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Answer ALL TWENTY NINE questions.

Write your answers in the spaces provided.
You must write down all the stages in your working.

1 Solve the inequality 7x +3 < 4x—15

Here wust bring all x ferms to one-side
4 ?z+':’>§‘+:x:—l5) "’w%mm%rmsb the other
-4

3Ix+3-15
3xg-ig &3

+3 Lx(-6’>+3

________________ XE£=b ...

(Total for Question 1 is 2 marks)

2 Show that

First woke oll fractions improper:

Now £lip seond. fieckion and. multiply:

5 6 3
e

(Total for Question 2 is 2 marks)

P 6 1 9 0 6 A0 2 2 4



3 The nth term of a sequence is given by 3n* + 11

Calculate the difference between the 6th term and the 9th term of the sequence.
Find the 6th trm by substiiking n=6
30 %1 = 3(36)+ 1)

Find #he. Oth trm by substitiding n=0
3%+ = 38D+

Subtrack v find difference:

-=B 35
(Total for Question 3 is 2 marks)
4 A=2x3x5°

B=22x3*x5x17
(1) Find the Lowest Common Multiple (LCM) of 4 and B.
Draw O. Venn Diagmm:

T

(i1) Find the Highest Common Factor (HCF) of 4 and B.

D)

(Total for Question 4 is 2 marks)
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5 The price of each sandwich in a cafe was increased by 4%
Chris bought a sandwich after the price increase for $3.64

Calculate the increase in the price of the sandwich Chris bought.

Here you awn use the mutkiplier Colenloke increase:

Y - =0.\4
Ito price intreoses by 47., the extro 0.\

47. hhos bean 0dded On 4he 1007..
le- + =

$ o Ol

(Total for Question 5 is 2 marks)

6 Giventhata:b=3:5and thata:c=7:4

finda:b:c
Give your answer in its simplest form.

Malke a term
e same by
maluing it the
lowest common

muttiple of 3
ond 3.

x3

a:b:c= Q|35’& ................

(Total for Question 6 is 2 marks)
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Diagram NOT O(/O
e

accurately drawn
8.5cm 9cm 6.8cm 7.2cm

7.6 cm
9.5cm

The diagram shows two triangles.

Show that the triangles are similar.

+wp Similar triangles must share a coMMon scale Rutor.

—= 125

— =125

=135
Since ol) sides on Hongle B con be mulkipied by 135 o get fiongle A,they

must be similar.
- Shown

(Total for Question 7 is 2 marks)
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8 Giventhat y=x*- 8

X2

find Q
dx ”
The geneml rule fov difforentiokion is o “bring down fhe Dctor ond. suletract 1"
Yy=x - 3x
‘_ig_ = - -\
0 X g

dy _ o2 o2
Ot

(Total for Question 8 is 2 marks)
9 The table gives information about the number of brothers that each student in a class has.

Number of brothers | Frequency

0 5

— B o0 N

1

2

3 |
4

Calculate the mean number of brothers.

o = Sum of (no. brothers x frequency)

totol frequency
Mean = + + + M
* .t &

=13
22
1> Since you, cannot have o fockion o & brother

................ Lo

(Total for Question 9 is 3 marks)
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10 Without using a calculator and showing your working clearly, find the value of the
integer a so that

V180 — V27 — 20 + V147 = a(v/5 +3)
Rewnite ol curds os mudkiples of 5 and. 3.

Complete  sulpbractions/ addition:
T T s = S 4443
=4 ({5 +43)
a=_. %
(Total for Question 10 is 3 marks)

x+5 x-3
+
5

11 Solve =2

Show clear algebraic working.

Yo must have the same denominakors 4o 0dd. frackiovs:

(x+5) + U (e~3) _

X

Sx +25 + Yx~12

20
Simplity \ QX, + |3
xa0 Q )
Ax +13 = 40

Qac D.?D—la

9 x=34)q

=2

X= K S

(Total for Question 11 is 3 marks)

7



12 The diagram shows a half cylinder.
l Diagram NOT
accurately drawn

The half cylinder has a length of xcm and a semicircular cross section of diameter 5 cm.

The volume of the half cylinder is 357 cm?

=
o
=
V3ady SIHL NI 3LIIM LON &00

Calculate the value of x.

You must work backwords to find x.

Vblume of o cylinder= nrr2 x length

9
LS :
3 / g
X ) R %
X = =
5.4
. 2 -
= Z
+a.s’% a5 ]
o
A
o
=
m
>

X =

(Total for Question 12 is 3 marks)

13 (a) Simplify m'?+ m? <
M +Mm=M - q )
. Mo =
=m g
2 =
. . o o)
(b) Simplify fully (125p°w?)?3 =
= Z
(aspPwd)* = =
-
7
- P
= %
T
o

(Total for Question 13 is 3 marks)
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14 Given that

find an expression for p in terms of m.
Give your answer in its simplest form.

Stort by sudoing h v e denominater:
6 +5=6 +8

= +S

= .5

|
S

Find expression for p:

ams |
p=__ Sm+l0 .

(Total for Question 14 is 3 marks)

P 6 1 9 0 6 A0 9 2 4
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15 Akash drove from his home to his friend’s house. ®0/

The distance Akash drove was 190 km, to the nearest 5km. 2o
His average speed for the journey was 62 km/h, to the nearest km/h.

Calculate the upper bound for the time taken by Akash to drive from his home to his
friend’s house.
Give your answer in hours and minutes, to the nearest minute.

Speed

Upper bourd, for time = Upper bOund distance
lower bourd. speed

gssansioly, you wank to find the lorgest value for tima.

uprVbOtLV\d fortme = ——

= 3.13008... hours

3.13008...- = 0.1300...
0.1300... x 60 = 3.304.. . pun

X 3 wun

....................... > o hourS .o ®e . minutes

(Total for Question 15 is 4 marks)

P 6 1 9 0 6 A0 1 0 2 4
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16

C
5 Diagram NOT
\.. accurately drawn
4 I5 [l
1.4 mI
[ 1 []
B D

S5m

In the diagram, 4B represents a vertical wall and CD represents a vertical building.
The height of the wall is 1.4 m.

The bottom of the wall, B, and the bottom of the building, D, are on horizontal ground,
such that BD = 5 m.

The angle of elevation of C from 4 is 75°

Calculate the height, in m to one decimal place, of the building.

Fimst draw o trpesiune akove to ctonnect tha two walls ondl dividle 1E o 0 squodW

and a thionge & Youcan oppy the sin rue.
Rementber angles in o triangle add up to 90"
o b

Sinh  sinB

sinlS - Sin?s

= —— xsinl5
sSinds

]
+

(Total for Question 16 is 4 marks)

11



17 The histogram below shows information about the age of each person on a plane.

30T

as+t

ao--

F requency
density

Lot
AT

0ST

0

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
Age (years)
There were 7 people on the plane with an age of 5 years or under.

Calculate the number of people on the plane with an age of over 20 years.

Praguencyy Density = Fruguency < Class Width

Since 14 cmall. syuases have o haight of 14, | small swmall squave showld. hawve o

uhﬂﬂhl: of D1

14
i =0

For tach catgohy ind frequency:
Fruquency = frequoncy density x Clogs width

n
w

I

______________ W3

(Total for Question 17 is 3 marks)

P 6 1 9 0 6 A0 1 2 2 4
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DIRECTLY PROPORTIONAL

18 A varies directly as the square of ¢ oY
A =950 whenc=5 @
Calculate the value of 4 whene =7
Since A is “disectly proposbional* 4 (2

Y proporbional” o 2, Aocc
A=kel where L is o constond:.

@ Find A whan c=3
A: 38 x
=1362 A= R

(Total for Question 18 is 3 marks)

19 Solve the simultaneous equations 5x —3y =21

3x -4y =225
Show clear algebraic working.
Sukbstitukion glintinaling vaniokios
®Reom.wﬂem of the cquakions in ferms of  [OMoke &M&daﬂ\u y v 1 e s
8 OF .
@ same signs Sulgtract /Ditferers: Signs add
© Swlestitue inko sthor aguolisn
x =165
|® Swhstituk to find Yy
Osub inb0 ficst cquation Jev . 3
X = R
-3
V= o TR

(Total for Question 19 is 4 marks)

13



20

Find
(a) A-B
Subtraction of 2x2. Matnices:

L S

|
!
[
;!
o
L\

0
) L
v -_—
s
[

N s
-3 =)
(b) AB
M;Ply'll\ﬁ ax&Mo&,m.co.s
_[ + +
+ +
[—25 |]
|5 3
-db )
5 3

(Total for Question 20 is 4 marks)

P 6 1 9 0 6 A 0 1 4 2 4

14




21

Diagram NOT
accurately drawn

ABCD is a quadrilateral such that the points 4, B, C and D lie on a circle, centre O.
EAF is the tangent to the circle at 4.

ZDAF = 78° ZBCD = 96°

Calculate the size, in degrees, of ZBDA.
Give reasons for each stage of your working.

Opposdte angles in o.cyclic quadnilakenal odd. & 180°.
180-70 =

Aq\ales ono shight Line add. to 130
180- g0 - o

Angle buween o tongenk amd o chond o the poink of centoct, is eouak
to the angls. subtendsd. byt thondl in the aliwwate somont.

(Total for Question 21 is 4 marks)

15
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s

) 20 x 253 . .
22 Given that 2 ( \/E) g can be written in the form 57

find an expression for y in terms of #.

Rauonile wWowthing W tovws of Sand s’nw\i{ig

Yxs x 52EN+3) _ y 5l0n+b 25:59.

/X - — 20 =4x5

V3¥Y SIHL NI 31IYM LON /

(8]

|
(9}

y=Hn+% SIS

(Total for Question 22 is 4 marks) \
\ J 855

) R RO A AR
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23 The function g is such that

g(x)=9—10x—5x2> for all values of x

Find the range of g.
Show clear algebraic working.

O Ditkrentioke gb). Thegineral rule for  diffurentiokion is o bing dewn puver ond
subtract 1.

QFind. mamw by eapaking to 0.

=0
+10 g D% = (OQHO
-l

o
-—
.

O Substitube inko g Jor gl

(Total for Question 23 is 4 marks)

17



vauy

ABCD is a quadrilateral. ;§:§§
Leaving in all of your construction lines, construct the locus of all points inside the ?
quadrilateral that are

0’0&
(a) 4cm from B, ,
Drowo 0w ofc of radius Yom woith (nkre B using compass. M o

(b) equidistant from B and C, 'fé“
Oraw arc of rodius dem with centre ok C. () s
Drow perpenditudon visec®r whewre oxcs maet. =
(c) equidistant from the lines DA and DC. S
Oaw are of radins Yom centered. ak 0. Q) :{{a}:
Drown cmale bisector.
The region R consists of all the points inside the quadrilateral that are more than 4 cm
from B, closer to B than to C and closer to DC than to AD,

N
0203

(d) show, by shading, the region R.
Label the region R.

‘ﬁla x?{ SO
XL
X X

o
X-SH
LV
RS X

33
AraSerete
GRS

¢
Cf
3

X

5

It

4
KKK

(1)

(Total for Question 24 is 6 marks)

XN
SRS
<

G0

A

M
09553

sotets
VS
<

OO
SIS

%

.

5888
IR
i

18
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DO NOTWRITEIN THIS:AREA DO NOT WRITE IN - THIS AREA

S DONOTWRITEINTHISAREA e

s

25 (a) Make a the subject of the formula B = ac + de

b= oc +de
-&QB-dQ = G.C}'-de

eg(aa-d?. _ sC
¢ =0

(b) Factorise fully 14x%° —21x°y?
Toke out oMl commen facters frem both parts:

I'-}x"\uj'-" -Ux3y 1= ?ac’y"(?.g - 31.")

(Total for Question 25 is 4 marks)

. J
19
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26

The diagram shows a circle of radius 2xcm.

The lines 4B and DC are parallel and 4B = DC = 2xcm.

. 4
Diagram NOT Q
accurately drawn

The area of the region shown shaded in the diagram is kx*cm?

Find the exact value of k.

AU sides of

Avg\es are
Mgesino. Giangls odd. to (30

180 _
> =

Angas oysund. o poink odd to 360.
360 -2(60) = D 129
= QU0

40 _

=
Find area o} segmonk and triangle:
O Seqmenk

Prea of 0. Citde= nrr?

%0 X

@ Twiongle
Area 2t O bziana\o.: HabsinC.

| .
-§X x X s\n =

Add ondl wmake 2gpol to kot
b + =kx?‘

-%-')L"-vaﬁ Sl ket
%1-&«\3 =k

ROB are equol soit is Qq/uﬂathL

(Total for Question 26 is 5 marks)

i R OO AR
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DO NOTWRITE IN THIS AREA DO NOT WRITE IN-THIS AREA

DO NOTWRITE INTHIS AREA

27 Aarya has a biased 5-sided spinner.

orange

When the spinner is spun once, it can land on blue or yellow or green or pink or orange.
Aarya spins the spinner many times and records the colour that the spinner lands on each time.
She uses these results to calculate the probability of the spinner landing on each colour.

The table below gives the probabilities that Aarya calculated for blue, yellow and green.

Colour blue yellow green pink orange

Probability 0.22 0.34 0.12

Aarya’s calculations showed that the probability of the spinner landing on orange is
3 times the probability of the spinner landing on pink.

(a) Complete the table for pink and for orange.

AU probalsilities add. to 4.

+ + + * =1
0.6 +%w=|

Y 30.32

x=0.08

When Aarya spun the spinner, it landed on green 90 times.

(b) Work out an estimate for the total number of times Aarya spun the spinner.

T5=1%0

AAAAAAAAAAAAAAAAA 350 ..

(Total for Question 27 is 5 marks)

21
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28

2o}
Diagram NOT \/’>
accurately drawn 2

In the diagram, ABCDEFGH is a regular octagon.
The area of triangle GEF is (4\/5 ) cm?

Calculate the perimeter, incm to one decimal place, of triangle BEG.

To find nkonion. angle.o} o vequlan polygon - (n-2)x130
n

=(8-2)x120
2

Area o} Hiangle= '—Qolos’mc

-'-x X % sin =

2
2 2
q

= lb

Use cosine rule to find QE,
ol=b +c ~ 2bcoosh.

0=

b=

C=
A=

=4 + 0 =20 Yeos

—2 .

=90 - 2.5
= 615
LEB( = 180~ 2
=45
22
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DO NOT WRITE IN - THIS AREA

DONOTWRITE INTHIS AREA

| DoNOTWRTEWTHISAREA

-
Use sine swde to find

a b

—-_—

sinA sink

sSinGb+. 5 - sinlls

- Xxsinb1.5
sinlis

Ponimaken, > +9
=36.30\...
~ 6.3

(Total for Question 28 is 7 marks)

............................. a 6-:" cm

Turn over for Question 29

J

P 6 1 9 0 6 A 0 2 3 2 4
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29 (a) Use the factor theorem to show that (x — 5) is a factor of x* — 6x* — 7x + 60 ®06

& (x-5) is 0. factin, subbing > WU give D

(P-6l=Y-3{=) + 0
=25 -190-35+60
=D

(b) Hence factorise completely x* — 6x* — 7x + 60

@ Complede Long divigien to obton quadrakic:

) -0 - +0

- -In

~lax+E0

0
@Fockonise - -12

L= 12= (-1 ) 2)

__________ (e=SYat=t(2+2)

(Total for Question 29 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS
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