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Mathematical Formulae

Compound Intercst

Mensuration

Trtgonometry

Statistics

Curved surface area of a cone: nrl

Surface area ofa sphere : 4nr2

Volume of a cone : ln 'h
3

Volume of a sphere: fir'

Total amount: llJ-+
u

Mean:
zfx
2f

,j
100._t

4
;
J

Area of hian gle ABC: labsinC
2

Arc length : fr , where 0 is in radians

Sector area: !r'0. where g is in rad.ians
2

ct b c

sinA sinB sinC

a' =bz +c' -ZbccasA

Standard deviation:
zf*' (zf*\'
2f -t7l
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1 The number of spectators who attended a football match was 40 000 when rounded off to 1

significant figure. State the smallest and largest possible tumout for the match.

Answer smallest : ......

largest l2l

2 (r) Factorise x'+9yz -6xy-l completely.

(b) Express -:---*--l- as a single fraction.' 3(x-4\' 4- x

Answer

Answer

l2l

Prelim 4E&5N MATH 2A20 404811

l2l
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4

(a) Given that v is inversely proportional to 13 and v =20 for a particular value of r,
find the new value of v when this value of t is doubled.

Answer

O) Given that/ is directly proportionalto v2, sketch a graph of/against y in the axes

drawn below.

Answer

v0

13l

lll

PartnerlnLearning
b
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The total arca of atown is 36 km2. It is represented by a tatal, ar:ea of 4 cmz on a map.

(a) Express the scale of the map in the form 1: r.

Answer I

(b) Find the area of the town on a second map with scale is 1 : 60 000. Leave your
answer in cm2.

t2)

Answer

Prelim 4E5N MATH 202A 404811

cm2 lzj
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5 (a) Solve the inequality 9-5x<2- r s!-4x43 7

Answer 13l

o) Solve the equation -: " =! .

12x-l)2 3'

Prelim 4E5N MATH 2020 404811

l2l
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6 (a) Simpliff (*)", giving your answer in positive indices.

Answer

(b) Solve the equation g1,l*' 1

=-13(2-x)
J

An*wer x:

(c) Given that a > 0 and n is an even number, deduce the number of solutions for the

equation axn -x = 0. Explain your answer clearly.

Answer

l2l

t3l

Prelim 4E5N MATH 2020 404811

t3l
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7 (a) Express x' -Zx+3 in the form (.r - a)z +b .

Answer

(b) Hence state the minimum value of xz -2x+3 .

Answer ,...

(c) State the equation of the line of symmetry of the graph of y: x2 -2x+3.

Answer

t21

lll

ttl

8 (a) Express 13 824 as a product of its prime factors.

PartnerlnLearning
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(b) Using your answer to part (a), explain why 13 824 is a perfect cube'

Answer

tll

(c) Given that a and b areboth prime numbers and !< 1, find the values of o and 6 such
b

that lxB 824 is a perfect square.
b

121

9 Solve the following simultaneous equations.

4x-y=4
15
- v+x=-3"2

Prelim 4E5N MATH 2020 404811

t3l

PartnerlnLearning
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10

I is the point (-4, 2)andB is the point (3, 0).

(a) Find the equation of the line AB.

Answer

(b) Find the lenglhAB.

Answer

(c) State the nrrmber ofpoints of intersection between the line AB andthe line

y =!x+L Explain your answer."2

Answer

13l

units [2]

Prelim 4E5N MATH 2024 404811

12)

PartnerlnLearning
12



BP-13

11

t1

Consider the sequence

l'-5, 22 -7, 3' -9, 42 -11, ...

(a) Find an expression, in terms of n,forthe nthterrn, To, of this sequence.

O) Evaluate {

Answer T, tll

12 A andB are two geometrically similar objects such that

surface areaofA v volume ofl 1
and

surface area of B y +7 volume ofB I

Find the value ofy

Prelim 4E5N MATH 202A 404811

PartnerlnLeaming
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13 In the diagram below, PQ=22km, QR=Lzl<n, the bearing of P from p is 048" and angle

PQR is acute. ,S is due east of p. The area of triangle PQR rs thrice the area of triangle ,SBR.
Find angle.lQft.

North

480

a ,S

n

Answer angle,lpR :........ .'l3l

P

t4 The diagram shows the speed-time graph of a racing car driving along a road.
The total distance travelled is 720 m.

Speed (m/s

t4 22 Time (s)

(a) Calculate the maximum speed ofthe racing car.

Answer

PartnerlnLeaming
14
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(b)

t3

Find the deceleration in the last 8 seconds of the joumey.

Answer ...... mls21t1

(c) Find the speed of the racing car at time /: 16 s'

Answer ..... m/s [2]

(d) Sketch the distance-time graph for the first 14 seconds of the racing car's journey, in
the axes provided below. l2l

Distance (m)

Time/s
l460

PartnerlnLearning
15
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In the diagram below, O is the centre of both circle ABCD and circle PQR.

PQ and PR are tangents to the smaller circle at points D and C respectively.

(a) Show that triangle PQC iscongruent to triangle PRD

Answer

(b) Show that triangle OCRis similar to triangle PDI?.

Answer

....t31

l2l

PartnerlnLeaming
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l5

The infographic shown below provides a statistical comparison of the latest coronavirus to

other infectious diseases which are similar in nature.

Infxctiour Dir*asesi Hour Do They fcmpare?
{r{!1.xir*ri*iatt}l}}T i.lit!qhr,*theiatt*ti,1'cn;\rri:r(nn}p;}ff,1 t^iterlji.i*ciio{lr,i:flt}.!r,i's
m-

ffi

tlumh*r of tonfrmtd crrct
Itk*d,ty r*te (rlrca*trgeJ

0rls)"?0$3)'

filER5

Explain why this infographic could be misleading in nature.

Answer

srRs

il

l2l

PartnerlnLearning
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t7 (a) The radius of planet A and B is approximately 6.95 x 1 05 km and 6 x 106 m. Find the
difference in the diameter, in kilometres, of both the planets. Give your answer in
standard form.

Answer km t2l

(b) (D Factorise completely (y-Z)'-4y+8

Answer tzl

(ii) Hence, find the minimum value of (y-2)' -4y+8 wheny > 4.

Prelim 4E5N MATH 2020 404811

Answer tll

PartnerlnLearning
18



BP-19

17

18 The test score of Class 44 consisting of 25 students is given in the stem-and-leaf diagram

below.

8

Legend: 4 | 0 represents 40.

(a) Find the median score.

Answer ..... tU

O) Find the interquartile range.

Answer l2l

(c) Find the modal score.

Answer t1l

(d) A score of at.least 76 is required for a student to obtain a distinction. Find the

percentage of students in class 4,{ who obtained a distinction.

LeafStem

8

5

7

4

5

6

7

8

9

3

8

2

7

2

J

4

1

4

5

0

1

J

0
'l

J

8

6

8

9

7

Prelim 4E5N MATH 2A20 404811
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The diagram below shows aplot of farming landABCD.

B

,5.

(a)

(b)

(c)

D C

Construct the perpendicular bisector of AB. tll
Construct the bisector of angle ADC. Ill
A water pump is to be installed at ABCD such that it is closer to the line CD than
the line lD. Shade the region representing the area where the water prrmp can be
installed. tll

End ofPaper

PartnerlnLearning
Prelim 4ESN MATH 2020 4A4811
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M ath e rnatical F o r mulae

Compound Interest

Mensuration

Trtgonometry

Statistics

n

Totalamount: Pd+ ' il! i00J

Curved surface area ofa cone: nrl

Surface area of asphere : 4fir2

Volume of a cone : ln 'h
3

Volume of a sphere : ln '
-t

I
Area of triangle ABC: -absinC

Arc length : fr , where 0 is in radians

I
Sector area: 1r'0. where 0 is in radians

2

-a b c

sinl sin.B sinC

a' =b' +c' -2bccosA

Mean - Z'fx

,,f

Standard deviation:

PartnerlnLeaming
23
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I (a) It is given that : 3 , p and, q arc constants and 2p * 3q.
2px+9qy
2py+ qx

(D Show thatx:3y.

(ii) Evaluate
x+y

v

PartnerlnLearning
24
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(b) Simpli$,
3s+7b

$a'-49(a*b)''

(c) Solve the equation 2x+3 -32A-2'*1 .

PartnerlnLeaming

Answer t3l

Prelim 4E5N MATH 2020 404812
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2 The Singapore Indoor Stadium has a seating capacity of 12 000. For shows in February
2020, tickets for Disney on Ice are priced at $50 per adult and $35 per child.

(a) For one of the evening shows in February,85o/o of the seats in the stadium are
occupied. 3200 of the people present are children. Calculate the total amount
of money collected from the sale of tickets for that evening.

Answer $ 12)

(b) In light of the Covid-l9 situation, the price of the adult ticket for a show in
February 2020 is20Yo cheaper than a show in December 2019. Calculate the
price of the adult ticket in December 2019.

Answer $ 121

(c) The amount of money collected from the sales of tickets from one day in
February 2020 was $375 000. This sum of money is divided among cost of
operation, wages and profit in the ratio 3 : 5 :7.
The profit is invested at a rate of 4a/o per annum compounded quarterly for a
period of2 years.
Calculate the compound interest eamed.

PartnerlnLearning
26

Prelim 4E5N MATH 2020 404812

Answer $ l3l



BP-27

6

3 ODE is a quadrant with centre O and radius 6 cm.

AB C is a circle with centre X which touches the sides of the quadrant ODE at the
points A, B and C.

E

D A

(a) Show that the radius of the circle ABC is 2.49 cm, correct to 3 significant
figures.

(b) Find the length of the minor arc AC.

Answer

(c) Find the area of the shaded region.

Answer

PartnerlnLearning

B

t3l

cm [3]

Prelim 4E5N MATH 2020 404812
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4 (a) It is given that e = {x:x is arealnumber such that 10<x< 30},
A={x:x is amultiple of 4},
B : {x: .r is a multiple of 3} and

C: {x:.r is a multiple of l2}.

(i) List all the elements in B.

An"rwer B: t1l

(ii) Find n(l'nB')

Answer t1l

(iii) Write down, in set notation, the relationship between sets l, B and C.

Answer l1l

O) 0) On the Venn diagram shown in the answer space, shade the set X'wY.
tll€

(ii) Use set notation to describe the set shaded in the Venn diagram below.

t

Answer

PartnerlnLeaming
28
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5 D

6.4 cm

A

BCD is a skaight line.

AC : 7 .9 cm, AD :6.4 cm and' BC: 6 cm.

Angle ACB: L30" .

(a) Calculate AB.

(b) Calculate angle ADC.

6cm

B

Answer cm [3]

Answer l2l

(c) Calculate the shortest distance from C to AB.

Answer

PartnerlnLeaming
29
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6 The table shows the number of bottles of AndClean hand sanitizers, sold in three
shops over the months of December 2019,larrury and February 2020.

The selling price of AndClean hand sanitizers in each of the three shops can be

represented by the matrix P: (3.80 3.50 4.00).

(a) Write down a 3x3 makix Q to represent the number of bottles of AndClean
hand sanitizers sold in each of the three shops over the three months.

Answer Q:
(b) (i) State a 3xlmakix R such that the product QR represents the total

number of AndClean hand sanitizers sold in each shop for the three
months.

Answer R=

(ii) Evaluate the product QR.

Answer QR:

PartnerlnLearning
30

l1l

t1l

Selline Price ($) December 2019 Januarv 202A February 2020
Shop A 3.80 280 320 345
Shop B 3.s0 250 265 280
Shop C 4.00 190 235 29A

Prelim 4E5N MATH 2020 404812

tll
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(c) Given that the cost price of a bottle of AndClean hand sanitizers is $2.60,
show that the profit each shop makes for selling a bottle of AndClean is

given by s = (t.zo o.9o 1.40). tll

(d) (D Evaluate the matrix T: S(QR).

Answer T = t1l

(ii) Explain what the elements in T represent.

Answer

tll

(e) The World Health Organisation classified Covid-19 as a pandemic in March
202A.Thenumber of bottles of AndClean hand sanitizers sold in March 2020

increased by 40% across all 3 shops :rs compared to February 2020.

Using scalar multiplication, find the number of bottles of AndClean sold in
each of the three shops in March 2020.

PartnerlnLeaming
Prelim 4E5N MATH 2020 404812

31

Answer l2l
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7 The variables x andy are connected by the equation y =4 *' -1r'55

Some corresponding values of x and y are given in the following table.

(a) Calculate the value ofp.

Answer p: t1l

O) Usingascaleof2 cmto l unit, drawahorizontalx-axis for -2<x<5.
Using a scale of 2 cmto 1 unit, draw a verticaly-axis for -5 < y < 5 .

On the grid provided, plot the poins given in the table and join them with a
smooth curve. t3]

PartnerlnLearning
32

x -2 -1 0 1 2 3 4 5

v -4.8 i 0 -0.6 p -1.8 0 5

Prelim 4E5N MATH 2020 404812
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(c) Use your graph to solve the equation 1*' *! *' -2=A .55

Answer x: 121

(d) By drawing a tangent, find the gradient of the curve at the point (4, 0).

Answer 121

(e) (i) On the same ar(es, draw the liney: 4-2x for 0 < x < 5. tll

(ii) Write down the x-coordinate of the point where this line intersects the curve.

Answer tll

(iii) Thisvalue ofxis asolutionofthe equationx3 -4x2 + Ax+B =0.
Find the value of,4 and of8.

Answer A:

PartnerlnLeaming
34
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E

C D

A, B, C, D and E arc points on the circle, with centre O
The diameter of the cirele, BE, is parallel to CD.

Angle OAC:40' and angle ACB =35' .

DEF is a straight line.

Find, giving reasons for each answer,

(a) angle OEA,

Answer

O) reflex angleAOB,

Answer

PartnerlnLearning

F

B

t1l

Prelim 4E5N MATH 2OZA 404812
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(c) angle BAC,

(d) angle FEB,

(e) angle DOE,

15

PartnerlnLearning

Answer

Answer

l2l

12)

Prelim 4E5N MATH 2020 404812
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16

Students from three classes A, B and C took a Mathematics

examination and their mean marks and standard deviation were recorded

in the table.
Class Number of

sfudents
Mean mark Standard

deviation
A 15 8s.4 0.313

B 10 86.5 2.128

C 14 75 0

(i) State how it may be deduced from the data that the mark scored

by each student in class C was 75 marks.

Answer

l2l

(ii) Compare the performance of the classes

Answer

12)

(iii) A new student Raymond joined class C and the standard deviation of
the marks of class C changed to 2.30. Find the possible values of
Raymond's marks, giving your answer correct to the nearest whole
number.

Answer

PartnerlnLearning
37

Prelim 4E5N MATH 2020 404812

or 14l



BP- 38

17

(b) A box contains 8 cards, numbered 'l' to '8' respectively. A card is drawn with
replacement from the box until an '8' is obtained. Find the probability that

(i) the first draw was not an '8',

Answer tll
(ii) it will take exactly n draws to obtain an '8', giving your answer in

terms of n,

Answer t1l

(iii) it will take at least n draws to obtain an '8', giving your answer in
terrns of n.

Answer lll
(c) Krystal said that since she has not drawn an '8' for the last 15 draws, her

next draw will likely be an '8'. Comment on the validity of her statement.

Answer

PartnerlnLearning
38
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10 The volume of mixture required to make one cookie is 15 cm3'

(a) The mixture is first rolled into a sphere before baking.
Calculate the radius of the sphere.

Answer

(b) After it is baked, the cookie takes the shape of a cylinder of radius 3 cm

and height of 6 mm due to air trapped in the cookie during baking.

(i) Calculate the volume of air trapped in the cookie.

Answer

(ii) Express this volume of air as a percentage of the total volume of the

cookie.

cm [2]

cm3;21

Answer

PartnerlnLeaming
Prelim 4E5N MATH 202A 404812
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The cookies are then packed into a box in the shape of a regular hexagon which
can contain 7 cookies.
The cross-section of the box is as shown in Figure 1.

Figure 1

U
Figure 2

Three of the cookies are shown in Figure 2.
O is the centre of the hexagonal box and P and R are the centres of two cookie
as shown in Figure 2. Q is the point where the two cookies touch and U is the
midpoint of ry a side of the box.

(i) Calculate the length of OP,

Answer cm [1]

(ii) Calculate the length of OQ.

Answer cm l2l

(iii) Calculate the length of one side of the box.

Answer

PartnerlnLearning
40

(c)

^tT

Prelim 4E5N MATH 2020 404812
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11 The interior of a chest freezer as shown in Figure A can be modelled as a cuboid with
length and height of 100 cm and a width of 55 cm as shown in Figure B.

100

55 cm

Figure,4

100 cm

Figure B

Cool air must be circulated inside the freezer at any time.

When cool air meets the warm and humid air that is outside of the freezer, frost is

formed at the point of contact.
To allow the freezer to work effrciently, defrosting is required when the layer of frost

exceeds I cm.

(a) Due to the opening and closing of the freezer door, frost ofx cm is formed

uniformly on the four vertical walls of the freezer. The area of the horizontal

base of the fueezer not covered by the frost is tOS(50-x) cm2.

Explain if defrosting is required and show your calculations clearly.

Answer

PartnerlnLearning
41
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(b) Kara wants to design a box that can contain the freezer for shipping.
There must be free space between the freezer and the box to allow for ease of
removal and addition of protective materials to prevent scratches.

It is recommended to have a minimum distance of 2 cm of free space around
the sides and a minimum distance of 3 cm of free space at the top.
The thickness of the freezer wall and door of the freezer is 3.5 cm.

Find the smallest dimensions of the box required. state one assumption made
in your calculation.

Answer Length:

Height:

width:

cm [1]

cm []

cm [t]

Assumption

Prelim 4E5N MATH 2020 4048t2

tll

END OF PAPER

PartnerlnLeaming
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Answer Kev:

1. Smallest : 35 000 Largest = 44 999 2a. (x -3y + 1)(x - 3y - 1) 2b.
14-3x

--------------=
3(x-4)'

3a. 2.5 3b. Sketch

5a. x>168 5b. .r=2orx=-l

7a. (x-l)z +2 7b.2 7c. x=l

8b. Can write as cube of another no'

loa. y =-?r*! or ty =-2x+6'77

4a. I :300 000 4b. 100 cm2

6r. * 6b. x=4 6c.2 solutions

8a.I3824=2e x33

g".o=2, 9. x=!&u=6b=3 2

10b. 7.28 units

lla. \=n'-(2n+3) or \=n'-2n-3
l4a. v:48 l4b. 6 m/s2 14c.36

10c. Different gradient, one pt of intersection
1

11b. 45 12. y = - 13. ZSQR= 37.8"'3
14d. Sketch 15a.

ZQPC = ZRPD ( common Z),IRDP:900 (tan Irad)
ZQCP = 900(tan J- rad), .'.LRDP = ZQCP
PD: PC (tangents from an extemal point)

Hence by ASA test, it is shown that LPQC is congruent to ApRD.
1sb.

ZOCR = ZPDR = 90" (tan I rad) , ZORC =IPRD (common Z)
Hence, byAAtest, it is shown that A,OCR is similar to L,PDR.

16. Area of the shaded square representing mortality rate is not in proportion to the percentage
quoted or the number of confirrned cases quoted.(with specific data quoted)

17a. 1.378x106 krn llbi. y(y-2)0-9 17bii. 0 l8a. T1 r8b. 19.5 t8c. 68 t$d.40%
19.

I

,

c

PartnerlnLearning
44
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MATHEMATICS PAPER 2 ANSWER KEY

PartnerlnLeaming
45

As shown1 (aXi)

4(aXii)

lla+7b
1(b)

(c) 5

$4620002 (a)
(b) $62.50
(c) 81449992 (to nearest cent)

J (a) As shown
5.86 cm(b)

(c) 3.77 cm2

4 (a) (i) B : {I2, 15, 18, 21, 24, 27, 30\
(aXii) n( A'oB' ): 1l
(aXiii) AaB=C
(bxi) €

ftxii) P'
5 (a) 12.6 cm (to 3 s.f)

(b) 71.0" (to 1 dp)

2.88 cm(c)

280 324 345

250 26s 280

190 235 290

o
6 (a)

(bxi)

"=[f

945

795

7t5

(bxii)

(c) As shown
(dxi)

T represents the total amount of profit generated from the

sales of AndClean hand sanitizers in allthe 3 shops over

the three months.

(dxii)

Prelim 4E5N MATH 2020 404812
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(e)

til:l
7 (a) P: -1.6

(c) x:4.5
(d) 2l
(e)(ii) x =2.9
(e)(iii) A:70, B =-24

8 (a) 35"

(b) 290'

(c) 150

(d) I 05"
(e) 300

9 (aXi) The mean mark of class C was 75.
Since the standard deviation of the class was zero, all
students scored the same marks of 75.

(aXii) Class.B had the best performance as the mean mark was
the highest at 86.5.
Class,B also had the highest inconsistency in the scores
at the standard deviation was the greatest at 2.128.

(aXiii) a=84ora=66
(bxi) Z

8

b(ii)
(*)" (i)

b(iii)
(;)"

(c) Not valid
10 (a) 1.53 cm

(bxi) 1.96 cm (to 3 sf)

(bxii) ll.6% (to 3 sf)
(cXi) 6cm
(cXii) 5.20 cm (to 3 sf)
(cXiii) 9.46 cm

11 (a) Defrosting required
ft) !lLq!q,110 cm,66 cm

8P.46
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404t/01 Mathematics Paner I
plsliminary Examination 2020 Mark Scheme

Qn Solution Marks Total
Marks

1 Smallest: 35 000
Largest : 44 999

B1
B1

2

2a x2 +9y'-6xy-l
= 1x-3y)z -l
= (x -3y + l)(x-3y -l)

M1
A1

2

2b 2121
!-=-

3(x-4)2 ' 4-x 3(x-4)z x-4
2 t 2-3(x-4)

---.--------3(x-4)2 x-4 3(x-4)z
14-3x

3(x-4)z

Alternative Method:

2121
l- 

=- 
I-

3(x-4)z ' 4-x 3(4-x)z 4-x
2 I 2+3(4-x')

f-:e

3(4-x)2 ' 4-x 3(4-x)2
14*3x

3(4- x)z

M1

A1

M1

M1

A1

2

3a k
V =---:

tt

v* k=e;
k:-

8r3

1:-v
8

: !x2o
8

:2.5

MI

MI

A1

J
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3b

f'kll

B1 1

4a 4 cmz: 36 km2

1cm2:9krn2

lcm :3km
1 :300 000

MI

AI

2

4b I :60 000

lcm:0.6km
I cm2 :0.36 km2

36+0.36=100 cm2

Alternative Method:
Let x be the area of the town on the second map.

x:36 = I :0.62

xl
36 0.36

36

0.36

x=100

M1

Ai

Ml( for
squaring
the values)

AI

2

5a
When 9-5x.r-;,

9-5x.8-'
4

36-20x<8-x
-79x <-28

o
x >lL

t9 M1

3
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when 2-x. <4-y,43 7

8-, 
= 

7x-l2x
421

2t(8- x) < 4(-5x)

168-Zlx < -20x
x>168

x 2 168.

M1

A1

5b 31
(Zx-l)z 3

(2x-l)2 :9
2x-l=3 or 2x-l=-3
When 2x-l=3,
2x:4
r-/-

When 2x-I=-3,
Zx=-z
- - -l
Hence x=2 ar x=-1.

M1

Al ( for
both
answers)

2

6a I I

[ ,' )-' :("r'\'
lzsroJ [ ,' )

_ 5y'
- ----

x'
Alternative Method:

I

( ,u )l x-!
l-l :-

[zsy' ) s-'y-'

:5y'
xt

M1

A1

M1

A1

2
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6b s{1. 1

3t(2-x)
1

32 x3' - --i-
36-rr

a2+x a-4+3x
J =J

2+ x=-6+3x

-2x=-8
x=4

MI

MI

A1

3

6c x(ax"-'-1) = 0

x = 0 or axn-t -l=O
When ax"-'*l=0,

r-lax =l
If n is even, ,? -l is odd.

Hence, ct)cn'l = 1 will have 1 solution.

There will be a total of 2 solutions for the given equation.

Alternative Method:

a)c' = x

,1x =-x
a

When n is even, we will have a curve and a straight line as seen below

'{

\=-tUa

?=x"

MI

M1

A1

Ml, Ml
(1 mark for
each
sketch)

A1

5

7a x2 -2x+3: x' -2x+3+(-l)'z-(-l)'
:(x-l)z +2

M1

AI

2

7b Minimunvalue:2 B1 I
7c x=1 B1 1

PartnerlnLearning
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8a 21r3824

2l6et2

2134s6

211728

21864

21432

21216

2ll9!
2E!
3w
319

313

t

13824=2e x33

B1

I

8b Since 13824 = (23 x 3)3,13824 canbe written as a cube of

another number.

BI I

8c a=2,
b=3

BI
BI

2

9 4x- y :4 ------ (1)

_____---" Q)
l5
- v+ x:-3"2
From (2), . =1-lr---*- (3)

Sub (3) into (l):

^[;-i,) -! =4
A

10-i v-v=4
-rJ

-Zu =-143'
!=6
SubY=6into(2):

51
-f, = ---X623
:1

2

Hence- t=L &u:6.,2

M1

M1

A1

3
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10a 2-0
gradient

-4-3
2:--
7

)y-0=-i(x-3)'l

26_v=--x+- arTy=-Zx+6"77

Alternative Method:
y*A = Z-0
x-3 4-3

26
y =--x+-'77

MI

M1

A1

M1

A2

3

10b length of AB=
'?a-21' +(2-O)'?

:.18 units
:7.28 units

MI

A1

2

i0c Since both the lines have a different gradient, they are not parallel. Hence,
there will be one point of intersection between both the lines.

82
(No marks
for answers
without
reasoning)

2

1la \ = n' -(2n+3) or T = n' -2n-3 B1 1

11b Ts=82-(2x8+3)
:64 -19
:45 B1

1
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t2 t, -"Ft-\rs
=1

2

t-( t\'
+-lz)

_l
4

y1
y+7 4

4y: y+7
3Y =7

7v=-'3

M1

M1

A1

J

13 Area of A,SQR = 2x Area of A'PQS

area of A.SQX I

area of A,PQS 2

! *tZxO,S x sin ,SOR2- 1

Ii-x22xoS x sin42o2-
12 sin ,SQR = 1 l sin 42o

ZSQR = 37.8"

2

M1

M1

A1

J

l4a I,et v be maximum speed.

720 =!x6xv +8ru*!r(8x v)

:3v+8v+4v

15v :720

v =48

Mi

A1

2

14b . 48 m/s
deceleratron = 

-
8s

:6m/s2
B1

1

l4c Let x be speed of car at t =16.

- 48-x6--
2

12= 48- x

x=36

M1

A1

2
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t4d
Slxanc*(m)

S:8

t4*

0

I
I
t

I
I
I
I

I
I
t
I

!
I
I
i
t
I
I
I

t
t

6 t4

B2
(award 1

mark if
distance is
not written
and shape
ofgraph is
correct)

2

15a Z.QPC = ZWD ( common Z)

IRDP = 900 (tan I rad)

ZOCP = 900(tan -L raO

:. ZRDP = ZQCP

PD = PC (tangents from an external point)

Hence byASA test, it is shown that A,PQC is congruent to APRD.

Alternative Solution:

CQ= DR(sum of radius of circle)

ZPCQ = ZPDR= 900 (tan -L raq
PD = PC (tangents from an external point)

Hence by SAS test, it is shown that A,PQC is congruent to LPRD.

B1

B1

B1

B1

Bl (for
both)

B1

J

l5b IOCR= ZPDR =90o (tan lrad)
ZORC :ZPRD (cornmon Z)
Hence, by AA test, it is shown that LOCR is similar to APDX.

BI
B1

2

16 Area of the shaded squ,lre representing mortality rate is not in proportion to
the percentage quoted or the number of confirmed cases quoted.

Supporting reason (in terms of percentage): The mortality rate for COVID-
19 is2/o while the mortality rate for SARS is 10% but the area of the shaded
square is smaller for SARS. OR The mortality rate for Ebola is 40% while the
mortality rate for MERS is 34Yo yet, the area of the shaded square for MERS
is so much smaller than that of the shaded s$utre for Ebola.

Supporting reason (in terms of number of confirmed cases): The number
of COVID-19 confirmed cases is 73,336 which is more than double the

82

( Any one
of the
supporting
reason is
sufficient)
Award 81
if no exact
data is
quoted

2
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number of Ebola cases. However, the area of the unshaded square for the case

of COMD-I9 is not double the area of the unshaded square for the case of
Ebola.

from the
infograph.

17a (2x 6.95 xl05 ; - 12 x 6 x 106 + 103) = 1378000

:1.378x106 hn

M1 (for
calculation)
Al for
answer in
standard
form

2

rTbi (y - 2)' - 4(y - 2) - (y - 2)[(y - 2)' - 41

: (y - 2)(y - z - 2)(y - 2 + 2'y

:y(y _2)(y _4)

M1

A1

2

tTbii Sincey 2 4,minimum value ofy(y -Z)U -$ will be 0. BI I

18a Median:71 B1 1

18b Lower quartile = 63.5

Upper quartile:83

Interquartib t*r" 
= rt; .;Ur.t

M1

A1

2

18c Modal score:68 B1 1

18d
Percentage distinction = ]9x100%

25

=40Yo

B1 I

19a Refer to attached.

l9b Refer to diagram attached.

l9c Refer to diagram attached.
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19

19 The diagram below shows a plot of ferming land IBCD.

{qi
B1

BI

C

81 for each correct construction /
shading.

BI

A

il
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ANDERSON SECONDARY SCHOOL
Prelim Examination 2020

Secondary Four Express and Five Normal

MATHEMATICS
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4A48/02

I llM

lA1l

1 (aXi) 2px+9qy _,
2py + qx

2px+9qy:6py+3qx
Zpx - 3qx: 6py - 9qy
x(2p -3q):3yQp -3q)
Since 2p * 3q,2p - 3q * 0

x:3y (shown)

tMll

[A1]

(aXii) !:3

v

v
x*! - '+l

v
:3+1
-4

lM1 l

l

It l

lM1

A

(b) 3a+7b3a+7b

3a+7b

lla+7b
1

rcaz *49(a+b\2 4a+7 (a+b) aa-7 (a+b)

1IM l

I

IM

l-A1

1l

c)( 2'*3 =320-2'*r
2'+r +2x+3 --320

2'x2+2'x23 =320
Z'(Z+t)=32A

2'=32
_n5.L

x=1

Question $sfufrtn Ma
rk

Rbxark*
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2 (a)
Total tickets sold: 85 (tzooo)

100' t

:10200

Total amount from sales : 35 (3200) + 50(10200 - 3200)

= $462000

Mll

lAll
(b) Cost of Dec 2019 show for an adult

: 1oo"50

80

= $62.50

tMll

lAll
(c) Profit: a(szsooo)

15' '
$17s000

compound Interest :t zsoooft * ! 
/ !\'-' - 175000

\ 100/

=$14499.92 (to nearest cent)

Mll

Mll

[A1]
3 (a) Let the radius of circle ABCbe r cm.

OP: OA2 + A*
(6- r)' : r' + r'
36 -l2r + r2 = 2r2

rz +l2r -36 = 0

-12+ 2? -4Q)e36)f=
2

-12+ Jx8
2

Sincer)0, r:2.485
Radius of circle A.BCis 2.49 cm.

tMll

[M1]

[A1]

(b) I
Angle AXC: i (lOO'- 90') : l35o

Length of minor arc AC: Xx2n(2.485)
360',

:5.855
:5.86 cm

[M1]

Mll

tAll

(c) Area of shaded region
: Area of sector OCD - Area of minar sector AXC -
Areaof LOAX

: +xn(62\- l!5' xn(2.4852\ -!xz.415'360', 360', \- --

:3.7745
:3.77 crtf

M2l

[Al]
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4 (a) (i) B : {12, 15, 18, 21, 24, 27, 30) rBlI
(aXii) A' (\B' = { 10, 1 l, 13, 14, 17, 19, 22, 23, 25, 26, 29 )

n(A'aB'):11
tBll

(a)(iii) AnB =C tBll
(bX1) €

tBll

(bxii) P' lBll Award 81 if
correct answer
even ifnot
simplified

5 (a) AB= .92 + 62 - 2(7 .9) (6)cos1 30'

= 12.62324306
: 12.6 cm (to 3 s.0

IM2]

[Al]

o) sin (angle ADC) sin 50o
=#7.9 6.4

angle ADC = 71.011o

= 71.0" (o 1 dp)

tMll

[A1]

(c)
Area of trian gle ABC =f,tr.r\tu)sin130'

= 18.155 cm2

Let the perpendicular distance from C to AB be d cm.

I: AB(d\ = 18.1552"
_ 18.155

J_u----
0.s(r2.623)

=2.876

= 2.88 cm

Shortest distance from C to AB

= 2.88 cm

Mll

Ml l

[A1]
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6 (a)

a:I
280 320 345

250 265 280

190 235 290

tBll

(bxi) (r)
* =l,l

(11
[B1]

(bxii) QR

:I

:|
t,

280

250

190

320

265

235

345

280

290

(t

I
r+s'1

795 I

,rt)
[B1]

(c) s= (r.to 3.s0 +.oo)*(2.00 2.60 z.oo)

= (1.20 o.9o t.+o) [shownl

[Bl]

(dXD T: S(QR)

: (t.za o.9o t.+o)

945

795

715
: (2850.50) [81]

(dXir) T represents the total amount of profit generated from the
sales of AndClean hand sanitizers in all the 3 shops over the
three months.

[B1]

(e) (s+s\

,ol,*oI
IrroJ

(+a:\
:[;:J

Mll

lAll

Accept row
matrix,

Award lM if
scalar
multiplication
poorly
expressed but
used.

Award 0 if
matrix
multiplication
used

7 (a) P = -1.6 [81]
(b) All points plotted correctly

Smooth curve passing through all points
Correct scale used with labels

lMll
lMll
lMll
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(c) Draw hne of y : 2

x:4.5
lMll
tBll

Ailow +l- 0.1

(d) Correct tangent drawn

Gradient of tangent:
2.6- -3.s)

4.8-2.9
:3.21

[M1]

lAll
Allow +l- 0.1

(eXi) Correct line drawn lBll

(eXii) x=2.9 lBll
(eXiii) | *'-4 *'=4-2x55

| 
*t -4 *'+2x-4=o55

x3 -4x' +lox-20 =o
A=10, B =-20

MU

L2l

8 (a) Anele OEA:35' (Angles in the same segment) [Bl]
(b) Angle AOB =35" xZ (angle at centre = 2 angles at circumf

=7Ao

ReflexAOB: 360" -70"(Angles at a point)

=290o

:rtMeL)

lAll

(c) Angle OAE =35'(OA=OE)
Angle BAC =90o-35o-40"(Right angle in semi-circle)

= 15o 
on

Angle BAo =180"-70' ( oA = oB)
2

= 55o

Angle BAC = 55o-40"
_t<o
- tJ

[M1]

[A1]

Mll

[Al l

(d) Angle CDE =180o-40o-35o(angles in opposite segment)

= l05o

Angle FEB =105'(Conesponding angles, ,BE parallel to C

MU

4,'ll
(e) Angle OED =180o-105o(adj angles on a straight line)

- 
7<O

- tJ

Angle DOE =180"-75" -75"(OD =OE)

= 30o

M1l

[A1]

9 (aX0 The mean mark of class Cwas 75 [81]
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Since the standard deviation of the class was zero, all
students scored the same marks of 75.

[B1]

(a)(ii) Class B had the best perfonnance as the mean mark was
the highest at 86.5.
Class B also had the highest inconsistency in the scores
at the standard deviation was the greatest at2.128.

[B1]

t-B1t
(a)(iii) Let the new student's score be a.

14x75+ a
New mean: 

-

15

1050+ a

2.302 =

15

14x752 +a7 /toso+r\'_t_lI rs )15

1.1.9A.25 = 1181250+ l5a2 -n 02500- 2100a- a2

l4a2 - 2lOOa + 77 559.7 5 = 0

-(-2100)t -2100)'z - 4Q 4)(7 7 s ss .7 s)
A=

2(14)

a =84 or a:66 (to nearest whole number)

[M1]

M1l

M1l

[A1]

(bXr)
P(first draw not an 'A'1 : ]

8 tBll
b(ii)

P(it witl take exactly z draws) : (;)- (i) tBll

b(iii)
P(it will take at leastndraws) : (*)'' tBll

(c) Statement is not valid.
As the balls were drawn with replacement, her chances of
getting an '8' in the draw is independent of her previous
draws.

[A1]

[M1]

No Al ifreason
is invalid.

10 (a) [5
l4
\i"

Radius of sphere:

=1.5299

=1.53 cm (to 3 sf)

[M1]

[Al]

OXD Volume of cookie after baking = n(3)'(O.A)
:16.964 cm3

Volume of trapped ab: 16.964-15

=1.964

=L96 cm (to 3 sf)

M1l

[A1]
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(bxii) 1 964 ,loo%o/o of tappeO uO:fr.r'O

=11.577

=l1.6Yo (to 3 s0 tBll

(cXi) Length of OP = 6 cm iBlt
(cXii) oQ=JV4

= 5.196

=5.20 cm (to 3 sf)

Mtl

lAl l

(c)(iii) f,t 5.196+3

6 s.196
TS =9.464 cm

Lengttr of one side of box:9.46 cm (to 3 sf)

Mll

[A1]

t1 (a) (too - zx)(s s - 2x)= 1os(so - r)
2(s0 - x)(ss - 2x) =10s(50 * r)
(s0 -.r)[2(5 5 -Zx) - 105] = 0

x = 50 or 2(55 -2x) --105

55 -2x =52.5
x =1.25

Sincex <27.5,x:1.25

Defrosting is required since the thickness of frost >1 cm.

tMll

tMll

M1l

tAll

(b) Length of box space : rcO + 2(2') + 2(3.5)
: 111 cm

Height of box space : 100 + 3 + 2(3.5)
: 110 cm

width of box space: 
2|,::rr, 

+ 2(3.s)

Assumption: The height of the legs of the freezer is

neglisible.

[81]

lBll

[81]

lBll
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