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significant figures. Give answers in degrees to one decimal place. :

Forn, use either your calculator value or 3.142, unless the question requires the answer in terms of .
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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.
() 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.

ARSwer (@)......ccooooiiiiiiiiiii 11
Bhk= 1]
(X = i [11

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

ABSWEF (@) v 2]

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

[1]
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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
ARSWEY .ooovv i sides [3]
4 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
1
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.
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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.

ARSWEF (@) v vveei ittt i, km [1]

Without the use of a calculator and leaving your answers in standard form, evaluate
(a)  3.2x10™+7.9x10°,
)  1.2x1077 -1.9x107%,

©  (3x10%).

Answer (@)........coooiiiiiiiii [1]
(B e f1]
(C) s [1]
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7 The first four terms of a sequence are 5, 11, 17 and 23.
(a)  Write down the 8™ term in the sequence.
(b)  Write down an expression for the general term of the sequence.
(c) Is the number 591 a term in the sequence? Justify your answer.
ARSWEF (@) e [1]
(B) e (1]
(c)...
.................................................................................................................... [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
F
¢ D
(a) Show that ABFE is similar to ADFC . State clearly your reasons.
(b) Find
@) Arca of ABFE
Area of ADFC’
(i) Area of ABFC
Area of ADFC
ARSWEE (@)oo e e
............................................................................................................... [2]
(DI e e (1
(BID) et (1]
5
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10

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

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

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

Answer (@)....oooooviiiiiiiiii (2]

There is roughly 250 billion stars in our galaxy, the milky way. The nearest planet that is a
candidate for human habitation 1s 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,

(@)  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.

Answer (@)........cociiivivieiiiiiiiii [1]
(D) e e m [2]
(C) e years [2]
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11

students to sketch for the Mid-Year Examinations.

The table below lists 5 of the E-Maths Paper 1 equations that Mr Chen wanted to test

~Equation | - Equation =
A y=4(37)
B xy =100
C 3x-2y-5=0
D y=10-3x"
E y=n(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]
}: .ﬂy
Equation Equation Equation
Equation Equation Equation
L 3
X
Equation Equation Equation
7
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12 A, B and C are the points (-1, 4), (5, 7) and (3, 4).

(a)  Find the length of 4AB.

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

------------------------------------------------------------------------------------------------------------------------

.................................................................................................................... 2]
(©) State the angle in A4BCthat is a right-angle.
Answer (c) Angle............cccoeveenn. [1]
13 Given the line 2y +3x—4 =0 and the coordinate P(-6, 7),
(a)  Givenalso that the line intersects y = 1 at (, find the gradient of PQ.
(b)  Find the equation of a line that passes through P and R(-1, 1).
(¢)  Find the area of triangle POR.
Answer (@)........cocoviiiiiiiiiiiiii, (3]
(D) e, {31
Q)i units? [1]
8
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14 (a)

b)

©

(@)

Express x° —6x+5 in the form (x—h)* +k.

Answer (@)....ccooooiiiiiiiii e

State the line of symmetry.
Using part (a), solve x* —6x+5=0
(c)x =

Hence, sketch y = x” ~6x+5 on the axis below.
Label clearly, the intercepts, and tuming point.

(@

v

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

[2]

[]

[2]

03]

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 + ) (2x —y).

(a)

(b)

©

(a)
()

In the diagram below, PORS is a square and PQX is an equilateral triangle.

2p-8p’
6p+3

2 —
Given thath = , express x in terms of @, b and y.
Y

Given that = 3y = —% , find the ratio x : y.

5x—-4y

Simplify the fraction

Factorise completely a* +16b> —8ab ~2a +8b.

1 3
T +——— =4
4x° —4x+1 2x-1

Solve the equation

Hence, without solving, deduce the solutions for the equation

L +—3—=4.

(a-l)2 a—1

The line XY bisects ZPXQ and ZYPQ =15°.

(@
(b)
(©)

Prove that ZXPY = /SPY =75°.
Show that AXPY is congruent to ASPY.
Prove that ASPY is an isosceles triangle.

P 15° 4]

S R

FSS_3E MYEEM2 2018
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1 1Y?
(a)  Simplify3274°67 x%[a 2b4] +(ab"), expressing your answer in positive

indices. [3]
(b)  Giventhat 7%=3 and 7°= 8, find the value of 72232, [2]
() Solve the following equations.

e 2]

(i) 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.

@ 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]
(v)  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.

Calculate the volume of each popcorn cup.

[4]
[The volume of a cone is %rcrzk.] ﬂ

BP-~99
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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.

BP~100

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

modelled by the equation & = 3(8 + 51— 7).

Some corresponding values of ¢ and 4 are given in the table below.

H

0

1

2

3

4

5

h

24

36

42

42

36

24

(a)
)

(c)

(d)

Calculate the value of p.

[1]

Using a scale of 2 ¢m to represent 1 second, draw a horizontal t-axis for 0 <7<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

@)
(if)
(iii)

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

o mm o e e A Em Em mm e —— S EE MR T M wn e M e e R M M Em e e M BN RN EE Em TR M = MM EE Em S ew e e Em e oEm o

L e e e

maximum height of the pebble above sea level,

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

time taken for the pebble to hit the water.

— e e mm e mm A MR SR M Em e e e e e M LS N e e MmN EE e e M Em Em e e e
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Qn | Solution Marks
la | 1485=3"x5x11 Bl
Ib | k=3x5xl1l Bl

=165
l1c | 1485X = LCM x HCF B1
_ 5940 x 45 180
1485
Za | x-1<5-x
2x<6
x<3
5—-x<2x+17
~12<3x
~4<x
4<x<3 B2
2b
O O
«— —> B1
-4 3
3 | Interior angle of equilateral triangle = 60°
Interior angle of nonagon = O-2)x180 _ 140° M1 (Nonagon)
Interior angle of unknown polygon = 160° M1 (Int. of Unknown)
Exterior angle of unknown polygon = 20°
Number of sides = 360 _ 18 sides.
20 Al
4a | Let d be the distance that Billy travels.
d
el <
3.90+ 0‘4><0.3_14 B1
4b
3.90+ £k <14
4
15.6+3d <56
3d <404
d5131z13.466 M1
15
Al

Maximum distance = 13.2 ki

11

PartnerinL.earning
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5a

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

Bl

5b

lem : 2km

lem? : 4km?
0.25cm? : 1km?
0.2525c¢m? : 1.01km?

M1 (Square)

Al

6a

3.2x10% +7.9x10°
=3.2x10" +0.79x 10"
=3.99x10"

Bl

6b

1.2x1077 -1.9x10™"®
=1.2%x10"7 = 0.19x107"7
=1.01x107"

B1

6c

(3x10™y*
=27x10%
=2.7x10%

Bl

Ta

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

Ans: 47

Bl

7b

T =6n-1

Bl

Tc

7, =591
6n—1=591
6n =592
n=98—2—

3

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

DM1

Ra

B E A

C D
ZFEB = /FCD (Alt Angles, BE//CD)

ZEFB = ZCFD (Vertically Opposite Angles)
. ABFE is similar to ADFC (AA)

B2 (Reasons)

8bi

Area of ABFE
Area of ADFC

_ (ﬁ] _4
CcD 9

B1

12
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8bii

Area of ABFC
Area of ADFC

1 xBF xh
_2 = (Triangles of common height)

l><DF><h
2

2
3

Bl

Oa

ch\/z
T=kJL
1.2=%k0.36

12

~Jo36
T=2JL

M1 (Form Equation)

Al

ob

L increased by 300% to 4L

T, =2JaL=4JL
4L -2VL

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

2JL

M1 (New L)

M1 (New T)

Al

10a

250 billion
=250x10°
=2.50x10"

Bl

10b

3x10%m/ 5 % 60s x 60 minx 24k x365.25days x12 years
=1.13607x10"m
=1.1x10"m

M1 (Form expression)

Al

10c

Time taken
B 1.13607x10""m
 265000km /
_ 1.13607x10" m
 2.65x10°m/h
=4287056604
=17862730days
=48905.5 years
= 49000 years (2s.f.)

M1

Al

11A

Equation A

B1

13
PartnerinLeaming
104

BP~104



11B
Equation B B1
11C | 4
Equation C Bi
11D |4
Equation D Bl
l11IE |4
Equation E B1
12a Ml
|4B| = J(5— (1)’ + (7-4)
=6 +3?
= 3\/§units
=6.7082
= 6.7 lunits Al
12 | 1BC|={(5-3)* +(7-(-4)?
=22 +11* = 55units M1 (Find BC)
|AC] = /(-1-3) + (4— (—4))}
= /4% +8? = 4[5units _
X i , , , . M1 (Find AC)
v AC] +|4B[ =(345) +(445) =(5V5) =|ac]
" AABC is aright-angled triangle
(Converse of Pythagoras Thm) Al (Reason)
12c¢ | Angle BAC is the right angle. Bl

14
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13a | Wheny=1
2y+3x-4=0
2)+3x~4=0
3x=2
2
ng M1 (Find x)
2
1
of5)
7-1 .
Mpp =—% M1 (Gradient Formula)
6=
-2 Al
10
13b . = 7-1
"6-(-D)
_ 6
T s M1 (Find m)
Subst (-6, 7Yand m=-1.2iny =mx+¢
6
T=——=(-6)+c
5( )
1
C:"g M1 (Find c)
Y75
13¢ _1 2 )
Area= Ex(?-—-l)x[1+§]—5umts Bl
4a | 2 _6x+5
=x"~6x+9-4
14b | x=3 B1
l4c | (x—3)*=4
x-3=%2
x=3+2=1,5 B2 (Must use part (a))
14d
B2

- labels of critical
points (Turmning point,
y-intercept, X-intercept)

B1
- Shape/Smoothness

15
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Solutions to MYFE 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=% ?—X+8
v a

x:y=17:7
(a—4b)a ~4b-2)

3
x==orx=1
8

a=E ora=2
4

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

In AXPY and ASPY,

XP = 8P (proven above)

ZXPY = Z8PY =175° (proven in part a)
PY = PY (common side)

AXPY is congruent to ASPY. (SAS)

Q

ZPXY = 6(2] (line XY bisects ZPXQ)

= 30°
ZPSY = ZPXY (AXPY = ASPY)
= 30°
£LPYS =180°~75°~30° (£ sum of A)
= 75°

LPYS = Z§5PY =75°,. ASPY is an isosceles triangle. (proven)

FSS_3E MYEEMZ 208
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5(a)

5(b)

5(ci)
S(cii)

6()

6(if)

6(iii)

6(iv)
6(v)

8(a)
8(ci)
8(cii)
8(ciii)
8(d)

6
a3
e
352
72bA3a — 2&
27
x=-8
x=1
Time taken = 400 _ ( 400 )seconds
v+3+y 2v+3
Time taken = 400 = 400
v—4+v 2v-—-4
= ( 200 ]seconds
v-2

) a)

... 617 -3y —193 = 0 (shown)

v=-5.43 (3 sig. fig.) or 5.93 (3 sig. fig.)

Time taken by Joshua = 44.8 seconds (3 sig. fig.)

Volume of each popcomn cup = 3440 cm® (3 sig. fig.)
p=-18

maximum height of pebble = 43 m [Accept 42.5 m to 43 m]
Length of time = 3.8 s [Accept 3.6 s to 4 5]

Time taken = 6.3 s [Accept 6.2 s to 6.4 s]-

Gradient = —9 m/s [Accept —9.9 m/s to —8.1 m/s]

FSS_3E MYEEM2 218
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=] <& 3%-] £ A+F
=<l and M €AFT

"’G<31 24 < F
192 A4
-2 A 2% <M
“2¢y =+ <MD

Smallesy value sf- Ay = C4)(—2)

-
-

- B
“gw*, LBy

lagert valke of (21ey)(2A-y)
= [“{j“* wtuf o (‘Hz-f)
- 4(4}2" - ,Bz

. 4 <81
K2l
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. |
§2(a) M - 2?“”*”')- <mi>

bp+3 3(2p)
= 2pU2pT(1-2p) >
3Lpr)
= 2p {I-2p)
Lt o <

(k) b = [a(x"-&)
J

pr = 25 s
, 7
b’y :
o = A28
-{M;”" poush have 2!
o
LY
{¢) X+ 3y g
5X- 4y B
X+ 9y = (04 -8y 3 <>
ﬂJ‘S T
g .2
T &
= X = I >
y = 17:7, <A

Partnerinl.eaming
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A3(2) g% ¢1bb>-8ab — 22+ §b

= (a-45)" - 2(a-4b)

-

<MD

-

(a~4b)(a~ 4 -1}& <A

(v) i 3
2 — T — ’::.:.?.
-4+ 23 -1
4 3
(21 ""f); —m - 4‘ <m#> -~ FathociCing £1* 4% 1}
[+ 3(2-) =4 (_ZJ!-ff
[+ ba-3 = 4(*~ 41+1)
2 A
A-2 = (o™~ (b + 4
6> -2+ 6 =0
OB fr+3 =0 <>
: hY
(BA-3)01~1) =0
A= % or A=1 <A
2
[ .2
{5&*!)2 a-~| - 4‘
B L ring o ~ =
J ’OMPQ 5 o .4 % (Pﬁt)
Q = 2(‘% or a= 2
o = %_-»
- q:% a a%Z% <md>

PartnerinLearning
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BP~112
Q4. (a) X?Q = 60" (7 POX i %u-;lam! o)

<Hiv
SOOLXPY = 6D° 4 IS°

= 350

SPy = qo° -157 [+ PORY is @ Tqmact) 5 .
= }Sn

N R R L

(1) " XP - rq Pa% hf %ae‘}ak.;a! a)
= Sp (. PARS is a Iquare] >
. XP =SP
In AXPY and ASFY,
Xp = Sp [ prove aboe) Coptet et with

tofud ordtr 1

XﬁY - 5?}’:?5” (Paven  pack {4))} [eagens’
— M2
PY = PY (Gammm Sielt )

: , . —p muit et
CAXPY = ALY (mf)& <A g swst

O PRY = B (fiwe XY byt 29x8) j >

= 300
PSY = pXY [ AXPY = &alry) j my
= 30° -

PYS = 1800 - 357 - 30° (£ sumof @)

| T §<33>
O PIs= 9Py - 7,

SLAIPY it an sosahs iangle . (prven)
_ Vil (gt

112
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056 of3a7s7 « E(ath )7 + (s o

: e 3B
- - i L
* 34767 x }L(ab Y os a0 ;2 _%niﬁf*) :a
= a‘?&“%
- az
jb'gi . <HID

72£..3n . 7
T34
?b}z } <mp
=
aF
- &1
“3'}""
= 5 <A
(o) qmbj = 729
qxw . {7”5 <miy
Compasing At S5 =-3
po (oop. <AD
() ‘f" x 3 = 36 2 41*3;’{' o
91 ._3& < Q 3 (7 }(MF)
Jé" . \} S
A=/ <k17 . =2
S A=) <HD
T
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440

QL () ‘ ol =
'ﬁme Pm‘ NP,
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