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Candidates answer on the Question Paper

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in
Write in dark blue or black pen.
You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or conection fluid.

Answer all questions.

lf working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.
The use of an approved scientific calculator is expected, where appropriate.
lf the degree of accuracy is not specified in the question, and if the answer is not exact,
give the answer to three significant figures. Give answers in degrees to one decimal place.

For r, use either your calculator value or 3.142, unless the question requires the answer in
terms of z.

For Examineds Use

BO

f:tr
J

:r:,i
'a':t:
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Mathematical Formulae

Compound interest

Mensuration

Trigonometry

Statistics

Total amount :

Curved surface area of a cone: to'l

Surface area of a sphere - 4nr2

1-
Volume of a cone = 1r'h

3
A

Volume of a snhere = 1n'
J
I

Area of a trianele ABC: :absnC'2

Arc length = r0 , where4 is in radians

Sector area:f ,' 0 . wberel is in radians
2

abc
sin,4 sinB sinC

az = b2 + c2 - 2bc cosA

1+ r
100

Mean =

Standard deviation =

Zft
Zr

Zr,'-
Zr

Zr,
Zr

2
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I

3

Answer all the questions.

Factorise completely TOmr - 4m2 +6m-15x.

Answer 12)

, 3s% 3.142 &6 7t _J

Write these numbers in order of size, starting with the smallest.

Answer
smallest

t2l
largest

7.05

A 21.5 C

In the triangle, I C : 21.5 cm, AB : 7 .05 cm ard, angle ABC : 90" .

Caloiate BC.

Answer BC =.-............. cm tzl

PartnerlnLeaming
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1

4

Shaqil invests $3500 at a simple interest of 2.302 per year for 5 years.

Calculate the total value ofhis investments at the end of 5 years.

Answer t...... 12)

5 p is inversely proportional to 6 .

The value of q is decreased by 87 .5%.

Calculate the percentage increase in the value ofp.

Awwer 12)

ParlnerlnLeaming
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6

5

A survey was conducted to find the number of occupants in each unit ofan
apartment.
The results are shown in the table below.

Number of occupants 2 3 4 5 6 7

Number of units J 6 _r 4 10 5

(a) If the mode is 4, wnte down the smallest possible value ofx.

Answer

(b) If the median is 5, write down the greatest possible value of:.

Answer

t1l

t1l

7 By writing each value correct to I signifrcant figure, estimate the value of

Show your working.

Answer t21

ParlnerlnLeaming
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6

E The volume of a cuboid is 1296 cm3.

The area ofthe largest face is 162 cm2.

The dimensions ofthe cuboid have integer values.

Find the dimensions ofthe cuboid.

Answer cm by cm by cm t2l

9 An aeroplane leaves Istanbul, in Turkey, at 01 45 local time.
The distance from Istanbul to Singapore is 9535.25 km.
The average speed ofthe aeroplane is 887 hm,4t.

The aeroplane arrives in Singapore at 17 30 iocal time.

Find the time difference between Istanbul and Singapore, stating whether the
time in Singapore is ahead or behind the time in Istanbul.
Show your working.

Answer Singapore is ........ ... .... by

PartnerlnLeaming
506
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7

I0 (a) Solve 1+14=7
x

(b) Express as a single fraction in its simplest 
"* Y -f

Answer

Answer

tll

12)

II

&r

The diagram shows three squares.
The length ofthe side of the largest square is 8x cm.
A point is chosen at random inside the largest square.

Find the probability that this point lies inside the shaded region.

t3l

PartnerlnL€aming
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12 A group of200 adults took part in a quiz.
The table below shows the distribution ofthe times taken to complete the quiz.

Time
(rmin) 30<t<40 40<r<50 50<r<60 60 <t <70

25 87 60 23 5

(a) Calculate an estimate of mean time.

Answer

O) This accurate pie chart shows the age groups ofa second group of adults
taking part ir the quiz.

(i) Find the percentage of adults that were aged 41 to 60 years old, that
took part in the quiz.

Answer % tll

t1l

(ii) Explain why it is not possible to calculate the number of adults over
60 years old that took part in the quiz.

Over 60

18 to 20
4l to 60

21 to 30
3l to40

PartnerlnLBaming
508
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I
13 tn a regular polygon, the ratio interior angle : exteriorangle:7 : 2.

Calculate the number of sides of the po$gon.

Ans+er t3l

14 (a) Expand and simplifu (3x+4t)'?.

,4nswer

O) Given that (3x + 4k)'z =9x2 -48x+64, find the value of t.

t2)

Answer k: tl]

PartnerlnLeaming
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15 ln the figure below, BI'and CE are parallel lines.

E is the midpoint of FD and ef =l ff .

2

B

A DF E

Find the ratio ofthe area of triangle CED to that of triangle ABF.

t3l

PartrlerlnL6aming
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16 The Venn diagram shows the elements of f, = {integers r: 1 < "r < 14} .

8

4

1

2

o

t4

i3
5 ll

7 i0

(a) Underline the correct statement from the list below.

(PwQ)'=o PwQ={3, 6, el

t0eP^8 P'r\Q={5,7, 10, ll, 13, 14}

@) Find the number of elements in

(r) (PuO)',

P'cQ

Answer

(ii) (PwQ)a(PaQ)'.

Answer

tll

t1l

t1l

PartnerlnLeaming
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t2

17 The diagram shows a quadrilateral AtsCD.

CB

A

(a) Construct the perpendicular bisector of-BC.

(b) Constuct the bisector of angle ,{DC.

(c) Point K is equidistant from I and C and equidistant from lD and CD.

Mark the point K on the diagram and measure the length Br(.

Answer BK:..................cm []

t1l

t1l

PartnerlnLeaming
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I3

18 (a) Simplifr (str"1;.

(b)
8lP

J'

Find an expression for q in terms of p znd r.

Answer

Answer

tll

l2l

19 (a) Express .r2 - 1 l.x + 13 in the form of (x + a)' + b .

Answer

(b) Hence, solve the equation x'?*11.r+13 =0, giving your answers to 2 decimal
places.

Answer

trl

t3l

PartnerlnLeaming
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20
A

C

B

Find the height ofthe side lB.

D

In the diagram,lB and CD represents the side of two buildings.
The angle of elevation of Cfrom.Bis 38' .

The angle of depression of Cfrom,4 is 15'.
The height of the side CD is 44 m.

Answer ...........................m 14)

PartnerlnLeaming
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2l (a) Two integers x and y can be expressed as a product oi their prime factors as

shown below.

x =23 x3' x5

y -- 22 x32 x5^

The lowest common multiple (LCM) of "r andy is 360.
The highest common factor (HCF) of .r andy is 60.

Find the values of n and m.

Answer n=........

(b) The square root of an integer z is equal to the cube of 32 x 5a .

Write z as a product of its prime factors.

Answer

tzl

12)

PartnerlnLeaming
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l6

C

13.1 cm

6.5 cm

15.2 cm

B

In the quadrilateral, AB:6.5 cm, BD:15.2 cm and CD - 13.1 cm.
Angle BAC =120'and angle ACB-27".

(a) Find angle BDC.

Answer

A

t4l

(b) Explain whether it is possible to draw a circle through the four vertices l, B, C
and D.

PartnerlnLeaming
516
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23 A.n aircraft has tluee sections, Business Class (B), Premium (P) and Economy @).

On an outbound flight, there are 14 Business Class passengers, x Premium passengers
and 150 Economy passengers.

On the return flight, there are 15 Business Class passengers, 76 Premium passengers

and 143 Economy passengers.

(a) Represent this information n a 2x3 makix, S.

BPE
Answer S =

Outbound

Retum
t1l

(b) The cost of the tickets for the Business Class, Premium and Economy seats

tickets are S3200, $1500 and $750 respectively.

Find, in terms of .x, the matrix T = S

3200

1500

7s0

Answer T =

(c) The ticket sales ofthe rettm flight is $3950 more than the ticket sales of
the outbound flight.

Find .r.

Answer x =

I2l

tll

trl

(d) Another matrix N = T - Explain what the element in N could represent.1
2

I
,

PartnerlnLeaming
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24 (a) Sketch the graph of y=)a2 -5x-3 on the axes below.

lndicate clearly the coordinates ofthe points where the gtaph crosses the
axes and the minimum point on the curve.

o -r

(b) Compare and explain the difference between the graph in (a) and the graph

Y =2x2 -5x+ 4 .

t3l

i1l

PartnerlnLeaming
518
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25 Car A and B participate in a race.

Carl accelerates uniformly in the first ?n seconds and continue at a corctant speed
before decelerating to a rest in l0 seconds.
Car.B accelerates uniformly to a speed of 12 m/s in l9 seconds.

Speed (mis)

t2
Car B

9.5

Car A

Time (seconds)
0 9T l9

(a) Find the deceleration ofcar,4 in the last 10 seconds.

Answer

(b) Given that Car I and B complete the same total distance in 19 seconds.
Find the value of 7.

Answer T =......

m/s2 l2l

t3l

PartnerlnLeaming
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(c) Find the time where the speed of car I is the same as the speed of car B,
,+ 0s.

Answer ...... s t3l

tGn&ofLBe?&D
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Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen.
You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or conection fluid.

Answer all questions.

lf working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.
The use of an approved scientific calculator is expected, where appropriate.
lf the degree of accuracy is not specified in the question, and if the answer is not exact,
give the answer to three significant figures. Give answers in degrees to one decimal place.
For r, use either your calculator value or 3.142, unless the question requires the answer in
terms of n.

The number of marks is given in brackets [] at the end of each question or part question.

For Examine/s Use

El:[reE

) ,...
Y/l

This document consists of 24 printed pages, including this cover page
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2

Mathematical Formulae

Compound interest

Mensuration

Tigonometry

Stattstics

sinl sinB sinC

a2=b2+cx-2bccosA

Total amount : 
"(, 

-, *-)'

Cnrved surface area of a conc: ml

Surface area of a sphere = 4twz

t
Volume of a cone: !n''h

3
A

Volume of a snh ere : 1 tr'
,

I
Area of a triansle ABC : - absinC-2

Arc length: r0 ,wherc9 is in radians

S."to, u."u = f r' 0 . where 0 is in radians
2

ab c

Mean =
Zn
*

Partn€rlnL€aming
522
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1 (a) Find the largest prime number x which satisfies the inequality - 1, , -, .

4

An-rwer

2(b) It is given that 4 (p'-qi.
3

(D Evaluate q when P : 0.5 and' r: - 0.25.

Answer q :

(ii) Express p in terms of4 and r

Answer p--........

tzl

(c) Solve the eouation ' ^* 
5 

=1.' (3 -zx)' 3 -2x

t3l

Give your solutions correct to 2 decimal places.

Answer x =......... or.......... l4l

ParlnerlnLeaming
523
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2 (a) Singapore received 19.12 million visitors in 2019 before the pandemic
restrictions.

Write 19.12 million visitors in standard form correct to 3 significant figures.

Answer

O) The total tourism spending in 2018 was $26.94 billion.
The total tourism spending in 2019 was $27.69 billion.

Calculate the percentage increase in the total tor.rism spending from 2018 to
2019.

Answer

(c) The number of Singapore residents travelling out in 2017 was 9.89 million.
ln 2019 this had increased by 8.087o.

Calculate the number of Singapore residents travelling out in 2019.

Answer

(d) From 201 8 to 2021 the number of Singapore residents travelling out
decreased by 91.9%.
In 2021 the number was 8.33 x 105.

Calculate the number of Singapore residents travelling out in 2018.

% l2l

t1l

tzl

PartnerlnLeaming
524
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(e) The cash price ofa camera in Singapore is $870.

(i)

(ii)

The hire-purchase price ofthe camera is $ 1056.

The hire-purchase price is a deposit of20% ofthe cash price plus
l2 equal monthly paynents.

Calculate one monthly payment.

Answer $

The price of the same camera in UK is 0510.
The exchange rate between Singapore dollan ($) arrd uK pounds (€)
is $1 = f.0.62.

Calculate how much cheaper the camera is in the UK than in
Singapore.

t3l

l2l

ParlnerlnLeaming
525

Answer $
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3

_tr

x x

x -I

The diagram shows nets of an open box.
It is made by cutting a square of side:r from each ofthe four comers ofa
rectangular cardboard measuring 20 cm by 30 cm.

(a) Find an expression, in terms ofx, for

(i) AB,

Answer AB :................. cm []

(ii) BC.

Answer BC=................. cm tll

O) If the shape is folded along the dotted lines to make an open box, show that

the volume of the box,y cm3, is given by y = 4x' -lOOx' +6OOx .

Answer

t2l

(c) Complete the table of values for y = !,a3 - 100.12 + 600x .

x

B

C

A

D

.x.tr

x 1 2 J 4 5 6 7 8 9

v 504 832 1008 1056 r 000 864 6'72 216

PartnerlnLeaming
526
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(d) On the grid, draw the graph of y-4xt -lOOx'+600x forl (;r ( 9.

I

t3l

PartnerlnLeaming
527
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(e) Use your graph to frnd the greatest value of;r when the volume of the box is
equal to 800 cml.

Answer

(f) Explain how the graph shows that the volume ofthe box cannot be equal to
I 100 cm3.

cm tll

tll

PartnerlnLeaming
528
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4

3x

5.r

.I/, height
of water

12 cm

Figure 1 Figure 2

Figure I shows a cylirdrical container with a cone attached to the top and

a hemisphere attached to the bottom.
The cone has height 3.r cm.
The cylinder has height 5.r cm.
The hemisphere has radius 2x cm.

(a) The height of the whole solid is 25 cm.
Show that x = 2.5 cm.

2x

t3l

M

PartnerlnLeaming
529
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(b) The container in Figure I is filled with water to level M at a height of 12 cm
from the bottom of this container.

Find 11, the height of the water if the container is tumed upside down as

shown in Figure 2.

PartnerlnLeaming
530

Answer cm t6l
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5 A straight line, /, with equation 3 + * = I is paratlel to the line 4x -y : 0al0

Line /

M x

(a) Show that the value ofa = -5.

(b) State the coordinates of points M and N, where line / intersects the .r and

y-axis respectively.

Answer M(.........

N(..........

o

t3l

) tzl

PartnerlnLeaming
531
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t2

(c) Find the perpendicular distance from this line / to the origin.

Answer ......... unie [2]

(d) Line 4r - y : 0 intersects the line y : l0 at point P

Explain why,tlilPo is a parallelogram.

l2l

(e) Calculate the area ofparallelogram MNPO

Partn6rlnLeaming
532

Answer units2 121
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6 The diagram shows a circle RQPL9, centre O.

UPY is a tatgent to the circle. The chord PR and the diameter ,SQ iotersect at X
Angle PLS: 122" and angle QSR: 28'.

x

P

O
V

s

T

U
(a) Find angle RXS.

Give a reason for each step ofyour working.

(b) Find angle pPIl.
Give a reason for each step ofyour working.

Answer Ar.gle RXS l2l

Awwer Al,g]e QPY : .......... l4l

122'

PartnerlnLeaming
533
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l4

Answer 2 t3l..,.., cm

PartnerlnLeaming
534

(c) Sp: l0 cm.
Calculate the area of the major sector OSRQP.
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7 The first four terms in a sequence of numbers, T\ Tz,Tt,T.a,.... are given below.

Tr: lz +4 =5
Tz: 22 +8=12
Tt: 3'z+12--21
Tq = 42 +16 =32

(a) Find the fifth term ofthe sequence.

Answer

(b) Find an expression, in terms of n, for 7".

Answer T"

tll

t2)

[Turn overPartnerlnLeaming
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(c) The difference, D, between two consecutive terms ofthe sequence is Tn*t - 7".

ShowthatD-2n+5-

(d) Explain why the difference between two consecutive terms ofthe sequence
is always odd.

t3l

tll

ParlnerlnLeaming
536
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8 (a) The position vector ofpoint R is

The position vector ofpoint ,S is

(i) Find the magaitude of R,S

Answer

(ii) 7 is the point on RS with coordinates (( 5).
Find the position vector of 7.

t7

/ -s\
[-,J

0

12)

t3l

PartnerlnLeaming
537

Answer
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(b)

18

qN
OPQ is atriangle.

OF:p and Og: q.

R is the point on PQ such that PR : RQ: 1 : 4.
M and Iy' are the midpoints of OR and OQ respectively.

(r) Express PR in terms of p and q, as simply as possible.

Answer

(iD Express OM in terms ofp and q, as simply as possible.

P

,R

p

oa

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

t2)

(iii) What type of quadrilaleral is RQNMI
Justifu your answer using vectors.

because

PartnerlnLeaming
538
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9 (a) A fruit distribution company recorded the masses of 200 pears in a cold
storage room.
The cumulative frequency curve shows the distribution ofthe results.

200

160

t20

Cumulative
frequency

80

40

0 Mass (g)

(i)

60 80 100

Use the curve to estimate

(a) the median mass,

120 140 160

Answer

(b) the interquartile range ofthe masses-

PartnerlnLeaming

c tl]

E l2l
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539
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(ii)

20

The distribution company only delivers pears with a mass in
between 80 g and 120 g from the storage room to supermarket and
rejects the rest.

Calculate the percentage ofthe pears from the storage room
delivered to the supermarket.

Answer ................, -...... % 121

(iii) Several days later, it was discovered that the weighing machine had
been faulty and was 20 g more.

State the correct value of

(a) the median mass,

Answer ...................... ... C tll

(b) the interquartile range ofmasses.

Answer ......................... g tll

PartnerlnLeaming
540
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(b) The fruit distribution company employs 15 workers.

One ofthe 15 workers is selected at random.

The probability that it is a woman working part time is 1 .

Two of the I 5 workers are selected at random.
I

The probability that they are both men working fulltime is :.

Complete the table of information about the l5 workers in the company.

Part-time workers Full-time workers

Men

Women 4

t3l

PartnerlnLeaming
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ITurn over

I

I



BP -542

22

10 Tomi is planning his exercise routine.
He records his body mass and average speeds for running and cycling.

Body mass 80 ke
Run-ning speed 1l km,&
Leisure cycling speed l2 km,&

A scientific research in the table below shows the approximate calories used
during 30 minutes of aerobic exercise for different body masses.

(a) In his first week of exercise, Tomi plans to go for 3 sessions of leisure
cycling. He will cycle the same route each time.
The three sessions ofcycling meet the time for recommended health benefits
in one week.

(l) Work out the distance ofone ofthese cycling sessions

Health advice

For recommended health benefits, adults should do at least 150 minutes of
moderate intensity aerobic activity or at least 75 minutes of vigorous-intensity
aerobic activity each week.

For additional health benelits, adults should increase thet moderate-intensity
aerobic activity to 300 minutes each week or an equivalent combination of
moderate- and vigorous-intensity aerobic activity.

Ruming is considered vigorous-intensity aerobic activity.
Leisure cycling is considered moderate-intensity aerobic activity

1 minute of vigorous-intensity aerobic activity - 2 minutes ofmoderate-
intensity aerobic activity, e.g. 10 minutes of running: lQ 6nutes of leisure
cycling.

Body mass

60 ke 70 kg 80 kg 90 ke
Leisre cycling l0 km/h ls0 165 180 195

Leisure cycling 12 km/h 175 200 220 240
Running 10 km./h 350 380 410 450
Runnine I I km/h 400 450 500 550

PartnerlnLeamingg2

Answer km l2l
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(iD Work out how many calories Tomi uses in these 3 leisure cycling
sessions.

Answer calories l2l

@) After one month Tomi changes his routine.

Tomi aims to achieve additional health benefits.
He decides to do a 12 km leisure cycling 2 times each week and do a 5 krn
run 4 times each week.

Tomi says that he is able to achieve additional health benefits following the
new routine.

Is Tomi correct?
Justift your decision with calculations.

PartnerlnLeaming
543
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MI

AI

7

8"8
! too

=0.4

2.39x8.46

96.2

MI

AI

8

Heisht ofcuboid = 
1296

" 162

=8 crn

Length x breadth = 162 cm2,where length>8 cm and
breadth>S cm.

Hence the dimensions ofthe cuboid are

Let the largest base be face.

I Scm 9cm

N,I I

MI

AI

9

887

= 10.75 hours

=10 hours and 45 minutes

Time in Islanbul when plane reached Singapore
- 0l 45 I l0 hours and 45 minutes

-12 30

IS hours.

Time aken for the flight
9535.25

Time difference
:1730-1230
= 5 hours

BI

10a

5
7

1+u=t
x

x
5x=--
7

N
OJ
a0

PartnerlnLeaming
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10a

20

72x -8- 5r -5

3x-2 x+l

20 20

54
4(3x-2) s(x+t)

20

7x-13

M1

AI

l1

Probability it lies inside the shaded region

64x" -16x'
64x2

3

4

Area of largest square

= 18x)'z

= 64x2

Area ofunshaded region

= (5r)'z - (3r)'?

=16x2

M1

A1

48.r'z[B 1]

#.,

Or

I a Mean time : 39.8 minutes B1 Use ofcalculator
l2(bD Percentage

= 
50 

xt00%
360

=13.9%
B1

l2(bii) number of adults who took Dart itr the
gi4iry@,E and hence i1 is not possible to
calculate the number ofadults who were over 60 years

The total

that took in the

R1

13 Exterior angle of polygon

= 2x180'
9

= 40"

Number of sides of polygon

3600

40.

= 9 sides

M1

MI

A1

Equafing 9 units to
180' or equivalent

co
o)
!o

PartnerlnLeaming
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l4(a) (3x+4k)z

=9x2 + 24tu +l6kz B2 Ml if they are able to
show correct
expansion or
multiplication ftame.

l4(b)

15

t (")

24k=48
k =-2

Area of triangle CDE _ (i)' I

Area of riangle BDF 4

Area of frtar,gle ABF 5

Area of triangle BDF 4

Area oftriangle CED : Area of triaagle ABF

i:5

10eP^Q

B1

l!,t I

M1

AI

BI

16Oi) n[(PuO)']=6 BI

r6(bii) tr[(PwQ)r:(P aQ)l--s B1

$o
@
d

PartnerlnLeaming
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17 a,b B1
BI

17c 3.8cm Bi Allow e.c.f

18(a)
(tt*"1;:rr,n

l

R2
81 for 3-r3 seen or

for 27 x* ,

k:0 or axe , a*0.
l8(b) l6P

2e

2q

4p'q =3,
Q=4P-3r 82 81 for 2aP or 23'

l9(a) llx--
2

_69
4

x'-llx+13=
2

B1

le(b)

(,-

(,-

i
I

_€;
4

69

4

2

2

l1

l1

x- ! = 14.1533
2

r = 9.65 or 1.35

MI

A1,A1

Allow Ml ecf

LO
OJ

o_

ParlnerlnLeaming
550

I

I

I

(a)

(b)

I

L t tt,- -.v.s

I



BP- 551

z0 AA
tan 38o = -l

BD

BD
44

56.3174...m
tan 38

AX
tan 15" = 

-

56.3174

AX --56.3174t^t15" = 15.0902...m

AB =15.0942+44

=59.lm

M1

MI

MI

A1

Allow Ml ecf

2t(a) n

m

I

I

BI
BI

21(b) J| =3u x5"
z --312 x5u

M1
A1

22(a) BC 6.5

sin120" sir,27"

BC= 6.5sin i20'
sin27"

--12.3993...cm

12.3993'1 = 13.12 + 1 5.2'z - 2(1 3. 1)(1 5.2) co s zB D C

oo, - *"-,(tz.3gg3' -tl.t' -'ls.z'\
\ -2(l3.lxls.2) )

= 51.3o

MI

M1

M1

AI

Allow Ml ecf

22(b) ZBAD + ZBDC = 120+ 51.3 = 171.3" + 180'
Since opposite angles BlD and BDC are nol
supplementary, they are not angles in opposite
segments. Hence it is not possible to draw a circle
thiough the four Doints. B1 Allow Bl ecf

23(a)

'=(

t4

l5

x r50

14176
B1

23(b) 3200

1s00

750'=[
l4
15

x 150

14376

_(-(.

_(-t

14(3200) +1s00x+ 150(750)

I 5(3200) + 76(1 s00) + 143(7s0)

157300+1500;r \
26s2so )

B1
BI

Bl for each element
in the matrix

(o
o
@

PartnerlnLearning
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23(c) 269250 = 15'7300 + 1 500x + 3950

x =72
BI

23 (d)

,\4

The elements in N could rspresent the average of the
licket sales ftom both the Outward and Retum

Conect Shape (U shape)

Correct Intercepts ( .r - int = -0.5,3, y - int = -3 )

Correct minimum point (1.25, -6.125)

tsl

MI
MI
A1

24(b)

25(a)

The graph in (a) will be 7 units lower than the graph

y =Zxz -5x+4.

. 9.5
decceleratlon = 

-l0
= 0.95nr/s':

A1

MI

AI
2s(b) ll

:02X19) = :(9- r+19X9.5)tt
228=266-9.57
T=4

M]

M1
AI

2s(c) Let time be ,
s 

= 0.95
19-t
s = 0.95(19-t)

12 =!19t
12 _ 0.95(19-4
19t
lZt =342.95 -18.05t
,=ll.4sec

MI

MI

A1

N
OJ
6D

o-

PartnerlnLeaming
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QTSS PRELIM 2022 MATH 4fl5N P2 MARI(NG SCHEMT

r{
OJ
oo

o_

x <20
The largest prime number x is 19

BI
BI

1a

BI
1b(i)

e= | or o.s3r

MI

MI

A1

rb(i0

4r

J

p'-4 o

)a+a, 
o, n'-x

3q +8r
2

or P=t
d+ r

J
2

3

2

p

.3D'=-a+' 2'

MI

B1

M1
A1
AI

lc

2a

x , 5(3-2x) _,
G18- o-r$-'
15 -9x

(3 - 2x)'
4x2 -3x-6=0
x=1.656r,1.66(2 dp.) or

x = -{.906 = {.91 (2 d.p.)

I .91 x 107 (to 3 s.l)

MI

A1

x 100%
27.69b-26.94b

:2.78%(3s.f.)
Percentage increase :

26.94b

ll)

Ml or OE
A1 (exact)

2c Number fravelling out in 2019 = (,r_..irorYrj,ro;? .U,",

Ml or OE

A1 (Accept
10.3 x 106)

2d
Number travellins out in 2018 

: ,?**,.1,d, o ..a,

M1

Ml or thet
deposit
A1

Deposit: 2x870=174

Total monthJy payments : 1056- I 74 = 882

One monthly paym"ol = 
982 

= 573.56

2e(i)

M1

A1

2e(lt)
Price of camera in Ur : $5lo=$gzz.sa

0-62
Camera in UK is cheaper by: $870 - $822.58: $47.42

ParlnerlnLeaming
553
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3a(i) AB: 30-2x B1

3a(ii) BC: 20-2x B1

JD Volnme of the box, y: x(30 - 2x)(20 -2x)
y: 4x3 -loox2 +6oox (shown)

M1
AI

3c 448 B1

3d ,t'

r

81 - at least
5 points
plotted
correctly
B1 - ali
points
plotted
correctly
B1 - smooth
curve drawn
for 1<;r<9

3e 6.3 (read accurately based oa their cl,':rve) B1
N

o,)
ol)

o-
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I

I

-n.

{+++l_+-+"}+_+!"{.li,.--}+.;{-i"+:ti+-{-i.+-Fr+i,t+. r++++fj-i_l"J-l

+-ttri.1+l.t-i+tii-f ]-t-+..-*fi,.it.+.iti+fr ti"t.t-H-i+tttri-.t*

++i-

FT -l-Ft-.t+.++.lr-i+i-t++i+{-j'{-t-t+i-t.i..t.i+-+ t l++{+.+t-i-t-+l-+++t+

-I.1+,r-i,t{-i-ti!i+-u-i i I I i I i I I i I i, r i I r I I i I I I i i t+11-i-i.t+r

ffi
tril-#t+ffii+ffirt*ffi#

-ltl.i4{ 1-11. -r ll, +.4+1-}-rl+;*tr i+=+l-++ !.1 H+i-r-+++=l +++

.tll.1-H+1.+-i{+tt -1..i{Ji"]-i-}ti+la.+i+ }.t++t"l.ft!xr+l|i+1-t.l

+1-Fl"++-rl-lii+i-+.|+i++i-Fi++i+i.i-j-i+l-++i.l++-l-r-{-}1-i+ff *
ffi

ir-
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3f

4a

The volume of tle box y cannot be equal to I 100 cm3 for all real
value of .x because the maximum y is below, : I 100.

Height = 3x +5x +2x
25 = lOx
.r : 2.5 (shown)

B1

I
MI
M1
A1

4b

I
5a

Volume up to level M
14
2.)

(s)'+z(s')(z)

-261.799 + 549.78

- 8t 1.58

Volume upside do
I

(s)' (7 .s) + r(s)'? (h)wn: -E
3

81 1.58

615.23
i96.35
25nh

t- 25nh

h =7.83
H=7.5+h

=7.5 + 7.83

= 15.33 z 15.3 cm (3 s.f.)

Rearrange the equations without solving simultaneous equations

Compare gradient of l.he two lines: *4 = 4
a

a=-5

M 1- correct
volume
261.799 or
250

3
I0{tt- 549:18
or l75n
M1- 196.35

125
ar 

-fi2
Ml - 615.23

1175
Of 

-lt
6

M1 - 7.83

A1

I
M1

M1

A1

5b M(-z:,0) Accept r-f ,ol -,-f ,,
x(0,10 )

B1

B1

5c MN: 1O'?+2.5: -10.308
1*19*2.5=l rTrlNrd22
25=10.308xd

d:2.4253 e 2.43 units (3 s.f.)

M1

M1

A1

5d NP /l MO (NP and MO are bothhorizontal lines or both gradient - 0)

MN /l OP (line / is parallel to 4r -y :0 or both gradient : 4)
MNPO is a parallelogram.

B1
B1 CO

OJ
u,

ParlnerlnLeaming
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5e

6a

Area of triangle OMN : 1 x 10x 2.5 = 12.5

Area ofparallelo gram: 2 x 12.5 : 25 units2

l.9,RP = 180' - 122' - 58' (angles in opposite segments)

ZRXS: 180' - 28' - 58":94'(angle sum oftriangle)

Ml or OE

A1 (Accept
25.0 if using
MN-
10.308 in
calculation)

B1 reason
stated

81 - 94'

6b ZOQP :58' (angles in the same segment)

IOPQ = 58' (isosceles AOQP)

ZOPI/: 90" (radius perpendicular to tangent)

IQPV=90" - 58" = 32o

B 1 * reason
stated
B I - reason
stated
91 - reason
stated
BI

7a

6c 0=2xl22o:'r44o

Area of major se *or osnAr - Teolfl' "' l O,'n. 2ss rud)

45

M1

MI

A1

B1

7b T, for first term -- ,r2

T, for second term: 4n

T, for tlre sequence = n' +4n

B1

B1

T,n; - T, = (n +l)'? + 4(z +l) - (n2 + 4n)

= n2 +2n+l+4n+4-n2 -4n:2n +5 (shown)

MI
MI
A1

7d Since r is a positive irJege4 2n is even number
Even number * odd number - odd number. BI

$
0)
uo

o-
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8a(i) ns=OS-OA
/-\ 1/I/1 I_=Ll-l-
\ -./ \
(rz\

Ir.,]

;)

l*l= 122 +32 = 12.4 units (3 s.f.)

B1

B1

8a(ii) RI - -rRS

k
k

k+5
6 )=.(

12

3
or equating gradient ofRT and RS

+s=2(t2)
-19

fl e\

['.J
oT=

MI or OE

AI

8b(0 PQ= q-p

PR=!
5

=1
5

PQ

I
q p

5

Ml or OE

A1

8b(i0 OR=OP+PR
1l=P+:Q-:P
55

t4= -Q*:P55

ou --Lon
2
1l 4:t(;q+;P)
I=to(q*oP)

Ml or OE

A1

8b(iii) Ll
RQ= 

= 
P8= =(q-p)5)

tl')
MN = oN - oM =;o- *(e 

++n)- ;fl- nl

@ is scalar multiple of ffi so they are parallel and

RQNM has one pair of parallel side
to be supportedso RQNM is a trapezium by correct reason)

BI

B1
B1

LO

PartnerlnLeaming
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ea(i)(a) 104 g BI

ea(DG) Q3*Ql=113-93

:20 s

Ml (either
113 or 93)
A1

9a(ii)
Percentase delivered 

172 16 t looolo- 200
_ 78%

MI

AI
9a(iii)a 84e

BI
9a(iii)b 2og BI

1Oa(i)

9b
Number of part-time women workers = ]xtS =:

5

Total number of male workers: l5 - 7:8

Let the numbsr of part-time male workers be .:r

8-r 8-.r-l I

-x-=_
15 145

(8 --r)(7 -r) 1x42

Part-time workers Full-time workers
Men l 7
Womea 3

Distance= Speed x Time

=12k ,4,* 150h

60
=30km

Distance ofone cycling session : l0 hn

210 5x42
(8-x)(7 -x)=a2
x2 -l5x +14 = 0

"r = 14 (rejected) or ,=1

B3

MI

A1

10a(ii) For 30 mins of leisure cycling : 220 calories

For 150 mins, calories used = ]i9 x 220 = 1 100 calories

BI

B1

10b

aerobic activity (leisure cyc ling)

For one week

Duration of moderate-i
81 for
multiply

(o

PartnerlnLeaming
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- 1l Ln- 12tm.t
::h
= t2$ ubr

Dur*tioa of vigarous-iatcruily *embic *ctvifir (nm:n;l
. 5Lm

=4 x 

-

lllnh
= 1.tr81 h
= t0&.086 nins

TcXl equivdor u&irtiat cf B.derats *Bd ugoroq- uteasrtl
rerohic ectirin = 1:0 fti + r:116*^086 ur: = llf lYl Eits
', J{$ mirr<

Coqciusir: fii is ccrlct ar bs E$ rhc liEe!

quishry l
aud 4
correct\'.

1l tm
E1

*. 5tE
I t LB/h

I I cmver{
to misute

l.l Lag,h

81 l.l8.l7:

81 correct
conchsion

r'.
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