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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 The scatter graph shows information about the volume of traffic and the carbon monoxide
level at a point on a road each day for 22 days.
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One point is an outlier.

(a) Write dofn the coordinates of this point. @
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For another day, 370 cars pass the point on the road.

(b) Estimate the carbon monoxide level for this day.
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Alfie says,
“Because there is an outlier, there is no correlation.”

(c) Is Alfie correct?
You must give a reason for your answer.
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(Total for Question 1 is 4 marks)
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2 Natalie makes potato cakes in a restaurant.

She mixes potato, cheese and onion so that

weight of potato : weight of cheese : weight of onion=9:2:1

Natalie needs to make 6000 g of potato cakes.
Cheese costs £2.25 for 175 g.

Work out the cost of the cheese needed to make 6000 g of potato cakes.
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(Total for Question 2 is 4 marks)
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( )
3 (a) Write 4.5 x 10° as an ordinary number.
......... 450000
(1)
(b) Write 0.007 in standard form.
N 11000 Con be 3
] -1000 waken. as x 1075 @ ___________ txwo
1)
(c) Work out 4.2 x 10° + 5.3 x 10?
Give your answer in standard form.
4.2 xc\oi 5.3 X0
3 3
.2 %10 ¥ 053 xu0
, O
% 33 xo @
............... A3 xwo
(2)
(Total for Question 3 is 4 marks)
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A water tank is empty.
Anil needs to fill the tank with 2400 litres of water.

Company A supplies water at a rate of 8 litres in 1 minute 40 seconds.
Company B supplies water at a rate of 2.2 gallons per minute.

1 gallon = 4.54 litres

Company A would take more time to fill the tank than Company B would take to fill
the tank.

How much more time?
Give your answer in minutes correct to the nearest minute.

COMMPANY A COMPANY 8.
1 "W 40 SRCOWOS g | gONON = Y- S% | )x“
X122
- L+ (&60) MRS @ 212 gonons = 9. q88% |
- \b
(
\ b Cavie tvert are 60
SRCONOM  1vv 1 MWL g q.988 ) = 1 M ), oot
¥ o0 q.93¢
= 5 wuns. aas 200 L F 240 MINg
3

LoMmeany B toket & 240 MUNS

e BL= s )on 0,

CGMM\NJ A ok 500 Muan( @

....................................................... minutes

500 240 260 (Total for Question 4 is 4 marks)
0 - =

A EOKLE 260 WUNS \onger thwan §

MR 000 mcmn
P 6 4 6 3 4 A 0 6 2 4
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5 The first four terms of a Fibonacci sequence are

a 2a 3a S5a

The sum of the first five terms of this sequence is 228

Work out the value of a.

A flbonacct Sequence 18 e WL 00h number W TN sRAyeNLL

1C A2 S OF e WO NOMbe(S thod Cove  eefove .

\ 9 3 4 3
0 200 3o 56 da @

™ 5™ ferm st Wt Uk to e 3rd R+ PN U™ Lerm

bt = 3wt ba = 8a . @
SUM OF FRST AVE TEAM( = & + A& t 38 + 5o + ¥a = A2%.

Qo = 128
Hq& ):—(q @
0. = \l

(Total for Question 5 is 3 marks)
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6 In a bag there are only red counters, blue counters, green counters and pink counters.

A counter is going to be taken at random from the bag.

The table shows the probabilities of taking a red counter or a blue counter.

Colour red blue green pink

Probability 0.05 0.15 05 @ 0:3®

The probability of taking a green counter is 0.2 more than the probability of taking
a pink counter.

(a) Complete the table. AW of V& probdoiitves add wp ko I.

I€ F(P)i x 1 Hen P((T) = X402
%X+ 02+ =08 — 1+ 0-2=08 —5 v - 03

. 9(p) = 0-3 and P(G) = 05

There are 18 blue counters in the bag.

(b) Work out the total number of counters in the bag.

15 = \& — we Wang Lo fmo 1007

(Total for Question 6 is 4 marks)

P 6 4 6 3 4 A 0 8 2 4
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7 The diagram shows a sector OPQR of a circle, centre O and radius 8 cm.

8cm
0J P

gcm

OPR is a triangle.

Work out the area of the shaded segment POR.
Give your answer correct to 3 significant figures.
waded arta = Aven of Staor - Arel of tnowngle.

Area 0F SLUOT = (ne?) @

- a0 (n)(g‘) = |6,
360

- bar xhegnt = ¥X® = 39
Area. 0f n0wngle ; " @

par = (l6T) - 32 = 18 2654%...

() =13’ (3c)

(Total for Question 7 is 4 marks)
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(
8 (a) Using the axes below, sketch a graph to represent the statement

y is directly proportional to x ™ y=kn

VA
0 x
1)
(b) Using the axes below, sketch a graph to represent the statement
y is inversely proportional to x ~ y = *
w
VA
>
0 X
1)

(Total for Question 8 is 2 marks)

A R K IR

X

OO
QERKRXs
HKRKHKARAKARAK

10

P 6 4 6 3 4 A 0 1 0 2 4

EUEE

d\
$~00es
g\
e
=

%

Po%e%e%e?
XKRKRX
J Retetetete’e:
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9 On Monday, 12 people took 5 hours to clean a number of cars.
On Tuesday, 15 people cleaned the same number of cars.

Assuming that all the people worked at the same rate,

(a) work out how many hours the 15 people took to clean the cars.

MOoYe ploPle C.\LGV\-\V*S \LSS Linre tAruen -

\) PeoPle S wourk.

\( e AwWoR
on € LUS

12

w12 WWE MWThAY

| prrsown = 60 Whowrx

@ xS )Hs
g \S pecPie = U novuvs.

The assumption is wrong.

(b) How might this affect the time taken for the 15 people to clean the cars?

(Total for Question 9 is 3 marks)
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10 The diagram shows two right-angled triangles ACB and DEB.
4 \
D 6
. I \
7 B

AD =9 cm
DE =2 cm
DB =6cm

Calculate the length of CB.
Give your answer correct to 2 decimal places.

R o -br\owxguz_s e S\WWAL\ O~

we weed to And et ScoMe forCrov-
G
2
e 9 3
€ x SF = IS. ot bb? =c’

sgF= I8 =28 2% + BE = 6
0 : e wm Y 9
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(Total for Question 10 is 4 marks)
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11 Freya writes down the value of x, correct to 1 decimal place.
She writes x = 6.4

Complete the error interval for x.

unks L rentns
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¢\ - 0-05 7 613§ @ @

64 ¥ 0-05= €\S

(Total for Question 11 is 2 marks)
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12 (ax®)n = 7x3

6 &

1 (’y.\j)a= ) \j

Work out the value of a and the value of n.

(cn‘)'T = I 0

%
) 6
a'l\ ()" = e’ "

mOEE

Slo~
w

= 3.

P 6 4 6 3 4 A 0 1 3 2 4

1
@ o"™:- 13

We kNowWw Mok Nz 2

a® =1
Ja =13
a=3%- 44 @

(Total for Question 12 is 2 marks)
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13 A pattern is made from four identical rectangles.
The sides of the rectangles are parallel to the axes.

VA

B(11, 20)

I

PC

A3, 4)

0

Point 4 has coordinates (3, 4)

Point B has coordinates (11, 20)

Point C is marked on the diagram.

Work out the coordinates of C.

N

You must show all your working.

20

L +y+7t+x=20
l\.+j+2x = 20

2% +y = le

2x=lC—J'

0 "

> F

14

=V

> = 6.

i

(3.4) %

c = (B+w, (¥+y))

= (q|2)

(Total for Question 13 is 5 marks)
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14 Olivia and Jessica have in total half as many sweets as Fran and Gary have in total.

Fran and Gary share their sweets in the ratio 2:3
Olivia and Jessica share their sweets in the ratio 9: 1

Fran got w sweets.
Gary got x sweets.
Olivia got y sweets.
Jessica got z sweets.

Find, in its simplest form, w:x:y:z

lex's  Soy O ownd JRESICar heowe 5O sweets.
Tven fro~ a~d Goy hWone (00 Swveeag. @

F:6=2:3 —> S Pouxy for \OO SveUts.
| POV = 20 Sweess.

Fig= 2'3 = 1LO: €O.

Q

O :JT= 9! = 10 povtS For 50 Swveets.

| Pove = 5 sSweeus.

= Yo0:60: 45 : 5

(Total for Question 14 is 4 marks)
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15 The graph gives the volume of water, in litres, in a container at time ¢ seconds after the
water started to flow out of the container.

A
50

Volume
(litres)

0 >
0 10 20 30 40 50 60

Time (¢ seconds)

Using the graph, work out an estimate for t@t which the water is flowing out of
the container when ¢ = 12

You must show your working. g gva Awwnt!
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(Total for Question 15 is 3 marks)
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16 The curve C has equation y = x>+ 3x — 3
The line L has equation y — 5x + 4 =0

Show, algebraically, that C and L have exactly one point in common.
\F € ovnd L nave one pava Ge y) v~ common, ey heve

e savwe v -voalve And v gsone J—va\ve.

@3 = %'t 2n-3.

) m_"-l—&x—%:S‘V--LI—.

0,

O y-se*t®=0 : yesx-*

Al + 3 -3

W s —23% +1 =0

— ©

@ Pere 1< oy one valve ofF x owd so

C ongd L vrowve ovw\,l dve.pc\\,\,\-l‘w CONANWAO.-

(Total for Question 16 is 4 marks)
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17 x is directly proportional to the square of y.
v is directly proportional to the cube of z.

z=2 when x =32

Find a formula for x in terms of z.

M_=0:j"-

3 =bz?! = .

yr s (b2?) - b ()7 = b2t

t{-"u.=o~)"on.d J"= b1t tven:

L ~=0b*2"

W e = 3,

=002 =

18

2 = 2

32 =(‘1)‘
Sy

b? S VS & ComStonmi !

ab® ((\‘-l-))+“

= Q,b“'

w
v
"

Y-

vl-

(Total for Question 17 is 4 marks)
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18 OABC is a trapezium.

b
A > B
E
a
D
) > C
3b
ﬁ
OA=a
_)
AB=Db
H
OC=3b
D is the point on OB such that OD:DB =2:3
E is the point on BC such that BE:EC =1:4
ﬁ .
Work out the vector DE in terms of a and b.
Give your answer in its simplest form.
AE = G +h @
23 baved § 0ONS
B0+ 0C = -(0+b) + 3
c oca-p o+ 3 s -0

BE:EC = 1: 4 totou 5 pafe @

(Total for Question 18 is 4 marks)
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19 At the start of year n, the number of animals in a population is P,

At the start of the following year, the number of animals in the population is P where
Pn+1 - kPn

At the start of 2017 the number of animals in the population was 4000
At the start of 2019 the number of animals in the population was 3610

Find the value of the constant £.

Pn-n : kpn.
1013- 1013 " 2018 - 10\9 "
fq.uls = K Pios fa.ulq > K Paos
Py = K(w000) 3600 - KPaon
Pm\z = ﬂ
K

. k000K = 3610

K - 399 © o

4000
hodo Kk = 3610 0-45

(Total for Question 19 is 3 marks)
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20 Pat throws a fair coin » times.

Find an expression, in terms of n, for the probability that Pat gets at least 1 head and at
least 1 tail.

IX 1S oUmoSt ceAoun pnak PR (DI et ok
ICASh OrC reard GAI one ol

T~ ONWY fine AL 1§ nOr possibie IS (€ pere
e Al rerdS oy ol todls

PCot reoas) = (L) Ploul kous) = (1)

n

P (oul eods or ol o) = (1) + ()

P (oq— LTSt OV € ~ecd G~ ov-e+o§4|>

| — (O\AI rea~Os or all L—q“s)
() Y)

ey O

(Total for Question 20 is 2 marks)

R 0 AR mcmn
P 6 4 6 3 4 A 0 2 0 2 4
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21 Here is a speed-time graph showing the speed, in metres per second, of an object
t seconds after it started to move from rest.
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(a) Using 3 trapeziums of equal width, work out an estimate for the area under the graph
betweent=1and t =4

AveR of reuwma = (a\ua)k.

2

_ 4+é -
© ~- (z_)xt 3 \ Torou e

@ A:(G'l':l'l))tl: GC A 5{— 66 +"-IS
2 19. |

@ - (P22t )icas ) @1

2

(b) What does this area represent?

AAAAAAAAAAAAAAAAAAA Arer = Speed x Hwe = MMOACR.

(Total for Question 21 is 4 marks)

21

mcmn R 0 O Turn over
P 6 4 6 3 4 A 0 2 1 2 4
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Show that

6x3 2x* . i 1 )
can be written in the form ——— where r is

an integer.
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(Total for Question 22 is 3 marks)
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23 ABC is a triangle.
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(Total for Question 23 is 4 marks)
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