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Name. Class.

Matherrriltictl Formulae

l

abc__=
sin A sin .B sin C

a' = b' + c' * Zbc cos A

Mean:

Standard deviation:

Total amount: P(t* " )"( l0o,

Mensuration

Curved surface area of a cofle: lrl

Surface area ofa sphere : 4ir2

Volume of a cone : L*'h
3

Volume of a sphere ,= 
:*t

Area of a triangle ABC: !absinC
2

Arc length : r0, where 0 is in radians

Sector area: !r'e. where g is in radians
2

Contpound intere:st

Trigonometry

Statistics

Zr.
Zr

lzrt (r.*'l'
lT., -tErl
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Name: ( ) Class:

Answer ......t21

Answer all the questions.

I By writing each number correct to I significant figure, estimate the value of

J4949+2'45. Show your working.
0.512

2 Find the largest integer;r satisfying 4x >7 -

3 (a) The line 2x - 5y = 20 crosses the x-axis at '4'
Find the coordinates of Point,4'

Answer (........ .....'...) tll

(b) Show that the line 2x- 5y =20 is not parallelto another line with a gradient of
2*;.
)

Answer

l1l

FMS(S) Sec 4N(A) Preliminary Examination 2021
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Name: ( ) Class:

4 Travis, lScot and Rina shared a sum of money rbetrveen them ln the ratio 4 : 7 : 9.

(a) l3xpress the sum of money Travis had as a fi'action of'the total sum the three of
them had altogether.

Ans'wer ......t1.|

(b) Iicot had $48 more than'Iravis. How rnuch money diclRina have?

iSnn 28n5 SlmDllflv --=--------=.
25 l\n'

Give your answer as a single fraction in its simplest form.

FMS(S) Sec 4N(l) Preliminary Examination 2021
Mathematics Papr:r 1
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Name:

6

Class:

fiU,ition IThe coordinates ofl, B and C are (-1,9) , (3,6) and (7, fr) res

Given that a line passes through A, B andC, find the value "tOW i t

M and N are the midpoints of the adjacent sides of the rectangle ABCD. A point is

selected at random in the rectangle ABCD. Given that AB :2AD, find the probability

that the point lies in the triangle MBN.

FMS(S) Sec4N(A) Preliminary Examination 2021
Mathematics Paper I



Name: Class:

The dial;ram below shows a sector of a circle, radius 12 cm and angle r09p.

Calculale the shaded area.

Answer .....cm2 131

(a) ciirren that 0o < x < 180o, find the possible value(s) of angle I such that

sin,l" = 0.839 .

Answer A,=

-,t.(i

lVrite these numbers in order, starting with the largest,

Answer
smallestlargest

tll

23
;J

7.6s%
7t

4
(b)

{2)

FMS(S) Sec 4N(lg Preliminary Examinationr 2021
Mathematics Pap,-.;1
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Name: ( ) Class:

10 The pictogram shows the number of pairs of sneakers sold on an online store in the

first 5 months of a particular year.

T tion

M
Month Number of pairs of sneakers .JnU I

January ooooH
February oaooqr

March ao
April a(
May aao(

a represents 20 pairs ofsneakers

(a) State the month with the highest sale of sneakers.

Answer .......t11

(b) How many more pairs of sneakers were sold in May than in March?

lnswer . pairs []
(c) Express the number of pairs of sneakers sold in April as a percentage of the

total number of pairs of sneakers sold in the first 5 months.

FMS{S) Sec4N(A) Preliminary Examination 2021
Mathernatics Paper 1
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( ) Class:

11 (a) On the grid below, draw a reduction of'the figure 7 ur;ing a scale factor of 0.5.

\
\

\

T \

/

/
/

/

l2l

(b) BA""h, "_f\:
A F'-

ABC and EFG are similar triangles. EFG is an enlargerment of ABC.

Find the scale tbctor.

FMS(S) Sec 4N(A) Preliminary Examination 2021
Mathematics Papr:r 1



Nane:

t2 Simplify 8x -12y - 4x -5y .

Simplify P+3 -2P .128

Class:

Answer ........ tll

Ans'wer ...... 12)

(a)

Alan wants to find out how much time students spend on playing mobile games.

He uses this question on a questionnaire.

Give 2 reasons why the data obtained from this question might be unreliable.

Answer

1.

How many hours do you spend playing mobile games?
Tick one box.r_t[f E tf

2.

FMS(S) Sec4N(A) Preliminary Examination 2021
Mathematics Paper 1
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Name:

t4

Find the savings the Tan family made if they bought at the discounted price.

Class:

Tuition
Mr and Mrs Tan who are both 44 years old, brought their twcr

years ol,d, to the Changi Experience Studio. \Al
The table below,shows the promotion on the ticket s

'1

ts ffi,s"-
Ticket Price \PJ-

Adult (n3 - 59 years old) Child (5 - 12 years old) / Senior (60 + years old)
Original Price Discounted Price Original Price Discounted Price

$22 $18 $ls $12

15 Jamie walks for 15 minutes at an average speed of 71 metres per minute to reach

the bus sitop. She then takes the bus to school. 'Ihe bus travels at an average

speed of'45 km/h and the bus journey takes 50 minutes to reach her school.

Calculate the average speed of Jamie's total joumey. Give your answer in km/h.

Answer ....krr/h [3]

10FMS(S) Sec 4N(l$ Preliminary Examination 2021
Mathematics Pap,er 1



Name:

t6

These triangles are similar.

(a) Calculate the value of a.

Findp in terms of q, x andy.

Class:

Answer a:

Answer p : .. ..... t2]

tll

FMS(S) Sec 4N(A) Preliminary Examination 2021

Mathematics Paper 1
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Name. ) Class:

17 Solve -i= = x + 3 , giving your answers correct to 2 decimar places.x+2

Show your working.

Anrwer J : ...................or r : ............ ......... t4l

FMS(S) Sec 4N(A,) lDreliminary Examination 202'l
Mathematics Papr;r 1
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Nane: ( ) Class:

18 In June 2021, the rate of exchange between Singapore dollars (S$) and United

States dollars (US$) was S$l = US$0.74 and the rate of exchange between

Singapore dollars (S$) and euros (€) was S$l :€0.62.

Steve bought a pair of shoes online at US$120.

(a) Calculate the amount Steve spent in Singapore dollars.

Answer S$....... .........t21

(b) Steve then resold this pair of shoes to a buyer in Europe for a profit of

5$120. Find the amount in euros at which Steve sold the shoes.

'l

FMS(S) Sec 4N(A) Preliminary Examination 202'l
Mathematics Paper 1
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( ) Class.

19 (a) 'Write 5600 as a product of its prime factors.

Answer ......12)

(b) !i600n is the smallest perfect cube that is a multiple of 5600.

Irind the value of integer n.

Answer n= tll

(c) 1!50 =2x53

Write down the highest common factor (HCF) of 250 and 5600.

Give your answer as a product of its prime factors.

FMS(S) Sec 4N(F,) Preliminary Examination 2021
Mathematics Papr3rl
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Name:

20

Class:

ABC is a triangle with /.BAC =32 . D is a point on AC and E is a point on BC

such that DE is parallel to AB. DE = CE. Find

(a) ZADE,

ZABC,

Tuition

FMS(S) Sec 4N(A) Preliminary Examination 2021
Mathematics Paper 1
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Name:

2t

Class:

12)

(b) Using factorisation, solve x' +4x-6Cr= g

o Ithe equilateral triangle.

to find the length of one side

Answer ....cm [3]

FMS(S) Sec 4N(A) Preliminary Examination 2021
Mathematics Paprar 1
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Narne:

"r) A chocolate factory manufactured spherical chocolates and packed them into apackage

such that two chocolates are fitted snugly inside the cylindrical package as shown in the

diagram below.

Given that the volume ofeach chocolate i, 2cm3, calculate the curved surface area of
2

the cylindrical package, leaving your answer in terms of x .

Answer ......cm2 1+1

FMS(S) Sec 4N(A) Preliminary Examination 2021
Mathematics Paper 1
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23

Name.

v
8

7

6

5

4

J

2

1

0

Class:

12345678910
(a) F ind the equation of the line AB drawn on the grid.

Answer ........t21

(b) Calculate the length lB.

Answe.r ... units [2]

(c) ,4llCD is a parallelogram, with AB and AD being two of its sides.

Given that D is the point (6,7) , find C.

Answer (

18FMS(S) Sec 4N(\) Preliminary Examination 2021
Mathematics Paper 1



( ) Class:

23 (d) Vivien claims that another name for ABCD is a kite.

Is she correct? Give a reason for your answer

Answer

...... because

FMS(S) Sec4N(A) Preliminary Examination 2021
Mathematics Paper 1
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Name.

24

Class:

The diqgram shows the plan of a floor.

All the rmeasurements are given in metres.

The floor is to be tiled using square tiles of side 20 cm.

Tiles can only be bought in boxes each contafuring 12 tiles.

Each box costs $17.

What is the total cost of the boxes of tiles needed to tile the floor?

Show your working.

FMS(S) Sec 4N(r\) Preliminary Examination 2021
Mathematics Paprer 1



25 The figure below shows a solid door stopper in the shape of a prism.

4cez^ l-uitisil

Showthat x=10.

Answer

(b) Calculate the volume of the prism.

6c

()

Answer .....cm3 121

Calculate the total surface area ofthe prism.

Answer ....cm2 131

-End of Paper-

lll

(c)

,"*l/vit

FMS(S) Sec4N(A) Preliminary Examination 2021
Mathematics Paper 1



Name: ( ) Class:

Answer Key Sec 4NA Prelim Exam 2021 Paper I
No. Answer No. Answer Krey

I 100 t6 p=y
x

2 Largest integer x :2 t7 x = -0.21 or x = 4.79 (2,1p)

3a l(10,0)
3b Since the 2 gradients are not the same,

they are not parallel.

4a I

=5
l8a $162.16

4b $1,+4 l8b $174.94
5 27 n3

70

l9a 5600= 25 >t52 x'7

6 k:3 t9b n= 490
7 I

8

l9c HCF =2x52

8 68.9cm2 (3sf) 2Aa I 480

9a 57.0" or 123.0" (ldp) 20b I 16'
9b ?,1.r;,L,7.65oA 2la x2 =60-4x

x' + 4x -610 = O(shown)

l0a February 2tb l2cm
l0b 30 22 18r cmz

10c 9.68% (3s0 23a !=-x+4
1la

L

t
t
-r
.L

I

1
-l

23b 5,66(3sf)units

l'

llb 4
;)

23c 00,3)

l2a 4x-17 y 23d No, because the ABCD haLs 2 pairs
of adjacent sides with sanre length
and one pair of opposite a.ngles are
equal.

tzb 3-2p
t2

24 $1 309

13 1. 'Ihere are no option for 0 hour
2. 'Ihere is no timeline (per month,

per day)
3. ltt did not specific whether the

intervals are on a daily basis or
,,veekly basis.

25a U sin g Pythagoras'Theorem)

x' = 62 +8t'

, = .,,/i-00

x =l0(Shown)

l4 $ts 25b 96cm3

15 35.6km I tb(3sf) 25c l44cm2

22FMS(S) Sec 4N(li) Preliminary Examination 2021
Mathematics Paper 1
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Name: Class:

Compound inte,rest

Mensuration

Trigonometry

Stotistics

Mathematical Fonnulae

sinl sinB sinC

a' = b' + c' -Zbc cos A

Mean:

Standard deviation:

rotat amounr : r(r. #)"

Curved surface area of a aorrc: TTrl

Surface area of a sphere : 47trz

Volume of a cone : L*'h
J

Volume of a sphere : 1*tJ

Area of a triangle ABC: labsn C
2

Arc length : r0, where 0 is in radians

Sectorarea: Lr'e, where g is in radians
2

Zr.
Zr

Zt' (Zn\'
zr-tE7l

FMS(S) Sec 4N0\) Preliminary Examination 2021
Mathematics Paper 2
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Name: ( ) Class:

Section A (52 marks)

Answer all the questions in this section.

1 (a) Given that 3.58 x 104 = axl0-1, find the value of a.

Answer a:

(b) The thickness of a pack of 500 sheets ofpaper is 9 cm.

Find the thickness of one sheet ofpaper, giving your answer in millimetres.

Answer ... mm [2]

t1l

2. 25 students sat for a Science test.

The mean mark was 18.2 and the median mark was 15.

Another student sat for the same test at a later date.

The new mean mark was 19.

(a) What mark did this student get?

Answer ...... t2)

(b) Describe how the student's mark will afTect the median.

Answer The new median

lll

FMS(S) Sec4N(A) Preliminary Examination 2021
Mathematics Paper 2

3



3 (a) Simplify tr

) Class.

Answer .........L21

o.(b) liirmplifu :I*
6x- r.-

4 (a) f'actorise the expression y2 -2(5y - 12) .

FMS(S) Sec 4N(lg Preliminary Examination 2021
Mathematics Pap,3p 2

4



Name:

4

()

iri
Class:

o ?"1

(b) Rearrange 3b = a-Zc' to make c the

wlt:

Answer c: tzl

5 (a) Amy wanted to buy a particular laptop model in2020 but waited till2021 when

its price was reduced,by 13.2o/o.Ln2020, the cost of the laptop was $1200.

Find its value in 2A21.

Answer $ . .. .. .... l2l

The exact answer to a question is 5.32789.

Zaidi rounds offthis answer to 3 significant figures.

Calculate the difference between the two answers as a percentage of the exact

answer.

(b)

FMS(S) Sec 4N(A) Preliminary Examination 2021
Mathematics Paper 2
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Name:

6 (a) T'riangle ABC is isosceles with angle A,= 50o .

Cfne possible value of angle B is 50'. Find the two other possible values of

angle,B. 
i

(b)

AnswerAngleB:.. oor.. ........" [2]

Clalculate the angle xo between the square and the regular pentagon.

FMS(S) Sec 4N(l\) Preliminary Examination 2021
Mathematics Paper 2
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Name: Class:

Tuition
The diagram below shows the speed-time graph of an during a 100 m race in a

recent sports meet.

Spe^ed (m/s)

0

(a)

4 lo 13 
Time (seconds)

Complete the description below.

Answer The athlete accelerated to a speed of l0 m/s in the first 4 seconds. For

the next 6 seconds, he ...

He ... over the last .............. seconds when he

suffered muscle cramps in his leg. He crossed the 100 m fmish line after

l3 seconds. 121

(b) Find the acceleration ofthe athlete after 3 seconds.

Answer .. mls2 1t]

(c) Calculate his speed when he crossed the finishing line.

FMS(S) Sec4N(A) Preliminary Examination 2021
Mathematics Paper 2
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Name:

8

Class:

(a) Complete the table of values for y - 2' -3 .

On the grid below, plot the graph of y = 2' -3 for - 1 < x <2.5 .

t 1l

(b)

)C -1 - 0.5 0 0.5 I 1.5 2 2.5

)/ -2.5 -2.3 - 1.6 -l -0.2 I 2.7

FMS(S) Sec 4N(A) Preliminary Examination 2021
Mathematics Paper 2
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Name: Class:

I (c) Use your graph to find

(i) the value ofx wheny = 1.5,

Answer x:

the gradient of the curve at x: l.

Answer .......tI]

(d) On the same grid, draw the graph of y = 2- x .

(e) Hence, find the solution to the equation 2' -3 =2- x .

Ansu,er x:

(ii)

t1l

t1l

I1l

FMS(S) Sec 4N(A) Preliminary Examination 2021
Mathematics Paper 2
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Name: Class:

Complete the construction of the paralllelogram KIIzN and label

clearly.

Construct the bisector of angle KLM.

Construct the perpendicular bisector of LM.

l-hese two bisectors meet at the point P.

9
Tuit'i,on

KLA/N ir; a parallelogram. Two of its sides ancl the direction of North_has,been draw

below.

1/

(a)

(b)

(c)

(d)

the point N

121

lll
lll

l,abel the point P and state two points rvhich are equiclistant lrom the point P.

tlnswer Points . . ..... and .. .. ... are equidistant from the point P.

tll
(e) Construct the line KI such that Z hers a trcaring of 150' from.l( and that

l{7.:3 cm. Label point Iclearly. t2l

FMS(S) Sec 4Np\) Preliminary Examination 2021

Mathematics Paprer 2
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( ) Class:

l0 (a) The table below shows Mr Chue's utility bill for June 2020.

Using the information in the utility bill above, calculate

(i) the amount charged for electricity services (A),

Answer (A):$ .......tl]

(ii) the total payable charges for June 2020 (D).

June 2020 Bill
Account No. T2XXXXXX

Breakdown of charges Usage Rate ($) Amount ($)

Electricity Services 381 kwh 4.2463 (A)

Water Services 13.5 CuM 1.2100 16.34

Waterborne Fee 13.5 CuM 0.9200 12.42

Water Conservation Tax $16.34 S0olo 8.17

Refuse Removal 1 Quantity 7.71 7.71

Subtotal (B)

GST (B) 7 o/o (c)

Total Payable Charges (D)

FMS(S) Sec 4N(A) Preliminary Examination 2021
Mathematics Paper 2
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Name: ( ) Class:

10 (b) From May 2019, an initiative by the Energy Market Authority allowed all

households to srvitch to an electricity retailer of threir choice in the Open

Electricity Market. This allows consumers like lvh' Chue to benefit from

cornpetitive pricing which rvill help hinr save on his electricity bill.

Table 1 shows two different price plans offered in the Open Electricity Market.

T'able 2 shows

Gemsenco Sun<lialco

n
^'\P o$

Fixed Rate Plan - 6 Months Discount - 6 Months

17.56 cents/ kWh 2x% 
"ff lil,u"Lfii(

r^/itl.: ,,ri6te' 
,$,frb#*

the historicalregulated tariff rate rrom JzililZry 2020 to. une 2020.

T'alrle 3 shows Mr Chue's average electricity consumption from Jantary 2020

to.lune 2020.

Eiy considering the 6 month period of January 2020 to June 2020. carry out

calculations to determine which price plan 'uvould sal'e Mr Chue more money

on his electricity bill.

Show working to support your answer.

Jan - Mar 2020 Apr - Jun 2020

lvfonthly regu lated tariff rate (centslkW'h) 25.9,1 24.63

Table2

Jan - Mar 2020 Apr - Jun 2020

Average electricity consumption (kWh)

per month
378 395

Table, 3

FMS(S) Sec 4N(l\) Preliminary Examination 202'l
Mathematics Paper 2
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Name: ( ) Class:

10 (b) Answer

t5l

FMS(S) Sec4N(A) Preliminary Examination 2021

Mathematics Paper 2
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Name: Class:

Section B (8 marks)

Ans;lr,er one question from this section. Each question carries 8 marks.

,{.n airuaft flies horizontally from Xto

irt Z.

Idirectly above a man on lervel ground

ticr

llhe angles of elevation ofXand I'from the man are 45o and 70o respectively.

llhe aircraft is flying at 150 m/s.

llhe time it takes to get fromXto lzis I minute.

(D Show that the distance,Yl is 9000 m.

Answer

Calculate the distance XZ.

(a)11

,.7_0_:--_-___L::
t---t
tl
L--!

lll

(ii)

Z

FMS(S) Sec 4N(F) Preliminary Examination 2021
Mathematics Pape-r 2
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Name:

1l (b)

Class:

The points A, B, C and D lie on the circumference of a circle, centre O. The

lines lC and BD are the diameters of the circle. EF is a tangent to the circle at

D and ZABD = l.l3 radians.

(i)

(iD

Explain why ZODE= l radians.
2

Answer ZODE= 1 b""uur"
2

tll

Calculate the size of the following angles in radians. Give a reason for

each answer.

(a) ZCDE,

rad[2]Answer ZCDE=

15FMS(S) Sec4N(A) Preliminary Examination 2021
Mathematics Paper 2



Narne:

11 (b) t:ii) (b) L4DF.

( ) Class:

Anywer /ADF= ..,.... rad [2]

FMS(S) Sec 4N(A) Preliminary Examination 2021
Mathemaiics Paper 2
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Nane:

t2

Class:

(a) The table summarises the marks of the 120 students of schoolS in a particular

examination I

ion

hp
Marks obtained by pupils, x ^ 4..8

No. oI puprls
a

0<x<10 4Wlf
10<x<20 rlaGtE
20<x<30 24oly
30<x<40 43

40<x<50 30

50Sx<60 8

(i) Find estimates for the mean and the standard deviation of these marks.

Answer Mean : . -... -... Standard deviation :

(iD Students in another school 7 takes the same examination. The

mark obtained was 35.6 and the standard deviation was 12.1.

(a) Which school had the better marks?

Give a reason for your answer.

Answer School had the beffer marks because

t3l

lll

FMS(S) Sec  N(A) Preliminary Examination 2021
Mathematics Paper 2
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Name: Class:

Which school had the more consistent marks?

Give a reason for your answer.

Answer School ....... had the more consistent marl,:s because

David has 3 blue shirts, 4 green shirts. 5 yellow shirts, 12 pairs of blaclr pants and

1 pair of grey pants in his ivardrobe.

Finrd the probability that

(iD he picks a blue shirt,

Answer ......t11

he picks a green shirt and a pair of black pants"

Answer ......121

t1l

(b)t2 (a) (iD

(b)

(iii)

- End of Paper -

FMS(S) Sec 4N(A) Preliminary Examinatiorr 2021
Mathematics Pap'er 2
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Name: ( ) Class:

Answer Key Sec 4NA Prelim. Exam 2021 Paper 2

No. Solution No. Solution
l(a) a = 0.0358 8(cXi) When1,= 1.5, x=2.75

1(b) 0.18 mm 8(cXii) Gradient a/-x= 1 is 1.39

2(a\ 39 marks 8(e) x:1,7
2(b) The new median might be

equal or bisser than 15.

10(aXi) $93.84 (to 2 d.p.)

3(a) 2a3 l0(aXii) 5234.72 (to 2 d.p.)

3(b) a3)y
2-

l0(b) Gemsenco : $407.22
Sundialco: $463.00
Gemsenco's price plan would
have saved Mr Chue more
money on his electricity bill.

4(a) 0-00-6) ++taxi) 90e&m

4(b) E-3bC=*. l-v2 a

++€xii) W
s(a) $ r04r .60 +{{bxi) Mbeffi4re2-

@
thetan*en+gFa*-A

s(b) 0.0396%(to3s.f.) ++(uFix+ W
6(a) lB -80o or 65" +(uxi+xu)

6(b) xo =16?o 12(a)(i) Mean : 34, S.D. : 11.7 (to 3

s.fl)

7(a) The athlete accelerated to a speed

of l0 m/s in the first 4 seconds. For
the next 6 seconds, he maintains a

constant speed of I0 m/s. He
slowed down / decelerated over the
last 3 seconds when he suffered
muscle cramps in his leg. He
crossed the 100 m finish line after
l3 seconds.

l2(aXiiXa)

I2(aXiiXb)

School Zhad the better marks
because its mean mark is

higher school S.

School I had the more
consistent marks because its
standard deviation is smaller
than school L

7(b) 2.5 rnls2 12(bXi) I

=5

7(:c) ,=r:or 3.33 m/s (to 3 s.f.;
12(bXii) 8

105

8(a) When x =0,y =-2
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8(b)
&
8(d)
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Fairfield Methodist School (Secondary)

Sec4NA Prelim 2021 Maths Papr 1

0.5

50

0.5

100

M1-when
all correct to
1sf

A1- when all
working steps
are shown

4x>7
7

4
x <-1.75

largest integer x =

M1-show
change
inequality
sign to <

A1

2x-5y =)S
sub y =g
2x=20
x=10
,4(10,0)

2x-5y =)$
2

v =-x-4-5
..2

gradlent = -sadielt=5 Tuition
since the two gradiEnti are ngt the same. they are not parallel.

81 - show

..2gradrent = -)

3units -$48
lunit -$16
9units-16x9 = $l

Scheme
No Solution Marks

allocation
1.

2

-2

3a

B1

3b

4a 4t
-=-)os wlffiffi@ B1

4b

B1



No Solution Marks
allocation

5 lSmn 28m

25 '15n2

lSmn l5n2
--v- 25 28m

_270mn3
700m

27 n3=-
70

M1-
11_or n'
70
A1.l82

6 _ 9-6
sradient = 

--
-l-3

J=-4
9-k __3
-t-7 4

9-k 3

-=---84
aa

9-k = -ax-B
4

9-k =6
k=3

M1 - form
equation in

terms of k.

A1
7

MB= MB=!nn
2

Ns = lBC
2

Area of Rectangle ABCD = AB x BC

Area of Trian gle MBN =Lx MB* BN
2

=l *l ABrl BC22 2

=LxABxBC
8

!xABxBC
8

Probability of point in triangle MBN = AB x BC
I

8

M1- show

un=L.ln
2

or

ua =! ac
2

A1



No Solution Marks
allocation

7 D CT
8

N

A M

92

8
Area of Secto, : 109 

* x xl22
360

218 .
- 

-ficm'5

=136.97cm2
t

Area of triansle : lx l2xl2xsin 109-2
= 68.077cm2

Area of shaded area:13697 -68.077

=68.896cm2

=68.9cm2(3sf) 7rt r- !

M1 - apply
area of sector
formula

M1- use

area of
triangle
formula

A1

9a sin'0.839 t uttlon
= 57.03467226 or 122.9653277 |
= 5?.oo or t23.0" (tapW lt h^d6!

81 for both
correct
answers

9b

? , ,.u , L, 7.6svo
82 - deduct 1

mark for 1
mistake, max
2 marks
deduction

10a February B1

10b 30 B1



No Solution Marks
allocation

10c 1'5 
* lo0

15.5

:9.677419355

=9.689o(3sf)

OR

3o ,too
465

= 9.677419355

=9.68%;o(3sf)

B1

B1

'J.1.a

T

82 - deduct 1

for L wrong
side

11b 204
-=-15 3

B1

72a 8x -12y - 4x - 5.y

= 4x-17 y B1

1,2b p+3 _2p
t28

_2(p+3) _z(zt\
2(12) 3(8)

_2p +6-6p
24

=6-4P
24

=3-zP
12

M1-
common
denominator

A1

4



No Solution Marks
allocation

13 1..

2.

3.

Il::: ffi;:li:: [::iffi,,", o,,f Lt i t i on
It did not specific whether the intervals are on a dailv-basis or weekly basis.

81 for each

statement

74 Discounted Pr ice = (1 8 x 3) + 12 = $66

Original Pr iss = (22 x3) + I 5 = $81

Savings=81-66=$15

ML -show
either total
discounted or
original price

A1

15 Total distance from home to bus stop

=15x7l
=lA65m

=1.065km

Total distance from bus stop to school

= 45r!9
60

=37.5krn

Averagespeed =
l.A65bn+37.54on

15 . 50 -

-h+-h60 60
38.565 km

65.
-h60

= 35.59846154

=35.61qn I h(3sf)

M1- either
total distance

M1- add up
both time in

hour

A1

16a a --180-82-25
=73 B1

16b p=q
yx

p=!xy
x
ovp =:!-x

M7- 9-
x

A1



No Solution Marks
allocation

17 5

- 
-x+Jx+2

J: (x+3)(x+2)

5 = x2 +2x+3x+ 6

x2 +5x+l = 0

x _ -5 r 6' -4i[(D
2(r)

-5t.,n
-f, --

2

x=-0.20871 or -4.7913
x = -0.21 or x = -4.79 (2dp)

M1 - expand

M1-show
-silzt

)

A2

18a l2o 
-rc2.162

0.74

= $162.16

M1

A1

18b Total selling pri<:e = $L62.162 + 120

=$282.162
Amount in euros = 282.1 62 x 0.62

=$174.94044

=$174.94

M1

A1

19a 5600 = 2s x52 x'J' 82 - deduct 1

m for any
mistake made

19b 5600 = 2s x52 xil

5600n=2s x52 x:7 x(2x5x72)

n=2x5x72
n-49O B1

19c 250 =2x53
5600 = 2s x52 xi'

HCF =2x52 B1

20a IADE = 180-32(sumof interior /.s)

= 148o
B1

6



No Solution Marks
allocation

20b IEDC =32(corcesponding angles,AB / /DE)
IACB = IEDC(base angles of isosceles*iangle)

=32o

ZABC =180-32-32
= I16"

Ml- show

/.ACB

AL

27a areaof square = x2

perimeter of triangle = 60 - 4x

x2:60-4x
x2 + 4x -60 = 0(shown)

M1
A1

27b x2 +4x-60=0
(x-6)(x+10) = o

x = 6or x: -10(rejected)

Perimeter= 60 -4(6) = r[IU i ti O n
length of equilateralJ= 36 + 3 = l]cm-

M1

M1
A1

22 9n
2

volumeof sphere =

4r9r
-)(it Xf = 

-32
,'-27

8

r =l.Scm

curved SA=Zxrx4r
= 2n x1.5 x 4(1.5)

=l&r, cmz

Volume
M1 - show

,27
f- =-

8

A1r=1.5

Surface Area
M1- show
SA formula

A1,in n

23a
i

.. 0-4grodrcnt=4-:i-=-,

! =-x+4

M1 - find
gradient

A1
23b length=

= J32

= 5.65685

= 5.66(3s.f)units

M1

A1
23c (10,3) B1

7



No Solution Marks
allocation

23d NO, because the IIBCD has 2 pairs of adjacent sides with same length and one pair of
opposite angles are equal.

B1

24 total number of tiles needed ina5mby9mroom

900 -20 = 45

500-20-25
25x45 =ll25till,es

number of tiles needed inl.Zmby7m space

120-20 = 6

700=20 =35
6 x 35 = 210 tiles

tiles needed forthe Jloor =1125 -2lA
-- 915 tiles

number of boxes of tiles rpeded =915 +12

= 76.25boxes

x TTboxes

total cost =77 x !il 7

= $1309

M1

M1

M1

Mt-77
boxes

A1

25a U sin g Pythagoras' Theorem,

xz = 62 +82

,=lrm
x =10(Shown)

AG1

2sb Volume = cross sec tional area x height

=(1*8x6)x4'2

=96cm3

ML - show
cross
sectionalarea
A1

75c
2(]x 6 x 8) + (4x I 0) + (6 x 4) + (8x 4)'2

=l44cm2

Any 2 correct
working
award L M,
upto2M
A1

8



Fairlield Methodist School (Secondary)
Sec 4 NA 2021 Preliminary Examinations Math Paper 2
Ma Scheme
No. Solution Marks Partial Marks
1(a) 3.58x104 = axl0-7

c = 0.0358
BI

l(b) 90

500

= 0.18 mm 82

Ml (convert 9
cm to 90 mm)
AI

2(a) 26x19-25x 18.2

=3emarks Trrition
MI
AI

2(b) The new median might bq eoual or bieser than 15.r'^riffi BI

3(a)

ff=,., 82
Bl (for 2)
Bl (for a)

3(b) gtyt 
=3y'6t'y' 2x 82 B1 (for x ory)

4(a) y'-z1sy-tz1

= yz -Wy +24

=(y-$(y-6)

M1

A1

4(b) 3b = a-2cz

,z -a-3b
2

to4b
"=*l ,

MI

AI

5(a) 86'8 
" 

tzoo
100

= $1041.60

MI

AI

5(b) 0.0021I x rcoy,
5.32789

= 0.0396 % (to 3 s.f.)

M1
AI

Bl (for getting
correct
difference)



No. Solution Marks Partial IVIarks
6(a) /.8 =180-2(50) = 39"

or

zB =l8o-50 =65o
2

BI

BI

6(b) Interior angle of pentagon

_ (s-.2)180

5

540,

5

= 108''

xo=360-108-90
:162"

BI

MI

AI

Finds size of
each inte,rior
angle of
pentagorr

Subtracts
interior arngle

of pentag;on
and square
from 3600

7(a) The athlete accelerated to a speed of l0 m/s in the
first 4 seconds. For the next 6 seconds, she
maintr She slowed
down L dggelel4led_over the last 3 seconds when she
sufferr:d muscle cramps in her leg. She crossed the
100 m finish line after l3 seconds.

BI
BI

7(b) l0
4

=2'5 m/s2 Tr r i ti nn
BI

7(c)

*:,,]r1::.=;:-''iftijry
1.5h =,5

,=rllor 3.33 m/s (to 3 s.f,)

\/A

AI

Ml (for
triangle elnd

square or
trapeziunn),
Ml (for nex
trapeziunn)

8(a) When x=0.y=-2 BI

8(b) Graph of y =2' -3
See last page.

P2
CI

Pl for any 4
points plrtted
correctly

8(c)
(D

When!:7.5,x:2.15 B1 Accept
x:2.1tct 2.2

8(c)
( ii)

Tangent drawn at x = I . Gradient at x = 1 is 1.39 BI Accept L3 to
1.5

8(d) Graph of y = -x+2 82



Marks Partial Marks
No.

See last page.

8(e) x- 1.7 B1 Accept 1.6 to
1.8

e(a) See last page.

.a

81, B1 No need for
construction
lines.
lm for KN
parallelto LM
and lm for
MN parallel to
LK.
Minus 1m for
not labelling
point N.

e(b) See last page. B1

9(c) See last page. .l B1

e(d) LandM B1

e(e) 81, 81 for
constructing
bearing 150o.

1m for
constructing
arc 3cm and
labelling point
T

10(a)
(D

381x0.2463

= $93.8403

= $93.84 (to 2 d.p.)

B1

10(a)
( ii)

s138.48 + $9.6936
: $148.17 (to 2 d.p.)

M1
A1

81 for GST

10(b) If Mr Chue chooses Gemsenco,

Electricity bill for 6 months

= (378x3 + 395 x3)x17 .56

=2319x17.56

= 40721.64

=$407.22 (to 2d.p.)

If Mr Chue chooses Sundialco,

M1

A1

Solution

See last page-



No. Solution Marks Partial lVlarks

= (3 x it78 x 20.4926) + (3 x 395 x19.4177',

= 2323i8.6084 +23057.3745 W It
= 4629t5.9829

=$462.e6(to 2 d.p.) 
6j

Gems€,nco's price plan would have
more ntoney on his electricity bill.

0

saved MI Chue

Electri,:ity bill for 6 months TU iti C n
MI

AI

A1

I 1(a)
(')

Distanr:e.(f
= 150>,:60

= 9000t m (Shown)

MI
AG

Show met.hod

of obtaining
the distance X}'

I l(a)
( ii)

xz __ 9000

sin 70' sin 65o

XZ =-Y00-xsinToo
siin 65o

:9t331.524795

:9330m(to3s.f.)

X

MI

AI

11(b)
(D IODE = I b".uure the radius OD is perpendicular

2
to the tangent EF at D.

BI
Key rvords:
Radius,
perpendicular
to tangent

l l(b)
(iiXa)

ZACD' = 1.13 (angles in the same segment)

IOCLt == ZODC = 1.13 (base angles of isos. n;

ZCDE' = L -1.13(tan l- rad)
2

:0.441rad. o 3 s.f.)

M1

AI

Ml (for arny

correct mr:thod
supported by at
least one
correct
reasoning for
the ansle

4



No. Solution Marks Partial Marks
property of
circle)

Minus overall
of I markfrom

QL1(b) for
missing/
incorrect
reason/s

1l(b)
(iDG) ZBAD =! V in semicircle)2'

IBDA=o -{-1.13 (l sum ofnl
2

=A.4407963268 I

/.ADF =L-a.4407g63268(tan I rad)
2

:1.13 rad. (to 3 s.f.)

OR

ZAOD=l.l3xZ (Z d centre is twice Z at circumference)

:2.26

t uu) - 
r -?'26 

@ase angle of isos. n;
2

=0.4407963268

.ADF =L-g.4447%3268(tan r rad)
2

:1.13 rad. (to 3 s.f) AI

M1

AI

MI

Ml (for any
correct method
supported by at
least one
correct
reasoning for
the angle
property of
circle)

12(a)
(r)

Mean:34,

Std Dev. - Il.l (to 3 s.f.)

B1

82 Ml for
substituting
into formula

tz(a)
(ir)(a)

School Thad the better marks because its mean mark

is higher school S.

B1

t2(a)
(i'Xb)

School 
^S 

had the more consistent marks because its

standard deviation is smaller than school 7.

BI



No. Solution Ma.rks Partial lVlarks
12(b)
(t)

1l
15 5 B1

12(b)
(ii)

P(a green shirt and a pair of black pants)

l)

15 14.

_ 8.
105

M1

A1

Bi if get 1$

pair correct
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