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Mathematical Formulae

Compound interest

Mewuration

Tigonometry

Stdtistics

Total amount = P

Standard deviation :
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abc

1+ r
100

Curved surface area ofa cone = zrl

Surface area ofa sphere: 4rrz

Volume of a con 
"= 

Lor'h
3

Volume of a 
"ph"r. 

- !or'
J

Area of trianele ABC = ! absnC-2
Arc length: r0,where d is inradians

Sector area = !r'e . *ho" d is in radians
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sinl sin-B sin C
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Examiner's

Use I (a)

3

Answer all the questions.

The number ofpeople in a shopping mall is given as 8000, correct to the nearest

thousand.

Write down the maximum number of people that could be in the shopping mall at this

time.

Answer ................................... tll

(b) Write the following numben in order of size, starting with the largest.

,", i, (i)' ?
7

Answer tll

BP- 189
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2 The stem-and-leaf diagram shows the masses, in kilograms, of 14 infants'

9

Key

For these masses, find
(a) the range,

6 | 4 rep,resents 6.4 kg

Answer

(b) the interquartile range.

1

4
J
5

5

6
7
8

0

0
)

2
8

1

4
7

ke tt]

Answer ke [2]
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The diagram shows a speed-time gaph of an object.

Speed (m/s)

50

30

20

J--- J-- - J---J---

Answer ..................................m Ul

40 ---l---r---r---

l0

0102030405060
Time (s)

Calculate
(a) the total distance travelled by the object in the first 25 seconds,

(b) the deceleration of the object in the last 30 seconds.

Answer rls2 1t1

_t
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4 A regular polygon hasp sides. Wlen tle number ofsides ofthe polygon is doubled, each
exterior angle decreases by 20o. Find the value ofp.

Answer p ..........t21

PartnerlnLeaming
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a)
(a) Write as a single fraction in i6 simplest form .--i-; + --:- .' (x-4)' 4-,

92
(b) Hence, solve -- . = - '

\x-4r +- x

Answer

Answer

t2l

t1l

BP- 191
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6 (a) $100000 is invested in an account which pays 1.6% per armum compound interest,
compounded half yearly.
Find the compound interest eamed at the end of one and a half year, giving your amwer to
the nearest cent.

Answer $ t2)

(b) The selling price ofa Koshiba air-conditioning system is $5000.
The hire pwchase price is a deposit of$200 plus 24 equal monthly paynents of$275 per
month.
Calculate the simple interest rate per annum.

Answer %13)

BP- 192
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7 (a) Solve the inequalities -5<2.r-4<8.

Answer

@) Write down the largest prime number value of -r that satisfies the inequalities in (e)'

Answer

t2)

tll

BP- 193

For
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8 (a) Wite 23 +23 +23 +23 as a power of 2.

l

Answer tll

(b) simplifu (4)", *"r-, ** answer in positive index.

Answer t2l
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9 In the figure, angle CDE :30o.

ACD, FED afi, BCEG are straight lines

F

(b) Find angle Ctr'D in terms of a and, b.

(c) Hence, express g ia terms ofa, D andl

Answer tl l

Answer tll

A B

C

D
E

G

BP- 194
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(a) Find angle ICB in terms of a and b.



9

10 Abel cycles at an average speed of.r km/h for 30 minutes and then at an average speed of
y km/h for I hour 20 minutes.
He cycles at total of 50 km.

(a) Write down an equation inx and ), to r€present this information aad show that it simplifies
to 3x+8y = 300.

tl l
cain cycles at an average speed ofx lor/h for t hour l0 minutes and then at an average speed

ofy km/tr for 40 minutes.
,|

He cvcles 4: hn further than Abel.
J

(b) Write down an equation in x and ), to represent this information and show tbat it simplifies

a 1x+ 4y --326 .

tll

(c) Solve the two equations to find the value ofx and the value ofy

Awwer x =

t3l

(d) Calculate how much longer it would take for Abel to cycle 50 hn at his slower speed as

compared to his faster speed.

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

Answer .......... -......min ................. s [2]

v
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11 y is directly proportional to 2t'.

(a) wr,er r=|, r=r.

Find y when ;r = 1.

Answer y :
(b) A change in x produces a change iny.

When the value of.r is multiplied by 2, find the percentage change iny.

12)

Answer t2l

BP- 196
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(a) Find the prime factors of 90, giving your answer in index form.

@) The number 
90P 

is a perfect square.
q

p and q are prime numbers.

State the values of p andq suchthat p <q.

Answ* . , , , , , . , . ,. . . . . . . , . . . . . , . . . . . . . . . t I ]

Answer p =

q .............................. tll

(c) Write clown the smallest three-digit integer such that the highest common factor of
990 and the integer is 22.

Answer t1l

BP- 197
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Three points l, B and C are shown below.

(a) Construct ttre bisector of angle l-BC.

(b) Construct the perpendicular bisector oflB.

(c) These two bisectors meet at X.
Complete the statement below.

Answer T\e pointXis equidistant from the poin* ....... and

and equidistant from the lines........ and.........

(d) The point Iis such that angle BCY = 80o and lI: 8 cm.
Find the two possible positions of I, and labe1 them Yt and Yz.

tt

C

A

t1l

tll

tll

t2l
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(a) Box I contains only red and green maxbles.

A marble is drawn at random from Box l.
-x = Probability that the marble drawn is red

l, = Probability that the marble drawn is green

If : : 5y, frnd .r.

Answer x - t2l

(b) Box B contains I black marble and 1 white marble.

Box C contafus 5 black marbles and 4 white marbles.

A marble is drawn at random from Box B and put in Box C.

Then a marble is drawn at random from Box C.

Find the probability that the marble &awn from Box C is white.

Answer 12)
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15 A map mea of a forest is 400 cm2.
It is drawn to a scale of I : z.

The actual area ofthe forest is 90 000 m2.

(a) Write this scale in the form 1 : n

Answer

(b) The National Park needs to rent a tractor for some work in the forest.
The rental cost oftractor is based on the capacity ofthe t'actor.

Tnstot A: $1000 per day. Maximum coverage of t hectare per day.
Tractor -B: $ 1400 per day. Maximum coverage of 1.5 hectares per day.
Tractor C: $2000 per day. Maximum coverage of 2.5 hectares per day.

t hectare : 10 000 m2

Which choice of tractor will you use for the work?
Show all workings clearly and give your reason for the choice.

because

t2l

Answer Tractor

t3l

BP - 200
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16 The sides ofa regulfi octagon shown in dotted lines are extended to make a 8-sided star.

H

(e) Prove that an gle CAG = 90o.

@) Find the sum of the angles l, B, C, D, E, F, G, ar,d H.

Answer ...................................." I l]

A

GC

FD

E

B

t2l

BP- 201
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r6

s = | x: x is an integer, 4 <.r < 20)

A -- \r x is a factor of I 2)

3 = {x: x is a multiple of 2}

(a) Find
(r) A^B,

(ii) (Aw B)' .

Answer

O) (i) Is I a proper subset of B? Explain.

tll

BP-202

For
E drninel's

Use

tll
(ii) Write down the set notation to represent your answer in (b) (i)

Attrwer

(c) Use set notation to describe the shaded region.

Answer

tll

€

Answer tll

PartnerlnLeaming
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l8
t4{ A

C

.Y
A

Icm2r 1)

V
rz

WXYZ is a square with centre O and sides 2r cm.

A, B, C and D are the midpoints of the sides ofthe square'

ABCD is a circle, centre O.

What fraction of the square WXYZ is shaded?

Leave your answer in terms of zr .

Answer t3l

BP-203
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The diagram shows a circle with center O and fow points P, Q, .R and S on the circle.
IU is a tangent to the circle at P.
Angle QPT = 3 8o and angle P,!R = 1 04o .

(a) Find angle POp.

Answer " [1]

(b) Find angle OpR.

Answer........ -.........................." []
(c) Ifa circle passes through O, P and U, describe where tle cente ofthis circle should

lie. Justifu your answer with clear explanation.

Answer

T

P
.S

U

104'

o

t2l

BP-204
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The diagram shows a sketch of the graph of / =12-3x.
The line crosses the axes at ?4 and ,.
C is a point on;r-axis.

o B

(a) Find the coordinates ofl and B.

x
C

Answer )

B( ) tzl

@) Find the coordirates of the point D, such that it lios on the /-axis, is dlectly below I
and AB - AD.

Answer D(.............., .............') t2l

(c) Write down the value of cos ZIBC .

Answer tll

BP - 205
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20

A container consists ofa cylinder and a hemisphere.
The cylinder has radius r and height 2r.
The hemisphere has radius 3r.
Water enters the empty container at a constant rate from the top ofthe cylinder.
It takes 2 minutes to fil1 the container completely.

3r

Find the time taken to fill the hemisphere completely. Give your answer in minutes and
seconds.

1
2r

Answer .mln s [2]

BP - 206
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2l

The cross-section ofa tunnel is a major segment ofa circle, centre O and radius 8 m.

The total perimeter of the major sector POpR is 48 m.

Calculate
(a) reflex angle POQ in radians,

Answer

(b) the total area ofcross-section ofthe tunnel.

R

a

rad [ 1]

BP-?07

For
Exzrrriner's

Use

207

Awwer ....,...............'.'.,...m2 [2]

- End ofPaper -
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Mathematical Formulae

Cotnpound interest

Mensuration

Tigonornetry

Statistics

Totalamount= rO*ft1'

Curved Surface area ofa cone : nrl

Surface area ofa sphere = 4rr2

Volume of acon"= ! or'h
3

Volnme of a sohe re = ! or'
J

Area of trianele ABC : !absinC-2
Arc length = rd , where d is in radians

tft
Mean= 5i

Sector area - r20 , where I is in radians

a b C

sinl sinB sinC

a2 =b2 +c2 -2.bc cos A

I
2

PartnerlnLeaming
209

standarddeviation = W@
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1 (a) (r) Simpliff p' -(p + q)(p - q) .

Answer

(ii) Hence evaluate 543896702'z -543896707 x543896697 .

Answer

O) Factorise completely l2ax - 2by + 8ay -3bx .

Answer

PartnerlnLeaming
211

t2l

t2l

t2)
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5

4a +lr(c) p = -:-,-r

(r) Evaluatep when q=6 ar,dr=4.

Answer p t1l

(ii) Express r in terms of p and q.

PartnerlnLeaming
212

Answer r : l2l
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6

2 (^t The first four terms in a sequence of numbers, \,u2, 3, u4,...,are given below

u, =l-Q2 =l
u?:4 -12 =3

u, -) -12 =5

uo =16-32 --7

(r) Write down an expression for z, and evaluate it.

Answer

(ii) Find an expression in terms of n for the nttr term, u, , of the sequence.

Answer u"

PartnerlnLeaming
213

tll

I2l
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7

(iii) Evaluate u5o+tt5t.

Answer

(rg Determine if 387 is a term in the sequence

Answer

PartnerlnLeaming
2',14

t1l

t2)
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8

O) 0) Express.r2 -4x+7 hthe form (x+ a)' +b, where c and 6 are integers.

Answer

(ii) Hence, skotch the graph of y : x2 - 4x + 7 , giving the coordinates of the

tuming point and of the axial intercept(s).

Answer

x

PartnerlnLeaming
215
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3 (a) One day the exchange rate between United States dollar (USD) and Singapore
dollar ($) was USD1 - $ 1.35.

On the same day, the exchange rate between Japanese yen ($) and United States
dollar was *1 : USD0.0096.

(i) Cindy changed USD3000 into Singapore dollars.
Calculate how many dollars she received.

Answer $ tll
(ii) Eric converted $10000 into Japanese yen.

Calculate how much yen he received, correct to the nearest yen.

Answer 4 r)llrl

O) The price ofa 10-day holiday package to Switzerland is $4288 including an airport
tax of $40.50 and 7% Goods and Services Tax (GST).
Note: GST is applied after the inclusion of the airport tax.

Calculate the price of the holiday package before tax, correct to the nearest cent.

Answer $

PartnerlnLeaming
216
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(c)

10

The average distance between Mars and the Sun is approximately 2.27 xl}t kro.r.

(i) 2.27 xl08 catbe witten as t million. Find /r.

Answer k =

(ii) Given that light favels at a speed of 3 x 108 rnls, calculate the time, in
minutes, it takes for light to travel from the Sun to Mars.

Answer tzl

PartnerlnLeaming
217

tll
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The table below shows the mean and median monthly household income in a city from 2010
to 2019-

Year Mean ($) Median ($)
2010 7214 5000
2071 8039 5624
2012 8637 6000
2013 8692 6257
2014 9|'t6 6500
2015 9495 6819
2016 9359 6804
2017 9633 6913
2018 9679 6984
2019 9763 7000

(a) Lr 2019, the total number ofhouseholds in the city was 1.37 million.
Calculate the total income received by all households in a month, giving your answer
in standard form, correct to 5 signifrcant figures.

Answer $ 12)

(b) Calculate the percentage increase in the mean monthly household income from 20 I 0
to2019.

Awwer

PartnerlnLeaming
2'.18

% tll
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tz

Suppose a box-and-whisker plot ofthe monthly household income in 2019 is drawn

as shown. The 25th percentile is $2800.
(c)

(d)

1000 x y 10000 480000

Monthly
Household
Income ($)

(i) State the values of .x and y.

v t2)

(ii) Find the range of the monthly household income distribution.

Answer $ t1l

(iii) Find the probability of a randomly selected household having a monthly

income of more than $10000.

Answer t1l

Explain whether the mean or the median is a betler gauge of the average monthly

household income in the city.
Give a reason for your ilnswer.

PartnerlnLeaming
219

tll

Answer x =
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5 The table shows the price of a ticket for each category for a performance.

Child (below 12 vears old) Adult Senior Citizen (above 60 vears old)
$10 $40 $25

(a) Write down a column matrix to represent the information above.

Answer tll

Mrs Toh bought three tickets for her 65-year-old mother, her 7-year-old son and herself.

O) Write down two matrices such that the elements of their product under matrix
multiplication gives the total amount of money Mn Toh paid for the tickets.
Hence, find this product.

Answer

tll
The number oftickets sold on one weekend is shown in the table below

chitd Adult Senior Citizen
Saturdav 3t a 25

Sunday b 85 3t

(c)

. . (ro)(tt " zs\l'" I

Given that S =l ll 40 I .tD 85 31lt I' '(2sl
Express matrix S as a single matrix in terms of a and D.

Answer

PartnerlnLeaming
220

tll
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t4

(d) Given that S : T, where T : , find the values of a and b.

PartnerlnLeaming
221

3395

4655

Answer a=

,=..................... t2l

(e) Explain what the elements in matix T represent.

Awwer ...........
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If the price ofa ticket for each category was increased by 30% for Saturday and
doubled for Sunday, and R is a lx2matrix, evaluate RT such that the elements of
their product under matrix multiplication gives the total amount of money collected
from the sale of the tickets on both days.

Answer $ t1l

PartnerlnLeaming
222
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Kristy owned a fashion pop up stall. She bought x dresses, each at the same price, for a total

of $750.

(a) Write down an expression, in terms of .r, for the cost price of each dress.

Answer $ tll

O) She sold 12 ofthe dresses for $630 and the rest at a loss of$5 per &ess.

(l) Write down, in tenns of.r, the selling price of each dress sold at a loss.

Answer $ t1l

(ii) Show that the total amount Kristy received from the sale of all the dresses is

$ r+40- 9ooo -5,x

Answer

PartnerlnLeaming
223
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(c)

17

Given that Kristy made a profit of $240 altogether, form an equation in .r and show

that it reduces to -r2-90-r+1800=0.

Answer

t2l
(d) Solve the equation .r'z - 90.r + 1800 = 0 .

(e) Given that the cost price ofeach dress is more than $15, fiad the cost price of each
&ess.

PartnerlnLeaming
224
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7 The variables .r and y are connected by the equation

v=Lx(20-x'\.- l0

18

PartnerlnLeaming
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Some corresponding values of: and y, correct to I decimal place, are given in the table

below

x -l 0 I 2 3 4 5 6

v -3.2 p 0 1.9 3.2 3.3 1.6 -2.5 -9.6

(a) Find the value ofp.

Answer p : t1l

O) Using a scale of2 cm to represent I unit, draw a horizontal x-axis for -2< x 36.
Using a scale of 2 cm to represent 2 units, draw a vertical y-axis for -10 < y < 4.

On the grid opposite, draw the graph of y = 111126-r'r. t3l

(c) Use your graph to solve the equati or x(20-xz)=29.

Answer x :............or t2l

(d) (D On the same grid, draw the line y=-x+zfor -2<x<6. tll
(ii) Write down the r-coordinates of the points where this line intersects the

curve.

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

(iii) These values ofx are solutions ofthe equation x3 + Axz + Bx+20=0 -

Find the values of A and B.

Answer A=....
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8 The table summarises the marks of 50 students in the last Mathematics test.

Marks (x) Frequency

44<x<48 J

48<x352 13

52<x<56 p

56<x<60 10

60<x<64 q

64<x<68 6

(a) Given that the estimated mean mark is 57.28, show that the values ofp and q are 2

and 16 respectively.

Answer

t3l

O) Find an estimate of the standard deviation.

Answer

PartnerlnLeaming
227

t2l

I

I



BP.2?8

(c)

2t

The same students also took a Physics test.
Estimates for the mean mark and standard deviation are 62.5 and 5.1 respeotively.
Make two comparisons between the marks for the Mathematics test and Physics test.

Answer

t2l

(d) Describe how the cumulative frequency curve for the Mathematics test may differ
from tie curve for the Physics test.

Answer

t1l

PartnerlnLeaming
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P , Q and R are three points on the ground.
P is due west of Q. PQ : 3 l0 m and QR: 220 m.

The bearing of p from R is 145'.

North

R 1450

310

(a) Find the bearing ofR from Q.

Answer

(b) Find angle PPrt .

Answer

(c) Calculate the distance PR.

Answer

PartnerlnLeaming
229

220

aP

i1l

ttl

m t2l
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(d) Find the area oftri angle PQR.

Answer m2 pl

(e) A boy stands at the top of a vertical tower ofheight 100 m at R, and looks at a bicycle,
,8, travelling along PQ.

(, Calculate the shortest distance ofB from R during this joumey.

Answer .................................m l2l

(ii) Find the greatest angle of depression ofB from the top ofthe tower.

Answer

PartnerlnLeaming
230
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10 In the diagram, PQR is a triangle in which PQ: PR. PR is produced to -B so that PR = /QB.

Rp is produced to A so tbat RQ = QA. Angle PQR : 0 .

P

O

A

(a) Prove that triangle PQA is congruentto triangle BRQ.

Answer

t3l

R

B

(b) At Starbright caf6, coffee is sold in three cup sizes: TaIl, Grande and Venti.

The volumes ofcoffee in Tall, Grande and Venti sizes are 12 oz,16 oz ar.d 24 oz

respectively. You may assume that they are filled to the brim.

-I
Tall Venti

(r) Given that I oz=29.5'1ml, calculate the volume of Grande in m/'

Answer

PartnerlnLeaming
231

v12 oz
16 oz

24 oz

m/ tll
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(ii) The prices oficed latte for the tlree cup sizes are as follows.

Which size has the best value for money? Show your calculations clearly.

Answer t2)

Suppose the sizes of Tall, Grande and Venti are geometrically similar.
The heights of Tall and Grande are 1 I cm and y cm respectively.

(iii) Calculate the height, y, of Grande.

Answer y= l2l

PartnerlnLeaming
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(iv) calculate 
base area ofventi
b^" ** orill , simptifoing your answer in the form 2", where

r is a rational number.

Answer t3l

PartnerlnLearning
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11 Kenny is considering buying a new car - Hando Civil 1.6 i-VTEC(A).

Fuel Consumption 14.9 km/litre

Engine Capacity (EC) 1597 cc

Open Market Value (OM-V) $ r 9980

Certificate of Entitlement (COE) for month of November 2020 $35990

The purchase price of the car consists of the OMV, COE and miscellaneous costs is $105970
(as ofNovember 2020).

Some additional information regarding purchase ofa new car:

Calculate

(a) the amount of miscellaneous costs that is included in the purchase price.

Awwer $

PartnerlnLearning
2U

Up to S20000 70% of the purchase price

More than $20000 60% of the purchase price

Less than 600 400x0.782

600 to 1000
[+oo + o.zs x (EC - 600)] x 0.782

1000 to 1600 500 + 0.75 x x 0.782t (rc - rooo)]

1600 to 3000

More than 3000
[roso + 2.0 x (EC - 3ooo)] x 0.782

tl l

-:-

Engine Capacity (EC) in cc
I

Annual Road Tax Formulae in S
I

| [eso - 1.5 x (EC - 1600)] x o.?82

Informarton an Car Loan

Open Market Value (OM\) I Maximum Amount of f,oan
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(b)

28

the amount for the down payment Kenny will have to pay if he wants to take the
maximum amount of loan.

Answer $

(c) the amount ofroad tax Kenny will have to pay a year.

Answer $

PartnerlnLeaming
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Kenny frnds out that DSS Bank offers a car loan with an effective fixed interest rate of 2.550%

per annum up to a loan period of7 years. He will take up a loan period of7 years if he wants
to buy a car. Additional expenditues include:

Kamy estimates that he will drive a distance of 650 km per week.
After 3 years, the projected selling price of the car, including COE, is $74179.

A car rental company offers a lease package of the same type of car at a daily cost of $55,
including road tax, car servicing and car insurance. The minimum contract period is 6 months.

(d) If Kenny intends to use a car for 3 years, should he buy or rent a car?
Justifu your decision with calculations.
State an assumption that you make in your calculations.

Awwer

End of Paper -

PartnerlnLeaming
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Petrol $2.13 per litre
Car Servicing $400 per half year

Car Insurance $1 100 per year
Electronic Road Pricing (ERP) $12 per week
Parking Fees $220 per month

t6l

I

Types of Expenditure Cost
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Math MYE Pl Marking Scheme

1a. 8499 tBtl

1b. t2
5,10.2s, ()'

[Bl ]

2a. 8.5-5.0-3.5 lBll

2b. Ql = 5.2 and Q3 = 7.3

IQR:7.3 -5.2=2.1

[M1] Correct Q1 and Q2

tAll

3a. L

ix (25 + 10) x 35 = 612.5 lBll

3b. 19 = 1? e1 1.67 (3sI) [B1]

4 360 360_- = 
_20

ptp

720-360 - 40p

P=9

OR

(2p-2)xL80 (p-2)x180 :20
2p p

360p - 360 - 360p + 720 - 40p

40P = 359

P=9

[Ml] Use ext angles

lAll

[M1] Use int angles

tAll

PartnerlnLearning
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5a. 9 2

(x-4)(x-4) x-4
e-2@-a)

(x-4)@-a)

9-Zx1-8
@-$@-a)

L7 -Zx
@-\@-a)

[M1]4-x --@-a)
and/or

(x-4)'=@-\@-a)

lAll

5b 92

-+-=0

(x-4)(x-4) x-4

17 -2x =0
(x -4)(x - 4)

17 -2x:0
x = 81 or 8.5

2 lAll

6a. lnterest = looooo(1 ++Vf - looooo

: 102419.25 - 100000

= $2479.25

[Ml] Correct formula for total
amount

tAll

6b Total - 200 + 24 x275
= 6800
Interest amount = 6800-5000
= 1800
Principal : 5000-200 =4800

48OO xr x 2

inn = rsoO

r = 18.75o/o

[Ml] Find interest amount

[M1] Find principal

lAll
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7a. -5<2x-4 2x-4<8

-7 12x 2x<LZ

1-r< x x36

1

-Z<*.6

tMll

tAll

7b 5 lBll

8a. - 4Q3)

- 22(23)
- 

.tS
lBll

8b

= (f)' -
=,,,x9

x-9

,-*
tMll

lAll
9a. zACB -180-a-b [B1] (z sum of /)

9b LDCE - zACB = 180-a-b (vertopp zs)

zCED = 180 - 30 - (180 - a - b) (zsum of/)

-a+b-3O tBll

9c LFEG - LCED = a+ b -30 (vert opp zs)

f + g + a+ b - 30 - 180 (zsumof/)

g=210-a-b-f
tMll

tArl

PartnerlnLeaming
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10a. 30 20
+ 1-v = 50

60'x
60

1+aY = 5023

3.r+8y=300
lAll

l0b. 1040 1
l6Ox+6oy=50+45

,r+
6

2y

3
54

1

t
7x+4y=326 [Al]

3x +8Y = 300---- (1)
7x*4y -326----(2)

(2) x2:
l4x * 8y -- 652---(3)

(3) - (l): llx = 352

x=32

y = 25'5

[M1] Conect Substitution or
Elimination

tAll

tAll

r0d. 50 50 325

25.5 32 816

:23min54s

lMll

tAll
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11a. y = k(2x3) or y:2#
1

t -- 2k(:)'

k=32

! = 64x3

1^
y = 64()'

Y=8

lMll

lAll

11b. ! = 64x3

h= 64x (2x)3

= 512x3

Percentage change iny

= 
s!*9- x rc1o/o or = # x t00o/o

=700%

[M1] OR

tMll

tAll
12a. 990=2x32x5 tBll

12b. p ) q 5 tBll

12c. 990=2x32x5x11

22=2x]^]^

Smallest 3-digit integer:2 x7 x 71 = 154
tBll
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13 t hrcs points,{. I urrd ('arc rhtrwn hclow,

rL7 rnrl B

(fl

fu"

I Yr tttJ

(lrl

t

x -!

lttf
*

(l} Coflslru.l thc hisoEmr of anglc lt(i.

(b) Conrtrucl lhc PrrPcndicul+r biscrrt(rr of ,1f.

(c) ThcsL' l}Yo hjlechrs fic€t at I:
Cofipl€le !h. stltenrdnt b€low.

,{au*,cr 'l hc point,f, is oquidistant fium ths Pohts

and cquidistuLt fiomtho linca ..t*, 
"na 

.'F,.*..
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(dl The Jx)ifl[ f as 8Ec] that u:gle 8Cf - 8(f and /I = B cm.

Mark the position of 11 md t*

Y

I B
ecd

ttl

ul

il1

ht

BP -243



BP-?44

l4a. x+y-l
5y+y=1

I
Y=E

5

[Ml]

lA ll

14b. P(Black from Box B, White fiom Box C) +
P(White fiom Box B, White from Box C)

a4
=-X-210

1S+-x-210

= a or 0.45
20

[M I ] at least one of the 2
events

tAll

l5a. V-+ooc- : V9-9ooillm

20cm:300m

lcm:15m

1 :1500

[Ml] square root

tAll

l5b. Area of forest : t hectares

Tructor A:9 days x $1000: $9000

Trudor B:6 days x $1400: $8400

Tractor C: 4 days x $2000 = $8000

Tractor C because the rental cost is the cheapest
and it takes only 4 days to complete the work.

[Ml] I out of 3 conect

[M2] All 3 conect

[A I ] either or both reasons are
acceptable.

16a. Exterior angle of octagon =T=rt"

Angle CAG= 180 - 45 - 45 = 90" (proven)

[M1] base angle if isos triangle

tAll

t6b. Sum ofangles I to 11: 8 x 90 = 720o lBll
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244

I

I



BP-245

17a. {6,r2} tBll

17b. {5,7,9,1r,L3,75,17,19} lBll

17c. Yes since every element in I is inB and setl is

not equal to set L
lBll

t7d. AcB tBll

17 e. AU B, tBll

i8. Area of square : 4l
Area ofcircle = nrz

Area of shaded re gion = ff x e

= 212(4 - n)

Fraction of the square is shaded ='+9
4-tt

2

[Ml] Area of square and chcle

lMll

tAll

19a. LOPQ - 90 - 38 - 52 (tangent lradius)

LPOQ = 180 * 2(52) - 76 (zsttnof A) tBll

l9b. LPQR = 180 - 104 = 76 (Ls in opp sepent)

LOQR -- 76 - 52 = 24 lBll

19c. zOPU - 90 (tangent lradius)

OU: diameter of circle
(converse of zin semicircle)

Center ofthe circle is at the midpoinVcenter of
ou.

[M1] diameter

[A1] midpoint or center

PartnerlnLeaming
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20a. AtA,x=0,y=12

AtB,y=0,x=4

A(0,t2)

B(4,0)

tBll

lBll

20b AB= (0-+)r+(12-o)2

=.h60

- t2.649t1

Since it lies on the y-axis, directly below l,

D(0,12 - 12.649 t 1):D(0,-0. 64e)

lMll

lAll

20c cos zABC - - cos LABO

4

fi50

= -0.316 (3sD tAll

21. Volume of hemisphere 
_=

1x1xnx(3r)3
]^8rr3

Volume of cylinder =rxrzxZr
= 2tr3

Volume of container = 20rr3

2orr3 --; Zmin

l8nr3 -+ -1 x l8rr3
2lhrJ

= 1.8 min

:1min4gs

[Ml] At least one correct
volume

iAll

22a. Major arc length : 48-8-8 - 32 m

80 :32

e= Z-arud
I IBI]

22b. = ! x 82 x 4 + :x 82 x sin(2tt - 4)

= t52.27

= 152 (3 s0

[M 1 ] At least one correct area

tAll
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Peirce Secondary School
2021 4E5A Meth MYE Paper 2 (Marking Scheme)
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Marking
Scheme

SolutionQn

MI

AI

p'-(p*q\(p-q)
= p'-(p'-q')

2q

222p -p +q

lai

MI

AI

5 43 89 67 022 - 5 4389 67 07 x 5 43 89 6697

= s438e6702'z - (s43896702 + s)(s43896702 - s)

=52

25

all

AI

b l2ax - 2by +8ay - 3bx

= 4a(3x+2y)-b(2y +3x)

= (4a-b)(3x +2y)

BI

5 - (-4)
p

4(6) + 3(-4)

=11
3

ct

MI

A1

4o +3r
D = _!-

)-r
t(5 - r) = 4, *3,
5p-pr=4q+3r
3r+pr=5p-4q
r(z+ p)=sp-+q

5o-4o
3+ p

cll

BIu, = 6!-J2 =152ai

M1

A1

all

=n'-(r'-2n+1\
=2n-l

u, = r' -(r-l)'

MI

A1

so * ust

= 2(50)-1+[2(51)-1]

= 100-1+101

=200

allt

BI

2n-l=387
2n--f88

n=194

Since z is a positive integer, 387 is a term in the sequence.

alv

1

I

I
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bi x2 -4x+7

(
4x--
2

2

-22 +7

=(x-z)'+t
MI
AI

2bti l'

,

Q,3)
()

BI
Correct
turning pt &
y-intercept

3ai 3000x1.35=S4050 BI
a1l $10000 = USD(10000+1.35) = USDT 407.41

USDT aO7 .4 I = (7407.4 I + 0.0096)yen

= 7 7 I 605yen (nearest yen)

M1

A1
b 4288 

" 
t00% = $4 OO7 .4766

t07
400'7 .4766 - 40.50 = $3966.98 (nearest cent)

MI

A1

cl
*=2'2li1o'=zzt BI

c1l - 2.27 x108 x 1000'lime taken = 
3110,

=756.667s

=12.6 min (3sf)

M1

A1
4a Total income in 2019 =1.37x105x9763

= 1.337531x10t0

=1.3375x10r0 (5sD

MI

A1

b 9763-7214
Yo increase = xl00%

7214

=3s.3%
BI

c1 x = 2800

Y ='7000

B1
BI

cu Range = 480000-1000
:$479000 B1

c111 Since $10000 is the 75n percentile, 25% of households
more than $10000.

Probabilitv = I,4

eamed

BI
d Median is a better gauge because it is not affected by extreme

values, e.g. extemely high income will inllate the mean income
BI

2

PartnerlnLeaming
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5a 10

40

25

BI

b 10

40

25

(rrr) = (7s)

B1

5c

,=[
)[

l0
40

25

37a25
,8531

_(-t
(

-t

370+40a+625

10b+3400+775

995+40a \
I

417 s +t0b ) B1

d (ses+ +oa

[4175 + l0b

995 + 40a =

)(
3395

4655

3395

a--60
4175 +l0b = 4655

b =48

MI
Form linear
equation

A1
Both answers
correct

Elements in T represent the amount of money collected from ticket
sales on each day - $3395 and $4655 was collected on Saturday
and Sunday respectively.

BI

f /::qs\
RT=rt.3 2)l I' '[46s5J

= (13'723.s)

Total amount collected on both days = $ 13723.50 B1

6a 750
s

x

B1

bi $[ 750

')x

B1

bii No. of dresses sold at a loss = "r - l2
Total amount received from sale of all dresses

='[

=,(

=,(

o:o+(x-rz)[ 750 -__5
x )l

630+7so-5:- 9ooo 
+60

x

(shown)r++o- 9ooo 
-5,x

MI

A1

3
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6c
1440- 

9ooo 
-5, ='750+240

x
1,M0x-9000-5x2 =990x
5x'z-450.r+9000=0

.r'?-90.r+1800 = 0 (shown)

M1

A1

d x'z-90.r+1800 = 0

(.r-60)(x-ro)= o

r=60 or ;r=30

MI

A1

e Costnrice:ff 750
cost Dnce = _'30

= $2s= $12.50 (rej, >15) B1

7a
r=freu[zo-1-rY]

= -1.9
BI

b B1
Correct
scales

BI
Correct pts
plotted

B1
Correct
smooth q.rrve

c x(20- x2) = 20

1 xoo-x\=20l0 10

Lx(2o- x'\=2
10

Insert the liney:2
Fromtle graph, r=1.05 (10.1) or x=3.85 (10.1)

M1

A1

di x=-2,y=4; x=6,y=4
Draw line Y = -x+2 (See GraPh) B1

4
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BIFrom the graph, r=0.65 (10.1) or x=5'1 (t0.1)dii

M1

A1

diii L x(2o- x'\ = -x+2
l0
20x- x3 = -llx +20

x3 -30.r+ 20 = 0

A=0, B=-30
M1

MI

A1

8a 3+13+p+10+4+6=50

P+s=18 -(l)
46x 3 + 50x l3 + 54p + 58x10+ 62q +66x6

50

1764+54p+62q =2864

54p+62q --llrfi
27p+31q=s50 -Q)
(l'1x27 : 27 p+27q = lg6 - 4,
(2)-(3) : 27 p +3lq -21 p - 27 q = 55s - 496

4q=aq
q =16
p =18-16=2

=57.28

M1
AI

lfx2 =3x46' +13x502 +2x542 +10x582 +16x622 + 6x662

SD=
165960 -t .2gz

50

= 165960

=6.18 (3s0

b

B1

B1

Since mean marks for Physics test > mean marks for Math test, on

average, the students performed better for the Physics test.

Since the standard deviation for Physics test < standard deviation

for Math test, Physics test marks are less spread out than Math test

c

B1Cumulative frequency curve for Physics test is steeper

cuwe for Math test.

than thed

B1

9a IRQN,=1gg-145

= 35" (inteior Z s, parallel lines)
Bearing of R from Q = 369 - 3t

=325' (Zs at a point)

N1

t
Bi

b zPSR:90 -3s
= 550

M1

A1

PR= 2202 + 3 lo2 - 2(220X3 I o) cos 55"

PR --257.42

PR=257 m(3sf)

c

5
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9d
Area of triangle PQR: :Qrc)e20)sin55.2'

= 27933.O8

- 27900 m2 (3s0

M1

AI
Let the shortest distance be d

I
Area of triansle : :x3l0x1"2

I
27933.08 = :x310xd

)
d: 180.21
: 180 m (3sf)

M1

AI

en Let the angle of depression be d

a=r*,[100 )
It 80.21l

0 =29.026"

= 2e.0' (1dp)

M1

AI

10a PQ = BR (eiven)

AQ=QR (givet)
LPQA=180-e
IPRQ = e (base angles of isosceles triangle)

ZBRQ = 180o - 0 (angles on a straight line)

.'. LPQA= LBR8

.'.LPQA=LBRQ (SAS)

B1

BI

B1

bi Volume of Grande = 16x29.57

= 473.12 ml BI

bii Cost per unit oz for 'Tall' :4.50 + 12

= $0.375 / oz
Cost per unit oz for 'Grande' :5.80 + 16

=$0.36251 oz
Cost per unit oz for 'Venti' = 7.80 + 24

=$0.3251 oz
By comparison, Venti has the best value for money.

M1
Find unit
price

A1

biii v, (t',\'
i-\E)
16 (v\'
r2 [1r./

v'
l6 x 1331

t2

Bu
!:v

=12.1 (3s0

M1

A1

6
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10biv 24 fHeishtofventi)
l, = t H"tght 

"f 
r"ll ,,

Height of Venti _
r

23
Height of Tall

Base Area of Venti _ Height of Venti )
H.tght"fr"il ]

2

Base Area of Tall

i23

2

- rr

M1

MI

A1

11a 105970 - 19980 - 35990 = $50000 BI

b (100-70)% x 105970

= $31791

M1
AI

c [500 + 0.75 x (1597 - 1000)]x 0.782 : $741.1405
= $7al.la (2dP) B1

d To buv a car
Amount to loan from bank = 105970 - 31791 : $74179

Total interest (over7 years) = 74179x2.55% x 7 = 13240 '9515

Total loan amount = 74179 + 13240.9515 = 87419.9515

Total cost ofowning car for 3 years
: 3 1791+ 87419.9515 + 7 41.1405 x3 + 400x2x 3 + I 100x 3 -
74t79
= $52955.373

[Note: Expenditwe for petro\ ERP and parking fees are not
included in the calculation for comparison, 4s they are the same

whether to btty or rent a car.J

Assume there are 365 days in a year,

cost per day = 
s2:l?31-3 : $a8.36 (2dp)

365x3

,' f 
cor, oro*oio g 

"* 
po v"u =VY= $176s1.79,1

lCost ofrenting car per year = 55 x365=$20075 
-l

Since 48.36 < 55 @17651.'79 <20075),
Kenny should buy a car.

M1

Dorm palmeat
(b) + totat loan
+ aoad tar
+ srrvici[g
+ iosuanc€

-14t19
Ml -any2
correct
M2 - all
correct

B1

MI
(Compare
cost per day
or year or
total cost)

AI

7
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