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Mathem atical Formulae

Compound interest

Mensuration

Trigonometry

Statistics

Total amount : P 1+ r
100

Curved surface area of a cone = tt r I

Surface area of a sphere = 4 tt 12

Volume of a con ": 
! o ,' h
3

Volume of a sphere =
4.
-tfr-
3

Area of triansle ,{ BC = ! a b snC"2

Arc length : r0,where d is in radians

Sector area = f ,'d . *h".. d is in radians
2

a b C

sin I sin,B sin C

o2 = b2 +"2 -2bcgis A

Me*= Lf I
Lf

Standard deviation - I fx2 Ir f*)2
z"r [:r]
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Answer all the questions.

1 rc a--!t andb=1c. write down the rati o of a: b: c.3 6'

Answer tll

2 lf xarndyare integer values, such that -8<.r<7 and -1<y<5,find
(a) the smallest possible value of 2y-x2,

Answer

(b) the largest possible value of -(73.r).

tll

20 1 8 Prelimilary ExarlccHMs/Secordary 4/Mathematics/4048/0 I

Answer trl
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3 Solve
2x-3 x+6 2

269

Answer x:........ t3l

4 (a) Simplify 7x-4y-4(x-5y)

(b) rrn..r, ji*fras a siogle fraction

Answer tll

20I8 Prelimhary Exan/CCHMS/Secondary 4,Mathematics/4048/0I

Ansn-er t3l
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5 (a) Solve 492't'-V7 I
343

Answer t3l

201 8 Prelin nary Exarn/CCHMS/SecoDdary 4,MatheDatics/4048/01

12)

(b) Without using a calculator, show that 3r16r + 31r5E is exactly divisible by 7.

Answer
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6 The diagram shows the speed-time graph for a car'sjoumey.

(rols)

t2

Calculate

0 12 30 4046
Time (t second)

(a) the acceleration ofthe car during the first l2 seconds,

(b) the speed ofthe car when r = 18,

(c) the total distance travelled in the hrst 40 seconds.

6

6

Answer

Answer

m/s2 tll

m/s l2l

201 8 Preliminary ExaE/CCHMS/Se.otrdary 4Matheoatics/4048/01

Answer m t2l
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(a) Calculate the value of W whety = 5and x= -4. Write your answer correct to

two decimal places.

Answer

(b) Rearrange the formula to make;r the subject.

t1l

2018 Preliminary Exarc,/CcHMs/Serondary 4,Mathematics/4048/01

Answer t3l
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8 A,8,C,D,.... ispart of a regular polygon. Given that reflex angle ABC:225o,
how many sides does the polygon have?

225'

C

l)

Answer

9 In a particular school, the enrolment in 2016 is 900 students. In2015, therc were 20ok

more students than in 2016. There were 20% less students in 2016 as compared to
2017.

Calculate the enrolnent in

(a) 201s,

Answer

(b) 2017.

A

l2l

t1l

2018 Prelimingry ExaE/CCHMS/Secondary 4/Mathematics/4048/01

Ansv'er tll
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L0 A, B, C ard D are four points on the circumference of a circle with centre O. SIis a

tangent to the circle at B. It is given that angle I DB = 50' and angle CBS : 42" .

Calculate, showing your working clearly,
D

C

.9

(a) angle COB,

Answer Angle COB =.....

(b) angle CDB,

Answer Atgle CDB :.................. tll

(c) angle AOC.

T
B

t2)

201 8 Prelimhary ExaD,/CCHMS/Selondary 4^Iathematics/4048/01

Arcwer Argle AOC :.. ............... l2l
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Given that 4x2 -12ry+9y' = 0 , find the valu 
" "f #.

Ansvter t3l

Answer . - -

2018 ftelimhaxy Exafi/CcHMs/Secoodary 4A4athematics/4048/01

12)

(b) Factorise a2 +2ab+bz -4b2c2 completely.
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12 The diagram shows a circle IBCD. The diagonals,4C and BD intersect at X.
CIt is given that .BX: 2 cm, AB = 5 cm and DC : 9 cm.

B

(a) Prove, stating yoru reasons clearly, that trian gle ABX is similar to trian.gle DCX.

Answer

(b) Find the length of C)L

A D

t2)

CM tll

. - area of tianele ABX(c, trnd -
area of triangle DCX

Answer

201 8 Preliminary Exan/CcHMs/Secondary 4/Mathematics/4o48/01

Answer t1l
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13 Twenty four boys took part in the high jump event in a school sports meet. Their records in
centimetres are shown in the stem-andJeaf diagram.

Stem Leaf

u
l2

14

15

16

0

1

0 0

7

1 5 5 5

2

2

32

6

6

3 4 4 55

6 7

(a) Find the interquartile range.

O) Find

(i) the modal distance,

6

Key: 11 0 represents 1 l0 cm

Answer

Answer

1

.........cm

cm tll

t1l

cm ttl

(ii) the median distance,

Answer

(iii) the mean distance.

Answer

(c) Would you use the mode or the median as the most appropriate measure of
average in this case? Justify your answer.

Answer

cm i1l

201 8 Prelimhary Exam/CcHMs/Secondary 4,Mathematics/4048/01
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14 (a) Construct tlle qtadilateral ABCD such that angleABC =70', BC=11cm,

AD = 6 cm and angle BAD = I 10" . Line lB has already been drawn.

O) State the special name of this quadrilateral.

Answer

(c) Construct the perpendicular bisector of-BC.

(d) Construct the xrgle bisector of IBCD .

(e) Label the intersection between the bisectors in (c) and (d) as )r Name an
isosceles triangle from the diagram.

BA

t2)

t1l

ttl

trl

201 8 Preliminary Exam./CcHMs/Secondary 4,Mathematics/4048/01

Answer Triangle......... tll
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15 (={integersx:1<r<15}
I = {integers divisible by 2}

fi = {integers divisible by 3}

(a) Draw a Venn Diagram to illustrate this information

O) List the elemenls contaired in the se1 (l t-l 8) '

(c) Describe, as simply as possible, in words, the elements contained in the set
Ar:8.

Answer

16 It is givar that 7 is inversely proportional to the cube of -r. Ifx is doubled, find the
percentage decrease in 7.

t2)

tll

trl

2018 Preliminary Exam/CcHMs/Secondary 4/Mathematics/4048/01

Answer % l3l

Answer
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17 Small squares are used to form a series ofbig squares as shown below.

(a) Complete the following table:

O) Find an equation connecting U, the number ofunshaded small squares, and
n, the length of side ofbig square.

Ansv'er

(c) How many unshaded small squares are there in a big square if the length of the
big square is 13?

Answer

(d) Explain why the number ofunshaded small squares ((f cannot be 288.

Answer ........

t2)

tll

tll

M
m
ffi

N
N
Nffi

NN
NN

Langth of side ofbig square
(n)

Number of shaded small
squares (S)

Number of unshaded small
squares ( t/1

2 4 0

3 8 I
1 12 4

5 t6 I
6

201 8 Preliminary Exari,/CcHMs/Secondaiy 4/Mathematics/4048/01

tll
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18 Ethan invested some money in a bank for 3 years. The rate of compound interest was

fixed at 2% per annum. At the end of 3 years, Ethan has a total of$3077.50 in his

account. What was the amount of money that Ethan invested at the beginning?

Answer $ i3l

20 I E Prelioinary ExaE/CCHMS/Secordary 4Mathsmatics/4048/0 I
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19 (a) Express 6.r +.x2 +15inthe form of a+(x+b)2 .

O) Hence sketch the gaph ofy = Sv a ;'? 115 .

Answer tzl

t2)

v

'x0

20 I 8 Preliminary Exam/CcHMs/Secondary 4A,l athernatics/4048/o I
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Cumulative frequency

1000

800

600

400

200

Z0 40 60 g0 100 120 Am6gn1 in sen15

Diagram I

(a) Use the curve to estimate

(i) the median,

Answer cents tll
(ii) the interquartile range.

Answer cents i1l

(b) The expenses of 1040 sfudents in another School )zhad the same median but a smaller
interquartile range. Draw a possible cumulative curve to show the distribution of the
students' expenses for School I on Diagram I.

tll

20 I t Pretiminary ExaDTCCHMS/Secondary 4Mathematics/4o4 8/0 I

20 The daily expenses of 1040 students in School Xare recorded. The cumulative
frequency curve in Diagram I below shows the distribution oftheir expenses.
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2l The table below shows the number of cups of four types of flavoured tea sold by a caf6
on Monday, Tuesday and Wednesday, and the respective selling price and cost price
of each type of flavoured tea.

Green Plum Lemon Assam

Monday 33 34 l8

Tuesday 40 25 56 34

Wednesday 56 71 21. 5l

Selling price
per cup

$3.20 $3.80 s3.00 $3.s0

Cost price
per cup

$ 1.60 $2.00 $1.70 $1.80

(a) Express the profit made per cup for each qpe of flavoured tea as a single row
matrix P.

Answer P = .........

(b) Find using matrix multiplication, a 1x3 matrix R which represents the profit
made from selling the flavoured tea on Monday, Tuesday and Wednesday
respectively.

Answer R=

(c) Evaluate the matrix Q= P and explain what the element in Q represents.

Answer Q =

Annyer The element in Q represents .

til

tll

l2l

t1l

201 8 Preliminary Exatu /CCHMS/Secondary 4/Matiematics/4048/0 1
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Malhematical Formulae

Compound interest

Mensuration

Tigonometry

Statistics

Cnrved surface area of a cone: lt r I

Surface area ofa sphere: 4 r r2

Volume of a con 
"= 

!rr'h
3

Total amount : P

Volume of a sphere :

a b

l+_
100

4,
-rr-
3

Area oftrianele I BC= !a bsnC"2

Arc length = r 0 , wherc I is in radians

Sector area: I ,'d . *her. d is in radians
2

C

sinl sinB sin C

a2 = b2 +c2 -2bccosA

,fx
Mean= y

Standard deviation - zf*
2f

zfr' (
v -1.

2

201 8 Preliminary ExaTdCCHMS/Secondary 4A,Ia1&ertuticsl4c/E/o2
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Answer all the questions

I (a) (D

(d)

Solve the ineoual iw 7 .* -'*2<3' '3 2 3
t21

tll

t1l

t3l

t2l

t3l

(ii) Represent your solution to (i) on a number line

(iii) Write down the smallest prime number which satsnes ]<{-f +Z<:.3 2 3

(b) Express as 6 single fraction in irs simplest 1o16 - il:5 - 3

' 2x'-5x-3 2x +1

Solve the equatio" *= *- t

2
R

CxX
25 crnls t Car Y

20 crn/s

P 5ocm o o

The diagram shows a toy car track POQRwith PQ perpendicular to OR and
OP = 50 cm. Toy carX starts from P and travels towards 0 at a constant speed of 25
crn/s. At the same time, another toy car I starts from O and travels towards R at a
constant speed of20 cm/s.

(a) Given that I is the time in seconds after the start of motion for both cars, write
down expressions, in terms of t, for the distances ofboth cars from O when t < 2. t2)

(b) Show that when the two toy cars are 35 cm apart,

41r'?-100r+51=0. t3l

(c) Solve the equation 4 1r2 - 1 00, + 5 1 = 0 , leaving your answers correct to 2 decimal
places. t3l

(d) Hence, find the distance(s) of car I from 0, when the two cars are 35 cm apart. 121

A stone was detected llng at a point along the track between O0.

(c) Simpris (?)'-E
\35 ) 

"l 
p

(e) Given that O8-75 cm, find the range ofvalues of / for which carXwill take to
reach the stone. l2l

zort
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3 The diagram shows a line, t , drawn drough point B (-2 , 12) and another line, Lr,

&awn through point C (0, 6). t cuts the y-axis dt D 
^nd 

Z, is parallel to the

x-axis . Z, and Z, intersect at l.
v

B(-2,12)
D
A

A c(0,6)
L2

o

(a)

(b)

(c)

(d)

(e)

Write down the equation of the line ,{ C.

The gradient of I, is 2. Find the equation of 4 .

Find the coordinates of A.

Find the area of kiangle AOD, where O is the origin.

A student draws another line 1, = -3r+1on the diagrarn and claims that it passes

through the point B.

Is he correct? Justifu your answer with calculations.

Ll

r

t1l

l2l

t2l

t3l

t2l

4 The table below shows the distances of four planets from the Sun.

PIanet Distance from the Sun (km)
Pluto 5.91 billion
Earth 1.46x106

Uranus 2.88 x 10e

Mercury 5.79x107

(a) Write 5.91 billion in standard form.

(b) Calculate the distance between Earth and Mercury.
Give your answer in standard form.

(c) Show that Uranus is approximately 50 times further away from the Sun as

compared to Mercury.

(d) t-ight travels I kilometre in 3.34 x 10i seconds.
How many seconds does light take to travel from the Sun to Earth?

t1l

ttl

12)

201 8 Preliminary ExaTdCCHMS/Secondary 4Mathematicv4048/02
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5

-R

9

o 15

In the diagram, OPQ is the cross section of a wooden door stopper.
PQ is an arc ofa circle, cenke O and RQ is an arc of another cicle, centre ,S.

OR : 9 cm, OS : 15 cm and OP is a tangent to arc RQ at R.

(a) Show that angle.ROS: 0.927 radians, correct to 3 significant figures. l2l

The wooden door stopper is 30 mm thick. The shaded region represents the portion that will be
cut offto remove its sharp edge.

@) Calculate the perimeter of the shaded region. t5l

(c) Calculate the volume of wood, in cm3, that needs to be cut off. t5l

as

201 8 Preliminary Exam/CcHMs/Secondary 4,Mathematics/4048/02 [Turn over
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6 A, B, C and D are four coastal guard posts on the Indian Ocean. C is 800 m due east ofB
and AC = BC. D is on line lC such that CD = 300 m and -BD = 600 m .

D North

300

6

A

C

(a)

(b)

(c)

800

Calculate

(i) angle BCD,

(ii) the bearing of I from B.

FindAB.

A ship sailing along lC stops at a point .Y, which is nearest to .8.

(i) Findrx.

(ii) The ship at pointXsends a distress sipal by shooting a red flame vertically
up into the sky. It was spotted from point .B when the red flame reached a

height of 250 m.

Find the angle of elevation ofthe red flame fiom B.

t2]

t2)

t2l

12)

l2l

201 8 Preliminary Exanr/CcHMs/Secondary 4A,Iathematics/4(X8/02
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7 Answer the whole ofthis question on a sheet of graph paper.

A man sends a drone down a cliffnext to the sea.

The height, i metres, ofthe drone above sea level , seconds after it is released can be
modelled by the equation

h=18-3t+0.2t2.

The table shows some corresponding values of I and fr.

t 0 2 4 7 8 l0 12 13

h l8 12.8 9.2 p 6.8 8 10.8 12.8

(a) Find the value ofp.

(b) Using a scale of 2 cm to represent 2 seconds, draw a horizontal t-axis for 0 < , < 13 .

Using a scale of2 cm to represent 2 metres, draw a vertical ft-axis for 0(fi ( 18.

On your axes, plot the points given in the table and join them with a smooth curve.

(c) Use your graph to estimate

(l) the minimum height of the drone above the sea level

(ii) the length of time at which the &one is less than 9 m above tlre sea level.

(d) (i) By drawing a tangent, find the gradient of the curve at /=10.

(ii) Explain t}re sipnificance of your answer in (d)(i).

tll

201 8 Prelirninary ExaTdccHMs/Secotrdary 4^lathernatics/4048/02 ffurn over
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t3l

t1l

t2l
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A

p

o D
OAC is a riangle.
D and E are the midpoints of OC and lC respectively.

i)=pertd al =q. Gis a point along lD suchthatAG:AD=2:3.

(a) Express, as simply as possible, in terms ofp and q

o OE,

q

C

(ii) An

t1l

121

t21

t2)

t2l

t2l

(b)

(c)

(iii) 7G,

(iv) GE.

Explain whether O, G atd E are collinear.

If the area of trian gle AOD is 14 cm2 , find the area of niarLgle AOC.

2018 Preliminary Exan/CCHMS/Secondary 4,Mathematics/4048/02
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9 The table below summarises the heights of 200 trees in Rainforest A.

Height
(l metres)

0 <l, < 10 10<h<20 20<h<30 30<h<40 40<h<50

Frequency 10 25 80 65 20

(a) Calculate an estimate of

(i) the mean height,

(ii) the standard deviation.

(b) The mean height for another 200 trees in Tropical Forest B was 20.1 metres and the
standard deviation was 4.53 metres.

Use this information to comment on two differences between the heights of the
trees in the two forests.

(c) A tree was selected at random from Rainforest A.
Find, as a fraction in its lowest terms, the probability that its height is

(i) 40 metres and above,

(ii) below 30 metres.

(d) Two trees are selected at random.
Find the probability that both trees will be less than 20 metres.
Give your answer as a decimal correct to 3 significant figures.

tll

t1l

12)

t1l

trl

12)

2018 Preliminary Exan/CcHMs/Secondary 4,Mathematcs/4048/02
flurn over
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l0 The Central Provident Fund (CPF) is a comprehensive social security savings scheme
funded by contributions from !q!! employers and employees. It is a key pillar of
Singapore's social security system, and serves to meet the citizen's retirement, housing
and healthcare needs.

The table shows the current monthly CPF contribution rates for Singapore Citizens and
Permanent Residents.

Employee's age
(years)

Monthly Contribution Rates from 1 Jan 2016
(for gross monthly income > $750)

By Employer
(% of income)

By Employee
(% of income)

Total
(% of income)

55 and below t7 20 37

Above 55 to 60 13 13 26
Above 60 to 65 9 7.5 16.5

Above 65 7.5 5 12.5

(a) Brandon, a Singapore Citnen, aged 25 years, eams a gross monthly income of
$36s0.

Calculate the total amount that contributes to Brandon's CPF account every month. tl]

(b) The monthly CPF contribution goes into three accounts.

The table below provides information on the accounts and the ratio of contribution.

Account Trce Ratio of Contribution
Ordinary Account (OA)
Primarily for housing needs.

0.6217

Special Account (SA)
P rimarily.for r e tir em e nt needs

0.162r

Medisave Account (MA)
Primarily for healthcare needs.

0.2162

Calculate the monthly amount that goes into Brandon's OA, giving your answer to
the nearest cent. trl

2018 Preliminary ExarD/CCHMS/Secondary 4/trtathematics/4048/02
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(c) Brandon is plaming to purchase a new 3-room flat

He found the following information online.

*Administration Fees Pavable for Purchase of a New Flat

Tt?e of fee Amount

Option Fee is paid when you book your

flat. h is based on the flat type that is
booked.

4/5-room and Executive Flat : 52000
3-room : $ 1000
2-room : $1000

Downpayment 10% ofpurchase price of flat

Stamp Duty on Agreement for Lease

A duty levied on the legal recognition
ofcertain documents- It is based on the
purchase price of the.flat.

First S 180,000
Next $180,000
Remaining Amount

: 1%o

: 3Y,

Conveyancing fee for sale of flat

Legal cosls involved when
buying/selling aflat. . It is based on the
purchase prtce of the Jlat.

First $30,000 : $0.90 per $1000
Next $30,000 : $0.72 per $1000
Remaining Amount : $0.60 per $1000

Please note that conveyancing fees are

subjected to 7% GST.
Caveat registration fee

A caveat is lodged with the Singapore
Land Authority to prolect your inlerest
in theflat. This is done by giving notice
ofyour interest pending the Lease
regiatration.

$64.45 (Inclusive of GST)

* These adminiskation fees can be paid using funds in the CPF OA

Brandon wishes to pay the administration fees completely from his OA and has $6000 in
his OA.

Suggest the number ofyears that Brandon will need to accrunulate sufticient money in
his OA to pay for the administration fees.

Average Price of New Flats in 3'd Quarter of 2018
3-room 4-room 5-room,/Executive

$270000 s350000 $410000

20 1 8 Prelimimry EXaTTVCCHM S/Seco!dary 4,Mathematics/404 8/02

t7l
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Conpound interest

Itlensuration

Trigonometry

Statistics

Total amount : P

Cnrved snrface area ofa cone: n r I

Surface area of a sphere : 4 z r2

Volume of a con ": 
!, ,' h
3

Volurne of a sphere :

o b c

l+ r
i00

4,
-rfr'3

Area of trianele.4B C: Labsht'2

Arc length = r0,wltere d is in radrars

Sector area = !r'0 .where I is rn radans
2

sinl sin3 sinC

ax=b2+"L-2bcwA

Mean: Z 'f t
Zf

Standard deviation : zfr' (zf,\'
zr - l.x/l

2018 Prelimiaary Exarn/CcEMs/Secondary 4,4\{athematicJ404 8/01
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Aruwer all lhe questiotrs.

A<t ta=1b andD=lc. write down the ratio of a:D:c.36

e=!
b3

z0

15

bs
c6

15

18

.'-a:b:e=20:15:18

Answer 20 :15 :18 tll

2 lf:r andy are integer values, such thal -8(r(7 and -1(y (5, find
(a) tlrc smallest possible value of21-x2.

srnallest possible value of
2y-x'z -2?t)-(-9)'?

- -66

Answer

(b) the iargest possible value of - (yrr) .

largest possible value of

_ (,,3x) = {(r3 (-8)l

- 1000

-66 tl l

2018 tuiminary ExsrD/CCEMgsecoadary 4i1{athematicJ4o48/01

Answer 1000 tll
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3
2x-3 x+6 2solve _-_=_.

269

2x-3 x+6 2

269
9(2x-3)-3(:+6) _ 4 OR 9(2r -3)-3(t+ Q= ai8 18

18x-27 -!x-78= 4

15x= 49

49
,I

15

^4
15

A
.x: 3-

15

.t (a) sinphry 7x-4y -4$-5y)

7x- 4y- 4(x-5y) =7 x- 4y - 4x+ 20 y

= 3x +16y

(b) 213
Express --;--- *:- as a single fractlon.' x'-l l-x

Answer t3l

Answer 3t+76y tl]

x'-l:(r+f[x-1)

-x3

2x3
x'-l l-x (.r + 1)(r -1)

_ 2.r-3(x+1)
(x+ 1)(r - i)

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

2x 3

.r-l 3

r-1

oR '+3 oR
(r+1[1-r)

OR

_ ,+3
(;r +1)(; - 1)

2.x 3 2x0-x)+ 3(x')-r)
;t-r 'r -, --tr-li0-,

2x-Ir" +tr1 -3
(f -r)G-,

(x'-1X1-x)

_ (,+3xx-r)
(r: -r(r-,)

(: +3)(-x -l)
G+1X,-1)0-r)

x+1
= G+o6-")

20lE

Answer (.r+1!*-1) t3l



BP - 321

319

s (a) solve as".j+1f =1.

4gz,'t *1fi I

343
1

n2(2x+t) . 11 
- n

1

3

I

1

By comparing,

u+2-L---3
3

x = (_j_2+ l,*,
J

=-r!
6

I:r: -l-
6

(b) without usirg a calculator, show that 3rr6r +3rr58 is exactly divrSble by 7

Arcwer
1r 

16l + 11158 = 11158 fl +?l l

= llltE r ?Rl

= 22 x1x3tt5E

Since 3" 
6' 

+ 3"" has a factor 7, therefore it is divisible by 7.

OR Since 3rr5r +3rr58 has a tactor 28, antl28 is divisible by7
theretbre it rs drvrsible by 7.

oR 28 is a multiple of 7 therefore 3"" + 3"tt is divisible by 7.

oR 7 is a factor of 28 therefc,re 3"6'l -3"" is divisible by 7.

t3l

L2t

2018 Prdimioary ExarD/CCEMgSecondtry 4A,Iathemalicd,lo4S/01
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The diagram shows the speed-time graph for a car's joumey.

(nt/,
12

6

30 40 46

Time (t second)

Calculate

(a) tlre acceleration of tlre car driry the fust l2 seconds,

6-0
Acceierahon : 

-
t2-0

=1rnrr'
z

O) the speed of the car when t : 18,

Let the speed of the car be v atl=18
v-6 12-6

I

S,m/
I

2Ansa,er tll

t2l

i8-12 30-12
6-

y = - 
. O+ O

18

= 8rn/s

(c) the total distance tavelled inthe first 40 seconds.
Total distance tavelled in frst 40 seconds

1l
-:',6' 12- :{6-12). 18-l2xI022
=3iSm

Answer 8m/s

lzl

2018 Pnti$ioary lxaBlccgMgsecondary 4.,I\{alheeaf cV404 8r'01

Answer 318m
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7 W
2-x

@) Calc'ulate the valte of W wheny.:5 and r=-4. Write your arswer

correct to two decirnal places.

W
7

=23.6'76;3....

= 23.68 (oonect to 2 dp.)

Ans*er 23.68

O) Reanange the formula to make -r tbe subject.

=y'-r'
1

2--r

*=uF

lf==rl ,

til

v
W

6

W\,
6)
ty \'
6)

x'

1

(

,( v'

. 7fi/1
'36
36y3 -1w2

36

*7W2

2018 Prd iBinary Iram/CcEMgsecoodrEy 4,M alhemari cJ4o4 8/01

Ans*er x =
36

t3l

Bv'-w''=-{ ru
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8 A, B, C , D, .... is part of a regular polygon.
how many sides does the polygon have?

A

Interior angle=360' - 225'(angles at a point)

=135,

(z-2)180=1352

180n -135n = 360

360n--
45

=8
OR

Erlerior angle = 180' - 13 5"

= 45'

360n=-
45

=8
Number of sides = 8

8

Given thal reflex an$e ABC : 2250,

2250

C

Answer 8

D

Lzl

9 In a particular school, the emolrnent in 2016 is 900 students. In 2015, there were 20olo

more students than in 2016. There were 2096 less students in 2016 as comparedto20ll.

Calculate the enrolment in
(a) 2015.

Number of students in 2015

120 -.-
= _x 900

100

= 1080
Answer 1080 t1l

(b) 2017.
Number of students in 2017

:1@ * 9oo
80

=Il2s

20 I 8 PrelirEnary ExaldCCHI,lVsecondary 4/Mathematicy4048/01

Ansx,er ll25 t1l
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lO A,B, C ardD are four points on the circumference of a oircle wrth centre O. SIis a

targent to the circle at B. It is given that angl e ADB : 50c and angle CBS : .12 o.

Calculate, showing yoru working clearly,

s

(a) angle COB,

angie 5BO = 9f (tangent J- radius )

andeCBO=9t -42"

-48
mgle BCO = 4t (base angles ofisosceles tnangle)

angle COB = 180" - 4S x 2(angles surn ofriargle)

= 84'

Answer 611g1s COB =84.
(b) NTJeCDB,

I
angle CDB - =x84' 

(angle at centre is twice angle at circumference)

=;"

Answer g1yg1g CDB :42" trl
(c) argleAOC

ang!,e ABC =180'-(50"+ 42") (angles in opposite segment)

= 88o

angle AOC - 2x 8 89 (angle at centre is tnice angle at the circumference)

-176"

C

T
B

L2l

OR,

an$e BOA = 2x50" (ang)e at centre is twice angle at the circumference)

=100'

ang)e AOC - 360' 84' - 100" (angles at a point)

:t76"

2018 fu imirary Er-ardccm\ds/Secoodary 4Matlematics/4048/01

Answer ntgsaoc:176" 12)
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(a) Given that 4x2 -12ry+9y2 = 0 , find the valu. of .{.
I 5_v

4i -12ry+9y'z=o
Qt-3Y)'7=g

2x-3Y =g
2x=3y
x_3
y2

4x
15v

_r3)r-l,rll.
2_

5

4)
ts)

(b) Factorise a'z+2ab+b'? -402c2 completely.

a2 +2ab+b, _4brs2 =1a+b1, _(Zbc),

= (a+b+2tu)(a+b-2b)

Answer

Answer
t3l

(a+b+2b)(s+b-2.tu) l2)

2

=5

2018 HimintryExEn/CCEMgSeconddy 4A4arhe0aticdr(M8/01
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12 Tl:e diagram shows a cicle:ABCD. T he diagonals lC and BD intersect atX
C

It is given that.BX: 2 cm, AB : 5 cm and DC: 9 cm-

B

(a) hovg stating your reasons clearly, that lriarryle ABX is similar to hiangle

DCX.

Answer
mgle B)tA= angle CtD ( vertically opposite angle.T I

arrgle IBX -'argle DCJ (angle in the same segmeit) 
_.1

Therefore hiangle ,4-BX is similar to hiangle DCl (AA sinularit,v)

A

(b) Fhdthe lengttt of CX.

CX CD.
fi=;t"t * of conesponding side are equal)

cx _9
25

CX --9 x2
5

=:1",n
5

. uea of tnanele .4-BXtc) Fmd "
area of triangle DCX

area of tn angle ,dBX

area of hiangle DC,Y

25

81

cm31
5

l))

l1l

r5)'
ttl

Answer

25
Answer 8l

2018 PrdiminaryExaa!/CGlMgse.udary 4A{athematics/4048/01
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13 Twenty four boys took part in the high jump event in a school sports meet. Their records in
centimehes are strown in the stem-andJeaf diagram.

Stem Leaf

1l

72

13

L4

15

16

0

I

2

6

0

2

)

3

6

0

6

7

1

7

I ,5

l

)

5

5

3 4 .1

6

(a) Find the interquartrle range.

142+143
LoYier quarule

=u2.?on
160 + l6l

UPPer guarute = ------:-

= roo.3",n

lnterqr:artile rang e - 160.5-142.5

=18 cm

(b) Find
(i) the modal dstance,

modal distance : 165 cm

Key: ll 0 represents 110 cm

Answer 18 cm Li l

Answer 165 cm tll

Answer 150.5 crn tl I

t1l

(ii) the median dstarce,
145+156

= l50.5cm
(iii) the mean distance.

,. 3526
mear dstarce = 

-
24

=t47cm(3sf)
Answer 147 or 146]1 "*12

(c) Would you use the mode or the median as the most appropriate measure of
average in this case? Justi$, yor.u arswer.
Answet
The modal distance is not zuitable as it is far away from the rest of the data.
Since the above distibution is skewed (not normal), thus I would use the
median. (Any reasornble answer)

201E Prdimitrary EXam/CCHMS/Secoldtry 4Mathemalics/4&8/01

t1l
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14 (a) Construot the qua&ilateral IBCD such that angle IBC = 7 0" , BC = 1 | sn ,

AD=6cm and m$e BAD = 110". Line,4B has already been &awn t2l

c

,-_-.---

(c

6c

(b) State tlre special name ofthis quadrilateral.

11 cm

Answer Traoezium tl]

tU

Lll

B

(c) Corstruct the perpendrcr:lar bisector ofBC

(O Corstruct the angle bisector of ZBCD

(e) Label the intersection between the bisecton in (c) and (d) as I. Name ar
isosceles tiangle from *re diagram.

70'

Y

110

2018 PreliminaryXxarD/CCEMgse.ondary 4A,Ialhematic94048,/01

Answer \jgglgp@ tll
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15 6={htegers.r:1 <:r<15}

I = {urtegers divisible by 2)

! = {integers divisible by 3}

(a) Draw a Verm Dia$arn to illusfrate this infcirmation. 12)

e
L

B

L57

11 13

(b) List the elements contained irL the set (lrJB)'
(lvB)'={1,5,7, 11, 13} lttsler {1,5, 7, 1I, 13} tl]

(c) Describe, as simply as possible, in words, the elements contained in the set
At\B.

Answer
Elernents in set ,4r\ I are positive integers lhat are less than or equal to 15

and is divisible by 6.

16 It is gven that y is inversely proportional to the cube of .r . If r is doubled, find the
percentage decrease in y.

kLetv.=-
x-

ktr=6
k

(2r)'

tll

-0)

-0)

Percentage decrease iny = xl00%

x
l)
rl

k

k
-x

k
v
(r-
t 00%

=8? .5o/o

2m8 Prdimina.y lxafl/CcEMgse@nddy 4Alathemati cd404 8l/01

Answer 8'7 .5 o/o 
t31

39
15

48

74
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17 Smal1 squares are used to forrn a series ofbig squares as shown below.

(a) Conrplete the following table

O) Find an equation cormecting U, the rmmber of unshaded small squares, and
n, the length of side of big squre.

Answer g = (n_2)2 or

LI =n2 -4n+4

(c) I{ow mary unshaded squares are there in a big square ifthe length of the big
scluare is l3?

(13-2),:11,
-l 2l

\21
An^vwer

(d) E>p1arr why the nurnber of rushaded squares (t4 camot be 288

lrrwer The nwnber of unshaded squares (L) cannot be 288
as 288 is not a perfect square.

t2l

Llt

t1l

NNN
NIN
NNN

NNNN

NNNN
N

Length ofside ofbig square
(n)

Number of shadetl smal1

squares (S)
Number of unshaded small

squares (L)
2 4 0

3 8 I
4

9

to

,1 12

5 15

6

2018 Preliminary ExarD/CCEMS/Secondary 4Af ariematicd404S/01

t1l
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18 Ethan invested some rnoney in a bank for 3 years. The rate ofcomporurd interest

was flxed at 2% per arrtnn. At the end of 3 years, Ethan has a total of $3077.50 in

his accormt. What was the amomt of money that Ethan invesled aJ the beginning?

?

-30?7.s0
n

1+_
100

P

P -N17.50+(1.02)1
= 2899.996...

= 2900. 0O(nearest cent)

The amourit of money that Ethan invested at the
beginrdng : $2900.00 Answer S2900.00 t3l

19 (a) E4>ress 6r+12 +15inthe form of a+ (x+b)')

6x + l +15 - x' +6r+32 -3'z + l 5

=6+(r+3)'z

(b) Hence sketch the graph ofy = sl a v2 115

Answer 6+(r+3), l,?l

t2l

1 = r' . (ir+15

I5

(.

.r
-.1 0

201 8 PrdiminafyExary'Cc,EMgsecordary 4/Mathematicy.{}, 8i/01
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20 The daiiy expenses of t040 students in School .Y are recorded. The cumulative
frequency curve in Diagram I below shows the distribution of their expense.

Cumulative frequency

400

1C
200

loo 120 5n6unt ifl ognts

Diagram I

(a) Use the curve to estimale

(i) the mediarl

Ir{edian : 64 cents

o)

Answer 64 cents trl

(ii) the interquartile range.

Interquartile range : 79 - 44
: 35 cents

OR Interquartile rmge = 78 - 44
: 34 cents

Answer 35 cents
(can accept 34, 36)

tll

The expenses of 1040 students in another School I had the same median but a smaller
interquartile range. Drarv a possible cumulative curve to show the distribution ofthe
students' expenses for School l'on Diagram I.
(The interquartile rarge must be smaller with the same median)

20 I 8 Preliminary ExamlCCHM S/Secondary 4i Mathematicv4o4S/o1

t1l
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21 The tahie below shows the nurnber of oups of drfferent flavoured tea by a cafd on
Monday, Tuesday and Wednesday, and tlle respective selling price and cost price
of each lcnd of flavorued tea.

Green Plurn Lemon Assam

Monday 33 47 34 18

Tuesday 40 25 55 34

Wednesday 56 21 51

Selli:ig price
per cup

$3 20 $3.80 $3.00 $3.50

Cost price
per cup

$ l.60 $2.00 $1.70 $1.80

(a) Express the profit made per crry for each rype of flavoured tea irs a single
row mahix P.
(1.6 1.8 1.3 1.7)

(b) Find using matrix multrpiicatron, a 1x 3 matrix R which represents the protit
maile fiom selling the flavoured tea on Monday, Tuesday and Wednesday
reqpectively.

=(.zrz.z 239 6 335)

Answer p=(212.2 239.6 335) t2l

(t) Evaluate the matrix Q= R and explain what the element in Q represents

I

I

1

(2t2.2 73e.6 33s) :(212.2+239.6+335)1

= (786.8)

Entl ofPaper

201 8 Prdimioary Exarn/CCEMgSe.oodary 4^{altrefBalicsl4o48/0 1

Answer Q: (786.8) tll
Arcwer Ttrc element il Q represents the total profit made by this cafe from

the sale offlavoured tea from these 3 days. tll

Ansver P = (1.6 1.8 1.3 L'7) tl j

f33 40 56 l

I o, ,, ,.1
R =11.6 1.8 1.3 1.7)l I\ '134 s6 2t 

I

Ita:a stJ

I
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1 (a)(i)
7 , x x,n
3 2 3

7^xx
-- L< ---3 23

I r _,-<-sr36
2<t<6

<3

<3-2

(aXri)

(aXui) :

o)

o-a

2

I

6

4r-5 3

2r'?-5 -3 2r+l
4x-5 3

(?.t+1)(t-3) 2t+l

(c)

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

- 4x-5-3x+9
(zr+t)(r-3)

x+4
(2r+1)(r-3)

=4P'

4r-5 :(x-3)

9

. .2

l2pl
t^l
\35 )

=q
9q'

- 4P'
9q'

JV
G
JN'tr

I

f)'

q'

9ql

201 8 Preliminary Exar/CCEMS/Seconddy 4A{aft €inatics/4048/02
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(d)
a3

-_-!\

3-t t-3
z3

x-3 sc -3

-5
3 a

x-3. x-3
- 3 +.r\-_

x-3
-s{.r-3)= 3 a 1

-5r+15 = 3+r
6x=12
t=2

2 (a) Car X : distance Aom O: (50 - 25t) cm

Cm I : distaace fiom O: 20t cm

o)
(50-5r)'+(2&)' =:s'

25OO -2500t + 625t2 + 400t2 =1225

rc25t2 -25oot+1275=O
(+75) 4lt' - t00r+ 51 = 0 (showa)

(c)

41rr -100, + 51 = 0

- (-loo)t -loor -4(41)(s1)
2(41)

_ loot{636
82

t=1.7177...

= 1 .71 (2 dec.pl)

OI t = 0.72625....

= 0.73(2 dec.pl)

201 8 PrttiminryX).at!r/CCEMgSeconda-y 4A{a&ernalics/4048/02
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(d)

WllEflt:0.76262...

Dshnce of Ifrom O:20(0.7262..)
: 14.525 . .

: 14.5 cm (3 sig.fu)
:\ltren r: 1.1121 ...

Di;bnce of I tom O : 20(11 127..)

=4.255...
:34.3 cm (3 sig.fig)

G)
5n

Time to reach O = -25

75
Time to reach O = -*25

=3
2<t<5

3 (a)y=6

o)
y-2x+c

subst ( - 2,12)

12=2(1)+ c

l?=4+ r
c=16

:. L,: Y =2a 116

(c)

,=6---(1)
y=2x+16---(2)

subst (l) into (2),

2x+16= 6

2t = -10
r=-5
Y=6

...r(-5,6)

2018 Pretisioary Exan/C(EMgsecoodsry 4Ad attqnaticd4o4 8/02
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(o
\: v=2.x+16
whenx:0,/:16
AteaofdarryleAOD
I .- _=-xl6x)
2

= 40 rmits']

G)
subst x = -2 intoy = -1.r11

v = -3(-2)+ 1

Siace 8(-tl2) does not satisft the equationy = -1311,
the point .B does not lie orL the line y = -3r + I .

not corect.

4 (a) 5.91 billion: 5.9lxl0'

(b)

1 .46 x 103 -5.79x101

= 8.81xl0?

(c)

2.88x10'

5ltrl0r = 49.r'409...

= 50 (2 sic.flc) (Shown)

(d)
Time taken

= l.z16 x 108 x3.34xI0{

= 487 .64 s

2018 Preliminary Exarn/CCIIMS/Secondary 4A4ahsnatics/4048./02
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s (a)

ZORS = ]- lrung*t pop"ndicular to radius)2'
cosAOS _9

l5

znos:"*-'[2]
\.15l

= 0.927295...

= 0.927 (3 sie;.fiC)

(b)

RS =.tr,_9,
=.M
=12 cm

or -oQ
=15+12

= 2'7 cm

W =27 -9
=18 cm

- RSO = L+ 0.927295.....'

=i tgsos...

Arc tength fiQ = l2(2.4980,.., 
.)

= 29.9770. ..cm

tuc length PP = 27(0.92?295...)

= 25.036965...cm

Perimeter : 18 + 29.977 Q9 + 25.036965

='73.0140...

= 73.0 cm (3 sig.fig)

2018 Prdiein$'y Exam/CcEMgsecoodry aAarhe@alics/448r'o2
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(c)

Area of trianele ROS = 1x 9 x 12'2
= 54 cm'

l"
Area of sectorRSp = :, (l 2)' x 2.49809...

L

= 179.86259..- cm?

Ana or sector opO = ]x(ls+12)' 
x["*' (*)]

= 337.999... cm'

Area of shaded region = 337.999... -54-79.86259

=104.136517... crrf

Volume of wood to be cut off

= 104.136517... x 3

=312.4095....

= 312 cm3(3 sig.fig)

6 (a) (i)

600'z = 800'z +300' - 2 (800X300)c os tBC D

360000 = 730000 - 480000 cos ZBCD

cos IBCD =
360000 - 730000

-480000
tBCD =39.571219...

= 39.60 (1 dec.pl)

(ii)
AC=BC (eiyen)

L4BC =ZCA-B

r80" -39.57t219"
1

=7O.27439..."

/N,BA = 90o -70.21439...o
:19.7856...

:19.8" (1 dec.pl)

Bearing ofl from B = 019.8"(t dec.pl)

20 18 Prelimira:y Exam/CCHMVSecondary 4/I,{athemdics/:10{8/02

A

North

300

39.571219

800
C
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(b)
800 AB

sinlBAC sin.IDCB
800

sin70.21439" sin39.57I29"
800

Using cosine nrle

l3? = 8002 +800', -2(800X800)cos39,5712190

AB1 =293333.32...

Ats =541.60255...

= 542 m (3 sig.fig)
x sirr39.57l29oAB

sin70.21439'

=54i.60336..

= saz m (3 sig fig)

(c)(i)

4 = *inlo.zt43..."
AB
BX - 54I.60336...x sin70.2 t 43...'

= 509.629...

= 510 m (3 siC.fig)

(li)
Let the top of the flame be F

tanlFBX - 250

509.629...

ZFBX = 26.1303..."

= 26.1o (l dec.pl)

7 (a)
p=6.8

(b) All 8 points plotted
Smooth crrrve tlnough plotted points

(cXi) Minimurn herpfit: 6.7 m

(ii) length of time = 1A.8 - 4.2
: 6.6 s

(dx,
lt_{

qradient = " -
" 132-68

- 0.938

(ii) It represents ttre speed at which the &one is rising a : i0, which is 0.938 m/s.
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t (uxt)

OE=.O4+AE
1

= p+:q
- ,t-

(ii)
fr:fu+6

(iii)

AG
a-

=:AD
3

2(L r\
= 3l-iYis-)

1, I
= --D+-a

J- J.

l-
=- p+:OC'-2

1( \
=-?i\p_*q 

)
i1

=- D+-D+-ct'- z'- 2--
11=--D+-an'

(iv)

GE =G)+,qE
111
3

=1
3

(b)

t1

p- g

P+

1

I
6

1

q-
I

o!*
1

3

3

lr . r )=alo-.rn- 
)

l*
=:OE

3

O,G ard E are collinear shce E =
I ffi with a cormnon point E.
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(o

Both triangles have common height,

Area of triangle IOD I
Area oftriarglelOC 2

t4 1

Areaoftianglel@ 2

Area of triangle IOC =14x 2

= 28 cm2

9 (a) (i) 28 m
(ii) e.80 m

@) The trees in Rahforest A are ggnerally taller as their mean height of 28 m is higher
tlan 20.1 m ofTropical Foiest B.

The heights of trees in Rainforest A are generally rmore widespread as they have a higher
standard deviation of 9.80 as compmed to Tropical Forest B of 4.53m

(c) (D

Pfteisht > 40 .): 20
- 200

I

10

(iD

Pfteisht < 30 m) - 80 +25+ to
200

23

40

(o

Ptboth trees < 20 m) = 
35 x 34

' 200 199

= 0.02ee (3 sig fig)
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10 (a)
monttrly contribution

a7:S - x 3650
100

= $1350 50

G)
Amount in OA

= S0.6217x1350.50

= $839.605,..

- $839.61 (nearest cents)

(c)

Administrative Fees for 3 room flat

(l) option fee :$1000

(21 DownDavment :SJg )< 276 699
100

= $27 000

l) \
(3) Stampduty= $1800+l4x$90000 

It I00

= $3600

(4) Conveyancing fee : First $30000 : $0.90 x 30 : $27

Next $30000 : $0.72x30 = $21.60

Rernainirg amorurt : $0.60 x 210 = $126

Total includirg GST = ($27 + $21.60 +$l 26)x 1.07

= $186.82

Total arnorurt payable: $1000 +$27 000+$3600+$I86 82+$64.45

= $31851.27

Amorurt that Brandon needs : S3 1851 .2 7 -$6000

= $25851 27

Nurnber ofyears needed

f$2585r.27 )= I 

- 

I +12
[ $83e 61 J

:2.565.. years

rv 3 years

Brandon will need about 3 years to accnmulate sufrcient money.
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