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Name: ( ) Class:
Answer all the questions
. The world's population is predicted to reach 0.097x 10" by 2034,
{3} 0.097x10" can be expressed as z2 million. Find o,
Amswerfajm = ... oo |

(b} The world's popuaiation was 7.2 x 10"in 2013. Find the predicted merease in
the world's population from 2013 to 2050, giving your answer in standard
form.

A B o smeremsimssmesss  J 1

2. Giventhe recurring decimal aumber p= 0636363,

{a) without the use of a calculator, evalmate 100 — p.

Answerfab.. ... L

{b) Hence, write pas afraction i its simplest form.

Ansnes fbl p o ciiivonnmnannn. - IH

2016 FMS(S) Sez 3 Express End.of- Year Examination s
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' : 3
3. Given thaf the gradient of the line joining the points 4 (=3, =7) and 8 (4, #} is 2.

(®) Find the value of r.

ARREF L % ... e mesaniinin st 18]

{b} Find e equation of the line passing (hrough C (=10, 2) and is parallel to the

(e A8.
Answer (8. e [1)
p " g
4. (1) Make ¢ the subject of the formmula m = LI
'
HrEWEY (8. 5 wrsvampusssnanvess i beiiae 12

(b} Hence, find the value of x when p=-2, #=3 and m = -1,

Arswer (B) x= .. ... ... . 1]

2016 FMS{S) Sec 3 Express End-of Year Examinaticn 4
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S (a}  Writen s a product of its prime factors, 0720 =2« 3* x 5,

Find the values of x and of .

Amswer(ajx = ... ... ... )= ... [
(b)  Written as a product of iis prime faclors, 1134 =2«3 %7,
N foe 1134 .
Fmd the smallest positive integer m such that —— s a square number.
m
Answer jm = ..., [1)
2016 FMS(S) Secd Express End-of-Year Examination S 5

Mathematics Paper 1



Name: { ) Class:

6. The number of cases of dengue fever repoited each week is recorded over a
particular year.

No. ofcases 40< x < 60 H0<x <80 B =x<]O0 100<x<i20

Frequency 1 ig , 13 8

Calculate an estimate of the mean number of cases of dengue fever.

Anmswer . ..., ... .casesof dengue fever [2)

7. Each vl the numbers 2, 6 and 7 are wrilten on 4 card. One or two of these cards
are drawn at random to form a one- or two-digit number. Find the probability of
the number formed

(2) consists of two digits,

Answer (@) . oni L (1]
(b} is a prime number,

ARSRB] srovisunics sposumswssiosesss D)
(¢) isamultipkofs,

AR AC, i cvsn s 15 930,50 B Fiiinmen e 1H]

(=) 3

2018 FME(8) Sec 3 Express End-of-Y ear Exammnation
Mathematics Paper 1
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8. The sketch below shows the graph of v = ka' + 1. The graph passes through the

points (0,-1) and (3.-127).

3-
2!
‘-
‘.\.' | }r
t -3 -2 -} 2 3 4
Find
(a) the valuc of &, and
ATREF PP & amny mver mpmesansssss, Ta]
(b) a.
Answer (B)a= .. ................... |2]
2016 FMS(S) Sec3 Express End-of-Year 7
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9, A plantation has an area of 223 km?,

(4) A map has a scele of 1 cm to 3 km. Find the area on the map, in cm?

which represents the plantation.

ATl o cumian ssan s vemansnmiin cm? [2)
(b}  Onanother map, the same plantation is represeated by an area of 36 cm?® and
a river is fepresented by a length of 3 em. Find the actual length, in km, of
Lbse tiver.
Answer (b} ... e e k2]
-2016 FMS(S) Sec } Express End-of-Year Examination B
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3 » . )
10. Solve —= 2+ o giviag your answers ta 2 decimal places.,
fit LFH — )

Answer M= oot me .. |4)

2016 FMS(S) Sec 3 Express End-of-Year Examinatioa 9
Mathematics Paper 1
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L - " -
11, Given that 1;4—5 <3+xclland 0 «y <5, wherex and y are mepers, find

faj therange of valuesof x,

ABEERT (D cwoys sovisvanan wvnsn wssimesnns v TR

{b)  the greatest possible value of {x+ 3)°,

Arswer (B)..coooo i [

) (heleastpassible value of {(x+ yXa— ¥).

Arswer (c)... oo e o (1]

2018 FﬁlS(S} Sec 3 Express E;rd-ﬁf»“‘:‘eﬁr Examinaticn 10
tdatnematcs Paper 1
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1
y - . .lx‘\ -: b . - - - -
12. {3} Simpify | 0) x 27, leaving your answer in positive index form.
Anywer fa)............
!
3 i
; X g
(b}  Given that ny--f—-—;—’:—-u-: }, find the value of k.
\y
et ) R 2 s oo b eiiibaios
2016 FMS(S) Sec 3 Express End-of-Year Examination o
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et

13. (a) ()  Express x* —=8x+2 in the form (x+ p) +¢

Answer (@)(D) .. ....ocoiviiiiinini. [1]

(i) Hence, sketch the graph of y = x? —8x + 2, indicating the coordinates

of the turming point and the y-intercept.

Answer (a)(ii)

12]
(by The diagram below shows a quadratic curve. The equation of the curve is
¥ = p+gx - 2x”. Find the values of p and of ¢.
y
N
A(-1.50) /\ \ B(4.0)
Answer (bl p= oo s = ornannnn o, 12}
2016WFMS(S) Sec 3 Express End-ol-Year Examination 12
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14.  ABCD is a rapezium where A8 and €D are parallel to the y-axis. It is given that

A(~2,-5), C(3, 8), 4B is 12 units and the area of the trapezium is 65 square units,

¥y
¥ S
B r’/
5 > X
A("»Z'—S) \\
D
Find
(a) the coordinates of 8,
Answer (a} B(...................ccccoi... ) )
{b) the coordinates of D,
Answer (6) D ( .oocvvveveee ooy 1)
(¢} lengthof AD.
Answer (e ...ounits (2]
2016 FMS(S) Sec 3 Express End-of-Year Examination 13
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15, Thedizgram below i made up of two similar right-angled triangles ARC and AXY

AXYZis astraight line, ltisgiven that BY =f em, 8 =3 emand BC XY =2 5.

A4

b <m

X ¥ zZ
Giving your answers as a fraction in its lowest lem, find

{a) anZPAC,

Anser (@) L. [2}
(b} cosZA4YZ,
Answer (bl |2
16 ’Pu‘ S} Sec 3 Expvess ém-oi—'fear Exarnination P

Mathemabcs Fagec
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16. The figure shows a circle with centre O, of radius 10 om and £ = 14 cm.

R
(a) Showthal £POQ =1.55 radians.

Answer (a) (2]

(b)  Find the length of major arc PRO.

Answer (B).......ocoeieieenn 6 (2]

(¢) Findthe area of the shaded region.
ARSWEr (C) e covene v veenevee e tm? (3]
2016 FMS(S) Sec 3 Express End-of-Year Ex-—- -~ - ' Y
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17. Inthe diagram, DF is parallel to 8C and AC is parallel to DF. The points D, £ and ¥
lic on the line A8, 8C and AC respectively. Given thut D8=35cm AD=10cm,
EC=12cmand 4F= 18 cm.

A
18 cm
10cm
D " F
Sem
B E 12 ¢m <

(a) Prove that A4ADF 1s similar to AABC .
Answer (a)

2 12]
(b) Prove that ACEF is congruent to ADFE .
Answer (b}

2016 FMS(S) Sec 3 Express End-of-Year Examination 16
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17. {¢) Find
(i) the length of 8C,
Ll (] (8 Re————— - || R ¥
{i) area of ADBE
area af parallclogram DECF
Anrswer (e)fif) oo |2
2016 FMS(S) Sec S'Express €nd-of-Year Examination R 17
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18. Inthediagram, £4 and PB are 1angents to the circle with centre, O. PCO is astraight
g g g

linc where Cis a point on the circle.

Find

(i) the value of m, where PC = mcm,

Answer (iJm = .. ................. ... [2]
(it}  the angle BPA.
Answer i) .. .00 (2]
2016 F MS{S) Sec SExpfess End~of-:(ear Examtnaﬁg? 1.8
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19. Theprice of 1 lilre of Shell FuclSave 95 petrol in Singapore ¢osts $$1.89.
(n)  Shellrewards loyal cuslemers with privilege cards, a 14% discount. Andy uscs
the privilege card 1o pump x litces of petrol at Shell. Find the value of x ifhe
paid §56.89 for his petrol bill.

AEWER (T X5 5 s 2 sneisins chdavmngasssis | A

{b) Thesame type of peiral in Johor Bahm costs RM1.735 per live. Using your
answer trom {a}, calculale the tolal amount of money thal Andyhasto pay if

he pumps x lilres of petrolat Shell in Johor Bahru.

Answer (B)RM . ... 1]

{c)  Ther is a compulsory toll of RM20 for Singapore vehicles going 1o Lo Johor
Bahm. Given that the exchange raie is S31=RM292, find the percentage
savings that Andy will have if he pumps x litres of petrol in Johor Rahn

T 1 S S ¥ -

2016 FMS(S) Sec3 Express End-of-Year Evaminatinn o T
Maihematics Paper 1
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20.  Show your construction lines clearly, using a ruler, compasses and a protractor. The
ime PO has been drawn for you.

(a) Construct a parallelogram PORS such that PO = RS =8 cm,

PS=0R=9cm,and LPOR =70°, ()
(b)  Find the two possible positions of 4 and label them 4, and A3, if

RA=194 cmand £8P4=120°, 0]
(¢)  On the parallelogram PORS, construct

iy  the angle bisector of ZPSR. (1]

(ii)  the perpendicular bisector of the line PS. [1]
(d) Labelthe point ¥ where the perpendicular bisector and the angle bisector meet

and measure the length of PY.
{e) Complete the statement about point ¥ below,

Thelines: iscssissamitnn ares and ...l are equidistant from the point ¥.  [1]
Answer (a), (b), (c)(i) and (c)(ii)

P 8em o
Angwer (@) PY = ..ouveisiiinisinsnsmirnns cm  [1]
~ End of Paper ~
2016 FMS(S) Sec 3 Express End-of-Year Examination 20
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2016 Sec 3Exp EOY P1 Answer Key 14(c) 5.10 units (to 3sf)
1@ | #=9700 5@ | 2
1(b) 2.5%10° 4
2(a) 3 15(b) 3
2(b) _ 7 3
11
3() 14 4 o 16(a) Let R be the midpoint of PQ.
r’=—'—5— or r=_2§ 01’1——2.8 PR:RQ:‘Icm
3(ii) o= %x-i—S sin ZPOR =
s of 7
4{a) p(mz P £POR =sin (EJ
x =
3 =l =3 xsin-( L |=1.55 radians
ib a LPOQ =2xZPOR=2xsin [!G} =
5(a) Xx=3y=5 (to 3sf)
5(b) m=14 B 16(b) 473 cm (3 s.f)
: b3
6 777 (10 3f) or 1010 or 77% 16(c) 27.5em” (3 s.1)
7(a) 2 17(a) LADF = £ABC (corr. Zs, DF//BC)
E ZDAF = £BAC {commonangle)
7(b) 1 Or £AFD= ACB(corr.2s, DF//BC)
3 =~ ADAF is similar to A4 BC by'AA Similarity Test
() 0
8(a) k=-2 17(b) ZDFE = ZCEF (alt. Zs, DF//CE)
3(b) o £DEF = LCFE (alt. £s, DE//CF)
9 Tom? EFis common side
(a) om . OCEF = ADFE by ASA CongruenceTest
9(b) 7.5 km L7(c)(1) 18 cm
10 m=0.54 or m=-1.87 17(e)i) | 1
4
11(a) —2<x<8 18(a)(i) | m=28
11(b) | 121 18(a)(i) | 45.2°(t0 | dp)
11(c) -16 19(a) 35.0
12 : . ! 19(b
(2) 3x? or 3x'% or 3x2 (b) RM61.25
12(b) | k=9 A 19(c) 51.1%(t0 3s
13@)06) | (x-4) -14 20(a)-
B i (e)iii)
2 /
0 4 " x
-14 (4,-14)
13(b) p = ]2, q= S
@ | B2, 7) 20(d) 5.5¢m (+0.1)
14(b) D(3,-6) 20(e) PS and SR
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Name. ( ) Class:

Answer all the questions.

! (1) () Factorise 23— 7x+3, "
Iy¥ —
(iy  Hence, simplify :i-»}igi} 12)
x —

(b}  Exjress asasingle fraction in its simplest form,

4 1
- _ 3
-3y 6yp—-x 3l
(e} A formnula isgiven asr = ]‘Ef;»
—-2s
(i) Find the value of r wheny =-2. 13|
()  Expresssin terms of 7. 12]
. dm+2 5
d Solve the equation |- ———= — 3
() ve the equation e (3]

2 (a)  Matthew has 320 (00 (o invest in Company A or Compuny 5. Company A offers
3.8% per annum simple interest while Company 8 offers 3.5% per anpum
compound interest, compounded hal-yearly.

Matthew wishes 1o invest the money tor aperiod of 5 years.

Which company should he invest in? Explain your answer. 3]

) The cost of making a particular washing machine is divided between materals,
wage and other miscellaneous vosts in the rato 4 03 © 2. The maerial cost used
for a washing machine is 3600
() What is the total cost of making a washing machineg? [ 17
(g Due to 4 new minimum wage regulation, the wage was raised by (0%.
Express, correct 1o one decimal place, (he new wage as a percentage of

the new total cost. 4]

"EE‘MS(S} Sec 3 Express End-cf-Year Examination 2015 3
Mathematics Pape 2
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2 (<) In 2014, Mrs Lee camned a grass annual salary of $84 000. Of this $84 000, the
amount that will not be subjected 10 income tax includes her donation of 5% of
her gross annual salary to charity, an annual relief amount of $10 000 for
looking after her mother who in wum looks after her children and her annual
Central Provident Fund (CPF) contributions which amounted to $16 800,

By referring to the Income Tax table below, find Mrs Lee’s income tax payable
for2014. (3]

Chargeable Income | Income Tax Rate (%)

Gross Tax Payable

S sty e 3% o

First $80,000
Next $40,000

[chargeabde income refers to the anmual gross income less all donations ard

relief for ihe same vear)

FMS(S) Sec 3 Express End-of-Year Examination 2016 4
Mathematics Paper 2

#
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( ) Class:

The stem and leaf diagram below shows the swores of 21 students in a Mathematics

class tcst. The full mark of the test is 60 marks.

(a)

(b}

()

(d)

Stem Leal

L)

579
01y239

S

24566 x9
01366

A

Key: 2|5 represents 25 marks

Given that the modal score is 46 marks, and the mean score is 4 | marks, find
(i)  the value of xand, (1]
(i) the value of v, '
12]

Find the median score, 1]
What & the percentage of students who scored 42 marks and above? I
It was discovered that one of the questions had error and thus all the sudenis

were given | more mark. Explain how the median and mean have been

affected by the error. 12]

mfﬁé(ﬁ}Sé&@Exness End-of-Year Examination 2016 5
Mathematics Paper 2
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Name: ( ) Class: __
4 (@} The sequence of numbars 1, 5, 11,19, 29, ._.can alse be expressed in the form:
Team, n Number Pattern
l i 1¥+0
2 5 28 +1
3 I 342
4 19 ¥ +3
s 29
| Find the patiem for the 5% term. [1]
(i) Find an expression, in terms of «, for the nth term. I1}
i)  Findthe value of the 111™ term ofthe sequence. [
{iv)  For which term will the number 271 appear in the sequence? i2}
(¥} Explain why 56 is not a member of the above sequence? (1
(b}  Write down an expression in ierms of », for the 7% term of the sequente
4, 7, 10, 13,16 .. {1l
FMS(S} Sec 3 Express End-of-Year Examination 2016 3



Name: ( ) Class:

5 (a)

The points A4, 8, C, D and £ lic on & circle, centre 0. AC is a diameter of the

circle. EQ is a tangent to the circle at £ and LABE = 26°.

(1) Stating your reasons clearly, find
{a) LACE , m
(h) ZCBE, (1)
()  LCDE, (1
(d)  LALQ. 121

(i))  Given that LAERB = 38°, determine whether the lines £~€) and AB are

parallel. Give areason for your answer. (2]

(h) The perpendicular bisector of a chord, RS, cuts it at 7" and the circumference of

thecircle at 2. If RS =20 ¢m and 7P = 8 ¢m. find the radius of the ciicle.

e— 20em — |

LN
\,

o

[2]

FMS(S) Sec 3 Express End-of-Year Examination 2016 7
Mathematics Paper 2
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6 The diagram below, net drawn to scale, shows the layoul of two rooms, 4 and 8. Al

dimensions are piven in melres.

10

i L. [

2x

(x+1)

L
25 25
{2x+1} 7

- Roomd L, Room B ;}X

20

{2) Write down an expression, in temas of x, for the area of Room 4 and

show that that it reduces to — 2x° = 2x+ 300 _ (1]

(b) Write down an expression, in fenns of x, for the area of Room & and

show that that it reducesto 2% + x + 250 (1

{c} A contracter was hired © lay tiles in Room 8, The cosl for tiling was
$25 per square mete,
M Find in terms of x, the ecst of (ing Room 8. [1]

(i) T the cost of tiling Room B is §7 500, form a equation in lerms of x,

and show that il reduces 16 25° +x~50 =0 1]
{iii)  Hence, find the value of & [3]
{iv)  Usmg the value of x from (iii), find the cost of tiling Room 4. [1]

Mathematics Paper 2
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7 The diagrams, not drawn 1o scale, show two solid cylinders with their dimensions.

These cylinders are made with the same material.

8 cm
12 cm B
: "
(a) Show that cylinders A and B are similar. i2]
{b)  Find the ratio of the total surface arca of cylinder £ 1o that of cylinder 4. (1]

{€) Given that cylinders .4 and 8 are sinnlar to another cylinder C with a height
of 4.5 cm. Find the curved surface area of cylinder C. (2]

(d) If the mass of A is 360 g, find the mass of B in kg, leaving your answer in

3 decimal places. 12]

FMS(S) Sec 3 Express Enc-of-Year Examination20t6 g
Mathematics Paper 2
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8 A, B8, C and O are four points on a field.
Angle DABis 73° , angle ADB is 31°, angle DBC is 65°, AB is 2km and BC is § km.
Disdue castof 4.

North

(a)  Show that BD=3.714. [2]
(b) Calculate
(i) CD, [3]
(ii) the area of triangle BCD, 2]
(it))  the shortest distance from £ to BC, (2]
(iv)  the bearing of B from D. 1]
FMS(S) Sec 3 Express End-of-Year Examination 2016 10
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9 A simplified diagram of a building 1s shown below. [t is 20 m tall. ABCD represents the
rectangular floor of the building. E, f, G and 4 arc vertically above A4, B, C and D
respectively. ¥ represents the vertex of the roof in the shape of a pyramid. M is the

midpoint of £G. Itis given that AB=10m, BC =8 mand (G =12 m.

v
!
!
/
/
i
1
i
H,f""'““ memmezzo N (J
4 f‘;f- .-
20m ;:--*“"E' 4
= H F 12m
‘
H
Db &
kR “‘ 8 m
A 19 m B
Calculate
(a) AC, ; 11]
(b) LVEM , 12]
(¢} AG, ]
(d) LAGD , 2]
(¢)  the angle of depression of B from V. 12]
FMS(S) Sec 3 Express End-of-Year Examination 2016 - 11
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16 The figure below shows a 22.7 lire cylindrical bottle and the conical paper cup used by

a company 17 its water dispenser. The cup has diameter of 6.35 cm and a height of 9 cm.

;-6.35 cm
9cm
(Take m=3.142)
(a) Calculate the volume of one conical cup. {2}
(b)  Calculate the number of conical cups required for one cylindrical bottle. {2}

(¢  Theconical cups are sold in packets of 5000. Calculate the area of paper required
to make 5000 conical cups. [4]
(d)  The company decides to switch 1o a different shaped paper cup that looks like a
frustum, as shown in the figure below. The frustum has slanted edges that are
parallel to the conical cup and the diameter of the base of the frustum is the same
as the diameter of the mouth of the conical cup. It also has the same volume as

the conical cup.

Will the height of the new cup be the same as the conical cup? Use a suitable

model and justify your answer with caleulations. i3]

FINS(S) Sec 3 Express End-of-Year Exammation 2016 BEEFE
Mathematics Paper 2
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I Answer the whole of this question on i sheet o¥ graph paper.

The table below shows sume values of x and the corresponding values of y, where

y=i-2,
= = — 2 57 T e e
¥ p 0.5 0 }“n'(}_4 T =1 | =18 =3
{a)  Findvalue of p. (1]
(b} Usmng a scale of 4 cm to represent 1 umit on the x-axis, and 2 ¢m 10 represent
1 unit on the y-axis, draw the graph of ¥ = 1-2 for-2<x<25, 3]
{c) Use your graph w find
(i) thevalue of 3y when x =— 1.5, (]
{ii) the value of x when y=-22. (1

{d) By drawing a tangent, find the gradient of the curve at the point where y = 2,

(]
(e) Use the graph o solvethe equation2” 4+ 2x -2 =0, (2]
~ End of Paper ~
FMS(S) Sac 3 Express End-of-Year Examipakon 136 13
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Answer Key for Sec 3 Express EQY Mathematics Paper 2 2016

ON Aaswer QN Answer
1(ai) | (2x~1)x-3) 3(d) New median score 1s still atthe 11% score
and thus new median is 45 marks,
Median and mean values will be affected.
* Mean value 1s increased by 1 mark
and
* its median value is also increased by
1 mark
I{aii) | 2x—| 4a)i) | 5" term =5 +4
x+3
I(b) 9 @i | 2 4 (n-1)
2(x-3y) )
1(c)i) l OR 02 $(a)iii| 12431
5 )
1(e)ii e | $(a)iv| n=16.
) *=1+2r )
1(d) n=0 (reject) or -6 d@aXv)| »? + (n-1 =56
n+n-57 =0
The solution for 2 will not be an integer,
thus 56 cannot be amember of the
sequence.
2(a) Company 4 is = $23800 4(b) Jn+ 1
Company Bis =$237%8 89
He should invest in Company
A since the total amount is
greater
2(b)(i | $i350 ’ Sa(i)(a| £ACE = 26° (angles in the same segment)
) )
2(b)(ii | 35.5% (01dp.) Sa(i)(b| £LCBE =90 -26 = 64° (angle in a semicirc
) )
2(¢) $1460 Sa(i)(c¢| LZCDE =180 - 64 = 116° (angles in opp. sef
)
3(ai) x=6 Sa(i)(d | £CAE = 64° (angles in the same segment)
) LAEQ = 90 - 64 (tan L rad)
= 26°
Or  £A4£Q = 26° (angle in alt. segment)
3(aii) y =1 Sa(v) | LZOEB =64 38 = 26°
. LOEB = £LABE =26°
Hence, lines £0 and A48 are parallel since
ZOEB and ZABE are altemate angles,
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