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Answer ALL questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.

1 A is the point with coordinates (2. 10)
B is the point with coordinates (5, d)

The gradient of the line AB is 4

Work out the value of d.

- 4
=3
w-d4 = =1
o+ = 4
22 =4

or

sl=10 . &
S =i

d- e _—
3

A-10 = Ixa

— o 2
d = e+
,4': 2L

= 2%

(Total for Question 1 is 3 marks)
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2 Sophia pays £222 for a plane ticket.
She also pays 100 euros airport tax.

The exchange rate is £1 = 1.38 euros.

What percentage of the total cost of the ticket and the airport tax does Sophia pay for the

airport tax?

Give your answer correct to 1 decimal place.

oo Eu(ol

T;éd Cosé

= Arre+ £r2.¢4L = £24ap . 4L

= 186 — £771.46
1.3%

24 .'.,é’ %

(Total for Question 2 is 3 marks)

7

3

1 0 0 O rurmover »
S 5 3 6 07 A0 3 20



A sofa has 6 identical cushions.
Each cushion is a cuboid 18cm by 80c¢m by 95cm.

e e e e e D e . o

95¢cm
18cm

80cm

The cushions are covered with a protective spray.
The protective spray is in cans.

The label on each can has this information.

Spray in this can covers 4m*

(a) Work out how many cans are needed to cover the 6 cushions with protective spray.

Suchetl Grea = 2Tups = 2x0.G§x0.80 = 1.52

VIYY SIHL NI 2LIM LON 00
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2Fes = 2 yxd0.80x0.% = 0.28%
2 S des = 2 x O n0.I8 = 8.342

| cuslhmu i 2.'{ M‘

L cvilpes = 2245 = 2T
12. 9
—— 2 S,22C
4

So 4 <cang re1w‘re:J

(5)
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The information on each label is inaccurate.
The spray in each can covers 10% more than 4 m®.
(b) How will this affect the number of cans needed for the 6 cushions?
You must show how you get your answer.
E ecl, can 4.4 h"
2
3 cans 13.2 m
5.4, >ildeq
So 3 cans mould be enc‘v?l\
Wil need only 3 cans rok 4 e in previess pact
ot 4 veshion, So number bas been vedoced,
(2)
(Total for Question 3 is 7 marks)
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(a) Write down as a column vector

(i) a+b

(2)+()

I
YN

(ii) 2a+3b Z(ZL ) Us 3(;5_)

—
—

(3)+(4)

A
= %
D =

(2)

The vector ¢ is drawn on the grid.

=

(b) From the point P, draw the vector 3¢

(1)

(Total for Question 4 is 4 marks)
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5 The height (xcm) and the width (ycm) of TVs are in the ratio 9:16

VA
160 |-

T
1

(a) Use this information to draw a graph to show the relationship between the height and

the width of TVs.
Use values of x from 20 to 80

X =27

t:): 27x_l_§

-~ =%

,,,,,,,

140 |-

120

100 -

s0 b

60 | —

40 |

b+

80 X

20
20

30 40

A TV has a width of 90 cm.

50 60

Height of TV (cm)

(b) Use your graph to work out the height of this TV.

70

(2)

.50

(1)

(Total for Question 5 is 3 marks)
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I8cm Sin = @
O xcm H
30°
W - 3 . o
ork out the value of x >C S T 3 o
S
o
N = / 8 §i~3o
H = " e
X = 9em
(Total for Question 6 is 2 marks)
A train travels from Madrid to Malaga at an average speed of 183 km/h.
The train leaves Madrid at 0840
The train arrives at Malaga at 1128
Work out the distance the train travels from Madrid to Malaga.
a bt _8
1428 4% . 0.8 ket
Z l’\ tt 48 mina éo
0340
j)d""-“* = THine * S",«.(
= 2+ » &3
= SI2.4 Kn
{ ’ Z . 4‘ km
(Total for Question 7 is 3 marks)
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8 A hollow cylinder has radius » cm and height 6, cm.
3 spheres, also of radius » cm, are put into the cylinder.
Vo)Um'C A'€ C‘)’l.ntl-(/‘
T 4
= T L\ Volume of sphere = 3 mr?
it (A
- ere N
(a) Work out the proportion of the cylinder that is not filled by the spheres.
3
Volune o€ 3 f(Lcra =t 3)(_&7«-/‘3 = T
3
3 3 3
o GCmr —4wr = 2’ ot  £illed
aarf L ) ,
S e RS el ! Y - (‘ -co‘ {‘e “'
Lrrrt 3
=3
(3)
The height of the cylinder is increased by 2r cm.
Another sphere of radius cm is put into the cylinder.
Malcolm says,
“There is no change in the proportion of the cylinder not filled by the spheres.™
(b) Is Malcolm correct?
Justify your answer.
Mes  gnce  each 5'0k¢/¢ Lills Same Prcfbl"{m
of 1t part of cylider |
(1)
(Total for Question 8 is 4 marks)
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10 0 00O Tusmiover >
S 536 907 A0 9 20

9



€

r
9 The densities of three metal alloys, A, B and C, are in the ratio
13:15:21
1 m’ of alloy B has a mass of 8600 kg.
Work out the difference between the mass of 5m* of alloy A and 3 m’ of alloy C.
Give your answer correct to 3 significant figures.
- ()
Denniby o€ € = Hess  BCOS o gloo iy /n?
Vel )
_ 6 x I3 3
Dcnu"‘] 014 A - gLo X_’ RS/”\

?h? bt A = Beos x )30 = 37 2¢€.47 h'j

8
B
DQ\&SI‘\] aé c = ¥ioo x;Z__l k(s /h
Y
i e é120 kK
3»»3 A ¢ = Béoo x 21 »3 3 G
1§
B|‘€—\(-¢."¢n(4 = 372&4'47 - 3420
= 11 4L.67
= JifSo ks B 3 S.“(
10
(Total for Question 9 is 5 marks)
10 Write the following numbers in order of size.
Start with the smallest number.
0.045 x 10° 45x 107 450 0.45x 10!
T 4. x 10’ :4.-5';(;01' 4.5 x10°
-3 -1 3

4-C x 10 O-45'wl0/ 0.045x10 , 450
) £ o - — . AR
(Total for Question 10 is 2 marks)
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11 The accurate scale drawing shows a map of an island.

\\-

Seala
“liva ‘= SChkm
\ Cwm T 8 K‘-v\

A and B are points on the island.
The real distance, in kilometres, between A4 and B is 56 km.

Treasure is buried at point C on the island.
Point C is 35 km from 4 and on a bearing of 300° from B.

: th . _
Mark the point C with a cross (X) :/f‘ = 4..37%

X
So 4.31F e~ £on A

o6 on arC radhivt 4.1 e Can A
CSca‘Q dls»h/’{‘-e'( 53 fL\o"bLD'ﬂ-ynﬁy

(Total for Question 11 is 5 marks)
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12 There are 24 girls and 12 boys in a club.
One girl and one boy are going to be chosen to go to a meeting.

Work out the total number of ways of choosing a girl and a boy.

2d it =TS8R

(Total for Question 12 is 2 marks)

288

13 (a) Expand and simplify  (x +2)2x-3)(3x + 1)
T (152 +4x = 3x =6)(3=+")
= (2t 2 -C)(bvi-')
Iur W

= G - Tab =1Tx -k

(3)

(b) Simplify n'*=+n? = h - n
7
/2
n
(1)

(Total for Question 13 is 4 marks)
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| 14 a= 7 +Je and b= 63 +Jd where ¢ and d are positive integers.

< | Giventhate:d=1:9 c.d =14

L find, in its simplest form, the ratio a: 5 - :

P =7 A= ¢

o
=z & Lo

o
'§ s [T+ 1 {&3 +4¢

§A = (A+ P daxn +{4c

S le Faz 30430 = 3(G+)

e b & 3
[ 73
2 (Total for Question 14 is 3 marks)

=
;,.:-;t" 15 Two solid cones are mathematically similar.
52 Cone A has a volume of 120cm’
; Cone B has a volume of 960 cm’
; g Work out the ratio of the surface area of cone A to the surface area of cone B.
*§f: Vol = |26 : 960
Vol = 1+ 8

i - T
Lengths = Y- u8
= | 12
( » o, g =
=8 A (4l - / 22

2

X2 i .

S o — .
5= E
: | “ 4
=
g (Total for Question 15 is 3 marks)
2
= L J
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16 Here are 8 cards.

There is a number on each card.

’ O 0 0 L0 O
S 5 '3 & @ T A0 1T 4 26

Erin puts the 8 cards in a bag.

She takes at random a card from the bag and does not replace it.

Erin then takes at random a second card from the bag.

Calculate the probability that the number on the second card is double the number on the

first card.

2 2 - 2
I 7S 7 pe
A %
s 3 2z .3 ¢
E 6 ¥ 3 A
z
3 4
3 A Prab(?u( cask oulle "”f“"“') .
= B 8 7
& L= ¢
= ek
0
2
7
(Total for Question 16 is 3 marks)
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17 a, b, ¢ are positive integers such thata > b > ¢
N is the largest three digit number that has the digits a, b and c.
K is the smallest three digit number that has the digits a, b and c.
(a) Use algebra to show that the difference between N and K is always a multiple of 99
N = 00« + 10b+ ¢
K = 100c + 10b + 4
N=kK = 100 4 + J0b +< ——(IOOQ‘F/DQ"‘“)
— 1004 + /10K +c —~ /00 _./w{ —a
= 994 =99¢
= G9(a=g)
bzt - mul &iple o€ 14
Sinte Q918 q fatkr
(3)
(b) If @ > b and b = ¢ will the difference between N and K still be a multiple of 99?
Justify your answer.
Tes s algabon 6 inchamged bbb cancellig oot
‘(|)
(Total for Question 17 is 4 marks)
J
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18 The histogram gives information about the weights of some fish.

»

20

Frequency
density

10

VIBY SIHLNIILMIONOG

0 +
100 200 300 400 500 600 700 800 900 1000 1100

Weight (grams)
The number of fish with a weight between 400 g and 450 g is 7 more than the number of
fish with a weight between 250 g and 300 g.
(a) Calculate the total number of fish represented by the histogram.
Fy x width frdeo-am S xfa =
£n x width  f 2% -T00 Exfo =

Dl(‘(‘/tn&( ?ro S‘ll“( ‘40"\)5‘\
&Eo: 7

“
o
o

1ox §a
Ex So
4 » 100
1S a0
¢ x50
\ X 400

400
6006

150 2
=50 e =iz
400 +

7460 L

(3)

n by oy

(b) (i) Use the histogram to find an estimate for the median weight.
Tt area 2400 so melwmn 4t I 706

SO0 +a06 4+ 606 = 1500 )
so 250 Ehrough nexk inderal o« P50

So -é'a,f ey 6krwsk 4e\LAI’ T4 —— 4'7 sl

(2)
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(ii) Give a reason why your answer to part (b)(i) is only an estimate.

Ac‘l'ut( olq,l’ﬁ }\01‘— L(nown) \‘)934' ¢sc"\h‘L¢v{ é—b B'Q

e\mn'-] Spr(«/ ' ‘\"._-\ow_h ,L\"c/v‘c(f |
(1)

(Total for Question 18 is 6 marks)

19 Solve 2x*-5x-12>0

Zx-1 2% =Ps #82x =1L >0

-2 +3 >x(x-4) +3(x-a) >0
(2x43)(x -2 >0

3 g
3‘('7 or x> 4

(Total for Question 19 is 3 marks)

be r

N

{2~

_J/
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20 Azmol rolls a biased dice and spins a biased coin.

The probability that the coin will land on Heads is 0.55
The probability that the dice will land on 6 and the coin will land on Heads is 0.11

Work out the probability that the dice will land on 6 and the coin will land on Tails.

= -
% e 0-5Sa = o.ll
aSS H 6

> 6’” ==
o5
I ety
|
oot (Tt and ¢) o.48 *
= 0.09
9-4819

(Total for Question 20 is 3 marks)
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5, - 1 1 o ._-'—- +' ._.L—
21 fy=——+— £ ¢s) Tia 5
(a) Work out f(5) /
Give your answer as a fraction. g "'7' + 3
= 2 4+ 2
) 4- 1 4
o .| G
/ 14
+ (2)
(b) Write down a value of x for which f(x) is not defined.
X 23 would give denermoitbir =0
not allowed !! : % =3
(:\ =2 ot d((max C(ﬁ‘\") (1)
Given that f(x) =4
(c) find the possible values of x.
. L pi\/; —
Give your answer in the form = where p, ¢ and r are positive integers.
o+ - = a4
A+ x -7
|(5=3) + 1) = 4 (xr)(x - )
-3+ x+2 = 4 (x+2x -3 —C)
2o =l = 4(9‘1'3‘ "‘)
23 -1 T 4x* —4x -4
a = 4xz~4>¢'7-4- - 2x +|
Q T dax* -bx—213
o= 6 I e =44 Y)
A = +6 [q04 .
8 (5)
(Total for Question 21 is 8 marks)
TOTAL FOR PAPER IS 80 MARKS
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