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(a) Express 1485 as the product of its prime factors.
(b)  Find the smallest possible integer value of k such that 1485k is a perfect square.
(c) The lowest common multiple of 1485 and the number X is 5940.

The highest common factor of 1485 and the number X is 45.
Find the value of X.

ANSWEF (@) i sssni 55 555 555 308z cummmemmrrs s 131513 [1]
(D) k=i [1]
(@) X =i i sisnssanisaiasinnsnass [1]

(a) Solve the inequality x—1<5-x<2x+17.

ABSWEF (@) oo covvrvnsevenwonsnnsnsisnssisiiniss [2]

(b)  Represent the solution on the number line below.

[1]



3 An equilateral triangle, a nonagon and an unknown regular polygon share a vertex 4.
The 3 shapes share a side with one another without overlapping.
How many sides does the unknown regular polygon have?

A
ANSWer ..o sides [3]
+ The Mercedes taxi in Singapore has a fare structure as shown in the table below.
Fixed Boarding Fare $3.90
. $0.30 for every 400 metres
Variable Fare thereafter or part thereof

Billy only has $14 in his wallet.

(a)  Form an inequality for distance (in kilometres) that Billy can afford to travel on the
taxi.

(b) Hence, find the maximum distance that Billy can travel on the taxi.

ANSWET (@), [1]



5

A map of Singapore has a scale of 1 : 200 000.

(a)  The length of the Singapore River on the map is 1.6 cm.
Calculate the actual length, in kilometres, of the Singapore River.

(b)  The actual area of Gardens by the Bay is 1.01 km?.
Calculate the area on the map, in square centimetres, of Gardens by the Bay.

ANSWEr (@) o onscis M50 55455 55 snsmmmnanns km [1]

Without the use of a calculator and leaving your answers in standard form, evaluate
(@)  3.2x10"+7.9x10°,
(b) 1.2x1077 —1.9x107",

(©) (3x10%°)’.



7 The first four terms of a sequence are 5, 11, 17 and 23.

(@)
(b)
(©

Write down the 8% term in the sequence.
Write down an expression for the general term of the sequence.

Is the number 591 a term in the sequence? Justify your answer.

ANSWeT (@) .ccooeviiiniiiiiiiiiiiiiiiia, [1]
BDF - cisisistinmes o s 2 w0 50 « wummmenmmmrns [1]
................................................................................................... [1]

In the diagram below, ABCD is a parallelogram such that BE : CD =2: 3.

The line BD and CE intersects at F.

B E A

C

D

(a) Show that ABFE is similar to ADFC . State clearly your reasons.

(b) Find
a) Area of ABFE
Area of ADFC’
(i) Area of ABFC
Area of ADFC
Answer (a)

..............

.....................................................................................................



10

The period of a pendulum, T seconds, is directly proportional to the square root of the
pendulum’s length, L metres.

(a) Given that 7= 1.2s when L = 0.36m, form an equation connecting 7 and L.

(b)  Find the percentage increase in 7 when L increases by 300%.

Answer (@) «.; oy tse sy (Do ssmunases [2]

There is roughly 250 billion stars in our galaxy, the milky way. The nearest planet that is a
candidate for human habitation is in the star system of Proxima Centauri, approximately 12
light years away. Given that 1 light year is the distance that light travels in 1 year, and that the

speed of light is 3.0x10° m/s,
(a)  express 250 billion in standard form,

(b)  calculate the distance from Earth to Proxima Centauri, giving your answer in
standard form, correct to 2 significant figures.

(c) The fastest rocket can reach a speed of about 265 000 km/h. Calculate the number of
years, correct to 2 significant figures, it would take to reach Proxima Centauri.



11 The table below lists 5 of the E-Maths Paper 1 equations that Mr Chen wanted to test
students to sketch for the Mid-Year Examinations.

Equation Equation
A =4(57)
B xy =100
C 3x-2y-5=0
D y=10-3x"
E y=r(2-x")°

On his way to print the questions, he dropped his answers and mixed up the 5 correct sketches
with 4 more sketches that he prepared for the End-of-Year Examinations.

Examining the 9 sketches below, label the 5 sketches that match the equations above. [5]

y “X “y

Equation Equation Equation

ivg

H"
=
A Y

Equation Equation Equation

L\ 9

Equation Equation Equation




12 A, B and C are the points (-1, 4), (5, 7) and (3, —4).

(a)  Find the length of 4B.

Answer (@)...........cooovviiiiiiinn. units [2]

(b)  Hence, show that A4BC is a right-angled triangle.

........................................................................................................................
........................................................................................................................

........................................................................................................................

.................................................................................................................... [2]
(c) State the angle in A4BC'that is a right-angle.
Answer (c) Angle........................... [1]
13 Given the line 2y +3x—4 =0 and the coordinate P(-6, 7),
(a)  Given also that the line intersects y = 1 at O, find the gradient of PQ.
(b)  Find the equation of a line that passes through P and R(-1, 1).
(c) Find the area of triangle POR.
P 0y o () SR ——— 3]
(B) v [3]



14  (a) Express x*—6x+5 inthe form (x—h)* +k.

ANSWeEr (@) .o coeevvniiiniiiiiiiiiinieann [2]
(b) State the line of symmetry.
() T A, WO, AR X S [1]
(¢)  Using part (a), solve x* —6x+5=0
C©x=.uncn..... s) UURPU [2]

(d)  Hence, sketch y =x* —6x+5 on the axis below.
Label clearly, the intercepts, and turning point.

@

v

(3]

End of Paper
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Given —7<3x—1<x+ 7 and —14 <7y <49, and x and y are integers, find the smallest

value of xy and the largest value of (2x +y) (2x — y). [4]
_ 3
@)  Simplifyrthefoaction 22 —-F_ [3]
6p+3
2 —
(b) Given thath = |2 , express x in terms of a, b and y. 2]
¥
() Given that — +3y = : , find the ratio x : y. [2]
5x—4y 3
(a)  Factorise completely a* +16b> —8ab —2a + 8b. [2]
3
b Solve the equation + =4, 3
®) : 4x* —4x+1 2x-1 B3
Hence, without solving, deduce the solutions for the equation
! ot N L 4. [2]
(a-1)" a-1

In the diagram below, PORS is a square and PQOJX is an equilateral triangle.
The line XY bisects ZPXQ and LYPQ =15°.
(a)  Prove that ZXPY = ZSPY =75°. [2]
(b) Show that AXPY is congruent to ASPY. [3]
(© Prove that ASPY is an isosceles triangle. [3]

P75 Q

S R

FSS_3E MYEEM2 2018



1 1\7?
(a)  Simplify3/27a°p> x%(a 2b4j +(ab®), expressing your answer in positive

indices. [3]
(b)  Given that 7°=3 and 7°= 8, find the value of 723, [2]
(c) Solve the following equations.

O F=— 2]

() 4 x3%=36 [2]

Ken, Joshua and Muthu were running on a 400 m circular track. Ken started running from
point O in an anti-clockwise direction with a speed of v m/s. At the same time,

Joshua and Muthu started running from point O, but in a clockwise direction with speeds
(v+ 3) m/s and (v — 4) m/s respectively.

(i) Show that the time passed before Ken and Joshua meet each other on the track is

seconds. [1]
2v+3

(i)  Find, in terms of v, the time passed before Ken and Muthu meet each other on
the track. Leave your answer in simplest form. [1]

(iii)  Given that Ken meets Muthu 24 seconds after passing Joshua, form an equation

in terms of v and show that it simplifies to 6v* —3v—193 =0. [3]
(iv)  Solve the equation 6v* —3v—193 =0. [3]
) Hence, find the time taken for Joshua to run one round around the track. [2]

Mr Chen wants to order some popcorn holder cups for the upcoming Annual Speech Day.
The popcorn cups are in the form of truncated cones that are 15 cm high, with base and
top radii 7 cm and 10 cm respectively. A sample of the cup is shown below.

[4]

Calculate the volume of each popcorn cup.

[The volume of a cone is —:lgnrzh.] ﬂ

FSS_3E MYEEM2 2018 ﬂ [Turn Over



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

A pebble was thrown from the top of a cliff next to the sea.

The height, & metres, of the pebble above sea level ¢ seconds after it is released can be

modelled by the equation z = 3(8 + 5¢— £).

Some corresponding values of 7 and % are given in the table below.

t

0

1

2

3

4

5

h

24

36

42

42

36

24

(@
()

©

@

Calculate the value of p.

[1]

Using a scale of 2 cm to represent 1 second, draw a horizontal z-axis for 0 < ¢< 7.

Using a scale of 2 cm to represent 10 metres, draw a vertical A-axis for —20 < 4 < 50.

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

Use your graph to estimate the

G
(i)
(i)

By drawing a tangent, find the gradient of the curve at (4, 36).
State the units of your answer.

End of Paper

length of time that the pebble was more than 32 m above sea level.

time taken for the pebble to hit the water.

maximum height of the pebble above sea level,

(3]
[1]
[2]
[1]

(3]

"You may be disappointed if you fail, but you are doomed if you don't try."
Beverly Sills

FSS_3E MYEEM2 2018



Qn | Solution Marks
la | 1485=3’x5x11 231
Ib | £=3x5x11 B1

=165
lIc | 1485X =LCM x HCF B1
Y= 5940x45 _ 130
1485
2a | x-1<5-—x
2x<6
x<3
5-x<2x+17
-12<3x
—4<x
-4<x<3 B2
2b
O O
4t b Bl
-4 3
3 | Interior angle of equilateral triangle = 60°
Interior angle of nonagon = w =140° MI (Nonagon)
Interior angle of unknown polygon = 160° M1 (Int. of Unknown)
Exterior angle of unknown polygon = 20°
Number of sides = 360_ 18 sides.
0 Al
4a | Let d be the distance that Billy travels.
d
— £
3.90+O.4x0.3_.14 Bl
4b 3.90+ =l <14
4
15.6+3d <56
3d <404
d313lz13.466 M1
15
Al

Maximum distance = 13.2 km




S5a

Icm : 200000cm
lcm : 2000m
lcm : 2km
1.6cm : 3.2km

B1

5b

lcm : 2km

lem? : 4km?
0.25cm? : 1km?
0.2525cm? : 1.01km?

M1 (Square)

Al

6a

3.2x10" +7.9x10"
=3.2x10" +0.79%x10"
=3.99x10"

B1

6b

1.2x1077 -1.9x10™
=1.2x1077=0.19x107"
=1.01x107"

B1

6¢

(3)(1020)3
=27x10%
=2.7x10%

B1

Ta

5,11,17,23,29,35,41,47

Ans: 47

Bl

7b

T =6n-1

B1

7c

T =591
6n-1=591
6n =592
n=982

3

No. Since 7 has to be a positive integer, 591 is not a term in the
sequence.

DM1

8a

B E A

C D

/LFEB = ZFCD (Alt Angles, BE//CD)
/EFB = Z/CFD (Vertically Opposite Angles)
.. ABFE is similar to ADFC (AA)

B2 (Reasons)

8bi

Area of ABFE
Area of ADFC

B (@) _4
CD 9

B1




8bii

Area of ABFC
Area of ADFC

1 xBF xh
= i?- = (Triangles of common height)
5 xDF xh

2
3

B1

9a

Toc\/z
T=kJL
1.2=£k~/0.36

1.2

T

J0.36
T=2Y)

M1 (Form Equation)

Al

9

L increased by 300% to 4L

T, =24L =4JL
AT =T,

Percentage change = ———=———x100% =100%

2JL

M1 (New L)

M1 (New 7)

Al

10a

250 billion
=250x10°
=2.50x10"

Bl

10b

3x10°m/ s x 60s x 60 minx 24/ x365.25days x12 years
=1.13607x10"m

~1.1x10"m

M1 (Form expression)

Al

10c

Time taken
_ 1.13607x10" m
~ 265000km / h
_1.13607 x 10" m
 2.65x10°m/h
=428705660h
=17862730days
=48905.5years
~49000years (2s.f.)

Ml

Al

11A

Equation A

B1




11B

N\
N
~— " Equation B B1
11C A
Equation C B1
\ Equation D B1
11E
Equation E B1
12a M1
|4B| = {(5—(~1))* +(7-4)’
=6% +3
= 3/5units
=6.7082
~ 6.7 lunits Al
12b | 1BC|=(5-3)* + (7 (-4))’
=22 +11% = 5\5units M1 (Find BC)
|4C|=(-1-3) + (4- (-4’
=4 + 8 = 4/5units M1 (Find AC)
z 2
- |AC] +|4B[" ( ) (4{) ( ) =|BC|
.. AABC is aright-angled triangle
(Converse of Pythagoras Thm) Al {Reason)
12¢ | Angle BAC is the right angle. B1




13a | Wheny =1
2y+3x—-4=0
2()+3x-4=0
3x=2
2
x=§ M1 (Find x)
2
1
o[5)
7-1 .
Mpg =—— M1 (Gradient Formula)
—6-=
3
— Al
10
13b I 7-1
"6
_ 6
T s M1 (Find m)
Subst (-6, 7)and m=-12iny =mx+c¢
6
T=—=(-6)+c
5( )
1
c =73 M1 (Find c)
_—Ex—l Al
Y=
13c 1 2 .2
Area = 5x(7—l)x(l+§)—5unzts B1
14a x*—6x+5
=x*-6x+9-4
=(x-3)"-4 B2
14b | x=3 B1
l4c | (x-3)* =4
x—3=12
x=3+2=15 B2 (Must use part (a))
14d
B2

- labels of critical
points (Turning point,
y-intercept, x-intercept)

B1
- Shape/Smoothness




Solutions to MYE 2018 Paper 2

2(a)

2(b)

2(c)
3(a)

3(b)

4(a)
4(b)

4(c)

Smallest value of xy = —8
Largest value of (2x + y)(2x —y) = 64

2p(1-2p)
3

2
x== é—X-+8
\ a

x:y=17:7
(a—4b)a—-4b-2)

3
x=—orx=1
8

a=—ora=2
4

Proof
XP = PQ (PQX is equilateral A)
= SP (PORS is a square)

In AXPY and ASPY,

XP = SP (proven above)

Z/XPY = ZSPY =75° (proven in part a)
PY = PY (common side)

AXPY is congruent to ASPY. (SAS)

60°
2

= 30°
/PSY = LPXY (AXPY = ASPY)
= 30°
ZPYS =180°-75°-30° (L sum of A)
= 75°
LPYS = /SPY =175°,.. ASPY is an isosceles triangle. (proven)

ZPXY =

(line XY bisects ZPXQ)

FSS_3E_MYEEM2 2018



a
@) 5
3h*
10
5(b) 777 =2—
(b) =
5(i) x=-8
5(cii) x=1
6(i) Time taken = oL L ( 400 ) seconds
v+3+v 2v+3
6(ii)) Time taken = wad = 400
v—4+v 2v-4
= ( 200 jseconds
v—2

6 Gii) (200) _( 400 ):24
v—2 2v+3

... 6V —3v — 193 =0 (shown)
6(iv) v=-5.43 (3 sig. fig.) or 5.93 (3 sig. fig.)
6(v) Time taken by Joshua = 44.8 seconds (3 sig. fig.)
7 Volume of each popcorn cup = 3440 cm? (3 sig. fig.)
8a) p=-18
8(ci) maximum height of pebble =~ 43 m [Accept 42.5 m to 43 m]
8(cii) Length of time ~ 3.8 s [Accept 3.6 s to 4 5]
8(ciii) Time taken =~ 6.3 s [Accept 6.2 s t0 6.4 s]
8(d) Gradient~—9 m/s [Accept —9.9 m/s to —8.1 m/s]

FSS_3E MYEEM2 2018



E Mathe MYe 208 Japer 2

o1. —7 < 3x-| € A+7
1<l ad WA <A
-6 <31 21 €8
A »-2 L%
=24 oA £ 4 <M
~l4—é7\.jé<m
-2sy s+ <MD

Smallesy value ~f Ay = 4)(-2)
LB

¢

{agaﬂ' value oj'- (2x+j)l21(~y)
a‘v
= {a{jm« value of (‘H’u\\f)

- 44y -0

. <1y
g




Q2(a) _Q__E_‘Lff_a. ) 2?(1-4,,.*-)

<mi>
bp+3 3(2p+1)
= lP Uﬁﬁ/u*?F) <m§>
3Lap+ry
= Z]’ (L-QP)
3 # <At>
(k) L =]m
7
pr = al-§) Py
7
bz
""‘;g" = A"~ 8
2 _ )
X _ag, +9
A = @ —&’2+8 {mﬁ"“".r\m& have £!
2
AN
() X+ 3y 5
5)(-—{-3 = %
M+ Gy = (ot -8y 3 <mi>
HJ—.: Tx
9 _
1 &

= Ay = [1:7, <AD




Q3(a) g% ¢1bb’-8ab— 22+ fb

= (a-45)" - 2(a-45)

—
pe

<MD
(a-4b)(a- 4 -—2)& <A

(b) ! L 3
Y- 41+1 2q4-1 1
: 3
w B = 4 <MS — Frokocing €0° -4 1)
|+ 3(2-) =4 (a-1)
[+ 6a-3 = 4(0°~41+1)
(A-2 = Ibx™ - [bx +4 3
(6> -201+6 =0
B -ll4+3 =0 <M
(BX-3)0=1) = 0
=2 o 2=l <A
#
(&ji)’ " a3~1 =4
Bj wm})q{:}\j: o= IX

g <)
%) or az 2

% Y pl'.‘.l % <m>




04(a)  XPa = 60 (= POX 12 equilatenl &)
<A1
. IRPY = 60" + 157

= 35

5?' ol g*° ("'&R_? s a fquwact)

Y = 40° -1 it ' . )] i
= :},.So

© XPY =sPY =35° (prover]

P& (- FQX i< Q?/w‘-fa’iml @)

w XP =
= Sp (. PORS is a J‘faaa) L cm>
XP ~SP

In AXPY and ASPY,

Xp = Sp [ proven abeve) Comtet +est wrth
o | wofut ot &

XﬁY o 5?Y7:}Sv (f,rwfn M /94{}« (4))} Fagens’
PY = PY  (commen selt) —_— KM

L AXPY =AY (J’ﬁ!)& <m>’”"”f§f;wi

(o) % 60°
PXY = -3 (line XY bisets £PXx8) j —
| 5

= 309
PSY = PXY ([ AXPY = &1
, . = &T7Y)
- 3p° } <miy
PYS = (80°~ 75° - 30° (£ swm of o)
= ?5"’ % 45};)




05w 3[23.77 < F(ats Y7 < e

3yl
_ - 3Ba
o - P £ e
237 x T bt a4 <MD —— L (n
-4
= -\;La“?é
3
= a
3;3,? | <A
Bt B |
(¢) Given ] 7t 9
24
725..3a " 7
34
77 >
- @)
iy
. 82
?
= 2‘5‘%‘ <AL
(¢)a) 0]’”5 T 729
q“f - 57*'3 Zm
° 1ng 2 At & =-3
Compary p. A

(i) 4" x 3™ - 36 g 4103 = 3

i - N O A
* 1 36 } <M 4 }
Jé"

. ot =8
- <k17 Lom=2
X l,,g

A=) <MD

S

i
- ¢
/} -

-

ar




: 400
Qé[:) 'ﬁ‘m /)a&ftd' = m

>
- [ 400
- Jevords (Shown)
2v+3 ) e
kg ' - 40&
(v Tim pased V-4 1V
‘= 400
2v-4

= ( 220 Gends  <BYY Nt o siaphfy!
V-2 -

(i) L em, . goa <m>
V-2 ly+3

200 (2v+3) = 4ou(v-2) = 2% (v-2) @v+3)
400V + H00 — 4%V + §od = 24(2v* -V -—(,)! <y
430 = 24 (2v*-v-4)
i1 = 3(2v’-—v~b)
15 = &v*-3v -9 <m>

Gy2 - 3v - 193 =0 (Shown)

_(-3) = [=3)*- 4(6)(-13)

(v v= <M
2(6)
W P pToy
i

V= 5.923033%13F o ~5-427073777
V= 5.93 (3 89 fg) o« -543 (3 ff?"ﬁﬁ‘)

V> ~-5.43 or 5*‘]3; <R\, K17

: 40D .
V) Time taken by Jothua = 5927073777 3 ( v>0) LMD




4. Mf‘:‘l\g oimila iﬂ‘av“i . loem
h 7 {Sen
e L tom
loh = %+ [0§ o
3h = (0S5
h < 35 <mi>
Volume: ej{ wih poprom cup

a—
-

3440.0+3 956

= 3440 (3573.745.)% <))




0%  h=3(8+5t-t%)

@) Whn t=1, p=3(8+5@)=F)
E-=-£%{( RS

<A

. (¢iy - From 3{'&?};,“ _Max. \nbgh}' ‘j’ P_!_bjb?l ~. 43 m [Aw} %2_5*{”4,__553,%]

Gy Length of Tine = 4.4 -,/i;..ev <miy
| ~ 3.8 s <o [ puyr 3bs —> &s]

S — Sl

Gty Het daker x s.g’s;w [ Awph 628 —» bts]

b &

(d) (?r‘hﬂ and (6:&'9} ‘f(’ o -’mau-} dravia .

45 T (9 :*’5;’3::::
———————— R AL

fa’{f‘-ﬂ‘;’ o Curvi "..5‘
9 1 —

F ooUmlg | LHLAD
LAty ~10.mjs 7 “%mjs ]




