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2

Mathematical Formulae

Compound interest

Mensuration

Trigonometry

Statistics

Total amou*: 
"(,. #)'

Curved surface area ofa cone: nrl

Surface area ofa sphere = 4rEr2

Volume of a cone : L*'h
3

Volume of a sphere : **t
3

Area of atriangle ABC: !absinc
2

Arc length : r0 , whered is in radians

Sector *ru:f;r'0, where I is in radians

abc
sinA sinB sinC

a2 : b2 * c2 -ZbccosA

Mean =

Standard deviation =

PartnerlnLeaming
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Answer all the questions.

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

o.lbi o.loi * 0.7a7

Answer tll

2 (a) The chart shows the annual sales of bicycles of four companies lri,2019.

Annual sales of bicycles in 2019
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Company

Explain how the chart above may be misleading.

PP

t1l

O) The number of bicycles sold by BB company lm2019 was 5000, correct to
the nearest thousand.

Write down the maximum number of bicycles BB company could have sold
lm2019.

Answer bicycles t1l

PartnerlnLearning
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3

2

simpliry (r')i r(y')'.

Answer t21

4 (a) Express 504 as a product of its prime factors.

Answer

(b) m andn are both prime numbers'

Find the values of m and.r so that 504 x A is a perfect square.
n

I1l

tll

PartnerlnLearning
531

Answer m:
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5 Karen invested $5000 in a savings fund for 5 years.
The fund increased by 3% every year.
Find the total amount of interest Karen will earn at the end of 5 years.

Answer $.. l2l

6 solve the eouation 
j- - 7

' 3x-l 2x-3

Answer x: ....... l2l

7 A box contains 5 green pens and 7 blue pens.
Two pens are taken from the box at random with replacement.

Find, as a fraction in its simplest form, the probability that the two pens are the
same colour.

Answer

532
[Turn over
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I Solve the inequalities 7 3 '*-!t .tt .
3

Answer l2l

9 P is inverselyproportional b dz .

When F:4,d:3.

Find d when F: 9.

Answer d:.... l2l

10 (a) Express x' -6x-8 in the form (x-p)' -q .

Answer

O) Hence, solve the equation x' - 6x -g = 0 , giving your answers correct to
two decimal places.

tll

PartnerlnLeaming
533
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11 f= {integersx : 10 <x<20)
P: {prime numbers}

Q: {multiples of 3}

(a) List the elements in

(i) P,

Answer

(ii) P aQ.

Answer

(b) Write down the set represented by the shaded region.

xI

Answer

lll

Ill

i1l

PartnerlnLearning
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12 (a) Sketch the graph of y - -(x-6)(x+4) on the axes below.

Indicate clearly the coordinates of the points where the graph crosses the

x- andy- axes.

Answer

x

(b) Write down the equation of the line of symmeky of the graph'

Answer

v

l2l

tll

PartnerlnLearning
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13

600 m

N,

The diagram shows the positions of three pavilions, P, Q and R in a park.
PavilionR is 600 m from Q.
Angle PRQ:94" andangle kPQ:39".
The bearing ofR from p is 300'.

Find

(a) the bearing of Q from R,

Answer

(b) the distance betweenP and.R.

Answer

a

tll

...... m t2l

PartnerlnLeaming
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14 PQRS represents the area of a school garden.

Answer

On the diagram,

(a) construct the bisector of angle PQR,

(b) construct the perpendicular bisector of PQ,

(c) A shelter is to be built in the garden.
The shelter is to be located midway between points P and Q and, is nearer to
lines Rp than PQ.

Mark clearly a possible location for the shelter. Label the location as L

,s

R

OP

l1l

t1l

537

tll
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11

D

In the diagram, CAD and CBE arc straight lines.
C14 is the diameter of the ckcle ABC.

Explain why AE is the diameter of the circle ADEB.

t3l

PartnerlnLeaming
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A

In the diagram, A, B and C are points on a circle, centte O.

Angle ACO: xo and angle ABC = 3xo.
Findx.

Answer x:..... t3l

t6

PartnerlnLearning
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17 Factorise completely

(a) 9x3 -4xy2 ,

(b) 4cp+lUdq-8dp-5cq.

Answer

Answer

l2l

12)

18 The mean height of the group of students is 169.5 cm.

The mean height of the girls is 162 cm.

The ratio mean height of the girls : mean height of the boys is27 :29.

There are 2 more boys than girls.

Find the number of girls.

Answer i4l

PartnerlnLeaming
540
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t4

Answer

(ii) the distance travelled by Car A for the first 2 seconds.

Answer

rnls2 tll

m tll

Answer v : ... .. m/s l2l

BCarv

ACar
Speed
(m/s) 11

0 2 9 Time (r seconds)

The diagram shows the speed-time graph of two cars, A and B'

Car A, starting from rest, accelerates uniformly for 2 seconds until it reaches a

speed of I1 m/s. It then continues to travel at constant speed.

Car B starts from the same point as Car A, but 2 seconds later.

(a) Find

(i) the acceleration of Car A when r: 1,

O) Car B accelerates uniformly from rest.
It overtakes Car A when f : 9 seconds.

Find v, the speed of Car B when it overtakes Car A.

PartnerlnLearning
541
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20 An aeroplane leaves San Francisco at0210local time on Saturday.

The flight distance between Singapore and San Francisco is l3 563 hm.
The average speed of the plane is 775tffi{h.

Singapore is ahead ofSan Francisco by 15 hours.
Find the local time and the day on which the aeroplane arrives in Singapore.

Show yourworking.

Answer Arrives at .... (time) on.............(day) t4l

PartnerlnLearning
542
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t6

40 cm

44-litre backpack 18-litre backpack

The diagram shows two geometrically similar backpacks.

The larger backpack has a capacity of 44litres and the smallerbackpack has a

capacrty of 18 litres.

(a) The height of the 18-titre backpack is 40 cm.

Calculate the height of the 44-litre backpack, giving your answer to the

nearest centimetre.

Answer

(b) The ratio surface area of larger backpack : surface area of smaller backpack
can be written in the form fr: 1.

Find the value of k, giving your answer to 2 decimal places.

Answer k:..........

cm l2l

543

121
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22 A sequence is given by:

where tis a constant and k * 0

(a) Find yrin terms of /r.

O) Show that yr=2kz +3k+1.

Answer

(c) Given that h = 1, find the value of ft.

lt=l
!n+t=Y,(k+Y,)

Answer t1l

t21

Answer k:... 121

PartnerlnLearning
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23 (a) The stem-and-leaf diagram shows the number of working hours of 15 employees
in a week for company A.

25

01

18

CompanyA

8

45 559
3

4

5 0 1

6

3

8

Key: 3ll means3lhours

(r) Find the median working hours for company A.

Answer

(ii) Find the range of working hours for company A.

hours t1l

hours tllAnswer

(iii) Calculate the percentage of workers who worked less than 40 hours.

Answer % tll
(b) The number of working hours in a week for company B is represented by the

box and whisker plot below.

4A 45 50 52.5 55 60 Gours)

Make two comments on the working hours in a week for companies
A and B.

I

,

t2l

PartnerlnLearning
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24 A satay shop offers two types of combo sets.

Combo Set X includes 20 sticks of chicken (C), 10 sticks of mutton (M) and 10
sticks of beef (B).

Combo Set Y includes 25 sticks of chicken, 15 sticks of mutton and no beef.

(a) Represent this infomration in a2 x 3 matrix, P.

CMB

Answer P -

(b) The cost of a stick of satay is 90 cents for chicken, $ 1 .20 for mutton and
$x for beef.

Represent this information in dollars, in a 3 x 1 matrix, T

Answer T -

(c) Find, in terms ofx, the matrix Q: PT.

Answer Q:

(d) Explain what each element in marix Q represents.

(e) The total cost is the same for both Set X and Y. Calculate x.

x
Y

lll

t1l

121

t1l

t1l

PartnerlnLearning
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25

20

B

Scale: 1 cm represents n metres

Rectangle ABCD represents the floorplan of Zoe's dance studio.

It is drawn to a scale of I cm represents n meters.

The actual area of the floor is 128 #.

(a) Using the plan, find the value of n.

(b) Zoe decides to varnish the floor in her dance studio.
The varnish she needs is sold in tins of two sizes.

A

D

500 ml
$13.00

I litre
$25.00

1 litre of vamish covers 12m2.

Calculate the least amount of money thatZoe needs to pay for the varnish.

Answer $ t3l

PartnerlnLearniffiper.com
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READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on allthe work you hand in
Write in dark blue or black pen.
You may use an HB pencilfor any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correction 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,
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For n, use either your calculator value or 3.142, unless the question requires the answer in

terms of n.
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Compound interest

Mensuration

Trigonometry

Statistics

2

Mathematical Formulae

ab c

sinl sinB sinC

a2 = bz * cz -zbccosA

Total amou*: {,. #)'

Curved surface area of a cone: nrl

Surface area ofa sphere :4fir2

Volume of a cone : L*'h
3

Volume of a sphere : 1*t
3

Area of atriangle ABC: labsinc
2

Arc length : t0 , whered is in radians

Sector *"u:Lr'0. where 0 is in radians
2

Mean =

Standard deviation =

PartnerlnLearning
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1 (a) The compression constant of combustion engine is given by C:I.#.

(l) Evaluate Cwhen b =2 , s =2.5 and V =3 .

Answer C:.. tl]

(ii) Expressbinterms of C,Yands.

Answer b:.... .. L21

O) Express as a single fraction in its simplest form

8a2b 2a
(i) 3b

Answer t1l

(ii)
54+-.3x-l x-2

l2l

PartnerlnLearning
550

Answer
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(c) Given that 253'-rt =125', findthe value ofx

(d) Solve these simultaneous equations.

4x+3Y =f
6x-2Y =11

PartnerlnLeaming
551

121

l3lv

Answer x:

Answer x:
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,

A
2cm
B

P
The diagram shows aregularhexagon, ABCDEF,and five of the sides, PQ, QD,
DE, ER and RS, of a second regular polygon.
Angle QDC:90" and AB = 2cm.

(a) Find angle EDC.

Answer o

(b) Find the number of sides in the second regular polygon.

Answer

PartnerlnLeaming
552

C

t1l

t3l
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(c) Calculate the area of regular hexagonABCDEF.

PartnerlnLearning
553

Answer cm2 t4l
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3

E H

C

8cm

A
30 cm

The diagram shows acuboidABCDEFGHwith a volume of 4 800 cm3.
AB :30 cm and CII: 8 cm.

(a) Show that AC: 36.1 cm, correct to 1 decimal place.

Answer

O) Find angle of elevation of H fromA.

PartnerlnLeaming

B

13l

o l2l

D

554

Answer
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(c) Fndangle AEC.

Answer 141

PartnerlnLeaming
555
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9

(a) The table below summarises the times taken by 500 participants in a 5 km
run in 2019.

Time
(r minutes)

Frequency

30<t<4a 35

40<r<50 103

50</<60 251
60<t <70 89

70<r<80 22

(i) Calculate the estimate of the mean time.

Answer

(ii) Calculate the estimate of the standard deviation.

Answer

(iii) Explain why the mean and standard deviation are estimates

The table below shows the mean time and standard deviation of 500
participants in a 5 km run in 2020.

Mean time 51.6

Standard deviation 9.51

(rD The organiser for the 5 km run states that a better running record has
been attainedin2020.

Comment on whether the data above supports this claim.

t1l

t1l

tll

t1l

PartnerlnLeaming
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10

090 100 110 r20 130 1

Height(cm)

The cumulative frequency graph represents the heights of all Primary 4

pupils in Queens Primary School.

(i) How many Primary 4 pupils are there in the school?

Answer

(ii) Find the median height.

601

o
6)

ct
(!)
.k
o

cl

i

O

Answer

(iii) Find the interquartile range of the heights.

t1l

... cm tll

cm t21Answer

(iv) Only 4% of the Primary 4 pupils could get into the school basketball

team based on their height.

what is the minimum height requirement to join school basketball

team?

PartnerlnLearning
557

Answer ..... cm 12)
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(a) A football team takes part in two matches to qualiff for the next round.
The probability that the team wins is 0.6.
The probability that the team draws is 0.3.

(, Complete the tree diagram below.

1't match 2"d match

wm

win

draw

lose

win

draw

lose

win

draw

lose

0.6

0.3 draw

lose

(ir) To qualify for the next round, the team needs at least a win and a
draw. Find the probability that the team will qualifu for the next
round.

Answer

PartnerlnLearning
558

t21

t2l
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(b) A bag contains 2 red buttons and x yellow buttons.
Two buttons are chosen at random, one after another, without
replacement.

The probability that both buttons chosen are red tt * '
10

Findx.

Answer x=.

PartnerlnLearning
559
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Derrick and Elle went on a cycling expedition using different routes. Derrick
kavelled by route A, which is 115 krn long, at an average speed of x lanlh.
Meanwhile Elle travelled by route B, which is 5 km shorter, but has more
challenging terrain. She covered the distance at an average speed that was
slower than Derrick by 3 km/h.

(a) Write down an expression, in terms of x, for the time taken by Derrick.

Answer

O) Write down an expression, in terms of x, for the time taken by Elle.

Answer

(c) Given that Derrick waited 40 minutes before Elle arrived at the same
destination, form an equation and show that it reduces to

2x2 +9x-1035 = 0.

Answer

(d) Solve the equation 2x2 +9x-1035 = 0, giving both answers correct to 2
decimal places.

or.......... t3l

PartnerlnLearning
560

hours I1l

hours tll

t3l

Answer x:
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(e) Explain why one of the solutions in part (d) must be rejected.

(f) Hence, calculate the total time taken by the two cyclists.

Answer

PartnerlnLeaming

tll

hours t2l
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(a) ln20l9,Mei Ling eamed an annual income of $54 000.
1n2020, due to economic recession, she will have a pay reduction of $300
per month from August to December.
Calculate the percentage decrease in her annual income from 2019 to
2020.

Answer % 12)

(b) In 2010, the number of mobile phones sold in Singapore was 6.95 million
units.
Calculate the mean number of mobile phones sold in Singapore each
month.
Give your answer in standard fonn.

Answer ..... units L2l

PartnerlnLearning
562
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(c) The price of a smart watch is $1250 in Singapore.
For the same smart watch, it is sold at *89 999 from a shopping site in
Japan.

The exchange rate befween Singapore dollars ($) and Japanese Yen (9) is
*100: $1.30.

Calculate how much cheaper the smart watch is in Japan than in
Singapore.

Answer $

(d) Sharon buys a car on hire purchase which includes a deposit and 5 years

of monthlypayments.
She pays a deposit ofone quarter ofthe cash price.

She then makes 5 years payment of $1250 per month.

With hfue purchase, she realises that she pays 5Yo more than the cash

price.
Find the hire purchase price of the car.

PartnerlnLeaming
563
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A

I
t7

The diagram shows the points A, B md Q.
,{ lies on they-axis and.B is (3, 1).

B (3, 1)

x

(a) The gradient of ABi, -1 .

3
Find the equation of the line AB.

Answer t21

(b) AOCB is a rhombus.
Find the coordinates of C.

) t2J

PartnerlnLearning
564

Answer ( t
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(c) The equation of line I rs ay + 6x : 10.

Lne I does not intersect the line OB.
Find the value of a.

(d) Qis apoint on OB so thatAQ is perpendicularto OB.

Show that triangle OAQis congruent to tliangle BAQ.

Give a reason for each statement you make.

Answer

PartnerlnLearning

Answer a:... 12)

565
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9 The variables x andy are connected by the equation y = ! + x - 5.2 .

x

Some corresponding values ofx andy are given in the table below

(a) Find the values af p and q

Answer p:

q:...

l
(b) Drawthegraph of y- -+x-5.2 for 0.7 <x(7 onthegridnextpage.

x

(c) Use your graph, estimate the solutions of the equation ! * * = 5.2
x

(d) By adding a suitable straight line on your graph, estimate the solutions of

the equation ! * * = a.z-! x .x2

Answer x: . or

t9

PartnerlnLearning

l2l

t3l

t2)

t3l

x 0.7 1 1.5 2 3 4 5 6 7

v t.2 p -1.0 -r.2 -0.9 4.2 0.6 q 2.4

566
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I
(e) Onyourgraph of y -;**-5.2 fat 0.7 <x(7, the gradientof

the tangent is negative for x < 6. State the largest value of b.

Answer b -

PartnerlnLeaming
567
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10 A windscreen wiper helps clear away water or snow from the windscreen so that
drivers can see the road clearly.

There are two types of wipers, namely the single arm wiper system or the tandem
wiper system.

hrnge

Single arm wiper system

hinges

Tandem wiper system

In both systems, wipers rotate about a hinge.
Areas covered by the two systems are different.

(a) [n a single arm wiper system, the wiper blade length is 60 cm.
The length from the tip of the wiper to the hinge is 80 cm.
The angle subtended at the hinge during one fulI swipe is 150o.

Single arm wiper system

Show that the perimeter of the region (shaded portion) covered by wiper
blade is 382 cm, correct to the nearest cm.

Answer

121

PartnerlnLearning
568
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80 blade
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(b) [n a tandem wiper system, wiper blades P and Q of lengths 60 cm each

clean the windscreen simultaneously. The tip of each blade is 80 cm from
the hinge.
The angles subtended at the hinge during one full swipe by P and Q ate

120" and d respectively.
The total area covered by both wipers is 9980 cm2.

The intersecting area (shaded portion) of the two wipers is 800 cm2'

Tandem wiper system

Calculate the area covered by wiper Q.

PartnerlnLeaming

60 cm
P

60 cm

800 cm2

80 cm

80

569

Answer cr# t3l

120"
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(c) Both wiper blade and arm have to be replaced periodically due to wear and
tear. Mr Smith is curently driving a large family car which uses the tandem
wiper system (2 wiper arms and 2 wiper blades).

Wiper blades have to be replaced every 6 months.

The combined length of wiper and arrn should cover about 80% of the
height of the windscreen.

Mr Smith uses the following information to work out the replacement cost.

Dimension of Windscreen
Car Type Mini Small familv Large family SUV

Ileieht 60 cm 75 cm 85 cm 100 cm

1 inch : 2.54 centimetres

Mr smith has the loyalty card which entitles him a 5% discount for wiper
arm only.

Please advise Mr Smith what to purchase and why?
Assuming that both wiper blades have the same length.

PartnerlnLeaming
570

WiperBlade WiperArm Ja/-
Length of

blade and arm
combined
(inches)

Cost
of wiper

blade

Material of
wiper arm

Cost of
wiper arm

Durablity

22 $24
I

Plastic $12 6 months

25 s28 I Stainless Steel $16 I year

27 $32 I eto*ioio. $30 2 years

30 $34

JJ $36

35 s38

37 s40

39 942

42 $45

[Continued on next page]
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Continuation of working space for Question 10(c).

Partnerl n Leam iffiPer.com
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QN Solutions and Answers Mark
1, 7

10
,0.7a7,4.707 ,0.707

B1

2a No because the width of the bar presenting PP
company is wider than other bar (or twice the width
as others), givrng a false impression that the PP
annual sales company is not just 4 times as many as

the annual sales of .BB company (or anything
similar)

B1

2b 5499 B1

J (,')i'(r')'
:x6 xl
:x'

M1
A1

4a 504:23 x32 x'l B1

4b m:7
n:2
or vice versa

B1

5 Total amount

=5000(1* 
3 )'' 100'

=5796.37

Interest : $796.37

M1

A1

6 5 7

(3x - 1) (2x -3)
5(2x -3) =7(3x -l)
10x-15 =Zlx-7
1lx = -8

8

11

Ml - cross multiply

AI

7 <577
P(GGorBB): 'v--1-v-

t2 12 12 12

:37
72

M1

A1

8 - -2x+5/ <r-
3

2l<2x+5
16<2x
8<x
2x +5

-<t)
3

2x+ 5 <45

2x<40
x<20
Ans: 8 3x<20

M1 -
2 inequalities

A1

BP- 573
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9 F=L
d'

4=L
3',

k-
)-

d-

36

36

v
2or -2

Bl - value of t

A1

10a x, -6x-g=(x-3)2 -17 B1

10b (r-3)' -17 =0
(x-3)2 =17

x-3=r^li
x=-1.12 or 7.12

Ml * no marks awarded if
wrong method is used.

AI
I lai {11,13, 17,Lgl B1
I laii a B1
11b Aw B' B1
l2a

24

(

Shape - Bl
lntercepts - Bl

t2b x:l BI
l3a 120" B1

13b PR 600=-
sin 47 sin 39

PR=697m (to 3 sf)

M1
BI

t4 81 for proper construction of angle bisector.

B1 for proper construction of perpendicular bisector.

Bt for any correct location
15 ZABC =90" (Z in a serni-circle)

ZABE:90o (Zs on straight line)

:, AE is diameter (2. in a semi-circle)

B1
M1
AI

16 /"AOC = 6x (l at centre :22. at circumference)

6x+x+x:180
8x = 180

x=22.5

M1
M1

A1
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17a 9x3 -4ry2
= x(9x2 -4y')
= x(3x-2y)(3x+2y)

MI
A1

LTb 4cp +l$dq -Bdp -5cq
-4cp-5cq+fidq-8dp
=c(4p-sq)-2d$p-5q)
= (4p -5q\(c-2d)

M1
A1

18 Let number of girls be x
Mean height of boy:174
Total height of girls : l62x
Number ofboys : v*2
Total height : 169.5(x + x + 2)

16?x + 174 (x + 2) : 169.5(x + x + 2)

l62x + l74x + 348 : 339x + 339
3x:9
x:3
Number of girls:3

B1

Ml, Ml

A1

19ai 5.5 B1

l9aii 11m B1

19b 3.5v: ll + 77
v:25.1mls

M1

20 Flight duration =#
: 17.5 hotr

Arrival time (San Francisco time)

--02t0+1730: 19 40 Saturday

Arrival time (Singapore time)
: 19 40 Saturday + 15
: 10 40 Sunday

BI

B1

B2

2la 44 rXt3
- - t-l18 \40/

x:54 cm

M1

A1

2Lb 253.883r(.*l
k= 1.81

2k

L

M1

A1

22a lz=ilk+Y)
Yz =l(k +l\
lz=k +l B1

22b h=h(k+ Yz)

h=(k +l)(ft+&+1)

rc=(k +1)(2k+1)

lt=2k2 +3k+l (shown)

M1

A1
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22c l=2k2 +3k +l
2k2 +3k=0
k(2k+3)=g

k=-|(reject k:0)
M1

A1

23ai 44 hours B1
23aii 26 hours BI
23aili 26.7% BI
23b Working hour in company B is longer than company

A as it has a higher median.

Company A has a wider spread of working hours
since it has a bigger range.

B1

BI

24a (i010
5 15

10r
n)

BI

24b

(i;)
BI

24c
(i010

515 'n(i;)
_ (30 * 10x\-\ 40s ) B2

24d Cost of Set X & Y respectively B1
24e 3GFl0x:40.5

x: 1.05 1

25a Area of rectangle ABCD : 4 x 8 : 32cm2

32 cmz :128n*
1cmz :4r*
1cm:2m

n:2

M1

M1

A1
25b 728

T = 10.7 lttres

500 ml
22tns are needed > $286

I litre
I I tins are needed > 9275

Least amt : $275

M1

MI

A1
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QN Solutions and Answers Mark
1ai 3.62 B1

laii
C -r=ob"

4V

b2
4Y(c-1)

lfs

M1

A1

lbi 4abz

3

BI

lbii 5(x -2) + 4(3x + l)
(3.x+1)(x-2)

_ 5x-10+12x+4
(3x + 1)(x- 2)

L7 x-6
(3x+1)(x-2)

M1

A1

1c (521tx-rr = (5')'

56x-22 _ 53x

Hence, 6x-22:3x
22

L-

3

M1

A1

1d (l)x2 : 8x + 6y = 6..........(3)

(2) x3 :l&x - 6 y = 33..........(4)

(3)+(4):26x=39
3

2
?1

Substitute x=a into(l): 4(=)+3y=3

! =-l

Ml Accept substitution
method

A2

2a r2a" BI

2b ZEDQ=360-120-90=150o

exterior angle=34"

360
n

30

=12

M1

M1

A1

BP- 577

QTSS 2O2A 4EXP MATH PRELIM P2 MARKING SCHEME

PartnerlnLeaming

L

577

u=*^W
y 7TS



BP- 578

2c LetXbe the foot of perpendicular from Fto EA
FX =2sin30o=1cm
EX = 2cos30o xl.732 cm

Area of trap entmABCF =l{r*o){t.llr)

= 5.196 cm2

Area of hexagon: 5.196x2

il 10.4cm2

M1

M1

M1

A1

3a
BC = 

48oo 
= 2o cm

8x30

aC =.ho\20'
= 36.0555

x 36.1 cm (1d.p.) (shown)

M1

M1

Answer given

3b tanZ.HAC= 8

36.0555

1HAC= tan-r ( 
g

\36.0s55
ac12.5"

MI

A1
3c AE= 202 +82 x21.54 cm

EC = JiA' +B' = 31.05 cm
Using cosine rule,

cosZAEC =
21.542 +31.052 -36.05552

2(21.s4)(3r.0s)
:0.09574743147

LAEC : cos-' (0.09 57 47 43 147 )

= 84.5o

MI
MI

M1

A1

4ai 54.2 BI
4aii 9.13 BI
4a1ii For grouped data, we use the mid-poiny of each class

interval which are no exact data values.
Bl accept any reasonable
explanation

4aiv The organiser is right in his claim because the mean
time taken in 2020 is lower than the mean time taken
n2019.

B1

4b1 2AA B1
4bii rt2 BI
4biii 119-104

:15

Ml-Upper quartile or
Lower quartile correct
A1

4aiv 4Yox200=8

Minimum height :729 cm

M1

A1

2
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5ai

l! Itlatch 2d match

0.6 sia

dns

tem

0.3
B,D

0.6

Or5-'.- lrb

i::"*:*-gt-. dmrs
0.1

0.1 lffi
xia

tu
ls*

0.6

lose 0.3

--'**,..* 
0.1

All correct --- 2 marks

1-2 worng -- 1 mark

>2 wrong -- 0 mark

5aii P(WWor WD or DW)

= (0.6X0.6) + (0.6X0.3) + (0.3X0.6)

=0.72

M1
A1

5b PG)=L
/.+ x

P(nR)=(*)(*)
( z )f 1 )_ r

Iz+r/[t+r/ 10
Ix10(2+x)(1+x)]

29 = (2+ x)(l+x)
20 =2+2x+ x+ x'
x2 +3x-18 = 0
(x+6)(x-3) = 0

x: -6 (rei) or 3

M1

M1

M1

A1

6a 115

x

B1

6b 110

x-3
BI

6c 110 115 40

x-3 x 60
110 115 2

[multiply by 3x(x-3) ]x-3x3
330x -345(r - 3) = Zx(x - 3)

330x -345x+ 1035 = 2xz - 6x

2x2+9x-1035=0 (shown)

M1

MI
M1
Answer given

6d M1

AI A1

6e x : -25.Ll must be rejected because avetage

cannot be

speed B1

3

PartnerlnLeaming
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6d Total time taken:
r 15 110+-

20.6t 20.61-3
= I 1.8 hrs

M1

A1

7a Total pay reduction : $300 x 5 :$1 500

o/o decrease: 
15oo 

*1oo%
s4000

x2.78Yo

M1

AI
7b 6.95 x 106

t2
x5.79xl}s

M1

A1

7c Y100 = $1.30

*ggggg= g 1'30,.89999

100
es S1169.99

Difference in price = $1250 -$1 169.99 = $80.01

M1

A1

7d Let x be the cash price of the car.

Deoosit : L *,4
Total monthly instalments : $ I 250 x I 2 x 5 : $75000

1x+75000 = 1.05x

H.P

75000 = 0.8x
x =93750

Hire purchase price of the car:
l05Yox$93750 = $98437.50

M1

M1

M1

AI

8a
Equation oflneABis y= -!**"'3

A
Sub(3, l): l=-^(3)+c

5
c=5

Equation of line AB is y = -! * + S"3

M1

A1

4
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8b Let coordinates of C be (a, b)

A

5

o

B(3, 1)

a=3
l-b =5
b=4Cla, bl

Hence C (3, -4)

M1

A.1 or 82

8c ay+6x=10
610

/ =--x+-aa
Gradient of line OB: I

3

Line I is parallel to line OB

Hence
6l
a3

a=-LB

M1(either
6l--or-ct3 seen)

A1

8d Length of AB : (3-0)'+(1-5)'z
:5 units

Hence AO: AB: 5 units (H)
AQ: AQ (common side) (S)

ZAQO= ZAQB =90" (OQB is a straight line) (R)

Hence LOAQis congruent to LBAQ $HS) (shown)

M1

M1
M1
M1
A1

9a P =-0.2

Q =1.5

BI
B1

9b

,

Points plotted correctly
M1

Graph passing through all
points
M1

Smooth graph
M1

5
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9c x = 0.95 or 4.25 BI BI
Accuracy +0.05

9d nll+x=6.2-:x
x2
!+ x-5.2= 6.2-.! x-5.2xz
!+x-s.z=-1r+r
x2
Draw r=-1r+l"2

From graph, x = 0.8 or 3.35

x 1 2 4

v 0.5 0 1

M1

M1

A1
Accuracy 10.1

9e b=2 B1
10a Perimeter covered:

!), 2o1ss) * I " 
2r(20) +60 + 60360 360

= 381.7993878
x382cm (shown)

Ml-Either lxger arc
length or smaller arc
length
M1- correct addition of
various lengths
Answer given

l0b Area covered by wiper P

=120, n&o\2 -l2o x r(20\2360 360

= 6283.1853A7 crnz

6283. 1 85307 + Area(Q) - 800 = 9980

Area(Q) = 9980 - 6283. 1 85307 + 800

=4496.814693
ey 4500 cm2

M1

MI

A1

10c
Height of windscre"r: - 

l-, 
85 x33.46inches

2.54
80Yox33.46 x 26.8 inches
Recommended combined length he should purchase
is 27 inches.

Cost of blades * plastic arms
:$32x2+$12x2x0.95 = $86.80 (for 6 months)
Cost of blades * steel arms
:$32x4 + $16x2x0.95 : $158.40 (for I year)

: $79.20 (for 6 months)
Cost of blades * aluminium arms
: $32x 8 + $30x 2x 0.95 : $313 (for 2 years)

: $78.25 (for 6 months)

M1

M1

M1

M1

6
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Hence he should purchase 27 nchblades and
aluminium arms

A1

PartnerlnLearning
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