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2

Mathematieal Formulae

Compound Interest

Mmsuration

Trigonometry

Statistics

Total Amount = P l+ r
100

b c

Curved surface area of a cone = nr /

Curved surface area ofa sphere : 4zrl

Volume of a cone = ! nP h
3

Volumeofaslhere=| ry'

,|

Area oftriangle I BC: ^ absinC't

Arc length = 74 *trere 8is in radians

Sestor area = 1 I A. o,lo" d is in radians
2

a

sin,{ sin I sin C

d=b2+&-2bccosA

I*
uean= if

Standard Deviation = Lt' (Zr,\'
z.'l'7)

40a&l,6cc 4 PlctiEir.ry Bxat,l 2020
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3

I Oiven that r is an integer where I 5.r < 4, find the minimum value otL+?Zx

Answer

2 Thc graph shows the sales at a particular mall.

70

50

50

40

30

20

10

0 20t4 2015 2016

Year

zolT 2018 2019

E4lain why the mea:r sales is aot a good indication as a central measure'

Answer

4O1€/I/SG.4 Pnlimittty En E 2i20
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4

5

3 (a) simpliE, (16''/ )*- .

O) Express i' as a pqcentage.

12)Answer

Answer trl

4 O Express 84 as a product ofprime facto$.

Answer t1l

(ii) The sequence 84p, 84q,84r, ueperfecl cubes arranged in ascending order. Find the smallest
possible integel value of q.

Answer q = t2)

5 The amount ofplastic waste in Sinppore rras 900 000 tonnes ia 2019.
This is an increase of l0% from 2018.
Find the amount of plrstic wastc in 2018.

Answer tomes [2]

{XEn /Src 4 Prclimin6ry Exa[l 2020
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5

6 Express

- 
- 

- 
asa

3

3r-l l+zx
,

single term, in i6 simplest form.

Answer 12)

7 A city has people with Blood Types as follows:
TYPe O 45o/o

'IlPe A 40%
TYPe B llo/o
TYPeAB 4o/o

Two persons are selectcd at random fiom the city.

Find ihe probability that at least ore p€rson is of Blood Type O'

Answer 12)

8 Factorize comPletelY,
(i) lyo'/,

(ii) !5d-6a+20ab-8b.

Answer 121

l2l

4o48/1/sc. 4 prcliErittatv Bxan 2020
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e (i)

6

Choose the most appropriate symbol fron the list showo to make I corr@t stat€ment.

Answer 0.5 _-- t1l

(ii) The distance between two tlrones is 12.5 metes, correct to lhe nearest l0 cenlimetes.
What is the least possible distance betweer them?

Answer mlu

10 The forse, I' units, betwoen two objects is inversely proportional to the square ofthe disance, d units,
between them. Ifthe distaace decreases by 10%, find the percentage change in the force.

Answer t3l

5

9

11 solve l(z:r-s)'z -tos = o.

Answer x = OI 12)

4048/l8co 4 PrElimiraly E&r, 2020
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7

12 The diagrarn shows a line segment PQ'
(i) -Constuct 

the perpetdicular bisector ofPp, showing your coffituctions cledly'

Answer

o

P

(ti) Explain cleady why your construction method gives the perpendicular bisector ofPg'

Answer

t1l

12)

13 The points l, I and C bave coordinate's (1, 0)' (3, 7) and (3' 5) respectively. Find angle BlC.

t4l

40,18/l/Sec 4 PtdiEir.ry EraE 2020

PartnerlnLeaming
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I
14 (a) Jaae claims that the fi$t three terms ofthe sequence 1, 2, 4, .... can also be represented by an

expression that is rlifferent from ?] = ! n' - ! , * l. Is she correct? Justi$ yout answer.''2 
2

Answer

(b) 6= {Students in a coUege}

M = {Students who rake Mathematics}
E = {Students wbo take Economics}
P : {Students who take Psychology}
Represent the followitrg using set language.

() There are students who take Mathematics and Bconomics.

Answer

(ii) All students who take Psychology also take Malhematics.

Answer

lz\

t1l

tll

15 Sketch the graph of y = 16 - (x + 3)z on the axes below, indicating clearty the coordinates of the
interc€pts and the turning point on the graph.

v

o x

t3I

,1O48/1/S.c 4 Prllirnirry Exasl 2020
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16

I
(a) The sizes offour ofthe exterior angles of a decagon are in the ratio 1 :2:2:3' The rcmaining

exterior angles are each ofsize 36". Find the size of the largest interior angle ofthe docagon'

Aru*er 12)

(b) The area of a tiangle ABC b 35 cm2 and D is a point such that CD is pardlel to LB'

T\e ntlo of CD : AB is 1 : 4. Calcularc the area of the tiangle ICD'

Answer 

-----_-1m2 
121

4o4yllseo 4 lrclitrtiDsry BxaD 2020

PartnerlnLeaming
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l7

10

The speed-time graph shows the jor.rrney that Lim makes dwing a thrce-hour joumey.

r00

Speed
(lsn/h)

80

60

40

20

0

0800

(a) Find the acceleration at 0815

0900 1000 I 100

Etr

4018r/Scc 4 Pr.limin&y Bxnn 202{)
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The correspouding distance-time graph for Lim's joumey is shown below

Distance
(kn)

(b) Find the value bfP and of q.

Answer p= Ll-

4t)48/1/S.c 4 Pt limiDrry Bxam2020

PartnerlnLeaming

Mr Smith plans to inv€st hi6 money in unit tust with a bank IIis target is to earn ar interest of

i10r000-"il; y"*.. the bank pays 3% comporurd interest per amum compouatld yoarly'

l"iiJ*, iltrt j r"r*", hundrcd d;[ars, the niinimum amouat of money Mr Smith has to invest'

Time

t3l

18

t3l

(0930, q)

(0830, p)

Answer $

[Turn over
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'12

19 In the diagram, P, Q, n and S are points on a circle. PrR and 8S m,eel at T,

(e)

(b) Show that OI x Sf : PT x RT.

Answer

.Rs

Show tbat triangle PIS and triangle QZR are similar, giving a reason for each statement you
make.

An-vwer

t3l

t1l

4O4Xyl/S€c 4 Pr.lirdrary Exan 2020
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20 (i)

(ii)

(iii)

13

A rectangular fish tank has lenglh I 00 crn, width 30 cm and height 40 cm'

It is filled with water to 90% of its capaoity'

Find the volume ofwarer in the fish tant in litres.

I litre = 1000 cm3.

Answer

Answer

Answer ---------.- cm' [1]

I lzl

A particular species of fish need 1600 cm3 ofwater per fish' - .

Wiat is the maximum number of such fish thal could be kept in this fish tarld

l2l

Giveo that this species of fish grow at a rate such that in each week the need for space

increases bv 200 cm' Per fish.
How much space, in cm3, does each lish need after one month?

4048/r ISE9 4 Ptrlimh.lY BrsE mZ)

PartnerlnLeaminq
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27

14

A manufacturer sells rhinks in bottles oftwo sizes that are geometically similar.

Some specification8 for the bottles are shown below,

Regular Size Bottle
. Capactty ofbottle = 330 nrl
o Amount of material needed to

manufactue bottl e = 24 cd

(t) Find the ratio ofheight ofthe regular size bottle to ihe height ofthe large size bofrIe.
Give your answer in the form 1 : r.

Answer

(ii) Given thst the thicloress ofthe botdes are the same, find the value of:.

Large Size Bottle
o Capacity ofbotde = 1500ml
o Amount ofmaterial needed to

manufacture bottle =.x cm3

12)

Answer x = 121

4048/lAcc 4 PrclirniDrIy ExaE 2tr20

PartnerlnLeamlng
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15

22 Tte prices ofnoodle set and rice set at two shops are shown below'

(a)

(c)

"*(lill)[?)

Atuwer 12)

(b) Describc what your answer iD (e) reprEsenb.

12)

Sally hrs to buy e totsl of6 meal sets from one particular shop' ,
How many noodlc sets ard rice sets does she have to buy zuch that tle told cost is the same

regardless ofwhether she buys fiom Shop R or Shop S?

Anrwer -----noodle set(s), rice set{s) [2]

Rice setNoodle set

$3.50$2.s0Shop R

$3.20$2.80Shop S

I

404v1aec 4 Prolinin.ry Esan 2020

PartnerlnLeaming
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23

't6

10 15

Time taken (minutcs)

20

Six bun&ed nmners took part in a race.

The fastest runner took 8 minutes to corrplete tle race while the slowest took 18 minutes.

The points (8, 1), (15, 300), (17, 450) and (18, 600) are points on the cumulative frequeirry cuwe for
the rumers as shown on the grids above.

It is given that the interquartile tiDe for the mce is 4 minutes.

G) State the coordioates ofthe point that represents the lower quadile for the cumulative ftequency

curve.

Answer tll

(it) Draw the cumulative frequency curve on the grids above. 12)

(lii) 'The botlom l0% runners bave mote consistent timings tlEn the top 10% runners."

Do you agree with the statem€r above? Give your reasons clear!.

Ar*wer

600

500

400

300

200

100

e

E
G

'i

5

ffi

l2)

4lN8/I /S€c 4 PElinbary BrsD 2lD0
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24 (D

17

By completing the square or otherwise, express.x in terms of, given that

y=l-4x+6.

Answer x: or

(ii) Sotve the cquation 3I = a6 -4a| + 6 .

Answer a =

End of Paper

404&1/Sco 4 PrctimiDary Brdn 2020
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Molhemqticsl Formulse

Compound Inlerest

Mensuration

kigonornetry

Statistics

Total Amount = P l+ r
100

Curved surface area of a cone = nrl

Curved surface area of a sphere : 4nl

volume of a cone = 1 nl i
3

Volume of a sphere = nl4

t
Area oftriansle,{rc = I aD sm c-2

Arc length = 74 qrtretr dis in radians

Sector area = ! I a. *1"r" dis in radiaos
2

a b c

sin I sinB sin C

d=F+i-z.bcasA

PartnerlnLeaming

I*
Meatr= 57

srsndardDeviatio,l 
rB i*l
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3

Answer ell que*tions.

l2m2 2n}1 (r) e*Wo" ff * ffi as a single fraction in its simplest for '

o)
u6i

Giveu that ; = 1l;i , express s in terms of v'

Answer

Answer

4o4a/2/Sec4Prelim20

PartnerlnLeaming

12)

t3l
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4

(c) (i)

Answer

(ii)

Answer

(d) Show that 2(9*t) + 3".3 - 9n is a multiple of 1 1 for all positive intege,r values of n

Answer

Sorvetheequation *=*

tlt1
Simplig (x'z + y')(x' - y')

tll

t4l

40482/Sec4Prelim20

PartnerlnLeaming
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5

z 20 female shoppers went to buy their Sroceries.
The amount Jtime (in mhutes) each female shopper spent is shown in the stem-

andJeaf diagram.

8

4

7

4

4

4

I
c

5

0

3

?

b

2

e

1

2

3

4

5

8

d

89

Key: 3 | 2 means 32minutes

The modal time taken is Z minutes while the median is 22 minutes'

Two shoppers spent 23 minutes ard the range is 46 minutes'

(i) Stata the values ofa b,c,datde,

(ii)

(iii)

Answer

Answer a =,,,...., b --,........, c =,,,.,.,, d = ......-, € =....'.... t31

20 male shoppers went to buy thefu groceries. The interquartile range of the

time spent by the males shoppe$ was 4.5 minutes,

Use this information to mako one comme,nt comparing the time spent by

fre male and female shoPPers.

The standard deviation ofthe time taken by the male shoppers was 4 53 rninutes'

Given fiat tte sum of the squared timings of the 20 male shopp€'rs was 9050' fitrd

the mean time of the male shoppers for their grocery trip.

minutes [2]

4o48/2/S€c4Prelim20

PartnerlnLeaming
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6

3 Five discs nurbered l, 3, 4, 6 and 7 are placed ia a bag.

Two disc are taken out ofthe bag at random witlo[t rephcement'

(a) Complete the tree diagram to show the probabilities ofthe possible

outcome.

Answer

First draw Second draw

odd

(;) odd Even

Even

H

(l

Even

(b) Find the probability that one disc is odd aad the other is wen.

Answer

0

0

t)

odd

t2)

tll

4048/2/Sec4Prellm20

PartnerlnLeaming
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7

(c) Peter thinks that there is more than 10% chance that bolh numbers ckawn is less than 4'

Is he correot or wrong? Explain your answer.

Answer

(d) ;;;,;;;;,;;".,,-;;;;;;;;;;; 
"'

Answer

o4a2l5ec4Prellm20

PartnerlnLeamlng

12)

lTurtr over
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I

4 (e) The employees ofa company are offered an increase in salary.

Enployeas havc the option to choose from either Scheme I or Scheme.B.

Scheme ,{ offers ar ircrease of 8% ofthe current monthly salary.

Scheme B ofien an increase of 5% of the sulrent monthly salary plus an

additional $87 per monih.

(D Mr LiD claims that his new montlLly salary would be the same under either
scheme. Calculate his current monthly salary.

Answer S

(ii) The compaay has a total of 1.19 x 105 employees.
The ratio ofemployees who opted for Scheme I to Scheme.B is 7 : 3.

How many more employees choose Scheme,{ over Scheme 8?
Leave your aaswer in standard form.

Answer

t2l

12)

4O4Al2lSec4?tellmzo
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I

(b) Mdm Ang worked fot a company in Germany from 2018 to 2019'

In 2018, her monthly salary was €3500 and the exchange rate between

Singapore Dollars ($) and Euro (€) then was $l = €0 67'

(i) Calculate her monthly salary in Singapore Dollars ($) for 20i8'

Answet $

Answer

lll

Mdm Aag received a pay cut in 2019, but she still eams lhe same amiult of salary itr

5i"g^porJ aomrs. Thi ixchange rate betwe€n Singapore Dollars ($) and Euro (€) in 20 I 9

was $1 : €0.61.

( t) What is the p€rcentage change in her salary for 2019?

% l3l

4048/2/sec4Prellm2o

PartnerlnLeaming
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't0

5 The diagram shows lle first three of a sequence of figures that are formed by squares of
the same size.

Figure I Figure 2 Figure 3

The number of verticd sides / and the total number of sides S are recorded in the table.

figure Number
(r)

Number of
vertical sides (If

Totel number
of sldes

(^9)

1 2 4

2 5 10

J 9 l8

6 p q

(a) Find the value ofp and ofq.

(b) The relationship between S and l is given by S = n2 + 3n.
Find the value of n wh€o th6 total numb€r of sides is 270.

Answer

III

12)

4O442AedPrelim20

PartnerlnLeaming
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11

(c) Find an expression, in terms ofz, for [.

(d) Explail why the differsnce between the totsl number of sides and the number of
vertioal sides for any figure cannot be 100.

BP - 579

Answer

4{XaAlS€cilPrelim20

PartnerlnLeaming
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6

't2

A, B, C, D and E arc points ou the citcle, cenfre O.

QP afr QR ta tmgents to the circle at B and E respectively.

,4C int€rsects rD at O and QIOC is a straight line.

Angb AOI = 50'. Find, giving reasons for each answer,

(a) argle CED,

Awwer

P

B

lz)

4O,18/2Aec,lPrellm2O

PartnerlnLeaming
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13

(c) Detemine if 8D is Parallel to l''

Answer
, t3l

..121

4018/2/s€c4Pr€lim20

PartnerlnLeaming

Answer

[Turn over
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(b) ary,le BQE.
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14

7 In the diagram,l is the point (-2, 4), and C is the point (4, 7).

,4-8 is a vertical line. Tbe line 8C has gadient I .,,

a(-2,4

(a) Find tlre coordinates of-B.

Answer

O) Find the shonest distarce froml to 8C.

Answer

v
c(4,7)

x

B

t3l

PartnerlnLeaming

.units [3]

4048/2/Sec4Prellm20
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15

4)
(c) The equation of lir e t is it - ix = 9

Show how you can tell that the line do€s not iatersect the line lC'

units'? [3]Answer

4048/2Aec4Prdlm20

Partn6rlnLeamino

ffurn over

Atswet ...'..'......

............................... t2l

(d) Another triande Pqn, is formed by reflecting Eiangle /BC about they-axis'

Calculate the overlapping area between triaoglo ABC rtrdfirode PQi'
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16

The diagram shows four points P, Q, rR and ,Swhich lie on level ground in a garden.

Pis due south of Q. The bearing of Sfiom P arLdQa;e 068' and 126o tespectively.

PS = 460 metres and 0R = 562 metres.

North

562m

P
460 m(a) Find O,S,

Answer

PartnerlnLeaming

.metes [2]

Q4al2lsec4Prclimz0
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It is given that the bearing of]t from p is 098" .

(b) Find.RS.

Answer

(c) Joseph walks ftom P to O, how far is he away from Q when he is west ofrR?

Answer

4o48/2/Sec4P relim20

ParlnerlnLeaming

metros [3]

metes [2]
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18

The diagram shows a lecture theate in the shape of a prism with height 9 metres.

The floor of the lecture thefre,.A-BCD, is st isosceles trapezium-
AB = 45 meres, CD = 17 metj?'A, /4D = 21 metres, atrd lB is parallel to DC.
J is a point on l8 such that DJ ar.d AB xe perpendicular.

The lecture theatre is positioned on horizmtal ground and the walls are vertical.

(a) Find the floor area ofthe lecture thealre.

Answer

H

GE

9

A

45

F

B

r,

.lL

D
L7

--t_--
21

PartnerlnLeaming

.m' [3]

4O4al2/S€.4P relim20
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(b) Find the volume ofthe lecture theato'

(c) Find the anglo ofelevation ofG fromJ.

,rr't2]Answer

4o482/Sec4Prellm20

PartnerlnLeamina
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10

20

In the diagram, POjt is a quadrant of a cide wilh radius 6 cm.

OIQ and PQ are parallel. @R is an arc ofa circle with centre P.

(r) Calculate angle @PR in radiam

Answer

(b) Calculate the area ofthe shaded region.

Answer

oP

6

Ro

t1l

ParlnerlnLeaming

cm2 141

Ao4alzlsec4P.elimz0
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11 A solid cylintler of height lr cm anri volume I/ cm3 is cut Aom a solid sphere of radius

7 cm. The rim of each base of rhe cylinder touches tbe surface of the sphere'

Illagram 1

(a) The radius of the rylinder is r cm.

Showthat ,'=4g-+.

Ansver

Diagram 2

rcm

tll

4gl8/z/Sec4Prelim20

PartnerlnLeaming
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22

O) The volume of the cylinder is given by the qvanon y = Eh
^'-+)

Some corresponding values ofi and ,/, correct to the nearcst whole number, are

given in the table below.

h 0 2 4 7 l0 t?

Y 0 302 P 808 754 490

(D Find the value ofp.

Answer tll

0<h<t2

(c) Use your graph to find

O the maximum volume of the cylinder,

Answer

(ti) the solutions to the eqtztron 2400 = zrh(Oe - n')

Answer h = ..,...-.....-........ or

(d) The bne Y = kh + 500, where ft is a cohstant, is a taag€,nt !o tt€ curve. By drawing

a suitable straight line on the graph, find the value oft

Answer

(ii) oa rhe grid opposite, &aw the graph of t, = "n(+S -l) t

t3l

cm3 ul

l2l

PartnerlnLeeming

121
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V

900

800

700

600

500

400

300

2N

100

ht20
86

4o48/2/Sec4Prelim20

PartnerlnLeamins
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t2 The cash price ofa new motorcycle is $25 120.

Jack paid a down payment of 20% of the price ofthe motorcycle aud the balance with a
fixed simple interest rate of 4olo per aorum for a period of 3 years.

(a) Calculate his montbly instalment.

Answer $

PartnerlnLearning

t3l
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Thetechnicalspecificationofhisnewmotorbike,asstatedbythemanufachrrer,isshownin
Table 1.

Fuel capacity : 3.7 gallons

Fuel efficiency: 6 litres/100 km

Dimersion front tyre : lz0 l70Rl7

Dimension rear tyre : r80 / 55 Rl7

Front tyre, every 6000km

Rear tyre, ev€ry 2900kn

Cowersions:

I gallon = 3.785 litres

O) (, Find the firel capacity ofhis motorbike, correcl to the nearest lire

I inch = 2,54 cm

Answer .,....,,,..................,..... lits€s tl]

Jackstartsridingwithafulltatrkofpetol'Afterridiagforatotaldistanceoflg0km,hefilled
up th€ petol hnk to the brim again, by pumping 13 litres ofpehol'

(ti) Determine if the fuel efficiency stated by ths manufrctuer in Trble 1 is tue'

l7\

4o4E/2/sec4Prelim20

PartnerlnLeaming
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An example ofthe dimensions for a motorbike tyre 195 / 55 R15 is explained below

Rrdtrl

f

195 is the
sectioD width
of the tFe in
mi|limetr.eS

5570 ssPect
ratio r€ples€Dts
thc height of
thc tyrc
sidewdl as I
perceDtsge of
the sectlon
width

Diameter of the
tyze's inner rim is
16 inches

The cross-section of a wheel can be pressnted in Dlogram II, where d is the diameter of imer rim,

and lr the height ofrhe sidewall.

40442/5ec4Prelimz0

alt,

PartnerlnLeaming
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(c) Jack replaces his tyres at the recommended distance travelled'

what woultl be the number of complete revolutions made, when Jack has to first replace

a front tyre?

Use the information in Trble 1 and show your calculations clearly'

END OF PAPER

4o48/2/sec4P relim20

PartnerlnLeaminq
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Answer Kqr

AnswerNo.
1 2

Mean is not a good indicator as there is an outlier.2

or 32*3z

3b 4%

* x 3x74i

4ii c='7056

818 0005

5 -5:s(l-x)
(3x-1)(1+2r)(3: -1)(1+ 2:)

or
6

7
0.6975 o, 

279

400

@)? - S)(q? +;)8i

(3a+ 4b)(5a -2)8ii

0.5::
9

9i

t?.459ii

23j%10

5.05 or -0.061711

oA

BP

t2i

a0,U /S.o 4 PreliniDl6y Ersd 2020
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12ii AP=AQ:BP=BQ
.'.AB aad PQ are diagonals of a rhombus.

Diagonals ofrhombus bisect each other at 90o.

l3 IBAC=74.05"- 68.20'
:5.9"

l4a Jane is correct,
because L = 2'- I could also be a general term.

bi MnE+$

bii PcM

15
v

(-3, l6)

7

1

o x

l6z 162'

16b
81 or 8.75cm2

4

17z -80 km^r2

17b P=40,q=100

l8 $62800

l9a IPST= IQRT (2, same seg)

ZSPT = ZRQT (.Z, same seg)

IPIS = ZQIR (vert opp Zs)
.'. AP75 and AQIR are similar.

l9b From l,
PT ?,'

Qr
Hence

TR

x ST: PTx RT
20i 108 litres

,10,t8/l /Scc 4 kcliminrry Eram 2020

PartnerlnLeaming
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4O4t/l/S.. 4 Pr.liEirary E&trl 2020

PartrlerlnLeaming

20n 67 fish
2 40020iii

211 I :1.657
6s.9ztii

t:i)
27a

The cost for two rice sets and one Shop R and Shop S resPectivelY.noodle set &om22b

3 3 rice22c
13 l523i

t0 205 15
TiD! Lko

23ii

Agree. The spread of timing for the bottom l0% is 0.5 min whereas the sPread in fiming

10% is 3 mh.for the
23iii

z4i x=2+ lla
a:2 -1.5924ii
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Answers

I (a) I 8x2

5y

(b) 3v2 +9v
v' -18

(ci) 1

1

(cii) x-y
(dr) 2(9'*t ) + 32"*x - 9' : (3"X4X1 I )

Since 1 I is a factor of 2(9"*t)+3"*3 -9" , and 23" is a whole number,

2(9*t)+32"*1 -9' is a multiple of I I for all positive integer values ofn.

., (ai) b--1,
c=3,d=4,
a=0,e=6

(aii) Interquartile range for female
= 24 - 17 .5 : 6 .5mins
The time taken by the male shoppers are more consistent tlan the female
shopper because IQR for male shoppers is smaller than female shoppers.

(aiii) 20.78

1 (a) First Second

(
2

odd

(;) odd

Even

Even

(3)
(i odd

(i) Even

(b) I
5

(c) Disagree. The chance is exacdyl00/0, not more.
(d) 0.5

4 (ai) a = $2900
(aii) 4.76x104
(bi) $5223.88
(bii) -8.96%

4O182/Sec4Preltm20

PartnerlnLeaming
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40482/s€c4P.ellm20

PartnerlnLeaming

p4',7,
:54

a)(5

n=15
I.

Y= -n' +a
3
-n.,

(c)

-31JEot,=---2 -
Since z is not an'inte sible.it is not

d( )

I COD =50(ve*ttcally op,p angles)

Z CED = 0.5 (50) ( Z at centre = 2 I at circ'unference)
a( )6

,1ts8E=80"6(b)

ZBAE= 13tr
tDBA+ ag75=SJ+t30

: 1950

Snae IDBA+ ZBAE> 180o, they are not interior angles and 8D is not

to AE

6(c)

B:7
Shortsst di 3 3J urutsstance

Since Gradient of AC = Gtadienl tr, the lines are parallel and willof line
not intcrseot becaxse their

are

c)(

8

527.t89aI
265.7
78.2c

485a)(9

437

21.30c

1for-
4

0.7854
(s)10

18

2r *-+
t!S'+r'=t'

(a)11

565

[Turn over

I
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oii)

I

(ci) V max = 8110

(cii) Draw line y = $69
h= 4.3 or 11.1

(d) 44.6

(a)t2 $625.21
(b0 3.785x3.7 =l4l
oii) It is not true because he travelled less tlan 2 I 6.67m.

or
It is trot tue because it consumes more than 5 lites.

(c) 3184514

I

4o4a/2l5ec1Pteli|r,zo

PartnerlnLeaming

I
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Sec 4 Preliminary Exam 2020 Math Paper 1 Mark Scheme

RemarksSolution/Koy StePsNo.

IB1

x

2
x
)

!
2

!
2

.r

+? =z
x

*? =zLx6
*? =z.s

x

By trial,

x=3

x=4
Min value = 2

x

x=2;

*? =z.s

1

1
Bl o.e.Mean is not a good iadicator as there is an

outlier
2

Ml 2a or (t0;; ."*

AI

1r0,,*|i =12'1""*

Ans: 25'or 32*

3(a)

3AIAns: 4%(b)

A14(0 Ats:22 x 3x'7

3

2a x32x7 2 or2+(3x7) soiB1

B1

(* x 3x7)x2ax32xP or (2

Q 
:22 x 32 y 2z $ )+(3x7)

:7056 ot 2l2lAns

2 x 3x7)x2l3x1)(i')

2
oe
3 sf or better

BI
BI

1.lx=900000
x = 818 181.8 Am:818 000

5

2

81 single fraction

81 accept deno. ir1

expanded form

31

2(1+2x)-lQx-1\
3x-1 1+2x

or
+ 2x1 )xl(3,

s(1- x)

(3x - l)(1+ 2.r)

(3r -l)(1+ 2x)

5-5r

6

2

M1

AI

altemative method
1- 0.552

= 0.6975 Ans:0.6975 ot ffi
7

B1
B1

Diff of 2 sq seen
rf

+

-f
Gl)'-ef

8(i)

4

Use of grouPingB1
B1

I5o'-6o+zoob'8b
=3a(5a-2)+ 4b(5a-2)
= Qa + 4b)(sa - 2)

(ii)
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No. Solution/Key Steps Remarks

e(, mr:0.i=1
9

B1

(ii) t2.45 < 12.5<12.55
Ans: 12.45 B1 2

t0 -k
d'

^kI'2 = 

-?

(0.ed)'

= r.234s6 L
d'

Ar,s: Yo change = 23.5o/o

B1 variation relation seen

1.12 seenB1

B1
3

11 +(z.r-s)' -tos = o

(zx-s)'=26.25
(zx-s) : t,tBE

x = 5.06 or -0.0517

Ml (2.r - 5)'?as subjec or solve

by formula

Al both 2

l2(i)
A o

P B
AP=AQ:BP=BQ
: . AB and PQ xe diagonals of a rhombw.
Diagonals ofrhombus bisect each other at 90o.

BI correct line with
constructions seen

(ii)
B1
B1

'rhombusn seen

"-L bisector" seen 3

13 B(3,7)

c(3, s)

5

r{3,0)

tts

l(1, 0)
a

taaBAD:! -
2',

IBAD = 74.0s"

taaCAD= 1
2

zcAD:68.20.

ZBAC=74.05o- 68.200

= 5.9'

29

M1
M1
BI

Using tangent ratio
Finding angles
Clear presentation

A1 1 dp or better

4

PartnerlnLeaming

I



BP - 605

RemarksSolution/I(ey StepsNo.
B1
B1

with justification seon

formula seen
Jane is correct,

Tn = 2n - 1 could also be a termbecause

14(a)

Bl oeb(0
4Bl oeb (ii) PcM

3

81 max pt

Bl All intercepts

Cl Symm curve

15
(-3,10

-7 1,0)

v

1

xo

Ml sum of extedor angle, oe'

AI

16(a) Let one of the ext. angle be *"

x+b+2x+3x+6Q6)460
x=l8
Largest inL angle =180o-180:162o

Am: 162"

4

81 Diagram soi

BI

Ara of trrarrSo ABC
1

Area of iiangle ACD = -

4

cr=ri
A"s:8; or8.75cm2

I urit n

A

Area oftriangle ICD 1

4

(b)

BIr7(a) 40
aoc[= --

0.5
Ans: -80 km/h2

4

M1

A1,AI

(b) 0800 to 0830

Dist ravelled = ('mie)x0.5 =+0km

0830 to 0930

Dist travelled = 60 x 1=60
Ans:P=4S'q=166

I

PartnerlnLeaming
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No. Solution/Key Steps Remarks

18

"(
1

1+ --:-
100)'-"'oo*

P(l.03' -1)> loooo

P > 62784.85773

Ar:s: $62800

sr p(.r* 3 '']"'r"",
( 100x4/

Accept equation form

BI

BI
3

1 9 (a) IPST = IQRT (2, same seg)

6Pr = ZRQT (1, same seg)

ZPTS: LSTR (vert opp Zs)
.'. APIS and AOfn are similar.

B2
B1

for any 2 reasons seen

Statsrctrt se€D.

ODIy if 1st B2 awarded-

(b) From 1,

PT TS

OT TR

Hence QT x ST: PT x RT

BI award only if comection to
(a) seen

4

2o(i) Vol of water
= 0.1 x 0.03 x 0.M x 90Yo

Ans: 108 likes
B1
BI

coDvErsioo o! 90olo seql

108 + 1.6

Ans: 67 fish

Bl their wat€r vol
vol per fsh

BI

(iii) 1600+200x4
Ans: 2 400 cm3 B1 5

2r(i) HeightR: Height L
- {6Eo , Visoo

Ans: I : 1.657

Bl cube root seen

(i, AreaR:AreaL
= 12 :1.6572
= L :2.744

x 2.744

24 I
Ans:x:65.9cm3

81 Squaring seen

Bl cao 4

22(a) 2.5

2.8

3.5

3.2)(?)

A",, (
8.5

8.8
B1, B1

(b) The cost for two rice sets and one ooodle set
from Shop R and Shop S respectively.

BI
BI

2 rice, 1 noodle seen
Shop\ShopSseen

(c) Ans:3noodles,3rice B1, 81 6

PartnerlnLeaming

(ii)

81 3 sf or better
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RemarksNo. Solution /Key Steps

B1Am: (13, 150)23(i)

81 (13, 150) seen

B1 Smooth curve

(ii)

(their valuc of t atl=50) - 8 &
18 - (their value of , atF540) s€.d

Spread,/variance/coosistenry of
timiag must be secl
Rejcct tertls of d€tcriPtion:
'Difference" /

BI

B1

(iii) Agree. The spread oftiming for
is 0.5 min whereas the sPread in

the bottom l0%
timing for the

top 10% is 3 min.

81, 81

Bl + 22 seen
i -4x=y-6
S - 4ra2t =y - 6+)?
(y-2)2 =y -z
x=2t "[fi

24{i)

6

M1

A1 AI

(iD a6 - qd -32=o
@\2 -q(d)-zz= o

(d-t;1a3++;=6
d=8ora3=-4

Ans:a=2 1.59

PartnerlnLeaming
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Secondary 4 Mrthemrtics Prelim 2020

Paper 2 Merking Scheme

Questiotr
No

Solutions Marks Remarks

1 (a) l2xv2 9x2'x-15 Zry"

18:r2

5y

M1

A1

Expand (3x)'z

(b) (r\' 2s+vI _ I --
[E./ - s-s
sv2 -3v" = 18s + 9v

s(v'z-l8) = 3v2 +9v

3vz +9v
v' -18

M1

MI

A1

Square both sides

Isolate's'

(ci) 35
2x-l x-2
3x-6=10x-5
7x=-l

1

7

MI

A1

Remove fraction
by cross
multiplying

(cii) lllt
1rz+yz11xz-ya)

rJrz ltz
=(xz -tz 1

--(r- v)
BI

(di) 2(9'.11a32"+t -9" =2(3,,,,.\+ 37-t-3 - 32,'

= 2(3bX3) + (3bX33) - 3h
= (3,Xls) + (3hX27) - 3b
= (31(ls + 27 - 1)

= (3')(44)
= (3,"X4X11)

Sinoe 1l is a factor of 2(9'*t; a 3z'.r - 9' , a\dz3"

is a whole number, 2(9r+\+32'+1 -9r is a multiple

of I I for all positive integer values of n.

B1

B1
BI

B1

Base 3 seen
thloughout

Law of addition
Facrorise

Conclude

12 marks

1

PartnerlnLeaming
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RemarksMarksSolutionsQu$tion
No

Bi
B1
B1

Use median
Use mode, both
corect
Use range, both
cotrect

(at) b= l,
c=3,d=4,
a=0,e=6

,,

Supported by
compadson of IQR

Bi
B1

(aii) Interquartile ra:rge for female

= 24 - 17.5 = 6.5rnins
The time taken by the male shoppers are more

consistent than the female shopper because IQR for
male s is smaller than female

M1

AI
meanl = 431.9'79

mean =20.78

4.53 =
9050 7

- 

- tfizdn
20

(aiii)

7 marks

Deduct I mark for
each error
41, AO

o.e

A2

Flrst draw

odd Even

odd
Even

Even

Second

odd

(;) (i)

(t
\4ii)

ti)

i)

A1(32\(23\3
l-x- l+l -x- l=-\s4l\54ls

(b)

B1

f2 1\ I

[s 4/ lo
Disaglee. The chance is exactlyl0%, not more'

P(select I or 3)(c)

Possibility diagram
drawn

M1

A1

1 3 4 6 7

I 4 5 7 8

3 4 7 9 10

4 5 7 10 11

6 7 9 10 13

7 8 l0 11 13 x

DO. = 0.5of two numbers draw! is a

(d)

6 narks

2

PartnerlnLearning
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Quesdon
No

Solutions Marks Remarls

4 (ai) Let his salary be a
1.08a=1.05a+87
0.03a = 87
a = $2900

M1

A1

Form eqn

(aii) (1.19x105)xa'10
= 4.76x104

M1

A1

oi) 3500 +0.67

= $5223.88
B1

(bii) Pay in 2019 = Theh ci) x0.61 = €3186,5668
Percentage change =
3500-Their 2019 oav --^___--__--------- x I UU

3500

= -8.960/o

MI

M1

A1

2019 pay with their
ci)

E merks
5 (L) P=27,

q=54
B1
B1

(b) 270 = n2 +3n

nz +3n-270=0
(r-ls)(z+18)=0
n =15

MI
A1

Solve

(c)
r,= ln

2
2 J+-n

2

B1

(d) 100 = ,l - r'

196 = n2 -3n - 1! nz a!1'2 2'

t00=lr'+3.22'
n2 +3n -200 =0

-3i ' - 4(1)(-2oo)

20)

_ -3 r J8o9
.,

Since n is not an integer, it is lot possible.

M1

MI

A1

Form eql ia n

Solve with
qusdralic formula

Conclu<le with
reallon

8 marks

3

PartnerlnLeaming
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RemarksMarksSolutionsQuestion
No

With reason

With reason

B1

B1

OR

B1

B1

B1

B1

OR

BI

OR
BI

OB=OC
IOBC =50'-Z(actlL)

- r(o

ICED = 25"(Zsane seg)

IAB C = 90" (Zin s emicircl e)

ZOBA=(r80" -s0")+2
= 65'
IOBC =90o - 65o

_ t<o

IC ED = 25o (.Lsame s egment)

Or
/ ABO = (180 - 50) = 2 (Base angles of isos

tr:u,gle OBA)

-- 65"
I CED = 1 80 - 90 - 55 (angles in the opp. Seg)

=25

or I COD =50'(ve icallY oPP mgles)

I CED = 0.5 (50) (l ar cetrt.e = 2 I at

or

ciranmference)
=25'

6 (a)

B1

B1

BI

IOBQ=9D"(tanL
ZBQO=90"-50"

= 40o

sitce BQ = QE(tao, ext Poitt)
IBQE=40'x2

= 80o

rad)6(b)

Find I more
relsvant angle to
explain
With reason
dated to Parallel
lines

M1

A1

OR

MI

lBlE=13tr
ZDBA+ 2gAE=$5+130

= 1950

Since IDBA+ Z BlE > l$O",they are not intedot

angles od 8D is not Panllel to /E.

Z OEA 4|"Gg.perpendicutar to ndius)

I AOF =lSo' - gO - 40 (Angle sum of triaagle)

= 50c

I OAE =0.5(l8O - 5(r)@ase angles of isos triangle)

OR

= 650

6(c)

4

PartnerlnLearninq
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Question
No

Solutions NIarks Remarks

If BD ll AE, I COD : Z CIE (conesponding
angles). Since the angles are not equal, 8D and lE
are not parallel.

A1

7 marks
1 (a) v-7 3

x-4 2
2y-14=3x-12

2Y =3x+2 ol , = 1r+1'2
2y:3 (-2) +2
y---2

B: {a,-z)

M1

M1

AI

Fiad eqn ofBC

Sub.x = -2 into
their e4n

o) BC= 7 -(--2\l +14-(-2')l'

= J1t7
0.5(O(O = 0.sGhortest distanoe) li-i7
Shortest distance = 3.33 units

M1

MI

A1

Find length ofBC

Use Area or trigo

(c)
Gradientof,{Cis 

7-o 
=L.4-(-2) 2

Since Gmdient oflc = Gmdient of lire tr, the lines
are parallel and will not int€rsect b€cause thet
y-interc€Dts are different

B1

ul

(d) y-1 
=Lx-4 2

Ecuation of,cC r =lt*5
2

y-intercept 5

Overlapping area: 2x! x 4 x2 = Sunitsz

M1

M1
A1

Find y-intercept of
AC.

o.e

11 msrks
8 (a) ZPQS =1800 -126o =54o

QS 460

sin68 sin 54
gs = 527.189

Mi

A1

o) 4AS =126-98=28
RSl = 5622 +Their _QS2 -2(562)(their _ e,9)cos 28

PS = 265.7

M2
A1 Apply cos rule

(c) Let the distaoce be x
zxSR=180-98=82

cos82 = -f,-
562

x =78.2

M1

AI

Use cosine

7 marks

5

Apply sine rule

I

tl

r-r-__l

PartnerlnLeaming
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RemarksMarksSolutionsQuestion
No

Find height of
tapezium

M1

M1

AI

(a)

= Jus
= 15-652 units

Ftoor area = lttl ++SlrJZqS
2'

= 485.226

- 485 m2

Height offapezium = 2t -1429

x9M1

A1

Volumo

=Iheir(a)x9
=4367.04

= 43'70m3

(b)

Find JCMI

M1

A1

(c) JC2 = 245 +172

JC =23.7084

taalGJc =-2--
23.1084

zcJc=21.3o
E mrrks

B1

tQPR=tPRO
tan ZPRO =l

ZPRO=0.7854 or
4

10 (a)

Area of sector

Area of segment

BI

M1

M1
A1

PR=.m
Area of sector QPX

=i@rQ
= 9xcd
Shaded area

= s"-rlo'Q-|tor.',rfrr
=18

(b)

5 marks

6

PartnerlnLearning
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RemarksMarksSolutionsQuestion
No

B/t theorem seenBI

AG

a( ) (LS, +,, =t,

,'=qg-L
4

11

B1s65

oii) w
C1

2 points wrong Pl

Vmax= 820 to 840 B1
(cii)

4

w="n(rs-l)
Draw lin6 y = fgg

t96 -h2( )

nh 1s6-h1)

h = 4.3 ot 11.3 - 0.1

2400 = rh

600 =

B2
(d) Taryent drawn, y -int =500

. 870 - 500

8.3

k = 44.6

L1

B1 Accept 43 to 45

10 msrks

7

PartrlerlnLeaming
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RemarksMarksSolutionsQuestion
No

Find I = PRT

Correot P

BI

M1
A1

Principal = 0.8 x 25120

= $20096
Monthiy insalnent

= $625.21

Jt,

a)(t2

B13|785x3.7 =l4l(b0

6.841> 6l

190km <
216.67tuB1

B1

6l -+ lOOhrt

l3l -+216.671qt
It is not ttue because he taveued less than

215.571m" Fuel efficiency is lower than stated.

or
190lon -+l3l
l0f,hn-+6.841
It is trot tue because it consumeg more than 6 lites'
Fuel efficienoy is lower tha[ stated.

l00hused6lites
I 90 hn used 1 I .4 litres
It is not hue because he should have just used I l '4
lites, not 1 3 lites. Since he used qp more tha[ 1 I '4
litres, fueI effioiency is lower than stat€d'

13 litres trsvel 190lxn
5 litres tavel 87.7kn
It is not tur as he only tavelled 87.7km hstead of
100km with 5 lites. Fuel efficiency is lower than

stated.

Or comparison for how much distarce can be

travelled per 1 litre:

13 lites travel 190lor (actual)

1 lit€ travel 14.6Um (actual)

6 litses tavel 100km (as st8!ed)

I lite tavel l6.67hn (as stated)

Since he can only travel 14.611m per litre ofpetol,
instoad of 16.67'h per lite ofpetol as stated fuel

efficieary is actuallY lower'

Or

Or
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(c) Front tyre:
h = 0.7 xl20

= 84 mm or 8.4 cm

d=17(2.s4)+2(rheir beighQ = 59.98 cm OR

r = 17 (2.54X0.5) + their height
= 29.99 cm

Circumference (ftont tyre) = 2r (their radius)
= 188.43 cm
= 1.884 m
:0.001884 h

Number of complete revolutions
= 6000 + (rheir circumference)
= 3184514

B1

MI

MI

M1

AI

Find height
using % of width

Fiad diameter or
radius il cm using
their height

Find circumference

Find no. of
revolutions using
cirsumfetsnce
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