


















































































































































































































































































































































































































































































































































































































































































































































































































BP/S4IE MATHI395

5

(r) Two integers, 12 andx, are related such that their highest common factor
is 6 aod their lowest oommon multiple is 60.

Find thevalue of integer.x.

Answer (a) x= ll7

Andy bought an extcrnal hard drive wittr storage pf I x l0r2 bytes.

A S-minute-tong high definition video takes W 7 .2 x l0ebytes.

Assuming he continqes to rcqord all his videos in high ddrnition, what would

be the total duration that can be stored in the orternalhard drive?

Give your answetr to the ncarsst minute.

Answer (b) minutes

4i 4sl 1 120 1 7 S ec4 Prellms

For
Etanhtar't

Ute

o)

tII

[Turn orer

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 394



BP/S4IE MATHI396

6

The aagle, in degrees, of a quadrilatoal EF GIl are reprosented by these expressions:

Angte E = 40 + Tx,angle F = 100 - r, angle O = 60 + 6r and angle ff = 70 * ?x'

(e) Calculate the value ofx.

Answer (a)

(b) What is the name of tlre quadrilateral?

Answer (b)

t21

ttl

6 The value of 200 hornes at Mount Ace estate is shown below.

Value of homes ($x) Number of homes

200 000 (x <300 000 24

300 000 ( x <400 000 l6
400 000 ( x <500 000 85

500 000 ( x <600 000 67

600 000 <,x <3 000 000 8

The mean vatue for the homes at Mount Ace estate is $505 500'

Explain if the mean vatue is a fair representation for the value of homes at Mount

Ace estate. Give Your reason.

Answer

t2I

[Turn over
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For
Emnhrlr's

UJ"

7

7 (n) Factorise completely gy', - I g z * 4x, y, - 9xz

Answer (a)

O) simptif, (-a&-r;l *! ,'b-' ,expressing yotu answer in positive index form.

Answer

BP/S4IE MATH/397

t2I

(b) t3I

40481 1 I?0 1 7 S ec4P rEllms fihrn over
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8

Two geometrically sirnilar bottles A and8 have base areas of 27 cmz and 75 cm2
respoctively.

Given that the capacity of bottlel is 0.21 litres, furd the oapacity of bottle B.

Answer

10 A group of l5 students took a Science test and their results are r€,presented in the
stem-and-leaf diagram below.

For
Errnlner\

Uto

r[3]

(a)

5 I 3 re,presents 53 rnarks

Given that the range of the Science test results is 32, find the value of r.

Answer (a) x:

Thepassing mark for the Scieirce test is 55. A student from this group is

chosen at random. Find the probability that this stude,nt failed the test.

tll
(b)

Answer (D)

(c) Find the peroeirtage of students who scored more than 75 marks.

Answer (c)

:

tlI

40481 1 I 20 1 75 oc4P rellms
[Turn over
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For
E-wnlncr's

Asc

I

The box plots below show the disbibution of plants grown in o nwseries, r and B.

For
Eroarlasrk

Au
trt

Nursery ,{

Nursery B

(a) Find the interquartile range for Nus ery A.

height
(cm)

Answer (a) tlI

(b) For each ofthe statements below, write whether you agree or disagree.
Give a reasoi for each answetr, stating olearry *nirn rf,tiru", yoJ*u to make
y.ourdwision.

(i) on'iverage, the plants in Nrinseryl gro]vs taller rhan inNurserya-

Answer because

(i0 A greaterproportion of the planls grow above the height of 40 cm in
NurscyA ftan do in Nunseiyl.

Answer because

tlI

4MBl I t 20 1 75 ec4Prellrns

I

I

I

I
I

I
I

[Thm over
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For
Ellrlilrrir't

Usc

l0

(e) Express x2 - 6x + 4 in the fonn (x - a)2 + b .t2

[1]

O) Sketch the Efaph ofy = x2 -6x+4.

(c) The graph of ! = xz - 6x+ 4 is reflected in they-axis. Write down the equation of

the tine of symmetry for the new graph.

Arcwer (c) ttI

tU{9, rrgU I { 9rrlr.lr r9rlraro
[Turn over
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11

Mt'Toh needs to tile his oflice floor which has an area of 60 square metres (sqm).
wfticlt company will olfer a cheaper deal for Mr Toh? Jusriff your answers wltr
calculations.

TIMBRE.WORKS
$35 per sqrn (for first 40 sqm)

TILEKING
FLAT RATE

30% discount thereafter $2s

An*ver

For
Epnlntrtt

Utc

t3l

40 4U 1 n0 1 7Seo4 Prellrns
[T[rn over
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For
Eg,nlntr's

Use

12

(a) Explain whether it is possibte to form a regular polygon with an interior

angle of 125".

Answer (a)

t2l

(b) The diagram shows a sketch of a n-sided regular polygon and a regular octagon.

Calculate r.

For
btlnr't

Utc

Answer ft) n -

+U.f g, lr4t| I t rfgrJ-tf f r3lllllrt [Turn over
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t3

Bagl contains tlree balls numo-ered 2, 3 and 4 respoctively.
Bag B contains four balls numberod 1, 3, 5 and ? respectively.
A ball is taken at random from each bag and their respective numbers/and g are
recorded.

(a) Complete the table to show the possible outcomes for the sum of the two numbers

.fand S, on the balls selected.

f, number on ball from Bag,A

2 3 4

g, numbBr

on ball
fromBag

B

I

3

5

7

(b) Find flre probability that

(i) f+sa7,

Answer (b)(i)

f + g is an odd number,

-[1J

(ii)

Answer(b)(ii) tll

(iii) f > g.

Answer (b)(iii)

40 4Bl 1 I 20 t 75 ec4 Prel I ms

For
Eryialrur't

Ute

ITurn over
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For
&onlntrb

Usc

14

The figure shows triangle EFH where EH = 17 crn and I.EFH = 90o

G is a point on FH such that EG = l0 cm.

BP/S4IE MATHI4O4

For
Erntltrlr't

Utc

cmI I ]

121

cmt3I

ttI

t7

F

(a) Given that sin frGH=:, find
)

(i) EF,

Answer (a)(i)

(ii) tan /EGH.

An$wer (a)(il

(b) Find the shortest distance from F to EH.

Answer (b)

(c) A circ le 0 is drawn passing tlrough E, F and G'

A second circle Czis drawn passing through E, F and 'Fl'

Find the ratio of the circurnference of Cr to circurnference of Cz,

Answer

4A4B I 1 t20 1 7 S ec4 Prellrns lThrn over
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15

The mean, median and mode of the distribution of heights for 9 athletes are all equal no

165 cnr

Three of the athletes have a height of I65 sm and the tallest athlete is 170 cn:-

Giverr that the heigtrb of the athletes are integers, find the least possible height of the
shortest athlete.

For
F.wltlntr't

Utc

19

Answer cmt3l

The diagram shows an isosceles riangle inscribod in a circle where )tZ= 7 cm and

){f = YZ,= 5 cm. Determi4ewhethet,YZiSadiameterof the circla
Explain your answer:

Answer

4A481 1 120 1 TSec4Prellm s
[Turn over
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t6

A container in the shape of an inverted cone has a top radius of r cm and a height of
4r cm. Water is poured ihto the container at a constant rate. It takes 40 minutes to fill
tlle container completely with water.

4r cm

(a) Calculate the tirne taken to fill the container to a height of 2r cm.

Answer (a) rninutes 121

(b) A graph is drawn to show the relationship betwee,n the depth of the water, d crn,
' ' 

uni tlie time taken, / rninutes, as the container is filled. Complcte the graph to

rqresenthow the depth of water changes with time'

For
Etonhtr't

Un

t2l

lTurn o\rcr

d (cm)

-{
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Fot
&rrhrrl

Ut

17

The diagram below shows a curve of y - a(x + h)2 -18 .

The curve cuts thex-axis Bt - 5 atrd I and they'axis at A,

.B is the minirnum point on the sulYs.

(a) Express the equation of the ourve in the form of ./ = a(x+ h)'- I E ,

where a and h are Gonstants'

(b) A straight line cuts the curve at I = -5 ad point A'

rind the eqrulion of the straight line.

For

&mf*rl
Utt

4 A4On n0 I 75 se{ Prol'knB
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18

The poinrc l, B, C, and D lie on the circumference of a circle such that IBDC = 38o,

IABD = 42o and zn0c = 90o . Chords lC aod BD intersect at 8.

(a) (i) Giving your reason, fud angle ACD.

Answer (a)(i)

(ii) State wheth€r EC is longer than ED. Give your reason clearly.

For
&minrr,r

U*

Answer (a)(ii)

(b) Describe where the centrc of the circle is.

Awwer (b)

Ac48dln0tTScc4Prallmc
[Turt over

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 407



BP/S4IE MATH/409

Fe

^&aralar's
Use

19

The scale drawing shows the positions of two tain stations, P andQ,
The scale is I cm to l0 km.

A third hain station, J? is 80 km Aom P on a beariug of 150o.
(a) Mark and label on the diagram the position of train station.R. t I I

A haiu, Ihavels along apath which is equidistant frbm prt afi RQ.
(b) Using.ruler and compasses only, mark and label thepath in which tain Imoves.

tll

(c) At a particular instaa! the position oft-ain Iis such that it is equidistant tom tain
stations P aad Q,Usngnrler and oomptuses ooly,'nark anil Iabel the position of

For
Fzgrltlzlcr,s

Usc

train T at that instant.

(d) Tnain Tapproaches tain statioq rt at an average speed of 95 lo/b" Calculate the

time taken from its position in (c) to arrive at rt Give your answor in minutes.

Answer (d) minutes [ 2 J

EFilD OFPAFER,

t2I

4A48lE0lTsgo4Prelims [Tum over
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TANJONG KATONG $ECONDARY SCHOOL
Prelimlnary Examinatlon 2917
Secondary 4

GANDIDATE

NAil/IE

CI-ASS TNDEXNUMBER m

MATHE]ITATICS

Paper 2

Additlonal Malerials: Writing Paper
Graph Paper

4048 lO2

Wednesday 23 August 2017

2 hours 30 mlnutes

READ THESE INSTRUGTIoNS FIRST

Wdte your name, cless and register number on all the nvork you hand ln.

Wrile in dark blue or black Pen.
You may use a pencil for anydlagnamq or graphs.

Do nbt isa staples. pepgrclipq hhhfighters, glue or conection ftrrid.

f on ii must be showrr wlh;lltP an t.

O result In loss of marlts :

iou 
"r" 

expec,ted lq use a rcignliffc gglcubtor to evaluate otglicit numerlcal expresslons,.

fifi" O"g-rd" of aocuracy iq not spq-clfied in the queslion, and. if theanswer is not exacl glve the answ€r to

three sig;ificant figures. Give ans rers in degrees to one declmal plaoe.

io, o, ,!e either lOur cabulator value ot 3.142, unless the questlon requlres the ansvuer ln terms of lL

At the end of tha examination. fastenallw.ulvo* securelylogether. 
-

rn" ir'oiLiof marks is given in bracketi I i at the erd of eact question or part question.

iiie rotat of ure marks for this paper is 100'

This document conslsts of il prinled pages and 1 blank pag8.
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3

1 A soccer club offers annual memberships for both adults and juniors.
The adult annual mernbership fee is $1.50.
Junior members need to pay 80% of the adult annuat membership fee,

(a) Calculate the discount each junior member receives. tll
If an adult mernber does not pay the membership fee by the due date, the club will charge

. 
l pemalry ?\ 5% per monrh until the fee is paid.
simon paid the $150 ftembership fee exaitly two months after the due date.

(b) Calculate thepenalty that Siinon wiU be charged. tU

The socc€r club roceived a statement of the transactions in its saving account for the
month of January 2017.

Date

0l Jan 2017

09 Jan 2017

l5 Jan 2017

23 Jan 2017

3l Jan 2017

Details

Brouglrt Forward

Match Fees

Withdrawal

Membership Fees

Interest

Deposit Withdrawsl

$750.00

$3800.00

9124,54

Balance

$63950,00

$64700.00

$42700.00

$46500.00

946624.54

(c) (i) Calculate the withdrawal arnount on 15 Jan 2017. tU

(ii) Interest on the account is calculated on the minimumbalance for the
month and added to the account on the last day of the month.

What is the annual rate of interest for this account?

Write your answer, correct to one decimal place. t2]

(d) The soccer club plans to invest $120 000 in an account which pays compound

interest at the rate of 2% per aunum, cornpounded monthly.

Find the total amount that can be withdrawn at the end of 4 years. tzl

404E2seofPrclims'17
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4

2 A toothpaste firm supplies tubes of toothpaste to 2 different stores.
The number of tubes 

-of 
toothpaste supplied per delivery to each storg the sizes of the hrbes

and the number of deliveries made to each siore over a yaar are shown betow. 
- -irrh 

or."

Number of tubes petlelivery Number of
deliveries

ov€r a year
Size of tube 50 ml 75 ml 100 ml

Econ 400 300 400 2

Prime - 200 600 4

(r) Givenor"tr: [400 
300 a00).r*othemabixnrnd'cr- -r:9) -;.= 

[ o 2oo uooJ't'o 
the matrix Product '='l.;'r,1' ru

Gt) Describe what the elernents in $ represent. tU

(iii) Write down two matrices such that the elements of their product under matix
multiplication wpuld give the total number of tubes of toothpaste of each size
supplied by the lirm over a y€ar. Find tbis prod ct. IZ]1

3 (e) 
. 
Solvetheinequality T =+.

(b) simplifi llxz * 6',1 
.

4y'y4'

t2l

t2l

t3I

t2l

(c) simpliff the exprcssion 
qlvz,-,36

2w2 *7w+3

(d) (0 Express as a single &action in its sirnplest form

y+3 y-l

(ir) Solve the equation

t3l
23

y+3 y-l

40482/Sco{Prcliru' l7
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5

{ (s) (i) Express 4536 as the product of its prime factors'

(li) Given ,tr.t 
45,36 

= p3, where & andp are integers aodp is as larle as

k'
possible, Iind the values of t and ofp.

(iii) The lowest oommon multiple of tn'o numbers is 4536'

The highest corrmon factor of these two numbers is 126'

Both numbers are greater than 126.

Find rhe two numbers. t2l

(b) Whe,lr n is a positive integer, 2n *3 is an odd number'

(i) Write down an expression for the next odd number great€r than 2n * 3' tll

(iD find and simpliS an expression for the difference between the squares of

thesetwo odd numbers. tzl

(iii) Hence explain why the difference between the sguares of two consecutive odd

numbers it 
"i*avJa*ortiple 

of 8' IU

tu

trl

{048/2/Sco4Prslims' I 7 [Turn over

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 413



BP/S4IE MATHI 415

(a) During a soccer match a ball is passed from A to.B and th€n from B

shown in the diagram. .B is due north of A.

AB - 35 m, BD:58 m and AD = 7O m.

(i) Show that angle DAB: 55.7o.

(ii) find the bearin;gof A from D.

(iii) Calculate the aiea of hiangle DAB-

(b) fuiother PIaYer is standingat C,

Angle CBD: 30o and angle BDC= 48o.

Calsulate tlte length CD.

The x- a;nd y- axes are shown in tlre diagram.

(o\
fr : l' I, wher e p and q are measured in meEes.

\q)
(i) Show ftat P = 5'1.8.

(ii) find the value of g.

tu

tlI

t2I

lzt

(c)

tll

t21

4048ruScodPrclims'17
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7

(a) I hascoordinates (-3, 5) andEis giveno, f-1'\|,- 
\-4)

Find

G) laill,
(ii) tbeposition vectorof B.

(iii) Given ttrat dd is parauet bilE,and ed = (rl) , t* the vatue of t

tu

tlI

t21

o)

P QRS is a parallelogram,

P,S= 6b and PQ= lOa.

Uis the point on'^98 such that.lU : Sl? = 2 I 5.

Whenproduced, P.S and QUmeet.at 2n

(D Express eaoh of thefollowing as simply as possiblq in terms of a and/or b,

(a) PR,

(b) ffi,

(c) fr,

(ii) Calculate the value of

(a)
arcAof hiangle QRU

areaof triangle QUS

area of triangle suT

area of triangle POf

tu

tlI

t2l

tu

tlI(b)

4048ilSco4Prclirns'[7 lTurn over
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8

7 Answer thewhole of this question on s sheet of graph plper.

An open rectangular tank has a square base of side r metres.
The volume of thetank is 9 m3.

(e) (i) Fiod an expression, interms of.r, for theheigfit ofthe tank. tU

(ii) Hsrce show tbat fte total external surface area of the tank, ra squars
metrGs, is given by

1- yt a36 , tt]x

(b) The hble below shows some values ofx aod the corresponding values ofl.

x 2 2,5 3 4 5 6 7 I

A 22 20.? 2t 25 32.2 4? 54.I p

(i) Find the value ofp. tU

(lt) Using a scale of 2 cm tro represent I unit, draw a horizontat x-axis
for2 <x3 6.

Using a scale of 2 cm to repr€sent l0 m2, draw a verticall-axis
fos2O<A380.

On your axes, plot the points givcn in the table and join:them with a
smooth curve:. t3l

(iii) By drawing a tangen!, find tlre gradient of the curve at the point wbere
t= 4. L2)

Gv) Useyour graph to find

(b) the vatue ofr for which the surface area is 50 m2. tU

(b) tho dimensions of the unk which has the leas{ possible surfaco area. [2]

4MW?,lsco{Prclfuns'17
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I

The diaggm shows a circle, ABC, centre O.

BD is a tangent to the cirsle and it rneets AC produc ed at D.

(a)

(b)

Slrow that triangles ABD and BCD atesimitar. 121

Given that ratio area of triangle ABD : arca of hiangle BCD = 4 : I and the

radius of the circle is 7.5 cm,

show that angle BAC = 
tradian,

frnd the perimeter of the shaded region.

In the diagra fit, A , B, C and D are points on the circumfercnce of a semi-circle,

seuhe o,

(a) calculate, statinB youl. reasons clearly,

(i) angle DAB'

(it) angle ABD,

(iiD reflex angle BCD'

(b) Given tlat OB = J,5 cm, fmd the area of the segment BcD.

(i)

(iD

t2l

t3I

(c)

trl

tll
t2l

t3l

40482/Sco{Prdirns'!J [Turn over
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10

(r) The table shows the sizes of 50 pain of radies, shoes sord one day in a shoe shop.

($ Find rhemedian shoe sizp. 
tU

(it) Find the modat sboe size. 
tU

(iiD Explain which |*91 measure would be the most appropriate and usefirl to themanager when she is ordering stock lllj
Gv) Find the standard deviation of the shoesizes. tl]
(v) Tlie standard deviation of the shoe sizps of mens, shoes sold on the same day

was I.S2.

Y:: St.rf"r.ation to cornm€nt on one difference betWeeu the twod6t0uutton& 
tu

(b) rn a class of n studentst 1.3 of them are boys and the rest are girrs.
Two students are selected at random to represmt the class ati conference.
Tho tree diagram shOws the possible o,rt o-rr ana ureir fioutilitia.

Second

B

(i) Copy and complete the tree diagram,

(ii) Find, as a single fraction in terms of n, the probability that

(a) the first student selected is a girl,

(b) two boys are selected.

(iii) The probability that two girls selected ir*.
r8

Find the total number of students in the class.

ttl

lzl

t2I

t4l

Nurnber of pairs
of shocs sold

40{8nlSeo{Prdins'17
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f0 Amos makes cookies.

Tlre amount of dough needed to rnake one cookie is 8 grammes.

The density of the dough is 0.5333 g/cnr3.
(i) Find the volutne of doug[ needed for eaob cookie.

The dough is rolted into a spherebeforc baking.
(ii) Calculate the radius of tlre sphera

Wben each cookie is batced, it forms a shape as shown.
The cookie can be modelted as a cylinder of radius 3 cm and a height of 0.7 cm.
The increaso in volume is due to air trappetl in the cookie.

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

A regular hexagonal box is designed to hold 7 such cookies per layer, as shown.

(iv) Find the volume of the box if it is to hold five layers of cookies.

rrJ

TzT

t2l

t5I

End of Paper
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t3

Slai
cos D,lg =

352 +702 -5E
2(3sX70)

lrt
First Second

B

G

B

G

sii 235.70 bllo

a aa

aul I0l I .97 mZ bilb

b CD: 29.6 biii n:28 or ,, = 9 (rei)
a

cl
cos(9Oo - 55 -7o) = -L'70

10
a

I 15.0 crns

cii q = 39,4
aa

ll r= I.53 cm

6
a

ar 9.06
a aa

mt 4.80 cm!
aa

8il
a

1V 514.4145 cm3

a aa

atu k= 28

bia fr,= lOa + 6b

bib SU=4s
bic rtt=-4b14a
biia 3

2

biib I
25

l_
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$30 7
I

8r 9

-xt
b $r5 8ll

ci s22 000 bi P: 68.5

cii 3,50/o bit All points correctly plotted

Smootlr curve dnawn
d I2ggg5.79 bifi Draw tangent at r: 4

Grad = 6.3E
2 l blva x=6.t

ai

II Tlre elerncnt in S roprcsent tlre

total volumg of toothpaste (in
ml) supplied to Econ and

Prinre resnectivelv.

bivb Dirnensions= 2.5 m x 2.5 m x 1.44 m

aa a

llr

a

(roo

8 I I.BCD = 90o (angtes in semi-circle)

IABD = 90o (nngent perpen, radius)

.', ZILBC- ZBCD
ZBDC is comrnon angle

.'. MBD and LBCD are similar

3 I P>-17 bi BDZ AB2
=- =}' 

- 
=-CDIBCI

Since radius = 7-5 crn

,48 =15 and BC = ?.5 cm

sin g)c= I
2

aAc =A(shown)
6

b yl 
.

2x

bii 15.4 cm

I
a

c8l /.DAB: 36' (/. at centre = 2 /.at circurnference)

di - y-l I

(y+3)(y-l)

a,

calr
Z.ABD- 

I80:72 
@ase I ofism. a)

2!
= 54o

dii y=0,318 u- afl caiii 2160

4
a

8l 23x3ax7 cb 1.87 cmz

)l

att k:21
p=6

I t

8l 7.25

.D

u 6

4bi 2n+5
aaa

tIl Mode will be the most appropriate and useful as the

lnanager can stock up more sltoes of size 6.

4btr I 8,n *16
a

IY 1.25

4biii AU +2) is a multiPle of 8 for a

is a positive integer

V TIre shoe sizes of ladies are more consisteut than tbe

men's shoe sizes.
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Qn No. Solutlons
b(r) 5

t2
b(ii) 2

3

b(iii) I
3

r7 a(i) EF-6cm
a(ii)

tan .{EGH=
63]--
84

b 5.6lcnt

c l0:17

t8 Least possible height = 150 cm

I9 xy2+yz2=52+52=50 L
)(Z' ='.,2 =49 _l
Since XIf 

2 
+ YZz * XZ' , XZY is not a right-angled triangle. Hence, XZ is

not a diameter(Anglc in sernicircle).

20 a Time taken : 40 + 23

= J mins

tilne
-.rlt,(nriuuten)

2t a y=2(x+2)2-18

b Eqn:=-2x-10

22 a(i) ZACD - 42e (angles in sarne segment)

a(ii) EC ED

tidf =rio*
Since 42'> 38", ED is longer than EC

b Given angle ABC = 90", AC is a diarneter of the circle (angle in
sernicircle)

Centre is at midpoint of AC.

[Trlrn oYer
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On No.

b

(3, -5)

c x=-3

I3 Price for Timbre works
: (40)(35) + 0.7(3sX20)
:$1890

Price for Tile King
:25(60)
: $1500

Tile king is cheaper

l4 a IM
f, = 

-tI80

4x=-t
5

b t =8h 2Ornin

I5 a Ext angle of polygon = 180"- 125' = 55"

No of sides of polygon = ry - 6.545
55

Since nulnber of sides is not an inteBff, it is not possible to fonn a

b I6 sides

16 a

I

3

5

7

/ nurnber on ball ftom Bag A

2 3 4

g, nutnber

on ball

3 4 5

)
J 6 7

from Bag B 7 I I

9 IA 11

lTurn over
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404811 l/201 TSec4Prellms

Auswer Krlswe e

Qn No.
I a

b 2.28A

2 a -14

b -8rt + 50

3 34-n = 32

n=2

4 a x:2 x3 x5=30
b 694 rnin

5 a x=tOo

b Kite

6 It is not a fair representation as

- only 37.5% of the homes are valued above $500,000 (majority of
homes are valued less than $505500)

- the mean value is skewed by extreme values in the $600,000 < x
< $3,000,000 group.

7 a (22+ x2 )(2y + 3X2y -3)
b -2

b

8 I a(i) 1,2,3, 4, 5

a(ii) 2, 3, 5

b P' are not prime numbers. Sittce Q contains elements that are not prime,

P'nQ is not a null.set.

OR P'nQ = {1,4} Hence, P'r1Q, * S

9 V,,, - S.9721

IO a 5

b ?.

I5

c 26.7yo

ll a 23

b(i) Disagree because the median height in A is lesser than in B.

b(ii) Disagree because more than 25% of the plants in A grow to height

sreater tltan 40cm.

l2 a -5(x - 3)Z

[Ttrn over
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CANDIDATE NAME

Ct.ASS

XINMIN SEGONDARY SCHOOL

SEKOLAH MENENGAH XINMIN

Mid-Year Exa rnination 201 7

INDEX NUMBER

MATHEMATICS

Paper I

Secondary a Express / 5 Normal (Academic)

Setter : Ms Pang Hui Chin

Vetter : Mrs Vivien Tay

Moderator: Mrs Sabrina Phang

Additional Materials: Nil

4048t1

9 May 2017

2 hours

READ THESE INSTRUCTIONS FIRST

Write your name,,reblSter number and class on all the prork you hand in.

Write in dark blue or black pen on both sides of the paper.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

Answer all questions,

lf working is needed for any question it must be shown with the answer.

Omission of essential:working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

lf the degree of accuracy is not specified in the question, and if the answer is not exact,

give the answer to three significant figures. Give answers in degrees to one decimal
place.

For a, use either your calculator value or 3.142, unless the question requires the answer

in terms of n,

The nurnber of marks is given in brackets [ ] at the end of each question or part question.

The total nurnber of marks for this paper is 80.

Errors Qn No, Errorc Qn No.

Accurary Slmplification

Brackets Units

Geornetry tHF'marx.{eil}-ffiF'd
Presentation

'tr'?
rY

P,, rent'-s/G lra rd ia nls .Sio natu fe :

For Exarrriner's Use

This docurnent consrsw oh6d pnnreo

I

I
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BP/S4IE MATH/430

f

Curved surfa ce atea of a cone = ttrl

Surface areaof a sphere = 4rrz

Volurne of a cone : L rrr' h
3

Volume of a sphe re = l 
nr'

Area of trian gle ABf = lrOsin C
2

Arq length =r0, where 0 is in radians

I

Sector area= Lr'e, where e is in radians
2

sin I

ot = b7 + c' -Zbccos.,{

Standard deviation =
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3

Answer all the questiorls.

I (a) Factorise colnpletely3ac -7 c-l8a} + 4Zb ,

Attsuer (a).......... .......-...... tll

(b) lf 9x2 +30r+,t is a perfect square, state the value of *.

Answer (b) fr: tu

Z Solve the inequality-2s2x-7 <19.

ief r..rr...r ?tri.t1t..t........ri.t..r. Vll.

ffurn over
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3 Evaluate, glving your answer in standara lo*,

(s) l7'3 I + 13' 13 
'

4.041* *fr-f83 '

(b) 2(?.8 x Io-')* (3-9 x 10') .

Answgr (a).#..;..t..,.....ir.'.r.,..... tl I

Answgr (b)........, '.. r......... o.. !.r.... tl]

(b) the least possible value of x' - y' -

Arlswer (a).... ............ r.... ' r........a tU

Angy]rgr (b)....... -...D..... '.. r.r.,.....'. tU

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 431



BP/S4/E MATH/433

5

In the diagram, AB = 4 cm, BC = 5 cm, CD = 6 cm, DE = 1.5 cm and lE = 5 cu.

Show that triangles I CE and DCB are similar.

Answer ln triangles nCE and DCB,

E I.5 cm D

Giventhat 
I *l=-l
u v j , expr'ss y in tcrms of rr and,f

[Turn over
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6

.7 An article in a newspaperrcported the Eend in the average global temperatue ftom 1950

to 2010: The article containcd the line graph shown below.

Average Global Temperahlre ("C)

50

45

40

35

30

25

20

15

t0

5

0

r 950 I 960 I 970 I 980 r 990 2000 2010

I5.0

Can we determiue the average glopal temperafiue in 1975 from the tine $aph?
Explain your ans::r.

| : , ::

Ansvter .t j I

l2l
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Solve 63x-t = 16 ,
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Attswer fi =.'............ f . ........ !...,... t21

The equations of the 2 gaphs are in the form y = xn.

For each of tbe following, state a possible value of 'r .

(a)

Answer (a) n =

&)

tu
fif,urn sver
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I
10 Written as the product of its prirne factors,

2160=2{x3'x5,

252=22 x32 x7 .

(a) Fiud the srnallest positive integer I such th"t 
2l;60 

is a perfect cube.'k

Ans:'+er (a) Js -

(b) V/rite down the HCF of 252 and 2160 in index notation.

trl

Ansytgr (b) ..rrr,.......r,....rrotrr.rr.,t. tl]

tl The scale of a map is 2 cm : 0.4 krn,

(") Write this scale in the forrn I : n.

Ansv,er (a) . . . : ... .. ....... . .. tU

(b) 'fhe actual area of a park is 4 km2. Find the are4 in square centimetres, of the

park on the map.

crn2 t?J
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9

12 Solve thc following simultaneous equations.

3x-4Y=25

4x - 5y =32

An*ygr X = ri r r. o. i. rr.,. r.... r. rr. r.. r r. r o.ott

y = t D O t | . . t, ff i..t t... t. r t r r, i r... t r t..t. t3 I

13 In Singaporg Charlie pays $1.45 for 500 ml of bottled water.

Wtrea Charlie visited J.p.r, he paid *220 for 32 ouaces of bottled water.

I Singapore dollars :77,96 Japanese Yen (S)

I ounce =29,57 ml

Is bottted water cheaper in Singapore or in Japan?

You must showyour calculations.

[Turn over
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10

,{zsper .............,....................,. [3]

rs simp,is(#1.(+I
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l1
16 The diagram below shows a solid pet feeding bowl made from a tnurcated right oircular

cone with a hemisphaical depression.

18 crn

30 cm

The truncated right circular cone is madc by removing a cone with base radius 9 cm and

and vertical height of I E cm from a larger solid cone with a basc diameter of 30 cm and a

vertical height of 30 cm. The hemisphericat depression has a radius of 9 cm.

The feedrng bowl is to bc made out of metal.

Calculate the volume of metal needed to make l0 of such fceding bowls, leaving your

t

I

lgf .o....+r......... t.. tr...r.-... CfnS
I

14l

ffurn over
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t?,

t7 Given that P is inversely proportional to 02 + I and that P = 13 when 8= l,

(a) express P in terms of Q,

Ansl+'gr (a),. ..t..o. ....... r..r.'.'.it''.. . [27

(b) find the values of I ufren P - 1.

tt
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I3
l8 The diagnm below shows a sequencc ofpatterns made of squares of sides 1 unit each.

Stage I Stage 2 Stage 3

(a) Smdy the pattern and lind the values ofx and y.

Stage, n Shaded arear.S Perimeter, P

I 4 12

,
b 8 20

3 l2 7E

4 x v

Anw,er (a) x =

v-

(b) Express P in terrus 0f n.

Ans*er (r)......... ............. tU

G) Determine if the number 166 would appear in the P columrU stating your

rcasons clearly.

[21

l.r.r.rrr..r.t.'r..r....!rt.t?D.t,rrrli tU
I

I

,

i [Turfi ov*ri

I
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r9

FE
In the diagram, ABCDEF is an a-sided regular polygon with exterior eurgle CDH = 30o .

The lines CG aud DH ue parallel to each other.

Find

(a) lhe value of r,

ru

(b) obtuse ./.DCG,

(c) ,/,CBD .

:

I
I

I

'^CAOE,. i er r. r. r r. t t, ...

Answgr (b) Z.DCGE ...a,,,..,.r,..... o 
tU

o 
tzl
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15

20 I = tr:.r is an integer such that 40 S x S 50)

I = tx : r is a multiple of 3)

fr=tx:2x*5<99)

(a) Draw a Venn diagraur to illrrstrate this information.

Ansvrer (a)

t21

G) List the clements of A'nB' in set notation.

(c) On your Veon diagr-am, shade the region which rcpreseuts Av B' . tll

ffiurm over
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t6
2l In the diagram, l, 8, C, D, E and F lie on a'circle with ceutre O. AC is the diameter of thc

circle. ZABF = I.DBF = ICBD .

lf Z.BAQ =37" and lBFE = 86o, find, giving reasons for each answer,

(a) ZACB,

Answgr (a) /.A,CB E . .. .. D ..... ..,.... o 
LZI

(b) Z.DCA,

Answer (b) /.DCA= o ttl

i

i zrnnE...D...rf ...r....,o. tt]
i
I

(c) .ffED.
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27,

r7
The staffof I company wero asked about thcir mouthly salary. The results are shown io
thc stcm-and-leaf diagram,

I

')
,3

3

4

5

6'
7

8

9

10

010

055

010

485

600

7s0

98s

050

800

0s0

05s 980

010 050

800 800

800 800

750

999

(a) Find the mean salary of the staff.

Key 3 I 010 means $3010

Ansyer (a) $ ttI

(1,) Find the median salary of thc staff,

Awwer (6) $ ...........r...,,.. tU

(c) Does the riteim or thc median give a better representation of the s"lary qf the

staffin the company? E:<plain your answer.

Att*ter (c)..,.., ....r,r,.......i.r

fl-furn over
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l8
23 3 pairs of whitc socks, 2 pairs of black socks and 5 pairs of grey socks are mixed and

placed in a drawer. On a particular day, Yan Xin woke up late. He raadomly snatched two

socks from the drawer, put them on aad rushed to school.

(a) Complete the following tree diagra:n to show this information,

Firsl

)B

t2l

(b) Find, in its simplest form, the probability that Yan Xin has taken

(t) a pair of socks of the saltre colour,

12l
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19

23 (b) (il) a pair of socks of different colous,

4W:f (,Xii) ........ . ! r r .... t. ,. .... ...o tU

Pledse turn overfor Qae*ion 21
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20

(e) By corupleting the square, exPress x' -6x + 5 in the form (x- a)1 -b '
24

(b)

An-wtgr (a) ,.. -.

Hence,

(i) solve the equation )c' - 6x + 5 = 0 
'

Anstver (b)(i) x =

(ii) sketch the graPh of Y = xz - 6x+ 5 '

Answer (bXii)

t2l

t2l
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25

ln the diagram, ABC is a right-angled &iangle such that two of its verticep l. and B are thc
celses of two circles.

Tho mirtor aro length W = + crn, lf : 5 cm and 8C = 12 cm.
..t
i-,, " (a) Showrhatthe lcngtf oiAf ir 3''titt':,: 

:

Atts*er (a)

(b) Find the size ofthe angle XAP in radians.

Amrtetar. b l2I

trI

) LAY=
ffiurn over
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n

25(c)Hence'findtheareaoftheshadedregion'

AnWer (c)"'r"""'r'o't'r""-"" cm2 pl

END OF PAPER
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Write yeur. name, register number and class on,allthe work you hand in.

Write in dark blue or black pen on both sides of ihe paper.
You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or ctrrection fluid.

Answer all questions,

Itworking is needed for any question it must be showh with the answer.
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Parentls/Gua rdlanls Sio nature:

4048t2

Zffiay 2A17

2 hoursr and 30 minutes

For Exarniner's Use

This document c$n$ists of 'TryP?iffi.qqp#Ue"g'and 0 blank page. [Turn *ver

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 450



BP/S4IE MATHI 452

I

Conpound Interest

Mercuration

Trigonometry

Statlstics

2

Mathemalical Formulae

Total amount =

abc
-E!- 

- 
-.EE--

sinl sinB sinC

A' = b2 + c' -Tbccos /

Curved surface area of a cone = nrl

Surface area of a sphere = { nr?

vorurne of a cone: I rcrth
J

Volume of a sphere : *rr'
3

Area of tiangle A

Arc lenglh =r0, whefe 0 is in radiaru

Sector area = I r'0: where 0 is in radians
2'

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 451



BP/S4IE MATHI453

1.

3

Answer all the questions.

Solve the equation -+ - 5 = 3* 
,x-5 3*x t4l

2, The Hangztrou-Changsa High-speed Railway runs at a speed of 350 km/ir and covem
a distance of 933 km betwcen the'trro cities.

(a) Find the speed of the train in m/s.

(b) Calculate the tirne taken for the hain ride, giving your afttwer in hours and

minutes, corrcct to the neatest rninute.

tzl

t2l

3. (a) On I2 September 2013, Tyler invested some money in a bank that pays simple
intcrest at a ratc o:f 3Vs per annuro. He received $573.75 in total interest on

12 Deccmber 2015. Howmuch money did Tyler invcst in the bank? t2]

(b) Tyler also investcd $I2 000 in another bank that pays comporrnd interest at a

ratc of 2,25% per annun compounded hdf-yearly. How much;rnoney will
t2I

4"

7 crn

0

FQR is a rigbt'angled triangle in which lPRg = xo, PQ-- 7 cmand Pfl - 25 cm.

The point S lies on pi produccd. 
'Write 

down, as a fraction, ttre value of

(l) coslPrRS,

(b) tan(90 -r)o,
(c) sin(l80 - x)o.

R

{21

Ir]

trI

ftt*rn evsr
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t

).

up into 2 secttons)

ns. The height of

(a) If the curved surface area of cone P is 250 cm2' calculale the curved surface area t?l

ofthe original cone'

CalculatetheratioofthevolumeofthcoriginalconetothevolumeofconcP.,,J

Ifthevolumeofsectionpisvcms,calculatethevolumeofconePintermst2]
of Y,

(b)

(")

t2l

t2l

h\ 4 f-l)
6. The position vector of point ,{ tt 

[r,) 
and AB = 

l. o J'

(n) n"a l7{ '

(b) Find the coordinates of B'

(c) Given that 6 is parallel 
'oTe ^adb=(,iJ'find 

the value orft' t3l

L
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5

The curnulative frequency cruve uetofriiisrams rhe marks obrained, out of 100,
by 500 students in XMSS Mid-yeu Examination,

(n) Find

(r) the median mark,

(ii) the interguartile range,

(iii) tlre percentage of students who spored less tharr 50 marks.

(b) Given that l5% of stude:rts scored a distinctiorU find the minimum mar_ks
students rnust score ta get a distinotion.

(c) The samo 500 students sat for their Preliminary Exanrination. The box and
whiskers diagram below illstrates ttre marks obtained.

BP/S4IE MATHI455

lll
t21

t2l

tll

(r) Which cxamination was more difficutrt? Give a reason for your answer. tt]
(i0 whioh examination had more studeuts scoring morc tban 70 rnarks?

Explain your answer tll
I

I
I

Fum cver
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6

E. ThefigureshowsatrianglePgnwith P(1,1),9(-1,2)and R(a,b\. Thegradientof

P8, PR and Qrt are -2n, Lnand n respectively.

aFt,2)

Find'

(s) the leugth of PQ,

(b) the value of n ,

(c) ttre coordinates of .R ,

(d) the eqtration of line QR .

BP/S4IE MATHI456

t?l
t?I
t3I

tzl

P(t, t)

e. (a) rtisgiven,*,r=[-1 3) 
*. r=(f, :]

.:r''Find ;.

(I) ratrixPif P=trP,

(ii) matix Qif A+ZQ= 23.

O) A tour agency,records the weekly everage number of tour packagcs to Japan and

Korea sold in the'months of May and June in 2016.

In May 2016,25 Japan tou packages and 32 Korea tour packages were sold

weekly. In Jnne 2016, 30 Japan tour packages and 40 Korea tour packages wcre

sold weekly. This information can be rcpresented by the mahix

ttI
t3I

It is assumed thattherc are 4 weeks in each month.

(i) The prices of the Japan and Korsa toru packages in 2016 were $690 and

$900 respectively, Represent the prices of the tour packages by a 2 x I

column uoatrix N.

Evaluate the noatrix f = qLN.

State what the elenrents of B represent.

The tour agency decides to offer a discount on the tow packages bought

in May and June 2017. The agercy estimated a30o/o iacrease and 60%

incre&se in the sales of thc Japan totr pacy"ages and Korea tour packages

respectively oomparcd to 20l 6.

By using maEix multiplication involvng f,, calctlate the total estimated

nrrmber of Japan and Korea toulpackaees so,ld weekly in May 2017 and

(ir)

(iii)
(iv)

tu
121

ru

June 2017 respu t2I
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7

In the diagram, aAcB is a trapezium where lC is parallel to oB. The lines oA and

BC areproduced to the point D such *,"t $ = -f .

AD2

obB

(a) Givcn thatffi= t End 6il =b,exprcss, as simply as possible, in terms ofa
and/or b,(i) fr,
(iD fr,

--+(b) Given that OE = 3a * 2b,

.(i) state the name of the quadrilatcral ODEE,

0r) explain why O, Cand E lie in a stiaight line.

(c) Find'

(i) arer,of MDC

(ir)

area of AODB '

area of LoDB

area of quadrilateral OD;EB

BP/S4IE MATHI457

[2]

t3I

trl

lzt

ffurn over
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-t

I

ll. In a laser taB enclosure, A, B, C and D are points on

C and D. Z.BAD =75o , I,BDQ = [00" , AB = 70 m

level ground, wi th A due north of
and CD = 30 rn,

(a) Show that the lenglh of BD: 68.65 cm, correct to 2 decimal placcs.

(b) Calculate

(i) the bearing of D from 4 tll
(iD the length of CB, t2l

(iii) the area of MBD . l2l

In a game, Mario at point I ran along the path B/ towards poinl I at a spccd of
8 m/s. Sonic at the top of a 20-metre high guard tower at point D spotted Mario at

point 8.
He fired a shot that hit Mario when he'was closest to the guard tower.

Assurne that the time takcn by the shot to hit the target from the time it was fired rvas

negligible.

(c) Find

(i) the angle of depression of Mario from Sonic whcn thc shot was fircd,

(ii) rhe time that elapsed from the instant Sonic spotted Mario at point I to the

instant Sonic fired the shot.

tzl

t3l

t2l

North
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12. Arswer the wbole of this guestion on a sheet of graph paper.

The speed, u, in metres per second of a toy c,ar on a race kack propelled by a spring

Iauncher is given by u = 5 + 4t -t2, where r is the time in seconds. The table below

shows the corresponding values of t and v.

(a) Drawtlre graph of v=5*4r-,e for0s, s5. Use a scalcof2 cm to I son the

horizontal f-a,xis ald 2 cm to I m/s on the vertical v-o<is.

(b) Lfse your $aph to find the ma,rimum speed reached by thc car.

(c) (i) By drawing a tangen! find the gradient of the graph at the poiat wtreu
l= 3.5 s.

(ii) Use your answer to c(i) to cxplain what was happening to thc oar at

t=3.5s.
(d) (r) Byadding esuitable line to yoru graplr, solve 4r-rr -2= 0.

(ir) What do the solutions represent?

13. Mr Mah is a motorcycle sbop owner in Singapore who sells braod new motorcycles.
He is luterested in importing the brand new lGviesaki ZIOOSX motorcycle from
Japan, Thc total costs to be incurred fo'r irnporting tbe motorcycles to Siagapore, 

,,,,,,r:

inolude the qmount payable to the rnanufaciuter, shipping costs, gOvernment taxes :.: ':

and duty.

trnfomrationthat Mr Mah necds is on thc following page.

lylr Mah is interested ia importing 20 motorcycles to sell.

(a) Calculate

(i) the cost of each motorcyclepayable to the maaufacturer,

(ii) the shipping and insr.rance coqt of each motorcycle.

Mr Mah targcts a profit of liYoof his total costs incuned"
Mr Mah nepds to decide how much he should sell each motorcycle.

(b) Suggest a sensible selling prioe for each motorcycle,

Jtrst'$ your proposed selling price with a concluding statement.

BP/SAIE MATH/459

13I

tu

t21

ttI

t4l

tu

tll
tzl

17)

I 0 I 1.5 2.5 4 5

v 5 8 8.75 8.75 5 0

flurn sver
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10

The fo*owing is extaoted fiom the Singapore Land and rransport Autbority (LTA.) website'

Fnyr r r.l,rrrDnvlT .n'.S & SCOO{fEBS

and systems-

,,ffir'#H; ARF are government taxes to be paid by the importer for the registration of the

i

hcrurer of the motorcycle'

I

I
I

motoroyelss for sale in SingaPol"i

I Oh{V (OPen Market Value) - Refcr'

Iy of q f.gv Pt e Srr*Sifi c a tip q s

Motorcycle Model Kawssski z'1t00 sx

Yesr 2017

weight -.228k9

9gg$ Pavabls tg Manufqcturet

Price Per Unit (SS)

Piscount fo r nuEgh fl F.es:

> 9 units

> 19 units

> 29 units

s$18,250

2.svo

5.lYo

7,50/o

$h.!pe!"s and [Fsurtlce coqt:

Net weight

aOOO - 3;999

3,001 - 4,000

4.001 - 5;000

imt._rgoqq

transPort infrrastrucurs
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t>l Li 3 rJr-+
ta) $5agcrT

if) %-\(yilLrf3 )

t') H,fra

15) 4.o tso 
yL

11 ") ?= ATt

b) -S c/' -'-9

tS al Ls l6 /Y'36

td f=tr"tLf

F,) a] n=t>

t) {sc

c) t o

)z o\ fi +7+l qs

,;) s16?"rCI

)s t4( ) &
b)#

2H- ") Ct - s)-- r
\

[n,) lcrs

)sd 0"q ?3

d -2& -6
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u)

D

>)

to)

c

+e)

D

f3{"-J)(c.-6b)

L=)k

*!.L1 i)

J.g( Kdi

3 qts6xt&

48
-+q

V

lt+VC Vl'fr 'n^ z,.rtt{

?
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t){
d

Y

c) gt 1(1-) ) 4'1 =x 
r1

a'

il )((f, )

(

e /L F ( '/ll] 
u/

Yq

rta)

(-)
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,e() 2(r-+ wq
') ) d t). )*] r

Q3 ql SBsaD

*a) *''(-4-t b)

c) gin (th),-tr ) :

t)

b)fl

[a) -f";l> al Gt,z) c) ty1=-3.?

1^,,) rl Q,) zL ii i I +*(t') 61 
a:f{,oJf
{-but*

(v1?1t<. ({** >tff
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VU$SF ESI.IAK SECONDARV SCHOOL
PRELIMINARY EXAMINATION 2O IV

fi#, NR$ PRES/IDEM SCTIOOI. 7XE F'CST PRES'D€IfT SCHOOI I'IE F'EST PREEOEflT SCflOOT T'€ F'EST PRfEOEflT SCIIOOI 
'H€ 

F'RST PRES'OEfrT SC'loOL

rHSF'nSrpSES'OErrScf'oot IHEFrsr$rpREgoEffrscrtror r,rEF,RsrPRtgDtrtfscfrgor rEFrRsIPREEoS,srsct,oot nEF,FsrPRgsroE frscHoot

CA$\BDIDATE

NAME

CLASg INDEX
NUMBER

IUIATHEIUIATICS

4 Express I 5 Normal (Acadermlc)
Paper 1

Candidates answer on the Question Paper

4048 t01

16tt' August 201 7

2 houre

READ THESE INSTRUCTIONS TIRST

Write your name, class and index number on all the work you hand in.

Write in dark blue or black Pen.
You may use a HB pencilfor any diagrams or graphs.

Do not use staples, paper clips, highlighters or conection fluid.

Answer all questions. 
'

lf working is needed for any question it must be shown with the answbi.
Omission of essentialworking will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

lf the degree of accuracy is not specified in the question, and if the answer is not exact, give the answer to

three s(Tnificant figures. Give answers in degrees to one decimal place.

For n, use either your calculator value or 3.14?, unless the question requires the answer in terms of n.

At the end of the examination, fasten all your work securely together.

The number of marks is given in brackets I I at the end of each question or part question.

The total number of marks for this paper is 80.

For Exagxnimer's Use

Setter: Mr ErEc Kch

This docui'neni consists cf LU. p:'inted pages.

[Turn over
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E. Eveluate the follolving,

.3-

Answer all the questions,

leaving y'our answer correct to four significant fi.-eures.

-3.32.x iZ'
r:

3.

Answer ............ tll

2. The value of a house decreased by r4.3%between 2000 and 20r6.
In 2000 the house was valued 

"t 
$gSO OOO.

Find its value in 2016.

A container is unloaded by 6 men
Given that all the men work at the
corttainer.

Answer $. . .. .. . r.. . . o.... D. .. ... [2]

in 24 minutes.

same rate, find how long it would take 9 men to unload the sarne

: Ansvter ....t.rrr.., minutes [2]

O)vr rr-ir Fifr,sr pRE*q,DEruT scHoot-
PP.EL If,IINARY EXAT./IINATION 201 ?4 EXPRESVS Npr.crni (.Ar.edemict

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 470



BP/S4IE MATHI 472
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4. A car manufacturer states that a particular car

o Uses 5 litres of ti:el in travelling I00 km

o produces I t5 grams of COz for each kilometer travelled'

Use this information to calculate the mass of COe produced by t litre of fuel'

Give Your answer in kilograms'

Answer .....r..tr.r-..""" kg [2J

5. (a) Fac orise completely 50 p' -72q' '

(b) Solvethe quation + +=l'
fh(c) f = r, h. 

Make h the subject of the formula'

Ansu'er (a) " "' t2] :

'Answer (b) """" 121

Answer (c) "" ""' t2l :

,

ovr ri-re Frasr PEEStgENi schocl i . -.-...., 
i 

'""'I\{INARY 
ExAldlNArloN 2017

' 
4 EXPEESS/5 Nomai mcad€mlc) 

t

:
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6.

'5'

Sirnilar buckets are avaiiable in two sizes.

The larger bucket has height 30 cm and base diarnerer l6 crn.

The srnall bucket has ba-se diarneter 8 cm.

(a) Find the height of the small bucket.

(b) Given that the small bucket has volurne

lnswer (a'S cm []

Answer (b) .... cm3 121

7. l}re temperature inside a greenhouse is p'C, and outside it is -9"C, wherep andq are positive

integers.

Write down an expression for
(a) the difference between the two temperatures,

(b) the mean of the trvo temperatures.

16

850 cm3, find the votume of the large bucket.

4 E,{PRE $5V5,\tor'inai (A,;aCernicl

,Answer(a) 
...,. .......,...'C Ifl

i Ansvrgr (b) . .,,., .,. D ,.....,.,... "C tll
i PRE!-IM'NF.RY EXAMINATION 201?tOyr rxe Fiftsr PRESTDE:',-T scHooL
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8. creen Line trains run every I 0 minutes.

Red Line trains run every 20 minutes'

Purple Line trains run every 35 minutes,

one train from each Line leaves the city centre at 09 00.

After how many minutes wiil trains from all three Lines next leave the city centre in the same time?

9.

Answer

sides of a reBular polygon. Given that ZRPO = 20o,

minutes [2J

(e) /.P.R,S =

pR ELttvltNARY EXAMll.lAf tL.)N 2017

P8, QR and RS are adjacent

calsu late

(a) the exterior angle of the polygon,

(b) the nurnber of sides of the polygon'

(c) ZPRS,

Answer (a) ....'...,"t"'o""' ""'t """ r tl]

(b),.., r......'..."" "'r"'t'r.." tl]

. 4 E)IP'RESS,3 l*k'li'rAsl lA'cs'jemn)Q'ti t iiE FiRsr PFiESiSEl"il' scHocL

tll
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'7 -

I0. P is direc:tl1 proporticinal ro gr,

It Q is increasecl br'20()9'o. find the percentage increase of.p

IL Solve the inequatities !o'={ +2< 5 + 4x< g.
3

, .1"

show your solution on the nunrber line,,belorv.

Answgr ............r.. ......or....... % tll

.ta?-s-8s

t3l

@r't IHE FTRST pRE$rDEilT scHocl
PR EL IT,4II.iARY EXAMIN,AT IOI.I 2Oi7
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'8'

The diagram shows an equilateral triangl e PgR

PR = (, +3y -7jcm,

rvith PQ = (2x - 3) cffi, QR= (l 5 - x -y) cm and

(x+ 3y-l)cm

(a) Using the information shown in the diagram, write down and simplify trvo simultaneous equations in

x and y.

(b) Solve these equations to find the value ofx and the value ofy.

(b)x :,,..,..?r! .. y :,.,,,,..,., t2l

R

i?i'l ri-,E FIRST ptiES;oEt{r gggr:p3. PRELII/'If..IARY EXAMINATION 2Oi 7

(2r - 3) cm

(15 - x- y>crn
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I 3. The in foi'rnat ion shi:: r,,'-s

in 20I 3.

-9-

titc cotnmon in.jurics chil.lrcn.sLtlftir in tlrc L,rrircci Stalcs,riAmcrica (LiSii)

,U $ltlrlon itlfU Jtd ftrnf fornpr tffe, tOOr.V

(a) Flxp la in onc w'ay in w'hich the infirrnlarion is misleading.

,,lt?sl+,er

...:::,.

(b) Suggcst ooe rccommcndatiou to overcome tlrc mislcading information provided.

Ansu,er

t2l

lrl

A rnap is drarvn to a scalc ol I : 50 000.

(a) An airport rLln\\'a)' is reprcscrrted hy a tinc of'length 5.8 cm on thc

aciLlal lengtlt of thc run1,t'B\,,.

(b) The actrral area of thc airport is 6.5 km2. Calculatc" in square ccntimetrcs. the area on thc map

rvhich rcprcscnts thc airpon.

.l ti.\u,e r (a) km I i ]

(ir) 'r' ctn?ili

l, ii l., l,ij; \ A rt i i: :1 A tvr, i lr .4 I 1c,.1':d 1 :,

11.

rnap. (-laiculate. in [,:,rn. tlre
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f 0 -

tr 5. (a) Sketch the graph of. y=(l -xXx_3)

(b) (i)

(ii)

Express xr-4x+5 in

Sketch rhe graph of J, =

the forrn (x - a), + b .

x'-4x+5,

Answer (bXi) xz _ 4x +5 =

(ii)

.l

12l

trl

G'ri j'i*E F?RSi pf-;ElittrEr{l 
SCijCCL

F F; E i i r\t i ft A R "{ i: h t,.tvl !h1.4 -i 
lC) Lrr 2 D,; I

tzl
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16. A compan-v produ different sizes.

The follorving mat n, in thousands of litres and the cost

per litre in cents, fo vour in 2 different sizes.

Raspberry

f \ Regular Large
Its 26 18

Regular I Cost ( 45 60 )
I

Larse I I+ 24 16
"(l

(a) Find (4s
. (ts

60) 
[, 0

Answer (a)

(b) Explain what your answer to (a) represents.

Answer (b) .............

17.
e = {x : x is an integer and 0 < x < 15}

.tl = lx: x is a prime number)

.B = tx : x is an integer divisible by 3 )

Draw a Venn diagram to illustrate this information, showing elements in each set clearly.

t2I

tll

, nswer

Ovi rse Frflsr PRESIDEI'{T scHocL

lzl

PRELIMINA.RY EXAMIIi/IT ICF] zOi 7
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18.

12-

AB1D is a trapezium in wrrich Bc = g units- .4 is the point

(-1,4) ' The area ofthe trapezium is 50 Square units.

(a) Calculate the length of AB'

(b) Find the coordinates of C'

(-4, Q) and B is the Point

Answgr (b) (..'..o..i"",

,Ansv,g, (c) (.........,.", "'""""')

Answer (d) cos /-ABC 3",""!l!" "{e' rr"'

tt l

ttl

(c) Find the coordinates of D'

(d) Write down the value of cos IABC '

t2l

trl

MtATiiEiVitr'TlC S PAPER 1

1 qlr-!. Ef !/i |?rr?r iA98'd"9ln'c)

A ?4,a)

Oyr tne FiRsT PREslDEl"iT sclrcol
PRELIt.TtN ARY EXAMINAT IOI''I ?01 7
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19. A production line produces loaves of bread with a mass of 500 grams each.
Two separate production lines, P and Q, were operated and l0 loaves were taken as samples from
each line r*,hich had the following masses:

Line P 502, 487,488. .+90. 5A7,500, 198,49 ], 50-(, 490

Line A 510, 501. 482, 489' 496,506, 478, 489, 503 , 492

(a) Find the mean mass of the products from both lines,

Answer(a) LineP........................ tlI

Line Q..................,.... t ll

(b) Find the standard deviation of the product mass from both lines.

Awwer (b) Line P...... ......... tl l

(e) If a loaf from each line is picked at random and each weighs 480 grzms and 485 grams

respectively, which line did the lighter loaf likely to come from?

Justifu y'our decision with explanation.

Anwer

MATiiEh[A.TICS PAPER 1

4 EX.FRESS/S }Jgrn'iel (L.:aoemic) 
r

@vi IHE FrRs? PRE*qtDEt,tT scHocl PR ElIMINARY EXAMINA.TICN 2C1 7

t21
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2S. On a plate there are ten biscuits'--' 
F;;; li..t 

" 
ui..rits are round and six of the biscuits are square'

Joe ehooses u uiscuii at random from the plate and eats it.

I{e then chooses another biscuit at random from the plate' 
'

Thetreediagram,r,o*,thepossibleoutcomesandsomeoftheprobabilities.

First bisctdt Secod biscuit

nilod

sTIrc

rud

squse

Complete the tree diagram'

calculate the probability that Joe chooses

(i) two round biscuits,

(ii) one round biscuit an,c one square biscuit'

BP/S4IE MATHI 482

Answgr (bXi) .... rt"'ir"o' r " " ""r' t "o'i tl]

(bxii) . ' ' ' . ' '! ' ' I t ' ' ' I ' ' ' ' ' ' '! ' ' ' ' ' ' ' ' [2J

t2I
(a)

(b)

frrl,.TFIE tvIF TICS PAPE R 1

gvr IHE Flp.sr PRESISEhiT scHool
ExP r< E S Sis NgraYf (nge-geqic)

PREL I hqth\,ARY Ey.Ar4lFIAT lot{ 2c'1 7
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- f 5 -

2I . (a) S implify the express ion

notat ion.

(3r'),)'* (5r -'yc)-', giving your enswer in positive index

(c) Express the number 0.00405 89 in srandard form.

Answer

Answer (b) p :

Attsv'er (c)

(a)

32s -!p-2 +Zz

tzl

TN4TFTEI/ATII'; S PAPER i
4 EI,PF.ESSiS Norma! (Acs,jenrrj)

eyr ;irE Ftnsr FRESIDENT sciJool
PR ELIM|FIARY EXAT.TINATION 2A"7

tll
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11
Lt tt

[3'r (m\
(a) CiventhatP =l-^f andq =1 . I'' [4] \i)

(i) lpl ,

(ii) the value of m such that P 1'

16

find

q is paratlel to the l'-axis.

(b) In the diagra m, OABCDEis a regular hexagon. il=L, AB = b'

(I) Express the

+
(i) oc,,

(ii) Bb,
.+

(iii) AD.

(tD What tYPe

fbllowing vectors, as simply as possible, in terms of a and b'

of quadrilateraI is ABcD? Justi fy your answer using vectors.

(ii)

( iii)

Ansv,er (aXi) tu

Answer (a)(ii), , . . . ' . . . . , . 1 . . " " " "' I l ]

DE

tll

til

ttl

lil

rlvi ri-,8 f,iF-tr i--ii:S'l;gltr sci!'!oL
pR. EL lttii'iAfi Y EXirM lri AT ICN 3C1 7
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23. All construction lines rnust be elearly shown.

(a) Construct, and label clearl.v, the quadrilateralABCD in which AB = BC: CD, ZABC = 7A"

and IBAD = I00o.

The line AB has been drawn for you. t2]

(b) On the quadrilateral, construct

(i) the bisector of angle lBC, tll

(ir) the perpendicular bisector of the line BC. tll

(c) The two bisecrors in (b) intersect at the point P. Measure and write down the length of BP, in cm,

correct to l'decimal Place.

Answer (c) ...

B

@vi rirE Ftngr PF.EslDEt\iT scHooL PRELIilI|NARY EXAMINAT ION 201 7

tl l

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 484



BP/S4IE MATHI486

YUSOF I$HAK SECOHDARY SCHOOL

PRELIMINARY EXAI'IINATION 20 17

rfiEflRsrpREsioEl{Iscflo0( ruEFrRtfpRistgEt{tECHOOL rrrEaRSIPSE$OErirSCHOOt TrlEFlftSrPRESroErrSCrcO( Tr{EEflSTPR€Sr0€raI$CfloOL

;E;i#ilUodviiiiidir rnansrpa'EsrDE^'tsclroot rHEF,ftstPrttsrorirrscHooL rlrEriasrPREs,Ds,YTscrroot rHEFrRsrPREgoEIvlscttoot

CANBIDATE
NAME

CLASS INDEX
NUMBER

Mathernatics
4 Express l5 Norrnal Acadernic
Paper 2

4048102

18 August 2017

2 hours 30 minutes

Additional Materials: Answer paper

Graph PaPer (1 sheet)
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Answer atl questions.

tf working is needed for any question, it must be shown with ihe answer.
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t2l

Msth effiilt ical Fo r*tx lae

Compound interesi

Mensuration

Trigonometry

Statistics

Curved surface area of cone = nrl

Surfacs Brea of a sphere = {Er,

Volurneofacone: I ,-'1/rr:h

Volume ofa sphere = t nrl
3

fuea oftriangle ABC:

Arc length : r0, where is

Sector area : 
*,rro 

, where

lrtsin c

0 in radians

d is in radians

sinl -ilE=ffie

az = b2 + c' -Zbccos r{

Mean= Ee
Z,f

Standard deviation =

@vrrxs FlRsr pRESTDENT scnooL
PRELIfuI INARY EXAT4TNATION 2017
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tsl

l. (a) Solve the eQuation (f * 4*)' = 81.

(b) lixpress as a single fraction in its sirnplest lornt -J= * -^ l*
2x"+-3 ?x-|

(c) Irind the integers.I such that 2x+ t <9<3x+1.

(cl) l'actorise comptercly at + 9b2 - 6ab -2a't'6h ,

BP/S4IE

PREL IMINARY EXAMINATION ?O17

t?_)

t2l

MATH/488

L2I

12)

2, (a) A string of'beads on a tabtr.' is partly covered by a piecc of cloth as shown.
'l'hqre arc 2 whitc bsads betwecn every 2 black bcads.

Attogether, there are l4 black beads.

John guessed thst the nurnber of wlrite beads was 28.

Do,you agree? Justily your decision with calculatiolts.

is givcn tlrat 3b = 4a arrd 2c = 5a .

Find a: b: c -

lf q+D+c=10, findD.

t3l

12)

t3l

(b) It

(i)

(ii)

@Yt rt.rr FIRST PRESIDENT scHooL i,
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3.

t4I

John bought x light hulhs for $25.

(a) Write down an expresslon in terms of x for: the price,

bulb.

irr dollars, he had paid for each light

(b) He wanted to sell each light bulb ar a profit of 50 cents,

Show that his selling price tbr each light bulb was $ 
50 + t 

.

trl

tll

terms ofx,

light bulbs.

trI
tll

2x

managed to sell I light bulbs at this price, Write down an expression, in

the total amount of money, in dollars, he had received for selling t6e g

the nurnber of light bulbs that remained unsold.

(0 tlence or otherwise, find the nuntber of light bulbs John had bought.

(c) John

for
(i)

(ii)

(d) John sold the remaining light bulbs at $2 each.

Write down an expression in terms of.r for the total arnount of rnoney, in dollars, lre had
received from selling these light bulbs. 

tt1

(e) John received $46 altogether.

Form an eguation in x and show that it reduces to .y' - 29 x + 100 t3l

t3l

@n rrre FtRsr PRESIDENT scHool PREL,I'INA,RY U(AMINATION 201 7
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t5I

4.

Figure I

Figure I shows the quadrilateral ABCD. Quadrilateral ABCD represent a level enclosed area for
the rabbits with a Path BD.

A8=600 m, BC=1040nr, BD=9l0mand Z.CBD =42' and ZBAD=llg.,

(a) Calculate

(i) LABD,

(ii) the length of CD,

(iii) the shortest distance from C to BD.

(b) An eagle is flying directly abovc the path BD at a height of 500 m.

calculate rhe greatest angle of clepressiorr of the point c as see n by the eagle.

t4l

t4l

l2l

t2l

4Ex
@vr tne FEST PRESIDENT'soHool PRELIMIHARY EXAMINATION 2017

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 489



t6I

BP/S4IE MATHI491

t2I

t2I

5' P' 8, & '9 
and r are the different shaped blocks of ice stored in the refrigerated enclosed room.

(a) At I0 p.m' on Monday the cooling system failed, and the blocks started to melt.At the end of each 24 hour period, the volume ofeach utoirr w"s 14% less than its volumeat the stsrt of thar period.

(i) Block P has a volume of 7500 crn3 at I0 p.rn. on Monday.
calculate its volume at I0 p.m. on wednesday.

(ii) Block Qh:ad a volurne of 6490 cm3 at l0 p.m. on Tuesday.
Calculate the volume at 10 p.rn; ofl the previous day. '

(iii) Sftowing yoor working clearly, find on which day rhe volume of;.Il was half itsvolume at I0 p.m. on Monday. - v"! Yrqr'.rr rr's 
lzl

(b) At l0 p,m. on Monday, Block swas a hemisphere wirh radius lg qn.
Calculate

(i) its volurme, 
LZI

(ii) its tqtal surface area. 
, ,,,, t*l

(c) As block was arways.geometricaily simirar to its originat shape.It had a v when irs height was 12 cm.Calculate volume was l0g0 cm3. pl

4Ex

@fl rHe FtRsr pRESTDENT scnool
PRE Llti4lNAR Y EXA liltNATtOtJ zOt z

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 490



BP/S4IE MATHI492

{71

6. F-igure 2A shorvs the ctoss-.section of art underground train tunnel.

I
I
,

t

\

\
\

rdr I

I

I
/

\
\ \irr 

- 

-'t'-/

Figurp.2A

With referencc to Irigure 28.
AB represcnts thc horizontal track surface, where the
concrele.

Arc AyB represents the metal cciling of lhe tunnet.

O is tlre centre of the circle witlr radlus r tnetres.

X is thc midpoint of AB and its vertically bclow L
Given that AB= XY = l6m.

(a) Ca lcu late

(i) the vatue of'r,

(ii) /.AOX,

Figure 28

shaded region beneath it is covcred with

t3I

PRELIMINARY EXAMIHATION 201 7

t3I

trI

(iii) the volume of concrete used for tlre tunnel, given the tunnel is 900 m
Iong.

(b) A similar rnodclof thc tunncl is nradc.'['he radius of thc rr:odel's cross.section is
5 sm.

Calculate the curved surface area of the model's ceiling.
t3l

(c) A I 30 me rre long train travelling at a spced of 50 km/h entered the tunnel.
Calculate thc tirne, in minutes and seconds, needed for the train to cornpletely travel out of
the tunnel. pl

@vt rne FrRsT PRESTDENT scHool
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Figure 3 shows tl're circle ABSQ'

ABSO has centre O. TQP and lr'Sfr are tangents to the ciicle.

Z}T5=64, Z.SAB = 32" and /AC8=7I .

(a) Joseph hat thcre are at least three right angtes 
in f 

igure 3.

lustiFy vvith workings and reasons. ::ii '1

(b) Calculate

(i) /sQB,

(ii) /.TO8,

(iii) /,A88,

(iv) frSR -

t3I

tt I

t2I

lzl

t2I

MATHEMTATICS P2

4 Epresg l5 Normal Acadernic

II

t,
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tel

8. A wooden cuboid has length 20 cnr, width ? cm and height 4 om.

Three hemisphere, each of radius I.5 crn, arc hollowed out of the top of the cuboid, to
leave the block as shown in the diagram,

(a) Calculate the volume of wood in the block.

(b) The four vertical sides are painted pink.
Calculate the total area that is painted pink,

(c) The inside of each hemispherical hollow is painted white.
The flat part of the top of the block is painted green.

Calculate the total area that is painted

tr4ATH€illATlCS p2

4 ExpF s! / 5. Normal Agl{eflp-

tzl

ttI

tu

tlI

PRELIM TNARY EXAMIT.IATION 20 17

I
t
l
I

I
Joor----t-- -tsr- at----.t-irr 

-!r!->o---------
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9, Answer the whole of this guestion oD a sheet of graph paper"

The variables x and y areconnected by the equation y - 4x + 
60 

- 30 .

.r

Sorne colresponding values ofx and y are given in the following table.

(a) Calculate the values of a and 6. tl I

(b) Using:the scales of2 cm to reprcsent I unit ofx and I qm to represent I unit ofy, draw the

graph of y = 4r+*-30 for the range l'5(xS8. t3lx

BP/S4IE MATHI495

trI

t2l

121

(e) Frorn your graph, {ind

(i) the least value of/"

(ii) the range ofvalues ofx for rvhich y = 4r + 
60 

- 30 < I .

x

(d) Find, by drawing a tangent, the gradient of the cur-ye when x = 5 .

(e) By drawing a suitable straight line on the same axes, furd the solutions ofthe equation

3x1 + 60 -30x = 0. t3]'
:

@U rHE FTRST pRESIDENI'SoHOOL MATHEIilATICS P2

4 F-xgrear l5 NorrnEl Acedamic

x 1.5 )
,H 2,5 3 4 5 7 8

v t6 a 4 2 I b 6,6 9,5-

PRELIMINARY E)GIilINATION 201 7
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t11l
10, All cmployecs in Singapore have a compulsory savings known as tlre Central provident Fund

(cPli).

l:ach rvorker is requircd to save a ccrtain pcrccntage ot'rvhat hc earns cach month rvith the CpF
and thc empluyer contributes arlDlher percelrtage of his salary to his CPF account.
'l'hc totalCPF contribulion is then kept into 3 accounts in the proportion as sSown in the table
be lou,.

eontritxtion rates mm ! Jelury20l6 forgr-ryaE_sec!9l_at:d_puhlic.sge-Loruaryrensll,t:ebte

cmnlovees beine:

- Singapore Citizcu

- SPR* li<lm the third year of olrtaining SPR status

- SPR during the firsl two ycars olobuining SPR status but who has jointly applied with
cnrploycr to contributc at fullernploycr-full employce ratcs

*SPR (Pennanenl Residcnt)

55 and belorv

Above 55 to 60

Atisvs 60 to 65

Above 65

Ittg'11S4r\

A llocarion rarcs frgn1-!_ JanuarJ 201 6 foj private sectorlAdpUti" .ectomorr-n

s.Dplgsgs

r3

7.5

5

13

I

75

tB-5

12.5

35 and below

Above 35 to +5

Above 45 to 5tl

Atlove 50 to 55

Above 55 to 60

Above 6O to 85

Above 65

?3

?1

19

t5

t2

3.5

I

115

3.5

25

10.5

10.5

105

10.5

6

7

I
I

10

@r rne Ftnsr PRESIDENT scHool f\tAl HEtiAATlGS P2
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t12l

In October 2016, Mr Ong who is 38 years old, earns $3000 a month, while his wife, who is
34 years old, eams $2000 a month.

(a) Calculate Mr Ong's contribution and his employer's contribution to his CPF account

monthly. t21

Both Mr Ong and his wife have just paid the l0% downpayment for their HDB flat which

costs $400 000. They intend to pay the rest bver a period of20 years.

(b) Calculate how much they w.ill lrave !o pay per month for the 20 yeam. 121

For a part of the amount they have to pay, the Ongs will use the money from both their

Ordinary Accounts, and they will bonow the bslance fiom a bank.

(c) Show that the amount from both their Ordinary Accounts to be used for the monthly
payment of the flat is $1090. t2]

(d) Calqulate the amount of money they have to bonow from the bank over the period of
20 years. tll

.. iii

ret6hgs have to pay a sim.!,lc interest rate of 1,4*a/o for Year I and I ,58olo thereafter. ,i; Tt

(e) Calculate the total amount they have to pay the bank after 20 years.

-End of Paper-

@YI THE FIRST PRESIDENT SC}TOOL MAT}IEIIIATES P2 PRELIMINMY S(AMITIATION 2017
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-18-

YUSCF TSHAK SEC(}N$ARV SCHOCL
PRELI Ib! f,r.IARY EXAMINATION 20 I ?

M.4,T}TEMATTCS PAPER I
SEC 4E/5N

&lls.RKut*GSCHEME

I

fi r* + , 
r*dian rnode!

2 $s50000 x (r oo- t4.3'f/o

= $72t450
MI
Ar [2]

L
J

4 I litre = 70 km

20 &m will ernit I Is x 20 = 2300 $arns of COr
2.3 kg

5O p' - 7?g'

z|s p' - r+s')
z(sp-oqXsp+6E'l

MI
Ar tzl

I s(h)

I

I
t

t
I

i

t2 t2
3x;6 -4x - 4 _

L2:
-x-10 =12

''Aa

x=-ll .,
- 

-a-:

It

MI

AI [2]

5{c}

6{*}

h-r[lJ' qrr h-d-
\-ifr i 4n'

A s the tuc buckets are. sln:ilar'

. Heightof ssftaltr bucke* 
= 

g
Heightaf Eargebue ker 

. 
E 6

Heigl* of smail bucket _ 8

MI

AI [21

Irci6 tsi irl

_i__ ____ .___-_ _J
iiii

Voium sf.sirlaii bueket L X )

= l?.r

Vol'urme of brge bucket =" I x t5C = 6800 eril]

fh4 t

il
:

i.__i4l Lil _______
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7(r) P+q BI II
7(b) Br trl

I I.Ch4of I0,2A,33 = SxZvZxT
: i40

After [40 nrinutes

MI
Ar tz]

e(r) 40' tsr trl
e(b) 9 BI tI
e(c) r20' Br tr]
l0 PaQ'

f =k8' where tisaconstant

New

P** - & (lS)'

L{w' =7'J*r ou/o=tffia/a
wo

PercentqBc ircrease =

MI

At t2]

TI l0.r +8 A--:- L-- +2 <5+4.r<B
3

IOx+8 A-'---,'- +7<5+4x and
3

IOx+8+6<15+l2r ald

2x > -l ard ,.1

Ix> 

4

2

5+ qr < E

4x< 3

MI

AI

Ar t3l

BP/S4IE MATH/sOO

- tS -

7x-3=:+3r'-T
x - 3,i'' = -4

,r+3J,-i=l-S-x-y

2x.-3=15-x-I
3x+-p=!8

teny twe of the equatioffi!I
I

[_*__

;12

i ,, + 41t = Zi

x+2y=li.
2{b !=3

i
I
I

(
l
I

f

I
a

i

i

I
I
I

I
!
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I

I

L'

-20-
*
n

surveyed/population OR

T'hs infornrationdid nst specify the rnforrnatton was obiained in arre

hositpatr/atrl hositpals in the USA. OR

tslC FIEADLINE makes you think ttut 5.3o/o of cFriidren get spinal

cord rnjuries... a pretty scary statis(ic for parents:

l5(e!

r'- 4x*5=(r-7)2 +I

r s(hxii!

(r5rs 26t0 17?Ci

Tha toial weski,l'cos'rs ibr it,aspi:erry Ci-ange affi Lenr+* dririks ere

$ t 5 .i5, $25. i0 anri $ 1 ?.70 resp+ct tvell'

r-t-i,':.-i=F-.?i - ;?.7, f a.C(tr .,

.': "': _';,: . .: " '; ::. i'r.

s(bxii BI III

BI -tr.trnirrgpoint
Bt -yintercept
12\

with explanatron

E2 [2i
To erplarn why is

this important to

rnention thc

population ofthe

children surveyed.

Er trl

Bt tlj

r 4(b) I cmI-fttresent 0.5 x 0.5 krn2

i Ps- =16crn2
0.2s
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17 82

BI
(or,e nunrber unong)

I t(r) trnsth af A.8 - J4nF = Sratirs
BI il]

r 8(b) (':(7,4) BI tll

I t(c) 50=}f*+rlx4=x=t7
2'

o(t t, o)

MI

Ar tzl

r8(d)
cos LABC=-1

5 BI trI

I9(a) | Mean mass of Lire P : 495 8 g\zl

I M.un mass of L ine Q = 494.6 g

BI,

Br tz]

I e(b)
I

Standard deviation of Line P - 7 07 A

Standard deviation of Line I = 9.92 g

BI

BI tzl

t e(c) Th€ Iighter loaf is likely to come fom Q where the rncsrr is trower.

Thc mass of line I's products err also morc vericd from their meen

value and hence, r bighcr chencc of being lightcr.

BI

Br t?l

20(a) 3645
t't'6'6 0e

B I for ail thrce

comect

tII
zs(bxi) I

t

I

i

r2

90
I

I

30{hxii} !!
90

FT frorn the ir tree

dngram.

BI t r4oeFT
90

s4en

Or

'5 4 j
--x-l.!o g)

,.r'1, 
-:,.: i:li 1,. i:,1" i_,..:::')t._r.i 'l=j.j--.1_.i.3r- iiri;.,;:;_itr:j..I.:l:'l i:)i/-:iqiLi' ii?:r fi 

., :
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2E(*I {r*'},}' , (5r-,},. 
}-'

^,,.r--i --) i r.i ],-.r-- i,ix Y .,

2?xe
=-

\ r.iy

I
I

!

I

I
I

I

iMI
i
{

i

!Ar t?I
I

I

I

I
I

I

Iur
i
i
iAI [2]
t

2 r(bI
.- 1 r-l

2t (c) 0 0040589 = 4.0.589 * trC-' Br ttl

22(aXi)

Bt ttl

I

2z(gxii) BrttI

22(IXbXi) re =?R=Zb Er tl}

22(bXii):r Ef =ffi+ffi+ffi
= _h-a +2b

= h-g'

Bi trj

zz(bxiii) AD= AB+BC+CD
=b:,+b-a-a
: Zb'}.e B ![rl

22(bxr0

Z3(a)
(bxi!
(bx;!)

.i

a
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[1 3j

Yusof [sh*k Secood*ry School

Prelirnirt ry Eramlnatiou 20 t ?

It'tsthemafics P*per 2

.&L*,rldo#,.Sgheqrg

(t*a.F=8[

I+4r=t6l
l+4x=9 or l+4x=-$
4r=8 or 4x=-10

x=2orr=-25

E*.Ai'r,,EttA,TlCS FrZ

J fu+ir"66g / 5 fri.ar.A tqi *)r

Ar tzl

Ar izl

MI

Ar tzl

r (b)

I (c)

{

L
it
.!

I
l
f;

il

L-

(d) sb
_ +6h

t-

2x+3 711
t(zr- t) +t(b+ 3)

_
(zr+3f,2-r-t)

2x-l+6x+9

?x+t<9<3x+l
2x +l <9 ancig < 3x + I

+:,2x<8 at:c 3; > 8

=x <4 ?,fi rr9 x=3
3

Q-:'1, THE FrR-sT PRESTDENT itci-rccl pR 
E L t,#f N.qR"r. E F"/r.h.ilt.riTf;ru E 1 ?
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lr 4]

b.a6.r ard l-bla.k b.ad -- l----l
!4-1=13
Total nurnber cf whire beads

I3x2=?-6
G ++t-i+'ar'+{r.-r+

Disagree

Students rnu$ be abie to expiarn atrt sh*w. how they obtained

the ansvcr

2(bxi,)

HceTtiErEArE$ F?
{ Eigxcq+ ! 3l{rr.'rr;d. Ar:adt"rq,s.

83 [3]

3b =4a= 9- 3 

= a: b= 3:4b4

2c=5s= o 
=?=cI'.c=2,5c5

.'.a:b:c=6:8:15

z{bX t}

Let o=64,0=84.{'=15&

6*+8&+i5/t=t0
to

f--
29

,80
.'.P=-.

29

€.:v; ti+g Fifiefi' PnEsBEs{T gsi+c<;l PREL. tE4ftlgqT' Ex/usleRT lf;pi i*r f
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.-,---[i9*-
3 (a) x bulbs cos $25

I bulb cost s 
25

3 (bt
Selling prre for each night

-25 +$0 50x
--- r

=$3rgl
2x

-$.ss-j
Zx

butb=$31 +$050
_t

Br tll

3(cX ir)

3(d)

3(e)

Total arnount = $Z " 
(x - t)

= $2("r - s)

+2(;-S)=46

Zffi +4x:f +Zx_t6=

200+ 4x+2r2 - I6r
=46

x
lxz - l?,x + 2G0 = 4,6 x

2x7-58r+700-0
x'-29x+1011 

=0 
(Shoun)

BI ttI

46

At t3I Il
I

I

I

I

3( f)
, =;-Lj.2J*_JL.* t *.g,&.qgJ

?4*

2s*J441
,ts='+-q-

t!
L

r=ry]!
2

x=25 cr,x=4
The number of Idght bulbs cannof. be icss rhan t,
.---Y = 4 is no[ aFplicabie

nfif1rlg cf lrghi bulbs, x = 25 t i_--__j__.__-__*_ __i

AI
Aitil

Brtll

Number of trnsold liehr bulbs : x - I Bt trl
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BP/S4IE MATH/s07

In &48D,
Using SirE Ruie,

sinl I8' sEJ1Z,tDfr

950 600

=sin LADB=Sg-inl 
!8

950

L4DB = J3.89'

ADB =33.9' (I decima[ piace] -

lABD=180"-!18'-339'

a(aX ii) In &BCD,
Using Cosirr Rule,

CD = [ro+o]*r 42'

CD= JtS l
CD - 7 [ 8m (3 srg. figures]

Ttw grealest,angle'of depression occurs r+ften ihe eagle is

AI T+

M2

',AI

,**Llfj
a(aXrii)

4(b)

Mi

AI tZl

directly ateve'the point +n 8D such that it is ncarestrc C

$,
r1

a(aX ri

Gretafesi an lec{4e decime! lar,e]r
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BP/S4IE MATH/508

t
r$&aRlrsB--*

I sqaXr)
(

i

i
I

i
t

I

i
I

I

I
I

I

I
I

I

I
I

I

I

On Mondav, volutrYie = ?500 crn}.

0n Tueday, volume = 860/, of 7500

= 86 
x 7500 = 5450

I00

0n Wednesday, volume = 86Yo of6a50

= t6 
x 6450 = 5547

loo 
: 5s4? crnj (3 sie. figurres)

MI

AI t2]

5(aX ii) l*t x bc thc astual volume of Btock Q,
Elre volume of Block g fas been roduced as 86/o of its actr.ral

volume on Trcsday.

*$ff/oof x = 6450

x=645OolP=750C
g5

Actu,al volurne of Bhck Q on Morday = 750}cmt (3 sig.

figures)

MI

Ar [2]

lli"X-,) Let u be thc volume of Block ft on Monduy

On Tuesday, volume : g=p 
= 0-86v

100

On Wodresday, volume: 
ffi-(o.sor)= 

o 7i96v

On Thursday, volume = # @:,tNr)= 0.636t v

On Frrday, volums = 
#(o.oiol 

,) = 0.54? v

On Saturday, vglurne = *(o.s+rv)= 0.470r,
r00 

\

' Volume reduccs ta halfon Saturday.
MI

AI t2l
s (bxt)

Volurne of

Valurne of

,)

fifiures

MI

t2jAI

5(f:X ri)
'lotai 

surfa.ce ffr'ea cf solici herrrisphere.S

= 
*io*'.)u-*'

= 
ifto{i-ey'}+ 

,r(tei'

: 2A3#,J16+iCI8008

= 3054 G74

.L

iwiffr. tr*fbre i"
,Dte-&l@frJErsr€J ro',

Voiurrr a$ei

Ai i21

!r
t
E

Ii

I
t_'

iught e*n )
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BP/S 4IE MATH/509
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BP/S4IE MAIH/5 1O

M1

AI
Ar t3l i

6(aXii)

cimal lacc)

Br ttl

6(aXiii)

6 (b)

L4oy:{srf}

Shaded regbn = 4='"I :

,..f,xffxld ;x 
iOxtrosin*, ,")

:44.74 ml
.. Volurne ofconcretc used

= 447 4x 900

= 4A 266 m3

= 40 30O m' (corrcct to 3 sig. fig!,res)

MI

AI

Al t3]

Lenglh ofthe rnodet tunnel = 
Igxs
IO

= 450 rn

Reflex L4OB=360 -zt13. I)" -25fiq

curved sur&ce Br€B : ?23'7 
q 

, x\sr:* 5 x 4s 0
36G

= 9965.5 crnz

= 9970 cniz (3 sig figures)

BI

Mri
Ar r3t i

(c)6 Totaldistance ttre train has to rravel : 900+ I30- t030rn,

Time taken = Jgq x 60 = l. 256 nninures
5O{rx}

I minute l4 seconds

MI

AI t2]

€ir: l'hE FiasT F,ftfsrx.riT gtlc,Or rr*TirEEsE'ircx ptr ritll_rslbj.rfi!' [xA!*tl;AT!o?r ;s,?
d E-wffi j g ti{wr6 Aai.r|rr{:
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?(a) /-BS}-9Stn -{,t* a semicrrcle}

frAb9ff lrt /. n*a semicirclei

lCST ar lOgkgiT(tangent perp . radius ar poinr

contact)

BI
BI

I sr t3l

of

7(bx;) /S8B-3 7 t b in tFre ssrnc segrnent) ttIB!

ftbxii)
/OT|=Y'=3f $Tbisects /8?S t

frObt8$ -32 -9ff =58 tl.sum of C)

MI
Ar tzl

7(bx iii) "UCB = 180' -73" = !0?"(adl h on a str, Iirre)

ZdBS=l 80 -32 - i 0? =$,tt lsurn of d)

7(bXev)

i
ri

frsr=Str-64"
Z-* 

(base lsof isoscclcs &)

QT =St(tangents drawn to circtre forrn ext- point are equ.?I}.

= 58"

ZESR = 180'

:32'

OR , i, ,j ,r',,"'1''1, 

:''' 't'"

'

Z.BSR- J 7 laltcrnali:scgmerrt thBorern) .

"'..' .'.;.' J
:. ':. ::

.. ... 
-:

1: :'

.i:':'r,.

'a 
"|i..

MI
'!- i : !'.. ,..\! 

i:.{

:'n' .,a. i

-.! :r

?

AFt2l

B I, BI tzl

BP/S4IE MATH/s 11

[2ci

8(cX ri)

8(b) Total ueathat rs pamteC pink =

2{7 o 4} + z{zt" 4}= s6 + I6t

- 2i5 crnr

s(cli ii Total arez, ti-st is painiea white =- ? x s. tl 5F * :
- 4 2..4"7

- 42.4 cr,' {tr significant f:gilresi

Br irI

Ertl]

EIIr j

frr,r:,T Ht-. u.e,i!c s F:.

4 V_;:,L. -pttiS, .j I: ir,'+T'.F li,:-r.,;u.it:r:

i Totat area thas is painte<i g:ex:n: t20 x 7) - 3lr( x|.52
I

i = I 18.7915

i:iIgcml
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BP/S4IE MATH/sl 2

-'

I

wrong
BO

BI IU

[21]

o=y=4(2)"+-30'2
-8+30-30
=$

b = y 
=4(slo 

sg- 
30'5

= 20+ I2-30
-n L

PI

PI

Pr t3]

Least valure 0f y = [8(cXi)

Fcr 4:+S*- jo<E
l.1

2<x<7.5

A6+
.tr

60
4x+--;-3S=x

t.4

Tr.* s*lutic,n is tlc interscction of ttw, graphs

i
I

it
I
T
rlt
P

F
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BP/S4IE MATH/sl3

lfra)

60
], = 4: + Y"- - 30 and ! = x

?
.A

f.a in'herrr - 2.75 or r = 7.2

Mr Ong's rnonthtry contribur.ion = ]! x $3000 = $500
100

17

i

i
I

I

I

tryb)

His ernpEoyer's nronthly contributbn = * 
x $30o0 = $5 10

Ttrey have to pay g=- x 9400000 - g350000 over 20 years. J 
TOO

Each montll they have to pay ffi=gtsoo

Br tz]

M!

Ar t2]

l0(c) Amount to bc used for monthly payment

= [* 
x $00d. 

[#x 
$200d = $r 0e0 (shown]

MI
Ar 12]

! 0{d} tsr [l]
t B(e)

$29s39 6t

$98400r $l 45532+ $2953:fti8 [Ar]
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