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Name: ( ) Class: __

Mathematical Formulae

Compound interest

Total amount = P| 1+ a5,
100

Mensuration
Curved surface area of a cone = o/

Surface area of a sphere = 4-*

Volume of a cone = %m'zh
4 3
Volume of a sphere = 3 w

Area of a triangle ABC = %ab sin C

Arc length = @, where 0 is in radians
Sector area = —;»rze , where 0 is in radians

Trigonometry

a:--.hi.e
sind sinB sinC

a* =b>+c¢*-2bccos A

Statistics

- Z
¥-&

Standard deviation =
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Answer all the questions.

1 By writing each number correct to 1 significant figure, estimate the value of
V4949 +2.45 .
~ —— . Show your working.
0.512
ANSWET . oeovrensonssrsbnrmosmmmnevesnansissvse [2]
2 Find the largest integer x satisfying —4x>7.
ANSWEF X = coeiiiieiieiiiiieiiiainaaaanaas [2]

3 (a)  The line 2x— 5y = 20 crosses the x-axis at 4.
Find the coordinates of point 4.

Answer (coooooeevvinnnn. ) eeeeeiineeeeaans ) [1]
(b)  Show that the line 2x—5y =20 is not parallel to another line with a gradient of
2
5"
Answer
(1]
FMS(S) Sec 4N(A) Preliminary Examination 2021 3
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Name: ( ) Class: __

4 Travis, Scot and Rina shared a sum of money between them in the ratio 4 : 7 : 9.

(@)  Express the sum of money Travis had as a fraction of the total sum the three of

them had altogether.

Answer ........... . [1]

g »(b) Scot had $48 more than Travis. How much money did Rina have?

18mn . 28m
25 154

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

5 Simplify

Answer ............ ettt [2]

FMS(S) Sec 4N(A) Preliminary Examination 2021 4
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)
6 The coordinates of 4, B and C are (-1,9), (3,6) and (7, k) respectively. 1 O n "
Given that a line passes through 4, B and C, find the value of kW 1 t ]

ANSWer K=.....ccovviiiiiiniininniiiinnns 2]

7 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 = 24D, find the probability
that the point lies in the triangle MBN.

D C
N
A M B
ANSWEF e, 2]
FMS(S) Sec 4N(A) Preliminary Examination 2021 5
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8  The diagram below shows a sector of a circle, radius 12 cm and angle 109°.
Calculate the shaded area.

9 (@)  Given that 0°<x <180°, find the possible value(s) of angle 4 such that
sin 4°=0.839.

Answer A= ...c.cociiiiiiiiiiiiiiiiiii e [1]

b 76 r 7.65% 23
4 3

Write these numbers in order, starting with the largest.

largest " smallest

FMS(S) Sec 4N(A) Preliminary Examination 2021 6
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10 The pictogram shows the number of pairs of sneakers sold on an online store in the

first 5 months of a particular year.

o AR
Month Number of pairs of sneakers Slhdu

tion

January

February

March

April

May

‘ represents 20 pairs of sneakers

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

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

(¢)  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) Sec 4N(A) Preliminary Examination 2021 7
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11 (a) On the grid below, draw a reduction of the figure 7 using a scale factor of 0.5.

[2]
E
(b)
2 A
15 cm c 20 cm 12 cm
' 9cm
A F ¢
ABC and EFG are similar triangles. EFG is an enlargement of ABC.
Find the scale factor.
ARSWET o [1]
FMS(S) Sec 4N(A) Preliminary Examination 2021 8
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12 (a) Simplify 8x—-12y—-4x-5y.

P e ot omais ot e ot e T [1]
. = = R
b Simplify ———-—.
(b) plity =-=-=3
ANSWEP' sswunesmmammmsnsmssmmmmmmssssmasassas 2]

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

He uses this question on a questionnaire.

How many hours do you spend playing mobile games?
Tick one box.

1 2 3 over 3

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

Answer
e e ettt ettt ettt eeeeeeeeeeeeeiiaeeeeeeeaaeeaaaaeeeeananan—..
T T e 0 T e T R 18580 B B RS o R GBS b s
................................................................................................ 2]
FMS(S) Sec 4N(A) Preliminary Examination 2021 9
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Tuition

14 Mr and Mrs Tan who are both 44 years old, brought their two chi]drg 7 0and 13
years old, to the Changi Experience Studio. \/\] 1 %

The table below shows the promotion on the ticket prices

Ticket Price
Adult (13 — 59 years old) Child (5 — 12 years old) / Senior (60 + years old)
Original Price | Discounted Price Original Price Discounted Price
$22 $18 $15 $12

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

Answer $....oooiiiiiiiii [2]

15 Jamie walks for 15 minutes at an average speed of 71 metres per minute to reach
the bus stop. She then takes the bus to school. The 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 journey. Give your answer in km/h.

FMS(S) Sec 4N(A) Preliminary Examination 2021 10
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16
p y <a°)
82° 25° x
q

These triangles are similar.

(a)  Calculate the value of a.

ANSWEFr Q= cceeviniiiniiiiinnaninannen. [1]

(b) Find p interms of ¢, x and y.
ARBREF P™ susomssummuevesssasessses omnne [2]
11

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

5 .. :
17 Solve - x+3, giving your answers correct to 2 decimal places.
x .

Show your working.

Answer X = .ocovivviiiiinnn.. orx=

FMS(S) Sec 4N(A) Preliminary Examination 2021
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18 In June 2021, the rate of exchange between Singapore dollars (S$) and United
States dollars (US$) was S$1 = US$0.74 and the rate of exchange between
Singapore dollars (S$) and euros (€) was S$1 = €0.62.

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

(a) Calculate the amount Steve spent in Singapore dollars.
Answer S8..... . i irreieieenraens 2]
(b) Steve then resold this pair of shoes to a buyer in Europe for a profit of

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

HATEWEE Biccanis insnsnsinsiisisinsasime e mmmmanns [2]

FMS(S) Sec 4N(A) Preliminary Examination 2021 13
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19 (@)  Write 5600 as a product of its prime factors.
ARSWEF i, [2]
(b) 56007 is the smallest perfect cube that is a multiple of 5600.
Find the value of integer n.
Answer n= ......ccccceeeinnnn... eeeaeans [1]
(©) 250=2x5
Write down the highest common factor (HCF) of 250 and 5600.
Give your answer as a product of its prime factors.
ARSWEF oo [1]
FMS(S) Sec 4N(A) Preliminary Examination 2021 14

Mathematics Paper 1




Name: ( ) Class:

20
ABC is a triangle with ZBAC =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 ,
Aswer LADE = cousinssnsesssssassens °[1]
(b) ZABC.
Answer LABC = . coiiiiiiiiiiiiiiniannnn. °12]
FMS(S) Sec 4N(A) Preliminary Examination 2021 15
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21 A piece of wire of length 60 cm is cut into parts. One part, 4x cm long, is bent to
form a square and the other part is bent into an equilateral triangle. The numerical
value of the area of the square is equal to the numerical value of the perimeter of
the triangle. "

(a) Show that x? ‘+ 4x—60 =0,

Answer

(2]
(b) Using factorisation, solve x* +4x—60 =0 to find the length of one side
of the equilateral triangle.
ARSWEF .ot cm [3
FMS(S) Sec 4N(A) Preliminary Examination 2021 16
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22 A chocolate factory manufactured spherical chocolates and packed them into a package
such that two chocolates are fitted snugly inside the cylindrical package as shown in the

diagram below.
. . 97
Given that the volume of each chocolate is = cm’, calculate the curved surface area of

the cylindrical package, leaving your answer in terms of 7.

S

r
\N

FMS(S) Sec 4N(A) Preliminary Examination 2021 17
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23

2 Tuition

0 1 2 3 4 5 6 7 8 9 10 11. 12 13 x
Y / A ?f ‘ '
(a) Find the equation of the line AB drawn on the grid. VV } L }2}

ANSWEF oot [2]
(b) Calculate the length 4B.

AnSwer ........ooiiiiiiiiiiiiiiiiiiiia, units [2]

(¢)  ABCD is a parallelogram, with 4B and AD being two of its sides.
Given that D is the point (6,7), find C.

Answer (............. — R ) [1]

FMS(S) Sec 4N(A) Preliminary Examination 2021 18
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23 (d)  Vivien claims that another name for ABCD is a kite.
Is she correct? Give a reason for your answer

Answer

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

FMS(S) Sec 4N(A) Preliminary Examination 2021 19
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24

[ ]

3.8

L] [
9

The diagram shows the plan of a floor.

All the measurements 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 containing 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(A) Preliminary Examination 2021
Mathematics Paper 1




Name:

( ) Class:
25  The figure below shows a solid door stopper in the shape of a prism.
e Tuition
A
4

rom VV }tb 3
6 cm
v

(a) Show that x =10.
Answer
[1]
(b) Calculate the volume of the prism.
ARSWEF e cm’ [2]
(c) Calculate the total surface area of the prism.
ABSWEF ooceeeeeieeeeeeeeeeeeeaeeenn cm? [3]
-End of Paper-

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

Answer Key Sec 4NA Prelim Exam 2021 Paper 1

No. | Answer Key No. | Answer Key
1 100 16
p=Z
X
2 Largest integer x =2 17 x=-0.21lorx=-4.79 (2dp)
3a | A(10,0)
3b Since the 2 gradients are not the same,
they are not parallel.
4a 1 18a | $162.16
5
4b | $144 18b | $174.94
5 27’ 192 | 5600=2"x5"x7
70
6 k=3 19b | n=490
7 1 19¢ | HCF =2x5?
8
8 68.9cm* (3sf) 20a | 148°
9a 57.0° or 123.0°(1dp) 20b | 116°
21 2 _60—
P8 76, T, 765% | ¥ =60-4x
3 4 X% +4x — 60 = 0(shown)
10a | February 21b | 12cm
10b |30 22 187 cm’
10c | 9.68% (3sf) 23a | y=—x+4
11a Y H | 23b | 5.66(3sf )units
e N T D !
T
L/ =
b | 4 23¢ | (10,3)
3
12a | 4x—-17y 23d | No, because the ABCD has 2 pairs
of adjacent sides with same length
and one pair of opposite angles are
equal.
12b | 3-2p 24 $1309
12
13 1. There are no option for O hour | 25a | Usin g Pythagoras'Theorem,
2. There is no timeline (per month, X2 =62+ 82
per day)
3. It did not specific whether the x=+/100
intervals are on a daily basis or x = 10(Shown)
weekly basis.
14 $15 25b | 96em®
15 35.6km/ h(3sf) 25¢ | 144cm®

FMS(S) Sec 4N(A) Preliminary Examination 2021
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Answer all the questions.

Section B
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Name: ( ) Class: __

Mathematical Formulae

Compound interest

Total amount = P| 1+ ——
100

Mensuration
Curved surface area of a cone = 77/

Surface area of a sphere = 47*

Volume of a cone = %mzh
4 ;
Volume of a sphere = EW

Area of a triangle ABC = %ab sin C

Arc length = 6, where 0 is in radians
Sector area = —;—r20 , where @ is in radians

Trigonometry

8 oo i 20
sind sinB sinC

a’> =b>+c¢* —2bccos A

Statistics

- 3
Y%

Standard deviation =

FMS(S) Sec 4N(A) Preliminary Examination 2021
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Section A (52 marks)

Answer all the questions in this section.

1 (@)  Giventhat 3.58x10” =ax107, find the value of a.

ANSWer G = .c.eineiniiiianiiiieeeaanenne, [1]

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

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

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?

(b)  Describe how the student’s mark will affect the median.

FMS(S) Sec 4N(A) Preliminary Examination 2021 3
Mathematics Paper 2
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8
3 (a) Simplify ,[—
ANSWEF .o, 2]
(b)  Simplify my
=P 6x*y*
ANSWeF «.covviiiniiiiiiiieiiiiiieine [2]
4 (@)  Factorise the expression y> —2(5y—12).
ABSWEF ..o, 2]

FMS(S) Sec 4N(A) Preliminary Examination 2021
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~Tuition
4 (b)  Rearrange 3b=a-2c" to make c the subject.
174
ARSWEr C= .iiiiiiiiiiiiiiiiieieannn, 2]
5 (a) Amy wanted to buy a particular laptop model in 2020 but waited till 2021 when
its price was reduced by 13.2%. In 2020, the cost of the laptop was $1200.
Find its value in 2021.
HAISIEP B cosmsnmmmmasamsmmamsassns [2]
(b)  The exact answer to a question is 5.32789.
Zaidi rounds off this answer to 3 significant figures.
Calculate the difference between the two answers as a percentage of the exact
answer.
ARSWEF «o.voniiieiiaeeineiiiananns % [2]
FMS(S) Sec 4N(A) Preliminary Examination 2021 o
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6 (a) Triangle ABC is isosceles with angle 4 =50°.
One possible value of angle B is 50°. Find the two other possible values of

angle B.

Answer Angle B=.................. S . S ° [2]
(b)
xO
Calculate the angle x° between the square and the regular pentagon.
ATSWET X° = snmmonsnsmimsmsasasassmss °13]
FMS(S) Sec 4N(A) Preliminary Examination 2021 6
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(
Tultion

7 The diagram below shows the speed-time graph of an gthlegte during a 100 mrace in a

recent sports meet. ‘/v }

L

4 it
A

Spef,d (m/s)
10 f-=="===""=-" '
0 L
4 Time (seconds)
(a) Complete the description below.

Answer The athlete accelerated to a speed of 10 m/s in the first 4 seconds. For
the next 6 SECONAS, NE ...oonniiiiii i e
| ;- 8, e ke - Ay B e over thedast oo seconds when he
suffered muscle cramps in his leg. He crossed the 100 m finish line after

13 seconds. [2]

(b)  Find the acceleration of the athlete after 3 seconds.
ANSWEF «...oeeeeeieeeeeeeeenn, m/s” [1]
(c) Calculate his speed when he crossed the finishing line.
HIEWEE wsusmmsmnnmesmsasweasmesmanon m/s [3]
FMS(S) Sec 4N(A) Preliminary Examination 2021 7
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8 (a)  Complete the table of values for y =2*-3.

X -1 -0.5 0 0.5 1 1.5 2 2.5
y |25 |-23 16 | -1 | -02 | 1 | 27

(1

(b)  On the grid below, plot the graph of y =2" -3 for —1<x<2.5.

A Y
A

=N

4
=

N

iy
(r‘\
(O]
—
9
[
9]

E (3]

FMS(S) Sec 4N(A) Preliminary Examination 2021 8
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8 (¢) Use your graph to find
(i) the value of x wheny = 1.5,

ARSWEFr X = .iiiiiiieiiiiineeiieenannnn. [1]

(ii)  the gradient of the curve at x = 1.

E 125 ) R — [1]

(d)  On the same grid, draw the graph of y =2-x. [1]

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

ARSWEF X = (ooiiiiiiiiiiiiaeeaiaeaananns [1]

FMS(S) Sec 4N(A) Preliminary Examination 2021 9
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ultion
9 KLMN is a parallelogram. Two of its sides and the direction of North has been drawn

below. Wlt |

M

=

(a) Complete the construction of the parallelogram KLMN and label the point N

clearly. [2]
(b)  Construct the bisector of angle KLM. [1]
(c) Construct the perpendicular bisector of LM. [1]

(d)  These two bisectors meet at the point P.
Label the point P and state two points which are equidistant from the point P.

Answer Points ............... 1, are equidistant from the point P.

[1]

(e) Construct the line K7 such that 7 has a bearing of 150° from K and that
KT =3 cm. Label point 7 clearly. 2]

FMS(S) Sec 4N(A) Preliminary Examination 2021 10
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10 (a)  The table below shows Mr Chue’s utility bill for June 2020.

June 2020 Bill
Account No. 72XXXXXX
Breakdown of charges Usage Rate ($) Amount ($)
Electricity Services 381 kWh 0.2463 (A)
Water Services 13.5 CuM 1.2100 16.34
Waterborne Fee 13.5 CuM 0.9200 12.42
Water Conservation Tax $16.34 50% 8.17
Refuse Removal 1 Quantity 7.7 7.71
Subtotal (B)
GST (B) 7% ©)
Total Payable Charges (D)
Using the information in the utility bill above, calculate
(i) the amount charged for electricity services (A),
Answer (A)=$ .coovriniiiiinn.. [1]
(ii)  the total payable charges for June 2020 (D).
Answer (D)=9 ..ccoeviiriiiininann. [2]
FMS(S) Sec 4N(A) Preliminary Examination 2021 11
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(b)

From May 2019, an initiative by the Energy Market Authority allowed all
households to switch to an electricity retailer of their choice in the Open
Electricity Market. This allows consumers like Mr Chue to benefit from

competitive pricing which will help him save on his electricity bill.

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

Gemsenco Sundialco

Fixed Rate Plan — 6 Months Discount — 6 Months
17.56 cents/ kWh 21% offil‘d‘f!dltjrl}f(‘

Table 1

Table 2 shows the historical regulated tariff rate from January 2020 to June 2020.

Jan — Mar 2020 | Apr — Jun 2020

Monthly regulated tariff rate (cents’kWh) 25.94 24.63

Table 2

Table 3 shows Mr Chue’s average electricity consumption from January 2020

to June 2020.

Jan — Mar 2020 | Apr —Jun 2020

Average electricity consumption (kWh
. g y ( ) 378 395

per month

Table 3

By considering the 6 month period of January 2020 to June 2020, carry out

calculations to determine which price plan would save Mr Chue more money

on his electricity bill.

Show working to support your answer.

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

12

Mathematics Paper 2



Name:

10 (b)  Answer

Class:

(3]

FMS(S) Sec 4N(A) Preliminary Examination 2021
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Section B (8 marks)

Answer one question from this section. Each question carries 8 marks.

11 (a)  Anaircraft flies horizontally from X to Y directly above a man on level ground
at Z.

The angles of elevation of X and Y from the 1;1an are 45° and 70° respectively.
The aircraft is flying at 150 m/s.

The time it takes to get from X to Y is 1 minute.

(i) Show that the distance X7 is 9000 m.

Answer

(ii) Calculate the distance XZ.

Answer XZ = .. ..ccoiiiiiiiiiinannnnn, m [2]

FMS(S) Sec 4N(A) Preliminary Examination 2021 14
Mathematics Paper 2
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11 (b)  The points 4, B, C and D lie on the circumference of a circle, centre O. The
lines AC and BD are the diameters of the circle. EF is a tangent to the circle at
D and ZABD =1.13 radians.

(i) Explain why ZODE = % radians.

Answer ZODE =% because

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

................................................................................... [1]
(i) Calculate the size of the following angles in radians. Give a reason for
each answer.
(a) ZCDE
Answer LUDE= ccuwusis: Tod [2]
FMS(S) Sec 4N(A) Preliminary Examination 2021 15
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11 (b) (i) (b) ZADF .

Answer LADF = ......................1ad [2]

FMS(S) Sec 4N(A) Preliminary Examination 2021 16
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12 (a) The table summarises the marks of the 120 students of school S in a particular

examination. ., 0w
— Tuition
Marks obtained by pupils, x No. of pupils
0<x<10 4+ WI1C ¢
10<x<20 11 >
X
20<x<30 24
30<x<40 43
40<x<50 30
50<x<60 8
(i) Find estimates for the mean and the standard deviation of these marks.
Answer Mesn = .......comsess , Standard deviation=.................. [3]

(ii)  Students in another school 7T takes the same examination. The mean
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 . SehoOl  ...cvomssinns had the better marks because
............................................................................................................. [1]
FMS(S) Sec 4N(A) Preliminary Examination 2021 17
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12 (@ (i) (b)  Which school had the more consistent marks?

Give a reason for your answer.

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

(b)  David has 3 blue shirts, 4 green shirts, 5 yellow shirts, 2 pairs of black pants and
1 pair of grey pants in his wardrobe.
Find the probability that
(i) he picks a blue shirt,

ARSWEF «.oiiiiiiiiiiiiiiiiiiiaananns, [1]

(ii)  he picks a green shirt and a pair of black pants.

Answer ........ ettt 2]

~ End of Paper ~

FMS(S) Sec 4N(A) Preliminary Examination 2021 18
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Answer Key Sec 4NA Prelim. Exam 2021 Paper 2

) Class:

No. Solution No. Solution
I(a) a=0.0358 8(c)(1) Wheny=1.5,x=2.15
1(b) 0.18 mm 8(c)(ii) Gradient at x =1 is 1.39
2(a) 39 marks 8(e) x=1.7
2(b) | The new median might be 10(a)(i) $93.84 (to 2 d.p.)
equal or bigger than 15.
3(a) 24° 10(a)(ii) $234.72 (to 2 d.p.)
3(b) 3y° 10(b) Gemsenco = $407.22
Ex— Sundialco = $463.00
Gemsenco’s price plan would
have saved Mr Chue more
money on his electricity bill.
4a@) | (y-H(y-6) Hea)th 9000-m
W | a3 HeyGh | XZ=9330-m (o 3sFy
o=
2
5 1041.60 i
(@ |$ Hb)th ODE= 72r | |
thetangentblath.
5(b) 0.0396 % (to 3 s.f.) Hebrtiny AP =0 md e 3 )
6(a) | £B=80° or 65° THBYGiIND) | =ADF =113 rad—(to 355}
6(b) x°=162° 12(a)(i) Mean = 34, S.D. = 11.7 (to 3
s.f)
7(a) The athlete accelerated to a speed 12(a)(ii)(a) | School T had the better marks
of 10 m/s in the first 4 seconds. For because its mean mark is
the next 6 seconds, he maintains a higher school S.
constant speed of 10 m/s. He School S had the more
slowed down / decelerated over the | 12(a)(ii)(b) | consistent marks because its
last 3 seconds when he suffered standard deviation is smaller
muscle cramps in his leg. He than school 7.
crossed the 100 m finish line after
13 seconds.
7(b) | 2.5 m/s’ 12(b)(i) 1
5
= =
| h=3) or333mis o3 sh) 20 - 8
3 105
8(a) When x=0,y=-2
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Name:

Class:

8(b)

8(d)

9(a)-
(e)

9(d)

Land M
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Fairfield Methodist School (Secondary)
Sec 4NA Prelim 2021 Maths Paper 1

Marking Scheme
No | Solution Marks
allocation
1] J5000+2
== M1 -when
0.5 all correct to
_ /2500 1sf
0.5
. ﬂ Al-whenall
05 —whena
working steps
=100 are shown
2 —4x>17
M1 - show
X<— change
inequality
x<-1.75 sign to <
largest integer x = -2
Al
3a | 2x-5y=20
suby=0
2x=20
x=10
A(10,0) B1
3b | 2x-5y=20
2
=—x—-4
s
: 2 B1 —show
gradient = — gl Mo
s 3 TUltlon gradient:g
since the two gradients are not the same, they are not parallel. 5
@ |4 _1 2 o1
20 5 Y
4b | 3units —$48
lunit —$16
B1

Qunits —16x9 = $144




No | Solution Marks
allocation
5 18mn . 28m
25 =159
_ 18mn = 157
25 28m
_ 270mn’
700m M1 -
_ 27 —7601‘ n
10 Al/B2
6 _
gradient = .
e
-4
9—k :__3_ M1 - form
-1-7 4 equation in
9—k 3 terms of k.
8 4
9—k=—3x—8
4
9-k=6
k=3
Al
7 1
MB=MB=EAB M1 — show
1
2
Area of Rectangle ABCD = AB x BC or
1
Area of Triangle MBN = %x MBx BN N B
= l X l AB x —]— BC
2 2 2
:leBxBC
8
%XABXBC
Probability of point in triangle MBN = ABx BC
_1
8 Al




No | Solution Marks
allocation
7 D c 1 82
8
N
A M B
8
Area of Sector = -1—02an 12°
360 M1 — apply
= Eﬁ wem’ area of sector
5 formula
=136.97cm’
1 M1 —-use
Area of triangle = —x12x12xsin109 area of
2 triangle
=68.077cm’ formula
Area of shaded area =136.97—-68.077
= 68.896¢cm’
=68.9cm’ (3sf) — w0 Al
e s 0.9 [uition
—57.03467226 or 122.9653277 CB::;Z:’ oth
=57.0° or 123.0°(lde1t answers
% | 23 T B2 —deduct 1
EX 76, 4’ 7.65% mark for 1
mistake, max
2 marks
deduction
10a | February B1
10b | 30 Bl




No | Solution Marks
allocation
10
113 100
15.5
=9.677419355
=9.68%(3sf) B1
OR
—Eo—x 100
465
=9.677419355
=9.68%(3s/) Bl
1la B2 —deduct 1
1 for 1 wrong
side
\
N\
/
11b 20 4 B1
15 3
12a | 8x—-12y—4x-Sy
=4x-17y Bl
12b| p+3 _22
12 8
_2(p+3) 32p)
2(12) 3(8)
2p+6-6p
=T ad M1-
424 common
— _6___£ denominator
24
_3-2p
1 Al




No | Solution Marks
allocation

13 1. There are no option for 0 hour ol W B1 for each

2. There is no timeline (per month, per dayTu 1 tl On statement
3. It did not specific whether the intervals are on a daily_basis or weekly basis.

14 | Discounted Price = (18x3)+12 =$66 M1 - show
either total
discounted or

Original Price = (22x3)+15=$81 original price
Savings =81—-66 = $15 A
15 | Total distance from home to bus stop
=15x71
=1065m
=1.065km M1 —either
Total distance from bus stop to school total distance
=45 x2
60
=37.5km
Averagespeed = 1.06155km +§g'5 i M1 —add up
—h+—h both time in
60 60 hour
_ 38.565km
s,
60
=35.59846154
=35.6km/ h(3sf) Al
16a | a=180-82-25
=73 B1
16b
y X x
p= 4 y
x
=2 A1
x




No | Solution Marks
allocation
17
=x+3
x+2
5=(x+3)(x+2)
5=x*+2x+3x+6 M1 - expand
X +5x+1=0
. —5+(5* —4()1)
2(1) M1 -sh
—show
- V21 —5+421
x————E——— 3
x=-0.20871 or —4.7913
x=-02lorx=-4.79 (2dp) A2
18a 120
——=162.162
0.74 el
=$162.16 Al
18b | Total selling price =$162.162+120 M1
=$282.162
Amountineuros =282.162x0.62
=$174.94044
= $174.94 A
19a | 5600 =2°x5%x7 B2 —deduct 1
m for any
mistake made
19b | 5600=2"x5*x7
56007 =2°x5*xTx(2x5x7%)
n=2x5x7"
n =490 Bl
19¢ | 250=2x5°
5600 =2°x5*x7
HCF =2x5° B1
20a | LZADE =180-32(sumof interior Zs)
B1

=148°




No | Solution Marks
allocation
20b | ZEDC =32°(corresponding angles, AB /| DE)
LACB = LEDC (base angles of isosceles triangle) M-S
ZACB
=32°
ZABC =180-32-32
=116° Al
21a | greaof square = x*
perimeter of triangle = 60 —4x
x*=60—4x M1
x* +4x—60 = 0(shown) Al
21b | x* +4x-60=0
(x—6)(x+10)=0 M1
x =60rx=—-10(rejected)
Perimeter = 60 —4(6) = 38Tu ltl 0 n M1
lengthof equilateralll=36 +3 =12cm_ Al
22 or
volume of sphere = Y Volume
5 M1 - show
—XAXP = — s _ 27
3 2 r= 8
5 27
r=—
8 Alr=15
r=1.5cm
Surface Area
M1 —show
curved SA=2nr x4r SA formula
=2 x1.5x4(1.5)
187 cnt Alin
23a . 0—-4 M1 - find
i gradient = :1-—:6 =-1 gradient
y=-x+4 Al
235 | Jength = \/(4—0)? +(0—4)’ =
=33
=5.65685
= 5.66(3sf units Al
23c | (10,3) Bl




No | Solution Marks
allocation
23d | NO, because the ABCD has 2 pairs of adjacent sides with same length and one pair of Bl
opposite angles are equal.
24 | total number of tiles needed inaSmby 9m room
900+20=45
500+20=25
25x45=1125tiles M1
number of tiles needed in1.2mby7m space
120+-20=6
700+20=35
6x35=210tiles M1
tiles needed forthe floor =1125-210
=915tiles
number of boxes of tiles needed =915+12 Lo
=76.25boxes
~ 77boxes
M1-77
total cost=77x$17 boxes
=$1309
Al
25a | Usin g Pythagoras'Theorem,
»*=6+8&
x=+/100
x =10(Shown) AGL
25b | Volume = cross sectional area x height
1 M1 —show
=(=x8x6)x4 cross
2 sectional area
=96¢cm’ Al
25c Any 2 correct

2(%x6x8)+(4><lO)+(6x4)+(8x4)

= 144cm?

working
award 1 M,
upto2 M
Al




Fairfield Methodist School (Secondary)
Sec 4 NA 2021 Preliminary Examinations Math Paper 2

Marking Scheme

No. Solution Marks | Partial Marks
1@ | 3.58x107 =ax10”

a=0.0358 Bl
1(b) 90 M1 (convert 9

500 cm to 90 mm)

~0.18 mm B2 1Al
2(a) 26x19-25x18.2 M1

=39 marks ", Al

Tuition
2(b) | The new median might be equal or bigger than 15. Bl
witn
3(a) ad A= (1) BI (for 2)
— =24’ B2 B1 (for a)
a f)

3(b) 9xy° 3y’

6x°y = E™ B2 B1 (for x or y)
4@ | y*-2(5y-12)

=y -10y+24 Mi

={p=4)y~6) Al
4b) | 3p=a-2¢?

2_4a -3b M1
2
a-3b

i e Al
5(a) | 86.8

=$1041.60 Al
5(b) | 0.00211 B1 (for getting

T x100% M1 correct

Al difference)

=0.0396 % (to 3 s.f)




No. Solution Marks | Partial Marks
6(a) 4B =180-2(50)=80° Bl
or
4B=180_SO=65° Bl
6(b) | Interior angle of pentagon
_(5-2)180
T s Finds size of
540 each interior
=— angle of
3 B1 pentagon
=108°
Mi Subtracts
x°=360-108-90 interior angle
=162° Al of pentagon
and square
from 360°
7(a) | The athlete accelerated to a speed of 10 m/s in the
first 4 seconds. For the next 6 seconds, she
maintains a constant speed of 10 m/s. She slowed B1
down / decelerated over the last 3 seconds when she | Bl
suffered muscle cramps in her leg. She crossed the
100 m finish line after 13 seconds.
76) | 10
¥ Bl
=2.5m/s’ « .,
Tuition
7(c) 1 1 M1 (for
5(4)(1 0)+(6)(10) +5(h +10)(3) ='1% 1 M2 triangle and
20+60+15+1.52=100 Square or
trapezium),
1.5h=5 : M1 (for next
] & 1 i
- 3-}; or 3.33 ms (to 3 s.£) A trapezium)
8(@) | When x=0,y=-2 Bl
8(b) Graph of y= 2*-3 P2 P1 for any 4
See last page. Cl points plotted
correctly
8(c) |Wheny=1.5,x=2.15 B1 Accept
(i) x=2.11t022
8(c) | Tangent drawn at x =1. Gradient atx =1 is 1.39 B1 Accept 1.3 to
(i) 1.5
8(d) | Graphof y=-x+2 B2




No. | Solution Marks | Partial Marks
See last page.
8e) |x=17 B1 Accept 1.6 to
1.8
9(a) | See last page. B1, B1 | No need for
construction
e lines.
1m for KN
parallel to LM
and 1m for
MN parallel to
LK.
Minus 1m for
not labelling
point N.
9(b) | See last page. Bl
9(c) | See last page. Bl
9d) |Land M B1
9(e) | See last page. B1,B1 | Im for
constructing
bearing 150°.
1m for
constructing
arc 3cm and
labelling point
T
10(a) | 381x0.2463 B1
M | =$93.8403
=$93.84 (to 2 d.p.)
10(a) | $138.48 + $9.6936 M1 B1 for GST
(ii) =$148.17 (to 2 d.p.) Al
10(b) | If Mr Chue chooses Gemsenco,
Electricity bill for 6 months
=(378x3+395x3)x17.56 M1
=2319x17.56
=40721.64
=$407.22 (to 2d.p.) Al

If Mr Chue chooses Sundialco,




No. Solution Marks | Partial Marks
Jan - Mar 2020 | Apr — Jun 2020
Regulated
tariff rate
(cents/kW 25.94 24.63
h)
Discount
rates (21% 20.4926 19.4577
off)
Average
electr1c1ty. 378 395
consumpti
on (kWh)
Electricity bill for 6 months T uition
=(3x378x20.4926) + (3x395x19.4377 Ml
=23238.6084+23057.3745 \\] ]
=46295.9829
=$462.96 (to 2 d.p.) Al
Al

Gemsenco’s price plan would have saved Mr Chue
more money on his electricity bill.

11(a) | Distance XY Show method
(i) =150x60 Ml of obtaining
=9000 m (Shown) AG the distance XY
1.!(3) XZ 9000
(ii) sin70° sin65°
XZ = -?OOO x sin 70°
sin 65
=9331.524795
= 9330 m (to 3 5.£) z Al
11(b Key words:
(i)( ) ZODE =% because the radius OD is perpendicular | g, Rac}ilil‘:;,
to the tangent EF at D. perpendicular
to tangent
11(b) | £LACD =1.13 (angles in the same segment) M1 M1 (for any
(@) | L0CD= £0DC =1.13 (base angles of isos. L)) correct method
supported by at
ZCDE===1.13 (tan L rad) least one
2 correct
=0.441 rad. (to 3 s.f) Al reasoning for

the angle




No. Solution Marks | Partial Marks
property of
circle)

Minus overall
of 1 mark from
Q11(b) for
missing/
incorrect
reason/s

11(b) T ) .. M1 (for any

(ii)(b) ZBAD = ‘2_ (Z m SemICITCle) M1 correct meth()d

7 supported by at
£BDA=7~2-1.13 (£ sum ofl]) least one
correct
=0.4407963268 reasoning for

ZADF =" —0.4407963268 (tan L rad) the angle

2 property of
=1.13 rad. (to 3 s.f.) Al circle)

OR

ZAOD=1.13x2 (< at centre is twice £ at circumference) Mi

=226
24D0=~ —2% (base angle of isos. D)
=0.4407963268
ZADF :-’25—0.4407963268 (tan L rad)
=1.13 rad. (to 3 s.f.) Al
12(a) | Mean = 34, B1

() -

Std Dev. = 11.7 (to 3 s.f.) B2 M1 for
substituting
into formula

12(a) | School T had the better marks because its mean mark | B1

(i)(2) is higher school S.

12(a) | School S had the more consistent marks because its | Bl

(ii)(b)

standard deviation is smaller than school 7.




No. Solution Marks | Partial Marks
(lg(b) P(a blue shirt) = % =é B1
1 g(b) P(a green shirt and a pair of black pants)
® e e D M1 B1 if get 1%
1; 4 pair correct
~105 Al










