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Mathemaitical Formulae

Compound interest

Total amount = P[l + L]
100

Mensuration
Curved surface area of a cone = mr/
Surface area of sphere = 4nr?
L g
Volume of cone = s-zr h
4 ,
Volume of sphere gm'

Area of AABC = %bcsinzﬁ
Arc length =r 8, where @ is in radian
Sector area = %r’ﬂ. where & 1s in radian

Trigonometry
a b ¢
= = ~
sin A sin8 sinC

a® =b* +¢* — 2bccos A

Sialisiics
Mean = -—zzﬁ
2 1
Standard deviation = ‘lZﬁ _[Zﬁ]
Y 2.0 \LS,
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Answer all the questions
1

20150 +3°

5 (a) Calculale .
2014 x JZU.O!J

Write down (he first four digits of your answer

AnSwer (@) ce.iviiviinitisennences 1]

(b) Write your answer to part (a) cosrect to 3 significant figures

ANSWEr (D) wesesesssesesssssoserennenes [ 1]

2 The first five terms of asequenceare -2, 4, -8, 16,-32, ...

(2) Write down the next two terms in the sequence.

Answer () wiicianinri gorarscennss [1)

(b) Findan expression, interms of 2, for the » th term of the sequence

Answer B coviiisinmmsanrmassesw ]

3 A factory manufactures microchips
[n a particular month, the factory produced 6x10% microchips. On inspection, 1.5x 10" of these
microchips were found to be in good condition and the rest were faulty and had to be discarded.

Lind tho nirmbar nf '!":;".'33“5""“ thoat simen Fagdtn,

fad F. "
{a} Findthe number of microchios that swwere sur answ

Teeee v rese
mnaany LR L L

ANINEE: (0). crmrivspesnitriapnsaaseiss L]

(b) Find the ratio of the number of microchips in good vondition to thetotal number ol
microchips produced.

Answer (B)iviners Yannasin 1)

CBSS 4E5N Mathematics Preiim 4016/01Y/Q116 3
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o
4, In the diagram, ABC is a nght-angled triangle and DEF is parallel to HGB. Gilrcn that
angle ABC = 90° angle GBA=63° and angle. ACB = 42°.

A
E H
G
Fe
63°
42°
B C
Calculate
(a) angle AEF,
ANSWEFR. () vivirsavassoqirsisssmonisay *[1]
(b) angle ADE,
Answer (b) ...... IV TR e *[1]
(¢) angle CGB.
Answer: (€) ivivisioninionioamnmmasan L]
CBSS 4E5N Mathematics Prelim 4016/01/0/16 4
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5. The line graph below shows the profits that company A has made over a tow years.

Profits of Company A
450

400

350 //
Profils in 300
thousands | _ :

250 \/

150

2005 2006 2007 2008 2015
Year

Explain one way in which the graph is misleading.

ARSWEr wavrens TR N N R O D I ST R L S yEam R T Frebavive
LR rsdssvnsgvssisdnvansssnsnnannnn s AR L TR Ty EE R Y AvssssenERn . - LA LA RE E R ETTY ] AR L Y
................................................ e L T A T S Y
............................................................................................................... 12}
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6. Expand and simplify x(2x—4y)—-2(x-y)’. °

L

ANSHEE o visisersasrin IORORCSTERTVAPPON o ||

7. The energy £ in joules stored in an elastic band varies as the square of its extension & cm.

(a) The value of £ is 100 when the extension of the elastic band is at a particular valve.
Find the new value of £ when the extension of the elastic band is doubled.

Answer [0} wiaisosssissinivivsanse JOBIES (2]

(b) When the elastic band is extended by 3 cm, the energy stored is 243 joules.
What is the extension when the stored energy is 108 joules?

AnSWer (B siiisiaseissisiassovenassan €10 {2)

CBSS 4E5N Mathemaucs Prelim 4018/01/0/16 6
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o
.
8  &={x.xisanntegersuch that | <x< 10},
A = {x:xsa prime number},
B = {x: x5 an odd number},
(a) Listthcelementsin ANB .
ANSWer (a) coeveinns T R [1]
(b) Listthe elementsin AUB .
Answer (D) ewsasvoocisosisicisonss - [1]
(c) Findthe value n(4U8) .
Answer (¢) . - [1]
9, ABCD is a quadrilateral such that A B is parallel to DC. BA = BD and BD bisects angle ADC.
D G %
(a) Explain why tnangle 480 is equilateral.
AHSWERE. sviiisinsisismsiviiisirsissts i s eas D P R P P PP P PP P PR PNPPDSE P
............................................................ s sl O

(b) Given further that angle DBC = 80°, find reflex angle BCD.

Answer b) cissnmasvaisa 1E]

CBSS 4ESN Mathematics Prelim 4016/01/0116 ?
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10. Factogse the following completely
(@) 3a(b+c)-b-c,

Answer (@) vessarspoarspveisesveresy 11
{b) 5% =20s°.

Answer (B) auesecreissinaserereininnns [1]

il. (a) Two cylinders A and B have diameters 6x cm and 12x cm respectively.
Initially, cylinder 4 contains Water to a height of 45 cm and cylinder B is empty. If all
the water from A is poured into B, calculate the height of water in B.

Answer (a) i imiiivanm e «Cm [2]
(b) A small traffic marker is geometrically similar to a large one, and the diameters of the two

markersare 14 cmand 28 cm respectively.
(1) Wnite down the ratio of the total surface area of the small marker to that of the large one.

Answer (B)(1) conscsiannnsen e B I [1]

(ii) Find ihe weight of the large marker, in kilograms, if the small one weighs 0.8 kg.

Answer (B)(if) cmeesersesrniincnnniieanns kg (2]

CBSS 4E5N Mathematcs Prelim 4016/01/0/116 8
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L
-_ii (a) Express y=x’+2x—8inmc.furmufy==(x+p)(x+q)_

ARSWer (8) smeesssssorssassasnisyoiiin [1]
(b) Hence, sketch y = x* +2x-8.

Answer (b) (2]

-
-3

13. () Express p” +11p—15 inthe form (y + a)* + b.

ATBWEF () sosirsiiiis sossivincaasmiapisizn T 1]
(b) Hence solve the equation y* + 11y ~15= 0, giving your answers correct 10 two
decimal places.
Answer B) ceiivervarail@ilissssosevanss [2]
CBSS 4E5N Mathematics Prahm 4016/01/0/16 g
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14.  Two stores advertise the same sofa set during the Great Singapore Sale.

STORE A STORE B

S1500+ 7% GST* - Deposit of $220
plus 12 monthly instalments of $120
- Price includes 7% GST*

*GST : Goods and Services Tax

(a) Which store sells the sofa set at a lower price? Justify your answer.

Answer (a) S10re ...coeeveennns offers a lower price

(b) Calculate the amount of GST charged on the sofa set in Store 8.

Answer (B B.ccoiiivicivaiviniiicme

CBSS 4E5N Mathematics Prelim 4016/01/0/16 10
4048/01/0116
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15. (a) Two of the interior angles of a pentagon ase (x + 80)° and (3x ¥ 10P, while the
femaining interior angles are 110° each  Find the value of x.
ARSWEr () X = iaivi Giviis eessssaices [2]
(b) The diagram shows three sides A8, BC and CD of a regular polygon. Angle CDB = 18°,
A
(i) Find the exterior angle of the polygon.

Answer (D)) cecceeeenrniririnenanannnn, *[1]

(ii) Calculate the number of sides of the pulygon.
ANSWer (B){i) vuivciicivizsuriniasonuisns [ 1]

CBSS 4ESN Mathemalics Preiim 4016/01/016 1
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16.  The graphshows the charges of an electrician, Mr Lim, to carry out repairs.

4 .
1 5 Y
witie i 3
4
THo

[ b

:’.3
54 >t
L 2 F 4 F ® T‘mc-'hmtrs}
[} ¥

(a) If MrLim charged $100 for a particular repair, how long did it take?

AnSwer: () sssiiviveiisivssiiess B

(b) Another electrician, Mr Bala, charges $30 per hour, but does not have a fixed charge
Draw aiine on the gnd to represent Mr Baia's charges. iij

(¢) For a repair that is expected to take 3.5 hours, which electrician would charge less?

Answer: (c)iuaiiissiimisesssias [ 1)

CBSS 4E5N Mathemaics Prelim 4016/01/0/116 12
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17. A bag contains 4 balls, numbered 1, 2, 3 and 4.
Two balls ars taken from the bag at random, one after the other, without replacement.

(a) Draw the possibility diagram to represent the outcomes. (1]
Answer (a)
(b) Find, in its simplest form, the probability that
(i) the product of the two numbers 1s a square number,
Answer (BMi) coiiiiisiiivsiimininiveies [1)
(i1) one number 1s odd and another number 1s even,
Answer (b)(11) ... ]
(ifi) the sum of the numbers is more than §,
Answer (B)(I1) ousseressesseesassenssinsieas [1]
(iv) one of the numbers is 1.
Answer O){iv) cusscaiinsinmimmimses | 1]
CBSS 4E5N Mathematics Prelim 4016/01/0/16 13
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18. A rectangular garden with a flower bed is as shown below. The area of the garden is 15 m>.

Garden

Flower bed

(a) If aflower bed occupies 23% of the garden, find the area of the flower bed.

AnSWer () 3. rsianasaiiiiin ™ |21

(b) Given the length of the garden is (x + 2) m, find its width in terms of x.

ANIWEF (B . i missisaieiiiniansssinnssas V)
iv) Given that the widih of the garden is — m, wiii€ an equation 1n x and use il io find the
X
length of the garden.
Answer (€) oo ocveeiieeeniereanna.. M |2]
CBSS 4ESN Mathematics Prelim 4016/01/0/16 14
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19.

The following tangram consists of 7 pieces that are cut from a square_ It consists of*

4 Two large congruent triangles
- Two smali congruent triangles
- One parallelogram

8
(-
D One squarc
£

- One medium triangle

A
B
A
D
B
& E
The total area is 56 cm?. Calculate the area of
(a) parallclogram C,
B AN arsd A
QRFEIrVE Y [%4) sracsissssdssanttnssnnannsn (ST L=
(b) square D,
ANSWEr (B) vvriennnaresennns weeecm? (1)
(c) tnangle E
ANSWEE [€) wvsvaruinrnnravnsneenanans €M [ 1]
CHSS 4E5N Mathematics Prelim 4016/0V/0116
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20. ABCD is a rapezium in which the length of BC is 8 umits. ’
¥
»
B &
/ \ g
A 0 D

If 4 is the peint (-4, 0}, Bis the point (1, 4) and the area of the trapezium 1s 48 square units,
find .
(a) the coordinates of the point C,

Answer fa) {.) [
(b) the length of AB,

Answer (B) weiiiiicnianinencncas. units (1]
(c) the coordinates of the point D,

I (RS, 1 ¢
(d) sin O48, expressing your answer as a fraction.

VR /s ) R —— | [

CBSS 4E5N Mathematies Prelim 4016/01/0/16 16
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21.  Thediagram shows a pattern formed by four identical circles inside a larger circle,
The radius of the larger circle is twice the radius of the smaller circles.
Find the shaded area if the radius of the larger curcle is S cm.

-

ARSWEY it raiamenessernnses EAE 15]

CBSS 4E5N Mathematics Prelim 4016/01/0116 17
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22.  (a) The data below shows the marks of Class 4A in their recegt Mathematics common test

L
. a4
e d = r File
e
aF = 2
i3
s
i =
" 3
1 i o $
s 4 L] 3 L ¥
7 » g H
»i LS N 5 -
7 3 (8 &3 L AT 3
——i TE: -
-
a3
- ;- 4 = i W
$Sunnsa o A 8] 3 % 3 &3
R LEs] Lt X o

Calculate the interquartile range.

ANSWEr () woimeismineisssisigsvpgnni 1]

(b) The cumulative frequency graph represents the marks of the whole Secondary Four
cohort in the recent Mathématics common test.

&
250 smaamiamEaos
:E{.-f_ L S 88y &-tus
P 538
= 3 T YT
o l’. - Al 4 £ —
s 150 - = -
= R
3 w“
100 —
50 5
: 2
10 20 30 40 0 "
Marks

Use the graph to estimate the passing mark 1f only 42% of the cohort passed the
Mathematics common test.

ANSWEE (B e rnmpnansmmerssissinnoi

5 L]

CBSS 4E5N Mathematics Prelim 4016/01/0/16
4048/01/0/16
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(¢) Here are two statements comparing the marks of the cohort and Class 3A
For each one, write down whether you agree or disagree.
Guive a reason for each answer, stating clearly the statistical data ased.

(i) On average, Class 4A did better than the whole Secondary Fou cohort in the
Mathematics common test.

Answer | waiivsisinaiaise

ST iE Se bt oo DIECAUSE yioesrnmenrensinnsnssi sasassios.

RIS s v d TEeeEmenan . " e

e e L L . = . Transaay [I]

(i) The Mathematics marks of the students in Class 4A have a wider spread than the whole
Secondary Four cohort in the common test.

" Answer | eeeevices

resenn e - bcl:-ause L e TSy,

anw uun-vco‘fgi-u--‘--oolrolan'u--oa-nauaaao-.--v.----'couann--.....-ont--i-m---«--G\i-ootu

o

CBSS 4ES5N Mathematics Prelim 4016/01/0116 15
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23.  The diagran below shows part a map of the Mainland and a holiday resort, Sand Island, which
are conneded by a cable car system. The scale is 1:15 000.

—-
MAINLAND & Bay Front Station

—_—

MERMAID SEA

g Sand Island Station

* B: Undenvater Horld

» A Aquarium SAND ISLAND

The actual distance between Bay Front Station on the Mainland and Sand Island Station on Sand
Island 15'1260 metres. It will take 12 minutes on a continuous ride from Bay Front Station to
Sand Island Station.

(a) Calculate the speed of the cable car. Give your answer in metres per second.

Arswer B it i i e m/s [2]

The Maritime Museum. C is on a bearing of 030° from Aquarium, A, and 600 metres from the
Underwarer World, B.

(b) Mark out and label the position of C on the map above. [2)
(¢) Calculae the actual distance, in kilometres, between A and 8.

AVSWEF (O asiiisnvsvivconnrsussaion km [2]
END OF PAPER

CBSS 4E5N Mathemalics Prelim 4016/01/0/16 - 20
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Mathematical Formulae

Compound Interest

Total amount = P(l +——)"
100

Mensuration
Curved surface area of acone = ¢

_ Surface area of a sphere = 47°°

Volume of a cone = %m"h
4 3
Volume of a sphere = -im-

Area of tnangle ABC = Iiabsin C
Arc length = r@, where 8 is in radians

1 i ;
Sector area = —z-r‘f?, where @ is in radians

Trigonometry

a b c

sind sinB sinC

a’=b" +¢? - 2bccos A

Starstics
Mean = 2f
S
1 2
Standard Deviation = _Z__ﬁ_’ —[-E—:'—EJ
o LEf
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Answer all the questions.

L. (3) A tnangular prism s remaved from a cubo:d as shown in the diagram

xcm
ycm s
\
8 em N
- \ /
26 cm
The cross-sectional area of the triangular prism is 5.625y cm’.

(i) Form two cquations in terms of x and y. [2]
(ii) Solve your simultancous equations to find the value of x and of y. [2]

(iii) ~ Calculate the volume of the triangular prism as a percentage of the votume of the
cuboid, [2]

(b) Solve the cquation 15—-3x—10x? = 0, giving the answers correct to four decimal places. {3]

2.  Inthe diagram, TUV represents a horizontal triangular field and 7P represents a vertical flagpole.
“Uis 70 m from 7, V is due east of 7"and angle UTV =64

P North U

20m 20m
2 ‘
I 64°
1534 m V
(a) Calculate
(i ur 3]
(ii) - the arca of the triangular tield 7UV, correct to the nearest square metre, [2]
(iii) angle TVU, [2]
(iv) the bearing of T from U. (1]

(b)  Anantisresting at a spot, S, along 7V, where SU s the shortest distance ol the ant trom
point L' Given that the height ot the flagpole T/ is 20 m, calculate the angle of elevation

of P from § -3

CBSS 4E5N Mathematcs Prehm 4016/02/0/16
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3. (2) A cafe sells three types of bubble tea. The number of cups of bubble tea sold on Friday,
Saturday and Sunday during the first week of the June holidays and the selling price of one
cup of the various types of bubble tea are as follows:

Milk Tea | Jasmine Milk Tea | Fantasy Ice-blended
Faday 20 30 16
Saturday 33 46 28
Sunday 24 52 40
Selling price $1.50 $2.50 $3.00

(i) Wnte down a 3 x 3 matrix B to represent the quantity of bubble tea sold and a
3 x 1 mawnix S to represent the selling price of one cup of the three types of bubble tea.
(1]

(i) Ewvzluate the matrix P =BS. (1]
(iii) Stale what the elements of P represent. [1]
(iv) Evduatethe matrix T= (1 1 1)P. it

(v) Staie what T represents. [t}

(b) During the second week, the cafe had a promotion by offering a 20% discount on all three

types of bubble tea.
(i) Wrie downa new 3 x | matrix D to represent the new selling price of one cup of the
thres types of bubble tea. (1
(i1)  Under this promotion, the number of cups of bubble tea sold increased by 50% lor ali
thres days. Find the total amount of money collected on the second week. 2]
4. (a) Simphfy il 6';6 : (2]
' YTy
o 8-2x
b) Simplify ——. (2]
) R 124+ x-x*
. , -2
(c) Solve the nequality g z < <_:~2—x3:§ +2. (2]
(d) (i) Express - ~ as a single traction in its simplest form. 2]
x~2 4-—x
(ii)  Solwe the equation L. 10 =4 (3]
x-2 4-x
CHSS 4E5N Mathematics Prelun 4016/02/0/16
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5. (a) ltisgiventhat PO = (* '0)_

24
G Find [PQ].
(i)  Given that P is the point (6, -15), find the coordinates of the point .
(iii) It is given that RS is parallel to £Q and it is one quarter as long as PQ.

S

Express 2§ as a column vector

i2)
(2]

[

(b)
(@) c A
In the diagram, OC =c, OD =d and the point C divides OA in the ratio of | - 3.
The points Dand E lies on 8 and CB respectively such that %3 = & and BC = SEC.
(i) Express each of the foliowing, as simply as possible, in terms of ¢ and/or d,
(a) OA, [
(b) CB, [
(©) DA, [
(i) Show that Ee:é(-:c-u). (]
(iii) Write down two facts about the points A, D and E. [2]
CBSS 4E5N Mathematics Prelim 4016/02/0/116
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6. (a) (1)  Express 9000 as a product of its prime factors. {1
(i) Given that 9000k =p’, where k and p are integers and p is as small as possible,
find the value of k and of p. (n
(iii)  The lowest common multiple of two numbers is 9000.
The highest common factor of these two numbers is 500.
Both numbers are greater than 500.
Find the two numbers. (2]
(b) nisa positive integer.
()  Write down an expression for the next odd number greater than 27 + | . [
(i)  Find and simplify an expression tor the difference between the squares of these
two odd numbers. (2]
(i)  Hence explain why the difference between the squares of two consecutive odd
numbers is always a multiple ol 8 (1]
7. Answer tbe whole of this question on a sheet of graph paper.
x' 4
The variables x and y are connected by the equation y=6— ey
X
Some corresponding values of x and y are given in the table below.
g 06 08 1 2 3 4 5 6 7
Vv -0711 092 1 88 k 354 3 2.08 08 |-070
(a) Calculate the value of k. [1]
(5} Usingascale of 2 cmto ! unit, draw a horizonta! xaxisfor 0<s s 7,
Using a scale of 4 cm to 1 unit, draw a vertical y-axis for -1 p< 4.
On your axes, plot the points given in the table and join them with a smooth curve. [3]
; x4
(c) Use your graph to find the two solutions of 5 — T =0. 2]
X
(d) By drawing a tangent, find the gradient of the curve at (5, 2.08) 2]
x4
(e) By drawing a smtable straight line on your graph, solve 3 - T x +x=0 for 0Sx<7.[3]
X
CBSS 4E5N Mathemalics Prelim 4016/02/0/16
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The diagram shows a circle A BCDE with centre O. GT is a tangent to the circle at the point £.
The diameter AD is extended to meet the tangentat 7.
Angle DET =32° angle ETD = 26" and angle BCD = 140°.

() Find
(1) anglc EAD, 2]
{(b) angle EBD, [
(¢} angle BED, f1]
(d) reflex anglec BOD. (1]
A point, £, is to be marked on the diagram, on the same side of 4D as £, such that
angle BPD =50°.
(ii) Does the point P lie on the circumference of the circle, inside thecircle or
outside the circle? Give a reason for your answer. (1)
(b)
D
The diagram shows the coverage ol a car windscreen wiper ABCD. AA ind DC are arcs of
circles centre O with radii 25 cm and 40 cm respectively, The perimeterol A8CD is 121 cm.
{i) Show that angle AOB =1 4 radians 2]
(1) Calculate the arca of the windscreen that the car wiper wipes through 12]
CBSS 4E5N Malthematics Prelim 4016/02/0/16
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9. (a) The nmetaken by 100 students from School A to complete the 2.4 km run 1s shown in the

table below.

Time (¢minutes) | 6<1<9 | 9<7<12 12<t<15 | 15<t <18 | 18<1<2]
Frequency 3 36 47 12 2

(1)  What percentage of the students ran faster than |2 km/h? 2]

(i) Cilculate an estimate of
(a) the mean time, [
(b) the standard deviation, - [1]

(iii)  Explain why the mean time and standard deviation calculated in part (a)(i) and (ii)
are estimates, 1]

The meantime for 100 students from School B to camplete the 2.4 km run was 12.1 minutes
and the standard deviation was 2.2 minutes.

(iv) Make two comparisons between the times for both schools. 2]
(®) A bag contains eight identical red flags and twelve identical green flapgs.
Two flags are selected at random without replacement.
(i) Draw a tree diagram to show the probabilities of the possible outcomes [2]
A game is played by selecting two flags at random from the bag without replacement
If two red flags are selected in the first attempt, 100 points will be awarded.
If one flag of each colour is selected, both flags are replaced and a second attempt is given.

Il two red flags are selected in the second attempt, 75 points will be awarded.

Find, as a fraction in its simplest form, the probability of

(i)  being awarded 100 points, [1]
(i)  being awarded 75 points. [1]
CBSS 4E5N Mathematics Prelim 4016/02/0/16
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10. Here 1s some information about a hot air balloon.

volume of envelope: 2800 m’

mass of envelope: 63.5 kg

mass of empty passenger basket: 60.2 kg
mass of gas burners: 22.7 kg

mass of two 75.7-litre fuel tanks full of
propane: 123 .4 kg

P | envelope

gas burners
attached to
passenger two fuel
basket tanks full of
propane

In this question the hot air balloon can be modelled as a spherical ehvelope with gas bumers
attached to two cylindrical fuel tanks [ull of propane. A cylindrical basket is attached to hold

passengers.
<«—— envelope
""""" gas bumners
passenger
_ baskel
{a)  Show that the rachins of the ':'nherir_-;yl f:nu.gh_\pe 15 744 m correct 1o three decimal plageg [3]
(b) Calculate the surtace area of the envelope. [2]
Uscful information
 Density of propane: 493 kg/m’
« 1000 kg is equivalent 10 9.81 kN
(c) Calculate the mass, in kilograms, of an empty fuel tank. [4]
(d) The hot air balloon components consisting of the envelope, basket, gas burners, two fuel

tanks full of propane and passengers can weigh at most 711 kg in order for the buoyant force
lo be able to completely lift the hot air balloon ofY the ground.

Calculate, in kN, the maximum weight of passengers allowed (2]
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Muothematical Formmlae

Compound interest
LY
Total amount = P(! + —]
100

Mensuration

Curved surface arca of a cone = 7wl

Surface arca ol a sphere = 4n/?

] ]
Volume ot a cone = -jnrih
4
Volume of a sphere = i

Area of tnangle ABC = %ahsin C
Arc length = r0, where 0 1s in radians

I 4 )
Sector area = = r0, where 0 15 radians

&

Trigonomenry

a b ¢

=

snd  smB snC
a' =h" 4+ —2bccos A

Stalistics

_2B

Mean

%

Standard deviation =

o
™M
~
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Answer all the questions

_33-5p)

e
1 StmphfyTp =

Answer (2]

2 Wiite the following in order of size, in ascending order.

‘_’,,
‘15?7-‘ J0& 079 075

Answer ' R ' (2]

3 Factorise fully 2x’ - x?+ 2 - dx.

Answer [2]

4 The sine of an angle is 0.649.
Give the possible value(s) for the angle.

Answer {2)
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(b)  Solve 47 = J32.

S @  simplify [EJ

Answer (a) 0]
(b) n= (1
6 A mapis drawn to a scale of 1:50 000.
(a)  Calculate the actual distance, in kilometers, represented by 1 ¢m on the map.
(b)  Two towns are 20 km apart. Calculate, in centimeters, their distance apart on
the map.
(c) Calculate, in square kilometers, the actual area of a housing ¢state which has an
area of 50 cm * on the map.
Answer (a) km_[1]
(b) cm 1]
(c) km® 2]
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7 (a) Solve the inequality 4‘v>_v-5.

(b)  Hence write down all the integer values of y which satisfy bolh the nequalities
' [-3y

>y—=Sand 2y+120.

Answer (a) (2]

v " !

8 MrGoh invested $20 000 with an investment company which pays compound intercst-
of 1.75% per annum compounded half-yearly. Find the total intcrest earnedat the end
ol 3 years

Answer § 3]
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9 The figure shows three circles of diameters x cm, 2y cm and 3x cm. Find the ratio of the area
of the shaded part to that of the unshaded part.

Answer [3)

= . 4
2{3:: J, can be expressed in the form of ;
¥r=l a+l x~|

10 Fmnd the value of ¢ if

Answer = [4]
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11 (a) Make rthe subject of the formulain 2m = :
dr +m

el

(b) Evaluate %z—x‘% . giving your answer as a fraction.

Answer (a) 12]

(b) 12)

12 (a) Wrilten as a product of its prime factors, 1350 = 2" x3* x 5%
Find the values of x and y

s | g
(b) Find the smallest positive integer k such that ~3—:0 1s a square number

Answer (a) x= y= (2]
(b) 1

GESS 4ESNEM P1 PRELIM1 2016 TLK 7



I3 Singapore’s Mass Rapid Transit (MRT) is 138m long and its average speed 15
80 km/h.

(a) Change 80 km/h into m/s.

i Ansnwer (a) m/s {1

(b) There s a 3.2 km tunnel between Braddell and Bishan MRT station. Calculate the lcast
time taken for the train to pass completely through the tunncl
Give your answer in minutes and seconds, to the nearest secord.
(Source: http:/hvww.urbanrail net/as/sing/singapore. hin)

Answer (b) [3]

14 yisinversely proportional to 1" It is known that y = 108 for a particular value of x
Find the value of y when this value of x is increased by 200%

2 Answer B [3]
GESS 4E5N EM P1 PRELIM1 2016 TLK g



IS (a) ABCDE .. s pan of aregular polygon which has interior angles of 160°.
Find the number of sides of the polygon

(b) Calculate £BCE . B

& 160°

Answer (a) [1]
B  ABCEe———— 1]

(b)  Explain briefly why the interior angle of a regular polygon cannot be 130°.

Answer (b)

(m
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16  The first five terms in a sequence are as follows®
B 12, 19. 26 33,

(a)  Write down the next 2 terms

Answer (a) i [1]

(b)  Andy gave the expression 33 + 7(» —35) for the #th term in the sequence.
Explain how he might have obtaincd this expression

Answer (b)

(1]

(c)  Explain whether 110 1s a term 1n this sequence

Answer (c)

(1]
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17 (@ Express x' —9x -5 in the form (x—a)” +b.

Answer (a) [2]

(b)  Hence, sketch the graph of y = x* —9x—5 indicating clearly the coordinates of
the tuming point.

Answer ¥
" b

H\r

(2]
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18 In the diagram, ACD s a straight line, CD =8 cm, BD =6 cm and BC = 10 em.

(a) Explain why ZCDRBIis aright angle.

A
Answer 2]
C
D
(b)  Write down the value of sin(90° - ZDCR) .
() Wnte down the value of cos ZACB.
(d)  Given that area of triangle ACB is 9cm’ , find the length of AC
Answer (b) (1]
(c) cos LACE = 1
(d) cn [1]
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19 OPAQ is a sector of a circle with centre O and radius 16 cm.

The angle at the centre is 2.5 radians. 4
(a)  Calculate the length of the arc PAQ.
P
(b)  Write down an expression, in terms of x, for the
reflex angle POQ. 16
O
Answer (a) (n
(b)y <£POQ= (]
20 Scts P and Q are shown in the venn diagram below.
Given that nfP) =n(Q), N
calculate € p 0
(a) the value of x,
(b) the valueof n(PO), i3 . —
(c)__ the value of n(P'v Q)
x+7
Answer (a) x= [

(b) (1]

(c) (1)

GESS 4ESN EM P1 PRELIM1 2016 TLK 13



21 The diagram below shows the speed-time graph for a car over a period of 20 scconds.

(a)

(b)

Speed s
(m/s)

100 N

10 1

.
.
-
1
H
-
-
-
-

-
o

» lime [/ seconds)

0 5 12

L]
o

Find
(1) the speed of the car at time 1 = 2,

(1) the total distance travelled m the 20 seconds,

(111) the acceleration whentime 7= 15

Answer (a)

(b)
(c)

Sketch the distance-time graph for the same journey.

Distance $

(m)

0 5 12 20

GESS 4ESN EM P1 PRELIMY 2016 TLK 14

:'r:'mc (¢ seconds)

(1
2]
(]

(3]



22 Inthe diagram, T4 and TB are tangents to the circle ABC whose centre 15 0. It1s given

that TOC is a straight line.

(a) Prove that A4CT is congruent to ABCT .

Answer (a)

(b) Giventhat ZATB=72°, calculate
(1) ZAOSB,
() ~ZCA40.

Answer  (b)(1)
(b}n)

GESS 4E5N EM P1 PRELIM1 2016 TLK 15

ZAOB =

LCAO =

(2]

i
(1



r

23 The number of yellow M&Ms, blue M&Ms and green M&Ms in a packet of M&Ms are in the
ratio 2 : 7 : x. The probability of drawing a green M&M from the packet at random is 04,
What 15 the total number of M&Ms in the packet?

Answer [2)

20 2
24 The matrices 4 = [0 3] and B= [l) :J are such that A8 = 4”. Fird the valves of

aand b.

Answer (2

GESS 4E5N EM P1 PRELIM1 2016 TLK 16



25 OABC is a parallelogram such that OA=p and OC=gq . Xisapointen OA such

—> ->

that 3XA4 = 204 and the diagonal AC culs the linc XBat Y.

A

Express, as simply as possible, in terms of p and/or q

—

@  4c
® g ‘
© g

GESS aESN EM PY PRELIMY 2018 TLK

Answer (a)

(b)

(c)

~ End of Paper ~ -

17

(1]
(1
2]



2016 GESS Prelim 1 EM Paper 1

| 17p-8 16 (a) 40,47
4
(c) Asn=l061saposiive mteger, 11015 a
term i the sequence:
2 19 g 2
_— 0.75° J0.69 0.79°
37
17 () 9) 101
N—| ——
( ?-J 4
3 (2x-1)x" -2) ® M point = [_q_ _lﬂ_l]
2 -
4 8=0.706, 244 or 40.5°, 1395° (18 (a) BC =CD'+ D'
By converse of Pythagoras Theorem,
ZCDB =90 as 11 1s opposite the
longest side CB.
® 4
5
> (a3 «7 () 4
25 3
(b) ) (dy 3cm
n=-—
4
6 (a) lcm rep 0.5km 19 (a) <40cm
(b) 20:0.5=400cm (b) _2x-25) rud
{©)  50am° rep 12 5km’
20 (a) 9
7 (a) v<3 (by 75
(b) y=0.1.2 (c) 82
8 Interest = $1073.24 (24 .p.) 21 (@) Tomls
(u)  1190m
9 152 (M) 7.5m/s?
10 =2 (b)
Prrme . ]
1@ 5.2 ’ { f
r = sar {
Bnr+ 1 i
(b) 8 e | ;
5 h
] I3 n Tume!r wormnes)

GESS 4E5N EM P1 PRELIMY 2016 TLK 18



12 (a)
(b)

(b)

(b)

(c)

x=L y=3
6

222mls (3s/)

2min 31sec (least nearest sec)
4
18

150°

Number of sides = 350 =72
50°

Hence, the interior angle cannot be
130° as the number of sides must be a
positive integer

GESS 4ESNEM P1 PRELIM1 2016 TLK

22

23

24

25

(a)
(b)
(c)

(a)
(b)

(c)

SAS congruency

£AOB=108°
£CAO =27

—2p+q
3
= 3-—)
YC==-A
5
—3t— +q)
5 P
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