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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.

A
20

18

16

14

X
X
X

Carbon 12
monoxide
level 10
(mg/m?)

\ 4

One point is an outlier.

100 200 300 400 500
Volume of traffic (number of cars)

(a) Write down the coordinates of this point.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

For another day, 370 cars pass the point on the road.

(b) Estimate the carbon monoxide level for this day.
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DO :NOT WRITE IN-THIS AREA:

SO

 DONOTWRITEINTHISAREA

DO NOTWRITE IN.-THIS:AREA:

A

( N
Alfie says,
“Because there is an outlier, there is no correlation.”
(c) Is Alfie correct?
You must give a reason for your answer.
No. Thwe s a pos dive  comveledson.
1)
(Total for Question 1 is 4 marks)
J
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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.

P:C:0
q: 2 : | = 12 ports
lxsooa
10009
10004 T 1754 = S.T¥.-
5y... = £2.25 = £12.86

60008 + 12 = S0D9

(Total for Question 2 is 4 marks)
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3 (a) Write 4.5 x 10° as an ordinary number.

4.50000
....... 450,000
(b) Write 0.&0‘3 in standard form.
-3
7 x00700 TR0
(c) Work out 4.2 x 10° + 5.3 x 10?
Give your answer in standard form.
= 4730
AN
4.73 x 10°
4.73 = IO3

(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

A XY. 84
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.

Company A Company B
QL = Imin 4O sees 2.2 gallons = | mun
260 X .54
lmin-s%m.\“ 9988 L = | muwn x2%0.288
2 x240.28¢
gL = | 3 mw» 2400 + 9.988 := 240.288

fom

\)"“" 1400L = 240.28¢ mi
9y060L = SO0 mins

S00 - 240.1288
= 2s84. 72
260 muwns

a‘o ........ minutes

(Total for Question 4 is 4 marks)
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5 The first four terms of a Fibonacci sequence are

a 2a 3a 5a 8a

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

Work out the value of a.

a +2a+ 3a+ Sa + 8a = 228

19a = 228
=19 +19

a = 2

(Total for Question 5 is 3 marks)

7
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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 | 0.05 015 | 0.8 | . 0.3 =1
X +0.2 b

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

(a) Complete the table.
0.05+ 0.15 + x+0.2 +X = |

Jx +0.% = |
-0.4 -0-4

2x = 0.6

<2 <2

There are 18 blue counters in the bag.

2=0.2

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

I8 + 0.15 = 120

(Total for Question 6 is 4 marks)

MR 010 QO mcmn
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7 The diagram shows a sector OPQR of a circle, centre O and radius 8§ cm.

8cm
OJ P

gcm

OPR is a triangle.

Work out the area of the shaded segment POR.
Give your answer correct to 3 significant figures.

Avea shaded tegment = Aea o seckor - hea 0

frea o sechr OR § oGrde = Wrt .

frea o Mongle = ybh bz 8 h:e
|

Preo  Shoded mam* = 16 ﬂ' - 32
= l8.2§65"|‘?2'~|g
~ 18.3 em?

(Total for Question 7 is 4 marks)

mcmn MR 000 0O
P 6 4 6 3 4 A 0 9 2 4

hl'o.no\c
....................... ' 8'3 cm
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8 (a) Using the axes below, sketch a graph to represent the statement

y is directly proportional to x '.MN ’ [ 0, 0)

VA

=V

1)

(b) Using the axes below, sketch a graph to represent the statement

y is inversely proportional to x

VA

=V

1)

(Total for Question 8 is 2 marks)
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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.

(1P Shewty

60 howrs

1 person

1S =19
19 fwoplt 4§ hours

............................................ 4 hours
The assumption is wrong.
(b) How might this affect the time taken for the 15 people to clean the cars?
...... T hna’uwuwmbad‘ﬁ.uui.lfmmuufutu,

(Total for Question 9 is 3 marks)

1
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10 The diagram shows two right-angled triangles ACB and DEB.

A

Aem
D
lcam bem
C—I 5 b B

AD =9 cm

DE=2cm

DB =6cm

Calculate the length of CB.

Give your answer correct to 2 decimal places.

s 12 N AB  15em .95
a "’b < C SF = DB . bem = '
2% + €82z &2
Egt: ¢l-2% CR = EB x 2.5
EB = d62-22 2 {32 x2.85

= \I 32 cn = 1§ 14213562
L AL

(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&

Complete the error interval for x.

|
0 " 0.l

0.1 =2 =0.05
6.4 + 0.05= 6.45

b.4 - 0.05 = 6.35

1
12 (ax®)n = 7x3

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

A 6 X
(axx®)™ = a™ o2 "

i b

: a "a"

< 7:)(‘.g
6 J
x-'-\:mz a2:7
6 o
—6:3 a:qqan ..... q ..........................................
ﬂ'—'l n=2 ,,,,,, .............................................

(Total for Question 12 is 2 marks)

13
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13 A pattern is made from four identical rectangles.
The sides of the rectangles are parallel to the axes.

YA

B(11,20)

AR —

43,4 b
(0] & —

=V

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.
You must show all your working.

[+l -w <=8 L + L+ w=16
2L - w=8 2L +rw=16

2 +
21

W <
- W

b
¢
Y C(3+6,4+4)
w= bk (qtg)

(Total for Question 13 is 5 marks)

14
P 6 4 6 3 4 A 0 1 4 2 4



DO NOTWRITEIN THIS AREA DONOTWRITE IN-THIS AREA

DO NOTWRITE INTHIS AREA

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

F: G 0:J

2: 3 = §puh q:1 = 10 parte
x2 x2 X2 y 2

: 6 T 10 posts

x)l X2 X2

8 12 = 20 ports

w;'x:gzz
g - 12: 9\

(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

40

30

Volume
(litres)

20

10 |

0 10 20 30 40 50 60
Time (¢ seconds)

Using the graph, work out an estimate for the rate at which the water is flowing out of
the container when ¢ = 12
You must show your working.

aruiwn{ = Change In y
charnge n 2

= {6

———

17

0. 94 m... 0'74 ............ litres per second

0. q 4 (Total for Question 15 is 3 marks)

N N

16
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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.
-Sx+Y =0 — a:mi‘l-c

= :x? -3 L
C = N a3 ¢+Sx -9 +4Sx -4

3: Sx- Y

Int ersachon point

o%x-4 = %X'+3x-3
-S%n ¢\ -Sx +4

0: (x—))z
0 = a-1

el *!
o« = |

Only one foludtew , S0 mly one Pobd
v Lommon.

(Total for Question 16 is 4 marks)

17
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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.

x & y* gy« 2°
ac:k“" :1.-.0.23

X = lt(az’)z
X = K(GzZ‘)

% = kalz2®
[ D

'

~

o

[

~

*»
—

o~

32 =

32
=6y

)
o
+
=
=)

. N

18

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

—>
OA=a
—>

AB =Db

—>

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

N
Work out the vector DE in terms of a and b.
Give your answer in its simplest form.

- =
0B = OA + AB BC = BO + OC
-a + b = (-a-b) +3b
. =-a t2b
53 = %(OB) B—'é- -Lé?
= 2(a+b S
S(a ) = -33-( a+2b)
-9
D—a: %03 E_Z:: _';_B_?;
= —g-(ub) = M(-a+2b)
q
Ot = DB + BE
= 2(are) + g(-a+2b)
- 3 3p - L 2
= foa+t-= B 3 sa-l- =b .
- 24406 se+b
= za a +b

(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 é= Pn
At the start of 2019 the number of animals in the population was 3610

Find the value of the constant £.

P20|8 = k (4000)

= 4oo0OK

P,_o'q - k("lOOOk)

3610 = 4000k'

3610 b

4000

v '

0.95

K - O.qs .......................................................

(Total for Question 19 is 3 marks)

20 Pat throws a fair coin 7z times.

Find an expression, in terms of 7, for the probability that Pat gets at least 1 head and at
least 1 tail, ' Three hwes (HHH HHT HTH HTT
plw)= 3 M=% THT TTT)

, plHun) = x5 * T°%
Twiee (HH TT HT TH)

1 plrer) = "*'},”"i""'!i
P(HH):?‘XTL—.E, ML ENEE T R -
P(TT):I"&;T‘; : \ n tumes
p(HT o TH) = 1 -y -5 =3 plall )= (“)

{All‘l') (,_) .
P(y,m)-|— ()-()"

(Total for Question 20 is 2 marks)

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

20

[l [



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.

A

8 /

6 /
Speed
(m/s)

@ ® G

0
1 2 3
Time (¢ seconds)

(a) Using 3 trapeziums of equal width, work out an estimate for the area under the graph

betweent=1and r=4

A=z (a+b)xh
® 3(1.2+7.8)x

® -:'i(q-i-é)xl @-;_—(64-7.2)::\
=9 =¢C.6 = 7.9
AY“ = 9+6.6+ 7.5
=M (.1

(b) What does this area represent?

,,,,,, The distanes  4roveltad bedween t=| ond t=84

(Total for Question 21 is 4 marks)

21
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6x3 . 2x*
(9x* —144)  3(x — 4)

22 Show that can be written in the form

an integer.
Qxt- 144
v v

(3x +12 ) (3x-12)
3(oc+ ) x 3(x-%) = 9(x+4)(x-4)

K c F
(x’ . 2x 4
q (o +4)(-4) - 3(x-4)
fac? a(x-4)
= %
qQ(x+4)(x-4) 2x ¥

5&} x 3(1—4)

9 ¥ x 9(oc+4)(x-4)

183" (x4)
NExH (21 4)(x4)

|
o (xe+4)

(Total for Question 22 is 3 marks)

22

x(x+r)

where r 1s
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23 ABC is a triangle.
A

N

B J go': c
D is the point on BC such that angle BAD = angle DAC = x°
Prove that o = =
BD DC
a b
sSmA  snB
L 1 . _he_ 2 e Y
SnX sy SNX  un(180-y)

BD funy = AB suinx

M sy
BD snx

smu = Swin (Igo ‘3)

)
!
'!

BOEE

OC s (180-y) = AC sin

AC  sw(180-y)

oC Sn 2

A sny

DC sin X

fmy _ AB _ A

nX B0 [V
- AB _ AL

e ® S—

(Total forqglestio%3 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS
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