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Do not write
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Answer all questions in the spaces provided. box
1 The table shows the index numbers for the cost of an item in different years.
Year 2016 2017 2018 2019
Index number 95 100 90 115
Circle the base year.
[1 mark]
2016 2018 2019
1
2 Here are some summary measures for a distribution.
Smallest value 2nd decile Largest value
11 35 161
Largr = Lamges) - Smalles
o agt - volue yaluwe
The difference between the 2nd and 8th deciles is 30% less than the range.
Circle the value of the 8th decile.
[1 mark]
80 N‘105 155
24&0\?0(9 ~ 27 Jdecife . Qﬁ“ﬂ" - 3/ X Qo\mae
1
2 deute - 35 - (‘g(— H) o [ go )(('“’"))
£ o i
" deofe - 35 + [So - 4 = r40
3 The geometric mean of 3 and x is 6
' Circle the value of x.
[1 mark]
e s ®
%eomt\“;c Mean ’ )( Xo X3 "')( Hip) 1
ol ave md P '
whece N 15 He number of ferend fat
6 - [3.x
¢t = IR
36 = 2x

B e
M y x5y
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4 Here are four scatter diagrams.

Diagram A X Diagram B
4
X
X
X
X X X X
x
x
X Diagram C Diagram D
4 A
x
X
% X
X

v

v

Circle the letter of the scatter diagram for which the Pearson's product moment

correlation coefficient is =1

Do not write
outside the
box

[1 mark]
O
Turn over for the next question
Turn over »
0 3 G/Jun20/8382/1H




5 Marcus is planning a Driver Safety course.
He wants to give the people attending the course a questionnaire to complete.

5 (a) Marcus wants to know how far each person usually drives in a week.

Write a closed question that Marcus could ask to find out this information.

Include a response section.
[3 marks]

K‘L\O\" alUMV‘(? N M;LOW\Q'*"‘?J 6’0 Kou (,lJvJC{iLj

drive each weex

D - 20 21 = 40 4]« bo  woefan 60

5 (b) Marcus also wants to know whether people regularly drive faster than the speed limit.
He plans to collect the information using this method.

He asks each person to secretly throw a dice.
The person then answers as follows:

« if the person gets an odd number, they answer ‘Yes’

« if the person gets an even number, they truthfully answer the question,

‘Do you regularly drive faster than the speed limit?’

5 (b) (i) Why does Marcus use this method?
[1 mark]

/E u‘mP(o\/e -W,e vleOnJe '(OL"’f '}Q 4’@2 Quex-)w‘an

i
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‘outside the.
5 (b) (ii) Marcus collects data from 100 people using this method. box
60 people give the answer ‘Yes’.
Marcus says,
“60% of these people regularly drive faster than the speed limit.”
Explain why Marcus is wrong.
[1 mark]

) f{oe Ppeople JQ\‘C) yes r‘O{Cclt-(.ﬂé‘ -f'ﬂeq H.rews

' I J s, | R

on 0dd  pnomb e 5

Turn over for the next question

Turn over »

N
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6 (a)

A YouGov survey was carried out with nearly 2000 British working adults who have an
8-hour working day.

They were asked which period of 8 hours they would prefer to work.

YouGov produced this summary graph showing the percentage of each response,
rounded to the nearest whole number.

5.00 am to 1.00 pm

5.30 am to 1.30 pm [Jj1

6.00 am to 2.00 pm

6.30 am to 2.30 pm

7.00 am to 3.00 pm

7.30 am to 3.30 pm )

8.00 am to 4.00 pm

9.00 am to 5.00 pm

9.30 am to 5.30 pm
10.00 am to 6.00 pm

10.30 am to 6.30 pm
11.00 am to 7.00 pm [ 1
11.30 amto 7.30 pm 0
12.00 noon to 8.00 pm l1
Some other 8-hour period
Don't know [

Source: yougov.com

Show that about two-thirds of adults questioned wanted to work earlier than the
traditional 9 am to 5 pm working hours.

Q414542 410+ 8 4+285 413 [2 marks]
A4 14854241048 425413 414 +846+ 2414|4342
= 66
loo

L
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6 (b) Amber says,
“None of the adults questioned wanted to start work at 11.30 am.”

Is Amber correct?
Tick (¥') a box.

Yes No Cannot tell v’

Give a reason for your answer.
[1 mark]

SOme Of{HP ?go?\e who gave d YGJPonIf of

Gdow'{ Unow“' mn‘glﬂﬁ warrt +0 Jyart work a4
1\ 20 am.

6 (c) Give one reason why these results will not apply to all British working adults.
[1 mark]

Not atl Bk (WO(King adult have

{u‘;ffa' woﬂ(l""j lours Hat {5 € hoursr g daj
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Turn over for the next question

Turn over»
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7 200 students, 200 parents with young children and 200 retired people were asked what
was the first thing they did on their mobile phones that day.
The results are shown in the table.
Social media Gaming News Other
Students 124 52 13 11
Parents 120 8 37 | 35
Retired 88 11 67 34
< 332 % ! 4 17 % §0
7 (a) One of the people is chosen at random.

7 (a) (i) Work out the probabilirs that this person goes on social media first that day.
F Social medra) = oy +126+ K&
b i o
200 4+ 200 + 280
= 332 = 0-6£3%3

Covo

0-55323

[2 marks]

Answer

7 (a) (ii)) Work out the prob. b|||ty that this person does not go on gamingfirst that day.
P dots not g0 F qoes. on S goes 1o +F 0%,)[2 marks]
.fouar m?d 1A

on gaming "e‘*”
Foted  TXuwoE oF peopt—

= 33T F T =83 = 6-§¢T)
hoo 6o
Answer
o-& ¥\

7 (b) One of the people who went on gaming first that day is chosen at random.

What ig the probasﬂity that this person is retired?
- 2 marks
P vehred = | 0154 g [ 1
T
Answer 0 IS Hq
T -
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7 (c) Work out the probability that two of the 200 retired people, chosen at random,
both went on news first that day.

Give your answer to three deciraal places.
zél f’-&v’-"w‘ Sbiwj 5 = By [3 marks]
Q00
P(J'ew 3 AL go‘og\ 56
" ! —
; r | «} 4
T of (eheer rfO{Ple) - &1 X 66 = 0 1)
P(' 90149 on  nNew 200 199

1)

[~

Answer - it

7 (d) Joe looks at the data in the table and makes the two statements below.

Is each statement correct?
Give a reason for each decision.
[2 marks]

Statement 1 Most of these 600 people went on social media first that day.
Tick (¥') a box.

Yes " No Cannot tell

Reason _More  Han 'f\ﬂd-,{— of e Feoplc went ON
,_(ou'a/' ry\gd?a «F{r.r—} -H-\Du' day

Statement 2 Most of these 200 retired people go on social media first every day.
Tick (v') a box.

Yes No Cannot tell Vv

Reason (W\{ Yesults ffom -}‘Ce dato gfveﬂ are J\MJ‘)
for fne aoaj 0 hn?ﬂ\q-\— rot be o same
gueny day.
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10

8 (a)

8 (b)

A deadly disease currently has no treatment.
A researcher develops a drug which she believes will treat the disease.
She suggests a statistical experiment to test her drug.

Infect six people chosen at random with the disease.

Give the drug to all six people.

Record whether each person recovers or not.

Write down two problems with the researcher’s experiment.
[2 marks]

Problem 1 ”lfe Jamglf Size vy deo (mall
. ’ﬂ;w @3l will ot lbe  veliable witt Just
b ’proP(P

Problem 2 ’W‘P veleqether  Cannod nfed ra{ndomlj

(onmﬂ People wi. oo deaw”g dﬂsecue-
s

The researcher carries out a more suitable experiment.
She writes an article for a magazine to highlight her results.

She gives the name of each patient in the experiment and records how they responded
to the drug.

The magazine editor asks the researcher to rewrite her article.

Explain why. "
[1 mar

Nam?-’ 0f pabenb J’\nouu net be rtncluded o He
]
f>(P€r:mfﬁ+ . NnoameJ Jkodlc’ be (J)nf)‘_dfﬂh‘d/‘
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9 In an experiment, Paulo throws three fair coins.

He repeats the experiment 120 times.

How many timef& should‘/:\e expect to throw three heads?
Wocowing Haee heads ia L %l = [2 marks]
F( He Jl”’ Hoow 3")(6 6 /J
© e
umbec of Hmes = | X numbe’ &f
N '{ ".’ -——-X ‘L"mPJ ']LEP (e €
q'{ w

= XRe =18

Answer [ G

Turn over for the next question

<_ pLHHA) = X xk= b
i T

Turn over p

L
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10 A geyser is a spring which erupts from time to time and shoots a column of hot water
into the air.

The table shows the duration of 80 eruptions of a geyser.

Mid-peint
Go
l oo
| 40
|40
Q20
260
300

Duration, 7 (seconds) Frequency

40 <t <80 1

80<1<120 19

120 <1< 160 17

160 < 7 < 200 1

200 <t <240 17

240 <1 <280 20

280 <1<320 5

TOTAL 80

L

G/un20/8382/1H
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10 (a)

10 (b)

10 (c)

13

Draw a frequency polygon to show this information.
[3 marks]

20

15 T 5 \ J -
Frequency 1 i T
10+ -+

]
-
—

5

i () % - il 2

0 50 100 150 200 250 300 350
Duration, ¢ (seconds)

Calculate an estimate of the mean duration of an eruption.

Use ) fi — 14 960
Mtan < élk > !‘fﬁéo = (47 [} mark]

<z f £o

Answer | 8 '7 seconds

Give a reason why the mean is not a typical value for this set of data.
[1 mark]

/ﬂ\e wean falls |~ He v‘m’rewa[ {66 L+ £ 200
whih ot a foguenty Of |
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11 The population pyramid shows the ages of people who moved house in England and
Wales in 2016.

One bar has not been drawn.

Age
| 500 2 5 I
- Male __L| Female
- 80+ -
70-79 ot :
60-69 mEmo
=t 50-59
S E e 40-49 . - a
it . 30-39 z
! - 20-29 1
*, 80
10-19 ’
i T 0-9 SEEEES
© 600 400 200 0 0 200 400 600
Number moving house (thousands) Number moving house (thousands)
Total number of males Total number of females
moving house is 1400 thousand moving house is 1550 thousand

Source: ONS

11 (a) 350 000 females aged under 20 years moved house in 2016.

Complete the population pyramid by drawing the bar for females aged 10-19 years.
[2 marks]

]Cemalu ageJ ('0 - {9 ‘3eaf3) -y gxo,ooc - |bo, 002

= |qQo 000

1 4
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11 (b) (i) Calculate the percentage of all people who moved who were aged 20-29 years.
Nunﬂs era of males + NUmJ;er of fernale [3 marks]
0~ ea a9 e — *
il 9 dean d A0 -39 ytaw X oo /°

Tota] Numbec of 4+ Toted numbec of
males | maletd
E /f-loo + 540 \ X100
(nuoo + 1650 /

= TH® X [60 =3 &6
T 3

Answer L |- §6 %

11 (b) (ii) Suggest one reason why such a large proportion of people moving are
aged 20-29 years.
[1 mark]
H-f ‘I’EP age twherce  nodt IDNPH YY'iov @ -Lo (o

O_new Job oc (ewt a «fam'n!&j

Turn over for the next question

Turn over p

L
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12

12 (a)

12 (b)

The table shows some information about people with hearing loss in the UK.

Age Number with hearing loss UK population

60 years and over 8 290 000 15 590 000

Under 60 years 2 750 000 50 450 000

Total 11 040 000 66 040 000

Sources: ONS and actiononhearingloss.org.uk

Mike says,

“The risk of hearing loss for people aged 60 years and over is about 10 times
greater than the risk for people aged under 60 years.”

Comment on Mike's statement.
You must show your working.

Hean‘nj (o4 for ~ g2490 poo  [3 marks]
__Peopie_aged 6o years and Over [$ 590000

= O . 53' ns
Htar.'nq 'OJJ for People - 2M1L0 000
= 1

aﬁctﬂ' Unders 6o j]tuic;mr SO 4£0 Owo
0. 0S45

(B

) 06:-5§217f = q-18517
P
6- 04 S
M}Ko‘s (totement 1 Covect, e viuX of heartg Tosd far

Fe"FU’ 0\366 6o eard Ond Ovec 17 Atoout 150 Hhes grenfer

Han e rsx for people aged under bo year

About one in nine people in the UK aged over 60 years have sight loss.

Calculate an estimate of the number of people in the UK aged over 60 years who have

sight loss.
[1 mark]

_l— X 15'5‘:(0‘000
q

s J18% 942

Do not write
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Answer 'lqu QQQ,

L e




17

Do not write

outside the

13 A machine fills bottles with orange juice. pak

The amount of orange juice in a bottle follows a normal distribution with a mean of

500 ml and a standard deviation of 10 mi.

- Slo - S%0o = (O
%{9( O-f‘ ymean

13 (a) Approximately, what percentage of bottles contain more than 510 mi of orange juice?

Circle your answer.

[1 mark]
32% 68% 84%

13 (b) The manufacturer would like almost all bottles to contain between 488 ml and 512 ml

of orange juice.

Sophie says that this could be achieved by reducing the standard deviation to 4 ml.

Comment on Sophie’s claim.

You must show your working. S X

A«fmqﬁ all |looHtes SNN 9" 9 l" of He pqlo\kom [2 marks]
whict tmp\ies  tat He range ©Of Imean mosf loe + Q chavdad  deviakors
Led x = Stardad deviakom
X =z Sla-J00- g
X T L00 - U4u¥y _ ——
- 4 3 3

d = N !
Tl;t«e_ e &b F\n,*el: claien 1 kue ’H,e Jh:molwa\ de~niakown must e
by

Turn over for the next question

Q“ﬂt ot wean i ‘&Hv\ohqu deviakon %Ned G&T‘ of He
rofdh}{oﬂ chxw’r‘j ,g'[o outride 10¢ varge in eadh tail

Turn over»

1 7
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14 The table shows the value of UK imports of clothing, in £ million, from the rest of the
world between 2015 Quarter 3 and 2017 Quarter 4

Some of the four-point moving averages are also shown.

Year and Quarter Imports (£ million) mo'\:r?:;-g\?;:;ge
2015 Q3 4970
2015 Q4 4730
4625
2016 Q1 4600
4675
2016 Q2 4200
4725
2016 Q3 5170
4762.5
2016 Q4 4930
4870
2017 Q1 4750
4940
2017 Q2 4630
2017 Q3 5450
2017 Q4 5190
Source: ONS
14 (a) Complete the table by calculating the last moving average.
WITQ, + 3017Q,;, 4 201703 +W0V17 Qy [1 mark]
4
= TR - W PN 11539 + 5;1'“((] + ((‘-'!D § A
N s ‘f - > 5005 (m‘”'\oﬁ)
14 (b) Comment on the trend in the data.
[1 mark]
\ ! 5 [y
/ﬂnm S _an _1nGeadiog Value ef 'm ror‘l’-‘ of
C\o.f'e, ins
Question 14 continues on the next page
Turn overp»

L
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The diagram shows the value of UK clothing imports in each time period.
A trend line has also been drawn.

A

5600

P

5400

-

5200 + g

==

5000 )

Imports : X
(£ million) ] Y i

-~

4800 A

4600

o
T b

4400 \

i
1
‘l

4200 *

\ ]

Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
2015 2016 2017

14 (c) Make one comment about the seasonal variation shown in the data.
[1 mark]

- (\_okf"ﬁg |'fng»‘t‘f ave (Owl’d1t e Qz; }f,\q-i— v qd He
S-"O\r'l 0L a ﬁgq\r
- (,‘O‘Rn'mj fm?o(h Orp [/u‘q;h{\!'l at Qa whidh W ot

20
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14 (d) The seasonal variations (seasonal effects) for Q1 are shown in the table. Bax
2016 Q1 2017 Q1
-40 -150

14 (d) (i) By calculating the mean seasonal variation, predict the value of UK imports in 2018 Q1.
You must show your working.

~ ‘s . eq L] qu JEWDW
E{iﬁ(m;—\neg szgjg‘.j\&eo\.fow varahen = 'jaw.‘;h’ofi 'f"‘ oLl [3 marks]

Jeaseny
L Y L ‘\
Mean for  JoT& = FHO F-1S° = -q3

—_~—--
2 : 1.,
Pttal,‘d-fa) Yalve = "Nf‘f‘d Nalve + mean Jecuonc\[\lclnﬂr‘mw
oo

= z \
= 5 —1—(—01.!,} = S0063
Answer £ 5065

million
14 (d) (ii)) Write down one assumption that you made in making your prediction in part (d)(i).

[1 mark]
Jemona—l pattrn  (emaung -Ke Jame

I
/W\e ‘P'PM' (orbnues 1n *,CQ Jadw ¢ wo\u\{)

Turn over for the next question

Turn over »
2 1
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15

15 (a) Rachel’s time in Race 1 was 48.7 seconds.

In this question you will need to use,

score — mean
standard deviation

standardised score =

Swimmers in a competition swim two races.
Swimmers use breaststroke in Race 1 and backstroke in Race 2

The mean and standard deviation of the times in each race are shown in the table.

Mean (seconds) Standard deviation (seconds)

Race 1 455 2.4

Race 2 417 18

Her standardised score in both races was the same.

Calculate Rachel’s time in Race 2

J*qrda(duﬁd Jeor @ 1o Qo‘(€4 = iu_Lfif__*_r_ [3 marks]

2-Yy
= | %

e+ I-?O\CH \!S Tt v Race o = T
= ] ‘/., = U - A4y
/ - ) 5

-9
3-—‘-{"1:3"'{
\:S': Q-4 4 HI1* - Hy-

’
o

Answer Ay seconds

2 2 G/Jun20/8382/1H
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15 (b)

Kim and Pria also swim in the competition.

Their times in each race are shown in the table below.

Kim Pria
Time (secs) Stansclz:)riised Time (secs) Stans(iir':ised
Race 1 43.7 w07 8 443 0. E
Race 2 405 - 0-661 403 -0. 118

Do not write
outside the

box

Complete the table and use it to decide which race each girl swam better in.
Give a reason for each of your decisions.

[5 marks]
Wi Race 4 = 3.9 _ 4g-¢ - .0.15
=g
Uiem Race 2 = Ho-§ - H4i1-M e .-o~€€']
2
P';a Roce 4 - AN-3 - NE- & - _ o6
T
an QOCE S do .2 = 417 = -0-1728
1= %
L(;W‘ 50\)0\/“ be’H'{' Xa Qace 1 ag L\é( J"—anaoc\rdf.r-eJ

lower Vn Race 1 Hon I/\Cr Stove | n

=01 8

Scove wad
qu 2.

Turn over for the next question egl
3 Pf-'ﬂ‘ Cam  loettr in Raee 2 ac her prqndzrdjm{
nd arat
Jcove ' Qqce 2 waJ lowe/r -}'LOH\ L\c( Jta

feore o Race 4 (’o~'7'72 L -o-S)

Turn over p

2 3
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16 In a golf tournament, players take part in several rounds of golf.
Players try to complete the course taking as few golf strokes as possible.
Justin wants to compare the number of strokes taken by the players in the
first two rounds of a tournament.
He collects data for the top 50 players.
Justin's hypothesis is,
In which of the first two rounds will_ players take the fewer strokes on average?
16 (a) What mistake has Justin made when writing his hypothesis?
[1 mark]
A L\»{POK\M(J ﬂaod[ J not be a C}‘u(’J}u’On cmq‘
Tu.r Ekn  as \u,ol a C’) ueshon
Justin draws a cumulative frequency step polygon to show the results for players in
Round 1 -
A
50
a0} SELEEiRRRRHERtREERL :
30
Cumulative B .
frequency ;
20 ‘
10 +
0+ : * >
0 64 66 68 70 72 74 76 78

Number of strokes

2 4

G/Jun20/8382/1H

Do not write
outside the
box



e

25
16 (b) Explain why a cumulative frequency step polygon is an appropriate graph for the data
5 . [1 mark]
Becqud-f "'CQ da.'*q \J d B C(‘e+e
. D;scx&e data 5 a type od QUa\nH\hh'Ve daks "‘eo&"
{nctadle fraacts and Stahshies it nodi¥'sib(@  fingle Fo"’“? of
gc\’ra a+r can |pe (ounied.
16 (c) Work out the percentage of players who took 72 strokes or fewer for Round 1
orn He 3mph . +e Namber 04 [7““:1{” [2 marks]
who FJoow " ra Srowes - 16
|6 )((oo'IO = 3% (o
50 3 2- %
16 (d) Complete this table summarising the number of strokes taken by players in Round 1
[1 mark]
Median Lower quartile Upper quartile
74 72 Ji G
ufpu Quaubke = 3/ ¥$a = 37$

16 (e)

ﬁo""‘ "f( qfa\p\n +c¢ Num\oer O.f Jhowe S COYY{’JPOV’W’
o q Cumdlqhve fvequgm\j of 375 -

- 176
The lowest number of strokes taken in Round 1 is 65

Show by calculatlon that this value is an outlier.
An patlier iy

a Peint of e dota Ao 745 [3 marks)
ovec |-5 ‘Mug\mwh‘\e -ravwﬂe below 'K,P lowef
Quav&?ie 6c aove He upper quarhie.

Outlier -

-

Lower Quarhic — [-5 QR

Question 16 continues on the next page

. Mz - (ne- )0

_ qa2 - (s xu)
| - M2-6 =6¢
65 £ 66 Lene iR an  outlier
L

Turn over »
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The table shows a summary of the number of strokes taken by the same players in

Round 2

Number of strokes Frequency Cumulative frequency
69 4 Lf
70 5 (1
71 7 | 6
72 11 27
73 8 3s
74 6 4
75 3 4 Y
76 @ 4 ¢
77 2 S0

16 (f)
50
40
30
Cumulative
frequency
20

Draw a cumulative frequency step polygon to show the results for Round 2

[3 marks]

1045+

-~

0

64 66

68 70

72

Number of strokes

74

76 78

Y

2 6
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16 (9)

Round 2

Round 1 X

16 (h)

16 (i)

Draw separate box plots, on the grid below, for the number of strokes in Round 1 and
Round 2

Mark clearly the outlier for Round 1
[4 marks]

£5 feore _(ound 1 v an outier.

-&o\vv »\"‘Nﬁ
% 4

N i
1 1 b3 Il ]

4 P WP i Yalve

\ 4

64 66 68 70 72 74 76 78
Number of strokes

Compare statistically the number of strokes taken for Round 1 and Round 2
[2 marks]

Me&.‘qn fbr Rounc’ 2 |5 ec;uov' b M2 whih 7 lews
Hon #oe  medmn vauwe for Round 1 }Cere-f'are

T

P(qgtr\f ‘gmcmllg ne,cp’ -'chu J-’-(ox.u on QOU"A 2

/”\P SCores own Row»o' 2 are !crr J/p(qu ou‘}

beiaase  Ha Infecquarhe range -’f'ov( pOuM‘J 2 13
'CJJ' e Road Ov[ pound”

Write down a factor that could explain the difference between the number of strokes in
the two rounds.

: bfﬂ'uerﬁ toeaer enditions when He tooo [t mark]
Rounds were  Dlayed:

Do not write
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X '{/v'mf o*H,( Aa‘:j «R} RoupJJ mere f(q:jed

END OF QUESTIONS
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