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BP/S4IE MATH/3

2A17 4E EM Pei Hwa Mid Year

Answer all the guestions.

Express in set notation, the set shaded in tlre following Venn dlagrarn.

AnSW'gf r'.r.. r.. ..- ...,r.r....r'o...ri. r ... tU

(a) Simplify (3 +2x)(1 * x).

Answer r...rr .., ....r, rirrr... r.!..rt..., [11

(b) Factorise cbmpletely 32a3 - l8A3

Answgr ... ... . ..,,, . i. t?1

Factorise cornpletely l?,bx - 6ay+ 8by - 9ax .

An*tlgf ... D-- -.. rr. ... r r... -b. r r rtr.rr !, , L?f

V/rite as a single fraction in its sirnplest fonn +* 5* ,

2+ x' rz -4
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5 Show that for allp, wherep is a positive integer

(7 p- 3)2 - 4p(p- 3) + 6 is divisible by 15.

Answer

BP/S4IE MATHI 

Lzl

6 (a) Express 5-5x-x2 in ln" form p-(x+ q)2 -

121

jlnsutet ...,r:............. t2]

(b) Hence, sketch the graph of y = 5 - 6x - x2 indicating the y-intercept and the

coordinates of the tuming poirrt on the graph.

Answer

I

I

.l
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BP/S4IE MATH/s

5

A bicycie renral shop trses lhe formulu C=5.5+3.5ft m ealculae eharges for rental of

bicyeles, whcre 6 js the cost of renlal snd.E is the nrrurbt-"r dlorrrs cf rentsl

(a) Sute &e besie charge to be paid regardless c,f the a'rrcnber 0f hrurs of r.:ntal-

dasyrar $ ....,.,r.,,,.,..r.t-ri {.,-..i. [1]

(b) Mathew aud Ethan both fisuted a bicTcle caclr for differnt rrambur uf hsurs.

ftrc differeflcein the crst of rsrtal behyeen dre rsro of ttrcrn is $i4,

Find t}€ diffcreacain &s rubec of horax ofrecrtal betwam the nm boys.

An*y*. r 'r ).. 'rr ... r.rrrr...ri, or,. hOUfS [2J

The diagrerr thouts an invenrd plranrid wifb fi capeeiry of 80C orqe.

The depth of rlle liquid ia Ore invcrted ppamid, d, is orpthird the lrcight, &, ef thc !,yramid,

Calculatcths volume of the liquid.

Ar*wer ... c,mt [g]

h

.l
.l

I
I

+
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CBC is e hiangle, vrircre AB = 17.6 cm, EC = ?4^5 cm and angle BAC.= 35o

Fiad augle ABC.

Jane plms to iravei baok to Sineapore &onr TIE IJhited .siateo

In Sinseprre, the er.change rate is $GD $I = USD 80.?l:, ,

In tbe lJpitsd Srqrqs, the exchnnge rate is USD $100 = S(iiD S153.

Jnne wanls to change USD S14?6 tuto Singapore dollarsj

Whieh counby should Jane chaage her rnoney in order tci get E bettsr de al?

You must ghorrr your calcul$ions.

Attsvper

BP/S4IE MATH/6

{3I

-r{nyir.gF angle AOC * -...-! '. ,, r L'. r.. . [3]
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BP/S4IE MATHIT

t 1 cubes into a suboid.

28 crn.

er than 3 cm.

Answer ., crn 121
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BP/S4IE MATH/8

12

8

Tho bar graph sbows the COE price of srnall cars in Singapore over a period of 6 months.

COE PRICE OF SMA,LL CARS IN SINGAPORE

s50s0

6i 53000

a
8 slooo

49000

Jan Feb Mat

Month

State one aspect of the graph ttrat may ba misleading and explain how tbis rnay lead to a

misinterpretation of the gaptl

AC is parallel to the x-ods.

Point B has coordinates (20, 25) and C has coordinates (30, 5)

Find the coordinates of-d.

AnSWgf (.,. i,rvr,-. -.j p ...!irr..i...'.') [l]

13

B (20, 25)

c (30, 5)
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BP/S4IE MATH/g

I
L4

ABCD is a sernieircle with centre O.

BED and AEC are staight lines.

Angle COD = 70" and angle AED -- 110'.

(a) Stating yolu roasons clearl1 calculate

(r) angle ACD,

angle ABC,

(b)

(i0 angle ADC,

Answer angle ACDE,,. .r. !.r,!.... )].[]

Answer angle ADC 3 ... . . r ..r ,. ,.. r ,. . [1]
(iii)

Answer angle ABC =
(iv) angle BFC,

An*ver angle .BFC :,.,,r,r,".,,...... [3]

E:rplain why 8C is parallel to AD.

AnSWef ,,rr.r. r r... i --.. i. i r r i.1 ii i r. r ,i.... r i. .{. .i:. i,i r r i r...*. ir. r} r 
' 
ri,i, . r. ,.r i;..5 r. i:. r. rl.f '...

::t,.r.r,r...i.- .r..ii..'-r+..ir.r.irriI.t...ri.....r.ri ..r...'.... [1]
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BP/S4IE MATH/I O

cmz 121

. cm tzl

15 The diagram shows a circle ABCD.

E is the rnidpoint of the chord AB,

ABCD is a rectangle.

DE: 15 crn and DC = J8 cm.

(a) Calculate the area, of triangle ADE,

(b) Caleulate the cireumference of the circle.

Ansiver

Answer
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BP/S4IE MATH/1 1

16

1t
I

The sketch shows the graph of 1-= 3k x ,r-'.

The graph passss ttrrough the point A (1, 9).

(a) (i) State apos$ible value of n.

AnSWgf n -... ,ir-. r-r..ir,r.r er.f rrr rir ri,, r tl ]

(ii) Find the v$ue of k

& -.,;. ir-.rc,r. r!, r,.r*r........ tl]

(b) Given that the coqidinates of I is (-2,2.25), find the length of the line segment lB.

AnSUel r.iii.i..t.,v;.r.,...,...'....,... t2]

17 (a) Express 3780 as theproductof itsprime facmrs.

(b)

Answer ..r...,.1...r,.,,.,,.*... [1]

Using your ansvreq to part (a), explain wlry 3780 is not multipleof 49.

I

c is a composite nqmber andp is a prime number,
'l

I

Find the values ofp and c such that 3?80 x 9 i. . perfect square and c has the least

ip
value.

Anst+ter p =

.p: f 
"1V- r-rtlii..erall.rlq3c.rr. .....i 

L-)

(c)
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BP/S4IE MATHII2

t2

18 A map of Siagapore is such that 9 cm2 on tlro map reresenb the actual area of 36 lomz

on the land.

(") Express tho scale of themap in the form I : z.

Anwer I : ......... ... ......t2]

(b) Thc le,rgttr of Bukit Timah Expressway on the map is 5 cm.

Calculate the actual distancg in ldlorneres, of the Bukit Timah Expressway.

Arzswer ...,....).-r..,.. t..,ri-.., r km tl]

19 The table shows the lrices of one liue of pehol and the discouab offered by Ieading petiol

cornpanles

Company Petrol pric} per litre Discount

A 91.723 r8%
B' 1s%

C $ L702 12% discount plus $3 off for every $30 sale

after discount

(a) Ronnwants to fitt up his oar,with 5S tites. ofpetri:I at Company C.

Calcrilate the totat amount Ronn paid for the petrot:

Anster $ ,,, ...... .. ,,...-.. [2]
(b) Comparing Corrpanyl and 8, show clearly which company offers a better deal,

Answgr .. .. ...rt..,.... [2J
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BP/S4IE MATH/1 3

6000 customers parlcipated in a contest Ji*" trey have to guess the number of chocolates

in a big glass container.

Ttre cumulativefrequencycurvebelow shows thedistributionoftheir guesses.

The actual number of chocolates is 6000.

G) Find the median.

(b) Find the interquartile range.

Answgr .r.,.,...r........,. . chocolates [lJ

(c) Find the probability that a customer, chosen at random, gave an estirnate within 10%

of the actual number of chocolates.

AnSWgf ... .rr.r r. iil orr rof .,i... i.,.r. rrt t3]
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BP/S4/E MATH/I4

t4

2t Gate Bapd Gate Care 400 m apart ina park Gatel is srich that angle ACB = 105" and

,{8:550 ra
(a) Using a seale of 1 crn m 50 rn aud the line .BC is dra*r, for you, complete the scale

drawingof trianglel8C. tU

B
.C

(b) A pavilion, inside the park, is located equidistantfrom the three gates.

By constmstio,r, find and label the position of thqpavilion P. 14
(c) Measure and calculate the actual distance between Gate I and the pavilion P

Ans*gr .r.r or.r '-...:t.i.... . ir....r.... m Il]

_t

:l

:l

I

I

ll

:r
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22 The position vecrors of ,,{ h. B are 
[1)

l_-
(a) Find the length of iOB .

(b) C is the point (0, R) wherep ) 0,
r-) -+

OC =4 OA+4 OB .

Find the value ofp.

i (c) What t1rye:of quaqiilateral is OACAI

BP/S4IE MATH/I 5

respectively.

AnSWef p= r,r..r, r),r rr' !?r )tr".r,ai .r, "?. t2]

AnSWgf rrr..r a?: l rr. r.r.j-rrrir;.r..r dir r..'.. tU

In the diagrarn, angle AOi = 90o,'AC is parallel to OB and AC =7,1 cm.

AXB is ar arc of a circle vfith oentre O and CYB is an arc of a eircle with cente l.
Find the area of ttre shadeE region.

1.1

Answgr ...,.r ......D, Dr.,.r.,.r..r-. cm2 [5]
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BP/S4IE MATH/I 6

In the diagram, ABCD is a parallelogram,

g 5p-6q

(a)

:p+2qand AB:5p-6q.

A

(b)

Express, €ls simply as possible, in terms of P arrd q,

;-+
(i) CB,

-..jF(ii) DB .

Answer ..-...'-.t21

E is a point suchlh atil : 
P - 2q.

-+0) Explain why DB is parallel lo EA .

Answer .,,,.. ).r .., .,r.rt... ',,

lr a f .r lr* 11.;.i tD, r l....ttt .., t'tt. eQ 
"'t" 

-"" [ll

(ir) Find tbe ratio of ths area of triangl e ADE lo the area of tiangle DBr{.

t21

5p-6q

End of Paper
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BP/S4IE MATHflT

IVIATIIEMATICAL FORMULAE

Contpound lruterest

Mensuration

Total amounr:"(t.#)

Curved surface area of cone : ml

Surface area of a sphere - 4 rr P

Volume of a cone - I 
nrz lt

3

Volume of sphere : ! m3
3

Area of triangle ABC : I abstnC
2

Arc length - r?,where O isin radians

Sector area -' 1 
,2 l-where d is in s

2'

sin r4 sin B sin C

az - b2 + c' - zbccos l,

Mean: Zn
Zr

Standard Deviation :

Statistics
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(a! t1l

l2l

c)

(lt)

TI]

t2l

121(c)

3

$,nsffer all rlrc questisn&

Factoriss *Srl - 3x 4- 5.

sirnptifr, -- jSL-
:"'- 'osr 3rl * l Sr - 42'

BP/S4IE MATH/I 9

[3]

(b) tr iE gr*ren rhrr cl =,/.W^

(i) Find d'athqrt E =,4 andrf=| ,

Gf) Erpre.se e in ttrfits $ d andf,

Sol're&e *uuu*, tr]3*l *2.
57-2

{d} Solve Etess simultaneous equetions.

?x+ 4Y - -3?

Jtrn 5y = l?
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BP/S4IE MATHI?O

4

2 lnone small packetof gummies, thereare both grmmy bears and gummy suakes in two

colours; red and green. In a large packet, there are l0 smalipackets-

Gruen Rcd

(5 5\ Bear

The inf,ormation oan be represented by the matrix o: 
LO 6) sr.n"

(a) Evaluate the matri{R' 10A. II]

(b) It costs $0.I0 and $0.12 to pmduce I green and red gummy respectively'

Represent the cost of each colour of gummy in a 2 x 1 colums matrix C in dollars. ill

(e) Evaluato the matrix D - BC. tll

(d) Statewhat the elenrents of$ .lpresent. [U

(e) Ansther grmrny-making company, Company y, paclcs 6 green gummy bears, 4 ted

gummy bears, 7 greea gummy snakes and 3 red gummy snakesi* one small

packet The cos6 to produce one green gummy and one red gummy rernaiu the

sama One large packet is also made up of 10 small packets. :.

Calculate the total eostfor Company Yto produce one larye packel t31
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(a)

(b) G)

(ii)

5

The diagrarn slrows a rcgular hexagon.

,l

BP/S4IE MATHI?I

t2]

t3l

(i)

(ii)

calculate the interior angle of a regular hexagon.

It is glven that 2J,G - BC.Find ?Fe of l{$ste 4ar
al.ea of aiangle BFC'

simpliry qI*4.
P' p3'

Given that += l, find the value of q.41,, 16 '

t2I

t21
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BP/S4IE MATHI??

i6
I

4 The first five terms in a seq$ence of numbers are given below..I
I

0, 3, g, 15, 24...

(a) Find tre nort two terSns. t2l
(b) Find aa expression, in terrns of a, for the n& tenn, f , of the above sequeDce. tl]
(c) I, and {*, are consecutive tegns in the sequenco.

Find and simpli$ ".Tocpression, in terms of z, for T*r -To. i3l

(O Explain why two coiseoutivc terms of tbe sequ€ncc oannot havc a differonce

of E. Lzl
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BP/S4IE MATHI?S

7

S Answer the whole of this guestion on a sheet of graph paper.

The variables x and y are connected by the equation

y= f -4x2*l
?

Some corresponding values of x andy are given in the table below.

r/$ -'1.5 --1 -0.5 0 0.5 I 1.5 !)
F

-P -!,8?5 -2.5 ' 1.375 2.5 p -0.5 -3. 125 .) >a)

(a) Find the value ofp. tll
(b) Usingascaleof4crirtorepr€seotlunit,drawahorizoutalx-axisfor -1.5S x32.

Using a scaleof l cno to rqresent 1unit, draw avertioaly-axis tsr -12< y=4.

. On )rogr axes, plot the points given ia the ?able aad join them witb a $nooth surve. t31

(c) Use your graph to Fnd the coordinates of the :na:cimum point of y = 5r - +x' + f , in'2'

therange of -1.5 3 x32. tll

(d) Use your graph to fiud the sotutions to the equation xr -4t? +6= 0, in the range

-:1.5< x<2. t3I

(e) By drawing a tangen( find the gradicnt of the curue at (-1, -2.5). t2I

. r (0 ,(r). , Onthesameaxes;idrawtheline y=-3x-4 fc -I.5sxS2;l [1].

(il) Write down the coordinates of the point where this line iatersects the curve. tU
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8

The diagram shows a cirole, centre O, witlt radius 15 cm touching another circle, cenue C

with radius 9 cm.

OCR a;6d PQR are st'aight lines and POrR is a tsngent to both the circles at poinls P and Q.

BP/S4IE MATHI?4

t2l

l2l

121

(a)

(b)

' ',. t" '''

State the value of angle COR and explain your arlswer.

Slrow thst triangl es OPR and CQR are sirnilar

Give a reason for each statement you make.

(c) Find the v.alue of area of triangle CQR

area offizpezum OCSP
tzl

(d) Find the difference in the areas of the two circles.

Leave your answer in terms of zr.
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BP/S4IE MATHI?S

9

7 A company manufactures and sells postehi for decoration add display

(a) The posters manufacnrred by tlle company are sold inJoeal shops and department stor6s,

In a pa*icular week, the number of posters available 6r sale in local shops and

departmentslores are in tlreratio 3 : 7.

Given tlrat i60 more posters are available for sale in department stores, find the total

number of posters available for sele in that week. [21

(b) A shop owuerbougbt.r posters for $60 ftom the company.

(, Write down an expression, in tenns of x, for the cpst of each poster in dollars. tl]
i

The shop owner decides to sell the posters at a profit df $l eactr. Ju

(ii) Write down an enpression, in terms of x, for the selling prise of eaclr poster in

dollars. tll
i

The shop owner maaaged to sell i0 posters at the sellfog price in (li).

He decided to sell the rest of &e posters at $5 eactr,

(iii) Yfrite down an o<pression, in tenns of r; for the tgtal amouat of money in dollars,

that he collected t t.*" sale of all posters. ttl

(iv) Given that ttre sho,p owner collected a totat of $130 from tbe sate of all posters, write

dovm an equation in x to represent this information and shour that it reduces to

x2 -94x*120= I t3J

(v) Solve the equation ;r2 - 34x+ 120 = 0.

(vi) Find the cost price of each poster.

t3l

II]
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t0

The diagrarn shows a table used by an interior designer.

It is made up of a prism and 4 t Ut. tegs for support.

The rectangle PORS Iies on a horizontal plane.

I is vertically abote X

P,S - 120 cm, ftS: 80 crn and WR = 50 cm,

Angle WRS:58.. I

120 cm

Cblculatb

(a) WS,

(b) the volurne of the prism,

(c) TX,

(d) {r
(e) the angle of elevation of f frorn 5,

ry
It.r i

}q
58"

BP/S4IE MATHI26

50 cm

t3l

t3l

Lzl

t4l

t2l

80 crn

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 25



BP/S4IE MATHI?T

1l

(a) The amount of money,'in dollars, spent by a group of 20 students (Group z4) in the month

of May is shown iothe stern-and{eaf diagram below.

.,/

5

6

7

.8

I
t0'

rqr S16 means$56

(i) Find the mean amount of money speat by the 20 shdefi*s. tll
Gi) Fiud the staadard dwiation of the amouat of money speot by the 20 snrdents- tl]
(iii) The mean aud standard deviation of the amount of money spent by auother group

of 20 studeuts (Group B) inMay wers $70 and $12 respectively.

Use the information to comurent on two differenoes betvreeo the two distributions.

LzT

John ptrays a game at a caraival. In this gamq he has to pick 2 color:red balls frorn two

bags,l and 8..He is ouly allowed to pick one ball from eachbag. He has to pick oae ball

fuomBag A, foliowed by another ball froni Bag .B-

Bag A coatains 2 red balls, 3 blue balls and 6 yellow balls.

Bae B oontaius 4 redballs, I blue ball and 4 yellow balls.

(0.: Draw a tree diagranr tb show the probabilities of the possible outcomes. L21

(ii) Jobn will win a large prize if he picks 2 balls that are blug a small prize if he

picks only one ball thatis blue and goes home empty-haoded otherwise.

Frn4 as a fraetion in the simplest fotm, the probability tlrat

(a) Jobn will win a large prize,

(b) John will win a small priae,

(c) Johniwill notwig anything

1,5
2-j?
t[.s89
04s6
2389
58

tll
trl

tll
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BP/S4IE MATHI?S

.12

f0 A group of stridents are tasked to design, print and distibute brochr:res containing tips to

save wat€r to shrdents in school, as part of the school's effort to raise awareness of &e

importance of saving water in school.

T6e stgdents have been allocated a budget of $1200 to complete this taslc

The students ara required to print and distribute a copy of tbe broohure to cach student and

teactrer in the school.

Each brochure is printed on both sides ofZsheets of A4 size paper.

Students wiII be given brochures printed in black aad white and teachers will be giveo

brocbnrres priated io colorr. Thery will lrave to purchase the sfreets of .A4 size paper and

toner cartidges.frorn l8C boolstorg which witl be delivered to school

In addition,.the shrdents are also tasked to designand print 50 copies of l{3 size coloured

posterB ooanining tips to save water, to be put up in all classrooms and various areas in the

sehool. They have sourced for an external supplier, X)Z supplier, to print the posters- The

posters wilt be delivered to school as well

The information that the students require,is found in -Annex $1on the oppositepage.

TIre sqrdens estjmares that they have to disribute the brochures to 1360 shrdeots aad g0

teachers.

(a) How maay sheets of A4 size paper will the snrdents require to purchase to print the

brochures for all studenrc and teachers?

(b) How many torer cartridges will the students require to purchase to print the broclrures

for all strrdents and teachers? t3l

(c) Given tbat one of the students in the group is a member of ABCbookstore and that the

students aim o reduce the cost as far ., porribi", determine if ttre amount ot- budget

allocated is sufficient to cover all costs.

Justify yow answer with relevaat mathematical worldng.

tlt

t6l
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BP/S4IE MATHI?9

Annex A

r3

1) Cost of purchasing stationaries frorn ABC Bookshop:

Cost of printing A3 sDe coloured postcrs

Supplier: ffi Prindng

2)

ltem Description Unit Cost (excluding GST)

A4 Paper V/trite paper

I pack of 100 sheets

I pack of 500 sheets

5 packs of 500 sheets erch

10 packs of 500 sheets eaeh

$2.00

$5.00

$22.50

$42.00

Toner Carcridges Black printing

(eactr cartridge is able to print

1200 pages)

Colour printing

(each cartridge is able to print

900 pages)

$136.00

$ 140.00

The aboveprices are subjccted to 7016 Goods and Serviceb Tax (CST).

Meruber discount 10% offtotal bill, afier 7% GST

Delivay cost $30 p€r trfp (not subjected b 7% GgT)
(Free delivery for minimrsn purchasc of $200 iu total bill, inclusive of ?o/o GST and after

member discotrnt) 
-..i,i.

Itern Description 
,

Unit Cost (excluding GST)

Black and White Posters 10 sheets
I

50 sheets

$25.00

$r 20.00

Colorued Posters I0 shees

50 sheets

$3s-00

$ I 70.00

The above prices are subjected to ?% Goods and Servlces Tax (GST).

Deiivery sosu $20 per trip (not subjected to 7% GST)
(Free delivery for minimumpurchase of $200 in total bi[, inclusiveof 7o/o 65T.)

End of Paper
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BP/S4IE MATH/31

Pei Hwa Seeondary School

Mid Year Examination 2017

Sec 4E & 5N Mathematies Paper 1

Answer Key

1 (a) A'nB
2(a) -Z* +x+3
2(b) 2(4a+3&X 4a -3b)
.a

J (4b-3aX3rt Lyl

4 l lx-10
(x+ 2[r- 2)'

5 (7p-3)3 -4p(p=3)+5

= 49 p3 - 42p+ 9 {- 4p' +I2p+6

= 45 p' -3Op+ 15

= 15(3 p' -2p+1)
.'. for all p, (?p-3)' -4p(p-3) +6 is divisible by 15. (Shown)

6(a) 14-(x+ 3)3

6(b) 4IY

'l

7b) $5;50

7(b) 4 hours I

8 29.6cn3 (3s./.)

9 119.00 (td.p.) !

10 Amount of rnoney Jane will get in Singapors

1426
=-

0,71

,=.SGDS2008.45

Amount of rnonef Jane will get in the United States

= 
Js: xAZG 

I

100

= SGD$218 1.78
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BP/S4IE MATHIS?

Jane wili change her money in tbe United,state-s as she will get back rnore

Siagapore dollars.

7cm

ln the graph, the data Aodn't shtt at $0, but somewhere around 9000.

This rnakes the difference-s aFFear much la roDortionallv.

55"

900

la(a)(ii)
la(aXiii) rz5

15(aXi)

16(aXii)

l e(b)

(10, 5)

ta(aXi)

Angle BCE = 35o (Angles in the same segrneil)

Since angle BCE=.angl e CAO OV prop€,rff of alternate angles),

BC is parallel to AD

) =3k x0)'

k=2

22 x33 x 5x?

17(b) Index of 7 is not at Ieast 2

c-15

P:7

18(b) I 10 km

$76.38t9(a)

Courpany B offers a better deal.

20(a) i 6800

1
-
5
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2la,b

21(c) Distance

:5.7 (t0-l) x 50

= 2,85 (t5) m

22{a) 5 uqits

22tb) P=32

Free Tuition Listing @ 99Tutors.SG
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BP/S4IE MATHI}A

22(c) Ifite

23

2a(aXi) - P-2q

2a(aXii) 4p-8q

24(bxi)

24(bxii) I
4
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No. Answer
1(aXi) -3t' -7x+ 5 = (3x* 5X1- x)

l(aXii)
I

1(bxi)
d -I_5 or d =L!

2

r (bxii)

l(e) x=l

1(d) i[i= -3, !=-4

2(a)

2(b) (a. 10\

"= Lo.rz) I

2(e)

2(d) The elernents o{D represent the cost to produce all &e gurnmy bears and

gummy. snakes in a large packet respectively.

2(e) rorar cost = 
81t18. 

s10.60

3(aXi) LaC

3(aXii) I

2

3(bxi)

3(bxii) 4=3
4(a) Ts =35

T't = 48

4(b) 7,,=n1-tor(ry+lXa-l)
4(c) Tn*r - Tu * rtl +:,2n - (n

=2n*lI
t

7

-1)
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No.

4(d)

i Arsu* etween two teffis is 8, the first consecutivo

I term is st. Therefore, two conseoutive terrus cannot

I h.r"E
I

io*
I

I *" **o*, e (2n+1) is anoddnumber, Therefore,two coDsecutive

I t"*, cannot have a difference of 8, which is an even nurnber-

i srat l, p: 1,625

s(b) If all I points plotted correctly,

othenrise,'at least 6 points plotted correctly.

Srnooth curve

5(c)

Cradient= 8.67 t3
t
Xrl--*-l
s(D(i) Correctly drawn line

s(fl(ii) (- 0-85, I 1'4)

6(a)

A-b-)

ICOR =90o

Irngent perpendic$ar to radius 

-
ZOP,R= 90" (mngent pe{pbudicular to radius)

ZOPR=ICQR
IPRO = IQRC (cornmon angle)

ZPOR = lgcR(corresponding angles, OPil CQ)

Hence, trianghe OPR is sim,ilar tlr hiangle CQR.

(AA Sirnilarity)

6(c) 9

16

cmz6(a) _ [_J"t+Z'

I

miril

Zbxiil 
I ,fq.,)j__k :_--

7(bxiii) looo,,.\-/\---l 
l?*5x_40
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BP/S4IE MATHI3T

7(bXiv) go0 
+ 1o + 5r- 50 = 130

i+

600 D:+ 5x-170=g
?c

500 + 5x3 -l?ox= 0

5x3 -1?0x+600=Q
x3 *34x+I20=g (shown)

?(bXv) x=30 or x=4

(bIvi) $2

8(a) 68.3cm

8(b)

8(c) TX =42.4cm

8(d) XS = I31 cm

8(e) Q 17.9o

e(aXi) s80.15

9(aXii) s15.60

e(aXiii) 1, The mean amount of money speot by sftrdents in Group I is higher

than that of Group 8. On avemge, students in Group .l{ spent rrrore

money than studints in Group B.

The standard deviation of the arnount of money spent by shrdents in

Croup B is lower,Braa that of Grovp A, There is a smaller spread in the

amount of motiuy spent by students in Group B/ The amount of rnoney

spent by sfuderrts in Group 8 is more consistent
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e(bXiiXa)

e(bxiixb)

I

33

v
99

54

9e

Bag A

2900

SSLAtpUrch as.e froq.r,{ E C. Bp qks tore

TotaL cost with delivery cost, after member diseount
: $81 6.1475

Qost ofpurgh3se frgrq ,YIZ Priutin?

Total cost with delivery

- $20 + $ 181 .90
: $201 .90

Grand total cost

= $8 16.1425 + $20I.90
: $ 1018.04

The amount of bud getof $1200 is sufficiqlrt to coyer all costs.

l0(c)

e(bxi)

e(bXiiXc)
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l:or
l..r,onln€r s

lire

PreliminaO' Examinalion 20 I 7

Answ,gr

2017 4E EM Anglo.Chinese Schoo/ fBarlrer Road) Prelin

1[81 0.e02

Answer nll the questions

Write the following in order of size, smallest first.

399

441

Answel ,,..o..t..

smallest

BP/S4IE MATH/3g

Anglo-Chircse School (Eorlcer Rood)

For

fi,rantiner's
'Usc

7

0,86 3

largesl

2 The capacity of a Sl) card many pictures of size 2.5

-megabvtgs each can be sto ve your answer in standard form.

(l eigabyte= l0'bytes, I

Answer

Factorise cornpletely LZac -I4bd +28bc -6ad .

t2I

Secondaq'{ Erpress
Mathematics t048 Paper I
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BP/S4IE MATHI40

ft ng te,-Ch ilE s,.: Schoot (Rarke r Roott)

,5e c ilniar'.i I iii; rt:,y.s

'\ioihtmOl.'1 
q -i{I.,{,fr !)gnc.? i

A surrt of moncv \+'as divideci HgailJ, betu'ccn Jim. John and Jane,

If Jinr gives Jane $20. the{atio '.i'ould thcn brecor:re 2: i :4

\Uhai \\,as tiie total srlnt cf inc;ney?

Solve the inequalities - I S 2 -3.r < 8

A nswer

A,fr r *' i i rn mu n' Iix,cti;rifl ! t (' tt ?ii I V
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ifuIkS r,*ill take 6. hour.s to prepare .i_meal li-:r llt0 Feopiq-
if 4 oi'the cooxs lct the te anr anci tht nurnk,er of -r-reople dropped

\vuLlid rhe rei-Ilaining ctloks need tti lli'sIJare thf ileali'
to I :_0._hor.r rlan), hcuis

J nswer

The diagrams show the result of sales of two compering brands ovei a few years.

N umber of people who prefer Brancj X

100 F-
I

o/\. 
-r 

-'r6u l- - " ;?:-

$tate one aspect tf the graph whicii

misinterprei.a.ticn of the graPh.

A nsv,e r

hours l2l

:.0

40

30

20

tt)

,lI 
-"'^'-r----- r---- --t---

?01i 2012 ?013 2014 2O1S

rnay be misleadine a-!d explain hcrtv this nlilv Iead Lo a

t21

-it: t'Dni.ic : t .i !'lij;ri,.1 3

ii.! c:i iii.,tifi ! )i s .J'|i,.'..1 i c; :t t i

Number of people who prefer Brand Y
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Attglo-Cht:1es€5c:hai-.,i (Barker Road) 
i

l:t,r
l'.xtmme r't

[/se

i:ot
l:t?mlrrt€t'l'

l 
":r'r

(a) Cn the Venn diagram. shade thr; region which represents A a, B'

I

( = {int.gers,r : 1 < v ( l2l
I = {prirne numbers}

B - {*rltiples of 3}

On the Venn diagram, list dou,n the elemenLs in the appropriate subsets,

( t))

l0 S irnplify' . giving your ansuler in positive index.

t21
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!'t)i
t-.iorrr;.rlr.. '1

i,rsc

II (e) (-lne da),, the raie of exchange betrveen Singapore doliars (SS; and US ciollars

iLrS$i rvas US$l : S$1,39.

Anthony w,anted to bring along US$5000 for a trip to the US. Calculate horv

much Singapore dollars he would need to exchange.

(b)

Ansqer S$ ....... tl]

J'here was change of plans at the last minute and Anthony exchanged the

US$5000 back into Singapore dollars at a different exchange rate. If he

received S$6850, what was the exchange rate?

A:ffi61iffilier sells watches at $210 bach. Jimmy buys the watches from the supplier at

a diiiount of 2Ao/o. Jimmy ifrGnds to ttren sell the watches at a protit of ZO"h.

Asiasarketing strategy, Jimrny plans to offer a I07o discount on the marked price

*itf,o4afc".ting his intended 20% profit. Calculate ttrffiEilnea price that Jimmy

shou[d sell each \r'atch at.

r2

t

Pre iintficry -5.u'rr:iir:l i !Dr( ?ti i ?
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iJ{rfitrtP., -c

i .t'('

BP/S4IE MATHI 44

r3

In the diagraffi, AB is parallel to EDC and BC is parallel to FD.

Angle CBD - 56', angle FDE = 44o and angle BAF: l0l o.

State, showing your reasoning, whether AF is or is not parallel to BD.

Answsr

fi

I
I

.S.,r:,rridi: n',t i.,fi.re.s s

itfa!litrtr-tttcs ,tfidE Paftr i
ftrei t m t nat,.* Elon t fl{i tffi fl 2 it I 7
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BP/S4IE MATHI S

i n g I o - {' li i n e .re J'cho o/ (f;,ar*er Roaci)

l:cr
i-xttml,atr'l

tlss

I

t

I4

t
t

I

il

'fhe 
diagrarn sho\\'s t\uo pentagon*s and oile hexagon joined together.

(a) Calculate the sum of the

iJ

interior angles of the hexagon.

.4ns'wer

(b) Show. b1' u'ay of calculation, that

,4nstver

at least one of the polygons is irregular.

I i]

.$t'i: iin tl2r., 4 E-y[i r;: ss

iistl;eryiitrcs 4{i1E i'art,:r i
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,'l ri.'rrr,ia: r ,!

I Jse

,4n g io-C' h i ne se Sc:h o o i

$,'ritten as a prodLlct of its 1lrinle f'actors

2450=fx52xi2
84-22x3x7

(a) \\'rite dorvn the highest comrnon fbctor of 2150

as the product of its prime iactors.

and 84, giving )/our answer

Answe.r tll

(b) 'fhe highest common factor of 2450 and 21a is 70.

Find the smallest possible value o{'a, where e is an integer.

'fhe lights on lhree lighthouses flash,at regular intervals, 'fhe lirst liirst light flashes*'.'.,. ', -::"

every 84 secondsj,the second every 90'90'seconds and the third every 2450 seconds.
-l-he 

thr:ee lights flash together at 0800.

At what time do they next flash together?

a-

J}

(c)

-,f ,r?,!1.1,t? r tll

jrl

BP/S4IE MATHI46

(iterker fic,zil

i;cr
/: -: il.rt? I t'l i-'f ' r:

I ist

,le tuzci*rt i f-.;:iir,: s s

A/ullii:r;ittt tcs ,1{i4,1; i;ai=et I
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txomtner't
Use

16 Wiiliam draws al random 2 cards from a stack of 5 cards labelled 5 to 9 rvithout

replacement. The sum of the numbers on the two cards is obtained.

(a) Complete 'rlie possibility diagrarn irr the Brrsvver space. below.

(b) Calculate the probability that the sum obtained is a multiple of 6.

tll

tu

BP/S4IE MATHI 47

A nglo-Clt inese Schaol (Barler Road)

For
Erommer's

Ustt

11 ,9tcondan'1 E.rpress

i'lot he matr,.:5 :lti4 6 P dper I
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L!*e

17

The diagrarn shows a container in the shape of a pnsm with

section.

The container has a height of 40 cnl.

Water is poured into the empty container at a constant rate.

It take s )2 minules to;Ell lhcontaiser-
After f minutes the depth of the water is d cm.

(a) Find the value of t when d -- 20-

Depth

(d cm)

triangular cross-

(b)

Answer ,.... minutes 12)

On the axes in the answer space, sketch the graph showing how the depth

varies during the i2 minutes.

Answer

illi
ll,itlri

:* i---.--.----+,------ --j --- i------ -
,-- I i ; r

tilt::l
ll'|'riiiii:i_-_l_

o369tz
Time (l ntinutes)

BP/S4IE MATHI 48

.4nglo-Chinese School (Barlccr Road)

For
{lzomrner's

[/se

!]econCary 4 Etpress

llethemerrcs 404'\ Ptper I
17? rc lim !ftdrr' Lxiiri inat ion 20 I 7
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j-t.r

,t:l.llil rriCf ',\

i,,.rr

i8 J'he tahle [isllrw shou:s i]ie

ltoaci I'rici,,g (EI{P) gtsntr)'

number ot' caj's ancl mL)torc'v'cle s passing throuE;l

cin ccriain ilavs oiihe u'eek ltorn 7.30 ai^n to 7.55

an E ie cti'onic

enl.

Wednesday

C ai's

320

Ir4 oiorcl"c les

120

Thursday' 380 r00

Fridav 410 130 i
!

Charges per vehiclc fiZ $0.s0

(a) Represent the number of vehicles passing through the gantry in a 3 x 2 matrix V.

A nsl,t,gr

(b) c- Evaluate P - VC

An:;uter

(e) State what the elements of'P represent.

Ansvver

iil

tll

til
,

(d) tlrite ciown a nratrix D such that 'I' - DP gives you the total charBes collected ibr ali

vnhicles on fhese thrfE dals.

A nsF,'t !'

1j

BP/S4IE MATHI49

li trr

/':.I€l?tiI;Ci 'l

t'.'.t;g
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.lbr'

f.xar:r*er -t

t/se

BP/S4IE MATH/so

tll

19
rl(a) Express -rr 
'' - - :t

4
in the fornt ir - ir)t + c

Ansu'er'

(b) Sketch thc graph of Y= i 
x - N2

Attsv,er

(c) Fincl rhe coordinates of the maximum point of y -+ t -.r2
4

r?l
Lr--l

irl

!) rel mitrien' Iirarninct iort ?0 I i ,ti{'r- ,;, tial, i {, t1-'r',,:.-t.i

,,.!il! 
n*, fii?iii: ..rfrJ , ) i>tl7;tf i
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,4r;gici-('irlr;rse Sch:i:il 1li

Two bottles oi Nescaie Cold tllend Instant Coffee are gqometrically similar. The

smaller bottle contains 50 S o[ collee grallules.

(a) The larger botrle is rpproxirnately 6094 taller than the smallcr bottle.

Find. in graryrs! the amount of coff'ee granules in the larger bottle.

Attsv,er g t2l

(b) 'l'he smaller bottle sells !"or $5.10 while the larger bottle sells for $13.25. Which

bottle gives the better value lbr money? You must show your calculations.

A n.rv'e r

15

BP/S4IE MATH/s 1

tlrl'(';" Rctod)

!'ot
i . I fi/li /l -'s r 'r

{ lta
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Angio-C hine.se Schoot (Barke r Rood)

Joseph walks from point I to point B, which are 400 m apart. A vertical tower of /r

metres is at point D.

At point A, the angle of elevation to the top of the tower is 20o.

At point 8" the angle of elevation to the top of the tower is 37o.

Find AC.

Answer AC : t3l

(b) Find h,the height of the rower.

A n:;u,er it ==

(a)

,\tt. tnritzn 4 Et,:lrr: s.;

,V fi! i,tr.: r; a.t f;,.,i i't + li i:, tpe t I

Prelrril*xt .' f^x.izritino.tlort 2A i i

BP/S4IE MATHIS?

For
exdmfier',t

U*e
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,l ngto-Chtnese School { Barher Road)

The diagram show's a semi-circle u'ith centre O and radius 8 cm. OP is per-pendicular io

PQ and angle PpR = 0.7 radians.

(a) Find area of the shaded region.

,4nswer

(b) Convert fJ.7 radians into degrees.

Sac'ttndcfi 4 !:ilress
!,-!o-!he:lnt:tiS 4i'i48 !',":Atr j

f oi'

l)tcz,rrr.e, I
i i;p

the

cm2 t4l

Answer
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P re: liminory, fxont rnat i i.in ] {i t 7 18

Ansv,er

BP/S4IE MATHIS4

IJ.or t
.llsir?rner -t I

[./se f
I

i23
I

i'i
I

i
I

Anglo-Chinese School (Barke

A is the point (0,6) and the gradienr of line AB is -
(6,0).

(a) Find the equation of line AB.

C is the point

Answer

Ansv,er

(c) Find the length of AB.

Answer ......,....... units tl]
(d) Point D lies on the x-axis and is such that DC = CB. Write down the equarion of the

line thatpasses through D and is parallel to they-axis.

r Road)

For
Exsminer's

[.t.se

T
4

SeccnCan, I Ex-;ire::s

,\{alhe.marrcs 4Ct48 Pr:1-re.r !
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, nglo-Chme se School (Darler Roari)

?,4 The Ciagranl belora, shoi,,'s the speed-tin:e greph of an object.

(a) Calculate the speed of the object at I8 seconds. Cive your answer in km/h.

Answer ...... km/h t2l

(b) Calculate the total distance travelled on the joumey. 
'

,,: : ,. ::

,lnswer ..............nr Lzl

(c) Draw the distance-time graph of ihe object on the grid given below.

You must label the values on the distance'axis clearly'

Dista nce

(rn)

Tlme (seconds)

End of Faper

St,ionclOn' 4 !:. xy;r *:.s S

ivlcthe m'.:,'ri:s .iti{S Puper i

Trmc (str,:oods)

19

BP/S4IE MATH/5s

For'

Etirntrisr s

Ltre
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BP/S4IE MATHIST

Anglo-Chine$e Schcol
(Barker Road)

PRELIMINARY EXAMINATION 2017

SECONDARY FOUR EXPRESS 
' 

FIVE NORMAL ACADEMIC

MATHEMATICS 4048
PAPER TWO

2 HOURS 30 ruIINS

Additional Materials: _,Answer Paper (7 sheets.),. :

'Graph ?aper (.1 sheet)

REAO THESE INSTRUCTIONS FIRST

Do not open this booklet until you are told to do so.

Write your class and candidate number on the cover sheet.
Write in dark blue or black pen on both sides of the paper.

You may use a soft pencil for any diagrams or graphs.

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

Answer all questions.

rYe'krry':"Ti;f"'ff 3lT,:Til':*li'[H::3:;n:H"theanswer
luld be used where appropriate.

I accuracy is not specified in the question, and if the answer is not exact, give the answer to
.,t figures. Give answers in degrees to one decimal place.

Fora , use either the calculator value or 3.142, unless the question requires the answer in terms of zr,

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

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

The total of the marks for this paper is i 00.

This pap€r cotTsists q/ I I printed pdges inclttsir;e aj'this p*xe. [Tur-n over
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. Anglo-Chinese School (Eorker Road)

The first three terms in a sequence of numbers, I,7-r,f ,...are given below.

BP/S4IE MATH/s8

tll

t2l

ttl

tzl

T -lx2+lA=12tl

Tz=)x3-6=12
T^=3x1+2-11

(a) Find To.

(b) Show that Tn -* n' -3n + 14.

(c) Evaluate l_so .

(d) Explain why every term in the sequence is even.

(a) It is given that v' = tr' -Lgh .

(i) Evaluate v when u= 30, 51 = 9.8 and h = 24,

(ii) Express r in terms of g, h and y.

(b) F'actorise (x + l)2 - (y = l)2,
''.':" 

:; 

v 

.,' 

. '

(c) Simplify ^ 
-{^' -\ , .' 8-3x -5x'

(d) Solve the simultaneous equations.

I
I=x-3Y:12)-

4y=3x-19

t2l

tzl

tzl

t3l

t3I

Preiimtncr7, t,t aminiittoti Jil i7
Se c o nJarr, d /:1a,'e.ss

hlrzt!'t€mqtics ,f (i,i.$ P,zper 2
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trl

(a) The scale of^ a rnaP is ! : 7 -500,

(i) The length of'a roaci oti the map is 20.5 cnt.

Find the actual Iength, in kilomerres. o1'the i'oad.

(iii) A turtle is cra\\'ling along the sliorcline. An eagle is ili

lt notices the turtle,

Calcu Iat* ti're gr-eaiest arTE:ie cll rJe;iression r:i tiie Iurtlc

sides 5,5 cffi, 6 cm and 7 crn, is

(ii)

rq,

#
Hffi-*'

ff
2t

&

On the rTlap, an area forrned by a triangle POR w'ith

slated flor commercial development.

Calculate, in square rnetrcs' the actual ,area.

(b)

In the diagram, AB is the shorelirre. B is due east of A. A boat is at Cl.

-lC 
='75e,angleACB = 63oand AB=35 m.

I

L\., . ...J the bearing of B liom C.

(ii) The area oltriangle eBC is 444 m2. Calculate the shortest dislance from

shore.

tsI

BA

12l

the boat io tl'ie

tll

a veriical lreigirt of'40 rn abo've C.

as seen li'orr: the eagle, i2l

i' r t i r il i i t r{t rt li -:, tttt t' i a I t ii 2:.,? ti ! ? Jc'.:cr,;,dr |/ i !;t rtr,! s s

i/i! i i tt rtii.t i ! t'-\ .i i) 4'd F u*e r ?
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,1 ng I o-Ch ine se Sch ao I ( Barhe r Ro cd)

ln the diagram, O is the centre of the circle.

TA and TE are tangents to the circle. AA and OE are radii of the circle. COTis a sirai.eht line.
Ol intersects BF at G. CT is parallel to Bl,
Angle OTE = 32o.

(a) Find

121

t21

t2)

tlI

tr I

Se t r: tiic,/-I,,/ Cr,Dre.ss

.\'!ct;liettat$s 1f;45 Paper J

(i) angle AOF,

(iD angle CDE,

(iii) angle OFG.

(iv) angle AGB.

(b) Explain why points OETA can also be points on the circumference of another circte.

I
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5 i i'; .i tiu.'ii lll .-- li)\,r: I

I ) i: l-r i' ,. !1.' '. i li i; i'

l,in,J titC cilnltcil..r' r.;l'tltlc C()ttiuitl ctip.

(iivc \'oLlt' iltls\\fl' [(] rlic tiullrcsL cntl'

[;incJ llrc urtCr.ntii crrrvcd srrriircc iii'ult oi'tiru cup.

BP/S4IE MATH/61

l2l

I2l

t2l

l4J

'*\ irir- !' uispi,i'li,gr tltlrt' is

ilir: .i isi.e3lSi:i r-' ()(l utri

iit lt cl ,l ii i-l tr i 
' 
it u r iir:d cr i.it)i

Ct)ni,:ul cilps ()i (r ci1 iiittl lruigirt 5:i c,t) fil'c l)t'()\'itictJ It) di'irrl. iltc

f lcw

of
wa ter

($) Watcr,is {jllcrJ t9 tltt blirrt ol't[u clisllcriscr.

l" incJ rhc a 11't()Llllt () l' rvatcr irl tlrc d ispcllscl"

(tt)

(c)

o{'tlrc $itlcr rcll.lilinirte il r}tc <lispctts-ct' a[lct' 2-i0 ctrps (tl'\\i!tcr lias bc'ert
(ri) [rirrtl thc hciglri

dispelist-'d-
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Anglo-Chine.sr." Schoo/ (Barker Road)

6 A coniainer can hold 2400 litres of u,aier.

(a) A large tap alone can fill the corrtainer in x hours.

Write dorvn an expression, in ternrs of x, for the amount of u,ater that the large Lap can

dispense per minute. tll

(b) A small tap alone will take I hour longerthan the large tap to fillthe container. Write down an

expression, in terms of x, for the amount of waterthat the small tap can dispense per minute. tlI

BP/S4IE MATHI62

t3l

t4I

l2l

(c) When both taps are turned on at the same time, they can fill the container in 3 hours.

Form an equation in r and shows that it reduces to x2 - 5r - 3 = 0 .

(d) Solve the equation x' - 5x - 3 = 0, giving your sotutions correct to 2 decimat places.

(e) Find the rate of water flow, in litres per minute, of the small tap,

Answer the rvhole of this question on a single sheet of graph paper.

A stone is thrown from the top of a cliff next to the sea. The height,lr metres, of the stone above sea

level r seconds after it is released can be modelled by the equation

Some corresponding values of t and y'1, conect to I decimal place, are given

455

(a) Calculate the value ofp.

(b) Usingascale of2cm to represent I second, drawahorizontal t-axis for 0<r<6.
Using a scale of I cm to represent 5 rnetres, draw a vertical/r-axis for -10</z<50.
On your axes, plot the points given in the table and join them with a smooth curve.

h to estirnate

irnum height of the stone above sea ievel.

(ii) the length of time that the stone was greater than or

cliJ'l;

(iii) the tirrie taiien for the stone to hir the water.

in the table below.

egual to 5 m above the top of the

Secondarv 4 Lrrtrr.rs

lviathenltics 4018 Fap<:r 2

t

7

tll

t3l

(i) the rT ttl

t2l

tll

(d) Bf' dr&t+'ing a tangent.

[].e !iivitriitr'.t, [*rcniinu!ton 2{.:] 7

t2l
find the gradient 01'the curve at t = 4.
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.4nglo-Chinese .Scfioo/ ( Barke r Roadl

8 (a) The marks attained by' 40 students in a },{athematics test were recorded.

Tl'ie cumulative frequency eurve shows rhe distribution of the marks.

Cumulative Frequency

Marks

(i) Use the curve to estirnate the

(s) the median mark,

(b) the interquartiie range.

I

13 15

tl I

t2I

lt I(!i)

(iii)

12.5o/o of students achieved more than x marks in this test. Estimate the value of;r.

The same group of students sat for a Chemistry test. The maximum mark for the test

was also 25, The box-and-whisker plot of the distribution of the marks is shown below.

24

The top 25o/o of the students for the Chemistry test scored lower than the top 25%o in the

Mathematics test. Write dow'n the possible range of marks that c can take. 
t I I

(iv) Describe how the cumulative frequeney curve for the marks attained in the Chemistry

test rna,v differ from the curve fbr the Maihematics test.

Szccniar'; 4 F-r.press

,iiathtmG[ics .i048 Pcper 7

t1l
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Angla-Chraese School (Barker Road)

(b) The \4'eight of I students. in kilogram.s. are listed helorv:

25 , 27 , 32,29, 2 g, 3l , 26, 45

(i) Find the mean weigh,. 
ttl

(ii) Explain why the mean may not be an appropriate average to use to summarise the

weights of the students. 
t ll

(iii) Find the standard deviation of the weights. tll

(iv) Subsequently, it was discovered that the weight of every studcnt was 2 kg less than the

actualn due to a faulty weighing scale.

Write dorvn the correct mean and standard deviation of the weights. t2)

I

Secondary I *press
lu.lathentoiics 4045 Paper 2

: Prelimtnart,f,iarrrniztion 2017
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,4ttglo-Ch i nese Schoo I ( Barker Raad)

A

In the diagram, OA is parallel to DB, AC is parallel

OA =4aand AB = 5c respectively, It is given that

(a) Find, in terms of a and c, the vectors

(t))

to RD and OABC is a parallelogram.

OR: RC :):3 an d4=l&r3*

4a o

(i) dfr,

(ii) afr,

(iii) &.

P is a point on OQ such that OP: PQ - I :3.

(i) Express 7i in teryns of a and c.

(ii) Hence write down two facts about A, P and R.

Nan:ie a pair oicongruent triangles.

Prove that LRCD is similar to LCOA.

Find

iii t,rg:l4Igg
,\reaof ACOA

Area of AOQ4

hreaof L]CA

tll

, tl]

12I

t21

(c)

(d)

(e)

t2)

ttl

t2)

trl

(iii

P re I i ni nary C.v.,:m tru::ttto n 2 C i 7 i0

ttl

Secondary,4 Erpress

lr4cttheraalics 1ii15 ita;;er 2

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 64



BP/S4IE MATH/66

itj
A ng lo. Chinese Schoo I (Ba r l:e r Ro adl

James lias go'Lten a3ob that pa)'s him a salary of $60 000 annualty. He plans to purchase a car bul
calculates that he can only afford to set aside 309/o of his monthli, salary for rhe expenses incurred in
orvning the car.

(a) Calculate the sum of money that James can afford to set aside monthly for the expenses

incurred in owning the car. il]

He has set his eyes on two cars.

repay the loan on a monthly basis.

(b) Recommend the brand of
al'ford to set aside monthly.

He decides to take a

The details are given

loan from a bank for the purchase. He will
belou,:

Brand A (used car) Brand B (new car)

Engine capacity I 600 cc 1400 cc

Cost $80 000 $90 000

Intended loarr amount 50% of cost price 600/o of cost price

Intendcd loan period 5 years 5 years

Ty'pe of interest compound interest at 2.5o/o per

),ear. compounded yearly

simple interest at 3% per year

car that James can

Justify the decision

purchase, based on

you make and show

the sum of money he can

your calculations clearly. t7l

The other major expenses in maintaining a car are as follows:

Brand A (used car) Brand B (new car)

Monthly parking fees $90 $90
Monthlypetrol expend iture $300 $2s0

i Annual road tax $7 44 s626
Annual insurance $800 $700

Car servicing (tu,ice a year) $600 each round $500 each round

End of Paper

? rc linti nr;ry !i:.ctti t; tfii !r) t: l'0 i ?
1lll

Se co niioil' 4 fipri,.r.s

.l!o!htemattr-.t -.'018 t,aper ?
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Muhanatics Prytr t MukingSdresne

Secosdary 4 Express f 5 lt{orrnatr Acadernic

Pretirsdrtgrv Exsr*s 20 t 7

i ' $_863 ;\.r_ [r\, 
441

T--,*--i**-j..*@B-

2 i {?s6 x [*e] * (z.Sx [0t'], __ _ a _ --- :,iI

i 
\--- t \--- '{exact answer!

: G ra+ .r OnS

= {4c - znFx3a +7 b'}

=2{.2c*di(3a+?e}

or equivalerrt

Togal sunn - $180

-t s 7-3v and

-Z <r( s 3-L
3

7-3x < I

12 oooks - 6 houns - t80 peopte

S cooks - t hours - i8A pecple

t cooks - 7.5 hourE - t 50 people

,{ns: V.5 hours

i DriEercet scaEe ued fer the axis sgtav

rnislead onc ta think that rnore people prefer

Brand Y to Brand X.

l=$2C
9

,-::
i ll {a} iS6950
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Ma$ernetics Papm i Markrng Schente

Seccndary4 E:-press i 5}Jcrrmal Academic

A PreliminarY Exar's 2{}17

foice that Jirnn:y sheruld sett at = * x $tr68

:--"- 
-------J 

l_s_+- , 
= $Ztl [ .60

Frtarked pnice = # x $2S i .6f; = 9224
9&

! angf e tr&S' : ang! e C$D: 56o {alternate angles. 
i{ rs

,
a

D

't
;

t
t

I

t

I

l

L.-_. *._.,

I i+
I
t

I

I

I

t

i

I

a
t

:

I
1- - --.- .

| .,p

11. I
: l: -.I(-
I

I

i
I
t

i

.L-----
i iu
I

t

I

i
I
I

a

I
I

t
,

I
I

I
I
I

I

I

I
t

I
I

i
t
t

I

t

BC parallel to FtI)

angEe Afffr = !8$ - {+4+56} = 80o

#-:

I

I

I

(b)

'.t*i

?bj

?-t

@ons are regu[ar, tfuem

angle XKB + angle tKF + angle tsKF

= [G80 + [ 08*+ L20"

= 136"
Ey Ehe proper1+' that angles at a point add uP ts

360', at [eest clne of the potygons n']ust be

ireFl!ar.
,: 

^lix i

[0

Next flash er 2S t 5

I
a

i
(aj 7 I Y

G
aP
T\
L-'

TT
E. t2 I3

r3 [4
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a

I
a

;
!

I
t

I

I
I

I
I

a

I
t

t4I ;

i

!r
I
t

I
t'

l
t
a

(
j

,

t

I

I

,

,

I

I

fai ,[', '

t

:

:

I

I

I

I

I

t

T

I

I

t
I

I

L'. = iG4.E
' 

' ieigr
!-- -- -'j ---

i ibi : SnTall botf.lg:..., , 50g - $5. E0

f .'ig* iS.ic€nts
.Y.r ? .

il-':'iil'j' :"i-1 ' ::I'

ttrssgslEtr
2C4.8g - 5 i3.25

i.e - '5,4?

;:. ' i.'; :'.i ")'' r-' ','.;-;;' ;,i i,-',' -. ' : :

i[+i
i

I

:
I

I

I

i
I

i

I

!

I

i

' i4! i

! L?.!

,-.
113 6 -;

Irff,c (r rrdrwsrr|

c

tE r3?fi i:ii iz i i?{jc\
p - i :eC* E{,}0 i i i:i Sto i

[u, o i 3oj 
r''o s'' 

[u*rJ

{c) F rcpresents the [ctal charges incurred b1,' all

vehicles for each recglcstivE day.

f'

i):Et I tt

!- i

8*4

I

!
I

I

I
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Ma*reraatics Fapei: i Mai"king Scrreme

Smondari"; a F.xpre$s,'5 Ncrmai 4*adeffirc

Prei$1Ilfiar:., Exams 2rJ I:
Ang i+' Cfirrre'gb Sdlod

(3*rkor Raadi

iaj . argie '+{'8 -i'i-:lG= I;''''

: =lJ:_ = 
ju.O,-

. sin]43 siEII?

: fiC - 823m

i ia: i 40. I"
I

I
+ 

tmr*.7 r,gd

Area oflrian gle Cf:E -* I f eXn 49?9i * 37.992

Areai,f mcr*r= Iqg'i(...,1 87tr71 * ldi= 27gt31
Z"

f,rea af shaded region = iU.-l tma

x &23 356fi: sin20
: ?82 irrI

I'r-6 i
E=---

x-,i 4

4y = -x:' 2q

r=24
Qq,0)

i*I i 24.? units

icicmtifi, tn"*t S hes rit*JrFdlnagesj i-
{ -'r

1:,t.,

- it
irrced= -:s iE=
' ?.ft

J\)

= t 0.8 rds

- i8.ES ?rn{i'

I

I

I

i

I
a

t
I
.l

-- -j- t

!
t
,.

I

t
I

I
t
!

I

I

I

i

I
I

I

I
I
I

I
,,

-- t- -

I
I

l
t
I
:

I

t

t

i
7

1

:

,
I

,
t
t

i
I
t
I
:

i

I

i
I

I
t
I
I

_t_ _

.: g .|-&. - t.>1 .

i -?- i _,i Li -7. ! {. .!
i

-Ii.i x i Ex ii.) x ifr

irr:a iteq:rr*bi
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f Esrter RoaC)'

:lf': i i=n7+!t+10-4n+4 i;t
l,

Itt

ti! ,

: ; i --i a- r Ir{ i
i: 

I
' lF.E#e ffi--ry-**.b-_e 

..Fa-

, i (ci i T,n = 2364 ----i
.-l

.(l
'l

, i ; When n is evcri n(n-3) is {eveft x addi = even 
r;::

; *v substituti*n sr eiimixarlirrr-, n:erhcrC,
Fa 

.tr": q
-T -' j - lr == -4.-.-

3

I

I

I

rG-

i

I

t
I
l
I

t
t

I
I

t
i

:

i
(

f

I
i
I

I
t

:

t
!.

;
i

t

;

(ari lri = 3rj2 - 2i.9 8X241

v = !J{i-'i

(uiii

-.r:! i(;+ f)+ (-r,,- tilt(; + I)' - i y - IiJ

=txt-;rR,-;-*71
1.\,.1

-r1.,-UT - ;i
(l-rH8+5;)

{x+lXx-li
-(r-lXSx,, f,,3

: -.ii.ai ,Ji e#:,:!.,?Icrii
{.3x+8j '.
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A,-rgi+-isineec $;rccz

F*{aifieir:arics Fapq 2 F*{arking Scherrte

Seconciar.-v .4 Express I 5 l.icrrrral Ac*clemic

keirrnlaary E>:a$? 2r3l 7

I,isrng cosrne rule..

4 L: -q 

r' 
" j:;j.S= -, 4 j0: - 3i52jX4S{:)ans(cmgse-6dC}

cn'i:i n"r'riT is fi.A{. * = ./:*iEl ='
I - +??y.H}

aegie$,ft{' = ci* iiq''

t

hreacr i' trieilgge : ; (5 15 J{450i sirr 49'.324"

= &9 60i) n'iz

,*f C frcim $= 63-(90-75):S+8"

2-5"4 m

_< 1 A.6
-_.i 

t _t*)

angle OTA = angie G? E :3Zo

i'fhs liriEjcini*g eir external point to the, centrs cf tha circle

foi-qscts the angle ktu'een the tangents,)

.*.gle T-4O:90'

;EanSr-rrt .*e rpendicu lar ta radlus)

artgte ArJF: it'$,{i - S{} - *?2}' : 58'

iarrgies Erifii +i triai-rgie frGf)

angleACE=i8v-]-i[{:o
a.rtgle ACC- 1.80 - 58 = !22o

I

engEe C/]f, : '- i:i5 x
tf

i
angie GEA. = -i-iES."i = 2i;"

&.

t'a.ngie -dL CETt-rye iS hr"'j Ce al-rgie a'; trir r.ri, i.rtr.f+.:i:'u nC* )

a*.gle fiF€ * *irgi* SE..{'=" 79''

{ai"*e':-* aEe arigEes , 'J.:c pzra.iie! t* t4
iri:Eifl ':3{}i; '= i :8ii --- j:i - :,8i" - -;'3."

., trr. i
i.- u; i

. -.:nE I:- i? E' 
- " : i 

. 
iY:-^:* ly -::F';:*'ii-i:'::E iri

*'r, ;1:e rr'-]i;ij;[;t' c,i'"r;ghl-'trfrir ii: a:ieri?i-cii c:iz?' (]7';s a.

,:imret.erar* poifits E md x i+'iii iie ur Ilie cilc:i,u:-:.ibier*e

i:.i{7,4 -a.z: "riliitE fuu: i::i,,:i{':,ti:j Lt* 'iie circuir::g, r;'ii:-5 ::; 
';t',i': 

t)irr,tit

{-:r 'rel-;ura.ie u.sing "*iiE}es :ii opp.*si€e .':eglTl{x';'s -fft

* tar:

- . 
-t- 

.{-. -i.,
I

I

I

I
t

I
I
I
I

!
I
I

(a;

( -r.,: . \
t 6ili c,

*'i22o.!=)i$'

i
I

-.:
t

I
I

I
I't

I

I

I-r

t
I

I
I

(
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Ans , 
FreliminarY Exarn z}fi

(Barker Road)

;(bi i.^ F t
', Capaciry, of o$e conical cup = f*Xol(JrXJ.3)

s
; : *- S0 crnj

; 
(c) 

i st*r. heieht ofcu'= ffi
' = 6-A902

i Cur*ed s*rta* area cf orp = ,r(jH6.0902 )
: = Sl.4 rro,

Volur:ne of water rernain,ng after dispensing 250 ,.rps
!17

i = t66s itr -QSAx] rfi: H5 3)
-1 3 \-

'1: 
= 461g i.r

il
I

'I
. totume cl'r.E,a[er io cyliader = 46,ui , -Z $fic, ) = 402sr

Height of wader in cylindricaE secifon = 91! = 40.25
n(10')

i Height of wateF remaining in dispenser

I = +0.25+1 0

= 50 2i; sn

BP/S4IE MATHIT4

(,d't
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h,iethernalics Paper 2 htarking Scherne

Seconciar\, 4 Express i 5 t'iorrna] AceCer-nic

Frelirninary Exa-i Lfii 7
&r:gl+Chinese Scnoel

4-U

x

40 E_.-- 
Ertres/mmute

ixcl' 
4il *ff] = 24cict_r+! x j

:[+C; +4(x + f)J = 41z(x + tr]

4*xz - i00r -12{: -0
lr '' -ir -- 3 .= ,C (.shrcrr-,*i

I

;
t
I
I

I
a
I
I

I
I
I
:

.!

I

i

l
I
t

Titi

Ii ]i
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Register No.

Narne :

B:lj:r;::i: ;:;lEENbEMEH,RI.UHCbNffiARWj$ii[iIEHRI SHffiNSAR:UIJ
I r,.ndc nri.'trr S r'r'.r>nliBct'tiictne,,rl';i::iri* *:mil*tfH,H*ffi!l$"*ffiYxiT.W9:H##mlN.S,slgh[**ill:xt*:r::::rlr*i:ri:lBorrrcmccr 

lj$Hg,glllP,lfitsYm:H,?-,ffi H.$.S:!l#;INPRMfS;;mm#mHil#S[:::lslBeudemee.rBr:ndenrccr "lE'tdtit{xfiHllfli:Xuf;t'lfpiffiffiiHslHAHdffi$B:l::TSl!::::lfli i:l::l E:ff[X[]::::liil 3:l[:iBenierleertseilSetreer i'td lS5|Ieroell*rtlol(mrlitlr,lilflcllxtr lert1t-ll+Ydloolljendenleer set}onoiir n\ctlool Eeri(enrcer Secondar iichool

Bendcnrccr S nil hool Bendcmeer Sc'*rrrrJar-r Schooi Bendc-mcer Sccondi.rn'School Bendemes Secondan, Sclrool Bclndcnlcrer Secorrclary Sclrool

DATE
DURATION
TOTAL

z 22 Augus[24fi
: 2 hours
: 80 Marks

READ THESE INSTRUCTIONS FIRST

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

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

You may use a 2B pencil for any diagrams or graphs.

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

Answer all questions.

Write your answers in the spaces provided on the question paper.

All the diagrams in this paper are not drawn to scale.

If 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.

If the degree of aciuracy 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.

Forn, use either your calculator value or 3.1.42, unless the question requires the answer in terms of
lt.

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

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

FOR EXAMINER'S USE
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Corupowtd htterest

Mensuration

Trigonom.etry

MATHEMATICAL FORMULAE

Curved surface area of cone = wl

Surface area of a sphere - 4rf

Volumeofacone: 
I *'h
3

Volume of sphere = + ,rr3a

Area of triangle ABC : 1 absin,C
2

Arc length ="r2rwhere 0 isin radians

Sector area: I r|L,where lisin radians
2

sin,,4 sin ^B sin C

o2 = b2 + 12 - Zbccos r4

Statistics

Mean: Zn
Z,r

Standard Deviation :

Bendemeer Secondary School

Preliminary Two Exam 2017/ Sec 4E5N / Elementary Mathematics Paper I
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(a)Byrourrdingeachnumbertoitsneaxestten,caIculat"?#.
L4.99

(b) Write your answer to part (a) correct to I significant figure.

Answer (a) .......... .............tU

@.......... ............tI1

If the Iength of a rectangle is 340mm and width is 200mm, both are corrected to the nearest

10mm, calculate the

(a) maximum possible area of this rectangle in cnf,

(b) lowest porqibt" value of the ratioff.':lti.;r-'i' leLgth ,', r

Answer (a) ........... .............8)

@.......... .............t11

For
Examiner's

use

Bendemeer Secondary School

Preliminary Two Exam 2Al7l Sec 4E5N lElementary Mathematics Paper I
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ighr He exercised and lost 6% of his initial

eight must James lose in order to reach his ideal

Artrwer...... ......t3I

mpletely.

.i

Answer (a) .:......... ............... t2l

@.......... .............t31

Bendemeer Secondary School

Preliminary Two Exam 20171 Sec 4E5N / Elementary Mathematics Paper I
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i

5 A flight leaving Singapore to London takes about I 3 hours and 1 5 minutes. If ttre departure

time on a Tuesday from singapore is 1310 hours and singapore is 7 hours ahead of London,

what day and time, in 24 hour format, does the flight reach London?

Answer hours on .-'.."t'lZl

6 In ADEF,DF = L}crn,EF = T}cmand zEDF = 39o'

(a) Find LDEF.

iui wt i"t, is the acceptable answer to part (a)? Explain why the otler answer is not

applicable.

Answer (a) aDEF-3.......'-'..'o,'........'..."o [2]

(b) -............,.......'

..........t21

Bendemeer Secondary School

Freliminary Two Exam Zafil Sec 4E5N lElementary Mathematics Paper I
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Given that 1
c

2
I

2

Bendemeer Secondary School

Prelinrinary Two Exam 20171 Sec 4E5N lElementary Mathematics Paper I
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Siew Teng is x years old and her brother Victor is 2 years older. Their mother is 6 times older

than Victor.

(a) Write down the ratio of Siew Teng's age: Victor's age: Mother's age in terms of x.

(b) Ten years from now, their total ages will be 76. How old was Siew Teng's mother five

years ago?

Answer (a) ............ ' r .. o...... o.... o. D........ [t]

(b) . . . .'. . . . . D . . . . . . , . . . . .. . o . . . . . o . . . . . . r . I2l

Bendemeer Secondary School

Preliminary Two Exam ZAfil Sec 4E5N / Elernentary Mathematics Paper I
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10 In the diagram, given that LBAC = zBDAand C lies on a straight line BD. It is given that
AB=6cmandBC=4cm.

(a) Show that LABC and LDBA are similar.

t2l

(b)

(c) Given the area of AABD is 42 cm2; find the shortest distance from D to AB.

Answer (b) ... ...,....., D......... .. ..,.,c\n Ul

(").... o'.. ...-.. .... r. o.. .. . .... .cm2 f}f

Bendemeer Secondary School
Preliminary Two Exam 2017/ sec 4E5N / Erementary Mathematics paper I
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9

Bendemeer SecondarY School

Preliminary Two Exam 2OlTlSec 4E5N lElementary Mathematics Paper 1

1l The belorv diagrarn is part of a regular decagon'

Find

(a) LRST

(b) LRTQ

(r) LPQT

Answer (a) ..... ..... .,....... ---.-.... -""[1]

(b) .".'o"..'""' r""o""o..'-"'o [1]

(C) ...r...t "" io" """"" "r""'o [2]
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t0

12 Two fair six-sided dice are throum.

Find the probability that

(a) both dice show different numbers,

(b) the sum of the two numbers shown is 12,

(c) the sum of the two numbers shown is a prime number.

Answer (a),....t..t..........,...D.....,r...r.. oo.. tU

(b).. o... ... . . . . ... ... . ... . .. .. .... ......,. tu

(c) l2l

Bendemeer Secondary School
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ll

13 The figure below shorvs the positions of the points S, T and U.

(a) Express ff 
"t 

a column vector.

(b) V is a point such that STUV is a parallelogram. Draw the parallelogram on the diagram

above.

(c) Find tl]r rnasnitude of F4 and lfrl ,

.'""'(d) Hence, from your answer in part (c), it.ilSf 
I

parallelogram?

: lfrl Z What,is the specific name'of,the

s U

\
\
\

\\
\

\
T

Benderneer Secondary School
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t2

14 (a) Hasan invested part of $800A at2.4Yo per annum simple interest and the remaining at
1.8%o pet annum simple interest. He received a total interest of $348 after two years.
How much did he invest at2.AYoper annum simple interest?

(b) Amin bought a car at $70000 and the car depreciat ed by 25 Yo at end of first year, 20o/o
at end of second year and l|Yo atend of third year. What was Amin's car value after 3
years?

Answgr (a) S.. '... r.... -.. '. ' r... r..'t t r o. ',.. r. ... f27

Bendemeer Secondary School

Preliminary Trvo Exam 2al7l sec 4E5N / Elementary Mathematics paper I
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13

15 The diagram shows 2 small semicircles inside a big semicircle. Given that AB is the diameter

of tlre big semicircle with center O and area of each small semicircle is |r cmz.

Find

(a) the radius of the small semicircle,

(b) the perimeter of the shaded area in terms of r,
(c) the area of the shaded region in terms of z,

Ansyrer (a) .........,,................... ot.r..... cmUJ

(b) ...r..ro...... ..................., .....cmflf

(r) .......,,..... o... i........... o... ...cm2 llf

Bendemeer Secondary School

Preliminary Two Exam 2A171 See 4E5N /Elementary Mathematics Paper 1
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16 The graph shows the students intake of ABC Secondary school over 4 years.

(a)

(b)

(c)

(d)

thatin20L6.

Express the ratio of the student intake in2012 to the student intake in2016.

Should both answers you obtain in (a) and (b) be the same?

Explain the similarity or difference in your answers of (a) and (b).

Answgr (a) .... ..... r. . . . ....... . r.... . ...... . . tl]
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15

17 Given the equation of line L r is ! * - 3y :9 , find
z

(a) the coordinates when it cuts the x-axis.

(b) the gradient of the line,

(c) the value of k if the point (-6, /r) lies on the line,

(d) the equation of line Lz thatcuts y-axis at 5 and is parallel to L t -

Answgr (a)... o........ - - - o - -o. - - -.... -.. -..... [1]

(b) o . ' t .. " ' " " " " .- ' ' t ' ' t " " t "' " '[l J

(c)...... " " "' " """ t..' "'' r..'"'''[1]

(d).'..'. "' t " "' ""' o " .. " t " "'"'''[1]

Bendemeer Secondary School

preliminary Two Exam 2017/Sec 4E5N lElementaty Mathematics Paper 1
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t6

18 In the diagram, O is the center of the circle and RT and PT are tangents to the circle at R and

P respectively. Find the angles,

(a) x and

(b) v.
State your reasons clearly.

Ansu,er (a) x:...,..., t3l

tll(b)y=

Bendemeer Secondary School

Preliminary Two Exam 20171 Sec 4E5N / Elementary Mathematics Paper I
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t7

19 (a) Use set notation to describe the shaded area in the following Venn diagram.

(b) t: {numbers from 1 to 10}

A - {even numbers}

B - {prime numbers}

C - {multiples of 2 greater than 6}

(i) List the elements in A n B' .

(ii) State the relationship between set A and C.

Answer (a) .,.....o....r ...o...oo...r...........o..... t1]

(b)(i) ?..... r. ... ? ' '... t... !.. o '........tt' [l]

(b)(ir) .....,..... .... o o............. o.. o.,, [1]

Bendemeer Secondary School

Preliminary Tu,o Exam TAnl Sec 4E5N /Elementary Mathematics Paper 1
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I8

2A The scale drawirig in the answer space below shows the position of towns A and B. Town B
is 36 km due South of A. The map scale is given as 1:600 000.

Construct the map of ABCD using the information given below:
(a) Town C which is 54 km from B with a bearing of 085" from B.
(b) Town D is located 18 km from C and on the perpendicular bisector of A and B.
(c) Measure the bearing of Town D from Town A.

A

Answer (a) ........ oseg abovg................... l}l

('b) ...,..,,.Seg above !,...,.......D .... f}j

(")... .. .....'o....'.o..'.".... r... t .. . o. . ... .... 
[1]

Bendemeer Secondary School

Prelinrinary Trvo Exam 2ar7/ sec 4E5N / Elementary Mathematics paper I
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19

End of Paper --

Bendemeer Secondary School

Preliminary Two Exam zAfil Sec 4E5N lElementaty Mathematics Paper 1

21 (a) Expressthefunction !=-xc2 *8x- 5 inthefonny = -(?c-h)z +k.

(b) Sketch the graph of the function y - -xz + 8x - 5. Label the y-intercept and turning

point.

(c) Hence, or otherwise, solve the equation -xz + 8r - 5 : -10

Answer (a) a ? t a a t t a atra a tDataaat? r ! t t 

" ' 

! t t t""" 
' 

ot 

'

.............See above .. -..,. -..

l2l

121

121

(b)

(c) x=
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Register No. Class

Name:

DATE
DURATION
TOTAL

23 August 2A17

2 hours 30 minutes
100 marks

Additional Materials: Cover page
Answer Paper
Graph Paper (1 sheet)

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on allthe work you hand in.

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

You may use a,2B pencil for any diagrams or graphs.i,, ':::

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

Answer all questions.

Allthe diagrams in this paper are not drawn to scale.

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 7-t, use either your calculator value or 3.142, unless the question requires the answer in

terms oI n.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.

FOR EXAMINERTS USE

r0{}

This document consists of 11 printed pages including this cover page.
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Contpound Interest

Mensuration

Trigonometry

Statistics

MATHEMATICAL F ORNTULAE

Volume of sphere -

Area of triangle ABC -

Total amourlt: 
"[,.#)

Arc length :

Standard Deviation :

sin A sin B sin C

a2 -b2 +c'-zbccosA

Mean: Zn
Zr
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(a) Solve the inequality

(b) (i) Factorise 2q -l$qt completely.

(ii) Hence simpliff
2q -t&qt

gqz -2q)(3q+ I)

In January, Joseph's best time to swim 200 metres was} minutes 30 seconds.

Calculate his speed in kilometres per hour.

ln December, Joseph's besttime is l0% less than his besttime in January.

Calqulate, in minutes and seconds, his best time in December.

BP/S4IE MATH/I 03

LZl

l2l

l2l

13I

(c) (i)

(ii)

121

The first four terrns in a sequence of numbers are given below.

Tt:3+20 -4
Tz- 5+2:r -7
Ts- 7+22 :11

Tt:9+23 :\7

(a) Find 7s

(b) Find the ruthterm of the sequence, Tn-

(c) Hence or otherwise, find T2o -

(d) Explain why the value of 7" is always odd for all values of n.

(e) Tm arrrd Im+t are consecutive terms in the sequence.

Showthat Tm+t - T^- 2*2tn-r.

tll

tl l

t1l

tll

t3I

Bendemeer SecondarY School

2017 preliminary Two Examination i Sec 4E/5N(A) / Elernentary Mathematics (Paper 2)
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A factory produces bottles in both the small and the large size.

(a) It is found that x large bottles can be produced in a minute.

Write down an expression in terms of x, the time taken to produce 1 large bottle,

in seconds. tll

(b) 4 more small bottles can be produced in a minute, compared to the large bottles.

Write down an expression in terms of x, the time taken to produce 1 small bottle,

in seconds.

(c) Given that it takes 2.5 seconds longer to produce alarge bottle than a small bottle,

form an equation in x and show tlrat it reduces to i + 4x-96 = 0.

Solve the equation i + 4x- 96 = 0.

Hence find the time taken to produce 4000 small bottles, in hours and minutes.

It is known that the factory sells each small bottle at $0.30 and each large bottle at $0.50.
Is it more profitable for the factory to produce small or large bottles?

Explain your answer.

(d)

(e)

(0

BP/S4IE MATHfi04

tll

t3l

12)

121

t3l

The figure below shows the outline of a spinner toy, which is made up of an equilateral triangle

6 identical circleq,-with centre Ot,Oz andl.Os respectively. It iSliiyen that the radii,ofthe
c s are 6 cm and'OilvI- 17 cm, where Mis the midpoint of ,

Find PQ,

the perimeter of the shaded region PQRSftI and

the area of the shaded region PQIISTU.

l2l

t3l

t3l

(a)

(b)

(c)
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BP/S4IE MATHI1 05

5 (a) The stem and leaf diagram below shows the marks attained by 15 students in a

Mathematics test.

t

2

/)
J

4

5

37
366
044579
125
0

Key.:ll0meansl0marks

' (i) Using the data giveq find the (a) median mark, tU

(b) interquartile range and l2l

(c) standard deviation of the marks. 121

(ii) It was later found that there was a mistake in the marking for the test.

As such, every student should get an additional 2 marks.

Describe ho1_v.+!he change in marks ryill affect the median mark and interquartile

range. ,' t21

(b) It is given that a box contains 15 apples and 9 oranges.

Two fruits are then selected from the box at random. If an apple is selected, it is replaced.

If an orange is selected, it is not replaced.

(i) Draw a tee diagram to show the ptobabilities of the possible outcomes. l2l

(ii) Find, as a fraction in its simplest form, the probability that

(a) both fruits selected are the same, l2l

(b) at least one of the fruit is an apple. 12)
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In the follorving

oD- I BD.
3

(b)

(r) BD,

(ii) fr,

(iii) Bc,

(iv) m.

Given that CX: a *

(c) Find the exact value of

diagram, ABCD is a parallelogram where M is

BP/S4IE MATHI1 06

the midpoint of CD and

X

tll

tll
:_'

12)

l2l

121

l2l

tl I

Given that OA: a and OB: b,

(a) express as simply as possible, in terms of a andlor b,

7 V,prove that B, D and X arccollinear points.

area of LODM

area of A,OAB

area of LODM

area of ABCD

(i)

(ii)
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7 Peftol stations A and B sell two 8.

The matrix L shows the average two stations on a day in Week 1'

onA

onB

BP/S4IE MATH/I 07

(a) Evaluate the matrix Q: 7L. tll

O) It is given that the petrol price (per litre) of grade R92 and P98 are $2.00 and $2.40

respectively.

Represent the petrol prices as a column matrix P. tU

(c) Evaluate the matrix S: QP. tU

(d) State what the elements of S represent. tU

(e) In Week 2, the average amount of all petrol sold at bothpeftol stations dropped by 5%.

At the same time, the prices of all grades of petrol increased by 5%.

Calg.ulate the earnings madg:by Station A and,.S$fion B respectively inWeek 2. t31

(f) Write down a matrix X such that the total eamings of both petrol stations in Week 2 can

be calculated using matrix multiplication.

Hence find the toial earnings of both petrol stations in Week 2. tzl

Bendemeer Secondary School
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Figure I shorvs the three-dimensional layout of Roy's living room. The room is shaped like a

cuboid with dimensions 4 m by 3.6 m by 3 m, where path MN lies across the centre of the

room.

r A television is fixed on the wall QRW such that f, the centre of the television, is 1.6 m

above N.

r Two speakers are fixed at corners P and Trespectively.

Television

Figure I

4 rrr

lr
Figure 2

l,6 m
1.24 m

For this question, the dimensions of the television and speakers are negligible.

(a) If Roy chose to place the armchair at the furthest possible optimal distance, find

0P

W

Roy is deciding on the best position to place his armchair along MN. The best position will
allow him to have an optimal view of the television when seated in the armchair.

Figure 2 shows Roy's eye level at X, which is 1.24 m when seated at distance d from the

tei-evision. It is giv.en thai t.g m < d 5;3;8 m foi Roy to trffian optimal view of'the television.

(b)

(i) rx,

(ii) /.Pm,

(iii) the angle of elevation of f fromX.

When the angle of elevation of f from Xis
television? Justify your answer.

13l

l2l

121

LTo, will Roy still have an optimal view of the

121
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BP/S4IE MATH/I 09

9 Answer the whole of this question on a sheet of graph paper.

The variabJes x and -), are connected by the equation

?21)y=r*;__x_

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

x -6 -5 -4 -3 -2 - 1.5 -1 - 0.5 - 0.3

v - 4.33 -1.65 p 2.08
-,
J 3,10 2.75 0.94 - 1.69

(a) Find the value of p. tll

(b) Using a scale of 2 cm to represent I unig draw a horizontal x-axis for - 6 S r < 0 .

Using a scale of 2 cmto represent 1 unit, draw a verticaly-axis for -5 < y < 4.

On your axes, plot the points given above and join them with a smooth curve. t3]

(c) By drawing a tangent, find the gradient of the curve at (-1,2.75). 121

(d) (i) On the same axes, draw the line Z with gradient 0'.! and passes thro e

pointi(-4, -3). . : 'iii'j tl]

(ii) Write down the equation of the lineZ. tll

(iii) The r-coordinate of the point(s) where the line Z intersects the curve are the

solution(s) to the equation # + A* - Bx-$:0.

Find the values af A and B. 12)

(e) Usingthe graph, show that ?-).'+1=0 hasno solutionfor x< 0.' x4 t21

Bendemeer Secondary School
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BP/S4IE MATHI1 1O

Mrs Lim is currently staying at a bungalow with her family. After leaming about solar energy

from the brochure belowo she is thinking of installing solar panels at the bungalow to help

reduce the family's electricity bills.

SOLAffi HNHRGY

Brochure on Solar Energt

Information that Mrs Lim needs to consider in order to make a decision on the installation can

be found under Annex,A on the next page.

(a) For the first frffif Z0l7,

(i) calculate the average amount of electricity (in kWh) used by Mrs Lim's family in a

month, and Lzl

(iD calculate the average amount (in dollars) paid for electricity usage in a month. Lzl

(b) Considering all the information given, should Mrs Lim go ahead with the installation of
solar panels for the bungalow?

Justiff your answer. 141
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BP/S4IE MATHI1 11

ANNEXA

Table 1: Records of electricify usage by Mrs Lim's family

Table 2: Charges for electricity usage

Electricity tariff: 21.39 cents per kwh

(Charges subjected to 7o/o Goods & Services Tax)

Table 3: Details on

bungalow

installing solar panels for l\rlrs Lim's

Table 4: More about the solar Panels

Average amount of electricity produced by

I solar panel: 19 kwh per month
Lifespan of solar panels: 20 years

January February March April May June

1107.8 1066.3 1123.6 t2s9 1249.5 1281.6

-END OF PAPER-
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BP/S4IE MATHI1 13

Answers:

la) p>l 3+
J

l bxi) 2q(1-3q)(1+3q)

lc)(i) 4.8 km/h

2a) 27

2b) Zn+l+2"4
2c) s24329

A. 605a) s
x

3b) -69 s' x+4
3d) x=-12, I

_7
BD : -- b

2

2

Bendemeer Secondary School

rbxii)

IcXii)

l-3q
2q -l

2 min 15 sec

3e) S t, g31*io or 5 h 34 min,3
30 It is more profitable for the factory to produce large bottles.

4a) PQ = 7.63 cm

4b) Perimeter= 41.7 cm

4c) Area = 1,10 Cm2

sa)(i)(a) Median = 34 marks saXiXb) IQa = 15 marks sa)(i)(c) sD = 9.99 marks
5a)(i) The median will increaseby 2 and the interquartile range will remain the same.

sbxr)

Fruit I

sbXiiXa) P(both arethe same) - 
?6'l-

1472
sbxiixb) P(at least 1 apple):

2A

23

6aXi) 6aXii)

6a)(iv)

-a+b

1

--a
2

201 7 Preliminary Two Examination / Sec 4E/SN(A) / Elementary Mathematics (Paper 2)
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BP/S4IE MATHfl14

6cxi) ffi=[i)'=+ 6c)(ii) ffi=I"1"+:i
(ttso rzoo) (z.oo'\ _ (esz+\

7a) o= [irio ;;;;) 7b) t: [r.ooJ 
7c) t: 

[urooJ
7d) The eamings of Station A ($6,524) and Station B ($6,944) respectively for Week l.
7e) The earnings of Station A ($6,507.69) and Station B ($6,926.64) respectively for Week 2.

Tr) x=(t 0
rotal eamings = (t ,{::2:t'.\' '\6926.64)

: (n*+.ll)
Total eamings of both stations (Week 2) = $13,434-33

8a)(i) TX:2.53 m

8a)(ii) ZPm =90.9o
8aXiii) Angle of elevation = 5-4o

8b) tanll" = 
o'lu ) d xl'69 m
d

Since 1.69 m is less than the minimum optimal distance 1.8 m, Roy will not have an optimal

view of the TV in this case.
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BP/S4IE MATHI1 15

p :0-5

9c)

edxii)

gdxiii) A:2 and B:24

10aXi) I181.3 kwh
10a)(ii) $270.37

10b) Since the average amount paid by Mrs Lim per month will be lesser than what she is cunently

paying for electricity usage, she should go ahead with the installation.

Gradient= -1 .5 (+ 0.2)

14
.t, 

- 
_ 1, _ I

v- Jv .LJ2
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2017 Sec 4E|$NA Preliminary One Mathematics Marking Scherne

BP/S4IE MATHI1 16

Qn Answer Marks

1(a) 130 B1

1&) 100 B1

2(a) 344 x 204 = 70176 mmz

1 mmz = Q. 12 cm2

71196 mrnz = 0.1 x 0.1 x70176 cmz

= 701 .76 cm2 = 702 cm

M1

Al (accept

exact value)

2(b) B1

3 ldeal weight = #x 100 = 7l.30kg

Currentweight 1ffi x82 -'/7.\Bkg

Per cent - 77'08-7!30 x 100 - 7.4987 =
77.08

7.500/o

M1

M1, A1

4(a) 4az -12A=2-20*6a
4a2-LBa+18=Q
2a2 -9q+9 = Q

(2a-3)(a-3)-0
3

a' - T'3

M1

A1

4(b) xzyz+36-4x2-9y'
: x'y' - 4x2 (9y', - 36)
: x'(y' - 4) - 9(y' - 4)
: (*'- 9) (y' - 4)
_ (x + 3Xx - 3)(y + 2)(Y - 2)

M1

M1

A1

5 Singapore Tuesday 1310 =) London Tuesday 061 0

Flight 13 hours and 15 minutes => Arrival Tuesd ay 1925

Or

Flight 13 hours and 15 minutes => Arrival 0225 Wednesday

Singapore time

singapore 0225 Wednesday => London Tuesday 1925

M1

B1

Or

M1

B1

(lf no working,

80
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BP/S4IE MATH/117

6(a) sin 39 sin I-DEF

---
L?

zDEF = sin

LDEF - 3L.63, 180 - 31.63

- 3!.5,7+8.4

M1

A1

6(b) Acceptable answer => 31 .6".

Reject 148.4" because (148.4 + 39) >180 which is more than

angle sum of a triangle.

B1

B1

7 azdz - b2C2 - czdz

b2c2=d2(o2-c2)

M1

A1

No mark if no
I

lr

8(a) L 1 25-2 23
---i 

rr-- 
= 

-2525050
M1, A1

8(b)
u?*6-f--!= 

bS
M1, A1

9(a) xz x*2 r 6(x+2) B1

e(b) (x + 10) + (x + Lz) + (6x + 22) = 7 0

x:4

Iulother' s a.g e = 6(4 + 2) - 5 - 3@

M1

A1

10(a) mLABC and ADBA

uBAC = LBDA (given)
IABC = LDBA (Commonz)

LABC is similar to LDBA (AA Simiarltty)

)81(order of
vertices must
be in
corresponding

order
81 (statement

and reason)

No reason no

rnark

10(b)

Bendemeer Secondary School Page2
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BP/S4IE MATHI1 18

BD_9 B1

10(c) Let shortest distance be s.

1

lx6xs=42
s - 14cm

M1

A1

1 1(a) (ro - 2) 180zRST=ft=r* B1

1 1(b) 1.80 - L44
zSRT -T= 18o (base of issos.A)

zRTQ = 18o (alt z\ -

B1

1 1(c) IQRT = LQR.S - zSRT = L44 - LB - L26"

LRQT = 180 - 126'18 = 36" (z sum of A)

zP?T =L44-36- 108"

M1

A1

12(a\ 5

e

B1

12(b) L

36

B1

12(c)

L-
Ir

-]_-_---_-----j

ials6i:i I

5 (

M1

A1

I
2 (E)

I

3 4 I I I
I

I

I

4

5

r6 8 9 10 L(f: ,, t? 
I

13(a) B1

13(b) B1

Bendemeer Secondary School Page 3
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BP/S4IE MATH/1 19

V

U

13(c) Frt

lfrt

W : 6.40 untt

6.40 unit

82

13(d) Yes. ST=TU.
Parallelogram is a rhombus.

B1

B1

M(a) Let p be the arnount invested atZ, o/o p.a.

2.4xZ L.Bx?

trxp *ffx(8ooo-p) = 348

4:8p * 3:6p = 34800 - 28800
p - $5ooo

M1

A1

14(b\ 70000 x 0J5 x 0,8 x 0.85 = $35700 M1, A1

15(a) 3crn B1

15(b) 2(Arc length of srnall sernicircle) = 2(n x 3) = 6r cm

Radius of big semicircle = 6cm

Arc length of big semicircle = rt x 6 = 6n cm

Perimeter = 6r * 6n - IZrcm B1

15(c) Area =!rE(62) -hefi\ = 9n ctn2 B1

16(a) 3

E

B1

16(b) 5

6

B1

16(c) Yes. Both answers are supposed to be the same. B1

16(d) B1
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BP/S4IE MATHfl?O

axis does not start from zero

17 (a't (19,0) B1

17(b) 1_

e

B1

17 (c\ k= -4 B1

17(d) L

Y-ex+5
B1

18(a) zORS = 90 - 34 = 56 (radtus perpendicular to tangent)

tR1S = 180 -2(56) = 68 (angle s?tm of issos,triangle)
zR}P=2(68)-136

zR1P = 2x (angle at center - 2 angles at circurnf erence)

)c :68o

M1

M1

A1

(lf more than 2
reasons not
given, deduct
1m overall)

18(b) y = 180 - 90 - 68 - 22o (angle sum of lrtsngk) B1

1e(a) A,UB B1

1e(bxi) {4,6; 8, 10} B1

1e(bxii) CcA B1

zo(a) t
20(b)

C1 - Correct
angle

measurement
C1- Correct
scale
conversion

c1 -
Perpendicular
bisector

C1 - Label of
Town D (accept

either Dr or Dz)

J ta '... ..n'' i '-n-

'Ql.-^t \' ,"'i'lU
L. -' 

\., 
,a

.r"

2o(b) 704ot1o,114ot1" B1

21(a) v-
v-
v-

-(*'-8x+5)
-[(x - 4)z + s - 42)l

-(x - 4)z + 11

M1

A1

21(b) P1- correct

shape

P1 - correct
intercepts and

Bendemeer Secondary School Page 5
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-1 turning point.

i+ i,,i
; ii l

t\

I -, j
l!

I
i-: i ,':i-=:..; . t-'- I\'T-; r: t -,i 

;!-i-,-: ,l:. -' " 
: I

.i i i..i,,;._1. ; .,t,1; i i::,ij i i1:: 
; j: .::.:i,,,:,::,:i

& .....

I

l;

I
t --'i-
I

i'+=
l
t.

t -: :
l,

l:l

i,
I

t-'. ,l -.

,"-l-
. .t .

-F
,.-8

,l

.. 
1.l

.--:--:'-
. .-.J..
'l

!
I

't
.-+;--

ll
li

i1'=
!".i

i, I

a

I

21(cl 8.58, -0.583 82
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Register No. Class
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IVIARK SCHEME

Bendemeer Secondary School

2017 Preliminary Two Examination / Sec 4E/SN(A) / Elementary Mathematics Paper 2 Page 2

Qn. Solutions Rernarks

1(a) p -2. 1 _15 -ZP
425

p -2 .-25 + 4p

410
l0(p -z)s4(-25+ ap)

-6p<-80
.'. n7 131

t4
J

tBu

tBll

[81]

1(b) (i) 2q,-l&q'

2q -l&q'

: 2q(l-9q')
: 2q(l-3q)(I+3q)

tBu

tBll

(ii)
(4q2 -zq)(3q+ 1)

: 2q(L-3q)(l+3q)

(4qz zilQq+l)

: 2q(l-3q)
2q(2q -1)

_ l-3q
2q -r

tBu

lBll

1(c)
(i) 200 m )'0,2 km,

Speed =0,2 l:
24

:4.8 km/h

Best time (Dec)

2min30s)

(ii) - 0.9* 
I

24
rl
Jr:-n

80

- 2 min 15 seconds

MU

lAll

lBll

tBu

87
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2(a) Ts lL + 24 :27 [8 1]

2(b) nft term : 2n +1+ 2*-1 tBll

2(c) Tzo : 2(20) + I + 2zo-1 : 524 329 [B 1]

2(d) Sin"e 2n and 2"-r are even,

then Tn:Zn+l+2"-r :even+I+even
: odd tB ll

2(e) 4r*,-T^ =Z(m+l)+l+2m+t-t*(Zrn+l+2^-t) [Bl]
: 2m+2+1,+2^ -2m- 1- 2*-l
: 2+2* -2^-r

: z+z^ -)frl tBU

: 2 +lrr^l
/-

: 2+2^-t (shown) [Bt]

3(a)
Tirne taken to produce I large bottle -

60

x
s

3(b)
small bottle - 

6o 
,

x*4 tBlITime taken to produce I

3(c) 60 60

- 
=2,5x x+4

60(x + 4) - 60x = 2.5x(x + 4)

240 =2.5x' +10x

x'+4x-96=0 (shown)

lBu

tBll

tBtl

3(d) x'+4x-96=A
(x - 8Xx +12) = Q

:.x=-12(N.A),
lMu
lAlI8

3(e)
Time taken to produce 4000 small bottles - 4ooo * 6-0-

8+4

= 5 h 331rnin
/af

J

tBll

lBll
Accept:
x5 h 33 min

3(0 In the same duration of time/ seconds,

Amount earned for selling large boffles : $0'50 x (y /7 .5)

= $0. A67 y

Amounteanted for setling small bottles = $0.30* (y l5)
: $0.06y

.'. ft is nrore profitable for the factory to produce large boffles.

lBtl

lBlI
lBll

Bendemeer Seoondary School

ZAfl Preliminary Two Examination / Sec 4E/5N(A) / Elementary Mathematics Paper 2 Page 3
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MARK SCHEME

Bendemeer Secondary School

2017 Preliminary Two Examination / Sec 4E/5N(A) /Elementary Mathematics Paper 7 Page 4

oy Amount eamed in I min (Large) : 8($0.50) I

- $4.00 [B u
Amount earned in I rnin (Small) = I2($0.30)

- $3.60 tBll
.'. It is more profitable for the factory to produce large bottles. [B 1]

Total Marks: 12

a@) Sinse M is the midpoint, then OtM is perpendicular to Oz OE

So, sin60o= 
#

.-. pe=#-n x7.629909 l5z

= 7.63 cm

[MI]

lAll

or Let Ot Oz be 2x.

(2*)' : )c' +172 +

+

.'.PQ:)"ffi -2$)

4(b)
Arc length PU

tBlI
Perimeter of shaded

region PQRSTLI - ( 6.283 1853 07 x3 ) + (7 .629909152x 3 ) tB 1l

N 41.7 cm tBll

or Perirneter of shaded region PQRSTU

: 7.6299091 52+(3* *"A>
J

x 41.7 cm

tB2l

tBll

89
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a(c) : l. t7x(6+ 6++-.f/)Area of AQ OrO, 
Z .V3 -_,,

= 166.8542278 cm2 tB 1I

1 v (60')
Areaof secror OfU :;x62"t or or 7Tx62x[#]

av 18.84955592 crr:/ [81]
Area of shaded region
pgRSTTl - 166.8542278- 3(18.8495 5592)

= 110 cm2 [Bl]

or Area of shaded region PORSTU

= +"nxxW-;7T(6')
nv I 10 cm2

lB2l

tBll

Total Marks: 8

s(a) (iXa) Median

(ixb) IQR

(iXc) Mean

:34 marks

- 4l-26
- 15 marks

_ 492

15
= 32.8 marks

tBtI

lMlI
[A1]

IMU

lAtl

[Bl]
[81]

(ii)

S,D. : 17636 -,,.r
- l).82

15

x 9.99 marks

The median will increase by 2 and become 36 marks.

The interquartile range will remain the same at 15 marks.

Bendemeer Secondary School

2017 Preliminary Trvo Examination / Sec 4E/5N(A) / Elementary Mathematics Paper 2 Page
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s(b) (i) Fruit I Fruit 2

15 s

-=-248 [B 1] Correct branches

[B I ] Correct probabilities

(iiXa) P(both are the same) tBlI

tBrI

lBu

lBlI

767

1472

(iixb) P(at least I apPle)

6(a) (i) ffi :-1u
2

tBll

lBrl

lBlI

[BI]

lBll

tBtI

(ii) AB _ AO+OA _ -a+b
: -i-b+(-a+b)

2

_ -a - 
I 

u
2

: -lb + L(-a+ b)2 2 
\ /

(ii) BC : BD+ OC

(iv) OM :6+ffi
I

2

6(b)
- -L 3u+a*10

42
) BD ll B and B is a common point, [Bl]

then B, D andXmust be collinear points

6(c)
(i)

area of A'ODM
[Bl, BI]

lBrl(ii)

areaof LOAB

areaof LODM

area of ABCD

BP/S4IE MATHII?7

I\4ARK SCHEIME

Benderneer Secon dary School

2017 Preliminary Two Examination / Sec 4E/5N(A) / Elementary Mathematics Paper 2 ?aga 6
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IUARK SCHEME

7(a)
[BI]Q-

7(b)
[8 1]

7 (c)
[BI]

fitso rzlo\(z.oo) (asz+)
$ - 

[1160 tzloj[, .4o): [ooo +)

7(d) ($6,944) respectively for

lBll
Station BThe earnings of Station A ($6 ,524) and

Week l.

7 (e)

tBll

tBll

The earnings of Station A ($0 ,507.69) and Station B ($6,926.64)

respectively for Week 2. [B I ]

I

I

0

0

75

)6

1

t

OC

4C

7

9

D

a

2

2

-( t,[,

2.5

62

(:

o)

;z)

0.95

;2

6"

Amount of petrol sold (Week 2) =

: 
['ff

Prices of petrol (We ek?/) : t -OSl

: (r-,
[2-5

Earnines(week2):(2;:l:21)

7(D tBI]

tBtl

: (n+l+.33)

Total earnings of both stations (Week 2) : $ 1,3,434.33

Total earnings

x-0

9,

Bendemeer Secondary School

2017 Preliminary Two Examination i Sec 4E/5N(A) / Elementary Mathematics PaperZ Page 7
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IVIARK SCHEME

Bendemeer SecondarY School
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I\4ARK SCHEME

Bendemeer Secondary School

2017 Preliminary Two Examination / Sec 4E/5N(A) / Elernentary Mathematics Papet 2 Page 9

9(a)

e(b)

p :0.5 tBU

Correct scale * Iabeling

Corect plotting of points

Smooth curve

lBll
[8 1]

lBll

e(c) Drawing of suitabl e tangent at x - -1

Gradient - 
3'5-2'75

-1.5-(-1)
=-l .5 (+0.2)

[8 1]

[81]

Ml is given if
tangent not

accurate but

correct fonnula

used to find
gradient

e(d) Drawing of colrect straight line

Iv=-x-IJ2

(i) [Bl]

[81](ii)

94
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IVIARK SCHEN4E

Bendemeer Secondary School

2017 Preliminary Trvo Examination / Sec 4E/5N(A) / Elementary Mathematics Paper 2 Page 10

(iii) For 5+ ?-l*' =+ x-L tBllx4 2

x3+2x2-24x-8=S
So, A:2 and B :24 [81]

e(e) 2-l*'+1=0 )?-l*'+5=4 tBllFor x4 x4
For x ( 0, No point of intersection with y = 4.

),No solution (shown) tBlI

ffiE$E
10(a) Ave. amount of electricityr used per month

: (1 107.8 + 1066.3 + I123.6 + 1259 + 1249.5 + 1281.6)16 [Ml]
- 1181.3 kwh [Al]

Ave. amount paid per month

- 118L3 x$0.2139x1.07
N $270.37

(i)

(ii)

10(b)

Aftcr infiallati,on,

Ave. amount of electricity saved per month : l9x20
= 380 kWh

Ave. amount paid per month : (l I 81.3 - 380) x $0.21 39 x 1.07

e,$183,40 tBU

Ave. cost of solarpanels per month = 12x$6250)+(20x12)
ni $52.08 tBll

Total ave. amount paid per month : $183.40 + $52.08

= $235.48 (<$270.37)

Since the average amount paid by Mrs Lim per month will be lesser than

what she is currently paying for electricity usage, she should go ahead with

the installation. tBU

--1-;..:r. 

,:t .. r,. ..!.t ..";i.:.,rr.::r .:i! ..t : :.
.. . 4.-".:: i..r'--: *ajl+j::ia\ rt -:i,

. -. . i.::1:n1r" -'. 1'r: .r.Fj:lr:jir ' l
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Name Class:

CHIJ KATONG CONVENT

FRELTMINARY EXAMINATEON 2017

SECO${DARY 4 EXPRESS I

5 NORMAL (ACADEMIC)

TUATHEMATICS
PAPER 1

Glasses: 4Ol ,402,403, 4ffi, 405, 406, 501, 502

READ THESE INSTRUCTIONS F]RST

Write youf name, class and registration number on al! the work you hand in
Write in dark blue or black Pen.
You may use an HB pencil for any diagramsor graphs.

Do rrot use staples, paper clips, glue or conection fluid/tape.

":::r,, ' ,, :

Answer atti'4tiestions. ::

lf working ts needed for any question it must be shotrn wi'th the answer.

Omission of essential worlting will result in loss of rnarks.

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

lf the degree of accunacy is not speo'fied in the question, and if fte answer is not el<act, giue lhe
answer b three significant figures; Giue answers in degrees to one decirnal place.

For:c,.use either,your calculator value q 3.142, unless the question requires the answer in

terms of ze

At the end of the otarnination, hand in separately:
{. Section A
Z Section B
3. Section C

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

The total number'of marks for this paper is 80.

Total rnarks I tgo

FOR EXAffiINER'S USE

4048101

Duration: 2 hours

This question pppef cqt?slgts pJ :!7 pryT, pases.

,lil
il

[Yurrm ever
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Compound interest

Mensrration

Mathemdicql Formutae

Tota1 arnount =

sin r{ sin ^B sin C

a' = b2 + c2 -Zbc cos r{

Mean=

Standard deviation =

Curved surface area of a cone = ttrl

Surfae areaof a sphere : dtr'

Volume of a cone: I tz h
3

Jolume of a sphere = !*,

Area of triangle ABC: lab sin C
2

Arc length = rQ, whe,re d is in radians

Sector frea- Lr?o,vYhere d is in rffins

Trigonornetry

.Ifar6fics

a
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Sec 4E,5NA

Class:

4048/01vent Preliminary Exarn 2017

(

CHIJ }(at

Narne:__

I 
(a)

(b)

Answer sll the questions.

Seetion A l22 tnerksli

Sirnplis * 
*' 

,' .

r J-x

Answer I4l

Simpli0 

#F,. #)eave 
yorr answer inposiuve indices-

Answer 3i ;.'..-.u... jlir-r r-+i't..r r t3l

2 Given that

I

rI
lc

3
I

re
tr > express A in terres of b, c aad*.

13IAnswer ls='

[Tr.srrn sver
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.,'
,

CHIJ Katong Convenl Preliminry,Exam 2917 _ -. _ 4048101 Sec 4E5NA

3 Factorise the foilowing completely.

(a) lSxz y +27 ry -9ry'

AnSWgf ]or rd,ero*rrr rlr lrr..l5...lrf tU

(b) 27a2 -lzbz

(c) 3rs--3s-r+ I

(r) thE largest possible rraluie ofx - /,

(b) the srnallest possible value of I - x2,

' (c) the smallest possible value of (x - y)2 .

An*ter

Arz*ver

tu

tt]
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BP/S4IE MATHI1 37

Sec 4HSNA

Class:Narner ()

5 A small bus interchaoge has 2 feederbuses. Bus number 801 leaves the intercharge

at 15-minute intervals while number 802 at 25-minutes intcrvals. If both buses leave

together on a particular day, how many times wili they Ieave together inthe next 5

hours?

Allswgr t.. rri,rrr. ?Fr{c-!,-. times t3l

6 A pond with the shape of a pentagon is shonn below (measremants are given in
meEes and not drawn to scale).

lE0

Lamp posts are to be constnrcted around the pond with the following requiremants:

(t) The lamp posts are to be equally spaced from each other.

(II) Ooe Iarnp post mtst be oonsEucted at each vertor of the pentagoo-

$D Minimum number of lamp posts are o be conslocted to save cosl

Find

(a) the distance betwpen any two lamp posts.

Answef .,-,8. .--irrr..dr;j....... tU

(b) &enumber of lamp posts to be constructed.

Arl.svrgr +isi.-,. -a>.!r- rr-lrrrr 3.rio I2l

ffiurn cser
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Sec 4EI5NACHIJ Katong Convent Preliqn Exarn 2017 4048/01

Section B [I8 marksl

When written as the product of their prime factors,

A=2o'*2 x3"

B ; 2' x 3'd x 5, where tn and n are positive constants-

Find the lowest common rnultiple ofl and fl giving your anslt er as a product of

its prime factors.

l2l

Solve the simultaneous eguations.

Ar-'*Urgf J|,: ... + +i <+r rrr..r i'd r t - +.-r

v: t3l

.6 [Turn over
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CHIJ Katong Conyent Preliminary Exam 2017

Narngl ,,., | -. - --- , -- t )

4048/01 Sec 4ETSNA

I

Class: { 

-

tzl

tu

(a)

(b)

In the diagr{m, BDCEis a suaight line, AD - 4 cm,AC : 70cm and AB : AD.
I

Given that$e area of riangle,4BD is 1.6 orn2, calculate

the 
".{rt.al 

height of triangl e ABD.

I

the value of sin ZACD.

(b) the smidlest differenco in temperatures between the South Pote atd

Singa{or",

Aruwer vertical height - r, _ _. cm LzT$tu
sin /. ACD;=

Answer cos IACE= q;..r-a.r+rrr)-i-.rr.r. 
t 

127

I

10 During ttrei{ quest to reactrr the South Pole on the fust day of the new millenniur&

on team experienced temperatures ranging

ly menrbers in Smgapore experieoced

, where a< b.

Fin4 in tds of, andlor b,
I

(a) ne gfdatest difference in temperatures between the South Pole and Singapore.

cc 
tu

'c ttlAnsvtet'
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CHIJ Katong Convent Pteliminry Exam 4048/01 Sec 4E/5NA

fI Two maps of auew town are drawn, On the fitst map, a school is represorted by an

area of 3 cm?.

The school is represented by an area of 12 crr2 ou the second map.

Given that the scale of ttre first map is 1 : 80000, findthe scale ofthe second map

in the form of l: n-

Ansuer 1 :.......b.,r..i..,'*'r.. t4I

12 Mrs Ang invested $36 000 in a bank that pays compound interest of 3,2o/o Per

zulnum, payable everY3 months.

Calculate the amount ttrat tvlrs Ang has in the bank after 6 years.

Art*ver $...-...-----..--...r:r.. l2l
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CHIJ }G

Name;

tong Convent Prelimfnary Exarn 2Ol7 4A48101

Section C [40 marksf

t3 LiquidXis poured into three different tanks at a constant rate.

The height of each tank is 2 luetes.

Task"{

On each of the grids below,

water changes with tirne for

TaokB Tark C

sketch the gaphs to show how theheight of tbe

each tank.

[3]

time time

time

fTerrn Bwer
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BP/S4IE MATHfi42

Sec 4EISNA

14 (a) Calculate the nrm of the anglesp, g, r, E, t, u andv shown in the diagram.

(b)

Ansoer

A regular polygon has n sides.

Each exterior angle is 
#degrees.

Find the sizfr of each interior angle in this polygoll.

t2I

'tu
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CHIJ Katong

Narne:

nt Preliminary Exam 2017 4048f01

Answer angle trQ:

angtre PQR:

angle PRg:

l2r

()

15 In the figurei the vertices of fiangle ABC and triangle PpR touch the

circumferenl,e of the circle.

I

Given ttrat aireteCXB = 50o, angle ,4BC = 70o andangle BCA = 50o andlP, 8R

arrd CQare Angle bisectors of angle CAB,ange ABC andanfle BCArespectively,

find the valu'ss of angles RPQ, PORwrd PRQ-

otu
otu

t+- ."
! t**'
Drt-

'r." 
-'*

'1 i

ffiurm &\set

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 142



BP/S 4IE.MATHII44

CHIJ Katong Convent Preliminry Exarn ?Afi

16 The probabitity that lGtie takes a bus iS 0.6.

If she takes a bus, the probability Orat she is late for school is 0.3-

If she does not take a bus, theprobability that she is late for school is 0'2'

(a) Complete the probability tree given below

Answer

late for school

..$ e r r1 1;q | 5iirfdrrrJtii1llti.

t3l

(b) Calculate the probability that Katie is not late to school-

Atzruter VI
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BP/S4IE MATHfl45

Sec 4EI5NA

Class:Name: {}

l7 In the diagram, the circle, cerrtre O, passes through D, A utd B.

The tangent at I meets OB produced at C and OD produced d E

The radius of the oircle is 4 crn and aagle AOB = angle AOE = 451

(a) (a - bo) u.tf ,where

Att*ter a =

b-

121

t2l

(b) The perimeter of the shadod region canbe expressed u, (1ro*z.li) 
^ 

.

Find the values of p nd q.

Ansuer p:

" q=

t2l

121

fflurn evetr
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CHIJ Katons Convent Preliminry E;arn 2017

lE Vectors OB and OA are drawn below.

H (- l\
Given *r* oP : 

[-rJ , i,:

(a) (D locate point P on the gri{ mark it with a cross X and label it,

(ii) express OF interms of d and/or OA-

Artswer dF:

Answer @=

19 The diagram shows ttre speed-time graphs of two particles P and p. Both particles

(b) OBQA is aparallelogftrux.

(i) locate point p on the grid, mark it with a crossXand label it, tU

(ii) ftId the coluurn vector represent i"g @ .

II}

tu

trI
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CHIJ Katong Confent Preliminary Exam 2017 4048/01 Sec 4EI5NA
I

Name: ( ) Class:-

accelerates uniformly for 3 seconds until it reaches a

ntinues nc travel at this constant spred. Q starts frorn the

rates fromrest at a constant rate of 3 m/s2.

Speed (mA)

Tirne (s)

(a) Write {own the value of !,, where the speeds P and Q arethe sarno-

Ansruter /s=...-.......,.i.-.....r.- tU
: .. 1'::' :iij. .

l': " ''(b) Given lnn O overtakes P lrseconds after the start of the motiorq find thet-
value df r-

i '.

Anstser ; :
a2 r" l'Prt"t;tttt' 13I

In the inswer space below, sketch the acceleration-tirne graph of P for
I

0s t$i,tr.
Arrsu,l, 

"

I

Accefeabioa of P (*rsz)

tr t2

(c)

{vr3
rl

,l

2& AIl *re studeints from 2 schools
{

l2 Time {t secands}

trI

Xand Ytook the same examirlation paper.

I

ffiruret &vetr
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BP/S4IE MATHfl48

Sec4HSNA

The box-and -whisker diagram below shows the results for the two schools.

(a) State, with a reasoni which school achieved a better result.

(b) State, with a reasorl which school has a more unifonnly-distributed mark.

tr]

2L

Aruwer

I

t6
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CHIJ Katong Convent Preliminary Exam 2017 4048/01 Sec 4EISNA

Name: t) Class;

Row Nurnber Triangle Sunr of
row
(F)

No., of even

numbers
(E)

Average

of Row
(A\

1 2 7 I )
b

2 46 IO 2 5

3 8 r0 l2 30
,l

J l0
4 l4 r6 18 20 68 4 p
t

f 22 24 26 28 30 r30 5 25

5 32 34 36 38 40 42 q 6 37

(a) Find the valuesr of p and q,

t21

t:

(b) Write down a formula corrnecting A and E.

(c) Write down a formula connecting R and E

Atlswzr ..,...i;i... t.i t;.;...,,..,. tU

(d) Justify, with reason why ttre number 6400 could not appear in the column l,

AnSWgf -r.a airrrrr ti?or rir rir+t,.-...>r a.t r!:.r.r Tr,,.}ir r>. r.+trlirerrorrt

3s..J,--r* ,1.1--'.;r;r.prrl.!.--r.rq---rtor.eot!l.1-.:i.?1ri.t..riDf lttrlr.9rrro:=i;-f tf .irt tll

End of Paper

I

17 [Turn ovetr
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2Ol7 4El5N Pt E Mathematics Prelim Marking Seherne

(a) 9ry(2x+3- yt)
(b) 3(3a- ab)(sa + zb)

(c) (r - I)(3s - t)

Section A

,(aoc'Y _ - . r-6 b-' bs ca au b-,

GnT1xE",J-:'- 
x ,c*

: a'but
a'b* c-B

at b-t c'

,c'
a'b

7rz A - ibz
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BP/S4IE MATHfl52

(a) 8
(b) -24
(c) o

Bur 8E

LCM is ?5

5 hours :300 rnins

300

75

- 4 times

5

t

4lampposts

HCF of 150, 90, I80 is 30m

6 larnp posts 6Iarnp posts

6 + 6 + 4 + 4 + 7 - 27 lampposts

Double counting anstver ?7 - J : 22lamp posts

SECTION B lSml
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2ot7 4E/5N Pl E Mathernatics Prelirr
i

Marking Scheme

Qn I Solution I

?
{ '*3"

'x3x5

_LCM =2,,*2,J-f
l w-a

I

9 (a) I

lo (a) 35+b '

fi)itt. ,
TI I crnz: 64x lot crn'

Map l 3 crn i, t 9?x Io 8 
cm2

Mip 2 l2 cth' : l92X IOE cm?

I .ri' : 15 X 108 crn'
l: 40000

12

= $43586.83
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20fi
Marking Seheme

Eetglion
Section C t40ml

Answer

1)
.q

Bl -0

r@

(a) ffintfre 2 polygons =540"+'- 
=9000

surn of all required angles : 7 X3!00 - 9000

: 16200

-

fime

(ar,gles in the sarne segment)

:350 + 300 =6*
angrePQR:HtJ[?tElH{1iUB[ 

=zs+ 35 = 60o

angle PRQ = 25 + 30 - f5"
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BP/S4IE MATHI1 55

2017 4El5N PI E Mathernatics Prelirn Marking Seheme

late fo,r school

not take a bus

not late for school

0.6 x 0.7 + 0.4 x 0.8 :4.74
MI AI

(multiplication of probability fmrn the tree)

(a}

Arrgle OAE:900
OA:AE -AC

Areaof shadedregion = +"8x4-+x4t 
*%

= 16 -4/F

AE: JA, * :Jfr,

19+B +z(t..o-4
\2)

:\tc+8+2ffi-B

=2n+2.1fr,
p:2
q=32
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BP/S4IE MATHI1 56

;r!< id,

B

/ \,

/

4 \J
H

o

Y /

IV \. /^

P
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BP/S4IE MATHfi57

I

I

2017 4E/SN pt 0 U{tnemarics

+tz(T, - l)

il

Dchd rs alor€ uifirrm becausc ofa
of I as co&pared to 14 for .I-

c.R:EB +E i

d, 6400= 801, 
Ererfecr square qumber, bur the

number iu colunih A are not perfect square numbers.
4

&rpa3a-:., . -*-4 .- -.. C_-
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CHIJ Katong Convent Prelirninary Exam 2017

BP/S4IE MATHI1 58

Sec 4E/5N

Sectidn A [30 omrksl.

r (a) Expand and sirapli$ (4r-02-(8x+1)(2x-l).

-- 4x'-9 4x'-6t(h) E:rpress -:ft* -:- -* as a fraction in its lowest term.' x'+x-20 16-x'

O Solve the equation +-+=-2, leaving your answer correel to'3 decimal
3 x-3

places.

(d) y is directly proportional to.l.
It is known tlnty= I44 for a particular valrc ofr.
Find the percentage change iny when the value ofx decreasesby2S%.

IA

t3l

t3l

t3l

Houses Individual events Group events

First Second Third First Second Third

BIue 7 5 4 3 2 0

Green 5 4 6 t 2 I

Red 4 5 5 T 2 2

Yellow 4 6 5 I 0
E)

Poirtts 5 3 1 IO 6 2

l2l

2 During a school's sports day, the number of first, second and third positions won by

the different houses are given in the table below.

The number of points rvou, for individual and group events are also given in the table.

(r)

(b)

tu

t?t

121

(.)

3 lTurn over
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BP/S4/E MATH/I59

4048/02' ; .;ii :,. . Sec4EIsN .

3 ABCD is a parallelogam. ':'

lf is the midpoint ofDC and Mis the point onAB sr.r-clr thatl2;l1g[: ]l[fi:: .': ] l

AMB

Giventhat m:5a and ffi=4b,

(a) Express as simply as possible, in terms of a and/or b-

(') ffi
(ii) ffi
(iii) m

(b) Find the numerical value of

tu

tlI

ru

trI

t2I

(i)

(ii)

areaof triangle ADN

ateaof parallelogra m ABCD'

atea of tqiangle IDAI

areaof triangle AMN 
'

4 The diagarn shows a rectangtrrlar cuboid ABCDEFGH.

AB = $ rn, BC - lrn arrd CG - 4 m.

lzt

t3I

(a)

(b)

(e)

A 6m B

Show that angle HBD =3z.3o,conect to I decimal place.

Calculate aagleAFC.

CaJculale the greatest angle ofelevation of the point.F/when viewed from the

lineAB. tll
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1
I

CHIJ Katong Gonqent Prelirninary Exarn 2A17 4448t02,

BP/S4IE MATHI1 60

Sec4USN
-t

-.-r- 

E€-.aLr--

ScctioqB [70 markSl

l
.t5 (a) Chloe fuis a total of 126 marks in.r tests.

In the next two tests, she scored 9 marks and I marks respectively.
I

I

Find, in (erms of.r, her mean mark for the

J
I(D fir*tx tests,

I(ii) (.r jr 2) tests.

I

Her meaf rnark for the first x tests was one greater than her mean mark for the
I

(r + 2) tdsts.

I

Gii) write an equation in rto represent this information and show 0rat it
t"

re{uces to x' + l9t - 252 = 0.

(iv) Solve the equation to find the number of tests Chloe took initially.

the first (r + 1) tests, trut her mark on tre
for the k + 2) tcsts.

da smred in the lasttest.

tll

ttl

t3I

t3l

lzl

Angle ACB = +8" and angle CAD= 32o.

J

(a) Calcul atithe following angles, stating your reasons clearly.

l

(i) Afet. ABo

I(ii) $ett CDA

(iii) Aflgle GAB
tl

(b) Explaio,ivhy BD is notpffillel to GF.

t2)

tzl

tzl

t2I

[Turn over

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 159



BP/S4IE MATHI1 61

Sec 4E 5NCHIJ lGtong Coovent Prelqn@2017 4048r02

7 (a) The frequency table shows the weekly expendi$re on food ofn students fi'orn

SciroolX.

Weeldy expenditure ($r) Frequency

30<x<40 8

40<xS50 17

50 <.x 3 60 34

60< x<70 p

70<r(80 3

(b)

(
(i) If f ofthe nstudentshave aweeklyexpenditureof dmost$50,show

thatthevalueof pis 18.

(ii) Calculate an estimate of

(a) the ruean weekly esEendihre on food,

(b) the standand deviation.

(iir) The standard. deviation of the weekly expendihrre on food ofsnrdens

ftom Sctrool ?puas $5.62.

Using this informatroq comment on one diffemrce between the two
distributions.

The diagram shows an interted cone of height & andradius r.

It contains water to a aeptn of ]a
I

(i) Findthe ratio of area of surface8 to areaof surfacel tII

(ii) Find the volume of the water if the cone can hold 480 crn3 of water when

121

tu

tll

tu

. 
[2Jfull.

(iii) The cone is now inverted srcb that the liquid rests on the flat cirgular base .,

of the coag as shown in the diagrara on the right.

Fiad, i!. terms of 4 an expression for d, tie vertical distance of the liquid

nrrfaee from the tip ofthe cone. t3l
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BP/S4/E MATH/I62

CHIJ Katong Gonvent Prcliminary Exarn 2017 4048/02 Sec 4El5N
- -- ::--:--r------l-: -------r--:-:: : .-* " 

-

, I lti diagram shows .the cprvg y 
= 

(4 - .x)(-t + *), wherg lr is a constant..

The cWe cuts theyaxis at'the pointl(0- 24),mdther-axis atB andC- :

(a) Show that the value of Ic is 6,

(b) Write down the coordinates of B and C-

(c) Find the coordinates of the maximum point on the curve.

(d) D(l,m) is a point on the grv.n surve-

Find the value of m and the equation of the line OD-

(e) The liney = 9 intersects the curve at P and Q. Find the coordinates of P utd' Q;

trI

Vl

t2I

t3I

t3I

flurn ouer
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BP/S4IE MATH/I 63

' Sec 4EISN

each for a nosg as shoum in Diagrarn I

The mouth is shown in the Diagrarn II.
It is formed by an arg MB, of a circlq cen&e O and radius 3 cm-

AYB is the arc of another circle with diameter, AB,3 cm.

She painted the remaining area,

Y

Diagrarn II

t7I

l2l

(a)

(b)

Diagram I

C alculate the area removed.

Calculate the area of rnask that was painted.
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BP/S4IE MATHfl64

Sec4HSN

(a)

(b)

(c)

13l

tzl

(d)

(c)

(f)

tu

L2)

t3I

By drawing a suitable straight line, find the range of values of.r in the interval

l*za- r - -l ^ F | . t 2 xz 4
0.5 SxS,8 forwhich 5 =---' 2;s.10x

fiTurn over
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CHIJ Katong Convent Prelirninary Exan 2017 4048/02'

BP/S4IE MATHI1 65

'Sec 4H5N

11 Cheryl works at the Singapore Botanic Grdens. :

She needs to rush down to Ereet a client at Raffles Hote!.

The quickest route ftom Cheryl's location to Raffles Hotel is indicatedon the map

with black sotid lines.

The bar scale on the lower lef[ corner of the map provides the corresponding actual

ground distance,

(a) Calculate theactual travelling distance, in kilometreg between Cheryl's location

and RAffles Hotel, giving pu answer c,orect to.2 sig4ificant figures t2l

(b) N 6.14 prn, Cheryl decided to call for a ride frour Singapore Botaric Grdens to

Raffles Hotet.

Infomration about FatDel Cab and A. ber services and other travelling detat-ls are

outhe opposite page.

Along the wan there are two ERP. ganties; indicated by A nd B with a star

eactr on tte map.

Det€rmine which service Cheryl should choose.

Justift your answer with relevant working t7l
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BP/S4IE MATHI1 66

CF{IJ Katong Convenl Prelirninary Exam 2017 4048/02 Sec 4El5N

eIIi tirnt

FastDel Csb Service

Aber Service

Base Fare

Travellin distarce per,tm

6nmtoSDrn k period

Handy Road Gantry (f)
12.00 pm - 12.04 pm

12.05 pm - I.59 prn

2.00 pm -2-04 prr
2,05 pm -2.54pm
2:55 pm -2.59 pm

3.00 pm - 5-29 pm

5J0 prn - 5.59 pm

6.00 prn -7 -54 prn

7.55 om -'l.59pm

End of Paper

TEUEIIIN.U

To

Singapore Botanic Gardens Orchard ERP (A) 6 minutes

Orchard ERP Handv Road ERP (B) 5 minutes

Handy Road E!P. Raffles Hotel 4 minutes

$0.50

$ 1,00

$L50
$2.00

$ 1.50

$L00
$0.50

$1.00

$0.50

$0.50

$1;00

$ 1.50

$2-00

$ I.50

$1.00

Orchard (l)
12.00 pm - 529 PDa

5.30 pm - 5 .34 Pm
5,35 pm - 5.59 pm

6,00 pm -6;54 Pm
5-55 pm - 6.59 pm

7.00 pm -7.59 pm

The first 1 lan or less $3.20

$0.22

ev6;r50 rn therea&etqlq-ss after 10 lon I so.zz
-,J.

6.00 Arn -9,29 am Monday to Sunday

& Public Holidays:

6.00 pm - I1.59 pm

Curent Booking

PrakPerjOA-$Uq)
Monday to Friday
(Except Public llolidaYs) :

6.00 pm - t l-59 pm
p"at-pirioa Surcharge (25% ofmetered fare)

Monday to FridaY 6.00 am -9.29 arn

(Except Public HolidaYs) ;

Monday to Sunday

& Public Holidays:

ERP Charge
passengeri are required to bear the ERP charge shown on the upper display of the ln-vehicle

Unit. TIe ERP charge is deducted each time the ta<i passes under the ERP gantry, payable on

top of metered fare

Travelline tirne Per minute $0.20

2.5x of normal fare

11
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BP/S4IE MATHII67

4ESN lVlathematics PreliminarA Exam 20I? (Paper 2)

Section A

I (a)

I(b)

(4r - 1)' - (8x+ l)(2: - I)

= 16-x' - 8x + I - (I 6.x' - 6r- 1)

= 15x'- 8, + 1- l6xz + 6x+ I

=-2x+2

(4.r'-9) . (a-x]6x)

(r' + x - 20) (l 6- r')

* (2x-?X2x+3) . 2x(2x-3),_

(r + 5Xx -4) -(r-4X;+ 4)

= 9r; l)(tr tl) * :(' - a)k 1 f)
(: +SXx -4) 2x(2x-3)

_ -(2x + 3)(.r + 4)

2x(x * 
?)

x Zx-l
- -,rrErar = -

2

2
3(x-3)

rc? -3x - 6x +3 - -5(x - 3)

x,' -9x+3 =-6;r + 18

x7 -3x-15 = o

-(3)tfl1-31'-a6X-9

= 5.653 or -2.553

4t)

y- b'
144:lqz

Original value: x
New value: A.75x

Y = ld{'

f - k$.75x)z

= S. 5625!Gz

= 0.552;,5(144)

=81

Percen tagecbange : \#x I 00

= -43.75%
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BP/S4IE MATHI1 68

The elenrents of Q represent the total $core from group

events for each house respectively.

Total score:

54

43

40

43

Q=

[*]
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BP/S4IE MATHI1 69

3(ai)

3(aiii)

s(bi)

3(bii)

urea o parallelograra ABCD

;
I

aref of triangle ADN

I1
t,

--Jf-22
-... 

l,

4

areaofuianglc ADN

area ofiriangle AMN

MC=

-

==
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BP/S4IE MATHflTO

4(^l

4(b) AFz =67 +4x

=52

AF=Ji
=7.211 I

AC=DB

=.m
:6.3245

AC2 = AFT + FCz -A(AFXFC) COSIAFC

cosLAFC= 4l':,T'- AC''

z(AF)(FC)

__]
6rlJ

/. IFC =

-
= (I d-p-)

tan/.IlAO:!
7

ZHAD=tan-,P)

=63.434"

= 63.4o (1 d-P-)

-'. greatest angle of elevatioa is 5J-4o

52+20-44
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s(a)

BP/S4IE MATHI17l

Section B

s(c)

6(ai)

Mean rnark for tirst (;+2) tests:
126+ 9+8

r+2
743

x+2

126. ,I43-= t
x x+2

126(x+2)-143x
+!

x(x+2)

I26x+252- l43x = x'+2-r

2.52-1?x=r2 +Zx

x: +I9x -252-0 (shoram)

x' + 19x-252= 0

(x -9X* +28) = Q

x =9 or -Zg (rejecr)

.'. Chloe took 9 tess initially,

Number of marks Amanda scored in the last teii: A(x+z)- 13,5(x+ I)
: l4(l I)- 13.5(10)
:19

ZB.DA = 48o (angles in the sarre segrnent)

ZABO 

=U:- 

48e (righr angle triangte in semicircre)

OR

/-DCE:90o - 48" (right angle triangle in semicircle)
:42o

ZABO: 42o (angles in the serne segrnent)

OR

ZAoB:48o x Z

=96
{ensle. qt qentre iS twice angle at circum,ference)

12' (isosceles triaugl e AOB)
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BP/S4IE MATHII72

6(aiii)

6(b)

7(ai)

7(aiia)

7(aiib)

Z-DCE: 42o (angles in ttre same seg:pent)

I-CDA = 180" - 42o - 32o (sum of argles in riangle)

- 106"

OR

LCBD = 32" (angles in the sarne segment)

(angles in opposite segement are supplementary)

Z-CDA = 180"-32'-42o
: 106"

ZOAB = 42o (base angles of isosceles hiangle)

lOAG = 90o (tmgent perpendicular to radius)

ZGAB:90. - 42o

:.48o

OR

ZGAB : 48o ( alternate segment theorem)

Since /-OBA * Z-GAB,

it does uot satisff the properly of alternate angles with a set of
parallel line. Hen@, BD is not parallel to GF

OR

If BD is parallel to GF, I-OBA - /- GAB, based on alternate

angles.

Since IOBA * ZGAB, BD is not parallel to GF.

--+!-- 8 + 17 =25 students

g+ 17+34+ D+3=TxI6
t- )

62+p:80
p: l8 (shown)

I----

stand arddeviation = /ry-['E4T
1y-IFJ

- 9- 8734

=9.87 (3 s.f)lr--l
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d for School Xhas a wider
at for School f as the standard

than that of School f.

BP/S4IE MATH/I73

surface B

ir-1
Volumeofwater- - x480

l8
= 60 cm3

0 cm3?(biii)

(3 s.f.)

4),
0X0 + k)

rneily:x= f t=-l
2

-1+ 6)

I

.'. Cooiainate ofmaxfmurn point: (-7,2.5)
ri

7(bii)

l_

1480 8
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BP/S4lE MATH|174

8(e)

Atr= 1r 
'

m=,(4*lxt+6)

=21

.. 2l
gracient= 

T
=71

,',Eguation of line: y:ZIx

Sub. y:9 into equation of Saph,
p = (4-xXx+6)

) --xl -Zx+24

x'+zx-l 5 = 0

(x-3)(x+5)=g

x=3

P(-5,9)

Q(3,9)

or -5

Area ofeyes -2x nTZ

=).x(2.5\2 t
=12.52 crn'

For isosceles triangle,

32 +37 -77
cos a,= 

,GXO

=11
l8

-, 
(t+\

e)__ cos 
.[-r8J

=38,942

Area of nose - ltrlCrlsin 3t.g4z"
2 

\ / \

=2.8284 om'

9(a)
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BP/S4IE MATHI175

For mouth, F:60o

Area of sernicrcle : !E{1,5)'

' ft cm'
I

Area of secror = # n(3)'

3
= - rt ctn'

2

Area of tiangle =l(rx3)sin50o
2'

-3,89711 srn2

Areaoftriangle - 
*x3x E

: 3.8971 1 cm2

e(b)

Areaof mouth =2o-er-3.8g71 I ).,rr'L'r 
g'- 

\2 
'" 

JlvJ 
' ^ 

t 

)

:2.71901 cm'
Total arearemoved = L2.5r+2.8284+ 2.71901

:11:l'l:, (3sr)

Area ofwhole mask = w7

=LA}n cxt'
Areaof mask painted = l00rr - 44.8173

=2;69.341

=269 sm' (3 s-f.)
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BP/S4IE MATHII76

rr(b)

Actual distance

: II 
x6oo

2

=4500 m
: !,.5 lqn

F'astDel service

Base fare = $3.20

400m thereafter or lesr , J599L = 8.75 x9
400 m

Norrnal fare: $3.20 +9x$0.22

- $5.1.8

Norrnal fare * peak zurcharge: $5,I8 x I.25

$6.475

Totd metered fare_: 
J6.075 

+ booking + ERP

- J6,475 + $3.30 + $3.00

- $12.775

- $ 12-78 (2 d-p.)

Aber service

Base fare: $3.00

Travelling time fare = $0.20 x [5 :$3,00

Di*ance fare = $0,45 x 4.5 : $2.025

Norrnal fare = $3 + $3 + 52.025

= $8.o25

rotar*'iffsF;;: 

,,
Cheryl should choose F'astllel seryice .

]A

l
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BP/SAIE MATH/177

tigfs --.*-*s*-6;56dairm t"+bg,^r.;h.ffir-!rart,{?.;t nr.La;r*rr.-)r

I t:'
-.- t-i r*.'l
.i,..r.i.,.ir"

l.

to(d)
Tangent

Gradient: 0.6

10(e)

Line Y:7 Ft1
y= IAS or 4.65 [81, BU (* 0.1)

2"70,'1,
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BP/S4/E MATH/I79

2017 4EEM Geylang Methodist Prelim Paper I

CMS(S)/EMallr/P l/Itelim20 I 7/4ly5N/l{4 I

Answcr ell the qucstions.

r (r) Evaluorc '!N -lt'
ffi' 

gt ingyour rutswer corrcct to 5 siBnificfint

figures.

Ansaryr

tb) SimpIiS 5r - 2(x + 2\.

Ansx,er

tl I

IU

2 An estimatcd nulnbcr of 35 000 people wcie present 8t a oonccft.

(e) Utlbss lyroryddgffto3 significnqt\-' 
Iigures, e number ofpcople al the concert'

IU

(b) If tlre es olf ro 2 signrlicqnt
\ - 7 

figq's, f PeoPIe at'the cone€ft'

Awwer tu

L?lAnsvter

ITuffi over 3

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 178



BP/S4IE MATHI1 80

GMS(SyEMatlr/P l/Ilrcli tto0 17 l4El 5N/H4 I

4 The equation of a curvo fu .y =.t' + &r + c whcre D and c are constutts'

(r) Giventhat(2,0)isapointonthecurve,showthat A =-af"'
2

Angtter

lzl

(b) If thcy-intercept of the curvc is 14 find the vnlues of D md c.

5 TrianglelACis a right snglcd himglc. Given that/.B = 13 cm and
BC = 12 cm, find twb possiblc lengths for thc sidc lC.

,{nn+er t3lor $n
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BP/S4IE MATH/I 81

6MS(S)iEMattr/p UItelinr20 I T/4 BSN/H 4 I

(r) Express -l - S.r - 6 in rhc fonn -(r + aXr + &),
wfierc a and 6 are constrnb.

Ano,yer ITI

(b) IlGqcr:' sketch.thr ?ffi€ qf y = -f - jr - 6, indicating clearly the
tntcrcep4y'anO@

Answer

t3l

lUrite as a sifigle fraction in its simplest fom
3x

(x-,2)' 2- x

Anwer l7l

[Turm oven 5
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BP/S4IE MATHI|82

cMS(SyEM*trfP I /Pretim2o t 7 /4EI 5NIH4 r

s The numbcr of applcs. oranges and p€8nt at a ftuit stall is given by the ratio

2:3:7.

(r) If lhere are 126 pesrs at the fruit stall, find the number of apptes at

thefruitstalt

Attsy,er

O) If hnlf the nffiber 6f orrfitq at the fruit stall is rgplec€d by no"--
fbd the fihction of papryas a$.the fruit stall.

Answer

tu

tu

I 3 4 6 t2
v I 6 4 2

9 Some values ofx edy ErG grveu in the table below.

Statc wtrcther * urd y ooutd be in-direct 9r inversc prop,sron,rnd el ptaitr
why this is so.

Arr,lr.er

t?l
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I0 Sulvc the ltrllowing equatitln.s.

(r) 5(r-4)=Q,-2(3x+l)

(;MS(S Hl:Mntlr/l, I/l'relirrr20 I 7 l4j'JSNll 14 I

Answer r - I2l

t3l
b 

Answter I =
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I I Fnctorisc the following'

(r) 25x -3Ol

(b) 5r' + l3t - 6

(c) l2i -3

GMS(S),EMaI}/PI/Pretfrn1}lzl4EtSN/H4l

tlIAngver r ,- r

An*uer

t2lAnswer *-

t

l2l

l2 A bog c,osts $35(X in SiogaPore'

oo a trip * ,t" ui, a-y *1-ages. to find an id€otical bry thrt coss

us$000'

t US Ooltu = 1.36 Singapore dollars'

Is the bag chcapcr in the US oi Singapore? You mirst show you

calculadons'

t7l
,r{f.E$figJa _'.^#x.6c-:...,,.*E*J!8,,.^.r -e*,*aa#
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(S IEMatt/T I IP rclirn2O 1 7 I 4H5}VH4 I

13 The lcnglh of a road from onc eud to {he otlrer is 34,'I km.

(a) On a map, the same rold peasures,S,S cn, Write down tlrc,scsle of
the arap in thc fonf I : ir.

Answer I : t2l

(b) A plot of latrd of ares 88;412 hnz has:been mork€d out for
constnlctron ofcommercial buildingp; tUhat i$ the,Brca on the map

tllat is nruked out fq;.ggnstnrotion ofao'mnercial buildin$?
**

% tzl

.l

,l
,l

I

[T]errm'sver 9
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TS

6M$(SyEMath/P l /Prelim20 I Tr4E sNA-t4 I

A car travelling at an initiat speed of v m/s decelcrates uniformly for

4 seconds,lhcn travels at a tmiform speed of 5 m/s for I scconds before

decelerating uniformly until it comes to a mmPlete rest. The specd-tirne

graph for the car is shown bclow.

Speed (rr/s)

Timc (s)

(r) rr varL stirtinB at thc samc timc as the car from thc samc initial point

travcls along tlrc sarne route at a unifoim sperd of I I m/s il11'sughout

thc journey. On th€ graph abovc, &aw the line refiAlEl[lug thc

spccd-timcgrry[oftkrro,givcnthatv> ll, tU

(b) Itis grv@ thst dcccleration is represented by th6 gradicfit gf the
sp€cd-tiry @ decclcmfiotr of tk cff drrrrh5ttfe first 4
scconds'is 3.?s tI/#. show ttr8tty =20: :

Answer

t?l

fTwr:m ot.Er I0
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(c)

CIMS(SlEMailr/P UPrslim20 l7 l4$t sN,Itl4 I

I

Answer 14I

!6

(b)

(c) Findr-

4nwer

Annygr ,_r, a -- -,, 
., . - . tal

[Turn'oYGr I I
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t?

Ansu,er

18 A class of40 studcns had thcir individual wcighls lalsen and thc mcan and

standard dcviuion of thc wcights Wrtc calculated. It was latcr found ort that

thc wcighing machinc rsed was faulty and acry studcnt should bc hcavicr

by 2kg Describe the eftccl, if any. it would hrvc on thc mean ard $sndard

&viotion thrt.was calculatcd.

Annryer

OMS(SyEMatlr/PUPrclim 20 17 l4EtSNll 14 I

David's wag€s, ly,vwics fiirealylas th(souarc oTthc numbcr ofsales hc
mekcs in r month. In Januiry, hc makc$ffirnucr riFfilii. In Fcbruary, ttrc
numbcr of salcs hc rn*es incrcsscs by \Str/cfi glnrparcd lo January. .

Calanlde tlrcpacailagcchangc in Da?rrrwagcs in FcDnraryas oomgard
lo trll,wy.

16 _ t3l

t2l

fTwrw sYEr
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GMS(SyEMatly'P l/Prclinr20 I 7i4HJNlH4 I

lg (e) Express 600 as a product of its prinn facton, glving you nnswer in

index notation.

Atrswer

(b) p Td, 
q. 

ryo 
not Pilme nuqbgni, '

Izl

Given that 600 xfrg ri ild lhatp and q arc 
:

psig!3'e integer{silalter{rn-I0-, tird the snallest possible valus of
P-(l-

atlSlV€l T2I

2Q It ii givcn 0tet

€ - (r : x is a BsitisdntEt€r smaller ihan lO!,
I - 1* : "r is:a f,@pumbcrl,
B= {t:.ris an (vstlrllim}rrl.

Wril6 down all thE numbGrs in thc univcrsal get io flie Vinn Diagrmt bctow.

Ansa,er

t3I

:r ; rTum €rvw 13i i ll
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ll

OAB is a lrianglc.

OA=tl and OB:tzb.
P is a point on AB such that AP : PB = I : 3.

(r) \ilrite each of thc follorring in terms of r and b-

Give your :rnswers in iheir simplcst fonn-

(i) m.

Answer

AP.

l.rwer

AMS(S)/EMaI!/P I /Prel im20 17 I 4E l 5 N/l't

tII

(ii)

tt]

[Turn o$e.r 14
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GMS(S )/EM ath/P I IP r elir80 n AU sN I H4 t

(b) A line is drawn fiom O to Q urhere Qlies on the line;{Eexteaded

Ciracn thatB is the mid-poinlot PQ,express @ nternrs ofr and

b, giving your answer in its simpla* fonn

d I2l
Awwer r.d*--n*

121

[-fwrm wer 15
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cMS(S)/EMarti/p I tFrilim21 fit49tllNtt a t

22 Thc coordin ares otA is (-3, 5) and the ooordinates ofg is (7, I0).

ft=( 4)
l-71'

- 
._tL.

(e) FinlADaexprwing your ans as a oorumn matrix.

,dttsver

(b) Find |l4.

IU

Attsrtel lll
-&t-a.r<-e cii-.* -.c o-ry

trl
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GlfSGyEMath/P lPrelim2O I 7/4EI5N/H4 I

23 An acchitectdesigrpg awalh^/ay draws ascale drawiogofthe walhmy

below. me drawing is drawu ac€urately to a scale of I : I0 000.

PointB is directly east of Point,{.

Answer

(a) Tbe architoct plggs to ortend the rvalhray by 0.8 km at a bearbg of
l45o fiom point 8. Use tbe scale drawing above to draw the

eirtensiou ofthe $,alh^By aDd lsbel the end of &e walku'ay as Poin

c. 121

(b) The walhray is thea firther artended from Point C back to Point l.
Bymeasureoenl find &e length ofthe walkuay froml to Cin
tslometes

BA

Answer tE tll

(c) The architect inteads to put a noloe board along 8C, equidisaat

ftrom points A arrd C. By constructiag a pegpendicular bisector on the

scale drawing, indicate aad label theposition oftheuotice board with

thelater N. t2I

tr PAPER

fTura 6]ver 17
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-"'-'l
'i

:l
:l
.l

.t

.t
I;l
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2Ol7 4E AM Geylang Methodist Prelim Paper 2

3 OMs(slrtuIat4?Prcl.ql9tz/1E1tt4l/iN(A)

Answer rll the questions.

I (r) Express as a singlc ftaetion in its simplest form

l2
e-r- 4e+3' t3l

(b) Thc fofmulc used in an otlterincnt is

7= 
*(r-o).

a

(i) Express; in terms of 7i t and a.

(fi) fin4 in terms of lt, the valuc of f when x = 3a.

t2l

ru

2 In thc givcn diagrarn, ABCD Bnd ALMN arc qquqres,

AB = (3r - l) cm and AN: (x + 2) crn.

l-LB

(r) ltrritedowntbelengthofl8intermsof.r. tll

(b) Thc area of the recrangle LBYM rs l0 cm2.

lYritc down mcquationinxandSowUutitredrtces lo 2r2 +r-16=0. l2l

(c) Solvc tbe cquation 2xz +r-16=0, gl*bg your solutions aorcct to two

dccimal ptaccs. t4l

(d) Whi€h veluc ofr do you hwe to rejcct and ufoy? tZl

(r) HfioEr calctilstc the perimacr of LBYM, Brving your a$$ryer o the ncarcst

millimcrc. l2l

/v
il4

I

,,
; i [Turn ovtr
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(.i Mti{ S }rM rrtrll'2/P r elrm 2tl I ? i { F.l'l t4 I / J N ( A )

I Singaporc and Kuala Lumpur arc 350.? km apan'

(r) Ms Wong travclled by car from Singapore to Kuala Lumpur (KL) at iur averaBe

sSrccd of 90 tn/h. Ho\r long did lhe joutney take'l tll

(b) Ms Wong lclt Singapore at 0600. !f she h$ a mceting to attend in Kl. at l0U],

was shc 
-arly 

m latc for this meeting? tlt

(c) Aftcr rhe 3-hour mceting tr{s Wong took a onc-hour lunch-brcak bcfore

making hcr rcturn journey. Shc wanted to rcach Singppore bcforc thc wcming

pcok-hour commenccd at 4pn. tf thc spccd limit is l0O km/h, would $e bc

able to rcaclr SingaBorc by 4pn? t3l

(d) Thc upcoming Sinpporc-KL higlr-spocd-rail (HSR) train linc boasts a

travelling timc of 99 minutcs in a singte dircction bctwecn the two citics. What

is tbc averagc spced ofthctrain? tll

(c) Thc maximum specd of thc train is expectcd to be 300 lcrnft. What is the

pcrccntagF dccreasc in spccd as mentioncd in (d), ompared to thc cxpccted

ipoed? t2l

I A bag contains 6 tcnnieballs comprising of 4 grean balls and 2 rcd balls.

Amy sclccts a ball at rmdom from thc bag and then q accd. Shc randomly'sclccts

anotherball from thcsamc bag.

(r) Draw a probability-trec diagram to representthe outcomes.

(b) Find, in itssimplest form, thc probability Urit ttr" sctccted balls

(i) ate Ercen,

(ii) are of differcnt colours,

(iii) includc atlcast one redball.

tu

trl

t?}

131
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GMS( S),tvl sth/trUPrclim20 I ? /4 FJI l{ I / 5N( A)

Z

X Y and Z are on level horizontal ground" Tlle bearing of I from Xis 100".

){Y = 48 m. angtc ,tZI = l00o and angle Xf,Z = 25o.

(a) Calculate
(i) thebearing ofXliom I,
(ii) the bearing ofZfiomX,
(iii) lhe shortest distsnce from Zto,t7.

(b) If there is a tower of heigfrt l0 m at X, calculate tlre angle of dcpresion of I
ifiom the top of the tower.

tu
t2l
t3I

t2l
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The diagram shows a cross-seclion of a rhombrs cookic-box, ABCD, and E is the

intcrsection-point oflC and BD.

AB ll DC andlD lt BC,AB=CD= 10 cm and angle BCD = 130'.

v

(e) (i) Explain uhy anglelEB is aright-anglc.

(ir) Calorlate BD.

(ii| Calculatethe lerrgth of EC.

(iv) Hence, calculate tlp uea of trianglc BCD.

(b).,,A geometrically similar smallcr version of thp cookie'box ! ne*sqary for
- 

' 
rj''' : 

smaller quantitics of cookies. In I e srnallst cookie-box' ,{B = 8',crn

Find the cross-seclional area of the smaller cookie'box-

ru

tzl

tu

tu

tzl

fi6\v-q .xr
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7 CMS(S')MttWfrWrctirn20 lTntn 14|/JN(A)

? Qt 'llre follorving table shoury the scores of 30 studcnts liom Secondqry 4 Aoc in

lheir Mrthemalics Examination.

t0 tE 96 60 59 ?o 8t 97 69 (O

193769744792.72495t66

tr 82 t00 95 56 n 99 62 79 63

(i) Calculaie the mean score for.the studcnts in.$econ@ry 4 Acc. tU

(ri) Calcutate the standard dcvialion for the soorcs above. tU

(b) Ile mcan and standard devidi.on of Socondrry 4 Bravo for 0rc same

examination are as follow:-

(r) Wnictr class peqformcd bcltcfl Support your claim wilh evidencc. l2l

(ll) lYhich cjass had morc congiclent rcsults? Support your claim with
',:, evidcn-cp. ,i.r., l2l '
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t A funncl is in thc form of an inrcrted right circular conc. Figure I shorrys I vcrtic&l

cross-serlion of 0rc funncl. lt contains oil and watcr (which rh not mix)' The depths

of water anrl oil arc all l0 cm, with walcr at the httom. It is given that the heigttt of

the funrrcl is 30 crn and thc base radius is 9 cm'

Empty

Spacc

.;i FigUreI ,,'l
, ' j ''

(r) Find tttc volumc of the firnnel in tcrms of l.

(b) Find tlrc fraction of .

15 cnt

lll

(i)
t?l

t2l0t)

(c) All thc watctr, in thc funncl is then drrined lhrough ttrc try U thc vcrtcx of thc

funncl, into anottrer container formcd by t cylindct of dirsraq 6 cm urd

surmountcd by a hcmispharc at lhc lowcr prrt of thc cylindcr, rs slrown in

Figurc 2. :ftrc trcight of thc c;rlindrical part of thc ctnrtainer is 15 cur

Find the depth of water in this coniaircr,

Notc: Only lhc waicr is drained: rc oil rcrmins intho futttttl.) tll

GMS( SYMartCP2/Prelirn20 l7 t1Ull1 l rt N( A)

Figrrc 2

I
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GLdStS yMnl lr/P2lPrelirn20 17 fiUlt4 I / 5 N( A )

9 Two outlcts of a new fast-loqd chain sell tkee types ofsoft drinks, namely Coke,
Sprite and l,emon Tea The tabJes below drorry thg sales otthe soft drinks in ttrc
afrernoon and evening respectivcly.

t Aflernoon
Coke Snrite Lcmon Iea

outld, A 280 200 150
Outlet 19 20a 300 350

Evening
Coke Snrite Lemon Tea

Outlet r4 420 300 260
Outlet B 350 420 540

fiiercost price of supplyirlg lhe sofl drinks to,tlrp-fast-food chain is $,1.29, $I.00 and
Sl50 for Cokc, Spritehnd kmon Tea respesjiiiely. The selling pnce:ifor cach sofl
drink is $2.00, $2.00 and $3.50.
Thc cost pricc of supplying thc soll trix C, where

Q=

(b) Write down the column malrix S representing the selling price of the soft drinks
for the,three types of .soll.drinks respectivcly.

(c) Calculate T=A + E, and describc whatmatrix Treprescnts.

(d) Evaluate AC and descrjbc rvtrat is representcd by the elements of AC.

(e) Evaluatc f (S - C), and explain wiat thc elements of T (S - C) represent.

$) (i) If the fast-food chain's general mana$er would like to evaluate the
combincd total amount in salcrs for both outlets for lhc day, write down
the matri;r opcration he nccds to calculate.

(ii) Evaluatc the matrix that you harae spccified in part (i) above.

The sales of tlle soft drinks in the allernoon ar€ represcnted by tlre matrix A, where

n=( ,ro 2oo lso )"-l 2oo 3oo ssa )'

(a) Write dovm the 2 x3 matrix .G representing the sales in ilrc evening for rhe rwo
outletsrespeotiwly. tU

tu

Lzl

l2l

t?l

tu

tu

lTrrnr ftver
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Find ttre valu* of eactr intcrior anBte of a regular l5-sid ed *,lygon'

BP/S4IE MATHI?O?

tzl

t 0 (*) (l)

(ii)

(h)

An n-sidcd polygon lras 3 intcrior angles rneasuttng

Thc rcmaining interio;"#i;; trr -"i's"ty" each'

Find an cxpression tor y in terms of n'

140" each'

12t

,ffis diagram strows',a circle ABC,with
'FAD to? DCE arc tangents to the circl : OC -- 8 GrrI'

Angle OAB- 35o and angle CDO = 30o-

(l) Narne the pair of congnrent triangles.

(ii) Find

(s) angle DOA,

(b) angle CBA,

(c) angle ECB.

(d) the area of the shade d region.

trl

ru

ul

trl

t2l
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ll Answcr the whole of thir queslior on r sheel otgrrph p*pcr,
I'tom thc.!op. of o mountain. Ilarry fircs a pller ftom alr olr i* upwanls into the sir.lltc height. lr rnctrc.s, of the lrcltct fronr-llarry I scoonds,incr it is rclenscrt cut hc
modelled by,lhq cqualion h = I +t 0r -3rr.

sorne oon'cspon{ing vatues ofr anrr & arc givcn in the tabtc bptow.

(r) Calcutalc, the valuc of nr.

(b) Using a scale of 2 cnt to rcprescnl

0< t s6.
Using a scalc of t sm to rcPrtsenl

lll

I sccond, draw a horizonlal l-axis 'for

5 nrctresr draw a vertical ft-axis for

-5Ashslo.

On your a.xes, ptot thc points given in thc table and join lhcm with a smooth

cutvc. t3l

(c) UscYout gryPh to stimate

,(D rhc maximumr.li$sht of the peltet abqvc ground lcvef, tl I

(ii) tho len4h of time that rhc pcltct was more tlun 2 marqabove ground

lcvel;

(iii) lbe time ctapsed wforerhe pellet reaclres lhc same lcvcl as it was fncd

Iiom.

dl Bv drawinga'tangent, find rhe gndrantof the curye 8t (5'-24l,'

Statc the units of Your answer'

l2l

ttl

t3l

(t!,S(!il/MettilrltlrtelirrrZt) I714l--rl 14 I /SN( A )

t 0 I 2 3 4 .5 6

h I I 9 4 tn -24 -47
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12 From July 2017 onwards. the price of water to households will bc incresscd in ttto

stcps. on t July 2017 and on I July 2018. At lhe sarne time the Government wilt be

increasing the annual CS'I Voucher - U-Save rcbate for eligible tlDB housdtolds by

bctween 340 and tt20, dcpending on the fla type. The average changc in wacr bill

altcr the incrcascd U-Save rebatcs is given in Table A on the next lragc.

(r) Show that for a4-room llDll flat the U-Save Rebate givur in July 201? is 37. tU

'tabte B shows how the water tariffs will bc increased bctwcen 2017 and 2018.

Charlie owrs a new 4-room build+o-order (BTO) HDB flat in Woodlcigh.

Read and undcrstand the contents of the utility bill dated Junc 201? in Table C.

(b) Assuming that the amounl of water Charlic usod in July 2017 is the same es

that for June 2017, calculate 0re individual charges in July 2017 for

(D waler uage (reading), ttl
(it) watcrbwrc fee, tU
(iii) watcf conscrvation tax, tU
(iv) total cost of water services (afrer deduction of U-Save RebatQ. tU

(c) Asurring lhat thc amount of water Charlie uses for Juty 2018 is the same c
thqt for Junc 201?, calculate lhe total cost of water services in July 20lE (beforc

BP/S4IE MATHI?O4

the U-Save Rebate). t3l

(d) \Uhy do you think thai average changes in 201? and 20tE bills are increosing

Itom l-room I{DB llats to the execrrtivdmulti-generation tlats? tU

I

I

I

I
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.tUl2lProlu m I0 17 I llya lll/3N( A

iti$?6dililfi
!ii$uhiii

ri l^Brfd it -Drl 
ba: t ntimil +i $23 s2e s33 s4? sl4

s26 $31 337 3,17 350 3r,

3r6 32,0 $2e t40 3f5 35r

, :: ;44rf.rrfci9frptq iji;t
{:, i',ir : 

t.lii l6irfuU t;rh : i ;. i -37 -SJ -td -s2 +3t +32

,i. r

,ti
-33 3o +32 +35 +3u +3il

'l'eble A: Avcrrgc chrnge ln \trter lllll rfrer hcrerscd lJ-.$rve llsbrter
(by llDtl fhlllpc)

SouIcc: lrttps://www.pub,gov.sg/I)ocumcnrs/wulcrlrriccllcvisiorrsllrochurc.prlf

Trblc B: Wrtcr Prlcc Rcvhlonr
Sgurcc: https://www.pub.gov;sg/DocurncntdWatcrPrieRevisionsBroclnre.pdf

Notc: Water is c}argcd pcr cubic mctre 1ml;, wtrich,is oquivalcnt to 1000 titrcs.
AII figurcs arc bcforc GST.

+For tbc csloul$ion of total price, the Sinit-ary Appliance Fec is convcrtcd to its volumetric
equivalcnL

Table C; Urllity BIll for June2017

June 2O'l? BIll
Account No. #tt*E#ilt

lcr&eo
, Eoi*rnEfieirogteS.ets &Prf: gq 7A htth

.i: Wetr 8etvtes Dr ftrlEE rF.sh, osd
AlhnE0tr:@(S

'WC*iEefuiriis&ir rsr

SA8 Gr *l 1.17t0

S,ECUH 01400
4r.H
10s
tanET.**. ,ffi_._"#r______#

&e4

'id ay eeper

IO

7.n

z38-e{

I!fiBrtlmilirit#z0liH

31.17 31.40 8r.le '3lJ6 $1.21 81.52
$0.63

(ts% ot
$ 1.40)

$0.73
(50% of
3I-+6)

s0.61
(SUL{ of
sl,21)

$0.99
(65% ot
1,$r, j2)

Iflitdf$ir&'r$iI 30.2t s0,2t t0;7t $1,02 fi,%2 sl,lt

lff $2.80 por littingo Combincd into'-
\ilaterborno Fao

Combinod into
rilatcrlrcrno Feo

,t*ri.$i*tEtilTiiinipi[tlTfil.1.;1.ili'iliiirt $2.10 t2.61 '$2.39 sr.?l t2,74 t3,69

$25I.70

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 204



BP/S4IE MATHI2O6

170

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 205



7.

L (a) -0.00 Mg 971
(b) 3r-4

2. (a) 36 049
(b) 35 500

3, (k+ 3y)(3a- b)

4. (a) t=-4*'
2

5r-4
(x-2)'

BP/S4IE MATHI?OT

a

GM S(SyEMatlr/P I /[,rclinrz0 I ?/4 E/ S N/l r,t I

Answer l(cy

13, (a) 620000

(b) ?,3 cmt
14.22.5yo
15. (a) -

(1,) -
(c) t: J

16. (a) ?.x

(t)90-x or 218-5r
(c) r =32

17,525yo
lg. -
19. (a) 600 -23 x3 x 52

(b) -5 .

20.

3,5,7

or .r =3

I l. (a) 5r(5 - 6r)
(b) (5; -z)(r_+ 3)
(c) 3(b + llp;- l)

12. cheaper in Singapor€

(b) S;- 4 ; c= 74

5, AC: J cm or 17.7 cm

ffiuru suee' IS
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gts(sy ma ifzn r?r miqn nw r x r t s N(a) 
.1

Attswcr Key

t-(a)ffi
(bi) r= +*a
(bii) T = 2k

2- (a) (2: - 3) cnr

(b) -
(c)x-2.59 or-3.09
(d) -
(e) 13.5 qn

3. (a) 3.90 h
(b) She was earlY for tlre meeting.

(c) Shc would nol be able to reach Singapore by 4 Pm.

(d) 212.34 tsnl h or 213 brl h (to3s.-f-)

(e) 29.i3Yo or 29,2Yo (to 3s,.f.)

4. (a) -
(b,) 

*

$iD !
9

oiiD g
9

5, (ai) 2800

tii:f:;^
(b) I I.Eo

6, (ai) -
(aii) IE. I cm

(aiii) 4.23 qn

(aiv) 3E,3 crrf
(b) 49.0 qtf

7, (al 7236 or 72-4 (to 3 s..f .)

(aii) ,7.6
(bi) -
(bii) -

8. (a) ElTt cttrt

BP/S4IE MATHI?OS

fl'try wer
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OMS(SyMlit/ frW rclirn2o I 7 l0Bt H{ t /, N(A )

BP/S4IE MATH/209

(fii) (3770)

10. (ai) 1560

I EOn.- 7I0

(aii)f rt-3 or
(bi) -
(biia) 600

(biib) 50o

(biic) 650

(biid)'43.E m2
I l. (a) tn =;7

(b) -
(ci) 9.4 nr
(cii) 3.15s

(ciii) 3.35s

(d) 42.64 m/s'

12. (a) $Z

(bi) $42.60
(bii) s2?.92
(biii) $14.91

(biv) 57E.44

(c) $97.91

(d) -

700 500 4 t0 )
sso 720 8eo )

Matrix rrcprcscals thcsalcs of cokcr spritc and l-crrul Tea in thc aRernmo ard
cvcning ar ouilAs ( and I respcctivcly.

tal zc=[ 
,ro2r, )

MaVixAC rcprescofs thc tglal go$prioc of mpnlvinr softdrinks to thc fast-food
cbain in thc af,crnoon ol outlcls,{ andB rcspeA.ivcly.

(e) r(.r-6)=[ |ll3 )
ttdatrix r $- C/ represens lhc total profits in thc a0crnoon aud wcniag ai oultca ,{

ITwn &$er
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2017 4E EM Holy Innocents Prelim

Compound interest

Mathematical Fonrutfiae

Total arnount

abc

-E.--fi.r-

sinA sinB sinC

az : b2 + cz - Zbccos /

Geornetry and Messwement

Curved sruface area of a cone = tTl

Surface Elrea of a sphere : 4rT2

Volume of a cone: I wzh
32

Volume of a sphere ::17'

Area of triangte ABC=lrau inC
2

Arc length : r,0, where 0 is int[tiians

Sector area= I r'0, where 0 is in radians2'

Sra$stics
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3

fuiswer all the guestions.

L calcutare +g -s'34
.Jgr.2ffi , giving your answer co ect to 3 si gnifrcant figures.

Ansver tu

?,. A set of numbers is given below- ,

.. , .'.,. : .,

. .j'.' ' 'J :- :

-0,4, i, \lT, +, o.;;, -#"

(a) Write the set ofnurnbers in descending order.

(b) Vfrite down ttre irrational number(s) frorn the given set.

Hoiy Innocents'H,

Secondary 4 Expre

}Afi Preliminary Exarninatipn

Mathernatics Paper I

tII
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5.

4

Factorise cornpletety fuz(a'- l) - {d - 1)'.

Ansll)er 
- --. -.ir r +- H r) ii i,. ;. Jr ? - F,+ - - t+Fi ri r i. Fr - r i q -yr fs- e*

t2l

4. The figure belorr is exhacted from a baseball game broadcast,

It shows thc loiuckleball velocity statistics of a baseball player.
I

State one aspep oftlB dala that may be misleading and explain how it might lead to a
t.

mis-interpretation of tho data by the audience.

Hoty [ftnoce$tE'High Sdhool .

Secondary 4 Express 5 Norrmal (Academic)

20 t 7 Preliminary F.xamination

I\dashematics P*per I
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-5

5. Given that a2 + 6a = 6 , find the value of a3 + ? a' .

Answer

6. On Monday, thetemperahre ofa certainlocation at 12 00 was 34"C.

The ternperature drop@ to -5oC at 14 00 on Tti 
^y.

i;-,: ,: Given that the temperatuo,itrqcreases at a coqsfantr&te, '' i '

lind the temPefiature at 07 00 on Tuegday. 
'

Holy Innocests' Highir,,.r-.
Secondary 4 E4press 5 Norrnal (Acadernic)

BP/S4IE MATHI?I 4

12l

2A n Prelimiolry Examirratian

Mathernatics Paper I
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6

7 , An integer /r tmdergoes a series of operations as shown in the steps below.

I
Step I: i isadaedto&-

o

Step 2: The value from step 1 is multipliedby U-

Slep 3: The value froru step 2 is inqeased by 2.

Step 4: The value from step 3 is divided by 2 to give the resultantvalue n.

(a) Express z ia terrns of &.

Give your answerin its simplest form,

Answer

(b) Hence explain why z is an integer and a multiple of3.

AnSWef -+-,-,*!r--EiErr<+*-**+:if r -i - -*qi -P- )x-iift -.-*. -- ***--

- rr-J-j"-o+--L----b,-r-+,-H*+----A{*{+-----ii+br--- ---*-----iJ{F---F--+.-

iri--i-- r-.*,;-----rblF--- --4--;----:*-d+;--B+i;--r-.b-ir--;--*--i---;--,-- t'.Il

tll

E. I/is inversely proportional to the cube of ?.

Calculate tbe percentage change in !r, grven that lis increased W 300%.

'nswerI
I

Holy Innocents' High Sch

Secondary 4 Exp,ress 5 Norrnal [r'tuaucrl]tu/

2A 17 Pret imi nary Examination

l4athernatics Paper I

t21
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7

9. E: {, :xisaninteger, 10<.r<23i
A = lrx:-x is an Prime number)

B: tx:.r is a multiple of 3)

(a) Complete the Verrn diagram below to illusfrate this information.

Atawer

E
5

(b) List the elements of (A (r B)'.

tll

10. It is given that cos (180" * A): - + and 0o< A <90o.'25

Find, without the use of a calculator, the value of sin (180" - A).

Arawer sin (180" - A)= - L2I

Holy Innocsnts'Hii
:

I

:l

Secondary 4 Erprei 
i
I

.:

201? Prelimioary Examination
Mathematics Paper I
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lI. Express - 8x- t 1 + x' in the fonn (x +p)' + q.

BP/S4IE MATHI217

121Answer
F.t!I++E-589e-5-al 

--.+ - -- ---

12. The table below strows the nunrber of books that a group of students has.

I 2
ab, 3 4

Number of shrdents
J

5 l4 x ?

(a) Write dd*n the largest possible rmlue ofx ifthe mode is 2-

An*ygf 
':rF-par,---FFrli-Fr'r-r-rt:;:+-r*aci- -------- [U

(b) Find the value ofx if the mean is 2.8-

Ho[y Innocents' High School 
:

ZDLT Preti mi ruery Examinatien

Marhematfics Paper I
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I

13. (a) Express 60 as the product of its prime factors.

tuAnswer 60:

(b) Find the srnaflest positive integer rralue of* fu whidr 60x is a multiple of 378.

Answer x: t2l

Holy Irmocents' Higlr School 2OI? Prcliminary Examioation

Mathamatics Papcr 1Secondary 4 Express 5 Normal (Academic) 
l

i

I

I
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t0

14. Each term in this sequence is found by adding tlre same number to the previous tenn.

o, 13, b, c,, 37,

(a) Find the values of a, b and e.

Artnuer d 
.E --- trbr.- r..1

Wrjte down an expression, in te,nns of n,fb,r the ra& term,(b)

(c) Explain why LZI is not 4 t€rm in this sequence.

Answer

tu

tu

Holy Innocer&' High Schcol

Second ary 4 Express' 5 Nonnal (.A cadernic)

201 7 Prelirninary Ex amination

Mathernatics Paper I
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I1

15. The diagram shows the'speed-time graph for the first 25 seconds of a car's joumey.

Tfune (second)

(a) Find the instantaneous speed of the car after travellin gfor 20 seconds

Anst^ter

(b) Find the total distance travelled by the car,

BP/S4IE MATHI??O

rn/s l2l

DI tzl

Speed (m/s)

Answer

Holy lnnocents' High School

Sesondary 4 Express 5 Normal (Acadernic)
20 L7 Prelimiftily Examination

Mathematics Paper I
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t2

15, Solve the equation + = 5x -2,' 3-.I

17. (a) Simplify irhp'r' *-4p'cu,

Ftroly knoc'ents' High Sshool ;

Second ary 4 Express 5 Nbrrnal (Acadernic) :

Ansvter

(b) Given ttrdt 9 x272" = 1, find the valus of n.

I 2Ol7 Pretirsrioary Exarnination

I Mathematics Paper I
,
I

Answer t7 =
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13

lE. (a) So1ve ttre iuequallties -7 S 15- 5k < 9,

Artsrer --- t2I

(b) Write down rtre inrcger(s) that satisfy -7< l5-5& < 9-

Answer tU
- 

+ - - - 
it - i.F r o r*it *r 

- - - 
rjr r 

-r 
t 

- -- -- - 
a 

- 
6-{ I L*

?O L7 Pretirninary Examiaation

Mathematics Paper I
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19.

l4

(a) (i) Sketch the graph of y- -1r'JZ

Answer

)

(ii) Sketch the graph of y: +.x

Answer

(b) A student clairnsd that there are roots to the equation

Do you agree? Justify your answer.

trl

tu

-'tu
Holy Innocents' High School

Secondary 4 Express 5 Nonnal (Acadernic)

ZAn PrEliminary Exarnination

Mathematics Paper I
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t5

20. The cumulative frequenry distibution shows the results of a group of students estimating

the mass, ir grarus, of metal balls in a container.

t20

I00

80

50

40

20

600 800 Mass in grams

The actua[ mass of the me*al balls is 500 grams.

(a) Find the probability that a student, choseir at randonr, overestimated the mass.

Arnwer

(b) Find the nu:nbcr of students who gave estimates within 20% of the actual mass-

121

Anxver

Holy Innocents' High School

Secoudary 4 Express 5 Nonnal (Academie)

2017 Prelirninaty Examinatien

Mathematics Paper I
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?1.

Holy [nnocents' High School

Second ar..,y 4 Express 5 }rtronnal (Acadermic)

BP/S4IE MATHI225

l6

Two connectedlaiscs of radii 2.5 cm and 8.3 cm are shoram below.

A cloclonise motion in the srnaller disc will result in an anti-cloc&:rpise motion

of the bigger disc.

W,X, Y ue points on the circumferenoe of the bigger disc and EF is parallelto W.
E and F'are thc.'center of the smaller and bigger discs respectively.

Tbe srnaller disc makps one firll complete cloclcrruise rotation.

Fin4 in terns of,a, the anglc ofrotation made by the lar-geridisc. i

A**"' .*--'.---?p,--r-r * ---radians [2]

(b) Given thit 4FlV=1.03 radians, firidthcareaof the minor legmettl4r)(7.

Answgr --, Gao,-e,-y-yE t-r-FE---- crn2[21

2A fi P reli rninary E:qaEnination

Mathers?adcs Paper 1
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17

72. A Iake has an area af 6,?5 tsnz.
It is representedby arr areaof 0,16 cmz on mapl.

(a) (D Find the scale of map / h the forrn I : n. .

An$a,er

(ii) The length of a road on rnap A is 8.5 cm,
Find the actual lengEr, in kilorneEes, of the road.

Anster

(b) The area ofihe Iake b represeuted on another map B.
The scale ofmapS is I : 450 000.' Find the are4 in square centimetres, of t}e lake represented on map g.

t21

km tII

wr'l2lAn*ter

Holy Innosents' High SchooL

Sccondary 4 Erpress 5 Normat (Academic)
20 L7 Prelirninary Examinarion

lVfathematics Paper !
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t8

23, The planet Earth caq be modelled by a sphere.

The Ear0r's circumference is estirnated tobe 40 075 lon.

[T*", r =3.1421

(a) Find the radius, in kilometres, of the EarttL

Give your aoswq in standard form, correct to 3 significant figures.

Att*ter ________,;___.kn Pl
:--------- -. -----'

(b) The speed of light is 3x l0lm/s.
F,rcpress this speed in kilometres per hour.

An"rwer

(s) Find ttre time taken, in minutes, for a beam of light to travel a distance half the

circum ference of the Eardr.

Give your answer in standard form, corrccl to 3 signi:ficanl. figures.

Holy Innccents' High School

Secoudary 4 Expres$ 5 Normal (Academic)

20 17 Prelinr inary Exarn ination

Mathernatics Paper I
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24.

19

In the followiug figure, acircte rvith center O is locatedin triangle ABC,

AC meets the circle at pointD and AD: 8.5 cul

E is a point on the circumfersnce of the circle, )48: 17 cm ardAE: $ crn.

The ratio of the area of riangle ABC to the area of the circlE is 5 :2.

Find the shortest distance from C to AB.

cm [4J

[Take tt = 3.1421

An*uer

Holy Irurocents' High Sclrool
Secondxy 4Expness 5 Normal (Acadernic)

z}n Prelimiusry Exa urinat ion

Mathematics Paper I
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20

i

25- [n a battleship board game] the position of four ships labell ed P, 8, R and.S are represented

on a Cartesianplane with the North and East directions glven.

Point 0 is the origin.
I

I

North

(a) Given thet line PO is perpendicular to line OR,

Find the,coordinates of the ship at Q-

Arwwer O (

BP/S4IE MATHI229

) t3]

Holy Innoce&ts' High Schoot

Secondary 4 Express 5 hiorrftal {Acadernic}
N 17 Prelfminary ENami. natioa

Mathematics Paper I
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2t

(b) Find the distance between ship P and ship 's'

Answer

(c)FindthebearingofshipRfromship0.

units tU

Holy Innocents' High School 20I? PreliminarY*Examination

io"naaty + Express 5 Nonnal (Academic)
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22

In the diagram' oPRs is a tapezium where pRis paraltel to o^g,

The Iine oP rs produced to &e point esuch thar 
g= Io83

(a)

.Y6l

--> -s. 
2b v

d' oP 
= ?a and os = Zb,express iri terms of a and b, as simpry as possibrq

_> Answer
(ii) oR tU

Holy Innoceots, Hrgh School
secondary 4 Express 5 Normar (Academie)

Answgr'+..--G-----------E------F-irroa-Gxirrrr 

tu

20 I 7 Prclfminoy Examrnation
Mathematics paper I
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23

(b) It is given rhat7F:5a + 4b.

(, Exptain why O, R and Ilie on a straight line.

Ans'v'gr 
--r-b,;-;-hF-----{---ir;-r.--?-- a-----s>

ru

(ii) State the name of quadrilaterol O87lS-

Arawer tU
, 

---i- - -F 
i; 

-

(c) (D Find, giving your answer as a ftaction in its simplest forrn"

r1;;, '

Answer tu

(ii) Hecrce wri down the rario of area of trfangle PQR

area of qttadrilatqal O PRS

Angrgr -r i- b-b--rr----dr ---{- tl]

End of Paper I

Holy Innocenb' High School

Secondary 4 Express 5 Normal (Acadernic) i
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Cornpowd interes't

Menszralion

Starrcrr'cs

Mathematieal Formulae

-E*-'-ri-ffi-
sin I sin B sin C

at - bz +c2 -Zbccosr{

rotal arnount =.(,.#1"

Curued surface area of a cone = trl

Surface arga of a sphere = 4rrz

Volumeof aoone= 
I w'h
3

Volume of a sphe re,--:*'

.A.rea of'tiangle ABC= *"tsin C
2

#;c;length = r0, wheri, d is in radians 'i:i, 
;

Sector arc;,--lr'l ,where e is in radians

Statrdard deviation =

Free Tuition Listing @ 99Tutors.SG
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3

I. (a) {i) simplify rte exl ression 
2x2 !7 !: 4 ' pl

t -to

(ii) Hencemake.rthesubjectoftheformrita y=U+?x-4'. Pl

(b) Sohre these simultaneous eguations. t3]

2x=l-l/'
4'x+5y=8:

BP/S4IE MATHI234

tzt

lzt

(c) Giventhar-t + L =W,x+y x-y x2-y"

(i) show that 
a 

= 4,

.y,

(ii) Hence find thevalue of (y)'

2. AIan bought mwater borles fo"r$128.

(a) Write down 
"r, "*rrrrroli 

io r.*r, of n for the cosg in dollars,

of o'ne waterbottle [U

(h) Alan sold 12 of the water bofiles at a pnofit of$2 each and the rest at $7 per water
bottle.

Write an otpression, in terrns of rg for the total amount of money he received from
the sale of the water borles tU

(c) AIan found &at he made a profit of $20 from the sale.

Write an equatiou in mta repre.qent this information and show that it reduces to

7m2 -20tm+1536:0. t3l

(d) Solve the equation ?m2 -2AVn+1536=0. t3l

(e) Find the selling price of each water bofrle so that Alan makes a profrt of 20To. tU

Hoty Innocents' High Schoot

Secondary 4 Express 5 Nonnal (Acadernic)
zOn Preliminary Examination

Mathematics Paper 2
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3.

4

In the diagrarn, tlie points .S, I, U and YLie on a circle with centre O.

G is a point on thL circle such that GUis the diameter of the circle.
The tangent KU dnd the chord GT are extended to rneet at point ff-
6TLI:75o and ZGHU - J8.7o.

Prove ttrat &iange GT{J ndtiangle GtlH aresimitar.

Given that.i?U- 8 cm and W: GT=5 :4, findthearca ofkiangle GUH.

Stating yorii reasons clearly, calculate
I

(il zsvu,,

(ii) /GTS,

(iii) ./TGU,wd

gvl troV.

BP/S4IE MATHI235

(a)

(b)

(c)

lzl

t3I

trI

tU

NI

UI

Hety tnnoce&ts' Ftlgh School 
:

Seconduy 4 Eryress 5 Norrnal (Academic)
Z0 t7 Prelirninary Exarnination
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4.

5

The diagram shows a onical container with radius 9 cm and heigfit 24 w.

Two ball,s are placed in the container as shovn and 49.5ut crn3 of sand are needed to f,rtl

the container completely-

?4 wrt

(a) Calcnlate the total surface area btttre container. .' 14

(b) If the balls are removed and the container is invertc4 find the heigh't of the sand in

thecontainer. t4I

(c) Theradiiofthe two balls are in theratio of2 : 5.

Calculatethe radius of the smaller balt. t4l

Holy Innocents' High School

Secondary 4 Express 5 Nonnal (Acadernic)

2017 Preliminary Exarnination

Ivfathemadcs ?aper 2
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5, Answer the whole of this question on a single sheet of graph paper.

The variables x and y are connected by the equation

Y=r-2+!'
#

Some corresponding values ofx andy are given in the table below.

$
.,L I 1.5 2 3 4 5 6 7 8

v 7.0 4,8 4.0 3.7 4.0 4.6 5.3 h 7_0

(a) Find the,value'of}r. tII

(b) Using a scale of 2 cm torepresent 1 unit on each axis, draw ahorizontal-r-axis for

0(x S8 and a verticaly-acis fu 0 (7S 8.

On your a:res, plot thepoints in the given table andjoin them with a smooth crrree. t3I

(c) By drawing a tangent, findthe gradient ofthe cur'ee d (4,4.0). t2l

(d) Useyourgaph torsolvetheequation r+!=8.5 for 0(;r<8. ti,l]
f

(e) (i) Onthesameaxes,drawttelin€ /=7-x for0<yS8- t2l

(ii) Write down thex-coordinates ofthe points d which the nryo graphs iotersecl tU

(iii) Hencestatetbevalue ofcsuch that the equation Zzt +u+8= 0is satisfiedby

: the v fx found in part (eXii). , i tll

Holy lunocenrs' High Sch.ool 2017 kel i nriaary Examlnation
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6.

1

Diagram I shows a table with a horizonel plzu4,ie ABCD such lhat^AB - 120 cm and

AD:70 ctt.
Tluee vertical planes are erected along thrce sides ofthe table such that E and F are vertically

above C and.D respectively and CE = DF =30 cm.

Q and P are the midpoints ofBC and BE respeelively.

FE

(a) Calculate

.:
(ii) anEle PAQ.

A woodenboard is attached along.EFwith hinges such ftat it corvers,dEEFin Diagram I.

ABEF hqbecomes a tabletop that can be used by an architect when he draws his designs-

This tabletop can be lifted up and Diagram Il sbous the side view when this is done.

The new position for B is now -B', 60 crn directly above B.

60 crrr

(b) (i)

(ii)

Diagram Il

Show that angle BEE ,s 46.397",correctto 3 decimal places. t3l

Hence find the distance moved by point.B, when the tabletop is lifted up to B'. [2]

Diagram I

Holy Innoccnts' High School

Secondary 4 Express 5 Normal (Academic)
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I

'l . A shop sells rwoitypes of oookies. Cranberry and Blueberry,

Each type is soldiia packets of three different sizes, small (S), medium (M) and large (L).
They are each sold at a differentprice.

The sales fo. t ni consecutive weeks, Week I and 2, are given in the following table.

Week I Week2
Size i S M L S M L

No. of packet of
Cranbesv cookies sold

r5 l0 12 7 II 9

No. of pacliet of
Bluebaw cookies sold

I3 il t4 12 8 17

Cost Der phcket $4 $5.50 $6.50 $4 $5.50

The matrix G shows the sales of the cookies in Week 1.

SM L

e: f1 10 12') cnanberrY

(tg ll 14) Blueberry

(a) Write doun a matix I) torqrresentthe sales ofthe cqokies in Wc€k2. IU

(b) 
"lE"yaluate 

M: (Q *,P*)",.+d state what itsL-ele-ments represent. l2l
,'1, i,-' ' -'-'F,= 

f.,:l ' ir i
(e) The cost of each packet of cookies for each size can be represented by the matrix C,

Cost

/+\ s

c- Ir.r I ,
[o.sJ I

Evaluate Ij = i:{}tC) 
and srate what its elements represent. i3l

(d) (i) Write do* a matix T suctr:that TMC gives the total sales for thetwo wee*s. [l]
I

(ii) Hencg evaluate TMC. nl

(e) rhe tarset sales of the 

?ffiH,T;[*Jill1tlired 
to week I are as follow:

Bluebeery: dccrease to 85Vo

Write down tlre value ofa and of D such that the mafrix product

(a ,{:: :: :1.l'tt3 ll 14)

gives the 4ngrsales ofthe cookies in Week3. tU

t;
Holy Ennocents' High Schco! i i

Secondary 4 Exprrrss 5 Norrnal (Acadennie) 
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8.

9

Diagam I shows a regular hotagon l8 CDEF and squares ]{ FPQ and CBRS.

D

(a) Find

(i) refl.oc ZBA$

(ii &LQR-

(b) Show that PIR is a straight line.

(c) Additional are added to Diagran I to form a regular polygor;

A8R.....8, t- ,, :

Calculate thenumberofsquares addedto form the polygonlBR'.--Q- t3l

BP/S4IE MATHI?4O

t2l

lzI

Lzl

Diagram I
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9.

t0

(a) An entrance examination consists of 2 differentpapers, Paper I and Paper 2

A candidate must pass Paper I before he can proceed to sit for Paps 2.

He mrst pass both papers in order to pass the exarnination.

He has amaximum of 3 sittings to passthe oramiuation.

Theprobability ofpassing Paper I and 2 are 0.9 and 0.8 respectively, and increases

by 0.1 for each subsequent attempt offte same paper.

(, The free diagram shows theprobabilities of the possible outcomes.

BP/S4IE MATHI? I

l2l

Iet Sitting

Paper I

2sd Sitting

Paper 2

3d sittiog

Paper 2

Pass

Paper I

Pass

FaiI

Find the respective values of u,v,w,andx.

(ii) Calculate the probability that a caadidate

(a) passes the examination at the end of the second sitting,

(b) does not pass the examination-

(iii) If 1000 candidates enrolled for the examiuation, estimate the number of
candidates expected to pass eveutually,

tU

I2l

tlI

lloly [nnocertts' Fligh Schoal

Sscondary 4 Exp.ress 5 Norar al {Academic)

2Al7 Prelirn inery Ex.amination

fuIathen"r atics Paper 2
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9,

u

(b) The stem-and-leaf diagram shows the amount of timg in seconds, a Sroup of boys

can hold their bredtr when under water.

Stem Leaf

6 67

Kuy :4!;2 means 42

(0 Find the

(a) median time taken, and

(b) rnean time tak .

(ii) Is the rnedian or the mean time a better representatiorl for the time taken by this

group ofboys?
Explainyour answef,.

Calculate the standad deviation.

Antittrer group of30 boys measured the time fhEJ tookto hold their breath

underwater-

Tlrcir mean time taken was 53.5 seconds and the standard dwianion was 7-86-

Compare andcomment on theresults between thesetwo groups of boys- tII

00123s77
2444 s 666
1 2 3 3 5 7 8

00

1

2

3

4

5

6

7

ru

tu

trI

t21(iii)

(i")

Hoty lruocents' High School
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L2

I

I0. ERCO is a company that sells ergonomic fiuainre for homes.

The types of fu#iture include study table-chair sets, drairg baby cots and bunk beds-
The table below bhows the average tiuretaken by the dclivery mento assemble each type of
furniture. I

Average time taken to assemble each piece

45

Otrair 3

12

Btink bed 105

(a) Find the total average time taken, in hours and minutes, to assemble one set of shrdy
tablo,chaid set, one baby cot and one bunk bed. tl]

t(b) The Operafion Manager in the company is responsible for planning the dai$ delivery
route. 

i

On a partieular day,the delivery route is as shoun below.

No, Location Order Estirnatcd tiine of delive ry

t
o I study table-chair set
r 2 chairs

09 00 to 10 30

2
I

Joffrrl, Pasture

3 Drearrr Cove
:

a I baby cot

I bunk beda
10 30 to 12 00

4
!

Blissful.Ave

I

o I sudy table-chair set

I baby cotc

a

13 00 to 15 00,

5
o I study table-chair set
. I baby cot

15 00 to 17 00

Additionallinformation needed, for the delivery is shown on the opposite page.

,l

The deliveiy meu leftthe office *.09 15 for the first location at Happy Valley.
Afrer asserfubling the orders, they probeeded to the secood location at Joyful Pasture

and anived at 10 30.

(i) Calculate the average speed, in km/h, of the delivery van, Ieaving your answer to
the ne,arest whole number.
Do ycju think the alswer is a reasonable estimate of the actual tavelling speedof
the van? Justiff yCIur answer. t3I

(ii) The Chiry wortcing hours for the delivery men is 08 30 to 18 00, and they are
ri

Deterrpine if tbe delivery men can leave the office punctually af 18 00 fm that day.

Support your answer with appropriate calculations.

State'one reasonable assumption you have made in your calculations- t6]

Holy Innocents' High School 
I

Secoudaqy 4 Express 5 Nonnat (Acadernic) :
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SPEED LIMmS FOF VElrrcLES,

The following speedlimits are enforced by LTA to ensure everyone's safety:

@ry'roqds-and-motoring/road-safcty-and-regulationVmad-regulatioos'htnl

End of Pap er Z

Holy Innocents' High School

Second ary 4 Express 5 Nonnal (Academic)

Z0l7 Prel[minary Exantination

Mathemarics Paper 2

Distance
(in km)

ERGO
Office

HaPPv
VaIley

Joyful
Pasture

Dream

Cove

Blissful
Ave

Peace

Link
ERGO
Office

I3.8 18_1 9.7 7.2 I.9

IIappy
Vallev

13.8 4.7 3.8 8 15.3

Joyful
Pasture

18:1 4.7 6.r 10.6 20

Dream
Cove

9.7 3.8 5.1 5.4 9.3

7.2 8 10.5 5,4 8.8

Peaee

Link
7.9 16.3 20 9,3 8.8

Typeof,Vehicle r''Roads ExpresswaVs Tunnels

Cars & motorcycles 5Okm/h 70-90km/h 50-80lsn/h

Buses & coaches 5Olan/h 6Ohn/h 50-60[m/h

Light commercial vehicles (includes

Light Goods Vehicles and srnall buses not

exceedirrg 3.5 tonnes and searing capacity

of uP to 15 Passengers)

5Okm/h 60-70lsn/tt 50-70km/h

Exceptions: Fire engines, Ambulances,

and Goverrulent vehicles used bY

Singapore Police Force or the Singapore

Civil Defence Force
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?4

Qn

1

2a

- 0.380

- 0,4, - Jtr

(a + IXa - lX Saz l+ 1)

Floly [rrnocents' tEigh SChool

Sacondery 4 &;press 5 Norrnal (Acadenraie)

LZa

12b,TI
T, 

',,JE. L'7

I
tl = E-

3

11. ks 41-s 
5

201 7 Pi e[ i minary E:*rn ination

Mathematics Paper I

60 : Zz x3x5

;= 63

Stating aspecl or equivalent - 1 mark

Explaining how audience might be mislead

or eouivalent- I riark

a:5 fo-2Landc-29

14b I To=8rr-3

14c I When l?'L is a terrn in the sequencq n will
have a value of I5.5. A pattern nurnb ey n
must be an integer. The value of 121 is

resulted from a value of rz : 15.5. This irnply
that'the pattern nurnber of 15.5 doesn't exist

and hence lzt is not a terrn in this
SequcBce.

f,t=LZk+3

n-3(4k+l) i llsb
Since k is an integdr,4k+l will always be an

integer. Thereforg ln will be an integer.

Based on n = 3(4ki,I 1) , n @nbe factorized

to give 3(4k + 1). H"nce 3 and 4l*l are

factors of r :3(4kl{- 1) and ra will be a

multiple of 3.

,,

- 98.4375?'a

14 ,16 , 20 aad 221

7

E
G- 4Y -z? 2,3 afid 4
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25

Qn

19ai
+g

23a 6.38x l03km

23b 1.08x lOe hn/h

2?c l.I lx l0{ minutes

2e Jr= 8-43cm

t9aii

v-

L:
Coordinates of ship Q is (4,9')

25b 9.2? units

2*, 213.7"

19b No, I do not agree. Ther-e arc qo rosts to the

equation ffi there are no common points of
intersection between the two curves. These two
cuwes will never rueet each otber.

26ai 6a-?l

20a
,?-
t0

26aii d
2a+ 'b

3

20b 34 26bi d= 6a+4b

= 3{za+!ul
at

-3C/R

fr isparallelto ffi, and

O is a common point.

O, R and ?n are collinear

21a 26bii Trapezium

z!;b 5.85 d -r) .
lW !

9

22ai 1 :625000 ZScii 4:5
53.125 tcrn

0.309 cm2

HoIy [n:rocents' High ,School

Secondaa, 4 Erpress 5 Norrnal (Acadernic)
1AL7 Freliminary Exarnination
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= - 0.38019
:- 0-380

t6- I .442249

!- 
== 0.448857

7

- A-4, - rl4
,rl
v' t'

Irrational numbers are 'Ji,

- (o, - l)16a" - (a' - t)J

=(o'- lI5a2 + l)J

= ta+lXa-lX5a2 +I)

The chart shown for year ?A72 is

approximately twice the size of the chart

shown in 2013. However, ttre value of the

knuckle velocity in 20LZ is not twice the

velocity as shown in 20I3.

Audiense rnight be visually rnisled into

thinking that the baseball player tras reduccd

his knuckle velocity by a g:eat amount.

Correct order

Saa -4a'-[
= (5a' + lXa' -t)
= (5a' + IXa + I[a - l)

7E

7

Conect rounding off to 3sf
must be shown to be

awarded BI

BI I Stating aspect or equivalent

I Explaining how audience

BI I migfrt Ue mislead or
equivalent
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a3 + 7a2

=Q'(o+7)

= al[(o+ 6)+U

= ai (a+ 6)+a2

= a(a' + 6r) + a'

=6a+at
=5

Or fbctoise to solve for}
values of a and perform
substitution to find a:nslryer.

V=L
T'

Wlren ?"is increased by 3OAYI,

New T-47

r/- t'-
(4r)'

t/-4
647'

a' +6a:6
a{a'+ 6a) = $s

a'+6a':6a
at +6az +az =6a+az
q' + Taz 

:f, 
+ a2

- 34 - (-5)
:39 oC

Reguired ternperature

:34-(#-,r)

:5.5 oC

t7 =lZk +3

n:3(4k + l)
Since t is an integer, 4k+l wilt always be an
integer. T}ere,fote, nwill be an integer.

Based on lt = 3(4k + t) , n cmt be factorized to
give 3(4k + I). Ifence 3 an d 4lc+l are faetors

af n = 3(4k + 1) and a will be a multiple of 3.

Accept workings like

- 5 + ?(1,5)

= 5-5

Accept n=3(4k+l) o.e,

Only award Bl if studenr

managed to e4plain both
conditions of rr.
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Percentafe decrease

k ik
Wxtoo%: 

Jkl
trSl
l.

i

I

I -f I

=. 
iroo,rt

i

: - 98.43750/o
AI

9a

€

12 rg
t5 BI

Any missing term will
result in zero marks

9b 14 ,16, ?0 wtd22
I

BI

l0

I

I

I

^24
cos A=+

zs
!

I

Let the uriknown side of the triangle be x

:

I =ZSz 1Zt
x'=625J.576

xz :49
x=7

I

sin (180 r A): sin u{
\l

= ,?-
25

MI

AI

Accept if students show

triangles wittr values of
Pythagoms' Theorem

applied with writing out the

st€ps.
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II

M1

AI

l?a l3 B1

lab I(!) + I4(2) +_3r*Il{4) 
= 2.8

26+ x
6L+ 3.tr - 2.8(26+ tr)

6l+3.r = 
-12.8+2.8x

0,2x, = [ 1.8

x-59

M1

BI

I3a 60= t x3x5 BI

l3b 378 = !x33 x7

LGM of 60 and 375
:22x33x5x7
:3784

6b=3780
r:63

MT

BI

Finding t-CM

Accept ifstudenh have

written down workings and

could make observations to
find the value of r.

l4a a:5 b - 2l and e=29 BI

l4b T':82-3

8n-3=l2l
8n=124
n- I5.5

lVhen IZL is a terrn in the sequence, n wiII
have a value of 15.5. A pattern numbet n
rnust be an integ5er. The value of I2l is

resulted frorn a value of re: I5.5, This imply

that the pattern nurnber of 15.5 doesn't exist

and hence l2l is not a term in this
seqEeEee.

l4c

B1

BI

Accept 5+(z-1)

Keywords must be seen in
studentsl answer

Aqcept words like whole

nurnber instead of integeL

decimal and Saction

accepted too

Studenb must mention that
n is not an integer
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Let tlre:spged be x m/s

x-40 0 - 40
H---=--.--

2A-17 25-17

x-4A -

-:-_
3

a-40=-15
^,)X= !,)

Speed =25 m/s

Total distance travelled

:+o 3 + ao)(6) + (t r -o(40) . ;@s -trga)
: t59 + 44A + 160

=759m

8)
3-x
(3 -;)(5x - 2)- g

1,5x - 6-5xz *2x- 8

- ixt +I7x -14 = $

5f-17x+14=0
(sr- ?Xx -2)- Q

(s, -7)= 0 or (r- z)= o

x=f- or x=2
5

18 pz c3 + 4pt ru

:L,Ln'-"-'..,
4P1 c-4

*9 p2-5 r3+$

2

:? P-'r' -
2

9c7:-
2P'

=25 m/s A1

Marks awardgd ifstudent

(i,e some students wrote

down L.4 or 2 as answers)

Accept.tr : I A

^ .9 41
Accept 

Zp-'c'

Do not accept 4.5p-'c'

Speed = 40-3(5)
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l8a -7s I5-5k <g

-? s 15-5&

-5k> -22
_?2osT

k< 4?€5

and

15-5k<g

-5k <g - 15

k>11
5

0

5

+!
5

II
5

4?
5

M1 For both conect inequalities

Accept 1.2<k54.4
[Number Iine is optionalJ

9 x272' : 1

'32 
x (3') 'n = 30

32 x36' = 30

2+6re = 0
r
a

n=-:
3

2,3.and 4
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x

y-

B1

l9b No, I do not agree. There are no roots to the

equation 4s there are no common points of
iniersecticin between the two curves. Thcse

two curves will nevermeet each other.

BI

20a Number of students who overestimate

- f 20-36
-84

P(student overestimate the mass)

:84 i

120

:J^
t0

MI

AI Accept 0-7

20b 1206/a of qctual mass

- J?9 x sbo

M1

Working out the respective

upper and Iower limis of
the given range
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o

Nurnber ofstudents
:56-22

=34
A1

Readings/Ivfarkings must be

shown on graph fio score

Ml if shrdents didn'twork
ouYurite down the limirc on
their answer scripts.

2la Arc length travelled by smaller disc

= 2.5xZt
= 5tt cm

Let0 be the angle of rotation made by the

Iarger disc

8,3 g= 5n

o- s(
9.3

50r 50_ _ or ir radian83 83

MI

AI Accept 0.602rr

2lb ffW=1.03 radian (alternate angles)

lWFy = n-2(1.03)

= [.08159 radian

Area of segrnent -

d-.832 x1.08 l5g-*x8.32 x sinl.08l59'2 '2

= 37 .25536 - 30.4048I
:6.85055

= 6,85 
"m'

MI

AI

Accept

ZWFY = 1.08I or 1.082

Area of segment will be
6.84 crn2 oi 6.85 cm'
respectively.

*premature rounding will
only be awarded method

rnark

22ai Map:Actual

O,l & cr* : 6.25 kmz

0.4 cm:2.5 km
I cm :625 krn

Scale of map : I :625000

MI

A]

22ari Map:Actual
I crn : 6-25 km

8,5 cm : 53. L25 krn

Actual Iength of road
:53.125 km B1
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23a

23b

23c

Map : Actual

I :450000

t cm:450000 cm

I cmi45km
t cmz 20.25km2

Actual : Map

20.25km2: I crn2

lkrnz:-,1 =cmz20.25

Area: ' -= xG.ZS
20.2s

:0.308641
:0-309 crnz

bt:40075
Radius

:JOOIL
2(3.1,42)

- 6377.3074

;- 6.38x103km

3600

- 1080000000

= 1.08x I0e krn/h

Time taken

1 
*40075

= 2-.,, x60
L08x 10e

= I. 1 13 19x 104

: I.1 I x 10-3 minutes

25,
Accent 

- 
crlr-' 81

Students should refrain

frorn giving this answer

Accept 1080 000 000 km/h

No marks awarded if speed

is wrong-

I Radius
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ZO Oi = gOltan gent perp.rfr i culai6
radius)

Let the radius of &e circle be r

(5 + r)z = rz +8.52

i go +L?t+rz =r' +8.52

lz''=J625
r:3.02083

Area of triangle ABC

: 2.5x n(3.020842

Let the shortest distance be x

I * xxl?= 71.5802
2

x 8.4329

JC=8.43cm

I Gradient

Application of pythagoras'

Theorern

Finding radius

Findin Earcaof tiangle
Accept 3.020 or 3.02I

MI

MI

MT

=:
2

Equation of line QR is y - 
f,* 

+Z

a

Suby - 9 into )r -l*+3J2

! = 1*+3
2

18=3x+6
3x-12
x=4
Coordinates ofship I is (4, 9):

Distance between ship P and ship S

=J
: J461
:6
:9,2195

-9-22 units

Finding shortest distan€e

Do not accept JEs
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75c 6
tan zt?Q+: 

4

?QR:,rot''rf,
:56-30993

Bearing of R from Q
: J60-90-5630993
= 213.69'

= 213.7" !

,
I

M1

AT

I(
I

I

,

26ai SA:ffiy oa
: -2b+6a
- 6aLZb BT Accept 2(3a-b)

26a1i OF:

BI

I

OT:

Or is paratlel rc dF. and

O is a common point

O, Rand T are collinear.

BI

Students must prove that

the valuc of k - 3 and state

that there is a cornrnon

point O to score B I

26bii Trapezium r:
26ci

I

J

trea of LPQR

BI
I
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Ratio of
area of APQR

ared of qwdrilate ral OPP.S

:!
5

=4:5
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l4

Ansger

Iaj

I y:2, -r=-o-5

5̂s AGTU = 90o (nght angle in sernicircle)

ZGIJH = 90e (radius pcrpendicutar to tangcnt)

* ZGTU :GUH = 90o

/,G is a common angle

.'. Trian gleGTU and triangle GUH are sirnilar.

(Alt 3 corrsponding angles are'equal)

1050

51.3"

c,v 1a2.60

; I 0,510 (accept 0-4 to 0-6)

(zz zt 2I)

Lx re it)
It r€prcsents the ,tgt4[, sale,qr 4umber of cooklgs of

weeks.

cookies sotd in

small, medium sn,d lcref,

Holy Innocentsr High School

Seccnda-qy 4 Express 5 Nonnal (AcademicJ

2A 17 Prel'i rni rlal-y Exarn ination

Mathematics PaPet ?

{'{#*r)+(--,r),]
16 , 13J (orlril

d i r - t-05, 7.4 (accePt t0.05)

x = 1.2,3,25 (accept JO.05)

bii [ 6l .7 cm

(t
1,,

r r e)
8 t?)

On Answer
,a

lc

di 0r)
dii (746)

e a= 1.35, &=0.85

8ai 210'
at

atl 300

b IBAR = (ItO" - tSO") +2: L9o

(base I of isos. A)

ZPAR-4S, + 120"+ 15": I80o

-'. BY thc P,roPertY Adiacent
r:nglr,*. on a strcight line is

supplcrnentae, FAR is a straight

line

c 4 squares

9ai a:0. l, y=0, w=,0,lrx=0.2

atla 0.9x0.8=A-72

aii,b
0.9 x 0.2 x 0.1 + 0.1 x I x 0.2 +

O. I x0:0.038

aul 1000 - [00o(0.03t) -962

9bia Median time tnken - 56 sec

bib Mean tirne taken - 53.8 sec

bii Median as ttrc dxupme value of
[5 can lower the mean timE taken

biii

ffi
Standard deviation = I I . 3

Tfrc 2 grovps ofboys have

gpEpqg3blg.lggg Dpwef since they

have aknqqt thssgmq-IEgt, but

the qegondgtglE ofboYs are

*Lerh Fgnsis-ip-nt in the arnount of
time they take to hold their breath

rmder water (or there is a Egg.EIE
variatigE, in the arnount of time

they take to ho,ld thcir breath

rrrtder vtater ) dte to thc slrnaller

standard, devi atio n.
_
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Mathematics Paper 2

n Solulion and Answer Marks allocation

lai
Zxz +7x- 4 *8x- lX, + 4) 2x -lr=ffi=;; Ml: factorization

AI

all

2x2 +7x - 4
v--/ x'-16

2x -7
v:r x-4
Ty- 4y =2x -L
xy -2x = 4y -l
*(\y -Z) = 4y -l

4v-1
#

y-2

M1

AI.

b

2x=l-y e---e-Eqnl.

4x+5y =8 ?F.---Eqn1

Subst.Ego I into EgnZ

2Q- il+5y = 8

3Y=6

.. ! =2, x = -0-5

Ml: method of solving

Al gEE,

ct

I 2 2x+5Y

-*-=----
x+y x-y x'-y'

I:y+2x+2tt _2!t5Y
*'-y' x'-y'

=+ 3x + y =?r+ 5y

)J(=4y

-.. f = 4(shown)
v

Mf: comhine LHS as t
fraction

AI

cu Ml: using (i)
A1
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On Marks allocation

2a
BI: rnust show unit $

b t[,r[#.2) +(*-rz)zi
BI: o.e.

c

,rff., +@-rz[-r28 =zo

1116 
+24*?m-84 -tZB=20

m

1536 +7tnz -208m= 0

Tmz -z[8m+ 1536 = Q(shown)

M1

MI

forrn equation

simplification

AI: reguired equation

d

'lmz -ZABrl-+ 1536- 0

(-zos)rJ[ 0Xr536)m= zfi
?Osxa{256

q.. 
-

T4

: 16 , 13.7 (or tri)

Ml: method ofsolving

Ml: simplification

A1: bottr an$uers

I

As no. of water bottles must be a wholq number, t r :
acoepfed.

Selting price of each botrle for 20Yo profit

={,{#)]=$e60

13.7 is not (students are

STRONGLY
ENCOURAGED to

explain why one of the

values is not lpoepted)

B1

3a

ZGTU = 90o (right angle in semicircle)

lGUH = 90o (radius perpendicular to tangent)

= lGTU =GUH =90q

ZG isa common angle

.'- TriangleGTll and fiiangleGuH aresimilar.

(All 3 corrsponding angles are equal)

B1: 2 statements of
evidence

Btr: concluding

staternent

(accept 'By AA
similarity')

b

From (a), AGTA and AGUH are similar

TU GT
=+-E-Uff GU

*TU =UH-= 
5 *-I-= 5 

=+G 
(.1 -_1"g= 6Acm-GT GU 4 GU 5

:-Areaof triangle GUH =+ xGIlxHU=l x6.4x8 = 25.6cm'
22

Alternative anoroach

-

tan38.?o =9-y. + G(J --8tan 38.7o = 6.4097cfrr
8

1 'rxHU= 1 x|.4ogzxg= zs.6cm2:- Ateaof tiangte GUH =:x Gt
22

ktr

MI, AI
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On t Solution and Answer Marks allocation

3ci
/,SVU: 180" L 75" = I05" (angtes in opposite segment)

!

Bl: subtract I rnark frorn

whole question if no or
wrong asgle propedteq

clt
/GTU = 90" (right angle in semicircle)

.'. ./.GTS: 90o,-75o = [5o BT

taa

sllI
lGUf{ = 90" (radius perpendicular to tangent)

:. ZTGU = | 8b" - 90o - 38.7o ;- J l.3o (angle sum in eiangle) BT

civ B1

4t
Slantheightoqcone, I- JW = Jifr cm

.'. Total surface ereaof confaintr-

= 'tT, * JaSl * d + Tsx 91 =979.197 ,.. E glgcmz (3 s.f.)

M1

AT

b 3--=-

648n 144

ll
Volume of container = i 

xTEx 92 x24 = 648ru

Height of sandlot' 49.5* n
24i

,'. HefghtorrJa =lm x24= 10.183..-^, l0.2cm (3 s-f.)

MI
(accept metlrod using
ratio of radius to find
new volurne)

Ml: ratios of sirnilr
solids
MI,Al

c

Volurne of theZ balls :648!E - 49.5n= 598.5rcm

ygrl:rneglsTgrualr =f1'l'= 
p_. ,

Volume of bie ball \ 5/ Il-j

e ofLrtball = 8 
- x 598-5rc

| 133

4
-xrEx 13 =3&t
3

* r' =27
.'.Y=Jcfrl.

MT

MI: ratios of similar
solids
(accept method using

radius as 2 times and 5
times respectively)

Mf: volurne of small

balt

AI
5a ft:6,I B1: c.ao.

i See attached graph paper

i Points !

1 Smooth curve I

lr
I

t"__._
r Tangent drawri at (4 , 4.0)

I Gradient:0.510 (accept 0-4 to 0.6)

I (Calculated value = 0.5)

P2: alt points plotted

corrcctly

[Pl; at least 6 points

plotted correctlyl

Cf : srnooth curve

B1

B1

Draw y= 5,5 i BI
Bl: f 0.05.'. x- 1.05, 7.4

Draw the line '7-x for 0s;S8 82 correct line that

span acfoss the

required rarrge

[Bf : correct line but
ei i

I

not long enou hI
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On Solution and Answer Marks allocatlon

5eii Jt: 1.213.25 81: both, + 0,05

eul

x-}+g= 7 - x
x

2x-9+9= O

x

Zxz -9x+8.- 0 .'.C=-!

Method using

substitution of x values

from (eii) is not

accepted

BI

6ai
B8= 35 cm

Ae-Jlmff =-,[frE =tzlcm MI,Al

aii

P8: 15 cm

tan PhQ=JI
L25

.'. angl e PAQ= tan-l g-) 
= 6.84.. 

^, 
6.8o (1 d.p.)

rzs)

using AQ

bi

BE= =Jffio n

... cos B71=lgoo*s995fl' ::i

IBEE: @s-tH =45.3971-- E 4i-3g?o(3d-p,) shouml

Alternl I

tan EBC=+ = frt = tan{[#) =23.1985.,.o
70

lB' BE = 90o '23.t o'- 55.8015"

:../-BEI ',=18( "-6680150x2=4 397"( surni isos,A)

Ml: firtd BE, s.o.i.

Ml: applying Cosine

Rule

AT

M1

Mt

A1

bii

* 6l.7cm (3 s.f.)

radius BE, over an angle of BEB'

Disance,moved by B

-!6'397 xl,,*.EEoo'- d L-67t..
360

Ml, A1

s,
la

(t lt 9\
D=l 

g n) rffiEu2r
Pf = i I

125 le 31)

It represents tlrc to-!a!-pale or nurnber of co.o[ies sf e?ch ;tvpe asd

B1

b

BT

B1

c

L - +f:: 
2t ")[:] : !f 

s8 + r l''' *,'jj;!: 
[li:)z [zs re 3 rJ|.;';) 2 tloo 1 

104.s-

sl-q.lagLp.rruggnJ g[ rqgggl eoltepted ,pq{-w,,eelt of g3ch.$vpg of

cooki€s.

*lft{f: usingM from

O), product step, s.o.i

A1
Bt: interprektion with
'earnings' or earned'

not ascepted.
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IBAQ= 3500 --210o = l50o (Z sum at a pt.)

:.IAQR:180" - 150":30o (int. /s, AB ll 8R)

ZBAR= (180o - 150") + 2 = 15" (base /. of isos. A)

4PAR= 450 a 120" + 150 : I80e

.-. By ttre property A$acent angles on a straight line is

supplementaFy, PAR is a sfraight line

A I te r n ativ e-apJp ro a c h

ZBAR: (180o - 150") + 2r 15" (base Z of isos, A)

Z.QAR= [50o - l5o = l35o

ZPAS+ ZQAR- 45" + 135": 180"

Int. ,2. of polygoll ': I.BAQ - I50"

+ ext. Z of polygon : 30o

=) no- of sides of polygon = 3600 i- 30" : 12

No. of pairs of square and hexagon : 5

Total lro- of sgtrares == 6

.'. No. of squares added : {

lr:0. l, v : 0, u : 0. l, x:0.2

0,9x0.8=0.72
0.9x0.2x0. 1 +0,IxI xO-Z+0. 1 x0:0-038

taa

a$t 1000- 1000(0.038):962

9bia Median time taken: 55 sec

bib Mean tirne taken - 53.8 sec

Median, as the extreme value

taken

Standard deviation: I I.3

biv

-Ihe 2 groups of boys have compggrhlg- Iuns p.gw-eI since they

have ikJrost the saue-m94$, but' the seco.n4,RrouH of boys are

more,,,gg,-rlsjgteI}f rn the amount of time they take ts hold their

breath under water (or there is a gmglkf-ga$Ati-og , in the

amount of time they take to hold their brealh under water ) due

BP/S4IE MATHI?66

B1

BI
BI

of 15 can lower the mean time B1

MI
A1: showing I.PAR is

180", with Z Wopeily and

concluding statement

MI,

{ml: using no. of sides

A1

82: all
B I; 2 correct

82

[81: corect value but not 3

Bl: words in bold ard
underlinedmust be seen
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Totat tirne needed to assernble a shrdy

bed

- {5 + 12 +105 : L62 rnins - 2 hrs 42 mins

tabtachair seq I baby oot and a bunk

BP/S4IE MATHI?67

Marks
allocetion

working

ed

Sotution and Answer

bi

Total distance from ERGO oflice to Joyful Pasture

= I3.8 +4.7= 18.5 km

Total time tak€n ftr havelling

- Time duration frutr 09 15 to I0 30:- Total assertrble time at Happy

Valley

=75-(45 +6):24mins
.'. Average speed of delivery van

= l8-5+ ft= reeSsl 46 km/} (nerest u&ole numler)

This vatrue may not De a,reasongbte estirnat€ ofthe actUa! travelling speed

of the r@, as it gould be hisher. but due-to the road condition md @
spert for stopni{rq d traffic lights, the @
Acceot also: Yes it is a reasonable value as it is wiftin the speed limit by

Assumotion:
o Tiaffic Condition is about the same on the roads to the various locations,

such that the arreragp speed of the van is 46 lon/h-

r Oumers are at home wheu the delivery men reach each location

r There is no major,kafrrc delay that day

o Delivery van travels on normal road,and not using o(pressway

vful Pashre.to

ER6O Offtsg

- (6.1 + 5:{ l8-8 i I-9) km 
nr 29 mins (nearest min)

46roinlh

Igtal assembletime atJg@tEasgEgto Pcace Link

= 12 x 4+ 105 x2+ 45 x2= 348 mirs

+ Total time [eeded b completg.all deliveryad rehrm tc ERSO offioe

- 29 * 348 + 45 =422mins = 7 hrs 2 mins

=1030 +Thrs2uins
:L732

.-. The delivay men will be able to leave work punetualty at IE 00 that

day.

* award marks if calculated tom the start ERGO office to all locations and

back to ER6O office again

Ml: total

distanse + total

travellingtime
AI
B1: comment

that actual speed

could be hig[er

bii

BI: any valid

assumptious

{mt": using

speed in (bi)

MIT

MI.*

MT

Bl: must be

supported with
appropriate

calculation
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mlns
46

=+ Lunch tirne 3t tf 0 30 + Zhz4rrrins) - I 2 54

= TjmsJsach Blissful Ave afrefjlnc.h - l2 54 + 45 mins
--- [3 39

!

Time to reach dffilggfter lastdeliverv

= 13 39 + Total lassemble time after luncgh + Total ravelling time after lunch
I

l2x2+105+45x2 8.8+1.9
- rJ J7 -- -'-----=-

i5046
=1339 +3h53mirs

I

=1732 i

.'" The deliverd men will be able to leave work punctually at 18 00 that

Alternetiye'ao'oroach :

I

I

Iotal time tq cdrnplete aU ielUeybefore lunch
: Total travel{ing time fiorn l0 30 to next location after lunch + total
assemble time i

6. If5.4 1 a3E 
--*-t =-+Z-

* award rnarks lif calculated from the starr ERGO ofEce to dl locations and

back to ERGO bffice again

Accept metho{ using total time to complete detivery and back to office is
shorter thm totil time available from start of deliverv at09 15 to 18 00.

=1 +z a= 2h 24 mi420

B1: valid
as$mptions as

above

I

Ml*
BI: must be

suPPorted wi&
apPropriate

calculation
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JUNYUAN SECONDARY SCHOOL
PRELIMINARY EXAIUIINATION 2917

sEcohfDARy FouR EXPRESS 
' 

FIVE NORMAL (ACADEILfiIC)

CANDIDATE NAME

TNDEXNUMBER m

MATHEMATIGS

Paper 1

Candidates answer on the Question Paper-

4048/01

7 August 2017

2 hours

READ THESE INSTRUCTIONS FIRST

Write your narne, class and index nurnberon all the work you hand in'

Write in dark blueorblack Pen.
You may use an HB pencil furanydiagrarns orgraphs.
Do not use paper clips, highlighters, glue or conection fluid.

Answ.gr. all qu estions.

ffwOrl$ng is needed for anyrquestion it must be.iii*n with the answei;;' ' 
''i

Omlssion of essentlal working will result in loss of rnarks.

The use of an approved scientiftc calqrlatorisexpected, where appropriate

tf the degree of accuracy b not specified in the question, and if the answer is not ercact, give the

answerto threesignificant figures- Give arswers in degrees to one decimal place.

Fot a use eilher your calculatorvalue or 3.142, unless the questiOn requires the answer in terms of z

At theiend of the e:carnination; fasten all your work sesrrely together.

The number of rnarks is given irn brackets t I at the end of each question or part question.

The total of the marlcs for this paper is 80.

For Examiner's Use

This documefllt."gg0F-lgjs_ 9f- tp p_{$.9d_pages (including the Corer Sheet).
I
I

.. -l !i:l
:. I:il
,il

:l
;l
:l
,l.)

ffurn over
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Cornpound interest

Mensuration

Trigonometry

Statistics

4E5N [4ath Pl 2017 Prelin

Guved surface ateaof,a oone = wl

Sur oe trea of aqphere - 47*

Volurne of a cone: ! #n
J:

Volume of a sphere == 1 ,;'3
,|

Area of riangle ABC: -l ab sinC
2

Arc length : rq wlrere ?is in radians

Sector area: I f Awherc /isin radians
2

+:,.-i-'=LsrnA sin B sin C

dL: bz + * -Zbccosr{

Mean:
T,-f*--
D.
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Answer x -',,,,-,, - D -ri,,.,,,. ?.L..... . or r r o i o o,..t< 121

1

il

2 lVriteasasinglhfraction c -d*]'+! -"'-d'',t'

I c d c+d

Atlgrygr ..... Dlt.ir!..rrrr-rr-i.d..rD..r.r.r..rrrf.r. 121

3 Brad invested Sfl OOO into an account whichpays f/oper annum interest compoundcd monthly.

His acmuntuidtrd in value afler320 rnonths.

Find r.

Answer r : r{?+d}r!.*+irr{?i}E?rrri}i:J+}.ri..*.r?l tz]

rrn [Turn oYer
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An interior angle of a regular polygon is 120" bigger than its exterior angle.

Find thc numbcr of sides of the polygon-

An$ggf r4arii*+..-r.+r+,i'rlirrirrit..!,tLrer,.*rrnrr t2 ,l

The total oount of student late ooniug occurences in a school is.represented by a line graph as

shown.

Drastlc decrease in late goming

2s00
2240

I800

1600

1300

1200

1000

State aud e.xplain how the gaph can be modified to give a rnore accurate representation of ttre
late coming occurrences in tbe school.

Answer

'ti. i."... --'+;-*i;..:-i-; r';; .;. i-; -.i.!---j;-.-....i ."..-: +.. ..-. -i..: ,+...i 
'i. 

tq.-+.... . 
-'j........ [2]

2014 20ts 2016 2017

4E5N Math PL 2AI7 Prelirn
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D
3

6 4: {even integers r : 2 < x1 14}

/: (perfect squares)

fi: {factors of 12}

(a) Draw a Venn diagram to illustrate this information,

Answer

[2]

(b) List the element(s) contained in the set Aa B'..

Ans*q .-.r..rir..r.,.r..i............-,.. .,.... . fif

7 Singapore's tourism hit a record high in 2015, where tourism numbers grew by 7.7Yo mdtourism
spending rose, by 13.9ol..

:, .: Some inform4ign about the numpgg oi.tourists and tourisgnspending are gir,,en in,the table. .:' '. ',tl,ai;-. , r.'11":: '- ::

Year 20r6 2015
Number of Tourists 1.64 x 107

Tourism Spendine 5$21,4 billion

Estimate, to the nearest dollar, the average tourism *ending in 20 t6.

AnSVlef S .rr rrr.:r,irr*r-....r.rrirr!..rirri'irir t3]

[Turn ov€r
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I Factori$e courpletely

(a) (d + e)2 -2U + e)- 8,

(h) l+x-2a-2ax.

BP/S4IE MATHI?75

AtUWgf .rrr rlr+.r,i....^r..E.-..G.iLi{+rir.rrr.err?,.?- [U

AttSt+,ef 
-ioo>rrlo.br|.r)--.r.-r.1.j5;1, l.r-i...!,.ar..D, 121 

t

94 =16Ar-

If the votume of the largcr oone is 32 cm?,find the volgme, of the smallercone.

4E5N Math PI 2Ol7 Preliv
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I0 (a)

,,

Express 2l|/OO as a product of its prime factors

il

Answer !.r..,r.,....r,,..t ...,... tII
I(b) Using you} answer to part (a), explain why 2 7000 is a perfect cube wher D: 10.

AnSWef .r,r,r{r.,.r...r.i;+ai.,.;..ri.r ....rir,. rrrilrii'rilirr-.r..

+.-,.'.,. 
..+ri'.?.r rrr,i-r.r...r--.-j........'-.,r. [U

(c) Pind the srlrallest value ofp so ttrat 27OO ".fi i* divisible W 14,

-4n*,er p:

4ESN Math Pl 2017 Pr$firn [Turn over
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t2

Box A Box B

In Box A, there are 3'black balls and 2 white balls.

In Box B, there are 2 black balls and I white ball,

Ravi takes at random a ball from Box A and places it in Box B.

He then takes at random a ball from Box B.

Work out the probabiltty that the ball he takes frorn Box B will be black.

i
rl

'I.t.l

:t
I
t
I

,4ttSwer ........r,rrr..r.t...r......r.o.......o.r.... t3I

4EIN Math Pl 2017 Prelim

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 276



BP/S4IE MATHI?78

I3

Horieontal Ground

An aeroplane is flying parallel o ttre grouud.

Lights have beeo fitted at l and .B as shown.

When the aeroplane is flying at a cefiain height, the beams from these lights meet exactly on the
gromd at C.

The angle of depressioa of the beam of liglr from A to C is 50o.

The angle of depression of thebeam of ligfrt &om Bto C is70".
The distaoce AB is20 metres.

Find the height of&e aeroplane ftom the grorurd w.henthe lights meet at C.

Answer,.:..;......,;r,.-;.rr.i,....,,.,r..r.,.. m [3]

4E5N Math Pl 2017 Prelirn i' i tTurn over
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l0

The diagfarn rePresents an aerial view of a bank-

Mark is at the infosmation counter at M

Seals 1 crn !o 2 m

(a) Mark tethered his dog to a lamp post outside the banlg by means of,a leash, at a bearing

af 220o and 15 rn from M-

Or the diagram, mark out the location outside the bank where fre dog is tethered lo and

tabel this pointX. 
tl]

(b) Jasmine is keqping a loskout for tbe dog inside the bank.

She is sanding at a point that is equidistant fiom points M andX-

By showing your working clearly, work out one possible position Jasmine is standing_ at

rrd label ttriJpoint J. tU

(c) The dog is unable to enter tIrc bank.

The leash isZ m long,

Draw the boundary of the region in which the dog can roarn.

4EiN Math PI 2017 Prelirn:

tIl

Outside bank
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ArcWef ...... .....|r.+.ar..aLrre-rr1r{.r.'r.rr.. r.r.,r l2l

BP/S4IE MATHI?SO

c eurve.

rn .1''= p-(x+q)'.

I

(b) A skaightiline on the gr*xes passes through (-5, 2) and cuts the;r-oris at x = I.

Find the eipation of the straight Ime.

Ron exchanged

The exchange r{te was.r USD to I SGD.

the rate of I USD - 1.46 SGD md received

4E5N Math Pl 2017 Pri;llnr i [Tunn over
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12

17 (a) write down atl the integers satis$ing the inequalities - l1< t -3.r s 2.

An*ter *-.., J.-i.'. r......r..r,. i,..r.r.r-..r.... [3]

(b) Girren -6 t aS-l and 2<b <6, fiud the range of possible values of i.
a

Anstgg r,rr e 1r r r...4 ]rrr.r..1.;..irirr....l...r.r.r-i)..f t I I

AnSUef o....o...i.... -r'dr.r.jirreter-w'-!rr..r;..i'. t2l

(b) Evaruate #fu

4E5N Math Pl 2017 Prelirn
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13

19 W is the diasreter of a serni-circle with ceiltre Xand radius a cnr-

Z s on the ciicumference aod angle ?){Yis a right angle.

A smaller semi-circlg cenfred ar O, is drawn with ZYas diameter.

Find the area of the shaded region, in terms of a, in it simplest form.

Ansut gr, ti.;... ;r,... 5 ;.;r.rr...{+,..!.....,. W' t4.l

I

I

I
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ZO The areal of a television screen vaties proportionally to the sErare of its diagonal d-

A television set with a diagonal of 30 cm has an area of 440 cm1

(a) Findtheareaofatelerdsion screenwitha diagonal of 75 cm-

AtWntgf .'..r...r..O...r'iir.i ,tr ' t3I

State the perceutage change in r( when, d is decreased by l5o/"-

BP/S4IE MATH/283

Antwer rD tU

4E5N Math Pl 2:Ol7 Prelim i
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15

the lrnes LM and IN are 2y:3"r + 5 and r+ 4y =24 respectively.

ordinates of I.

Answer (........,..,.,-..-,..........-........) t3]

is parallel to the x-arcis.

4E5N Math PI 2017 Pr&lim

The diagrano be\ow, not drawn to scale, shows triangle LIl,uV.

,l v,

lrIArtstver
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n Justin is loctced outofhis house.

He intends to borrow a ladder-

Thc only oper window is on tlre semnd floor, 8 nr aborae the ground.

There is a bush along the edgo of the house, I m away &om the house and 2 m in height

The bush is too thick fu Justin to pass tbrough on foot orclimb througb along the ladder.

What is the minimum length of the ladder Jrstin needs in order for him to reach the window?

BP/S4IE MATHI285
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t7

23 The diagram shows a circle which represeots a ferris wheel with centre O-

The diameter is 30 m.

NOTTO SCALE c

(a) A seat starts al B and travels one-third of the circurrferenceto A-

E4plain why angle AOB is equat to 
+radian.

Answer tll

(b) Find the exact value, in radian, of angle ABO-

Answer radian [2]

(c) It takes 2.5 minutes for a seat to travel from position Bto A.

Find the average spee4 in metres persecond, of the wheel.

AngVyef -1r;-r.r.trr...ar-++ri. .,.......-........, m./S t3l

4E5N Math Pl 2017 Prelirn [Turn over
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24 NOTTO SCALE

8cm

The diagram shows a pyramid on a horizontal rectangular base PQRS-

The di4gonals o t POR^| meet at T.

U is verticalty above Z
P8: $ cffi, 8R- 6 cm and UR= 13 crn

(a) Calculate angle UM.

Anfilr.er

(b) Find the volqme of the pSramid.

BP/S4IE MATHI287

Afl*Vgr'.r).....r.. -'r.'rr.irrrrr,....<., g[tl' 
lzl

"i
I

I
I

I

I

I

I

o.'.r.t..r....-rrsl.Jr-r.-.-.- .-....tt.r..r. 
O 

t3l

13 cm

'-+

-----a-bJ-a

-+-2?'7/*:$Jit ---?-? 7---- \
-1- 

\

r"''-- --.

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 286



BP/S4IE MATHI288

I9

triangle PTQ is congntent to kiangle Rf.S.

End of Paper

4E5N Math Pl 2017 Prtlirn
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.IYSS 4E5r\ Ptelim 2017 PaBer f,

No. ,dnswer Workings IYIarks *Remarks

1 x:6

MI

x.
-s f
6

r=6 AI

Alternative:

4'L=2
3

L=2
3

x=6

)
tP 1 I ct-dlc_d+_+. _.-_

c d c+d
_ s.1.1 (c+d)(c-d)

c d c+d
II

-l

F 

-cd

=*
cd

M1

AI

MI - For aily
colrect method

that eliminates

c_d _r -!1. to 0.
c+d

3 r = 4.13
12000:4000(1 *#)*

s-(t+ r l'*\ 
1200'

r - 4.1268

- 4.13

MI

A1

4 12 Letx be the size of an exterior
angIe.

2x +L24" = l80o

n, = 30"

360',W:L2
30"

MI

A1

5 The

thgif euEr*iudgeme,nt. It should only state il[-,a,te couli+q

o o curr. en ces, in the gggt 4ry,e, -er.S:'-.

or

The so that it does g*
exagserate-thg difiference.s between the number of counts

--tI-

of late-coning.

or

The

ts-besgual, This preveilrs distgftiqg ofthe- #1Db-

tsz

Bt - State the

modification

Bl - Explain how

ttre,modificatiog

\rb'iIl make the

graph a better

represeutation.
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(a) ;: t4; 6, 8, 10; 12, 14)

t= {4}
B - {4, 6, LZI

\ JD\

-i{=-810t4

B2 Deduct tm for
each mistake

(b) t )or i B1

7 $1485 Tourism spending iu 2015

I [3.9
= 

-x2L 

-4xl0e
100

: S$ 2,43?46 x 10Io

Average visitor spending

: 2-43:746 x IOto

1.64x 107

- $ 1486.256

= $ 1486 (nearest dollar)

M1

MI

A1

Nornrkis
awarded to

finding nurrber of
visitors in 2015 as

this infonrrafiou is

not needed.

8 (a) (d+e+71(d +e-4) (d + e)z -2(d + €).- I
:(d +e+Z)(d *e-4)

(b) (1- ?a)(L+ x) 1+ x -?n-Zax 1

; I+r -Za(l+r) i

: (1 - Za)(l+ x) l

M1
AT

9 13.Scrn'

M1

M1
A1
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No. Anslw.t Workings Marks *RemarJrs

10 (a) X700=)2i x33 x52
I

I

B1

(b) IO,

=22 x33 x 52 xQ.xs) = 23 x 33 x5t

ic powers of 270Ax 10 are mul,tiP,les of3.

| =2/23 x 33 x 53 =- 2x 3 x 5, it is a perfect

Accept any

correct

explanation that

2t x33 x53 is a

perfect oube.
Bl 

,

I

I

(c) r +Uat

BI

l1 3mtip6rn Let width:x m

Ienglh = (x + 3) rn

Perimeter: Area

2(x+x+3)=x(x+3)
4x+$= xt +3x
x2 -r-6=0
(r+}Xx-3)=0
x:3 or r - --/ (rej)

Width: 3 rn

Length - 6 m

M1

MI

A1

Correct expression

for both areaand

perimeter

Correct

factorization

Correct values for
both width and

length

12

t
Black from Box A then black

from Box B:

3 3 9

-v -F
__r

5420

White fiom Box A then black

from Box B:

22 t
-X-=-s45

Total probability

91
Iqt-

2,45

=g

M1

M1

A1 Accept 0.65
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Answer

ZAC.B =60"
By Sine Rule,

,20 = 
BC,

sin 60q sin 50'
BC :t7.691 Orn

sin 7oo - 
lt

17.6910

fu- 16,5m

Gradient of Iine passing through

(-5,2) and(I, 0)

2-A I
;3-E-re

-5-l 3

I
V=--X+C'3

o - -1(t) *e3''
I

F--

3

+ y =-|r*l

Marks *Remarks

MI

AI

r3 16.6 m

Y:2-(r+5)'

BI Ac'cept boundary

as the arc of
I crn outside the

bank.

i Uo mark given if
arc extends inside

the bank.

(a)

(b) 11
133

Acceot !:0.333
li

J

Workirtgs

(a)

(b)
(c) Bl I Accept position of

No rnark I J anywhere along
for no I ttre correct

A1
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No.

r6
TYorkings

SGDI,46_IUSD

SGD l7o : l?o- : t 16.43s uSD
r.46

Total amount of USD

: I I6,438.x 
[00

I
- | 455.475 USD

2000 SGD - 145 5.475 USD
I SGD:0.72?7 USD

x = 0.73 (2 d.n.)

-I1<l-3x52
- 1< 3x <12

-1 s x<4
3

-l o r=0, 1,2,3

Award MZ for my
correct method to

ir*, -l(s<4.

Marks

M1

MI

A1

MI

AI

M1

x = A-73

J: 0, 1r2,3

r6

s.+

MI 1- 3

I Also ?ccept final
znswer as

27 -2
- 

or _\-5s

I

, :5-4
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Answer

BP/S4IE MATHI295

*Remerks

Accept A.53

}day use

]_o,
')
IH

Area of quadraut = i*'
Area of triangle tXY : lo'

2

Area of segment ZY

: L*2 - Lr,
42

Diameter ZY -
:fi*
Area ofsemi-circle

: l+!tov2'2
It: .: 7U.-
4

Area of shaded region

: L*'-,i ,,'-*"',
4

I",:, 
-g-

2750 crn

440: &(30)'

When.d decreases by 1 5o/o,

A beoomes (0-8fl2 :0-7225.

A decreases bv 27.75"/0-

(2, 5,5) 2y =3r+ 5 ---'(ij
x+4y=24 --(2)
t=24-4y 

-(3)
Sub (3) into (U
2y :3{24 - afi + 5

l4y = fl
!= 5-5

x=2

M1

MI

A1

a'+a?

Workings I Marla

Im for correct

i substitution or

I ekniaation

' I ll{1 lLr,. t Lrl.l.l

MI ,I coordinates

AT
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(b) ! =-2 B1

a,
tJL

I

I

8.1il m l[.,et x be &e distance ftom the

I bush to the ladder.

MT

MI

MI

A1
'23 (a) ?4.radian[i= or," third ofone revolution (2r).

3il B1

(b) ,l ll ..

- radl6J
arrgle ABO

: [80o - 120'

2
== 300

-?
6

M1

A1

(c) Total time = 2-5 x 60 ,- 150 s

Total distance

-r0
: 2o-(15)

3\'
: l0n
Average speed

: !00
150

:0.209 m/s

M1

M1

A1

24 (a) nt-'-6Gf=5

cos URT - ,f -

13

Angle URT = 67.4'

M1

M1

AI
(b)

MI

A1
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M1
SR = PQ (sides of rectangle)

ST = TQ tt is the midpoint of diagonal)

TR;P (T is the midpoint ofdiagonal)

By SSS Test
triasele PTQis songuent to riangle J?L9,

Free Tuition Listing @ 99Tutors.SG
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' (b) Express 'j--- + as a single fraction in its simplest form.
-r-1 x" -l

(c) Itisgiventhat z=+

, (i) Make-r the subject of the formula

, 
(ii) If-r - 2 and z:3, find the value(s) ofy.

(d) Giventhat +U :2 findtheratio x:y.Yrr rrrul 
5r - 4y 3 '

3

BP/S4IE

t2I

pl

MATHI298

t?I

t3I

t3l

'a'l

?, . (a) nf diagranr below shows a regular pentagon ABCDE-

AC and BD intersect at F.

C

(i) Find the value of angle CDF ,

(ii) Explain why angle DF'A - [08o

l2l

121

4E5N Math P22A17 Prelin s.lE.., [Turn Over
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(b)

4

In tlre triangle OAB, Mis the midpoint o f OA.

.M is a point on OB such that ON : NB = /: 1.

It{N is produced to P so that nfrr|: JVP = I :2.

It is given tlrat OA = r and OB= b.

(i) Erpress, in teilns of a and/or b,

(a) Fra,

(b) m,

(c) NF'.

(ii) Express fr and BP in terns of a and b.

(iiD Write dorvn two facts, about points A, B and P.

(iv) Fiud
are.aof triangle PMB

area of tiangf e PMA

tu

tu

trI

t2l

tz}

TII

4E5hI h,fath ?2AAfi Welinn Exam
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'l(ii) Etplain why each terrn ofthe sQquence is a whole number.

J

(b) The dia$rarn shows a sequsrce of shapes Tv Tz, Ts, .., .
Each shhpe consrsts ofa number of,shadcd and unshaded hiangles.

:

Tt Ta,

of Eiangles in each shape

The Iettirs I U and N represent the number of shaded riangles, unshaded tiangles
and total number of triangles respectively

:l

The is recorded in the table below-

Shape n Tz Tt Tt 13

Numb of rows r 1 ?
e 3 4 5

Numbet ofshaded
tianele&

,s 0 l 3 6 ct

Numb"{ of unshaded

trianele.$
U I 3 6 10 b

rotdnj imber of Uiangles N 1 4 9 t6 c

BP/S4IE MATHI3OO

t3l

ru

tu

tzl

121

trI

(i)

(ii)

(iii)

(iv)

ll{rite down the value ofa, of 6 and of c.

{.
Ol.it" a formula for the total number of triangles in the ra shapa /{^

I
.t

ff{rite a formula for the number of unshaded fiiangles inthe rG shape, U*

t

Fbd the number of shaded tiaurgles in shape I5i.

4E5N Math P?2017*Prelfm Exarn
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5

In the diagram, which is not drawn to scalo, O is the cenEe of the circle-
Points A, B, C, D and E lie on the circurnferenee.

BD is a diarnete,r.

The tangent at E rneets BD producedat F.
EC rneets BD at H.

BC = CD and angle ErdB = 13ff.

(a) Stating your reasors clearly, find

(i) reflex angle EOB,

(ii) angle ECB,

(iii) angle CBD.

(iv) angle DOE,

(v) angle OFE

(b) Is the line ED parallel to liue BC?

Justifl your answer with clear working.

IU

tu

IU

tu

trI

121

4E5N Matlr P2 Zlfi fuehsn Exarn
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(h)

(c)

The distaoce between TownP and Town Q is I50 km..

An express bus travels from Town P to Toum Q at flre av€rage speed of.r km/h-

If the average speed of the bus is increased by t5 km/h, the time takeo vyould be

21 minutes less.

(a) Express, in terms ofr,

(i) the time taken by the bus at iG original speed, tll

(ii) the time taken by the bus when the speed is increased by 15 km/h. tll

Form an equation inx and show that it can be reduced to 7 I + 105:-45 000 = 0. [3]

Solve the equation in part (b) and herce find the original tirne taken in hours and

minutes, corr€ct to the nearesl minute. t4I

At the end of a semester, the final grade of the students is recorded based on th'eir marks

ohtained from tests, projects, homework and quizzes

The marks oblained by three students, Aarou, Beatrice aod Carly, are given in the

following table,

Tests I Proiects Hornework Quizzes
Aaron 82 9s 89 60

Beatrlce ?2 8s 6s 57

Carlv 88 91 70 64

(a) (i)

(ii)

Write down a 3 x4 marrix M iiat represents the information in the table. tII

The weightage for each component ar€ as follows:

Represent tbe weiglrtage as a decimal number in a 4xl mafix X-

(iii) Evaluale tlte matic F = MX.

(iv) State what the elements of F represent

(b) Overatl, the oohort did better in proiects than in quizzes.

Suggest how the weightage for each component could change so as to improve the

fir:al grade ofthe students.

tu

lzl

tu

IU
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t

The diagram, not drawn to scale, shows an open @ntain€r whictr is made up of a cylinder
and a &ustum.

A frustum is a cone with part of its top rcffioverl
Tlre cylinder has height 18 m and diameter of 15 cm.
The conical sectior has base diameter l5 cr4 top diameter 6 cm md height 5.4 ern-

BP/S4IE MATH/303

tzlShow that the height of the conc before its top was removed is 9 cm.

The conlainer is filled to its brim with water,

Calculate

(D the volume of the rruater in &e container,

(i0 the total srface atea of the container in contact with watetr.

All the water in tbe container is poured into a rectangular tank with
l2A ctrf -

Fiad the minimurn height ofthe tank so that the watef, does not overllosr.

Give your arswer as a wbole number.

(a)

(h)

(c)

t21

t3l

a base area of

r2l

4E5N Math P2 2017 Preli,,, n-,,...,n.
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o I unit on the horizontal.r-axis and 2 crn to 5 unib on the

gaPhofY=z*+19-30 fu l<x(t6' t3I
u

nd the pradient ofthe oilrve at the pointx: 10. {21

Using(b)

(c)

(d)

y=?* +g-30, where r# 0.
x

in the following table, corrccted to 2

I2l

(iir) These values of x are &e solutions of the equation Axz -33x +.B - 0.
{

PLa trrc valueofl and ofB. 121

Find thq value ofp and of t.

4E5It Math PZ 2017 Frelirn Exam [Turn Over
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t0

(a) A group of 600 young children was tested to find ths distmce that eactr of them was

able to swim in an indoor swimmingpool-
The resultsof thetest are shown on the cumulative frequenry curvebelow.

Cumulative Frequetrcy

10 20 30 40 50 60 Distance (m)

Usi,ng the gvencu-rse, find fortiis rilistribution,

(a) themediarq

(b) the interquartile range.

The distance to pass the lest was 35 metres

Estimate the percentage of children who passed the test. l2l

(iiD The same group of children was tested to svim in the outdoor swimmingpool.

The box.and-whisker plot shows the disbibution of thetest.

010203040s0
Distance(m)

Make fwo eomnnrisnns hefwem the performanCes of the children in the tWo

tests.

tu

12I

4E5N Math P27A17 Prelim Exanr
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and l0 students from
Sec Three.

Two studerits are selected from the room to compete wittr other sfirdents from
a[othu room,

The tree diagram below shows the possible outcomes and some of their probabilities.

2nd student

Sec Three

Sec One

Sec Two

Sec Three

Sec One

Sec Two

Sec Three

Sec One

Sec Two,

Sec Three

Caloulate the value ofx, ofyandofa as shoraraon the tree diafam. i3I

Expressing your answers in &actions in its lowest terrn, calqrlarc fte
probabiliry that

(a) both students are from the same level,

(b) both students are of different levels,

(c) one student will be from Sec One and the other from Sec Three-

Sec Two

(i)

(ii)

trI

trl

tu
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12

EIITD OF PAPER.

l0 Sarah wants lo sell chocolate cupcakes at the next neighborrhood Food Fair.
She intends to bake 180 to 200 cupcakes.

She bakes in batches of 16 orpcakes.

luformation that Sarah needs is provided below.

(e) How orany times must she bake in order to have a total of 180 to 200 orpcakes? tZI

Sarah neds to decide hou mtch b clarge ffstomers for a box of 6 chocslate cupcakes.
She must rnake sure that stre drages enough Bion€yto cover all ofher coss.

(b) Usrag your answer frorn (a), find the number of boxes she will need for
packaging.

(c) Suggest a sensible amount for her to charge for a bor of 6 cupcakes.
Justify the decision you make and show your calculatlons clearly. t?l

Ingredients
Recipe makes t6 cupcakes

114 g butter

2 eggs

160 g ,caster srrgar

100 g plain flour
60 g cocoa powder

125 rnl evaporated rnilk
Chocolate crearn frostin

ttre

tu

4E5N Math P22017 Prelim Exam

Bakins suDDlies
Iterns Dcseription Unit cost

Butter Pack of 500 g $4.95

Eggs Pack of 30 eggs $3.85

C-aster,Eugar Pack of 800 g $2-6s

Plain flour Pack of I kg $1.70

Pack of 250 g $4_ 10

Evaporated Milk Can of 350 ml $I.60
Chocol efre Cream Frosting

for 50 cupcakes
I tub $18

lupcake Iiners Pack of 100 pieces $4.00

Cupcake boxes Packof 5 boxes $3.00
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Answer Kcy

zb(ii) 
I

3b(i) a=10

D:15

3b(iii)

sa(ii)

4E5N Math F:2 zal Threlirn Exam

la

Ib

t c(i)

I c(ii)

Id 17 :? 'l

2a(i) 36"

2b(i)
(a)

(b)

(c)

5c 2 hours 3 mins

6a(i) 9s 89

8s 5s

91 70

5a(ii)

6a(iii)

7b(i) 3 580 cm' (3 sf)

7b(ii 1 26'0 ..rr2 G ift
'lc 3l crn

8a p - 5.33

q =-3.45
8o I,5 (tU
8d(ii) )t=2.2(LA.2)

lc =6.25(LA.2)

A=4

B=50
9a(t) (a) 23 m

(b) 14m

9a(ii) L4.2o.h

eb(i) 3109
fi-- - T--- ^ Z---

10 "' 29 29

eb(ii)
(a)

(b)

(c)

136

435

299
--rr-

435

22

87

l0a 12 timss

r0b 32 boxes

I0c minirnurn $7.90 per box so as

to cover cost.

2b(iv) 1
2

{
[Turn Over
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Marking Scheure

4E5N Prelim 2017 Faper 2

Answer

5-r+ 3

(x-lXr+l)

17 :7

I4

x-1 x'-I

= 
5(r+1) _ ?* 

_-__

(x -IXr + I) (x - lxr + I)

_ _5r+ 5-2
(x -IXx+ l)

?. 5'r+3

(x-IXx+1)

v
3y = 4'y'
yz +3y-4=0
(y+4U-1)=0

l=-4 or !=l

.x*3y __?
5x-4 y 3

3(x +3y) =2(5x- y)

3r t 9y -10r- 8y

17y =7x

r- =r7-y7
x:y=17:7

BP/S4IE MATH/309

MI

AI

.factot'isAtion MI

AI

Ic(ii) I y- 4.or !=I

4E5N Math P22017 Pre[frn Exan:t
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l3

I.BCD = Each interior angle =

lCDF

_= 
18tr-I0r \

2

= 36o (base/ of isos.A)

Z*CA =J6'(symmetry / congrueut triangtes)

ZBFC - 18f -360-36o = 108" (isos. A)

/DFA- 108o (vert.oPP Zs)

2a(ii)

+ T- I
(a) .lvB = *OB = ib\, 3 3

(b) ffi ==o{r-; 
brrf"*edansner)32

=1(4b -3a)
6

(c) NP =:ry-^ 
(preferredanswer)

3'|,

Itoo -ia)

AB=6-0A=[ -a

EF=FF-fri

=1n -e- J p
33

=[-a

2b(ii)

I. 
^B 

is the midpoint of Iine ABP-

7- 48 and P are collineatlA&P lies on a sfraight line
2b(iii)

areaof triangle PMB

arcaof triangle PI,{A AltM
Use common height

+(PM)(PB)sinP

*(ruxPl)sinP PA 2

2b(iv)

M2.:?75
2

nt +3n-550 = 0

(n-22)(n+25)= Q

n=22 or n= ''2.5 (reject'.' n> 0)

Alternativc Mtd-

Quadrotie Formula

For any iuteger value of n, either n is even ot (n+ 3) is

even, Hence, n(n+ 3) is always divisible by 2.

tf dgoFn

4E5N Math P22017 Prelirn Exarn
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l6

3b(i) a: I0
b=75

c:25
3b(ii) IL =t'
3b(iii)

1 225 tr o =502 =?500 tianglGs in total

(J tu= ry =127 Sriangles unshaded

NUmbet of shaded tiaugles = 2500 - 127J = 1225

I
3

I

i*,
I

lo,
aa$) 260" reflor lEOB

= 130" x2 (Zat centre: 2 /,at circumference)

= 260' BI

aaGil 50" ZECB - 180" - 130' (angtres in opposite segment)
: 50o BI

aa(iii) 45" ZCBD = (180" -90') +2 (isosceles triaagle, BC = CD)

= 45o BI

4a(iv) 80' - 180' B1

4a(v) l0' ZOFE = I80' - 90' - 80' (tangent I radius )

= l0'
B1{

4b Not parallel ZBDE= S0'(angles in same segment)

ZCBD :45'(&oro aiii)

ICBD* ZBDE
.'. Line ED is not parallel,to line BC
faccept anv other' rnrih.-atically logcal rnethodl

M1

AI

5a(i) I
I

I

I

B1

sa(ii) B1

5b 150 _ I5o =Lx x+15 60

1s0(x+Is):-ljol 
= 

J_
x(x+ 15) 20

2250 7

xtx+ 15) 20

45000 = 7x(x+ t5)

7 xt + 105x =- 45000 :0

MI

MI

AI

4E5N !\Eath P2 ?AI7 Prelin Eram
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4E5N Math P2 20l7Prelim F-xam [Turn Ovcr

2 hours J mins

9s8
8s(
91 i

7x2+105r-45000=0

- 105 t

rc=73-028 or x=-88.028

Original time taken = '10 ,'= 2-054 hours
73'028 

='?zhours 3 minutes

',9 60 \
;5 57 I

'0 64)

M1

A1

MI
AI

B1

6a(ii) BI

6a(iii)
rr0-?)

[ffj

f'-:MX

9s

8s

9l

B2
All correst

BI
I mistake

0
Mme thsn

I mistake

6a(iv) B1

6b The teacher could increase the weightage of prolects and I u t

decrease the weighJageof quizzes- 
I

fty,orlgr suttailf.:Yi&g:!%:1 i-- -
7a Let the height of the original cone be r cm-

Using sirnilarrqf,

!-5-4,=,q
x15

llx= 8l = 6r

x =9 (shown)

lur

l^,

7b(0 s0so-1 €s0 Height of cone that has been removed

9-5.4-t6cru.

3l8I sm3
MI

; for
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18

Volurne in cone (with top recnoved)

: 
ior..s)'(9) -1r(3)'(g,o) 

4g5.2crn3
: t 57 -95r crn'

Volume of water in container
: 10lZ 5r + 157,95tt

-J 677-l

= J 680 cm'

either

ofthe ,

two

MI
for
either

of the

two

A1

MI

AI

7b(ii) 1260 cm' (3 s0
stant height, L - Jffi = I 1.7 z cm(4 s0

Slautheight t:rh.m=4.586cm (4 sf)

Suface atea of rylinder in oontact with water

- 2r(7,5X18) + n(7.5)z
:326-21rcm, ' W25 rrr1

Surface areaof cone in contact with water
: tr(7.5XI 1.72) - ,r(3)(4-686)

=23I.98 cm'

Required surface area = 326.25rc + 231.98
: L256.92
:1260 ,rr*

?c 3l cm
Height : 

#=J0.64 cm

Minimum height: JI cm (whole number)

8a p=6.i3 
Iq=1.45 
i

BI
BI

8b See attached:

Correct Scale

Plotted points

Smooth Curre

S1

PT

C1

I
1

8c 1.5 (r1) Draw a tangent atx: 10-

Gradient: 1.5 (t0-l),
Draw the line y:3 -2x. I

8d(rl) \,- 2.2(LO-Z)

JE = 6.25(*0.2)

B1

B1

4E5N }vfath PZ 2917 Prelinr Exarn
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8d(iii)

ea(ii)

Nurnber ofbatches

200 ta- =:::12.5 *12
l6

If she bdces 12 times, she_will get 17x16:L92 cupcakes

9a(iii)

eb(ii)

(a) 23 m

(b) 14m

zx+Iq -3g = 3- 2,x
r

Lrz+50-30x:3x-Lxz

4x?-33x+50=0

:-A=4 and ^B=50

I\{edia$:23 m

Interquartile Range ] Q, - Qr

:il;'u
Number of students who passed the test
:600-515+

=85

Percentage of students

= 8q-xtoo%

600

Chitdren on average s'\ilam further at the outdoor

swimming pool as can be seen from tlre bieeer mediEn

of 32 rn.

Thc maximum distance ttrat was Govered in ttre outdoor

swimming pool is 50 m, which is lower than the

rnaximum distance covered in the indoorswimmingpool

which is 50 m. ,

The interquartile range for the test in the outdoor

swimrning pool is22 m, which is ,Eore th4B the test iu

the indoor swimming pool, 14 m indicating that the

distance covered at the indoor swimming pool is fnorq
consisten

9 3 10 I
X=e=- - Vi- , Z:-

30 10 " ?s, 29

BP/S,4IE MATH/3 14

MI
((aceept

80 r 90)

' tPossiblc

aDsrvstsl

133/6
or 157"

A1

Any trvo

B1

BI
B1

t
t
I
i

I

irli**

4E5N Math Pz?Afi Prelino Exam [Turn Over
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f each edi eeded:

Cost breakdown

Total expertses s S250.

Cost price for 6 cupcakes - $251.35.-x 6 = $7.85
t92

ch

o kansport costs,

r electicity costs,

o profit to be made

With l9z cupcakes, she needs

!?Z = 32 boxes
6

pantity of ingredients
)192 cupcalces

(straded box)

. I mistake (-lm)
o )lrnistake(Jra)

Cost of ingrediens'for
192 cupcakes

(expenses)

. I mistake (-Im)
ellrnistake(-2rn)

Bt
Add Booth Rsntal Fee

Ed
Find cost price of 5

cupcakcs ($7.85)

gt
Sensibld:arnount with
justification. Pnofit,

transpovt costs etc are

additional
consideration-

So lorrg as it, rnakes

sense and covers the

basic costpricc. The

minirnum aprourrt

should be $7.90 P.r
box

ow mucn of eacn mgreotem $ n

Iterl ' I batch
For 12

bstches
$old,as:

Butter 114 s 1368 s 500 e;

titiisliti*iiEsgs 2 24 30

Caster surgar 160 s 1920 s 800 s Ililt?rBrlfBl

I00 g 1200 e lks'
Cocoa powder 60q 720 * 25A f,

r-rth.l,

Evaporated

Mill( 125 ml 1500 rnl 350ml

Chgcolate

Gearn Frosting

I6
cirg'Cakes

t92
suDcakes

50

arpcakes'

C\pcake linens
T6

cupcakes
l92,liners ffii

Cuncakc boxes 32 boxes 5 boxes

Item Unit Price ExEenses
$4.95 'sl4,t5

s $3.E5 s3.85

Caster sugar $2.65
tt'3r'{

s7.95

Plain flour $l;70 s3.40

Cocoa.powder s4-r0 ruq: $I2,30

Erraporated Mitl( $[.60

;Ir.tl,{!l

91.00

Chocolate Crcarn

Frostins
$18.00 i72,.W

Cupcalre linert $4.00 flhaldfit]'T $8.00

Cupcake, boxes $3;00 mHF,fiZ 921.00

it

slSt-35
st00-fl0
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ftfiANJUSFTI SEGONDARY SGHOOL

ister Number Glass Calculator Model

ES?
fEFryx

E {?fiEH

PRELIMINARY EXAMINATION 2017

Subject:

Paper:

Level-

Date:

Duralion:

Setter

Mathernatics 
+

40E.8lO1

Secondary 4 Express / 5 Norrnal (Acadernic)

7 August 2017

2 hours

Mr Lee Beng Huat

Candldatas answer oO lhe Queslion Paper

Addltional materials: Geometlal lnslruments

READ THESE INSTRT,CTIONS FTRST

Write your Name. Register Number and Chss pn all the uork you hand in.

WiE in dark blue orbhdr pen in the Qpsces pro\rided on the Questist Paper.

. You may use a pencil for any diagiams or graphs. j l

Do not use staples, paper c{ips, hisihlightersi glue orcorrection fluid.

Answer all questions.

lf working is needed for any question lt must be shown with the an$,uer.
Ornission of essential.working wil! resull in loss of rnarks.

Calarlators should be used where appropriate.
lf the degree of aocunacy !s not specafied in the question. and if the answer is not exact, give

the answer to three significantfigures.
For n, use either your calculator nalue u 3.142, unless the question requires the answer in

tenns of zr.

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

The number of marks is given in brackets [ ] atthe end of each queslion or part question.

The totat number of rnarks for ffiis paper is 80.

Marks Obtained

80

This paper consists of t5 printed pages includ[ng tttis couer page.
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z

Mcth emfiti"@I Fotmtt loe

Campound Interest

Mensuration

Trigonometry

Statistics

Totat amourr: ,(r. #)"

Curved surface areaof a oone : wl

Surface area of a sphere :4rf

Volumeofacone =L*'h
3l

Volume of a sphere - *rr;,3

Area of triangl e ABC- lo& sin C
2

Arc length: r9, where 7is in radians

Sector area: *t Awhere 0 isin radians

Staqtdard deviation =

BP/S4IE MATHI3 19

flr-t.FJ
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BP/S4IE MATHI3zO

Answer all &e questions.

I 
^. tn thc nearesr whnl, ,-4-g71;.lG without(a) Estimade, correct to the nearest whole number, the vatue . 

VrO

ttre usel,lof a calorlator.

Ansler r.G r.r tII

(b) Write dh*, the following in order of size, smallest first.

I Joo 3s% 3-s +
s3

li--
Solve 4" 15 =

t2I

2
i*15=9.

(r)

Aruwer v: tu

(b) simpli$ 15(x - 13) + Ia(l 3 -.r).

Answgr ..i 18*.;. iQi 7.... ..... jc col ,.' i" .. , Lzl

During a sal there is a discourt of 15% on all items selling in a shop. tf the discounted

price of a wa is SlBZ.75, findthe original price ofthewatch before the discount.

Free Tuition Listing @ 99Tutors.SG
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4

4 (a) Sirnplify t8a3b + 6ab-3 .

Ansu'er ;-o,i r, ,,. . ti r:rt?i ri - rrr ?-- .ij +i r iri tu

BP/S4IE MATH/321

tzl

(b) Given that lE* 4o =1, find the value of n.

Anrwer n=

5 { ={integersr: Ilsx<19}
I - {multiples of 3}

ft ={primerurmbers}

List the elements in

(a) A',

(c) (Av B)'.

Answer l. r rrr -.?-. r rr ? rt*.1I rt.. a I r;. rt. r..- tu

AftSt/{lgf ?. j...,r,:-??r,.,. -..-n -i..-,,. D!tr,.; iri tII
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5

6 Pactorise cornplelely 3rp +\bq -l?nq -Zbp -

AnSU'ef t.lr.or-1ir-511r+.r"+rri..a..D.rrrrrrrrrr)..... [2J

7 The plan of amuseum is drawn to a scale of I : 500.

(a) Find the lengt\ in metres, of a corridor which is represented by a line I0.5 crt
long on tbe plan.

Awwer,..r...,...rr,.6,,,..,..rj........,.-,r...... m tU

(b) The arca of &e floor of a bookshop is 500 mz. Find, in square centimeters, its area

on the plan.

AnSWgf r..orrt'..'rrr'..!!...r.r.!.b.-rjlr.5r.'t.. Cm2 Pl

E After Pluto is no longer considered a planet Me,rcury is now tho smallest planet while
JupiGr is still the biggest planet in our solar system-

Ptanet Me,rcury has a mass of 3.3x10'ltg and Jupitar has a a,ass of 1.898x101?kg.

How many times is the mass of Jupiter compare to the mass of Mercury?

Give your answer in standard form, correct to 3 significant figures.

4048/0 1lPREf2A17
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The diagyam shows a tiangle ABC.

A

3x-8

B

2x+5

(a) One pmperty of a fiiangle is that the length of the longegt side must be less than
the sum of the lengths of the two shorter sides.

Form an inequality in x and solve it

(t))

Arsqer ...s{,..........i l2l

Given also that the perimeter of tbe, riangle is no more thm 85 cm.
Find the largest possible length of the longest sidg given .rr is a prime number.

t

Angfer .re..i.'.9+Ir,1.r{.ec...r.r.rrrr..r.. ... CTI1 t3I

4048/01 tPRE!20t7
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l0 Write as a tiftrf

7

Ie fraction in its simplest forrn x 
' - 

2

x'-4 2-x

AnSWgf -....r-..D.!r.r)+)rrrrr..llrrrrtrror"t.i...'t-rr I2I

l1 Given trrat r i! a positive integer af, n-L=S. Find the value of * *t.

12 The CEO useS the following line graph to showthe annual profrts made by the company

over a numbdp years.

I

7

6

fuinual profits in million dollars

2A06 2008 201.0 2016 20t7

I

State one asp$ct of the graph that may be misleading and explain how the annual profits

in20l? rrn bb projected wrongty.

40{u01tqqEE.afi

l2l
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I3

I
Given that x y=0,2;0.S and y: z=+,|, find x : y : z.

32',

AnSWef rorrr-|rgr+rrri.itlr:qlro.-ei.!!.r,?rr;,,-..r,?!. 
t3I

14 The diagram shows a pentagon and five dquilateral triangles,
calculate the surn of the angles 4 b, c, dand e.

Ang+rgr j+.iri,+...,ra,..r...1..,r,..rrr,.!.......- t3I
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9
t5 Jane can make 8 dresses in 7 hours. Judy can make 7 &esses in 6 hours,

IfJane and Judy continue to make dresses at the same rate, how long will it take them to

make 20 dresses? Give your answer in hours andminut€s, tothenearestminutes.

Answer ...,r,,.... hours ...-.....D-r minutgs t3I

16 A, B'and C are points on the circle cente O. PBO allrd PAR 6e tangents to the circle.

Reflex L4.OB=x" .

(a) Given C is a point along the major arc AB, o(press ZACB in terms ofx

12)

(b) Express UPB in terms ofx.

Ansv,er Zr4PB*

o

4048n11?RFt2a17

12)
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r0

17 [u ths diagram, AE - 3 wn, EQ:? qn, BC :7 cm and BD = l? cm-
Name a pair of congruent triangles, stating your case of congruency.

B ?cm C

17 qn

AtlSylef -.....;-.-:i-r::;.-.-----i..--ir.i.-.r...-.8.-.r.:.ri..ri:.-1.r..:..ir..rr......ri,.r.ri..i,i.,

D

lE (a) Express 168 as aprodust of its prirne factors,

Angter

(b) Find tlre smallest positive integer rn such that

I 68 E 
.t.-...r=ei.arrrrr-r'.v.?rrrrrirrrrrr-v l2l

is a perfect cube.

Answer m = l2l

(c) Alice uses all 168 cubes of side I rrrit to make a cuboid. Eactr of the sides of the
cuboid is made up of more than 3 cubes. Find ths number of cubes on each side of
the ouboid.

40.48t0f IPR FI2a17
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lt
I9

Figure I Figure 2 Figure 3

Figure 5 Figure 6

llustrates each of the following statenrents.

inversely proportional to the srrface area of a

An*oer Figwe.....;-..--.-..-.....i.-..- tU

(b) the suftace *"o.y, of 
^sphere 

is propottional to the square of the radiuq .r cm. 'i

il 
Atuver Figure ...,......i.,,.-...,-i..,.,i tU

(c) The totfil taxi farc $y, of a fixed flag down ftes plusr metres of distance tavelled,
given Ifloent is charged for every metre lavelled.

Ansvrgr Figrue ... .. . -- - r --. r.. i ,. UJ

Sketch the

and all the

h of y = (x+3X5 - x) on the axes below, indicating its turning point

ts on the a>ces clearly.

t3l

4{,4UAUPREE017
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21

12

There are three mugs x, Y and z. Mugs x and r are geometrica[y similar.
The volume of,f and Y are SLZ cmr and 216 cm3 respectively.

(a) Find the ratfo of the surface area of X to )r.

(b)

Ansuter i,.,iri.rr;r.-;....r1., I

The volume of y is given by the formula V = ffz hwhere

mug and r the radius of tbe circular base. Find the volume

height of F and twice the radius of the cirsular base of F.

. ?tr.tt.{tJtt+}.t l.tt,r.E. [2J

h is the height of the

^,

3

Z

Afl*Vgr .r.r'rrr!r?r7'!r.tf.Dr..rrr.r.r..r.. C[n3 L21
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13

In &e diagarn, the vertices of a triangle A, B ardC are (--5, I) , (5, 6) and (0,1)

respectively.

Find
(a) the equation of line BC,

(b)

Ansl+,er

(c) the area of the riangle ABC.

Arl*uer rip2ij2-or/.r!.r.,rrir-.i:ri,r ....-..... llnitsz 12)

BP/S4IE MATH/330

t21

121

B(5,6)

A(-5,1)

4A4Wo1tPRg2017
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23 A fnrshun and a cone were obtaingd by slicing a conical coutainer, height ?Ja a shown

in Diagmrn I at the rnidway of the height. These figures were then attached to a cylinder,

height 4 to fonrr a rew container as shown in Diagram IL WatEr was poured into the

enpty contair€r in Diagram Ii at a constant rate from the top and it took 33 seconds to

ffito the brim.

Diagraml Piagram II

Gi'/m tlrat it tookp seconds ftr the vrxater to readt &e container to aheight of ft an$

g seconds to reach theheight2ft.

(a) Findthevalucofp andof g,

Awwer po.-..-.-...-..-, e=-.--.-.---.....,. t3l

(b) On the grid initrc answer space, sketdr the graph of the depth ofwater (6) against

the timc(0.

Answer

BP/S4IE MATHI33l

Diagram II

Tinre (r)

121

404AtB1tPREJ2017
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l5

t

The diagran{ below is part of the scale drawing of a rectangular field showing the

posiion of 3lloccer playerq A, B and C. In the drarruing I cm represents 5 m.

I

(a) The bafi is placed in the field equidistant ftom I and B and 30 m ftour C.

By corfrrructing zuitable lines and arcs in the answer space above, mark and label.

clearly;ft e position of the ball X.

l2l

(b) Mcasu{e and state the distance between player A andthe ball X
I

(c) noth players

Player[d can top speed is 7 m/s-

Who v$l get y.

Ansv,er Player...---:.-.....-i::.-..-..;. t2l

--- EndofPaper ---

4048/0lrPRE2017

tu

C

a,B
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3.

Answer all the questions.

I (a) It is given that f/ 
=L,Jm-n'

(l) Find.Ff when k= l?,m= 6 andn=4. tll
(ii) Express a in terms of E, k and,m lLl

(b) Simplify 
#-#. 

Ieaving )rour ansv\,€r iu positive indices. Izl

G) Solvetheequation f=*-L =t. t3lx+7 1I-r

(-d) Solve the following simultaneous eguations:

5x-3Y=)2
y-4x+12=0 I3l

2 (a) Alexneeds a loanof $45 000 to buy a new car.

Ba*.ABC charges an interest nteof 2-45Yoper annum compounded monthly.

Bank)(TZcharges a simple intergst rate,of 2.65Yoper annunl

. :, If Alex plans to fake a five year loan, wliich bank should he loan from?
Justify )our arswer- t4l

(b) AIex buys the new car on hire purchase. He uses the $45 000 loao to pay the 30%

downpayment ard then makes monthlypaynents of $1950 for 5 years

(0 Calculate ttre cash price ofthe.new car. tU

(iD Calculate the interestAlex has O payin this hire purchase scherne. Pl

(iir) Calculate the rate of simple interest charged for hire purchase.

Leave your answer in 3 decimal plaom. tU

(c) Alei< took his B€w car for arcadtrip from Singapore to Bangfuok.

Before the trip. AIex paid 5$109 for 50 litts of petrol to fill up the tank.

In Bangko( Alex paid atotal of9 40E Thai bahts for 320lires of petol he pumped

into his car.

Give,r S$l =24.5 Thai bahts.

Aloc said that the pekol price in Bangfuok is less &an half the pebol price in
Singapore.

Do you agw? Justify your answer. I3l

I

404.A0,4PRS2017
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3 (a) Civen

Find the value of & such that P, Q and,S are collinear.

Find the coordinates of I if P is the point (10, -15) 'l

(b) In thediagram, d=6e.ffi=5b and Sfr =fr. Mis themid-point of OB.

B

Express, zrs sirnply as possible, in terms of a and/or b,

(r)

(i1)

(iir)

tu

t2]

ru

tu

tu

tu

tlI

P is a point nd shown in the diagramsuch that ffi =3ffi,
(1v) Find the position vector ofP.

(v) Make two statements about the points O, A ard P.

Calculate the value of

IU

12I

(vi)

(vii)

IU
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5

A photocopier plinB pages in either 'black and white' or in 'colour'.

pages in black and white.

for the number of seconds it takes to print

more copies in black and white than it does

terms ofx, for the number of seconds it

J

(c) It takes l.2lseconds longer to print one page in colour than it takCI to print one page

in black anh white. Form an equation in terms of x aad show that it reduces to
i

(d) Solve the

xz -2x-100 = 0.

ation x2 -2x - 100 -: Q,leavingyour answers in}decimal places.

(e) Hence, fin{ the time taken in minutes and secouds to print 85 pages in colour.

Gira your flnswer conected to the nearest semnd. l2l
I

Express OB in terms of r.
I

Show that lUt radirs of the circle : $ cm.

'l
Calculate the area of the rninor segment CDE-

t1l

tll

t3l

lzl

tr]

t3I

t4I

(a)

(b)

(c)
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6 G) The first four ternrs in a sequence of numbers, t1, u2, u3, u4,. .., are givan below

ilt =lz +l=2

ut=22 +3=7

%=32 +5 =14

ilt =47 +7 =23

(, Write down an expression for *5 and show that a5:34.

(ii) Find an expression, in terms of 4 for ra.

(iir) Evaluate zlo.

(b) A toy manufacturingcompany makes toy boats and toy cars.

The following table is used in calculating the qost of manufacturing each roy boat
and toy car-

This information canberepreenredby thimakix f =(6. : :)'^'.ssra' -[a z 3)'

(i) Labour cost $8 pu hour, wood cost $5 per block and paint oosts $3 per tirr.
Represent ttre cost by a 3 x I column rntix C.

(iD Evaluate the matrix V: TC.

(iit) State what the elements of l/represenL

(iv) Giventtut H/=(80 50),

evaluate W and explain what the answer represents.

BP/S4IE MATHI337

tzl

trI

I2l

tU

ru

l2r

trl

6 4 -l

4 2 t^

J
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7

The stem and leaf diagrarn below shows the mass of 2I students.

Key: 5l2means 52 kg

(a) Find

(i) the rnodal mass,

(ii) the percentage of s;tudcnts more than 62kg.

(b) The box-and-whisker plot for the above distibution b strown below.

47ab6?71

(r) Write down the value af a and of b-

(ir) Find the interqurtile range.

(c) Two students are selected from the group.

Calcul ate the probability that only one student is at least 50 kg.

IU

trI

t2I

trI

t4

4UUa?nP.E/2ot7
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8

The diagram shorln three markers a, B mdcplaced on a horizontal ground.

The marker A is250 m from C and the marker B is 400 m due West from l-
Angle BAC= 65o

Diagram is not *awn to scale

(a) Calculate

(r) the length BC,

(ii) the areaof the triangle ABC,

(iii) the angle ABC and

(iv) the bearing of C from .8.

(b) An eagle is hovering vertically above A.

The angle of elevation ofthe eagle from .B is I8o,

Find the angle of depression of C from the eagle-

BP/S4IE MATH/339

13l

121

121

tu

t3I

400 m

I

I

I
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9

Some infonnatidn about a soda can is shown below,
t

Soda Can

Heisht (h): ttl+cm
{

Outer Diamet6r (dr): 6.4 c{n

tnner Dlamet lr @): 5,0 cm

t
I

Density of so{a: 1.2 g/cmg

Safety lnform{tion: the soda can is to be filled to a maximum of 95% of its total volurne.

In ttris question,{the soda cao (above) can be modelled as a cylinder widr an inner

hemisphere thatfls hollowed inwards (concave) at the base of the can,

(a) Calculate 
I

C.--,--rP_

are cenEmetreq of tre soda can and L2l

cubrc centimetres, of the soda can l2l

the wall of the soda can must be carefully chosen such

filled soda can is below 620 g-

anager proposed to use an alloy which has a mass of
can.

negligible will you ac pt his proposal?

calculation.

t6I

Slde view
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I0 Answer the whole of this question on a sheet of graph paper,

The table below gives the values ofx andy conrrccted by rhe equation y = !*J4-e -0x
The able below shows some @responding values of.r andy.

x I 1.5 2 3 4 5 6 ?

v 6.2 2.4 0-7 4:5 4.3 0.6 k 3,9

(a) Calculate ffre valueof Ic. tU

(b) Using ascaleof2cmb I uniq draw ahorizontal.r-axis for 0s-rs8.
Using ascale of2 crnto I unit, drarr a vedicatlalcis fur -l <y57.
Onyour a:<es, plot thepoints given in ttre table and join thenrwith a mooth curva t3I

(c) By drawing a qngen[ find &e gradient of the curve at.r - 1.5. lzt

ii*(d) 
(0 &e"''.1g,$saceq draw theUne,y=f . , ,, [U

(i0 Wrirc doum ther-coordinab of the points where the line intersects the crrrve. [2]

(iii) These values ofx is a solution of the equation x3 -.x' + Ax* B =0 .

Find the value ofl and valrr of B. [2]

Endaf Paper 2 ...

IO
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BP/S4IE MATH/3 43

Manjusri Secondary School
Preliminary Exarnination 20 17

Elegnentary Mathernatics 4048 Paper I

I (a)

l(b)

Answer key

3syo,Jo-35, 
H',3.5

-).X_LJ

$2ts

3a2 ba

11, 13, 14, 16, L7

11, L3, 17

14,16

(3a-2b)(p - 4q)

9(a) Ir>5
28 wt

Data ftom Year 20a7, 2009,2011 to 20L5 are rnissing.

The scale in hori2ontal axis is not consistent.

The line graph may not be sloping upward as it seem to be.

4: l0: 15

3x+ 4

(r + 2)(r -2)
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BP/S4IE MATH/344

l7

15

iOilo"-:r) 
or I80" -1'

2

x*18tr

L7 BC: EC -7 cm

CD : CA: l0 crn

L|CB= Z.DCE=90'

-'.MBC=L,DEC (SAS)

1 8(a) 23x3x7
l8(b) 441

1 8(c) 4x6x7

l9(a) Figure 3

re(b) Fisure 5

I9(c) [ Fieue}

v*
I6

16 :9

22b) y -lr-1 or 2y=-x-jr22-

12.5 units'

P=3,9=72

404AtOilPREI2017
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23(b)

24b) ?5 *'0.5 rn

2a@)

BP/S4IE MATHI345

tg

4048tt1tPREf:Afl

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 344



1 '., ' :

4 Express/ 5 Normal Academic
Elementary Mathematics 4048 Paper I

Marking Scheme

I (a)

BI

I (b) .6135 n* 0.59

35% = 0-35

35 
= 0.66

53

3svo, JoJs, *,3,s

M1

AI

2 (a\ x+45=2?
.rt--I8 BI

2 (b) l5(r-13)-14(;-13)

=x-13
MI
AI

3 l-oq x!82.75
85

= $2I5

M1

A1

4 (a) 3az ba BI

4 (b)
L

2t x}z' =Za

!* 2n=o
2

1
fil=--

a{

MI

A1

s (a) I[, 13, t4, 16, t7 BI

s (b) II, 13, 17 BI

s (c) 14, 16 BI

5 3op -L2aq +%bq -ZbP

:3a(p -ail+2b(4q - P)

- (3a - zb)(P - aq)

M1

AT

404AA1ffRErlsfi
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7

7 (a) I cm : 500 crrl

lcm:5ur
l0.5cm:10.5x5=52.5m B1

7 (b) I cm' :25 mt

S00 *': #=20,"m'
!s

MI

A1

8

MI

AI

e (a) 3r-8+2r+5>3x+7
x>5

M1

AI

e (b) (3x -8) + (2x+ 5) + (fu + 7) < 85

xsI01
8

Largest possible lenggfu: 3x7+7 = 28 cm

MI

BI

AI

IO
xz.--

xo -4 x-2
_ x+Z(x+2)

(x+2)(x-Z)

=.- 3rn-*
(x + 2)(x -Z)

M1

AT

1l
MI

A1

t2 Data frorn Year 2a07,2aa9,2011 to 2015 are missing.

The scale in horizanlal axis is rot consistent

The line 8raph may not be sloping upward as it seem to be.

(Do not accept: the vertical a:<fs does not start from 0)

BT

BI

I3 x:y-2:5
y: z:2 :3
x:y;z-4:10:15

BI
BI
B1

404ilA1/PRg20?7
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MI

M1

A1

Sum of [nterior angles in pentagoD : (5 - 2) x 180"

I = 540o

Sum ofLgres a, b, c,d and 
"=:[lfto) - 

s40o - 10(600)

deduct'Pne mark if student assumed re$Ilar pentagm

In I hou.r,

Jane *thr i dresses. Judy made ) dresses.

17-J6
loqnq

Both made ( q . 
*, =#dressel

Time to.mak elldresses - 20',97
42

:8.559 hour

= $ hours 40 miuutes

Ml, A.1
ZOA7*ZOnp=90"

ilPl{r8o' -(369" -r) =, .ltT
BC:EC-Jcrn
cD =c1,4: Io cm

zAcBL.oc*=eo'
:.MBd= ADEC (SAS)

2

2

2

3

7

168 :
18 (b) I r 68 ,|,,

imil 168 =Zfrx (2x3)x7

18 (a)

4048/01iPRAaOctT
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Ie (a) Figure 3

BP/S4IE MATH/349

BI

BI

B1-correctstrape

B1- indicating
tuming point

Bl -x and

y-intercepts

MI

A1

2l(b)

Surface arelof y

Ratio= 16:9

Yolumeof Z

= r(2rr'?*

:g xtzh
3

= 
8 

x7jl6
3

= 576ctn'

Gradient BC:6-1 - I
5-0

Equation: y = r+1

tm=*-
2

y=rnxtc

r--jcs)+c

v = -!=- 1 or Zp- -.x^3J22'

lorru: io-txo+s)

3

=+ c =-T

Figure 5

(I, r-6/

22(cl

- I 2.5 unitf
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AI
A1

23(a)

23(b)

Vol of srnall cone

Vol of frusturn

Vol of small cone

Vol of cYlinder

p=33+Il=3

q =3x 4 =I2

t Depth (d)

2h F----'

t
7

I

3

f- --- -----:

Tirrr e (t)

B1-
correct

shape for
0-p or

q _33s

Bl-
conect

shaDes for

P-g s

''1tL
a

AB

I

\\
I

;\

B

4c48f01lFRA2A17
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l- *, l*ffiltheffi
Mark the point X 6 srn from C

24(b) J x 5:25 + 0.5 rn

BI

B1

BI

2a$) Time taken lo reach the ball

Player d will the balt fuist.

4c48la1,PaEJ2A17
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Preli minary Exa minqtion 2Ol1

4 ErpresV 5 Normal Acadernic

Elementary Mathematics 40dE Paper 7

.AnsrYer keY

tsP/S4IE MATHI352

1 6xi) 
I

4

1a)(ii)

.-1

1

I (c)
2 or 3

I (d) x=}and:,=-4

2 Bank ABC-

I

2 (bxi) sIs0 000

)- (bxii) $12 000

2 (bxiii)

Z (") No

3 (aXi) 25 units

3 (aXii) -3.5

3
(rxiiil-

---
3 (bxi) 7b -2a'

3 (bxii) 42, + 2b

3
(bxiii) b^4a

3
(b)(iv) lZa

3
(bXv) Points O,A and P are collinear points/

form a straight liue ,

Aisamid-point af OP / OA= + OP-
2

3 (bXvi)
I

2

4WSIAZIPREI2C 17
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t2

3 (bXviil

4 (a)

4 (b)

4 (c)

4
(d)

y: -9,05 or I 1.05

4 9 min 24 sea

5 (a) 9-r
(b) (9-r)2 +32 =rZ

G) 4.,09. cm'

6

Iroru 
i ,s='52+9=34

6 (a)(ii) iln: n'+Zn-l

6 (axfir) 9s9

6 (bxi)

[l]
(bxii)

Gil
6 (bxiii) Elements af Vrepresent the csst of

manufhsturing each toy boat and toy car
respectively.

6 (bXiv) (91'90)

The arrswer,represents the total cost of
manufacturing 80 toy boab and 50 tov cars. I

(aXi) 56,kg

7 (aXii)
n!:u'or33 '3%

,

7 (bxi) a=53,b=58 tI

7 (bxii) t4 kg
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MATH/354

I3

7 (c) I
35

I

I

8 (aXr) fZlm

8 (aXii) ori 00 rne

8 (a)(iii)

8 (a)(iv) 40

8 (b) 27.1
o

9 (aXi) 51.8 grn-

9 (aXii) 334

9 (b) Tofl mass ofeach filled soda can = 631.308 g

WiU NOT acceDt the proposal,

IO (a) lg= z

10
(c) Gral

(Ral

Itsnt:-4.8 * 0.5

rge accepted frorn -5.1 to -4.3)

IO (dxi)
wthelinc y=4

6

t0 (dxii) v:
rt L.l +OI or-r= s.Zt0.I

t0 (dxiii) -36 , B =72
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t

Prelirninary Examinatio n 7017

4 Express/ 5 Nornral Academic
Etenrentary Mathematics 4048 Paper 2

MI

AI

BP/S4IE MATH/356

(aXii)

5(l I -x) + 4(x+7) = (x +7)(ll -.r
x' -5x+6 = 0

(x-2)(r-3)-0
x= 2 or x=3

Substitute y - 4x -12 into

5x-3(4x *12) = 22

fi,=}and;i,=4

5r- 3y =22

M1

AI

MI

AL

11 Marks

Bank ABC:Anount- 45oo0E+ Hit^'

= $50 858

M1

MI

Bank -W:Interesf = 45 000 
2'65 

x 5 : 85 962.50
r00

Amoturt: $50 962

Alex should loan from Bank ABC,

MarHng Scheme

Elimination method
cen bc used

4)GJN ltiAl t'{YE I PZ I z0n
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(bxi) Cash Price:

Ioq 
x 450 ooo

30

- $I50 000

(b i Hire Purchase Prise

45 000+ (l 9s0x 5 x 12) = $ 162000

hnterest = $12 000

xi0

,ir . 12 000x100
rl,aac5-

105 000 x 5

= 2.2860/o (3 d.p)

Price of I lire ofpetuol in

$ingapore; g 
=,S$2.18

50

Bangkok #i= 29.4Thai bahts

:29,! = s$r3o
24.5

Half of Singapore price = 1* 2.18 r $1.09
2

Since LZA > 1.09, I do not agree.

Coordinates of Q = (.3- 9

BP/SAIE MATHI357

MI

AI

(bx0

B1
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3

oxi0
BI

(bxiii)

BI

(bXiv)

BI

(bXv) Points q, A and P are collinear points/
a

I

form a spaight line .

Ais.nda+oint of oP I a.a,= + oP.
{'2

BI

B1

,6y1vi) B1

(bXvii) B1

12l,i^rks

4 (a)
60

)( BI

(b)
x-2 BI

(c) 60 1.--i
x-/. I

I

60r - 6(
.l

I

x7 -Lli

8=r-z
lx
D(x - Zl:I-yx(x-21

;-100 -0(shown)

MI

MI

AI

Form equation

Attempt to
simplify

(d)
,lt-zl' - q( )(- roo)

2(t)

,5 or 11.05 (z dp)

M1

AI

(e)
fi*, trl MI

BI,

9 Marks
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I

f (a) I OA =p-r BI

(b) (9- i2 +32 =r'
81-18r +r'+9:r?
r- 5 cm (Shown)

B1

MI

A1

t

(c)
sin ZBOC= 

3

5

lBOC = 36.869o or 0.6435 rad

ZCOD=73:739" or 1,287 rad

Area of sector: 
?+7? 

xnx52 o, lx52 xr-zgl360 2.--

- 16.0875 crrr2

Area of LOCD= I x4x6:\2 omz
2

Areaof req. segrnent:4.09 ctu2. (3 s-f.)

BI

M1

M1

AI
8 Marks

6 (aXi) 71s-52+ 9:34

(aXir) ltn= n' +Z;n-l 81 BI Bl forn;

Bl for 2n -l
(aXiii) Uto- 304 + 2Q0) -l

:959 BI

6 (bxi)

[lJ
BI

(bxii)

BI B1

(bxiii) Eleruents of Y represent the cost of manufacturing

each,toy boat and toy car respectively. BI

(bXiv)

I

cost of I

50 tov cars. ;oy
---1-:l
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i

5

BP/S4IE MATH/360

I
t

10 Marks

7 (aXi) Modal mass : 55 kg B1

(aXii) 7 
fiU/o= 331 Yo ar 3i.3%o

2t3 BI

(bxi) a: 53

6: 58

BI

BI

(bxii) Interquartile range 

=6, 

- 53

: l4kg B1

(c)

[*.*] .[*.;3) MI

A1

7 Marks

8 (aXr) BCr =2502 +4002 -2(250x400)cos 65o

BC - J7l-45
:37I n (3 s-f.)

BI BI

AI

(aXir) tuea = 
*rrsox4oo)sin 

6so

- 45 315.38

:45 300 n[2 (3 s.f.)

MI

A1

(a)(iii) sin Z,IBC sin 55o

zso = gVL4s

lr4BC =37.588

x37-6" (1 d.p-)

M1

AI

(aXM Bearing:gf -37.6o l
i

:052.4o BI

I

Let hbe the height of eagle above the ground

hL= tan18"
400

fi: 129-967 m

tan L4CE=.W
250

ACE=27,46"

B1

Angle of depression:27.5o (to 1 d,[ AI

i I I Marks

4XPsNA /I!1A/ MYE I P7I2OI7
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o

I

!
f
I

i
I

I

I

t

t
t
t.
t
)
t
[,..*,.
t

I
I

it
I

i
I

I
il

I
I

I

I

I

(aXi) Area of hemisphere == Zrr{Z.SY

,39.2699 cnn2

Area of ring = fi(3.2' -2.5')
- 12-534 sm2

Areaof the base: J 1,8048

- 51.8 cmz

MI

A1

(aXii)
Volurue of hemisphere = i 

-+* r{z.s)'

- 32.7249 
"m3

Volume ofeylinder: fix3.22 xI1.4)
:366.73696 cm3

Volurne ofthe soda can : 334-01

= 334 cur3 (3 s.f )

MI

A1

(b) Surfaoe areaof the can

:zr(3,2)* ll,4+ r(3.2)'+ 51.8048

-313.185
: !13 crn2

I

I
t
t
)

i
r
I

t
t
t

i
t

MI

B1

Mass of the ernpty can using the proposed rnaterial
- 313. tr85 x 0,8
-:250;548 g

Mass sf soda in each can
:95Yox334 x 1.2
:380-76 e

Total,.raass of each fiIIed soda can

B1

M1

- 250.548 + 3'80.76

- 63 I.308 g

Since 63 l-308 > 620 g,

... f wiH NOT accept the proposal.

MI

AI

I I 
1o Marks

10 (a) k=2 BI

(b) Refer to attached gr:aph.

er-E+.4

Bl - Axes drarvz to scale

Bl - Points are plotted

correctly

Bl - Srnooth curve plotted
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Tangen

Refer t

Gradi :4-8 t0.5
(Ran ted frorn -5.3 to -4.3

7

x
lmg v=--6

Refer tdl attached SqPh.

G-z:E-O.l orr-5210-1

Both correct
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CANDID,ATE

NAME

C[,.ASS

BP/S4/E MATH/365

SpmaNoooN Gamorcs SmcoxmARV Scmoou
Vision: Ci.itlcafi lfnilmkers, 'fhougnnffiul fl,eaders
Missioul: ILove to lLearm, l-earm to n,eaol

P]R EN,NN{NNAR.V EXAMNN{.AT.EONT zfr}N 7

R.E,G[S]IER,

NUMBEiR-

M.AT'HENflAT'[CS

Faper 2

Seaomdary 4 lBxpress/ 5 Nonman Aaademie

Additional Materials: Writing Paper

Graph Papcr (1 sheet)

404ElA2

22 .August 20n7

2 hounu"s 30 mnimuates

ogGCI - 11CI3CI

READ TE{ES]E XINSTR,I,]C'INCINS F'[R.ST'

Write 1,oul'name, class and class register nunrber on all the work you hand in.
Write in dark blue or black pen.

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

Do not use staples, Elaper clips, highlighters, glue or correctiorr fluid.

Answer anl questions.

If workiag is needed for any question, it rnust be"-shown with the answer.

Omission of essential working will result in loss"Sfmarks.

The use of an approveil scientific calculator is expected, where appropriate,

lf the degree of accuracy is not specified in the question, and if the answer is not exac! give

the answer to three significant figures, Give answerc in degrees to one decimal place.

For r, use either your calculator value or 3.142, unless the question requires .the answer in
terms of :r.

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

The number of marks is given in brackets I J at the end of eaeh question orpart question.

The total of the marks for this paper is 100.

Name/S i grrature o f P arenilGuard ian Date

llhfis +qnnestfiom pap@r eomrsf,sfs olf [3 pnilmted pagss amd X. btauk Erage.

$ettes: h,flr Ng $t"U

SCS/Matheroati csl4Exp|5N A/?0 i 7/MYE l404S|2/QP i

Vetfer: Mr Ko'lIH
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Compound Interest

Merusuration

Statistics

IVTATHEMATICAL FORMULAE

tit / 
= 

,ir, ^B 

= 
,it, C

a? -bz +c'-2bccosA

Y*
Mean:*

Lr

Standard Deviation -

Total amount - P[r-#)'

Curved surface area of cone = trl

Surfac e area of a sPhere - 4 7T f

Volumeofacone= 1*2h
3

Volume of sphere : + tr3
J

Area of triangle ABC : + absinC
2

Arc length : r?,where 0 is in radians

t'. '.

Sector area- I r2e.*nar" lisinradians
2'
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3

Answer atrl the questions.

il, (a) n is a positive integer. Show that n' + n is always even.

(h) Solve the equation pt -7 p +72 = 0.

Hence solve the equation qo -? q' + L2= fl.

(c) A, 2.5km2lake has an area,of 40cmzon amap,

(i) If the scale of the map is such that I cm represents il km, find the

value of r. L21

(ffi) The disknce between the hospital and the village town on the rnap is

30 cm. Find the actual distance, in kilomehes, between the hospital

and the village toum. tU

2 Mr Kia is going on a business trip to a province in the sarne country. There are

two optioirs for him to go to thc province: by domestic flight or by car.

o If he decides to drive, he would cover a distance of 400 km at a speed

o If he decides to take a domestic flight, he,'rryourd eover a distance of
300 km at a speed of (x + 250)kmflr.

(i) Find an expression, in tenns ofx, for the time taken to travel from home

to the provinoE if Mr Kia decides to drive. tll

(ii) Find an expression, in terms of r, for the time taken to travel from home

to the province if Mr Kia decides to take a domestic flight. III

(iffi) If rhe flight tirne is 210 minutes less than the driving time, form an

equation inx and showthatitreduces to 7x2+1550x-200000=0. t3l

(iv) Solve the equation 7 xz +l551x - 200000 = 0 , grving your answers

t3lcorrect to I decinral Place. 
).

(v) If Mr Kia needs to meet his client punetually at 1400, find the latest tinre

that he needs to Ieave home if he decides to drive. ,{ssumne t}aat tinme }aas

boem f'aetored im fot'the nusuan tnaffia eomditioms. 121

Lzl

12]

12]

Scs/l\4a'rhematicsi4Exp/5}"lA/ 2017lh4yll/4 04 812/QP : I 
'

il

fiTurna o\rter
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The cards are si:uffled and placed face down on a desk, A card is drawn at

random from the set ofcards. [t is then replaced and shuffled again before

srnother oard is being drawn again.

Calculate the probability tliat

(0 both cards show the letter T, lh

(ii) exactly gne of the cards shows the letter T. Lzl

(h) The table shows the ages of 1100 penple whu .rf"""6 a l0-lcm run

Age (x years) 20 <.r < 30 30< x <44 40s.r<50

Frequency
Men 37.5 186 99

Women 2s0 t22 6B

One person is chosen at iandom, Fin4 as a ftaction in its lowe-st terrn,

the probability ttpi,th person is a man aged less flran 40 years old.

tI]

Two persons are chosen at random. Find the probability that hottrl of
them are women aged 30 or more. t?l

BP/S4IE MATH/369

4

$ (a) A set of 10 cards is made as shov,rn.
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-4 in the diagrarn,

-D --E
,LX = + 

Ats.

--D + ---D

OA=r[,OB=h and AY =/rb ,Xliesontheline AB suchthat

Given that OX is para.llel to BY , find the value of /c.

(b)
araaof ArAM

Lt

(i)

(ir)

(fiii)

121

tlI

t21

tu

Express Lf and 6fr in terms of a and h.

Express BY in terrns of k, iland h.

(iv) The line OXwhen produced, meets AY at Z.Er-press fri"ternrs of b-

(v) Find the value of

(a) ar?'o! LoA{ 
.\--" 

arca of LOBX'

fiTurm ovetr
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The following shows the work done by a student in calculating the sum of the

fiist ir r:.atural numbers.

6

Serr"res

1

I+2

1+2+3

L+2+3+4
a

L+2+3 +4+5+6
:

I+2+3+...*tx

lFormnula

+(1)0 + l)

*{,2)(2+ 1}

+(3X3 +1)

+(4){4+ l}
a

a

;
a

a

Sumn

I

3

6

1n

a

c

(i) Study the pattem and write down the values ofa and b,

(ii) Find in terms of n, the value of c.

After doing soure additional calculations, the student realised that

L' +21 +31 =36=62,
13+23 +33 +43 =100=102.

(iin) Deterpine the zum of the se,l.es ', ' -'

(a) L3 +23 +31 + 43 + 5' +61,

th) L3 +21+33 +...+n3 interrns of z. \ '

(ry) Hence, using (iii)(h), determine the exact value of the surn of the series

33 + 6t +93 +123 *... +3003.

121

tll

trl
lll

121

I

I

S G S /M ath e m e,ii c s / 4Flxp/s lq A I ?A 17 /P re I i m s I
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7

(a) State the order and name of each rnatrix, 121

Ndatrix 0rden Nlauine of umatrf,x

(i)

[,1]

(ii) [; il
(b) The Tan family owns two cars. Every week (Monday to Friday) on

average, Mr Tan spends $150, $70 and $10 on petrol, carpark charges and

road pricing (ERP) respectively. Every week $4onday to Friday) on

average, Mrs Tan spends $80, $45 and $30 on pekol, carpark charges and

road pricing (ERP) respectively.

The information car be represented by the matrix

I[r Mrs
Tan Tan

eFol

arpark charges

ad pricing(ERP)

During weekbhds, the Tan familyi,6dyss the weekend car and spends on
ayenge$20, $10 and $2 on petuol, calpark charges and ERP respeotively.

In a year, on average, both Mr Tan and Mrs Tan work for 48 weeks.

(i) Represent the average weekend car expenses of the Tan family by a
mahix R. t1l

(fii) Evaluate Q:

(ii$ State what the elements of S represent.

(iv) The matrix T is given by T=(1 I l)S. Evaluak matrix T and

desribe in a sentence what the element(s) of the matix T represent.

(v) A recent credit card prornotion entitles Mr and Mrs Tan 12.5%

t21

savings on petrol every time they pump pehol.

Ealculate the new expenses for petrol, carpark charges and EM for
thi Tan family in a year. ., :.'' .. L21

{l) 
ands -48Q+s2rR. 13l

ru

S G S/Mat h e m at i c s/4 Ex p/5 N A I 20 I 7 I MY E / 4 A 4 8 {?/QP
[Turun over
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/
t7

In the diagram above, AEC and BED arc chords of the circle with cente O.

L4DE=3Ooand /CQD=lAo . CO and DQ are tangents to ttre circle and f is

the midpoint of chord CD.

Explain why MDEis sirnilar to ABCE .

Nanre a pair of congruent triangles.

Find, stating your reasons clearlS

(a) ZDAC,

(b) lBEc., ,,, ,

Is it possible to draw a circle that passes tluough C, O, D arrd 8?
'Explain your answer clearly.

(n)

(ni)

(iiD

tzl

tll

t2I

ttI

tu
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g

I .dnswer the whole of ttrais question ore a siregle sheet of graph paper.

The table below gives the values of x- and y-coordinates of some points on the

axgraphotY=--:;.
x+o

(a) By formulating two equations, find the values of a and b, t3I

(b) Using a scale of 2 cm to represent 1 unit on both thex-axis andy-anis, plot

the points given in the table and join them with a smooth curve

for -0.5Sx<5. t3I

(a) By drawing a suitable tangent, find the gradient of the curve at the

pointr=I.S. Lzl

Using the values of a and D found in (a),

(d) find the solution(s) of the equation

* 
=-l **l'x+b 3

by drawing a suitable straight line on the same axes, l2l

: i. ,;':;:''l' t $
(e) find tho range of values ofr such that '!lr]' .2,5 , ' lzlx+b

S GS A,,l a t h e m at i e s/4 Ex p/ 5 N A/ 2 0 I 7 IMY W 4A {} 8 I 2 I OP

x - 0.5 0 I 2
.tf

5 4 5

v -2 0 2 3 3.6 4 4,3

flTunm over
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r0

Points A and.B are points at the bottom a cliff 50 mefies tall in height. Point C bn

a flat ground is 250 meftes away from I with l8 making an angle of 750 with the

line AC. The bearing of C from .,{ is 217" andl and B are 90 m apart.

Calculate the

(a) bearing of I froml,

(h) areaofthe land formed by the pointsl, B and C,

(c) shortest distance from Cto the bottom of the cliff.

"',i.,. ..11i; ''tl,'.,i
An outdosr adventure ooqiany wants to build a'Ilying fox using a mdtal cable

with ttre starting point Xon the cliff and the landing point at C.

(d) Find the distance away from 
^B 

vertically belowXsuch that the slope is the

greatest.

(s) ,Find the angle that the metal cable makes with the grormd at point C.,:

IU

l2l

t21

tzl

121

I

S0s/h{athern atics/4ExPlsNA/Z0 17 tP t ehms/ 40 48/?l QP
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1t

A company manufactures geometically similar flagpole bases of two different

sizes as shown below.

The bases are made of ,r*rn and are in the shape of i:nrncated right pyramids.

If each pyrandd could be completed its vertex would be the top of the flagpole at

K and K' respectively. The height of the flagpole for the bigger-sized base is 2.5

metes and the ratio of the side length of the bottom surfaoes ABCD and

A'B'C'D' is 3 :5 .

(a) The area of the. bottom surface A'B'C'D' js Q500 cp2 . What is the area

ofthe bottom surface ABCD? 121

,(h) Given that E'F'=F'G'f,49cm, find the length /('f 'and tho volume of

. the base (as nepresented by the shaded part) for the bigger-sized flagpote

base. t3l

(c) Hence, find the volume of thc basb for the srnaller-sized flagpole base. L2)

(d) If it costs $15 to buy a smaller+ized flagpole base and $25 to buy a bigger-

sized flagpole base, which flagpole base is more value for rnoney? Explain

with clear working. 121

[Turun ovetr
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[2

[1 The concert band of a school intends to rent a concert venue for theit annual

performance as their school hall is undergoing a renovation.

Information that the chairperson Peter and his committee need is on the opposite

page-

As shown in F'igtue [, seats in the concert hall are arranged along arcs of
concenftic circles of equal spacing. There are three rorvs of seats in front and one

row of limited seats behind the stage.

(D Show that angle COD = I.55 radians and fuad the area taken up by the

stage. t3l

i (li) Each normal concert c,hair takes up 80 cm of the arc. Show that rqrry.l can

fit a maximum of 47 normal concert chairs. 121

Peter aad his , committee decide that they will have a total of 3 rehearsals

(including the rehearsal on the actual performancr &y) and a total of 30 VIP
guests. They need to decide whether they should take up Package A or Package

B of the concert hall rental offered by the venue management.

(iii) Assuming that Peter and his conunittoe decide to charge $20, $15, $i2 and
. $25 for Row 1,2,3 and 4 respectively, help Peter to decide which package

he should take up. JrstiS the decision with clear calculations and

; " assumption(s) so that Peter can present the plpposal to his teacher.in- .

charge. ii"'i t5l " ::

SG S/ivlathern a tics / 4Expi 5 N Al 2A I 7 iPre I i rfis/ n n A a n t r1u-
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n3

Details of tlae stage

Figuro I F'igune 2

Row

Cost of reuntml of fitemns

Dstails

(.Nn pricos im this aonumnrl 4re mott

prtces)

Cost of remtirng

ome mormaal

comcert chair
(oxcfiudfulg 7%

GST)

Cost of rontfung

ome VflF

ooucent clnafin

(excluudirng 7%
GSr)

A

E Basic rental cost: $2800
s Freebies:

c Free 150 normal concert chairs

@ Free 25 VIP chairs

@ l't rehearsal (unlimited time

usage on daY of event): $ 1 00

@ }nd rehearsal: 20o/o off norrnal

rehearsal Price
o 3'd rehearsal and beYond: l0%

off nofitral rehearsal .Price

$8 $18

B

st Basic rental cost: $ 1500

u Freebies:

@ Free 100 norrnal concert chairs

@ Free 10 VIP chairs

ts All rehearsals cost $120 each with

unlimited time usage

Terms and Conditio+: Row 4 cannot

be opened for selling of tickets'-..

$12 $20

trNil} OE PA]P]ER.

s c s n!4a th emati cs/4Exp/ 5NA DA | 7 lNrtY El 4q ls p pY
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r0

sec fiElsNA Prelims Pz suggested Mark scheme

Qn Solution

1(al n' + fit = n(n+ l)

tf n is odd, then (rc + 1) is even.

lf n is even, then (ra + 1) is odd.

Product of an odd nurnber and an even number is even.
Thus n(n+ l) is even.

Alternatiue:

lf n is odd, then nz is odd.

Then sum of two odd numbe$ n and nz is even.

It n is even, then n' is even

Then sum of two even numbers o and nl is even.
(b) Pt -7 p+12: 0

(P-3)(P-4)= $

p=3 or p=4

qn -Tg'+ 12= Q

Let P=q',
q? =3=+ q=t.J3; q'=4*g=r2

(c)

(i)

40cm1: 2ikm2
I smz: 0;A625kmz

lcm: 0.25km
n - 0.25

(ii) Actual distance between the hospital and the village town

= 30 x0.25km

=7-Skm

Total for

Qr9

Word problern and qua{ratic equations

2(il Time taken to travel from home to the province if Mr Kia

decides to drive = ,to9 u,
x

(ii)
I

t

Time taken to travel from home to the provlnce if Mr Kia

decides to take a domestic flight = - ] 
09- 

1r.

x#250

SGS/EIV{/4 En9 I 6/Prcl im s 140 48/ I /MS
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II

(iii) 4.09_ ,300 , =1jr ;+250 2

400(x + 2s0) *300(x) = {frlf" 
+ 250)

400:r+ 100000-300r =?.r' +8?5;
2

!*' +,7?5x- 100000= 0
2

7rz + 1550;- 200000= S (shown)

(iv) ?xz +1550r-200000= g

- 1550tr= 

-=94.919 :l --3 rrl?6

=94.9 or. -3 lZB ( 1d.p-)

(v) x must be positive, thus g, =94.919

If lvlrKiadrives' rimetaken = #hh = 4'2141h

0947 trs 1000 hrs ,,o.ot o 1400 hrs

He must leave home latest by 0947.

Total for Q2: l0

Probability

trtrtrtrr,r1trtrtrt3tr
3Sr 3T, A,2I, C

3(a)
(D

P(botlr cards,show the tcrter T)
'=*xfi
= # --r-1-..i.t. 

. ' '. 
.,"-r ". ,.i , r

(ii) P(ouctty de of the cards shows the lefto t)
=,#xfr+frxfr

=f#=$
(b)
(i) Age (x years) 20<x<30 30Sx<40 40(x<50

Frequency
Men 37s 186 99

Wcmen 250 122 68

SG$/Mathemat icd4E,ryJ N AJ20 I ?,
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ProbabiliB, that both of thenr arc womcn agcd 30 or moro

122,+ 68 122+ 68- 1

=-X-
r r00 1099

r 90 189
!--XH

r t 00 1099

= 
,i,l3 .= 0.0297
YI27A

Total for 03; 7

vectors

4(i) -+ ,+
AX =+ AE =+(b-a)

-.ts -+ox -PA= *(b-a)
-->
OX=i(b-a)+a=t(Zr+b)

(ii)
tyE*b+a+&b=a+(ft-1)b

(ii:) OX is parallel to BI =
{m(2a - I)b '|

{i*=
{

L*rn= ++(+)=+

(iv) --+ + -+
AZ: +b since OZ = BY

_tr _+
and OB -- ZY .

(v)
(a)

{b)

area of quadrilaieral XBYZ

T

I
Total for Qa: 9

S C S/M atbe nra t ic #4 E 5 Nl20 I ?/Prel i nr s/4 04 8/M.S/P2
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l3

Nurnber patterns

t, srries surn Forrnula
I r I +(txl+r)
2 l+2 3 +(zXz+U
3 l+z+3 5 +(sX3+ t)4 I+2+3+4 ro i(4x4+ r)

i:::
6 l+2+3+4 +5+f a b
:l:1 .r

n l+Z+3 g... *fir ; 
'

$=*(6X6+l) =2t
a=21
s=ifu)(n+l)

[3 + 23 +3] + 43 +53 +63 = Zf - 441

i-.. .+ ,, = 
f* 

n{n" ,r]

+---+ (3x l0C)3

Total for O5: T

(ii)

(iii)
a

I

r (b)

6(a)

Matrices

Narne of rnatrix

[: il

Square matrix
qE

Irlull matrixs
Z*ra matrix

8fi5/f,fathernatic#4 Hxp_5N AfZfrfi lt tlYB4l- -
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,a aaL

(tu; The elements 12080, 6040 and 2040 represent the Tarr faraily's
yearly car expenses on petrol, carpark ctrargcs and ERP

re$pectiyely.

(iv) r=(l I r)s

[tzoeo)

= (I I 
1 :f:l 

= (teoao+6040+zoao)

= (zor6o)hl

It repres€nls the Tan famil:t's_total car expensss in a yeil.
(v)

IE$thod 2:' 
(sr.zs 70\

Givcrrt*:| 70 otI

t ro 3a)

Qn", =P*.*g=['t:,:t 
7 1\ 'i [l

':' t Io oor,1.r, 

rroszo\

So*, - 48Qn.* +s2R".* = * 54 l0 l= I 6a4o 
I

t z i leoaol

[tethod_l:
New yearly expenses for petrol = 0.875x 12080 = $t0570

caryark charges E $6040

ERP: $2040

Total for Q6; t I

SGs/hdathernaties/aE5Nl20i7/Prelim#404$/I,f Sl?2

t4
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t5

Cirele Properties t& similarify, congruency]

.D

7(i) ADE = frCE (angte in the sarne segrnent)

AAE = ICBE (angle in ttre same segment)

By the AA simllaritv test, LADE is sirnilar to A.BCE .

(ii) Any of the following answers:
a ADOF is congruent,to ACOF gB
E LD?Oiscongruentto ACOS OR
,, LDFSis congruentto d;CFQ

(iii)
(a)

l.ODg = IOCQ= 90P (ttnJ- rad)

ZDOQ = 360o '. 90o -90o :50o = [30"

I,DAC=+zDoC

= 65" (angleat eenhc =,twice angle at circurnferorse)

(b) IBEC = IAED(vertically opposite angtes)

= l80e - 30" - 65q (Z sum of triangle)

= 85o

ttv) It is possible to-drarr a circle that passes throug[r C,0, D and p
since

ZODQ= ZOCO =90" (tan I rad) and angle in a srrnieirde .

In this case, OQ is tlre diarneter of ihe circle.

Total for Q7: 7

Graph
8(a) fir

1/=?-/ x+b

(1,2): 2=+*s ?n:!,
l+6

(2,3): 3 =rI=+2a-3b=g
2+b

Solving the two equatioos simultaneously, (!=6,b =/
(b) Refer to graph on Fa{1e7.
fc)
(d)
(e)

Total for Q8: l?

S GS /Math e mat ic s/4 Exp_s NAJ?0
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I6

r,.tt

S G S /Matli ematie#4 E 5 ND 0 I 7 /Pre t i rnsl404 I A4S/P2
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l7

Trigo$orn€try'

e(a) Bearing of B from fi:2l7o + 75" : ?92

(b) Arca of the land for"med by the points A, B and C

=i(eoxz5olsin r5o

= I0866,67

= 10900nrz (3s.f,)

I

I

i

(c) $hortest distance from C to the bottom-of the cliff.

=fi
= 250sin?50

=?'41.48

=241 m (3 s. f)

I

I

(d) Slape is greatest when angle of elevation is tbe greitest frorn C.

Distaqeaawayfrom B 
I

=90-250cos75o I

=25-295 i

=25i'm (3s:f ) i

Tefal flor Q9r I
S GS/h,f ath ern * t i cs 14 Exp 

- 
5 N N?$ I 7 ffrrIY EJ,
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Mensuration and sirnilarity involviilg arcas and volurnes

t0
(a)

erB? r

reao

rga9

)ue

of,
,fA

,fA

2s0

'a 
oJ

B

B

v
)

n

C
tc

:I

Bt

D

'D

af,ea

arga

=)A

A

lt

{)

)C

f

D

:,t

L

C,

areaof ABCD
2500

/
>

1.

(b)' K'Y'. =g* K']r'= 
1* 

z.s=2mK',x' 50 5

Volqrne of tlre base : + x 2500x 250 - + x I600x 20033
:10166#"*'

3

(r) volumeof srnallerbase

volurneof biggerbase

volurneof smallerbase

101 666?
3

=+ 
volulneof srnallerbase, = 21960cm3 "

(d)
I cm3 of the srnaller base costs #h = $0.000683

I nn3 of the bigger base costs $15ft1 *, $0-0 a0246

Since t c*3 of the bigger base costs cheaper, fhe bigger-sized

flagpole base is rnore value for monsy.

Total for OI0: 9

BP/S4IE MATH/388

SG$rIv[athematicd4E5Nlz0l7lHcliruy4048/h4S/P2
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t9

PRWC - Arc lcngth and area of sector, segmrnt

II
(i) lcoD=*s{ffi)

=cos-[*)

= L5508rad

= 1.55 rad(3$,f) (shortn)

Area of stag* = * G I)'(t .5508) - 
+(r(s)s 

tn l,ssot

=81-326rn2

-Bl-3rn3
\Length of first row
,i = (5 + 3[2 E -l .5508)

=37.859m

Number of normal cotrcert sea$ that can be ascomrnodated in

the first row: 'l'li'* = 4l.3z4,, g! (shown)
0.80m

(iir)

Row
Length of

ro}ry

No. of norrnal
conccrt chairs

Cost of earuings

I 3?.859 m 47 4'lxZA=940
,,
L 44.958 m s5 55x 15=840

3 6s I 6sxLZ=790

74x25=600

I $3160earning$ rr pacxage rt tatren up

4

Tctal
Totat earnings if package B taken up $2s60

S G8l'Itdath em atics/4 Exp_SN A/Zt
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Total nurnber of nornral concert chairs needed

=47 +55+65 +24=lg?^

Packagc

Cost of
renting

VIP chairs

Cost o[ renting
norrn*l

corrccrt chairs

Cost of
rehearsals

A
5x18x1.07

= $96,30

(192-1 50)x 8

x I.07

= $359.52

100 + 80+90

= $270

Total cost for using package A

= 52800 + 96.30 + 359.52 + 27A
: $3525,82

B
20x 20x 1.07

* 3428

(192 - 100) xl?

x 1.07

: $l l8 1.28

l20x 3

= $360

Total cost for using package B

= $1500 + 428 + I181 .28 + 360

= $3469.73

Itofit after taking up package A
= $3160 - 3525.82

= -$365.82

hofit after laking up packageB

= $2560- 3459.28

= -5909.28

Although package B seems cheaper than package A, taking iuto

consideration the earnings, package A has a srna-[er loss than

package B. Thus Peter and his committee slrould take up
packaqe A.

-l-

Assumptions:
E Cther factors are not taken into consideration. 'l'he dcr:ision

is made purely based cu ihe profit rnade.

Total for OLh I0

ScsiMathernatics/4E5N/z017/kelirns/4048/lvls/Pz
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TANJONG KATONG SECONDARY SCHOOL
Frelirninary Exarninatio n ?017
Secondary 4

CANDIDATE
NA[4E

Cl3SS TNDEXNUMBER m

MATHE]TIATICS

Paper 1

Candidates answtsr on the Question Paper,

4048101

Friday 18 August 2017

2 hours

READ THESE INSTRUCTIONS FIRST

Write lour name, class and register number on all the vrork pu hand in.

Wdte in dart blue or black pen.

You may use a pencll for any diagrams or graphs.
Do not use staptes, paper clips, highlighters, glw or conection fluid.

Answqrall questions.
it must be shown with,the answer.
ult in loss of marks. ::. ,

alculator to evatuate- o<itlcit numericat expressions.
lf the degree of accuracy is not specified in the question, and if the anslver is not oract, gfue lhe answer
to three significant figures. Give answers in degrees to one decimal place.

For t, use either your calculator value ot 3.142, unless lhe quesUon requires ths ansvyer in terms of z.

At the end of the examlnatlon, fasten all your rruork securely together.
The number of marks is given in brackets I J at the end oJ each quesUon or part question.

The totalof the marks for thls paper ls 80.

For ExaminertsUse

I

I

I

I
I

,
I

t

ro pt rrtrt;u pc5€S.This do,-...r..r,r ..rrrrJrr3o rrr

[Turn ovetr
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Compound Interest

Itlensuration

Trigonometry

Statistics

2

Illathe n etica I Fo rm u lae

abc

-=-E-

sin I sin..B sin C

d:b2+c2'-Zbccosl

Staudard Deviation:

rotal Amount--" 
[,.#)"

Curved surface area of a cone = nrl

Curved s,rface area of a sphere : 4nf

Votume of a cone = 
I 

nf n
3

Volurneofasphere - 4 nf'3

Area of triangle ABC- I aD sin C
2

Arc length = ril,where dis in radians

.. .,,,;i": ;,litil

sector area = l- l':e,t*hse ois in radi- 
;::"i" '

2'
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4

Answer nll the questions.

(s) Write down the first five digits on your calculator display.

Artswer fu

(b) \ffrite your answer to part (a) correct to 3 decimal places.

Answer (b,

Given that 8 I + 273 = P, ftnd r.

tll

tlI

For
Enmlncr't

Utt

t2IAnswer

Calculate Vt-1.01)' +2.8 .

2 These are the f,trst four tenns of a sequence.

42 34 26 18

(a) Write down the eighth term in the sequence.

40481 1 120 t 7 Sec4 P rellms
[Turn over

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 393



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
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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

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 396



BP/S4IE MATH/398

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
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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.
[Turn oYer
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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
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(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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(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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22

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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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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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.
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rY

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

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 430



BP/S4IE MATHI432

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
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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 ,

BP/S4IE MATH/435

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

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 435



BP/S4IE MATHI 437

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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,{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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xM*a ffft
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lf the degree of accuracy is not specitied in the guestion, and if the answer is not exact,
give the answer to three significant figures. Give answers ln degrees to one decimal
place,

For n, use either your calculator value or 3.142, unless the question requires the answer
ln terms of n.
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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'
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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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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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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
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-4-

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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-6

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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- 11

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
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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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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,

4 Ex[
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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
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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
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{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,

Ovr rHE FtRsr PRESIDEIIT sqHool PREIl[+llNARY EXAMINAT|O,'I 20I f
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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

4 Exp.'ess / 5 Normat Acaoemic
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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

4 Exp,tss rS Nofinal Acadcnlc

t3I
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BP/S4IE MATHI499

-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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BP/SAIE MATHI5O1

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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BP/S4IE MATHISO?

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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BP/S4IE MATH/503

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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BP/S4IE IVATH/s04

[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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BP/S4IE MATH/505

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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BP/S AIE MATH/506

.-,---[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/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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