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Section A

Answer all questions in the spaces provided.

Express as a single power of a

S5

where a #0

Circle your answer.

Q
5

[1 mark]
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2 One of the diagrams below shows the graph of y = sin (x + 90°) for 0° < x < 360° ok

[1 mark] |

Ya ‘
1

\’

|

‘ Identify the correct graph.
} Tick (v) one box.
)

\

|

0° —p
360° x

360° x

-1

360° x v/

o
o

Turn over »



It is given that

dy
o= vx
Find an expression for y.
[3 marks]
Ha

dy =

doc
3/

= Bor = +€

Do not write
outside the
box



5

e —— | Do not wiite
4 (a) Find the binomial expansion of (1 — 2x)° in ascending powers of x up to and e
including the term in x2
[2 marks]
1 ¥ 5(-9%) ¥ Gk (-2oe)*"
2
= [ =30 + U4ooac™
4 (b) Find the first two non-zero terms in the expansion of
(1 - 2x)% + (1 + 5x)?
in ascending powers of x.
[2 marks]
( |+ gx)*= |riox + 260>
2 + b5a™
4 (c) Hence, use an appropriate value of x to obtain an approximation for 0.9985 + 1.0052
[2 marks]
1- 99 = 0.998 Jx = 0-00%
~x = 0.001
L+ 65 ( 6. 00l*)
= 2 .0000b%
e Turn over b




s

ABC is a triangle. The point D lies on AC.

AB = 8cm, BC = BD = 7cm and angle A = 60° as shown in the diagram

C
D
7cm
7cm
80°
A 8cm e
5 (a) Using the cosine rule, find the length of AC.
[3 marks]
02 = k= +e* - 2bc Los A
72 = g* ¢ c* - 2(Wc Cos(60)
49 = b4 +c* - Sc
(e -gec 218 =0
C = 2 6rS
A€ = S .
5 (b) Hence, state the length of AD.
[1 mark]

AD - 3cm
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Find the solution to

| Do not write
outside the

5(2x+4) -9

giving your answer in the form a +logs b, where a and b are integers.

[3 marks]
k%gmm
Qa+r 4 = 1035 1
20+ 4 = l0gs (3*)
I¥+4 = 3 108s3
= A& |0953

Turn over »



7 The diagram below shows the graph of the curve that has equation y = x2-3x+2
along with two shaded regions.
}’T
A
o) B & C x
7 (a) State the coordinates of the points A, B and C.
[2 marks]
g= (or-2)(oc-) x=2 =1
C B ai
(2,0 (1.0) (0,2)
7 (b) Katy is asked by her teacher to find the total area of the two shaded regions.
2 2
Katy uses her calculator to find J (x2 — 3x +2)dx and gets the answer 3
0
Katy's teacher says that her answer is incorrect.
7 (b) (i) Show that the total area of the two shaded regions is 1
Fully justify your answer.
[5 marks]

1. integrate O —B
3
F N2 -2 3+ 2
0

[ fa® ~Gpacittely °

~0
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7 (b) (ii) Explain why Katy's method was not valid.
[1 mark]

TY\Q colcplatoy «hoQL<S MO a N betiilonn )

and. C as \\psnuw .

L |
Turn over b




It is given that y = 3x — 5x2

Use differentiation from first principles to find an expression for 3;’
[4 marks]

Peac) = L Plxcrh) - B ()

é)\(st princiPles

v he=1'0 n

L im r~3(oc+h) _s5Cxth)* -(3%x -5%x™*) ]
n—0 W J
‘l.YY\ AL H 2N % ~-9o¢% - |0xh - Qh* -3+ 5,1:'1.)
[ 3h- 10xh - 8b> ]
h—0 1 =

o 5h ]

h—0

dy = 3 - lose

ax
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uisklo e
9 (a) Express n® —n as a product of three factors. box
[1 mark]
hin*-1)
nCn-D(N +1)
9 (b) Given that n is a positive integer, prove that n® — n is a multiple of 6
[3 marks]

(n=n(n+l) s e padick o 3

CGOSECIIEIVE (N+€QeIS

S0 _one oSt bea muihvplo of 3
L0k wasc
Apnd one mpst be a0 moltpleo of 2

_ S {no prodnick has Pactocsof 2 and 3

Sa 1S a motkpo of 2X3 <6

Turn over for the next question

Turn over p
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10 A square sheet of metal has edges 30cm long. box

Four squares each with edge xcm, where x < 15, are removed from the comers of
the sheet.

The four rectangular sections are bent upwards to form an open-topped box, as
shown in the diagrams.

30cm xcm

- -

E ixcm

a %

30cm

- -

10 (a) Show that the capacity, Ccm?, of the box is given by

C = 900x — 120x2 + 4x3
30— 29C [2 marks]

~ (30 -2)*
= 9¢ (900-120 + 4oc*)
= 900 - 120> ¢ 4oc’
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Sa—heiin |
10 (b) Find the maximum capacity of the box.
Fully justify your answer.
[7 marks]
dC - 900- 240x =+ 122™
3=
at maximom, dC =0

doc

O = 900 - 2409% + 129c®

o > S

gl ¢ 218 thone fore ¢ = S

d2C = -240 r 24
da *
ab o =9, -9 uyp +24Cs) <O

-

Se maoccimim et =9

QUNARD- £

C=900(5) - 120C5%) + 4 (53)

= 2000cm*®

— |

Turn over »
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11

0 QAN TO0IS M oAMS h*=uac

A circle C has centre (0, 10) and radius v20 T
A line L has equation y = mx
11 (a) (i) Show that the x-coordinate of any point of intersection of L and C satisfies the
equation
(1 +m?)x% — 20mx + 80 =0
[3 marks]
2
etrcle. = (oc-h)* + [3-\1)"' = I
(2 ~0)* ¢ Cy=10)" = 20
v
x* + y*- 900 +100 =120
J J
w*+ryu%r < 200 ¥+ SO =0
J
WheN Y= mx
e miect = 9pmal ¢80 =0
=L et )™ -~ 9 0wnne KO0
11 (a) (i) Find the values of m for which the equation in part (a)(i) has equal roots.
[3 marks]

a0 0= & x (\+m*)x 30

S* = 4 x () +m?)

m>=4

W =14

TwEn el BRI
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F11 (b)

= . A —— W Do ::’wnn
out: the
Two lines are drawn from the origin which are tangents to C. box
Find the coordinates of the points of contact between the tangents and C.
[4 marks]
wnen m=2 5xX* -40x + 80 -0
L=t y+*y
v

wmneéen m= -2 ™t 40X ¥ 20 =0

r--4 u=%
J

(_‘+|8) (,"L\'\Y)

Turn over for the next question

Turn over »
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Section B

Answer all questions in the spaces provided.

The table below shows the total monthly rainfall (in mm) in England and Wales in a
sample of six years.

The sample of six years was taken from a data set covering every year from
1768 to 2018.

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

1768

109.2|129.1| 12.8| 85.6| 46.1 [ 148.7(121.9| 91.6|136.8|119.4 | 142.5|103.6

1818

98.0| 65.8|134.7|135.6| 55.9 | 31.2| 504 21.0|1156| 75.8|112.0| 46.8

1868

999 62.2| 71.1| 614 36.7 | 16.5 | 20.0|106.7| 90.2| 95.6| 61.4|1856

1918

91.2| 61.6| 36.7| 63.3| 58.5 | 30.9(110.0| 62.9(189.5| 69.1| 66.3|122.5

1968

85.8| 47.6| 59.5| 68.8| 78.7 | 94.0(107.8| 72.2(148.1| 99.0| 69.6| 84.2

2018

104.5| 52.8|115.1| 914| 51.9 [ 16.5| 39.6| 76.7| 67.0( 75.8|104.9|116.0

Deduce the sampling method most likely to have been used to collect this sample.

Circle your answer.
[1 mark]

Opportunity Simple Random Stratified @

Do not write
outside the
box
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Do not writs
13 The diagram below shows the probability distribution for a discrete random variable Y. nox"'

P(Y=y) 4

T_l__?:
s
1]
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0 4 Y

Find P(0 < Y < 3).

Circle your answer.

0.40 0.42 0.66

[1 mark]

Turn over for the next question

Turn over p
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14 The random variable T follows a binomial distribution where

T ~ B(16,0.3)
The mean of T'is denoted by p.

14 (a)  Find P(T < p).

bt x 0.3 50T

Vananco

[2 marks]
M =P

L = 1 x0.3

M = 4.8

P(T ¢4.8) = PCTe )

= 0%
14 (b) Find the variance of T.

[1 mark]

h

236 .

Do not write
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box
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Do not write

over a 9-day period in June at an English seaside town.

A scatter diagram representing the recorded data is shown below.

outside the

15 The number of hours of sunshine and the daily maximum temperature were recorded box

25

o
® M
[ Ju st

20

[ Xo]

Maximum
temperature
°C

e3>
Oe
@e

10

F

0 2 4 6 8 10
Number of hours of sunshine

One of the points on the scatter diagram is an error.

15 (a) (i) Write down the letter that identifies this point.

F

12

14

16

[1 mark]

_ Romowe e fons Prom e dalased

15 (a) (i) Suggest one possible action that could be taken to deal with this error.

[1 mark]
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Do not write
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15 (b) It is claimed that the scatter diagram proves that longer hours of sunshine cause b

higher maximum daily temperatures.

Comment on the validity of this claim.
[1 mark]

_lavald becanse correlaDon does not (mply.

UL Sanon

Turn over for the next question

Turn over p
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16

16 (a)

16 (b)

An analysis was carried out using the Large Data Set to compare the CO, emissions
(in g/km) from 2002 and 2016.

The summary statistics for the CO, emissions, X, for all cars registered as owned by
either females or males is given in the table below.

2002 2016
X 207901 142103
Sample size 1215 1144

Find the reduction in the mean of the CO, emissions in 2016 compared to the mean
of the CO, emissions in 2002.

[2 marks]
LT\

124

[}

pMmeaqn 10 0092

.\

e oN \n 2016

\$)1- 24 = YH

It is claimed that the move to more electric and gas/petrol powered cars has caused
the reduction in the mean CO, emissions found in part (a).

Using your knowledge of the Large Data Set, state whether you agree with this claim.

Give a reason for your answer.
[1 mark]

MMML@C&M thete are very
\ “J

iiozw elogme car kgoeq 0 200k, so cr\m_\)mor\a

o000k have oauised eniS (edpcldon in e Mgan
EMISSIONS .

Do not write
outside the
box



23

16 (c) There are 3827 data values in the Large Data Set.
It is claimed that the data in the table above must have been summarised incorrectly.

16 (c) (i) Explain why this claim is being made.
[1 mark]

Mmeclaim g he(ngmuamm 219 ¢ 044 =
9359 # 38327

16 (c) (ii) State whether this claim is correct.

Give a reason for your answer.
[1 mark]

incowrect _because e LOS Cﬁlogcy\\j alsSe nas a

LcommDanu covx f coelogony
J O

Turn over for the next question

Turn over »
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17 The number of toilets in each of a random sample of 200 properties from a town was

recorded.

Four types of properties were included: terraced, semi-detached, detached and
apartment.

The data is summarised in the table below.

Number of toilets
One Two Three
Terraced 20 10 4 |34
Semi-Detached 18 50 16 |34
Detached 12 10 8 20
Apartment 22 30 0 S 2.
One of the properties is selected at ra'md-c:I’m‘.2 O 2% 1200

A is the event ‘the property has exactly two toilets'.
B is the event ‘the property is detached’.
17 (a) (i) Find P(4).

[1 mark]
BCA) = 160 - 0.5
200
17 (a) (i) Find P(4’'NB). [1 mark]

Plogigd)  Bos 46 = p.d

200

"
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17 (a) (iii) Find P(4UB).
[2 marks]
PCAUBY -p(n)«P(B)-PC(ANB)
P(PUBR) = 100 + 30O -1\0 = 120
= 0.6
17 (b) Determine whether events 4 and B are independent.
Fully justify your answer.
[2 marks]
[ P(R)xe(B) - ¢(A NB) wdopendons
190 30 "
P(p) X P(R)= Z% X3¢0  0.0%4
P(A NB) = #26 =o0.05
O .01 #0005  pot independent
17 (c) Using the table, write down two events, other than event A and event B, which are
mutually exclusive.
[1 mark]
Event 1___Q(O0Erty has 1 todeyr
Event2__Qioemy 0 Qs 3 woilers
Turn over for the next question
L

Turn over »
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18 It is known from previous data that 14% of the visitors to a particular cookery website " *vor
are under 30 years of age.

To encourage more visitors under 30 years of age a large advertising campaign took
place to target this age group.

To test whether the campaign was effective, a sample of 60 visitors to the website
was selected. It was found that 15 of the visitors were under 30 years of age.

18 (a) Explain why a one-tailed hypothesis test should be used to decide whether the
sample provides evidence that the campaign was effective.

[1 mark]

—undet 30s yisuers unil e goalftoan 147k
SO A Ono-tailod tosk 18 rm‘LnLod

18 (b) Carry out the hypothesis test at the 5% level of significance to investigate whether the

sample provides evidence that the proportion of visitors under 30 years of age has
increased.

[5 marks]
_ X 1S no- visttors undet 30 6p rhe wloYsdo

Ho : p= 0.14
H, - p >04

Unday. He® ¥ BlLE.0.04)

PCX=215) = ) - @CX ¢mmetts)
T A s.0.9835].
= 0 A0LeN
= 0.01V5

As 0.01% < .05

_@:\JCC-L Ho

There 1S sulliclont evwdlonco 1n %ug%gsr thak

fhe advemsing carppaign hasbeon e Plocking
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18 (c)

State one necessary assumption about the sample for the distribution used in part (b)

to be valid.
[1 mark]

Ano sampio Laeudd neod thhe @ (andom

Sampie .

END OF QUESTIONS

Do not write
outside the
box



