14 09 X 3 {4 TICKS} 12 X34 TICKS}
THCKS) INSTALLATION THCKS) INSTALLATION INSTALLATION INCLUDED INSTALLATION INCLUDED
INCLUDED INCLUDED
5$3,19%.00 $$3,149.00 $53,099.00 £83,249.00
553:399:06 tseve 390 553-349:00 tsave 59 $53;299:60 (ssve 8% S$83,449:00 (e 5%
S ra g+ g4 g g el ol s g+ e o g i ol % g i
ADD TO CART ADD TO CART ADD TO CART ADD TO CART
7 Add to ‘Wish List 0 Add o Wish List 2 Add o Wish List o7 Add o Wish List
Power consumption 9000 btu/hr unit 12000 btu/hr Outdoor unit

20W 24W

1420W

Electricity Consumption (kWh) = Power consumption(kW) x time (hours)

1kW = 1000W
July 2023
Sundw | mowtey | Toesbry | wonedsy | Thosdwy | patey | iy

29.96 cents/kWh !

Iz Ia 4 is 6 7 [8

7 : ‘ 0 o 12 [s: lu Izs

2774 cents/kWh (w/o GST] e v s 21
ELECTRICITY TARIFF F‘ g {;: lzs E
[wef 1Jul - 30 Sep 23] p t,,

End of Paper
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23

Marking Scheme

Jan® -15°

0.63

Leave your answer to 4 decimal places.

Calculate

-9.0530

T [1]
Factorise 9x* +12x—12.

Answer 3(3“’2)(" *2) [2]
The sine of an angle is 0 427
Give two possible values for the angle.

sin ' 0.427
L] Q

Answer 253 or 1947 [2]
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4, 8 students tock a test and their marks were recorded as follows.

8 10 9 13 10 9 x ¥

The modal score for the 8 students is 10 and the medianis 9.5.

If the range of the scores is §, and x <y, determine the values of x and y.

AMSWEE' X S v cine st temnes

5. A sum of money was shared among Allan, Ben and Chloe.

: 2 ; :
Allan receives — of the money and the rest was shared among Ben and Chloe in the ratio 3:2.

Find the ratio of the money received in terms of Allan’s : Ben’s : Chloe’s.

5 5 25

M1 for either
Charlie = z><2=i
5 5 25

Answer IO : 9 : 6 2]
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6. John is making two rectangular flower beds.
The dimensions of the larger rectangle will be four times the dimensions of the smalier
rectangle.
There is going to be the same depth of soil in each flower bed.
John needs 120 kg of soil for the larger flower bed.

Work out how much soil John needs for the smaller flower bed.

Arearatio =1:16 M1 for correct ratio identified

Soil needed = fllgx 120

Answer

BP-~534

7. T= Jdi for a particular value of w and d.

If w is increased by 20%, and d is decreased by 10%, determine the percentage change in 7.

New w = 12w

New d=0.9d
New T= |12 Ml
(0.94)
=1.28300 % (change from 1 to 1.28300 which is 28.3% change)
\L .

Answer ... 00T % [2]
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8.  Jamie is using the quadratic formula to solve a quadratic equation.
She substitutes values into the formula and correctly gets
. —9+/81-48
' 6
Find the quadratic equation that Jamie is solving, giving your answer in the form
ax” +hx+c =0, wherea, b and ¢ are integers.
-b=-9 = H=9
2a=6 = a=3
—4(3)(: =-48=>c=4 M1 for any | correct
X +9x+4=
Answer 3t 9r ....... 0 ...... [2]
9.
hm
l_h
dm

A ladder is leaning against a vertical wall as shown in the diagram.

The bottom of the ladder is « metres from the wali.

The top of the ladder is & metres above the ground.

The angle between the fadder and the ground is x°.

(b) Some safety instructions say it is safe to climb the ladder when 4= 3 .54

Determine the value of x when 4= 3 .34

3.5d

tanx =

x=tan '35 M1 (x = 74.0546041....)

Answer 2]

BP-535



BP-536
27

(b) Some different safety instructions say the angle between the ladder and the ground
should be 70°. The ladder is then moved so that x=70°.
Without further calculations, how does this change in angle affect the height, /7 metres,

of the top of the ladder above the ground?
The height will decrease

________ N

10. The table shows pairs of values of x and ).
X - S
v 400 625
(a) Which of the following statement is correct?
Statement A: voc x
Statement B: voc x°
Statement C: v oc x°
A: ﬂ)g;t@éy;tlo;
4 S
4 2
B: —0,9:62,5 =>y=k
4 5
C: 40.0 ¢223: y# ko
4.7 5
Answer Statement ... B ........... [1]

(b) Write a formula for y in terms of x.

k =25 (from part (a)) M1 (or B1) for 25

Answer ... 2752 PO 2]
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11.  Simplify.
(a) 3+p(3—p)

R
Answer ......... porepT 3 ........ [1]

9
M1 (for =)
.

I

ARIWOT o5 v ivnmvmmaprgevarvy o)

. - x+18 : .
12. Solve the inequalities x—3 < -z-x—z <X z and state the integer values of x that satisfy

them.
x—3<1xr2 Ex42£x+18
2 2 6
2x—6<3x—4 Ox—12<x+I18
—2<x 8x <30
x>—2 .\*SE or (xssiJ
4 4

-2<x3’E

4

Answer 07T 3
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13. A bag contains 12 blue marbles and 8 red marbles.
(a) A marble is chosen at random and then replaced.

What is the probability that it is a red marble?

Answer ... 7 ... 1]

(b) How many red marbles must be placed in the bag so that the probability of choosing a

3
red marble would be 5?

8+x 3

== M1

20+x 5

40+35x=60+3x

x=10

Answer ... ... 10 .................... 2]
3 4 ; T
14. Expressas ———; a single fraction in its simplest form.
x-3 x -9
B & M1 factorise into (x+3}(x-3)
(x+3)(x-3) (.x+3)(.r.—3)
(x+3)(x-3)
3x+5

Answer ... (x+3) (x ~3) ....... . 3]
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15. A train 180 m long passes through a tunnel.
The average speed of the train is 42 km/h.
(a) Express 42 km/hin m/s.

42 1000

X

1 60x60

t 1167
Answer . “7 accep m/s  [1]

(b) The train passes through a 2.4 km tunnel.
Calculate the time for the train to completely pass through the tunnel.

Give your answer in minutes and seconds, to the nearest second.

2400+180
11.666667

=221.142857... sec
=3.685714... min

=3min 41 .14 sec

M1 (for (2400 + |80)/rheir (a))

3 :
Answer ... min............ sec [2]

=2c+b
a

16. ab’ +c¢

Rearrange the formula to make ¢ the subject.
a’t’ +ac=2c+b M1 no fraction
ac-2c=b—a’h’

cla-2)=h-a’h’ M1 factorise

ANSWBE s 350 55 505,55 55 smmsin wam [3]

BP~539
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17. (a) Factorise completely 3ax +12hr—9ar—4hx.

3av—Yay +12hy — dhy

=3a(x -3} +4b(3r-x) M1 identifying 3« and 44

=3a(x- 3}’) —4h(x-3¥)
(3a-4b)(x-37)

Answer 2 e

o | (4h-3a)(3y-x)
(b) Show that {3n2+5) =7 is a multiple of 3 for all integer values of ».
Answer
on® +30m+25-7
=9n" +30n+18

:3x(3n:+ l()u+6)

Hence, (3n+3) —7 is a multiple of 3 for all integer values of #.

BP~540

18.  The timings of 106 students running a 100 metre race is recorded befow,

Time (x sec) 12<x<13 13<x <14 14<x<l1S I5LedlG

Frequency 3 3 6 2

(a) Calculate an estimate for

(i)  the mean running time of the students,

13.9375 accept 13.9

Answer . sec

(ii) the standard deviation of the mnning time,

0.93 —ne marks

Answer 0T

[1]
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(b) 1t was found that there was a mechanical error in the stopwatch used to time the run.
An actual 10 seconds is measured as 9 seconds by the stopwatch.

Explain how the mean will change after the adjustment.

(Do not accept if students go on to say dropby 10seconds)

vi B1]
28. Express as a product of prime factors, 168 =2"x3x7 and A =2"x3"x5.
Using the above information, find
. 168xm . .
(a) the smallest integers m and » such that 7 is a perfect square and m > i,
7
Answer m = 21 ..............
= A 2]

(b) the value of p and of 4 given that the highest common factor of 168 and 4 is 12.

[N

Auswerp=___

BP-~541
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19. 4 3Im B
2m
i m X
4m
D N &
(x - 3)m

The diagram shows a shape ABCDI

All the corners of the shape are right angles.
D=4m Al"'=2mand AB=3m.

The perimeter of the shape is 38 m.

Find the area of the shaded part /("4 of the diagram.
3+6+(x+3)+4+x+2=38
x=10

Area =2 (10)(4)+5(2)(3)

Answer m* [4]
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20. The points /” and () have coordinates (7,2) and (6, —3) respectively.

(a) Determine if the line y+5x =4 is parallel to 2.

Answer

Gradient PQ = o

=5+ -5 (gradient of line)

Line is not parallel to 1’0

(b) (i) Find the column vector () .

Answer ... .00

(i) Find [P_él_

1y +(-sY

Answer

(2]

BP-543
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In the diagram. triangle AB(" is an equilateral triangle.
X. Y and Z lie on lines AC", AB and B( respectively and AX = CZ = BY.

(a) Prove that triangle AXY is congruent to triangle ('ZX.

Answer

Angle X4Y = Angle ZCX (equilateral triangle ABC’)
AX = (7 (given)

AY =AB-YB

CX =AC-AX

Since AB= AC and AX =YB {(given),

CX =AY

AAXY = ACZX (SAS)

(3]

(b) Determine if triangle XYZ is an equilateral triangle.

Answer

BZ=BC-CZ=AC-AX=CX
AAXY = ACZX = ABYZ (SAS)
5 XY =XZ=YZ

. AXYZ is equilateral

Or using angles (sum of angles in triangle)

(2]

BP-544
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In the diagram. () is the centre of the circle. /. N, /. and ./ lie on the circumference of the

circle. The lines 2./ and N/. are extended to meet at K. The lines.//. and I’ are extended to
meet at A7. Angle /LK is 40 , angle /MN is 30 and angle JKI is x .
Write down an expression, in terms of x, for

(a) (i) angle PJM,

X+
Answer ‘40

(ii) angle NI,

Answer S e 1]

(b) By considering triangle JMP, form an equation in x and solve it

(x+40)+30+40=180 M1 (angles PJM +.JMP + MP.J)

70

Anmswerx= "7 ... [2]

BP-545
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23. p 4a O

A R

In the diagram, PORS is a trapezium where PQ =4aand PS =b. No marks for wrong
vector representation

A point 7 lies inside the trapezium where O7 : 7S =4:5

SR is twice the length of ().

(a) Express, as simply as possible, in terms of a and/or b,

4_)
(i) 05,
b-4a
Answer [1]
-
(i) 07,
1 (b - 4a)
Answer ... ... 9 ....................... [1]
(b) Determine whether P, 7"and R lie on the same straight line.
Aivwer
PR =%a+b TR =b+=a

PT =4a+ %(b—zm)

I;T =£Qa+ ib
9 :

PT = g(5a+b) #k PR

Therefore, I, 7'and R do not lie on the same straight line

(3]
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24.

In the diagram, a regular heptagon and regular pentagon are fitted together at the edge A/..
PAR and S1.Q are straight lines.
Find angle 7RD.

Angle AlsT = g =51.428...

Angle $1:4 =180-51.428...7=128.571...

(5-2)x180

Angle DA = =108 (= angle /<DR)

Angle DET =108-51.428...=56.57142...
Angle TR =51.428..+51.428..=102.857...
Angle TR =360-56,57142...—-102.857....—108

Answer




40

The table below shows the distribution of three types of apartments in three blocks of flats.

3-room 4-room S-room
Block | 10 20 50
Block 2 25 45 10
Block 3 30 S0 20
10 20 50
The information can be represented by the matrix T=| 25 45 10 |.
30 50 20

The floor areas of the 3-room, 4-room and 5-room apartments are 60 m?, 90 m* and 110 m*
60

respectively and this information can be represented by the matrix A =| 90
110

(a) Evaluate TA.

(b) Explain what the elements in TA represent.
Total floor areas in Block 1, Block 2 and Block 3 respectively.

(e} Maintenance fees are charged based on the floor area of the apartments in the three
blocks of flats. The maintenance fee rates ($/m?) for Block 1, 2 and 3 are $3, $4, and $6
respectively. Write down a Ix3 matrix C to show the maintenance fee rates for the

three blocks of flats.

BP-~549
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(d) Hence, using matrix multiplication. find the total estate management fee for these three

blocks of flats.

7900
(3 4 6) 6650
8500

Answer . [2]

26. (a) The first four terms of a sequence are 5. 9, 13 and 17.
The sum of the first # terms of this sequence is given by an’ + bn .
(i) Whenn=1, a+h=5.
Show that 4¢+2h=14.
Ansvier
When n=2, a(2) +5(2)=5+9
4a+2b=14

(1]
(i) Solve a+bh=5

4a+2h=14.
da+4h =20
2h=6 = b=3

a=2

Answera= ...
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(b)  The nth term of another sequence is n” + 4.
Anthony says,
“The nth term of the sequence is always a prime number when # is an odd number.”

Anthony is wrong.

Give an example to show that Anthony is wrong.

{can be forn =11, etc.)

Or any » that is an odd number that does not give #th term a prime number

ARSWEr [2]

~ End of Paper ~

BP~551
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1

(@) Solve L+ 2

x-1 x-2

(d) Simplify

Question | Answer

Mark Scheme Math Prelim P 2 2023

3a* +12a-36

ab=2b+a’ =2a

la

3x—-4

Answer

3
x'-3x+2 x-3

x=1—

® Simplity (a'b) ,(al,-a)%,

3{a+6)(a-2)
b(a-2)+a(a-2)

3a+18
b+a

K Dvnsunvenawroveranons P

Question | Answer

1b

s
LI

o

(¢) () Express ¥ +11x=15 intheform (x+a) +b.

Question | Answer

1ei

2
(x+5-!-] —45-1—
2 4

deoimal places.

(ii) Hence solve the equation x* +11x~15=0, giving your answers comrect to two

Question | Answer:

1cii

(.\‘+5-I—] =45-1-
2 4
1 1
+5—=:,’45—
™ 3

x=1.23 ot -12.23

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

€6G~dd



Mark Scheme Math Prelim P 2 2023

2 (a) Abigale has two possible options to invest a sum of money for 3 years.

Account A pays compound interest 6%, 8% and 10% for the 3 years respectively.

Account B pays compound interest 10%, 8% and 6% for the 3 years respectively.

Explain which, if any, is a better choice for Abigale’s investment.
Question | Answer

2a Both accounts pays the same
compound mterest.

A: Px1.06x1.08x1.1

B: Px1.1x1.08x1.06

...... (1]

(b) An amount of $3750 was placed in an account that pays simpls interest.
Affer 3 years, the balance was $4620. ‘
(i) Find the rate of interest

Question | Answer

4 Interest per yr = &O;M =$290

o x100% = 72%

3750 15

Interest rate =

Mark Scheme Math Prelim P 2 2023

(©) On I June 2022, Ben changed $$6200 into American dollars.
The exchange rate between American dollars (US$) and Singapore dollars (S$) was
US$1 = 8$1.37.

@i Calculate the amount of American dollars he would receive.

Question | Answer

2ci 6200
1.37

=4525.55

Answer$........on 2]

(i) On atrip to the USA, Ben bought a tablet for US$1899 from a department store.
When Ben bought the tablet, the store made a profit of 8%.
Calculate how much the store paid for the tablet.

-t Arfswer

.| 6200
’ 1.37
=4525.55

Answer ..o % 2]
(i) If the same interest is paid using compound interest, calculate the balance io the

account after the same time period.

Question

2bii oy
Bal = 3750 1+ 13
100

=46898.01

ARSERS. . . ocosis v B RATTTGES 2

ARSWEES. .. coovmsesnrere s 2]

vGG-dd
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3 The cumulative frequency graph below shows speeds in km/h of cyclists passing a certain

point during a race.

60
50
40
Cumulative
frequency 30
20
10
0 e t o : = 7
0 5 10 15 20 25 B
$peed in km'h
(a) Use the curve lo estimate
(i) the median speed of the cyclists, 19
Aaswer ....ooovienin..
(i) the percentage of cyclists having speed more than 21 kinib
585
Answer ........ s ......
(ii) the ninety-sixth percentile.
30

. kel 1]

. ki [1]

(iii) Complete the grouped frequency table of the speeds o1 we cyclists passing a
certain point during the race,

Speed
(xﬁﬁh) SSx<10 | 10Sx<15 [155x<20 [ 205x<25 | 2555 <30 | 3055 <35
Frequency 4 b 16 16417 Sid 2

[21

Mark Scheme Math Prelim P 2 2023

(b) In the previous year, the same race had taken place.
The box-and-whisker plot shows the distribution of the speed of the cvelists.

oy

i
h
v
L
1
3
-
‘
¥
!

b e

[ 0 15 20

25 30 35 4

= e

Speed inkm b

Make two comparisons between the performances of the cychists in the two years,

Use figures to support your answer.

-

3b

Median of previous year = 20, higher
than pmdian of current hear (19).

Better performance m previous year.

IQR of previous yr=11 which is
higher than IQR. of current vr (10)
Current yr's performance is more

consistent

6GG-~dd
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4 The variables x and yare connected by the equation

xl

Mark Schetme Math Prelim P 2 2023

- :
b s ¥
The table below shows some values of x and the comresponding values of v correctto 1
decimal place.
(@) Complete the table.
I 1.5 2 3 3 5 6
] 6.2 4.5 3.8 3.8 4.7 6.2 82
1
2
(b) On the grid at the next page, draw the graph of 3= x?+£ for 1ISx<6.
x
; v ) : 13]
(¢) Use your graph to find the value(s) of x in the range of 1< x£6 for which
—{+2—4=0.
5 x
Question | Answer
4¢ 1.8
33
APIEE X = s s arsevaissisivasssesss |2)
(d) By drawing a tangent, find the gradient of the curve at point (4,4.7).
Question | Answer
4d Tangeot line drawn
Gradient = 1.225 + 10%
ANSWEL . csivvnrvrivisisitivaveiovein [2)

(e) By drawing the graph y= %x+4 on the grid. find the equation in the fornt

2% +ax® +bx +¢ =0, which is satisfied by the x-coordinates of the points at which the
_two graphs intersect.

Question | Answer

4d Jine drawn

x
2% =55 =40x+60=0

Answer vivivinisiaaiviviciian 4]

966-~dd
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5§ The diagram below shows a solid cube ABCDEFGH.

(@

b G
E f
B

The solid cube was produced after recasting a solid spherical toy with diameter 10 cm.
Show that the length of a side of the cube is approximately 8.06 co.

Question

Answer

3
Length of cuboid = j%rz(ﬁ}’

= B8.0599

= 8.06 em

(b)

shown
BOEWEE < siviiisnmisivmasosivansn em [2]

An ant is crawling from the point A,
Find the shortest distance that it can take from point 4 to point G.

Question

Answer

b

Let M be the midpoint of EF.
The shortest distance is obtained if

the path taken is AM, followed by
MG,

shortest distance = AM + MG
= 2AM (since AM=MG)

=2 .JAE? + EM?

2

=2 j3.05992 + (-12-(8.0599})

= 18.0224
= 18.0 cm (3sf)

ANSWEF «ivviiviiininiianienn. ., €M [2]

10
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(¢) The solid cube is placed inside an open cylindrical container which has base radius 6 cm
and height 13 cm.

13¢em

6 cm

¥ cm?* of water is poured into the container at a rate of 2.5 em’ss umtil it covers
the cube as <hown in the diagram above.

(f  Caleulate the amount of time. in seconds, it takes for all the water to be poured .

i Question | Answer

Sei v

= m(6)°(8.0599)
4

- —3-11(5)3

= 387.95 cnr®
387.95
2.5

=155s (3sf)

Time requited =

ARSI i connivvanismmivinisives s [4]

(i) When the cube is removed trom the container, the water level drops by x cm. Assuming
that the watar loss is negligible upon the removal of the cube, caleulate the value of x.

Question | Answer
Sei Let the current height be A cm.
387.95 = n(6)h
h = 34302
x = 8.0599 — 3.4302
= 4,63

ANSWER oooiv e iiere e cm [2]

1GG-~d9
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6 In the diagram, 4, B, € and D are points-on the circle with centre 0.
The lines AC and BD intersect at £.
The tangent to the circle at C meets AD produced at 7.
ZACB =66°, ZCAD = 36° and AC =10em.

1 L] SRR 8 ST R

(a) Find the angle DCT.
Question | Answer
ba Angle DCA = 54‘t‘

360
(b) Show that the triangles BCE and ADE are similar.
Give a reason for ¢ach statement you make.

Question | Answer
&b Angle BEC = Angle AED (vert. opp £)

Angle CBE = Angle DAE (£ in same seg)
trianglés BCE and ADE are similar {AA similarity test)

12]

(2]

12
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(¢) Calculate DE.

Question | Answer

6e

DA=10c0s36°
ZDFE4=78>

DE _ 10c0s36°
§in36°  sin78°

DE = 4861518423
~3.86

{d) Calculate the length of the minor are BC.

Question | Answer

6d

ZBOC = 48
Arc longth = —2-x2xx 5
360

= 4.18879
~4.19cm

Answer

86G~dd
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7 Acity tow starting at Hotel 4 is planned, The coach travels 43 kin in the north-west direction
1o B, the zoo , where it stops for 3 hours. After the visit to the zoo. the coach continues its
joumey to a pupular seafood restaurant at €, 18 kin away, for lunch, Afier lunch, the coach
brings the tourists to visit a museum at D, 24 km away and £CDA = 85°,

N 18km B

A
(a) Find
) £BAC

‘Question [ Answer

b ZBAC = cos™t M,‘"_m:_
2(53)(43)
=18.,0372 =~ 18.0"
Angwer svesnannes 14
@iy ZCAD.
Question | Answer
™ £CAD = sin"(————““‘i“ 356]
- 53
=26.8°
ANSWEE L 12]

14
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(b) Find the bearing of C from A,

Question | Answer

b 360°-45"-18.0"
=-297.0°

AWEWEE oossivsvimnsivnasininieg
(c) Calculate the shortest distance from 2 10 AC.
Question | Answer
b Angle DAC = 68.2°
Shortest dist =24 xsin68.2°
=22.2836...
=223
ABSRE o canavanissvnar v, kin

21

(3]

66G-d9
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8 (a) O4BCis atrapezium where oD = pand (T(‘ = q OB and CD meet at X, 4B =20C

—_— 10
(b) The points 4 and D is shown in the grid below and A8 :[ s J
and OD = %()AV

B 1

SNONLY

Fry
5 =7
4

I

__.....‘-_—-—-—)" 5

q

.

G) Find |A‘él

rQuesli_on. Answer

Question | Answer

8ai CD=~q+p 8bi 1.2

CX =h(~q+p)=—hq+hp

pu—ry

OX =q+-hq+hp

2 O RRRPIPR PR | § |
(i) Find the equation of'the line BD.
Answer ‘h 131
Question | Answer
(fi) Given further that OX = kOB . find the value of 4 and of k. 8hii Gradient BD = :71
Question | Answer
8aii AB =24 },=_;x+5
OB=3p+2q
OX =hp+{1-h)q = 3ep+2eq
IR | h=% ANSWEr <oveeenieiiioneeinninenn [2)
Answer b= ......... S it [4]

099~d9
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89 (a) &=lintegersxO<x<12)
P = {even nunbers}
QO = {prime nwubers}
(@)  List the elements in P.
Question | Answer
ai 2,4,6,8, 10
Answer ......cocooiiiiiiiiiiianns
(i) List the elements in (P Q).
Question | Answer
Saii 1,9
ANEWEE «.oievusivivinsaiitivonammnsas
(iii) Complete the Venn diagram showing all the elements of &.
g
P Y
1§
(iv) Find the value of
(a) n[(PmQ)u(_)']
Question | Answer
b
Saiva 7
ity ArINEE: .. isisianaiinsansasasassess
) w[(PUQ)n(PAQY]
Question | Answer
Saivh 8
ABBWEE ;.o vsivmmomisdunimmensesiotn

(1

M

i

18
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(b) The table shows the number of cars owned by each of 25 families.

I 3 & 2 1
3 1 0 1
4 2 1 3 2
0 1 3 2 4
2 60 2 1 3

(i) A family is chosen at random.
Find the probability that it owns 3 cars.

Question I Answer

9bi S
5 .

ANSHAE ' covvsupvvsovmsmvovegeossseve LA}

(i) Two families are chosen at random.
Find the probability that one family owns 2 cars and the other own more than

3 cars.
Question | Answer
vbii )
oo
25 24
s 6
—x—
25 24
i
10

TGV cx5ver v GRS R RS E 141
(iii) A car is chosen at random.

Find the probability that it belongs to a family which owns 2 cars.

Question | Answer

Obii 12 1

48 4

Answer

196~d9
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9/10

Air-conditioners are designed to control both the air temperature and humidity. Choosing the
right cooling capacity for your air-conditioner is important for proper comfort and energy
optimisation,

An oversized air-conditioning system is costly and may cost more to operate. It might also not
properly dehumidify the space. This is because the air-conditioner cools the space too quickly
and then powers down before the moisture Jevel is reduced. On the other hand, an undersized
air-conditioning system will sot provide adequate cooling and dehumidification.

To properly size your air conditioning system, a useful rule of thumb is as follows:

Cooling capacity required in KW* = Total aircon floor area (m?) + 5
to convert to Btu/hi, multiply the cooling capacity figure in kW by 3412

Mr Wong has recently purchased an apartment and would like to instal air-conditioning units
1o the Main-bedroom, Bedroom, and the Living room.

(a) Find the total floor area of the rooms to be air-conditioned in m?.

10a

‘Main Bedroom + Bedroom +Living
Room

=(42%31)+ (41x3.1)+(6x2.9)
=13.02+ 1271 +17.4= 4313

AU 5505 insnsmmnsipsanatill 2]
(b) Calculate the required Btwhr for cach of the rooms.

Question | Answer

10b

Main Bedroom = 8885
Bedroom = 8673
Living Room = 1190

Answer Main Bedroom «.......c.... Bedroom ........c....s Living room .............. m

20
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(¢) Mr Wong’s family use the air-conditioning in their bedrooms from 7pm to 6am and the
living room from Spmto 10pon daily. On Saturday and Sundays, Mr Wong will use the
living room air-conditioning for an extra 3 hours before Spm.

(i) Determine with explanation which of the packages is suitable for Mc Wong,

Question | Answer
10ci B
Living room requirés more than 9000
btuhr
Answer Package ............ BRI .56 v ot in o oms B it Son A A FRASAT RO AR RARS m

(i) Calculate the cost of electricity usage (inclusive of GST 8%) by Mr Wong's
family for ait-conditioning for the month of July 2023

Question | Answer

10cii Bedrooms :

20W . 2units - 11hr~31 days

= 13640Wht = 13.64 kWhe
Livine Reom

Everyday : 24W * 5hr 31 days
=3720kWhr =  3.72 kWhr

Weekend : 24W - 3l - 10 days
= 720kWhr= 0.72kWhr

Qutdoor Unit :
Everyday : 1420W - 13br ~ 31 days
= 572260 kWhr =572.26 kWhr

Weekend : 1420W ~ 3hr - 10 days
= 42600 kWhr = 426 kWhr

Total = 632.94 kWhr
Cost = 632.94 kWhr ~ 29.96 cents

=$189.628824
~§189.63

AREWOF S0l s svsasvissbbamswisssones 71

¢94-dd
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1300 1800

1800
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Package A | ‘ Package BW \ Package C | [ Package D

P

’-

SHDEA INVESTER GYSTEM 2

ARCUIN MAE-SM210 7 MSEID
; ob
: IMETALLATIC
£52,199.00 582,14%.60 552.09%.00 553,24%.00
SERIG0D e M0 e IR HEXAP iven S
ADD TO CART ADD YO CART ADD TO CART ADD TO CART

Add 1o Wish List Ackd 1o Winh Lagt Actad 10 Wish Ligt
Power copsumption | 9000 btushe unit | 12000 btuhe | Outdoor unit |
: | 20W [ 24w | 1420w |

I Electricity Consumption (kWh) = Power consumption(kW) - time (hours) ]
1IkW = 1000W

July 202

29.96 cents/kWh ¥

13
2774 SN [wio GST!
2774 cents/<wb [wio GST) - e
VTR CIY TARIE "-—
ELECIR CITY TAR|# 5 ! e . b
[wet : Jub- 20 See 23] i
;

End of Paper
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