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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 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.
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Answer all the questions.

I The graph shows the monthly gas bill for a household in Singapore.

Monthly gas bill
80

Cost of
gas ($)

Jan Feb Mar Apr

(a) State one aspect ofthe graph that may be misleading.

Answer

month

tll

O) Explain how this may lead to a misinterpretation of the graph.

Answer

tll
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2 It takes 8 men to paint 2 houses in 4 days. Given that all the men work at the same rate, how
many days would it take for 6 men to paint 3 houses?

Answer t3l

3 Factorise completely

(a) l2ax + 2by - 3ay - 8bx ,

(b) 2xz -7x-ts.

Answer t2)

Answer ttl
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4 (a) Sirnplifu (a+b)'z-(a+b)(a-b)

Answer

(b) Hence find the exact value of 10122 -l}l2x988 without using a calculator

Answer

t2l

tzl
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s (a) Given that, = rrT,express m in terms of Tand *.

BP- 260

t2l

O) Hence find the value of a when T = 4 and, k = 5.

Give your answer correct to 4 significant figures

Answer m :

Answer m : 12)
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6 It is given thatyis directly propo(ional to the cube of (.r+2) andthatl,=4whenx=2

(a) Express -v in terms of x

Answery: ...

O) Find the value of :r when y = 32

Answerx:...

tzl

tzl
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7 A map is drawn to a scale of I : 20 000

(a) Ifthe actual perimeter ofa school is 3600 m, find the perimeter ofthe school on the map.

Answer

BP-262

t2)

(b) Ifa plot of land has an area of 4,5 cm2 on the map, find its actual area in square metres.

Answer

...... cm

2m t2l
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8 The graph below shows the line y = -2x + 4 .

v

(a)

x

t'=-2,r+4

A student stated that the following simultaneous equations will have only one

solution.

l=1x+4
3Y = 4x+12

Do you agree or disagree with the student? Explain.

Answer .....

t2)

F

l I

')

I
1 -6 5 -4 J a I

-)
0 I

\
3

i4 5

.A

-A

-R

76

(b) On the same grid, draw the line r = -3 .

(c) Find the area ofthe hiangle formed by the lines x=-3, l=1x+4 and the x-axis

t1l

Answer unic'z [2]
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9 There are some cows and chickens on a farm.

The animals have a total of35 heads and 110 legs.

By forming simultaneous equations, calculate how many more cows than chickens there are

Answer

BP-264

tsl
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l0 ABCD is aplotof land such that,4B = 20 m, BC = 12 m, CD = 5 mandDB= 13 m.

C

BP - 265

l2l

5

(a) Show that angle -BCD = 90"

Answer

O) Calculate angle CIB

12

B

Answer atgle CAB :

A
20

PartnerlnLeaming
266

t2)

D



BP - 266

Answer m t2)
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1l Kelly is planning an expedition. She explores two possible routes.

(a) If she travels on route A, which is 150 hn long, she expects to cover 2x hn per hour.
Route B, which is 52 kn long, has more challenging terrain and she would only be able

to cover (r- 2) kn per hour.

Write down an expression, in terms of .r, for the time, in hours, she expects to take on

(D route A,

Answer hours [l]

(ii) route B.

O) She estimates that route A will take 30 minutes less than route B.

Write down an equation in.r to represent this information and show that it reduces to

x2 +44x-300=0.

Answer

PartnerlnLeaming
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(c) Solve the equation x2+44x-300=0.

Answer x =

(d) Calculate the time, in hours, that she expects to take on route B.

Answer

or

BP - 268

t3l

hours [2]
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t (a)
3-r-10 2(x-5\

solve _ >
53

Answer

Answer

t3l

(b) Hence state the largest prime number that satisfies the inequality I# t ?

. ..tll

PartnerlnLeaming
272



BP.?72

, A box contains 2 red crayons, T blue crayons and 11 yellow crayons

One crayon is drawn from the box.

(a) Find the probability that

(i) the crayon is red,

Answer . -. -

(ii) the crayon is either blue or yellow

Answer

(b) x more blue crayons were added to the box.

The probability of drawng a blue ..uyon i, no* ] .

2

Find the value ofx,

ttl

tll

PartnerlnLeaming
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3 Samantha has 3 cards labelled 29, 30 and 35.

She has another 3 cards labelledl,.B and C, wherel,.B and C are whole numbers.

The mean and median ofthe six cards is 31.5 and 31 respectively.

The mode is an even number.

Given that ,4 < B < C, find the values of A, B and C.

Answer A

B=

c=

tll

ttl

tll

4 The diagram shows cone I which has a volume of 400 cm3. Cone A has radius r cm and
height i cm.

h

Another cone, cone.B, has a radius that is 150% that ofcone I and a height that is 50% that of
cone l. Find the capacity of cone B.

PartnerlnLeaming
274

Answer cm3 121



BP-274

5 The test marks of20 students are recorded in the table

(a) Construct a stem-and-leaf diagram to represent this set ofdata-

Answer

Stem Leaf

Key:

(b) Find the median mark.

Answer

(c) One more student who received 2l marks is added to the data above.

Find the new median mark.

PartnerlnLeaming
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0

2

3

t2)

t2l

25

ll
6

21

t8
15

24

30

I

I

28

I

0

9

5

29

I

I

I

22

23

l8
4

5

6

9

Answer t1l

I
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6 (a) Simpli!

(b)

(c)

2a -a
a

Write as a single liaction in its simplest for y-y'!-*y!' (ssz')' 20y'z

Answer

Answer......

.....t2)

t3l

Write as asingle fraction in its simplest f.r +-#)

PartnerlnLeaming
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7 A solid metal sphere has a total surface are a of 9162 cm2 .

(a) Show that the radius ofthe solid metal sphere is 27 cm, conect to the nearest integer

Answer

O) The solid metal sphere is melted and then moulded into hemispheres of radius 3 cm

each.

Find the number of hemispheres that can be moulded.

t3l

PartnerlnLeaming
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(c) It costs $0.40 to paint I cm2 ofa hemisphere.

Samuel wants to paint the entire surface of each hemisphere,

He claims that he can paint the surfaces ofall the hemispheres within a budget of
$49 000.

Justi$ why his claim is incorrect.

Answer

t3l
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8 Triangle,4BC is congnrent to tiangle XYZ

D

(a) Find angle XYZ

X

Answerang)eXYZ= .- tll

B

A C

YZ

(b) If the perpendicular distance from B to lC is 4 cm, frr,d, XZ.

PartnerlnLeaming
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9 lllXYZ is a parallelogram. The point ,S lies on the line YZ. T"he line 7Y cuts the line -{S at ,4
llX = 16 crn, XA : 8 cm and Z,l = l0 cm.
Tiangle WAX is similar to triangle IlS.

W 16 cm
X

Z l0 crn ,t

Show that lS = 3 cm

Answer

Y

t3l

8cm

A

PartnerlnLeaming
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10 The variables:r andy me corurected by the equation y=2x'-2x-4-
Some corresponding values of.r andy are given in the table below.

x 1 I 0 I 2 3

v 8 a 4 -4 0 b

(a) Find the values ofa and 6 .

Answer a :

b= tzl

(b) on the grid on page 13, draw the graph of y=2xx -2x-4 for -2< x<3. t3l

(c) Use your graph to find the values ofx wheny:4.

tzl

(d) State the equation of the line of symmetry of the graph of y =2x2 -2x-4

Answer tll

PartnerlnLeaming
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NORTHBROOK5 SECONDARY SCHffi L
IVIATHEMATICS DEFARTMENT

2 E}PRESS
fuIAIHEMATICS

EI\ID OF YEAR P$PER I G SCHEIM TO2I

1

-t tt Misleadrg:
Itisnot certdn whelher to us the height oftla 'tas" or the arca of tlre "gas"
to compare the vaft:e.

BI

1b Explamtion:
Fr aderc mfiht misinbrpt t that Febn:ary gas bill is less than half thrt of April
dr:e to the armof tla'tad'.

BI

Accep any
re levant
e xplarntion

1 8 men b peint 2 houses in 4 daln
I man b paint 2 horrses in 32 daln

6 men b pint 2 houses i* TUup'6
. 32.

6 menb pflnt I bouse rn 
lr-dalE

6 men h paint 3 horrses in I dale

Ml - direct
popodinn

Ml-
irwerse
puprtion
A1

3a l2ax +2bX-3aX -*x
=l2ax-?nt+?bt -8bx
= 3a(4x-l) - 2&(4x -l)
= (4r-y)(3a - 2&)

M1

A1

1b 2x1 -'l x -15

= (2x +3)(x -5) B1

4a (a +&)t -( a +&)(a - &)

= a7 +b7 +2r,b - a2 +bl

=2b1 +2ab
M1

A1

PartnerlnLeaming
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fr a=1000,&=12

2bt +2ab

= 2(12)t +2(i000X12)

= 288+24000

Ml -
srrbstitution
ofa end b

A1

5a t;
-"Tr

lml
It -i
m J' Ml-

squaring
both sides

A1
)D Icf

m = """":-4n'

= 
5i4')
4r1

-2.R264
=2.026

M1 -
suhstitution
of lard t

A1
6a

,y =.t(r +2)j

whenY =4, x =2,

4=k(2+2)3
.4
lf, = "-""""""'=

{2 +2)'
I

l6
I

1 =:_(x +2)!
tb

Ml -
srrbstitution
ofy and r

A1

)

lc 4r1

kf
m = """":-4r'
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tll:
r =fi(x+:l'
wheny= 32

1 _.,tt= *\x+)).
(x+2)3 =512
x+2=8
x=6

Ml-
s uhsttrrti o n
of,I

dl

?a lcm:200m
Ittm:Sffim

M1
A1

?h I rm:200m

Icml:40B0mt

4J cm2 : lt0 1tr0 nf

Ml -
c orwersion
to afta
scale
A1

6A Disgree.

"y = -2 r +4 tnd 3r = -6 : + 12 hxre hfrtiie number of solutioru

because thr two linrr equathru an iilcilical

B1
BI

l
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8b Bi
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8c !troxsl
2'

1(
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4
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ll Let.r be the number of cowE on the farm.

La t7 be the number of c hicke ns on the farm,

.r+J, = 35 (I)
4.!'+:J = 110 (2i

Fmm(1):

x=35-/ (3)

Srrb (3) int (2)

4(35 -y) +2y = 110

140 - 4/ +2/ = 110

-2t =-zo

"I =15

srbX = 15 into (3)

x=35-15
x =20

the re are 5 mnre co'm than chickens

M1-
t-r:nnUg
t'm
e quatiors

Ml- use of
srrbstitution
or
e liminf,tiDn

A1

A1

A1

10a B'=13"
B1 =169

G1 +DC = 122 +51

G1 +D( =169

Bythe irorverse of lsthagoms tlu orEfiL

tnEngle DCB is right angled be cause DB2 = G" + D( with IECD = 90".

Ml - show
DBr and
CB? +DC1

A1

lBb anzaa =fi

rcqE=,*"[#)

= 36.870

=36.9'

M1

A1

I
PartnerlnLeaming
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1Dc .df,+S

20
/ n+\

cos36.8?0o="-'-
20

r{.D+5 = 16.000

,4D=1I.0 m

or

tarr,:ilB= 12

AD+5

ian36,870'= l2
AD+5

r'Dri: L2

tan36.8?0'
,4D=11.t1 m

or

By Pyf tmgoras' The orerq

,4Ett =(ID+DC)1 +8Cl

201 =(/D+j)t+l2t
(AD+5)1 =ZSt'

,{D+5 = 16 or -16 (rcj)

dD=1lm

Id1

A1

or
MI

A1
Or

MI

PP {f dtd
not tEjBNt

-16

AT

l lai 150 't5
.\-

B1

1 laii 5'l

t-)

E1

1 1b 52 150 I
x-2 2x 2

104r-150(.r - 2) I

2x(x -21
104r-150x +300

'j

1

2x1 - 4x 2

-92x +6[0 = 2x' - 4x

2xt +88x -600 = 0

x? +44.r- 300 = 0

M1

M1

A1

l lc rt +44.r- 300 = 0

(x+50Xr -6) = 0

r=-J0 mdx =6

Id1

41, A1

E
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lld tuject: -50

Time hken

6-l
= 13h

[,I1

A1

?
ParlnerlnLeaming
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2 Erp rEs EoY 2 02 2

3x -10 , 2(r -5)
)J

9x-30 210(r-5)
9x-30 210x-50
9r-10x 2 -50 +30

-x ) -20
xS20

M1

M1

A1
1b 19 B1

?ai 2t
20 10

B1

2aii t) B1

?b 7 +x 1

20+x 2

14+2x =20+x
2x- x=10-14
x=6

M1

A1

3 A=10

C= 3l

B1

B1

B1

4

lrO.srl'to.snl

=t.tls(Llrr,h

1.125x 409 = 456 r*:
M1

A1
5a Stem Le af

0 46

0155568899

??345S9

3 D

Key: 0l 4 re prese nt 4 m ark

82,1,0
PPfornokey
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5b 18 +18

?

=18.J

M1

9c 13 B1

Ea a7-a
fr.

_ a(n -1)
a

=f, -l

M1

A1

5b 3t1la zi .27xj
{5X22)t 

' 
2EX1z

_3x112zz . 27 xll
25X1za'20X12
'lx't)'z' 2Uv 'z

=--x.-3-
^- 1 a aa ID! Z Ztx !

=4t
45

M1

(expam ion)

MI (H cFl

A1

EC 2 _ 6{n-1)
m+2 m1 -4

2(m-2) 6(m-1)

{m+ZJ(m-2J m1 -4
2m-4-6m+6

m'-4
-*n+2
m|-4

M1

M1

A1

4m1 =9162

11 ='128.99

r=2'lotr=-27(NA)

trll

41, A1

7l) )
Volume oforre hemispta n = irllt
V olume ofthe sphere =

4
; B{.2'1J'

Number of iurn:spfrrr, = f ,tZ:t} + 
LaB(3)31 

= 1458

M]

MI, A1
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Surftc e arca of oru hemrsplu re = 3 d3)1 = 2'l r
Totd cogt =27i3.142)x $0.4tlx 1458

Total cost +49475.19
He requires mEre than 548 000, rhLE hi! cleim E incorred

hl1

M1
A1

105 B1

sb A
I6Irr =E

4

at-

tEnJS'

4

tax2ll'
AB =13.8
P.a _ 1,7 a

M1

M1

A1

I ,+Y fitr
A.S r.r
816
/.,f 6

24.,f = 3 cm

M1

M1

A1

10a a=0
&=8

B1

B1

't0 h 0 n graph p ap er 82 - all poinE
plotted

cE ne dly (8L

fEr 4 orrect
Foint! !
83. -!mooth
qlla dretic
cul.l]e

10c x=-l.5orx=2.5 81, 81

10d x=0.5
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