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t hour 15 minutes

READ THESE INSTRUCTIONS FIRST

Write your index number and name on allthe work you hand in.
Write in dark blue or black pen.
You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or correction fluid.

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

lf working is needed for any question it must be shown with the answer.
Omission of essentialworking will result in loss of marks.
The total of the marks for this paper is 50.

The use of an approved scientific calculator is expected, where appropriate.
lf the degree of accurary 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 r, use either your calculator value or 3.142.

Parent's I Guardian's Signature:

Total i
I

115

lTurn over
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Ansr.ver all the queslions.

I Expand and simplify the following.

(a) 3a(9a+l)+2(10 -2u')

(tt) (6c.*7t2

Ansv'er ...... t2l

Ausu'er ..... 121

2 Factorise the fcrllowing corrpletely.

(a) -3b: + 86 + 4

t2l

116

Ansv'er

ITurn over]



(b) 4 -36e2

(c) t6dx1 -Bdx: -t2d

12lAnsv'et'

117

Ansver .....tll



3 Solve the simultaneous equations.

8p+q=32
5P -2q = -"1

Attsu'er p:

118

['Iurn overl



4 (a) A rectangle has a length of -x cm anrJ a breadth u'hich is ] of the length.1"
Given that the perimeter of the rectangle is 48 cm.
(i) write down an expression. in terms of "r, to represent the perirneter of the

rectangle.

rTnswer ...........t11

(ii) hence, lind the length and the breadth of the rectangle.

Length:

Breadth:

(b) Given that 4-r > 24,

(i) solve this inequality, reprcsenting your answer on the number line below.

Answer

l2l

(ii) hence, find the smallest perfect cube value of x which satisfies the inequality
4x 2 24.

Answer x:

t2l

nl

119



5 The diagram shou,s the graph of y = +
z

?,,;,,;.:'..

-r-

/

, 0 x

(a) Write do,rvn the gradient of the line .,, = 
'* 

1O .

2

Ansv,er ....tI]
(b) Complete the following table for ;, - -]x+ r;.

2

(c) Using the same axes provided, dra,uv antl label rhe graph of 1,= -1."-6. tl]

(d) Hence solve the cquation + = -1.**0.

t2l

tll,4 n.stter -r :

"r 0 1 4

v 6

120

ITurn overl



Au UNO deck consists of 76 Number cards. 24 Action cards and 8 Wild cards.

(a) What is the total number of cartls in the UNO deck?

Answer cards [ ]

(b) What is the probability of getting an Action or a Wild card?

Anstver ........Il]

Basketball

-l'he pictogram below reprcsents the nun:ber of students rvho enjoy playing ball games.

Each O represents 2 students.

(a) There are 26 students in total. How many students enjoy pltrying netball?

Answer .. students [?]

(b) Complete the pictogram for netball.

Ansu,er In the pidogram above fi)

(c) Find the ratio of students who enjoy hockey to those rvho enjoy tchoukball.

121

4nswer............: tl l



8 In triarigle PQR, PQ = f0 cm. QR :25 crn and PR == 33 cm.
Shorv that triangle PQR is not a right-angled trianE;I,:.

Answer

lll

122

[Turn overl



ln the giveri figure below, angle .4 is the interior angle of a rectangle antl angle,B is the

interior angle of a pentagon.

Calculate

(a) arigle B.

{b) angle C,

(c) the valuc of n if angle

Answer ........".tI]

C is the interior angle of a regular rr-sided pol-vgon.

123

An.twer n : 12l



l0 friangles ABC andPQR are coflgruent.

(b) Find the length of lC.

(c) Find angle QPfi.

(d) Iriangles ABC antl DBE are similar.
Find thc lengtli of BE.

Artstr;er BC : . . cm [l ]

Attsner AC: . cn [2]

Anstrer Angle QPR: .,- [3]

Answer BE: . . cnr [2]

A o"ri, D o,i,o

Write dorvn the length of BC.

124

[Turn overl



11 lt is given thaty is inversely proportional to the square of x arrcl rvhen -x: l0,I: 30.

(a) Find an equation connecting s and.r,.

Ans**er ...... t2l

(b) Find the value of y rvhen x = 20 .

Att$ter .....t1]

(c) Find the posirive value of .r 11,hgn r,, = -:-.
6

125
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READ THESE INSTRUCTIONS FIRST

Write your index number and name on all the work you hand in.
Write in dark blue or black pen.
You may use a pencilfor any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correction fluid.

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

I (a) Arrange the following numbers in descending order.

600/0, -0.26, l:-, o.i. o.ol
20

Answ*er 121

(b) The number of tickets sold for the Taylor S.,vift conceft was 55 000 when
rounded off to 3 signiticant figures. What is the largest possible number of
tickets sold?

Answer lll

2 (a) Express 1500 g as a percentage of 130 kg.

Answer ............9,'o i2]

(b) 20oh of a number is 800. Find the number.

,4nsv'et' l1l

128

[Turn over



3 Lionel N{essi takes l0 seconds on average to cover 12 rn during a football match.

(a) Express tlre speed of Messi in krn/min.

Answer ..... krn/min t2l

(b) Calculate the maximurn distance that Messi x,ould run during a full soccer
nratch of 90 minutes. Give your answer in kilorretres.

Atts:N'er krn t2)

4 Given tltat (a *lt)7 =(r4 and ab =15, t'in<i the value of a: + h: .

Ansy,er 121

129



5 A map is drawn to a scale of I crn to 250 m.

(a) Given that an expressway measures 20 crn o,n the rnap, find its actual
length in kilometres.

Artsv'er ......... km 12)

(b) The actual rvidth of a building is 150 rn. Find the widtlr of the building on
the map.

Ansv,er ......... cm t2l

(c) The area of a field on the map is 8 cml. Find the achral area of the field in
km2.

Ansv,er' ......... km2 l2l

130
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6 Solve the following equation.

i
I:x+5=20
5

Answer 121

7 Simplify the follorving.

(a) 3'tz + 3)':

x- + x-y

(b) 5-r-15.Y .{x-l?Y
6"t - 8;' 9.t - l2r;

Answvr L21

131

Ansv,er t3l



In the diagranr below, IAOC = 90o. AC =lJcm.Ol = l2cm,OB - y cm
OC : x cm and OD:6 cn . L,BOD is similar tc, L,COA .

12 cm

Find,

(a) the value ofx.

llnswer -

(b) tlre value of.r,.

Attsv'er

{)1
L-l

t2l

132

[Turn over



I A store has a total of I ?0 size 6 and size 7 basketballs. A basketball is chosen at
t

random by a student and the probability of choosing a size 7 ball is a.

(a) Find the number of size 6 basketballs in the store.

Answer basketballs t2l

(b) After losing .x numtrer of size 7 basketballs, the probability of choosing a

size 6 ball is norr I. f in<i the value of x.
2

Attswer x = t3l

10 Civen that it took 5 days for 15 workers to paint 5 houses. t'ind the number cf
rvorkers needed to paint l0 such houses in 3 days.

133

Ansy,er ..workers Lzl



l1 The stem-and-leaf tiiagram below shou s the nurnllt:r of hours a group of teenagers

spend on gaming in a rveck.

Time spent on gaming in hours

013 s

112458
2100a244s67i
3lrs9
4ls

Key: I l2 means 12lrours

(a) State the rnodal time spent garning.

Attsw'er ........hrs il]
(b) Calculate the mean tirne spent gaming.

An-su,er ............hrs t2]

(c) Find the me<iian time spent gaming.

Ansv.er ...........hrs 121

(d) A teenager is randomly selected frorn the grr)up. What is the probability of
the teenager spending less than 20 hours on gaming'?

Ansy;er l2l

134

['furn ovcr



12Constructaquadrilatcra|ABCDsuchthatAB=6.5cm'BC=8cm,CD=l0cm,
/ABC=110., IBCD=45'' t3l

Using the figure you have drarvn.

(a) measure the length of line lD.

(b) measure IBAD,

Ansv,er.... " [1]

(c) nteasure the length of diagonal BD,

Attstrer "'"''"cm tl]

(d) rnark the point M in the quadrilateral where,&f is the intersection point

betrveen the 2 cliagonals in the quadrilateral. tl]

135
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[Total:4m]

No. Workins Remarks

(b)

I (a) 3a(9a +l)+2(10-2a2)

=27a2 +3a+20-4a2

:23a2 +3q+20

[M1(expansion)l

[A1 (simplification)l

(6c +1)'?

= (6c)2 + 2(6c)(7) + 72 lVtt (using special algebraic identity)l

=36c2 +84c+49 [A1]

Alternative working (not using identity):
(6c +7)2

= (6c + 7)(6c + 7)

=36c2 +42c+ 42c+ 49 [M1 expansion via'rainbows']

=36c2 +84c+49 tAU

137
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No. Workins Remarks
2 (r)

(b)

3b ,,+2 I +2b
u A+2 | +6b

if- i4 l+8b

[M 1 (show factorisation)]

OR

3b2 +8b+4

= (3b +2)(b+2) IAU

Method 1 (take out common factor 4 as tlre finit step)

4 -36e1

= 4(l -9e2)

= 41'1 -(34'z)

= 4(1+ 3e)(t-3e)

IMlI

[Al (using special algebraic identity)]

Method 2 (tske out common fsctor 4 as the lsst .steol

4 - 36e1

=2'-(6e)'

= (2 + 6e)(2 - 6e)

= 2(l + 3e) x2(l - 3e)

= 4(l + 3e)(l-3e)

[Ml (using special algebraic identity)

tAll

X 3b +2
b

+2
3b) +2b
+6b +4

138
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[Total:5ml

No. Workins Remarks

(c)

Method 3 fuot usine identitvl:

[Ml (show factorisation)]

OR

= 4(l + 3e)(l-3e)

l6dx3 -8dx2 -l2d

=4d(4x3 -zx2 -3)

[AU

IBU

2xr *6e l+l2e
zL -a, l-n"
4 _36d l+0e

OR

x 2 -6e
2
+6e

4 - 12e

+ l2e - 36e2

+3e

-3e

x
I
+3e

4 - 36e2

139

ly+3e
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No. Working Remarks
3 Metltod 1: Elimination of q

8p+q=32 -- (1)

5p-2q=-l --(2)

(l) x 2:

(2) + (3):

16p +2q = 64 -- (3)

2lP =$3 lMll
p=3 IAll

Sub p=3into(l): 8(3)+q=12
24+ q =f2
e =8 IAU

Method 2: Elimination of p

8p+q=32 -- (1)

5p-2q=-1 --(2)

(l) x 5:

(2) x 8:

(3) - (a):

40p+5q=l$g

40p-l6q =-$

21q =163

Q=8

-- (3)

-- (4)

IMU
IAl]

Sub q=8into(2): 5p-2(8)=-l
5p-16=-l
5p =15
p =3 IAU

Method 3: Substittttion of q

8p+q=32 -- (1)

5p-2q=-r --(2)

From (1): q =32-8p -- (3)

Sub (3) into (1): 5p-2(32-8p) = -l IMU
5p-64+16p=-l
2lP = $3

P =3 tAll

q =32-8(3)
e =8 IAU

SubP:3 into (3):

140
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[Total:3m]

No. Working Remarks
Method 4: Subsfitution of o
8p+q=32 - (l)
5p -2q = -l - (2)

From (2): 5p -2q = -1
2qt

P =:i: - (3)

/'t-_ r\
Sub(3)into(1): 81"=' l*q=32\5 )

8(2q -l) + 5q =160
l6q -8 + 5q =160
2lq =163

I =8 IAU

Sub q=8into(3): O=T
p =3 IAll

tMll

141



No. Working Remarks
4 (a)

(b)

Perimeter of rectangle
.x .rr

= -T+ir+-+-33
3x3xxx

= _+_+_+_
aa
JJJJ

8-r

J

8-t

--48J

8x =744
144

8

-t=18

Length
-"7
= 18 ctn

Breadth

-I

J

= 6ctn

4x>24

(ii)

IBU

lMl{ - follow through mark for (i)l

[Al for both lengthL and breadthl

(D

.t > 6 [Bl - for inequality] .r > 6

(ii)

#t-F+
3456789

[Bl - for number line]

If .r is a perfect cube, smallest possible va.hre of -r : 8 IBU

0 marks for
whole of (ii)
if this first
step is
rnissing
(hence).

Bedok View Secondary Schoo!
Mathematics Depa rtment Marking Scheme

[Total:6m]

142
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[Total:6m]
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[Total: 2ml

No. Workins Remarks
6 (a)

(b)

Total number of cards in the UNO deck :'16, +24 + 8: r08 IBU

P (Action or Wild card)
24+8=-

108

32

108

- 8 
rBrl

27

Follow
through
error-mark
frorn (a)

144
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[Total:4ml

No. Workins Remarks
7 (a)

(b)

(c)

Number of students who enjoy playing netball

: 26 - 3(2) - t(2) -2(2) - 2(2) - 2_s(2) IMll:26-6-2-4-4-5
:5 IAU

OOC rBU

Ratio of students who enjoy hockey to those who enjoy tchoukball
:2:5 tBll

145



No. Working Remarks
8 Pg'

= 202

= 400

QR,

= 252

= 625

PRl

=321
=1024

Sun of squares of shorter two sides

= PQ' +QR'
= 400 + 625

= 1025

But square of the third side PR2 =1024, not 1025. IBU

Therefore, PQt +QRt + PR:, so Pythagoras' Theorem is not

satisfied.
By the converse of Pythagoras' Theorem, triangle PQR is not a

right-angled triangle. tAu

IBU

Bedok View Secondary Schoo!
Mathematics Department Marking Scheme

[Total:4ml

146



No. Workins Remarks
9 (a)

(b)

(c)

Angle A: 90' (interior angle of rectangle)

Angle B

_ (5-2)x180"
5

_ 3x180'

5

= 108o

Angle C
= 360" - 90'- 108'

=162"

[M1 (int angle formula)]

lAu

(angles at a point)

IBU

Method 1: Interior snsle formula (for resular oolvgonl

(n-2)xl9o" 
= 162. [MU

n
180'r-360" =162"n
180"n-162on =360"
l8on = 360o

n =20 IAl]

Method 2: Erterior angle formula (for resular polvsonl

360'

n
360
18n
n

= l80o -162" [Ml (ext angle formula)]

=l8n
= 360

=20 IAU

P error if
wTong or
missing
reason

P error if
wTong or
rnissing
reason

Bedok View Secondary School
Mathematics Department Marking Scheme

[Total:5m]

147



No. Workins Remarks
(a)10

(b)

(c)

(d)

BC
=QR
:9 cm tBu

By Pythagoras' Theorem,

AC)=AB1+BC1
AC2 =722 +92

AC2 =144+81
ACl =225
AC =15 IAU

Angle QPR: Angle BAC
: l80o - 90o - 53.1o (angle sum of triangle) [Ml:36.9o I,{U

Triangles ABC and DBE are similar.

BE _DB
BC AB

!! =-!- tMr{l9 6+6

BE6
-=_912

BE = 4.5cm lAll

Follow
through
frorn (a)

Bedok View Secondary School
Mathematics Depa rtment Marking Scheme

[Total:7m]

148
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[Total:5ml

No. Working Remarks

11 (a)

(b)

(c)

k
! =-;

x-

When x: l0 andy : 30,
,-

30 = ^.
10'

k=102x30

k = 3000

3000
-v - --7-

x-

When x = 20,

3000
" 20-

3000
t, - 

-

'- 4oo

t:'7 \

5
When v::."6'

5 3000
-=-6x2

5x2 = 18000

x2 =3600

x=60

lMu

IAU

IBU

IMU

IATI

0 mark if
student's
final answer
included the
negative
value ofx.

149



Bedok View Secondary School
Mathematics Department Marking Scheme

(a+b)2 =64

a2 +b2 +Zab=64

a2 +b2 = 64-2(15) tMU

a2 +b2 =34 tAll

[Total:2ml

No. Working Remarks

I (a) D,0.63,60o/o, o.\, -0.26 IB2l
Deduct I mark
for I mistake

(b) ss04e [Bu

[Total:3ml

) (a) l5oo , loo
l30x 1000

=l.l5oh tAU

[MU

(b) 8oortoo
20

= 4000 IBlI

[Total:3ml

3 (a) 1)s6gsd-- x $' 1000
:0.072kmlmin

[MU

lAu
(b) Max distanc e : 0.072x90 [MU

:6.48 km [AU

[Total:4m]

151
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Bedok View Secondary School
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5 (a) l cm:250m
Actual length
:20x250
:5000 m
:5km

lMll

lAll
(b) Width on the map

:,1.,x150 lMll
250

:0.6cm lAll
(c) Area Scale : I cm: :(250x250)m2

8 cmr : (250 x 250 x 8)m:

= 500000m2

:0.5 km2

IMl-change to area scalel

IAII
[Total:6ml

f.r+5=20
5

3 _-
--r = l5
5

3x =75
x =25

lMll
AI

lTotal: 2ml

lMl - for using pythagoras' theoreml

152
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7 (a) 3xz +3yz
x'+xy

_32(x + y)
x(x + y)

=y
x

[Ml - for factorising numerator and denominatorl

tAll

(b) 5x-l5y .4x-12:t
6x-8y 9x-l2y
_ 5(x-3y) . 4(x-3y)

2(3x-4y) 3(3x-4y)

_ 5(x -3y) ..3(3x - 4y)

2(3x - 4y) a@ -3y)

[Ml - for factorising all terms]

IMI - for flipping fraction I

-17-'8 IAII P if answer is
in improper
fraction

[Total:5ml

153
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8(a)

*=JE
x=5 IAII

8(b) 125
-=-6y
I =2.5

lMll

lAtl
ITotal:4ml

9 (a) Number of Size 6 basketballs
)

= ax 120 lMll)
= 48 lAll

(b) 48 _1
120-x 2

120-x=96
x = 120 -96
x =24

IMl- For fonning the algebraic equationl

lMll
IAII

lTotal:5ml

No of Workers No of Days No of Figures

15 5 5

15 L0 10

150 1 10

50 3 10

l0

lMll

Number of workers needed = 50 lAll

[Total:2ml

154
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ll (a) Mode:20 hours lBll
(b)

Time spent on gaming in hours Total horurs

0 35 8

1 2458 59

2 0002445677 235

3 159 105

4 5 45

Total: 452

M"un:452
20

:22.6 hrs

lMll

lAll

(c) )) t)l
Medran = 

-

2

= 23 hrs l82l
(d)

Probabilitv = a'20
aJ

=-
l0

lMll

lAll Accept 0.3

[Total:7ml
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t2

[Bl - for drawing lines AB, BC and CDI
[81 - for drawingl ZABCI
[81 - for drawing ZBCDI

(a) 3.3 cmt0.l cm [Bll
FT if answer
is accurate
from the
diagram
drawn

(b) 87'+ lo [Bl]
(c) 7 cm [B1l

(d) Mark point Mcorrectly [Bll FT if pointM
is marked
accurately
using the
diagram
drawn.

ITotal:7m]
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