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Answer ALL TWENTY SIX questions. %y
Write your answers in the spaces provided. O/,)

You must write down all the stages in your working.

1 Ali, Beth and Chari pay rent on a piece of woodland.
The annual rent that they pay is such that

the amount Ali pays : the amount Beth pays : the amount Chari pays =13 : 8 : 11
The amount that Chari pays = $2563

Calculate how much more rent Ali pays than Beth pays.

® Find sole factor
=333
)xaz
@ Wuulkiply o) oy 433
@ Substroct Tew mucda Bt PAYS - 1864 = 1165
from how nuch R poys
$ o HeS. ...

(Total for Question 1 is 2 marks)

8(2x + 3)°
8x+12

/
//

o 4
Talee put focke of U

2 Simplify fully
Toke ouk &

=Ux+b

__________________ Ux+b .

(Total for Question 2 is 2 marks)
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3 Without using a calculator and showing all your working, evaluate

3 5

Give your answer as a mixed number in its simplest form.

@ Wnike ol frackions as  improper

@ Flip second. faction and. Mty

= = X
) 2
- 3q1 ........... 2R
= 2‘3T (Total for Question 3 is 3 marks)

4 Ashley takes3 hours and 36 minutes to walk around a lake.
The distance she walks is 11 520m.

Calculate Ashley’s average speed.
Give your answer in kilometres per hour.

® Convert vyt o kvt ond hours

0 1000

@ (odadate speed:
Speed = distance
tme

—=3dum/h

e B kilometres per hour

(Total for Question 4 is 3 marks)
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5 Liam started a new job on a salary of $45 500

At the end of 1 year he is given a pay increase of 5.5%
At the end of each subsequent year he is given a pay increase of 1.25%

Calculate, to the nearest $, Liam’s salary at the end of 3 years after he started the job.

OFind pay odier | yar. OFind " and. odd this on
1007 + =
X =
X —3
+ =
@Find pay after 2 more yeaxs. 2 Find o ord add, & o
100/ + = x _
9 =
x( ) - , _
o @Find of and add. thig
X =
+
- $ ... B8 0.

(Total for Question 5 is 3 marks)

6 The straight line L has equation 2y — 5 =3x

(a) Find the gradient of L

Reounge in towms of y=ma+c,whave m is te gradient.

+5
. *H [ - a.
Al 0
| I . .
y=mndic;
(b) Find the coordinates of the point where L meets the y-axis.
¢ is the y-inkencept
=2

2
ond the ot-coohdinafe is O whove L maeks y-onus

(Total for Question 6 is 3 marks)

4 MR 0 000
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7 Arthur has 10 cards.
Each card has a letter on it and the letters spell the word PICCADILLY

010]6181C1010/0]0]0

Arthur selects at random 3 of these cards.

Calculate the probability that he selects @ in that order.

© Find probobiliby o pcing each loktin of PAL.

EMUkipW in the erden, P(P)x P(R)< PLLY and. QssLML it is wiheut neplaement.

X X

I
g~ gl

(Total for Question 7 is 3 marks)

8 Without using a calculator and showing all your working, solve the inequality

6x —x—12>0
0 Factonise quaddakic )
. , Nk 2 nunloers (3 Define
93 4+ g add togve - ond
/ / Mgy 1 give ~322 * x
A -9 ond 8

@ Fincl veobs omdh droro quodnatic.

3
‘ 9‘<-9§,‘>‘->§ ______________
|

\ (Total for Question 8 is 3 marks)

5
MR 0 00 A —
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9 The function fis defined by %

3x C
f: x # =2 O,
T o+ 2) N

Express the inverse function f ' in the form £ : x +— ...

OReploce $0x) with y and. neosonge to Make x tha sulgieck.
_ 3=

T alw+ 2)
%[+ 2)
Qama\xgg REECE
At | ey < 3x
dny+Hy= 3
R )-r::gm
9= (3-2y) 2 e ot
= (3-2y) 4 '
E Tap )+ -2y
@Reploce % wwith £7:% ol y witha
e L;:u Yot
£l ix— 3@
(Total for Question 9 is 3 marks)
6
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10 Without using a calculator and showing all your working, express 2+ %8 2,
| | + /8 O’/)
in the form a + Vb where a and b are integers.

Omale denominabon habional by mutkipying oy 2-43

b-43 _ 0-843
2+438 = 4 b -48
@ Divide by -4 ond mohe one sud 2 -ai3
-b43 8
a0-34% _ /(-5+ ) 12-208-64% +8 = 0-2E
v i 3 | de
- -G+ R 2 L g
-8 -aw | -8
==-5+ rJ-g'l

4+ QI8-A143-% = -4

(Total for Question 10 is 3 marks)

7



11 Given that —3x” + 6x + 2 can be written in the form a(x + b)’ + ¢ where a, b and ¢ are integers, @06(/

find the value of a, the value of b and the value of c.
Here you. nord. o complebe. $he wpare.
OToke put foctor of -3 from firk two toums

["2 - Q%J +3

@ Conplele square 0 ypw wwould normally

(:(:c -1y - l]-'-l

@ WNuitiply touns w brachal by -3
(x-1Y+2+2

a=_=3
b=_=V
C= D

(Total for Question 11 is 3 marks)
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12 The incomplete table and pie chart below show information about the favourite type of %

chocolate of 440 adults. (od
o
%
Type of chocolate Number of adults

Milk 209
Plain

White

Total 440

Find les for Wiake and wilk by
"’o'.% s{wlﬁmw,{ 360

Plain

144°

Complete the table and the pie chart.

e tobol angleonoud bhe contre is 300" and Plin takes up |44° o} Hhak.

X =
360
Subbtroch Pain ond Milk fom totad fo, Wiile.

(Total for Question 12 is 4 marks)
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13 Here is information about the age, in years, of each of Jelina’s five children when written (4

in order.
a b §+a 2b+a+3 2b+a+5
It is given that

a is the age of the youngest child

a#b

two of the children have the same age

the mean age of the five children is'10.6 years

Calculate the value of ¢ and the value of b

Show clear algebraic working.

aum of all ages

wean = 5

+bt a4+ +db + +3420b + +5

S 5
Y +l,',_ -r%
5

4 +% +8=53

(Total for Question 13 is 4 marks)

4 +% =45
8+ 1k =90 <
2 Sub b=J9.
=2
2
*’Ca i )
b(-) = J-b
g +1(2)=90
8 +d =40
=qo
_wL 33 a=
=2 b=
10

P 6 2 01 8 A0 1 0 2 4



14

Diagram NOT
accurately drawn

The diagram shows a triangle ABC.
The point D lies on AC so that BD is perpendicular to AC.

LBAD = 64°
LACB = 28°
AD =2cm

Calculate the length, in cm to one decimal place, of BC.

O Find ongjes on the {;rsu\ﬂlo, ABD. Angles n o. tria.ngle odd o 190°
= 80-90-

@us sine ruke to find

& __b_
SinA SinB
sin90 =sin
= ——x<in90
sin

Quse sine e again ® fing B by considonivg ARBC.

 —

= —T—xsi
£ 4 n
%°-']' ........................... cm

(Total for Question 14 is 4 marks)

11
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1
15 (a) A:(i _;) B=|? 72
- 2 2
Calculate 3A —2B
Subtraction _of 2x2 Motanices:

3 - = -
5 -2 -2
-4 2
(b) = (_i _j) QP = (_1?) —1;]
Find the matrix Q M;Plﬂ."\a A% 9 Modnices:

Lo ]

0 | [«» + 1) (0)-2+1)
-0 -13| % = L1000 4e1) (-10)-2) + -R)

(Total for Question 15 is 4 marks)

12
— R 0 0 00 A
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16

The diagram shows a circle JKML.

JKP and LMP are straight lines.

JK =3cm, KP=2.5cm and PM = 2 cm.
ZJPL = 74°

Diagram NOT
accurately drawn

Calculate the area, in cm” to 2 decimal places, of triangle LKP.

Triub\ﬂle LJP is simlor *"M‘”‘L’I'E PMA.
: : 55
|55 A+

a5

Area of o. btriangle= LobsinC

x x x%\V\ = 8%0%
% 8.26

............... 8-26 sz

(Total for Question 16 is 4 marks)

P 6 2 01 8 A 0 1 3 2 4



17 (a) Write 0.0234 in standard form. y and |O.

0-&9(%4 = 2 MxI107?

10”1072

(b) Write 2.40 x 10’ as an ordinary number.

2.40 0 0 0.
vuuuUJ _au0,000
10' 10*10® fo* 10®

(c) Calculate, giving your answer in standard form

2.5 X% 10101 Lau)S 0# IMS:
5x107
. n m-h
Show your working clearly. a ~& = o
— = —x1D
199
= 0.5x10
ux 1o~
198
= 5 X lOng .................. 5 x|0 ......................
(Total for Question 17 is 4 marks)
o . Indices Laws:
18 (a) Simplify 3wy~ X 4w
(a) Simplify 3w’y y aMx e QM
3 x4 = (3x4)x x Aol o gmh
=l Aything o the power mﬂ)" = oM
o} 0 equuls 1. T
=2 a® = H
______________ 2w
E)
(b) Simplify (25x%)*
............ LT S

(Total for Question 18 is 4 marks)

14
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19

y (®)
Diagram NOT K
accurately drawn
B
E
4 F C
The diagram shows triangle 4BC and triangle ADC.
E is the point on BC and AD.
F'1s the point on AC such that AB, FE and CD are parallel.
Given that AB = 3 cm and that CD = 7cm,
calculate the length of FE. il +
Tringles ABC and FEC 0re simulow =
. = + Y
FC
= 3% 3¢
2 4 FE=23 AC

f—_—

AW § =3X —
Triangles  AFE ond ADC are Swuloo 7

= =3x2.
10
— = =al
— K =
—_ R X —~
= /
=" e?’ .......................... cm

(Total for Question 19 is 5 marks)

15
D0 D 00 0 W O A A —
Turn over
P 6 2 01 8 A 0 1 5 2 4



20

The diagram shows quadrilateral ABCD.

The region R consists of all the points inside the quadrilateral that are

(1) closer to DA than to DC,

(ii) less than 3 cm from the side DC, Measuye 2em o +he it of OC ond. dvaw o Line
gamlm to DC.

(ii1) more than 4 cm from B.

Using ruler and compasses only and showing all your construction lines, construct and
show, by shading, the region R.
Label the region R.

(Total for Question 20 is 5 marks)

J
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21

Diagram NOT
accurately drawn

The diagram shows a shaded 7-sided shape ABCDEFG.
The points 4, B, C, D, E, I and G are 7 vertices of a regular polygon with 11 sides.

ZLGAB = LZAGF = x°

Calculate the value, to 3 significant figures, of x.
Show your working clearly.

%Nﬂ&wiNMWWcmyeﬂ.&3W%WNP%%M:
(n-2)x 180
nh

(1-Dx180

Totol swm o} angles of o polyopn: (n-2)x 120
sww omgles o shoded sagion : ( ~9)x180=900

584.0... + a = QOO
9. =13I0.90...

(Total for Question 21 is 5 marks)

17
R 0 00 A Turn over
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22

4 B
4cm 4cm )
76° Diagram NOT
accurately drawn
0
C

The diagram shows a sector OACB of a circle, centre O.

OA=0B=4cm
Angle AOB =176°

(a) Calculate the area, in cm’ to 3 significant figures, of the shaded sector OACB.
Anao. sof o cincle = rrr
30 -0 =

0 <™ x( )1 = 34.6538...
~ 31.3(3s4)

(b) Calculate the perimeter, in cm to 3 significant figures, of the shaded sector OACB.
Poninuker of a ciccle = Qmr

ORCB - 14.226... + - + "+ = 23.826...
~ 23

(Total for Question 22 is 5 marks)

P 6 2 01 8 A 0 1 8 2 4
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23 y is directly proportional to x’

x is inversely proportional to the square root of w. .,
O,
y =729 when x = 4.5 ”
x =25 when w=0.16
Find a formula for y in terms of w.
[
o oL —
=k =0
k=—
0=
k = ——
k=:15x
=8 =
10
= 8 =—
Substitube =10 jinb> @
p\3
=g/t
= 8( 1000)
WA W
3
- M 2r SO0 W
Wdw
2000
,,,,,,,,,,,,,, AW,
(Total for Question 23 is 5 marks)
19
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24 (2x+ 1), (10x — 10) and (35x — 5) are the first three terms of a sequence.
The first term of the sequence is (2x + 1) where (2x + 1) # 0

After the first term, all other terms of the sequence are found by using the rule

‘multiply the previous term by d’
Given that x is an integer,

find the value of d.

@Qx+1) (10x-10) (35%~5)

Forum 2 equations and. solre sivulbaneously fev % and d..

R+ 1) - 1 = (102L-10) (102 -ID) = (35x%-5)

_ (1o -10)
(Qn+1))

Substivube . inbd the Seconol equation and. ssive fov .

10at] 10092 -1002¢
1002 -200¢ +100
aaet =(35%-5) -10 |- 100 100
100? 2005+ 100 = (35%~5)(2x+)) 10022 - 100> - 1003¢ + 100
1002 ~2007¢+ 100 = FOo2 + 25w - 5 = |00 - 20 + 100
30w -2351+(05=o
0% — 455+ 21 LIRS
.o_,,C i =0L);g ax| 3 -0
P -B+FI=0 ¥ ‘
ax3= 4 Wk 2 numbers mn,lhplg’gb 1l 35« | -5
(% - -2)(an - )TV M ond odd give 157
x -)‘r x - =0 -4 ond -) FO012-10% + 35y -5
A = A +AB ~5
(x-P(2x-)=0
Sub %=7 10(+) - 10

w-F=0 Au-1=0 - —_—
AG 3B ‘))-a , ” )1: |
—_ ‘:agxg- : = }—0—:— 4

|
2 4+ d= .

% i G ink(au =y
(Total for Question 24 is 5 marks)

i R 0 0 0 AR
P 6 2 01 8 A 0 2 0 2 4



|25
C :
Diagram NOT

accurately drawn

ABC is a triangle.
—> 3) —> X —>
AB = (_2) BC = (Sx) where x > 0 and ‘AC‘ =5

9
Find AC as a column vector.
Show clear algebraic working.

Sub %=

/ﬁ= *EC) (3+m)

000 0000000 00000 I Ian0000000000000008

>
%o x A=\ sy -2
- + (S'x

- ()

2
(3eaf (52-2) = 5"
0+ bn+n* 2 4 35%-abx+ 4=235
| e 49&—'1=°D.3
= 1378 ~Hx —6=0
\ b=
(lz%' )(I':'>'x.+6)

£
(- {1B3x+6) =0

o= =0
oG e

L>'>t>0
=l

i
3

(Total for Question 25 is 5 marks)

J
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26 A small ball is thrown into the air from a point that is 1 m above horizontal ground.

The ball moves vertically upwards so that at time ¢ seconds after the ball was thrown, the °oo,/>
height, 4 metres, of the ball above the ground is given by N\

h=1+kt'-5f where k is a constant.
At time ¢ seconds after the ball was thrown, the velocity of the ball is vim/s.

(a) Find an expression for v in terms of &k and ¢.
To find o ewpression for veADCIkyY , Your S diffoentiate the owpression for displacement
Wgomml. atls for difprentiation is to “bring down tha power and. cubtract 4%

h=|+kt-5¢
V=k-(25t""
V=0t ¥ =k=l0b

Given that the total distance travelled by the ball between the instant when the ball is
thrown and when it hits the ground for the first time is 161 m,

(b) calculate the value of £.
Yhe velociby will bt D e the ball ison the ground.

&wstim h=28
Sulstitute b g
Bl x20 x 20
I+ kt -5t =h C 30+|'- ')
l+k -\ -5 "___h - 1600)
4_
P kl SILL 'r C k qo
0 "ps =
20
1425 =h
. ﬂ N
(h x 2)-1=
k=40
L—> Qh = - 1620 "
+":'2C; = 2] L) - (Total for Question 26 is 6 marks)
TOTAL FOR PAPER IS 100 MARKS
22
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