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General ... it is differentto GCSE Maths?

Guidance on the use of abbreviations within this mark scheme

M method mark awarded for a correct method or partial method

A accuracy mark (awarded after a correct method; if no method is seen
then full marks for the question are implied but see individual mark
schemes for more details)

B unconditional accuracy mark (no method needed)

oe or equivalent

cao correct answer only

ft follow through (when appropriate as per mark scheme)

SC special case

dep dependent (on a previous mark)

indep independent

awrt answer which rounds to

isw ignore subsequent working
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General marking
principles

General marking guidance
These notes offer general guidance, but the specific notes for examiners appertaining to
individual questions take precedence.

1

All candidates must receive the same treatment. Examiners must mark the last
candidate in exactly the same way as they mark the first.

Where some judgement is required, mark schemes will provide the principles by
which marks will be awarded; exemplification/indicative content will not be
exhaustive. When examiners are in doubt regarding the application of the mark
scheme to a candidate’s response, the response should be sent to review.

All the marks on the mark scheme are designed to be awarded; mark schemes
should be applied positively. Examiners should also be prepared to award zero

marks if the candidate’s response is not worthy of credit according to the mark
scheme. If there is a wrong answer (or no answer) indicated on the answer line
always check the working in the body of the script (and on any diagrams), and

award any marks appropriate from the mark scheme.

Questions where working is not required: In general, the correct answer
should be given full marks.

Questions that specifically require working: In general, candidates who do
not show working on this type of question will get no marks - full details will be
given in the mark scheme for each individual question.

Crossed out work
This should be marked unless the candidate has replaced it with an alternative
response.

Choice of method
If there is a choice of methods shown, mark the method that leads to the answer
given on the answer line.

If no answer appears on the answer line then mark both methods as far as they
are identical and award these marks.

Incorrect method

If it is clear from the working that the “correct” answer has been obtained from
incorrect working, award 0 marks.
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General marking
principles

Follow through marks

Follow through marks which involve a single stage calculation can be awarded
without working as you can check the answer, but if ambiguous do not award.
Follow through marks which involve more than one stage of calculation can only
be awarded on sight of the relevant working, even if it appears obvious that there
is only one way you could get the answer given.

Ignoring subsequent work

It is appropriate to ignore subsequent work when the additional work does not
change the answer in a way that is inappropriate for the question or its context.
(eg an incorrectly cancelled fraction when the unsimplified fraction would gain full
marks).

It is not appropriate to ignore subsequent work when the additional work
essentially makes the answer incorrect (eg incorrect algebraic simplification).

Probability

Probability answers must be given as a fraction, percentage or decimal. If a
candidate gives a decimal equivalent to a probability, this should be written to at
least 2 decimal places (unless tenths).

Incorrect notation should lose the accuracy marks, but be awarded any implied
method marks.

If a probability fraction is given then cancelled incorrectly, ignore the incorrectly
cancelled answer.

Range of answers

Unless otherwise stated, when an answer is given as a range (eg 3.5 - 4.2) then
this is inclusive of the end points (eg 3.5, 4.2) and all numbers within the range.
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General ... it is differentto GCSE Maths?

NOT EXPLICIT IN THE MARKSCHEMES

| o more than half of the basketball players weigh more than the mean |

MIMI M
in

12 x 175+ 146 x 185 + 175 x 195 + 323 x 205 + 146 x 215 + 8 x 225 SU
810 U

(=20079..) 3,

Number in brackets after a calculation
Where there is a number in brackets after a calculation E.g. 2 % & {=12) then the mark can be awarded either for the correct method,
implied by the calculation or for the correct answer to the calculation.

Use O
Some numbe
number — it must com

inverted commas
i the mark scheme will appear inside inverted commas E.g. "12" % 50 ; the number in inverted commas cannot be any

m a correct method or process but the candidate may make an arnthmetic error in their working.

Word in square brackets
Where a word is used in square brackets E.qg.
process but is the value that the candidate believes 13
be given in the mark scheme.

¥ 1.5 : the value used for [area] does not have to come from a correct method or
area. If there are any constraints on the value that can be used, details will

Misread
If a candidate misreads a number from the question. Eg. uses 252 instead of 255; m or process marks may be awarded provided

the question has not been simplified. Examiners should send any instance of a suspected misre 0 review.
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oundation Paper 1

e e | T | e

a Part Skill tested Score sn;?r); Percent ALL 1 2 3 4 5 & 7 B 9 ALL u
Qol a Reading tables 0.95 1 95 0.95 0.89 0.93 0.96 0.98 0.98 0.95 0.72
001 b Reading tables 0.95 1 95 0.95 0.88 0.94 0.97 0.97 0.98 0.95 0.63
Qo1 C Using tables 148 2 74 148 0.67 1.18 162 178 187 148 0.31
001 d Comparing averages from tables 0.73 1 73 0.73 0.45 0.61 0.74 0.85 0.93 0.73 0.24
001 e Justify the appropriate format and produce accurate visualisation of data 0.25 1 25 0.25 0.07 0.13 0.23 0.32 0.47 0.25 0.01
0oz a Probability Scale 0.88 1 88 0.88 0.7 0.85 0.92 0.95 0.98 0.88 0.36
Qo2 b Describing likelihood 0.94 1 o4 0.94 0.82 0.96 0.97 0.98 0.99 0.4 0.48
Qo2 C Relative frequency 104 2 52 104 0.37 0.62 0.97 141 172 104 0.1
Qo2 d Compare probability of cutcomes 1.08 2 54 1.08 0.46 0.79 11 1.35 1.55 1.08 0.11
003 Misleading graphs/diagrams 0.96 2 48 0.96 0.4 0.72 0.97 1.21 14 0.96 0.1
Qo4 a Data collection 0.79 2 40 0.79 0.28 0.56 0.76 0.99 13 0.7% 0.06
004 b ii Population, sample frame and sample 0.14 1 14 0.14 0.02 0.06 0.11 0.18 0.32 0.14 0.01
004 b ii Population, sample frame and sample 0.01 1 1 0.01 0.01 0.03 0.01
004 c Strategies to mitigate issues during the statistical enguiry oycle 0.2 2 10 0.2 0.02 0.06 0.12 0.26 0.54 0.2 0.01
004 d Key features when planning data collection 13 & 22 1.3 0.16 0.49 103 1.85 293 13 0.03
005 a Vocabulary of correlation 1.06 2 53 1.06 0.28 0.67 11 1.39 164 1.06 0.03
Qo5 b Determine line of best fit 0.66 1 66 0.66 0.34 0.54 0.71 0.78 0.87 0.66 0.06
Qo5 c Using a line of bestfit 0.43 1 43 0.43 0.11 0.27 0.44 0.57 0.69 0.43
005 d Justify appropriateness of using a line of best fit to make predictions 0.32 2 16 0.32 0.04 0.12 0.26 0.43 0.75 0.32 0.01
Qo6 a Terms used to describe different types of data 0.25 1 25 0.25 0.11 0.15 0.2 0.32 0.5 0.25 0.04
Qo6 b Calculate mode 0.67 1 67 0.67 0.31 0.55 0.7 0.82 0.9 0.67 0.1
Qo6 C Calculate median 0.8 1 80 0.8 0.5 0.73 0.85 0.92 0.54 0.8 0.16
Q06 d Justify the rationale for selecting appropriate types of average 0.32 1 32 0.32 0.08 0.21 0.35 042 0.45 0.32 0.01
Qo6 e Calculate interquartile range (1QR) 0.59 2 30 0.59 0.16 0.28 0.47 0.78 132 0.59 0.02
Qo6 f Use median and interquartile range (IOR) to compare data 0.43 4 11 0.43 0.01 0.04 0.2 0.57 1.46 0.43
Qo6 gi Comment on outliers with reference to the original data 0.13 1 13 0.13 0.01 0.02 0.08 0.2 0.33 0.13
Qo6 gii Comment on outliers with reference to the original data 0.18 1 18 0.18 0.03 0.06 0.16 0.27 0.36 0.18
Qo7 Use stratification and know when this is appropriate before sampling 0.09 5 2 0.09 0.01 0.03 0.09 0.39 0.09
Qo8 a Sampling technigues to avoid bias 0.51 2 26 0.51 0.18 0.32 0.5 0.63 0.9 0.51 0.04
008 b Sampling techniques to avoid bias 0.04 1 4 0.04 0.01 0.02 0.06 0.11 0.04
Qo8 C Sampling technigues to avoid bias 0.14 2 7 0.14 0.01 0.03 0.07 0.16 0.48 0.14
Q08 d Use summary statistics and sample data to estimate or predict population characteristics 0.04 2 2 0.04 0.01 0.02 0.05 0.16 0.04
009 a Terms used to describe different types of data 0.33 1 33 0.33 0.15 0.23 0.29 0.4 0.56 0.33 0.06
009 b Histograms (equal class width) - completing a table 107 2 54 1.07 0.17 0.52 107 1.55 177 107 0.02
009 C Histograms {equal class width) - completing a histogram 0.89 2 45 0.89 0.09 0.34 086 1.33 161 0.89 0.02
009 d Interpret a distribution of data in term of skewness 0 1 0 0.01
009 ei Calculate an estimate of the mean 0.59 3 20 0.59 0.04 0.14 0.38 0.84 1.61 0.59
009 i Compare data sets using appropriate measure of central tendency 0.43 1 43 0.43 0.05 0.17 0.38 0.62 0.83 0.43 0.01
Q10 a Hypothesis testing 0.13 1 13 0.13 0.01 0.07 0.18 0.39 0.13
010 b Interpret seasonal and cyclic trends in context 0.38 2 19 0.38 0.01 0.07 0.26 0.58 0.98 0.38
Q10 C Comment of appropriateness of using moving averages 012 1 12 0.12 0.01 0.02 0.09 0.18 0.3 0.12
010 d Compare seasonal and cyclic trends in context 0.09 1 9 0.09 0.01 0.03 0.12 0.31 0.09
010 3 Time series - Plotting 0.46 3 15 0.46 0.03 0.1 0.31 0.68 1.21 046
Q10 f Interpret seasonal and cyclic trends in context 0.37 2 19 0.37 0.05 0.14 0.29 0.5 0.87 0.37
011 a Sample space diagrams - Completing 133 2 67 133 0.54 0.93 139 17 1.88 1.33 0.14
011 b sample space diagrams - probability from 0.77 2 39 0.77 0.1 0.3 0.68 1.12 1.53 0.77 0.02

25.32 BO 25.32 9.62 15.9 23.73 32.35 43.1 1] 0 1] 0 25.32 3.89
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The table shows the average heights, to the nearest em, of Adult Males and

Adult Females who were bom in the year 1996 in some countries of the world. Afral thinks that the country in the table with the greatest difference in average heights

hetween Adult Males and Adult Females 1s Ttaly

{c) Is Afzal comrect”

Average height (em) Give a reason for your answer.
Country
Adult Males | Adult Females ﬁ\q'aenﬁﬂ
Philippines 163 150 13
Latvia 181 170 i1 Q Ol. N
flo, Ho8lvalic 18 b defeence
Ttaly 178 165 )

W2 \3

Zimbabwe m 158 (1
(d) Using the table, compare the average height of Adult Males in Australia, with the

Australia @ 166 lu average hcig]ﬂ of Adult Males in Zimbabwe.
(Source: Curworldindaia.org) amm md.u m m M
(a) Write down the average height of Adult Males in ltaly. / mam n Zwm

Alral sugpests drawing 3 time series graph (o represent the data in the wble.,

{¢) Explain whether or not this 1s an appropriate graph o use,

(b) Write down the country in the table in which the Adult Females have the greatest g' m’ m m w W x

average height.
0 X

(Total for Question 1 is 6 marks)

1) |Blfor 178 I

(b) Via [§)]

(c) B2 for the difference in Italy is 13 and in Australia(Philippinds) | Award B2 for the differences compared 2)
it is 14 (13), so no/Afzal is not correct between two relevant countries and a correct

conclusion. Must see 2 relevant differences next
to table or in written answer.

Allow B2 for No, Australia has a 1 ¢cm greater
(B1 for any correctly identified difference) difference. Figure must be correct for this.

SC B1 for the difference in Italy and the
Philippines is the same.

For B2 or B1 Accept correct differences seen by

table.
(d) BI for (Adult Males are) taller in Australia than (Adult Males) | Bl for Adult Males are 11cm taller in Australia [§))
in Zimbabwe. Ignore incorrect figures if there is an indication

that Australian males are taller oe.

Foundatlon Paper 1 Ol Allow BI for there is an 11cm difference in

heights. Figure must be correct for this.

For taller accept
St u d e n t A higher/greater/larger/biggest/(average) height
(e) Bl For one of e.g. Do not accept: [§))
« Not appropriate as no time was given/recorded. * given data about heights not time ! Education 2023

e Not appropriate because only have data for one year
Condone “data does not use time”




The table shows the average heights, to the nearest cm, of Adult Males and
Adult Females who were born in the year 1996 in some countries of the world.

Average height (cm)

Country
Adult Males
Philippines 163
Latvia 181
Italy
Zimbabwe
Australia

Adult Females

150

170

165

158

166

(Source: Curwovldindata.org)

(a) Write down the average height of Adult Males in Italy.

138

(b} Write down the country in the table in which the Adult Females have the greatest

average height.

Foundation Paper 1 Q1

Student B

.ﬁo, he\s wiong Hm?rab.as

Afral thinks that the country in the table with the greatest difference in average heights
between Adult BMales and Adult Females 1s Taly.

(¢} Is Afzal correct?
Ciive a resson for your answer.

m@mm X

{d)y Using the table, compares the average height of Adult Males mn Australia, with the
average height of Adult Males in Zimbabwe.

N CRRTC R AN 4

Alfzal suggests drawing a time series graph to represent the data in the table.

cm
(&) Explain whether or not this is an appropriate graph 1o use.
Row s notbe LXK
hotha
(Twtal for Question 1 is & marks)
1(a) Bl for 178 1)
(b) B1 for Latvia (§)]
(c) B2 for the difference in Italy is 13 and in Australia(Philippines) | Award B2 for the differences compared 2)
it is 14 (13), so no/Afzal is not correct between two relevant countries and a correct
conclusion. Must see 2 relevant differences next
to table or in written answer.
Allow B2 for No, Australia has a | cm greater
(B1 for any correctly identified difference) difference. Figure must be correct for this.
SC BI for the difference in Italy and the
Philippines is the same.
For B2 or B1 Accept correct differences seen by
table.
(d) B1 for (Adult Males are) taller in Australia than (Adult Males) | Bl for Adult Males are 11cm taller in Australia 1
in Zimbabwe. Ignore incorrect figures if there is an indication
that Australian males are taller oe.
Allow B1 for there is an 11cm difference in
heights. Figure must be correct for this.
For taller accept
higher/greater/larger/biggest/(average) height
(e) B1 For one of e.g. Do not aceept: 1
* Not appropr?ate as no time was given/recorded. e given data about heights not time Education 2023
« Not appropriate because only have data for one year
Condone ‘data does not use time’
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WAGOLL

Foundation Paper 1 Q1

Answer ALL questions. Afzal thinks that the country in the table with the greatest difference in average heights
. 3 . between Adult Males and Adult Females is Italy.
‘Write your answers in the spaces provided. 5 5
, \ . o = (c} Is Afzal correct?
You must write down all the stages in your working. z < Give a reason for your answer.
1 The table shows the average heights, to the nearest cm. of Adult Males and 4 £
Adult Females who were bom in the year 1996 in some countries of the world 3 | E
-
Average height (cm) ; g
Country = §
Adult Males | Adult Females El tﬁf\gn{g , . .
|5 miMMW bof It is [ bu,t.ma,:sm]lg.a.
Phulippines 163 150 13 = £
: s e 80 Mo o ok cowvect . -
Latvia 181 170 11 80 (=)
Ttal 178 165 ‘_5 (d) Using the table, compare the average height of Adult Males in Australia, with the
¥ average height of Adult Males m Zimbabwe. 1L9
Zimbabw 169 158 15: ! !E"
abwe 169 1 g - A'Uml!"ﬂﬂ GdtiH moleo are on QICF(EEF
w
Australia 180 166 =z =
= 14 5 | = thon adult malee . Zimkabue. .
(Sowce: Cwrworidindarta org) 5 E o
(a) Wiite down the average height of Adult Males in Ttaly. a % Afral suggests drawing a time series graph to represent the data in the table.
E E (&) Explam whether or not this 15 an appropriate graph to use.
ng em | = * 1k
w o
= : | B Mo, 1k Lo Mk apprprate 0o ro tme haabeanéjum
m
(b) Write down the country in the table in which the Adult Females have the greatest = | B the dala 1e b‘-"’ e 52@ Oﬂ{ﬁ .
average height. (o
(Total for Question 1 is 6 marks)
hatvia
i)
o =
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|
A town council is proposing to build a new leisure centre.
Michelle is going to carry out a survey to find out what all the people in the town think

of the proposal.
Michelle thinks that she should take a sample rather than a census. ;':ﬁ‘:_" Ansyer Additional guidance RARCE
4 (a BI1 BI for two from Allow converse statement if census 2
(a) Give two reasons why Michelle, might think this. @ mentioned. @
* easier / difficult to ensure whole population is used
P M * cheaper Do not accept
e quicker * not everyone will want to take part in
® less data to handle/fewer people to ask the survey
* she can choose who she wants to
® m survey
* reference to being able to explain the
questions
(b)(i) B1 A list of all members of the population/all people (who live)in | Do not accept ‘whole group’ [8)}
the town
(b)(ii) | B1 for one from Must be a relevant comment about the [8)]
¢ children will not be included electoral register.
i . * only those registered to vote are on the list
Michelle plans to use the electoral register as the samphng frame. ¢ difficulty in gaining access to electoral register/electoral Do not accept one word answers such as
register is confidential ‘inaccurate/unreliable/bias’
(b) (1) Explain what you understand by the term sampling frame. * the tnformation the council has may be out of datemissing | ¢ Electoral register is unreliable
A Gome. vsed @ somling - ¢ @[ @
* e The pilot study identifies problems
8 e Checks that questions work as intended
e Gives an idea of what results may be (for suitability for analysis)
e Tests questions are clear/understood
e Gives an idea of response rate
e Checks questions are inoffensive

(1) Give one problem Michelle may have using the electoral register as the
sampling frame.

wnoccookbe X

Foundation Paper 1
Q4 (ato c)

Michelle intends to conduct a pilot study.

(c) Give two reasons why it is a good idea to conduct a pilot study. Stu d ent A
us a sample 18 QUi ond
doto. w oleced o X
X

© Pearson Education 2023 13



|
A town council is proposing to build a new leisure centre.
Michelle is going to carry out a survey to find out what all the people in the town think
of the proposal.

Michelle thinks that she should take a sample rather than a census. Question | Answer Additional guidance Mark
(a) Give two reasons \\'h}‘ Michelle mlghl think this 4 (a) B1 B1 for two from Allo:)'v con(;verse statement if census 2)
mentioned.
* casier / difficult to ensure whole population is used
. w w w‘d m M Oﬂ, M ® cheaper Do not aceept
e quicker * not everyone will want to take part in
® less data to handle/fewer people to ask the survey
* she can choose who she wants to
survey
* reference to being able to explain the
x questions
(b)(i) B1 A list of all members of the population/all people (who live)in | Do not accept ‘whole group’ [8)}
the town
(b)(ii) | B1 for one from Must be a relevant comment about the [8)]
¢ children will not be included electoral register.
Michelle plans to use the electoral register as the sampling frame. * only those registered to vote are on the list
« difficulty in gaining access to electoral register/electoral D_D not aceept one Wde_ answers such as
i A ; ) o ) i : register is confidential ‘inaccurate/unreliable/bias’
( b) (1) F.xplaln what .\Oll understand h.\ (h(‘ term '\amplmg fmmc * the information the council has may be out of date/missing . . .
data/inaccurate Condone Electoral register is unreliable
‘* ‘8 a “s‘. OF M W & M (c) B1 B1 for any two from: 2)
e The pilot study identifies problems
e Checks that questions work as intended
e Gives an idea of what results may be (for suitability for analysis)
e Tests questions are clear/understood
e Gives an idea of response rate
e Checks questions are inoffensive

(11) Give one problem Michelle may have using the electoral register as the
sampling frame.

b ho\o.&&mw regicics

Michelle intends to conduct a pilot study.

Foundation Paper 1
Q4 (ato c)

(c) Give two reasons why it is a good idea to conduct a pilot study.

Student B
-6wesaf\tdm.abo¢recpmmr/ e

g s o u
bes\sex mw?sas

© Pearson Education 2023 14



Michelle is writing a plan for her investigation into people’s views on the leisure
centre proposal.

(d) Wnite down what Michelle should include in her plan.
You should include each of the following

* asampling method
* aquestion she could ask in her questionnaire
* astatistical diagram she could use to show the results of the survey.

Explain why each of the things you have written down is appropriate.

S droid vse. random
who o send Wy
vse \aksof
cato. :

o select
oot o
> deaplgy
bwdra{;((m codts, pi

Sampling method Accept a correct description of conducting (6)
B1 for appropriate sampling method identified, one of: one of these appropriate sampling methods
e Random sample ¢.g. using a numbered list and random
¢ Stratified sample number generator/selecting names from a
e Systematic sample hat (random sample)
e.g. a description of the strata and selecting
randomly within these (stratified sample)
B1 Reason — any from
* every resident has an equal chance of being selected (random) | Do not aceept even chance.
* sample selected will be unbiased (random/stratified)
e (if nis large) sample is representative of the population
(random/stratified/systematic)
Question Appropriate must 'be: '
B for an appropriately designed (or described design) question. * anon-leading closed question
e with written (or implied) options for
response.
depB1 Reason e.g. for explaining that their question/question design
achieves one or more of* If more than one question is suggested
e finds people views on the leisure centre proposal/information | mark all and award highest score. B1B1
we want, can only be awarded for one suggested
« is non-leading question, not across multiple.
* s closed/has response options
Statistical diagram e.g B1 Pie chart because...
depB1 it shows proportions/percentages
B1 For identifying a suitable statistical diagram e.g. Bar chart/line Do not accept Tally chart
chart/pictogram/pie chart
If more than one diagram is suggested
depB1 For reason: e.g. ... shows frequencies/allows comparison mark all and award highest score. BIB1
can only be awarded for one suggested
diagram, not across multiple.
© Pearson Education 2023 15



Foundation Paper 1 Q4

-~

4 A town council is proposing to build a new leisure centre.
Michelle is going to carry out a survey to find out what all the people in the town think
of the proposal.

Michelle thinks that she should take a sample rather than a census.
(a) Give two reasons why Michelle might think this.

g]mumua&dﬂyuﬂbwwﬂmmkhmamnnm
Michelle plans to use the electoral register as the sampling frame.
(b) (1) Explain what you understand by the term sampling frame.

tbo1s a list of all the membess of fhe
Qanauaahu&hﬂﬂu¢WMJﬂnwmﬂhh@

(1]

(1) Give one problem Michelle may have using the electoral register as the
sampl.mg frame.

a
Michelle intends to conduct a pilot stady.
(2} Give two reasons why it is a good 1dea to conduct a pilot study.

)

YIHY SIHL NI 3LIEM LON-OQ YIUY SIHL NI 3LIHM LON 0T

¥ SIHL NI ALIHM LON-OQ

DO NOTWRITE INTHIS AREA

DO NOTWRITE INTHIS AREA

REA

NOT WRITE INTHIS A

WAGOLL

Iy ~

Michelle is writing a plan for her investigation into people’s views on the leisure

(dy Write down what Michelle should include in her plan.
You should include each of the following

methods
a sampling method (l‘m shra

at's@i;mut‘lc.)
*  aquestion she could ask m her questionnaire

*  astabistical diagram she coul::lusetoshowtheresuhscfﬂlem

Explam why each o%ﬂgs voul dav&lmgm%wh an)

ﬂmmbnammh Lo

elocal concd. 18 P"Dibsug b bwld a new
_____ me&&mmifh%m

B I Y [ T o D D
aM%%% WW% }ﬁﬁﬁb .aonot . nxﬂmﬁﬂ
awwM:

..... Showo prqa:/hcna and alloo Wm._

(Total for Question 4 is 12 marks)

© Pearson Education 2023
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5

(b) Draw a line of best fit on the scatter diagmm.x

(c) Use the scatter diagram and your line of best fit to predict the average air

Jim is investigating the relationship between air temperature and altitude.

He has found data on the intemet showing the average air temperature at different
altitudes on one particular day.

The table shows the results he collected.

Jim wants to predict the g

temperature at an altitude of 4400 metres

..lLy

: at an altitude of 11000 metres.

i 0 1000 | 2000 | 3000 | 4000 | 5000 | 6000 & 8000 | 10000 (d) DisCuss whether or not it is appropriate to use the line of bost fit to make
(metrey) his pre
Average air
temperature | 150 8.5 2.0 4.5 1.0 17.5 24.0 369 499
o Jha fov
(Souwrce: adapted from www engineeringtoalbax. com) M m bao m m x
He uses this information to draw the scatter diagram.
»
20
3
10 X
(Total for Question 5 is 6 marks)
X
0 +—3 > —
2000 | % 400('. 6000 8000 10000 12000 5(a) B2 for negative (correlation) so as the altitude increases, temperature For B2 or B1 Accept converse when 2)
2 10 H o decreases describing the correlation
Average air e R X Altitude (n§etres) eg. (negative), as the temperature
|emper.tum A x (BI1 for either negative (correlation) or an explanation that the higher increases the altitude decreases.
v < the altitude, the lower the temperature
(°C) 0 he altitude, the lower th
x Ignore reference to strength of
30 correlation.
(b) Bl for the line of best fit plotted correctly Should go through all the points and (n
X be drawn with a ruler.
40 () Bl for —14 BO if there is no line of best fit. (483}
Blft their line of best fit
50 x Allow tolerance on their ‘—14" of
half a small square.
60 v ‘
For follow through, the gradient of
line of best fit must be negative.
(a) Describe and interpret the correlation shown in the scatter diagra (d) B2 for extrapolating/outside of range for altitude/data only goes up to Allow for beyond/outside of the data (2)
. 10000(m) is not reliable so it is therefore not appropriate plotted or beyond/outside within the

here ts @

\'hp_au‘\'wp-deueam~5

(B1 for reference to extrapolation/outside of range for altitude/data only
goes up to 10000(m) with no or incorrect conclusion)

or

B2 for perfect correlation/strong correlation/all points lie on a straight
line AND 11000 is close to the range of values for altitude therefore it
is appropriate.

(B1 for reference to strong correlation/perfect correlation/points lie
close to the line of best fit with no or incorrect conclusion)

Foundation Paper 1 Q5 Student A

table.




Jim is investigating the relationship between air temperature and altitude

He has found data on the internet showing the average air temperature at different
altitudes on one particular day.

The table shows the results he collected

10000

499

Aimon 0 1000 | 2000 | 3000 @ 4000 | 5000 & 6000 = 8000
(metres)
Average air
temperature | 150 8.5 2.0 4.5 11.0 17.5 240 36.9
(°C)
(Source: adapted from www engineeringtoolbax com)
He uses this information to draw the scatter diagram.
20
10
0 1 >
2000 4000 &« 6000 8000 10000 12000
’
Average air o ( ! Altitude (metres)
tcmpﬂ:nlurc 20
(°C)
30
40
50
60

(a) Describe

tbs neaahcw/x

correlation shown in the scatter diagram.

(b)

Draw a line of best fit on the scatter diagram.

(c) Use the scatter diagram and your line of best fit to predict the average air

temperature at an altitude of 4400 metres.

% -6

Jim wants to predict the average air temperature at an altitude of 11000 metres.

(d) Discuss whether or not it is appropriate to use the line of best fit to make

his prediction.

In Mo case tf s

he Lewo sibon

Lo of* best Bt .

(Total for Question 5 is 6 marks)

5(a) B2 for negative (correlation) so as the altitude increases, temperature For B2 or B1 Accept converse when 2)
decreases describing the correlation
eg. (negative), as the temperature
(BI1 for either negative (correlation) or an explanation that the higher increases the altitude decreases.
the altitude, the lower the temperature)
Ignore reference to strength of
correlation.
(b) Bl for the line of best fit plotted correctly Should go through all the points and (n
be drawn with a ruler.
(c) Bl for —-14 BOif 5 S st fit. )
ft their line of best fit
< Allow tolerance on their ‘—14" of
alf'a small square.
For follow through, the gradient of
line of best fit must be negative.
(d) B2 for extrapolating/outside of range for altitude/data only goes up to Allow for beyond/outside of the data 2)

10000(m) is not reliable so it is therefore not appropriate

(B1 for reference to extrapolation/outside of range for altitude/data only
goes up to 10000(m) with no or incorrect conclusion)

or

B2 for perfect correlation/strong correlation/all points lie on a straight
line AND 11000 is close to the range of values for altitude therefore it
is appropriate.

(B1 for reference to strong correlation/perfect correlation/points lie
close to the line of best fit with no or incorrect conclusion)

Foundation Paper 1 Q5 Student B

plotted or beyond/outside within the
table.




Foundation Paper 1 Q5

5 Jim is investigating the relationship between air temperature and altitude.

He has found data on the internet showing the average air temperature at different
altitudes on one particular day.

The table shows the results he collected.

Altitude 0 1000 2000 3000 4000 | 5000 6000 8000 | 10000
(metres)

Average air

temperature | 15.0 85 20 —4.5 -11.0 | -175 | =240 | 369 | 400
0

(Source: adapted from www enginesringtoolbox com)

He uses this information to draw the scatter diagram.

&

20

10

! >
0 >
2000 4000 6000 8000 10000 12000

Altitude (metres)

. —10
Average air la
temperature 20

0

—60

(a) Describe and interpret the correlation shown in the scatter diagram.
ahive. awelatien , 0 as the albihde
decreaseo  the au tempeatoe alo
deceoned .

WAGOLL

YIHY SIHLNIFLHM 1ON OO

YIHY SIHL NI ILIHM LON 0OQ

HHLNI3L-EM LON Oa

(b) Draw a line of best fit on the scatter diagram.

=
= (c) Use the scatter diagram and your line of best fit to predict the average air
: temperature at an altitude of 4400 metres.
T
-
z - I
w
=
=
E Jim wants to predict the average air temperature at an altitude of 11000 metres.
o
= (d) Discuss whether or not it is appropriate to use the line of best fit to make
8 his prediction.
Jhis. wovld. rot. Le. approprate. Lecowns the Quen
da,to_onéLj@oeo b 16.00m and 1,000 weold e
ovtsde W so  tecold le. brrelualie. .
<L
w
=
=
)
T {Total for Question 5 is 6 marks)
5(a) B2 for negative (correlation) so as the altitude increases, temperature For B2 or B1 Accept converse when 2)
decreases describing the correlation
eg. (negative), as the temperature
(B1 for either negative (correlation) or an explanation that the higher increases the altitude decreases.
the altitude, the lower the temperature)
Ignore reference to strength of
correlation.
(b) B1 for the line of best fit plotted correctly Should go through all the points and (1)
be drawn with a ruler.
(¢) Bl for —14 BO if there is no line of best fit. (1))
Blft their line of best fit
Allow tolerance on their ‘—14" of
half a small square.
For follow through, the gradient of
line of best fit must be negative.
(d) B2 for extrapolating/outside of range for altitude/data only goes up to Allow for beyond/outside of the data 2)

10000(m) is not reliable so it is therefore not appropriate

(B1 for reference to extrapolation/outside of range for altitude/data only
goes up to 10000(m) with no or incorrect conclusion)

or

B2 for perfect correlation/strong correlation/all points lie on a straight
line AND 11000 is close to the range of values for altitude therefore it
is appropriate.

(B1 for reference to strong correlation/perfect correlation/points lie
close to the line of best fit with no or incorrect conclusion)

plotted or beyond/outside within the
table.




A fair 3-sided spinner numbered 1, 2 and 3 and a fair 4-faced dice numbered 1, 2, 3 and 4

are used in a game.

To play the game, a player spins the spinner once and rolls the dice once. The total score
is found by adding the number the spinner lands on and the number the dice lands on.

(a) Complete the sample space diagram to show all the possible total scores.

4-faced dice

1 2 3 4
1 2 3 9
J-sided spinner 2 3

. 4

Y
)

Y
9
D

To win the game a player needs to get a total score of at least 6

Chloe plays the game once.

(b) Find the probability that Chloe does mot win the game.

Foundation Paper 1 Q11

Student A

X
Y

(Total for Question 11 is 4 marks

v
v

number
11(a) B2 for all 9 correct entries 2)
(B1 for at least 5 correct entries)

1 2 3

1 2 3 4

2 3 4 5

3 4 5 6
. 7

M1fm—1”—z 1<ng12 or fur1-1”—21<n<12

Al fi for = oe
12

ft their table of values

Allow 75%

If answer seen with no working, award M1A1
Note: If table of values is not fully correct then

method and answer may be correct or ft from
their table of values.




| A fair 3-s1ded spinner numbered 1. 2 and 3 and a fair 4-faced dice numbered 1. 2, 3 and 4

are used in a game.

To play the game, a player spins the spinner once and rolls the dice once. The total score
is found by adding the number the spinner lands on and the number the dice lands on.

(a) Complete the sample space diagram to show all the possible total scores.

4-faced dice

J-sided spinner 1

tad

To win the game a plaver needs to get a total score of at least 6

Chloe plays the game once.

(b) Find the probability that Chloe does mot win the game.

Foundation Paper 1 Q11

Student B

' X
Tm‘/

{Total for Question 11 is 4 marks)

v

11(a) | B2 for all 9 correct entries @
(B1 for at least 5 correct entries)
1 2 3
1 2 3 4
2 3 4 5
3 4 5 6
(b) @

leorln—z 1<n<12 or forl—l"—z1gng12

Al fi for = oe
12

fi their table of values

Allow 75%

If answer seen with no working, award M1A1
Note: If table of values is not fully correct then

method and answer may be correct or ft from
their table of values.




Foundation Paper 1 Q11

11 A fair 3-sided spinner oumbered 1, 2 and 3 and a far 4-faced dice mumbered 1, 2, 3 and 4
are used in a game.

WAGOL L

To play the game, a player spins the spinner once and rolls the dice once. The total score
15 found by addmg the mmber the spmner lands on and the mmber the dice lands on.

{2} Complete the sample space diagram to show all the possible total scores.

4-faced dice
1 2 3 4
1 2 3 iy S
3-sided spinner 2 3 (13 S &
3 L 5 2 3

To win the game a player needs to get a total score of at least 6 P{E+} .3

Chloe plays the game once. e
it} Fmd the probability that Chloe does not win the game.
sc P (deeo not wn)
= i
78
2,
12

(Tatal finer Omestion 11 is 4 mark=)
© Pearson Education 2023



-
Kyle also collected data about the heights of professional basketball players from 1950
to 1939 and the heights of professional basketball players from 2000 to 2009

The grouped frequency table below gives information about the heights of professional
basketball players from 2000 to 2009

Height (h centimetres) Frequency x

170 < h < 180 12 X 180 = 2160

180 < h < 190 146 %10 = ‘1‘4%0
190 < h < 200 175 x 200 = 35(”0
200 < h < 210 ERR A 2O L[-?.m
210 < h < 220 146 % 210 22120
220 < h < 230 8 X 230 < Isu0

Total 810 ~ W O8G0 /

(Source: www kaggle com)

(1]

“

The estimate of the mean height for professional basketball players from 1950 to 1959
15 calculated to be 190.9cm to one decimal place.

(e) (1) Calculate an estimate of the mean height of basketball players from

C 1080 23436:66" .
6

* more than half of the basketball players weigh more than the mean

(e)d) MIMI 2<’Wfor consistent use of fx with x with (3)

interval (including end points) and attempt to )
12 x 175+ 146 x 185+ 175 x 195 + 323 x 205+ 146 x 215+ 8 x
810

sum.
id-interval gives 2100 + 2
(=20079...) 34125 + 66215 T T 1800 = 162640

If multiplications not shown then allow one
incorrect product for both M marks.

Al for200.79.... M1 for correct use of fx with x the mid-interval
value, attempt to sum and division by 810

COMMONITEM Al for awrt 2008

. . OR answer of 201 from correct working
wmaawlg&thgw (e)i) B1ft for e.o. mean height of basketball plavers has increased (bv 9.9 cm) | B1ft for correct comparison of means (1

<tiident A

© Pearson Education 2023 23




Kyle also collected data about the heights of professional basketball players from 1950
to 1959 and the heights of professional basketball players from 2000 to 2009

The grouped frequency table below gives information about the heights of professional
basketball players from 2000 to 2009

Height (h centimetres)

Frequency

170 < h

180 < A

190 < h <

200 < h <

200 < h

220 < h s

A

A

136
188
145
205
215
226

2100
29010
Sulls
66215

1390
\8:00

810

1200

W2bL0

(Source; www kagele.com)

The estimate of the mean height for professional basketball players from 1950 to 1959

15 calculated to be 190.9cm to one decimal place.

(e) (1) Calculate an estimate of the mean height of basketball players from

2000 to 2009

COMMONITEM
i 39 Hig| Y

(e only)

<tiident R

162 bud

200K

126:5% Xm

* more than half of the basketball players weigh more than the mean
(e)d) MIMI M1 for consistent use of fx with x within (3)
interval (including end points) and attempt to
12x 1754 146 x 185+ 175 x 195 + 323 x 205 + 146 x 215+ 8 x 225 sum.
810 Use of mid-interval gives 2100 + 27010 +
(=200.79..) 34125 + 66215 + 31390 + 1800 = 162640
If multiplications not shown then allow one
incorrect product for both M marks.
Al for200.79.... M1 for correct use of fx with x the mid-interval
value, attempt to sum and division by 8§10
Al for awrt 200.8
OR answer of 201 from correct working
(eMii) Blft for e.e. mean heieht of basketball plavers has increased (bv 9.9 cm) | Blft for correct comparison of means (1




Common ltem
Foundation P1 Q9 (and Higher P1 Q2) WAGSLL

Exle also collected data about the heights of professional basketball plavers from 1950
to 1959 and the heights of professional basketball players from 2000 to 2009

The grouped frequency table below gives mformation about the heights of professional

basketball players from 2000 to 2009

Height (h centimetres) Frequency WVioeenT
170 < h < 180 11 % 135 = 2100
180 < h < 190 146 x| 188 : | 2300
190 = h < 200 175 x| +as : | SRIZS
200 < h < 210 313 x| 205 : LE2LS
210 < h< 220 146 | &S = | 31890
220 < h < 230 g *| aas : \BOC

Total 810 pa te26u0

(Source: www. kagele.com)

The estimate of the mean height for professional basketball plavers from 1930 to 1959
is caleulated to be 190.9em to one decimal place.

{2) (1) Calculate an estimate of the mean height of basketball players from
2000 to 2009

W2Lu0 = 510 = 260-39.. 2008 cm

1) Comment on how the mean height of professional basketball players
has changed between the two sets of data.

5&% hﬂtﬂhtcbfhlpi%ea hoo uncreasedt by

(Total for tion 9 is 10 marks) © Pearson Education 2023



Higher Paper 1

Max
a Part skill tested Scaore score | Percent ALL 1 z 3 4 5 6 7 8 9 ALL u

o1 a Stem and leaf diagram 1.83 3 61 1.83 1 1.42 1.69 1.88 2.01 2.16 2.39 1.83 0.55
Q01 b Calculate interquartile range (IQR) 0.89 2 45 0.89 0.09 0.3 0.63 0.85 1.18 1.35 1.55 0.89 0.03
Q01 ci Use median and interquartile range (1QR) to compare data 1.59 3 53 1.59 0.27 0.59 1.09 1.67 21 245 271 159 017
01 cii Importance of reliability and validity 0.2 1 20 0.2 0.04 0.09 0.14 0.2 0.24 0.51 0.46 0.2 0.01
o1 d Technigues used to deal with problems with collected data 0.25 1 25 0.25 0.07 0.08 0.15 0.23 0.3 0.4 0.58 0.25 0.02
Q02 a Terms used to describe different types of data 0.69 1 69 0.69 0.33 0.45 0.58 072 0.82 0.9 0.97 0.69 0.25
Qo2 b Histograms (equal class width) - completing a table 176 2 BB 1.76 144 1.64 1.74 1.8 1.83 1.87 194 176 0.75
Qo2 c Histograms (equal class width) - completing a histogram 1.52 2 76 1.52 1.2 1.42 1.52 1.55 157 16 1.67 1.52 0.57
Q02 d Interpret a distribution of data in term of skewness 0.1 1 10 0.1 0.01 0.01 0.04 0.1 0.25 0.51 0.1
Qo2 ei Calculate an estimate of the mean 2.07 3 69 2.07 0.48 0.98 169 2.29 2.66 2.83 29 207 0.2
Q02 eii Compare data sets using appropriate measure of central tendency 0.84 1 34 0.84 0.37 0.61 0.78 0.9 096 0.98 0.99 0.84 022
003 a Hypothesis testing 0.51 1 51 0.51 0.11 0.22 0.38 0.53 0.64 0.75 0.86 0.51 0.03
Qo3 b Interpret seasonal and cyclic trends in context 1.39 2 70 1.39 0.47 09 1.25 148 164 172 1.86 139 023
Q03 C Comment of appropriateness of using moving averages 0.59 1 59 0.59 0.15 0.33 0.44 0.61 074 0.85 092 0.59 0.06
Q03 d Compare seasonal and cyclic trends in context 0.43 1 43 0.43 0.06 0.2 0.33 0.43 0.53 0.63 0.77 0.43 0.01
Q03 e Time series - Plotting 201 3 57 2.01 0.63 1.27 181 2.15 2.37 2.54 2.73 201 0.22
Qo3 f Interpret seasonal and cyclic trends in context 1.37 2 69 1.37 0.36 0.71 1.13 1.47 173 1.85 194 1.37 0.15
Q04 Strategies to mitigate issues during the statistical enguiry cycle 2.04 B} 41 2.04 0.41 0.8 1.42 2 2.59 3.13 3.91 2.04 0.14
Q05 a Appropriateness of SRCC 0.09 1 9 0.08 0.01 0.02 0.05 0.06 0.11 0.15 0.27 0.09
Q05 b Apply formula to determine Spearman's rank correlation coefficient 2.88 5 58 2.88 0.34 09 154 315 4 439 463 288 013
Qo6 El Use chain base index numbers in context 1.22 2 61 1.22 0.1 0.35 0.8 135 172 1.88 1.97 122 0.03
Q06 bi Calculate geometric mean 0.95 2 48 0.95 0.03 0.09 0.4 092 1.45 1.81 195 0.95
Q06 b ii Interpret geometric mean 0.7 2 35 0.7 0.02 0.07 0.29 0.65 1.04 1.35 163 0.7
Qo7 a Capture recapture formula to estimate the size of a population 1.28 2 64 1.28 0.14 0.44 0.98 1.46 168 1.82 1.54 1.28 0.03
o7 b Appropriateness of capture recapture 1377 3 59 1.77 0.64 1.09 1.55 1.86 2.08 2.25 2.53 177 0.18
008 El Tree diagrams 0.86 1 86 0.86 0.51 0.7 0.84 0.9 0.95 0.97 0.98 0.86 0.23
Q08 b Calculate conditional probability 0.16 2 2 0.16 0.01 0.03 0.11 0.37 1.08 0.16
Q08 ci Calculate relative risk 0.27 2 14 0.27 0.01 0.03 0.04 0.12 0.31 0.64 1.16 0.27
008 cii Interpret relative risk 0.21 1 21 0.21 0.02 0.04 0.1 0.24 0.49 0.8 0.21
Q08 d Interpret relative risk 0.13 2 7 0.13 0.01 0.02 0.06 0.13 0.25 0.63 0.13
Q05 a Determine skewness 1.69 2 85 1.69 0.79 1.26 1.64 1.81 19 1.95 1.96 1.69 0.38
aos b Use mean and standard deviation to compare data 2237 5 45 2.27 0.3 0.82 151 223 292 3.68 435 227 0.09
Qos C lustify the rationale for selecting appropriate types of average 0.27 1 27 0.27 0.02 0.05 0.12 0.21 0.36 0.53 0.72 0.27
010 a Determine line of best fit 0.14 1 14 0.14 0.01 0.03 014 0.38 0.75 0.14
010 b Determine line of best fit 0.26 3 2 0.26 0.01 0.03 0.08 0.12 0.24 0.52 1.21 0.26
aio ci Characteristics of a normal distribution 0.35 1 35 0.35 0.01 0.03 0.12 0.27 051 072 0.89 0.3s
aio cii Characteristics of a normal distribution 0.27 2 14 0.27 0.01 0.03 011 0.34 072 1.06 0.27
011 a Determine factors that may lead to bias 0.54 1 54 0.54 0.13 0.23 0.37 052 0.69 0.84 0.96 054 0.05
aii b Determine factors that may lead to bias 0.21 2 11 0.21 0.04 0.05 0.09 015 0.26 04 0.7 021
ail C Use stratification and know when this is appropriate before sampling 0.25 2 13 0.25 0.01 0.03 012 0.29 0.59 1 0.25

36.85 80 36.85 0 0 1058 | 1824 | 2778 | 37.13 | 4548 | 5327 | 6283 | 3685 473
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The scores for Vitality Roses netball team for the 2017 season are listed below

55 61 72 62 52 74 56 49 75 66
64 85 55 52 55 94 61 46 74 54

Huer

(Source: www englandnetball co.uk) 1@

(a) Use the data to complete the back-to-back stem and leaf diagram.

2017 season 2018 season

1 9

B2 for correctly completing the 2017 season on the stem and
leaf diagram
B1 for a suitable key

2017 season 2018 season

9

| ;
o | ;
@ |~

o || ;oo

a|=|r o
o|s|lo|lw|ulan
(SRR RN AR ENE e

o lo|v|lo|la|lsrlw|ln|a

Al =N

0

Key: 4|9 | 0 represents a score of 94 in the 2017 season and 90
in the 2018 season

B2 for a fully correct back-to-back stem and
leaf diagram

(B1 for ordered diagram with at most 2
errors or for unordered diagram)

AND

B1 for a suitable key for the stem and leaf
diagram.

Accept a key given as two patts.

If key given in two parts then this must be
complete and there must be reference to 2017
and 2018 or it must be clear how this is
interpreted for the two sides.

e.g. 4|9 represents a score of 94 in the 2017
(season) and 9|0 represents a score of 90 in
the 2018 (season)

or |1|9 represents 19. 4/|9| represents 94.

®)

[t
[
(=]
O

v ag

x‘ZZ-tI-S*SSG 4 |3 3

M1 for 58 — 39

Al 19

M1 for 58 — k or k — 39 or for both 39 and
58 identified

or for 59.5 — k or k — 38.5 or for both 38.5
and 59.5 identitied (leads to IQR=21)

or for 58 — k or k — 38 or for both 38 and
58 identified (leads to IQR=20)

Al accept 20 or 21

If working is seen then it must be correct and
consistent with their answer for award of
MIAL

Accept if answer given in table.

@

(12;’_5 5 |0 2 2
2!'5'4'5 6 |4
s 7 |0 2
4| s

A
(=)

Key:

X 4l =49

(b) Work out the interquartile range of the scores for the 2018 season.

S8- Eﬁ‘/ D 4

Higher Paper 1 Q1
(al/b)

Student A




The scores for Vitality Roses netball team for the 2017 season are listed below.

55 61
64 85 35 52

12 62 52 74 56 49 75 66
55 94 61 46 74 54
(Source: www.englandnetball co.uk)

Huer

(a) Use the data to complete the back-to-back stem and leaf diagram. @

2017 season 2018 season

1 9

B2 for correctly completing the 2017 season on the stem and

leaf diagram
B1 for a suitable key
2017 season

2018 season

9

| ;
o | ;
@ |~

o || ;oo

a|=|r o

o|s|lo|lw|ulan
(SRR RN AR ENE e

Al =N

o lo|v|lo|la|lsrlw|ln|a

0

Key: 4|9 | 0 represents a score of 94 in the 2017 season and 90

in the 2018 season

B2 for a fully correct back-to-back stem and
leaf diagram

(B1 for ordered diagram with at most 2
errors or for unordered diagram)

AND

B1 for a suitable key for the stem and leaf
diagram.

Accept a key given as two patts.

If key given in two parts then this must be
complete and there must be reference to 2017
and 2018 or it must be clear how this is
interpreted for the two sides.

e.g. 4|9 represents a score of 94 in the 2017
(season) and 9|0 represents a score of 90 in
the 2018 (season)

or |1|9 represents 19. 4/|9| represents 94.

)

JJ‘ q‘L 4 |3 3

M1 for 58 — 39

Al 19

M1 for 58 — k or k — 39 or for both 39 and
58 identified

or for 59.5 — k or k — 38.5 or for both 38.5
and 59.5 identitied (leads to IQR=21)

or for 58 — k or k — 38 or for both 38 and
58 identified (leads to IQR=20)

Al accept 20 or 21

If working is seen then it must be correct and
consistent with their answer for award of
MIAL

Accept if answer given in table.

&sssgpq_li«ﬁ::-lﬁss
bq_Z\'l 6 |4

See |7 |0
S 8
LE| 9 |o

 g1s) =52

Lh
(=]

ula = 449

(b) Work out the interquartile range of the scores for the 2018 season.

1

Higher Paper 1 Q1

(a/b)
Student B




The table gives information about the scores for the 2017 and 2018 seasons.

Median Interquartile range
2017 season 61 185
2018 season 485

Naomi thinks that the results show that Vitality Roses had a lugher and more consistent
set of scores in the 2018 season than in the 2017 season.

(c) (1) Do the statistics support this conclusion?
You must give reasons for your answer.

Ues e medion i 80V was

(11) Give a limitation of using the data provided to comment on whether or not
Vitality Rosges has improved as a team between the 2017 and 2018 seasons.

Y &y mawgo

Waomi plans to process the data further

She suggests checkmg for outliers, by performmg calculations, before doing any
more processing.

(d) Comment on the appropniateness of this suggestion.

(Total for Question 1 is 10 marks)

a0 8 ot consistent .

(©)(@) B1 for the median in the 2017 season is higher than the median | B1 for correct comparison of medians. 3)
in the 2018 season Accept use of average rather than median.
Does not need to be in context.
Allow e.g. median for 2017 is higher.
B1ft for the interquartile range for the 2017 season is lower BIft for correct comparison of interquartile
than the interquartile range in the 2018 season range. Must be correct for their IQR.
Does not need to be in context.
Allow e.g. IQR for 2017 is lower.
BI1ft (dep) so the team had higher scores and were more BIft for assessing the appropriateness of the
consistent in the 2017 season (so no Naomi is not correct) conclusion.
Dep on B1B1 scored (question indicates
reasons required)
Final B mark needs to have contextual
interpretation seen in the answer e.g. ...so
higher scores. ... o more consistent.
Do not award the 3* B mark if the reasoning
is linked with the wrong statistic e.g. linking
median with consistency.
(ii) B1 for giving a limitation of using the data provided to BI1 for a limitation of using the data provided | (1)
comment on team improvement for the conclusion
eg.
* we don’t know if the matches were played against the Do not aceept:
same teams in both seasons e team members might have changed
e we don’t know what the scores were for the opposition
teams Accept:
* opposition team performance may also have changed s we only know the scores. we don’t
know the results of the matches.
¢ we don't know how many times they
have won/lost each season.
(d) Bl fore.g. B1 for assessing the appropriateness of (1)

e appropriate as if there are outliers in the data then it
might impact further diagrams or calculations

e appropriate as there appear to be outliers in the data / 90
1s much higher than the other values for 2018 season

® not appropriate as there is nothing to suggest that the
data is not genuine

® not appropriate as using all data would be fully
representative

checking for outliers by calculation
Accept ‘yes’ for appropriate and ‘no’ for not
appropriate.
Allow reference to specific diagrams or
calculations, but not median or interquartile
range as these have already been calculated.
Do not accept as 1easons:

¢ ..making it more accurate/precise

e ...make results fair

e __.anoutlier can affect the data with
no other comment / clarification

¢ using median/IQR which has

already removed outliers (this has
already been done)

e _..they should use all the data (needs
further explanation)

Higher Paper 1 Q1
(c/d)

Student A




The table grves information about the scores for the 2017 and 2018 seasons.

Median Lnterquartile range
2017 season 61 185
2018 season Iq

Naomi thinks that the results show that Vitality Roses had a higher and more consistent
set of scores in the 2018 season than in the 2017 season.

{c) (i) Do the statistics support this conclusion?
You musi give reasons for your answer.

(o, the meduon 18 lowern 8018

(11) Give a lmutation of usmg the data provided to comment on whether or not
Vitality Roses has mmproved as a team between the 2017 and 2018 ceasons.

0. We den't oo 1€ He

Naomi plans to process the data further

She suggests checking for outliers, by performing calculations, before doing any
10TE PIOCEssIing.

(d) Comypent on the appropriateness of this suggestion.

(Tetal for Question 1 is 10 marks)

(©)(@) B1 for the median in the 2017 season is higher than the median | B1 for correct comparison of medians. 3)
in the 2018 season Accept use of average rather than median.
Does not need to be in context.
Allow e.g. median for 2017 is higher.
B1ft for the interquartile range for the 2017 season is lower BIft for correct comparison of interquartile
than the interquartile range in the 2018 season range. Must be correct for their IQR.
Does not need to be in context.
Allow e.g. IQR for 2017 is lower.
BI1ft (dep) so the team had higher scores and were more BIft for assessing the appropriateness of the
consistent in the 2017 season (so no Naomi is not correct) conclusion.
Dep on B1B1 scored (question indicates
reasons required)
Final B mark needs to have contextual
interpretation seen in the answer e.g. ...so
higher scores. ... o more consistent.
Do not award the 3* B mark if the reasoning
is linked with the wrong statistic e.g. linking
median with consistency.
(ii) B1 for giving a limitation of using the data provided to BI1 for a limitation of using the data provided | (1)
comment on team improvement for the conclusion
eg.
* we don’t know if the matches were played against the Do not aceept:
same teams in both seasons e team members might have changed
e we don’t know what the scores were for the opposition
teams Accept:
* opposition team performance may also have changed s we only know the scores. we don’t
know the results of the matches.
¢ we don't know how many times they
have won/lost each season.
(d) Bl fore.g. B1 for assessing the appropriateness of (1)

e appropriate as if there are outliers in the data then it
might impact further diagrams or calculations

e appropriate as there appear to be outliers in the data / 90
1s much higher than the other values for 2018 season

® not appropriate as there is nothing to suggest that the
data is not genuine

® not appropriate as using all data would be fully
representative

checking for outliers by calculation
Accept ‘yes’ for appropriate and ‘no’ for not
appropriate.
Allow reference to specific diagrams or
calculations, but not median or interquartile
range as these have already been calculated.
Do not accept as 1easons:

¢ ..making it more accurate/precise

e ...make results fair

e __.anoutlier can affect the data with
no other comment / clarification

¢ using median/IQR which has

already removed outliers (this has
already been done)

e _..they should use all the data (needs
further explanation)

y shood vse. 000 Yt dak
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‘ Higher Paper 1 Q1

Answer ALL guestions.
‘Write your answers in the spaces provided.
You must write down all the stages in your working.

1 The scores for Vitality Roses netball team for the 2017 season are listed below.

35 61 T2 62 52 74 56 49 T3 66
64 85 35 52 35 94 61 46 T4 54
(Source: www.englandnetball co.uk)

{(a) Use the data to complete the back-to-back stem and leaf diagram.

2017 season 2018 season
1 |X
2 |xx 8

3 | % x@

qel 4 sy xxsx
LS55 5 4 22 Sinz.,xmm,s'@

6 4 2 14 6 K x .8
S 442 |7 |ka
51 8
b | 9 |B
Key: 4 | alo
49 11 2013 Adun 20

(3
(b} Work out the interguartile range of the scores for the 2018 season.

S8 -39 = 19

V3 uy SIHL NI ZLIYM LON Od Yauy SIHLNIILIUM 1ON OQ

YIUY SIHL NI 3LIHM LONOd

DO NOT WRITEIN THIS AREA DO NOTWRITE IN THIS AREA

DO NOT WRITEINTHIS AREA

. Ohe median.in. 2003 wae..

The table gives information about the scores for the 2017 and 2018 seasons.
Median Interquartile range
2017 season 61T 185
2018 season 485 19

Naomi thinks that the results show that Vitality Roses had a higher and more consistent
set of scores in the 2018 season than in the 2017 season.

(c) (i) Do the statistics support this conclusion?
You must give reasons for your answer.

No, B stasishes do ot suppt the corehssion. .
her Adhon. . OL8.

wopests. e savea. mmmﬂnasl@ku

. which s

cand e IR in. 0. waslower than O wrbuih...

AN, ng weee Mo donsistent in &R

(3)

(i) Give a limitation of using the data provided to comment on whether or not
Vitality Roses has improved as a team between the 2017 and 2018 seasons.

e dont. knau O.ba.aL the Jrfwn.o Y matenes. .

Naomi plans to process the data fu.rlher

She suggests checking for outliers, by performing caleulations, before doing any
MOTe Processing.

(d) Comment on the appropriateness of this suggestion.

bleanotw wn 8.

)

(Total for Question 1 is 10 marks)




8

Ian collects information about whether drivers have had advanced driver tramning and
whether they have exceeded the speed limit m the last month.

He finds that 18% of the drivers he surveyed have had advanced driver training and that ';E“)“h“' RTINSO RS .- - BT g O
- - - a or U.sz, . . U./4 o€ 11 correct places on tree Or correct probabilities on € tree agram
16% of these drnivers have exceeded the speed limit in the last month. diagram
(b) M1 for 0.18%0.84 M1 for correct method to calculate conditional (2)

For the drivers who have not had advanced driver traming 26% of them have exceeded
the speed limit in the last month.

0.18x0.84+"0.82"x"0.74"

Al for 0.199(4...)

probability. Allow use of their figures from (a) as
long as these are probabilities (between 0 and 1).

vorking.

PRV

(a) Complete the probability tree diagram for this information.

Exceeded speed limit

Advanced driver <}

0.18

Not exceeded speed linut

Exceeded speed limit

Not advanced dnver

Not exceeded speed linut

(b) Calculate P(Advanced driver| Not exceeded speed limit).

OC\g+0-84 - l-O2

ey

RN P USSP

Higher Paper 1 Q8
(a/b)
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8

Ian collects information about whether drivers have had advanced driver tramning and
whether they have exceeded the speed limit m the last month.

He finds that 18% of the drivers he surveyed have had advanced driver training and that ';E“)“h“' RTINSO RS .- - BT g O
- - - a or U.sz, . . U./4 o€ 11 correct places on tree Or correct probabilities on € tree agram
16% of these drnivers have exceeded the speed limit in the last month. diagram
(b) M1 for 0.16x084 M1 for correct method to calculate conditional (2)

For the drivers who have not had advanced driver traming 26% of them have exceeded
the speed limit in the last month.

0.18x0.84+"0.82"x"0.74"

Al for 0.199(4...)

probability. Allow use of their figures from (a) as
long as these are probabilities (between 0 and 1).
Al for awrt 0.20

Accept 0.2 with working.

PRV

(a) Complete the probability tree diagram for this information.

Exceeded speed limat

Advanced driver

Not exceeded speed limit

Exceeded speed limit

Not advanced drver

Not exceeded speed Lt

(b) Calculate P(Advanced driver|Not exceeded speed limit).

ey

R e N TSR DR RPN SR

Higher Paper 1 Q8
(a/b)

Student B




{c) (1) Calculate the relative nsk of exceeding the speed lumat for the not advanced
drivers comparsd to the advanced drivers.

{%}g’ 26% 16l
16

100
1ol more \1kely 1o opsmd.-

(11) Interpret this relative sk 1n context.

Ian researches the relative risk of exceeding the speed limit for newly qualified drivers

compared to drvers who are not newly qualified.
He finds that mn 2019 the relative nsk was 0.95 and m 2020 the relaitve nisk was 0.87

Ian conclides that the proportion of newly qualified drivers exceeding the speed limat
has decreased between 2019 and 2020

(d) Do the statistics support [an’s conclusion?
You must give a reason for your answer.

(Total for Question § is § marks)

ACCEPL U2 WILL WULKILE .

©0)

M1 for 22¢”
0.16

Al for 1.625

M1 for correct method to calculate relative risk
Al cao (allow 1.63)

@

()

B1tt for the risk of a driver who has not had
advanced training breaking the speed limit is
“1.625” times/"162.5%" of the risk of a driver who
has had advanced training breaking the speed limit
oe

B1ft for correct interpretation of their relative risk
in context

Allow use of their figure rounded in comment e.g.
1.63.1.6

Allow e.g. the risk of a driver who has not had
advanced training breaking the speed limit is
62.5%” more than the risk of a driver who has
had advanced training breaking the speed limit

Do not allow for incorrect interpretation e.g. the
risk of a driver who has not had advanced training
breaking the speed limit is “162.5%” more than
risk of a driver who has had advanced training
breaking the speed limit — this is not equivalent to
162.5% of the risk of....

Condone if a correct statement seen followed by an
incorrect attempt to write in a different form.

M

_1ts not posalblio s%j eoold

(d)

B2 for e.g. no / not possible to tell from the data, it
could be that the proportion of newly qualified
drivers speeding has reduced or it could be that the
proportion of not newly qualified drivers speeding
has increased

(B1 for e.g. it could be that the proportion of newly
qualified drivers speeding has reduced or it could be
that the proportion of not newly qualified drivers
speeding has increased)

B2 for a complete reason assessing the
appropriateness of the conclusion with statistical
reason

Accept for B2 no as the relative risk may have
decreased due to drivers who are not newly
qualified exceeding the speed limit more than
before.

(B1 for correct interpretation of the change in
relative risk with incorrect or no conclusion)
Accept for B1 the relative risk may have decreased
due to drivers who are not newly qualified
exceeding the speed limit more than before with no
or incorrect conclusion.

Higher Paper 1 Q8
(c/d)

Student A




(c) (1) Calculate the relative risk of exceeding the speed limit for the not advanced
drivers compared to the advanced drivers.

O-\&
7 =

O-lb

(1) Interpret this relative risk in context.

"-"-l:':-..u vio
I‘imi'rta V128 umes Yaa
naLﬂFaMwwmmw

Ian researches the relative risk of exceeding the speed limit for newly qualified drivers
compared to drivers who are not newly qualified.

He finds that in 2019 the relative risk was 0.95 and in 2020 the relative risk was 0.87

Ian concludes that the proportion of newly qualified drivers exceeding the speed limit
has decreased between 2019 and 2020

(d) Do the statistics support Ian’s conclusion?
You must give a reason for your answer.

% o0-05>08%F

(Total for Question 8 is § marks)

ACCEPL U2 WILL WULKILE .

©0)

M1 for 22¢”
0.16

Al for 1.625

M1 for correct method to calculate relative risk
Al cao (allow 1.63)

@

()

B1tt for the risk of a driver who has not had
advanced training breaking the speed limit is
“1.625” times/"162.5%" of the risk of a driver who
has had advanced training breaking the speed limit
oe

B1ft for correct interpretation of their relative risk
in context

Allow use of their figure rounded in comment e.g.
1.63.1.6

Allow e.g. the risk of a driver who has not had
advanced training breaking the speed limit is
62.5%” more than the risk of a driver who has
had advanced training breaking the speed limit

Do not allow for incorrect interpretation e.g. the
risk of a driver who has not had advanced training
breaking the speed limit is “162.5%” more than
risk of a driver who has had advanced training
breaking the speed limit — this is not equivalent to
162.5% of the risk of....

Condone if a correct statement seen followed by an
incorrect attempt to write in a different form.

M

(d)

B2 for e.g. no / not possible to tell from the data, it
could be that the proportion of newly qualified
drivers speeding has reduced or it could be that the
proportion of not newly qualified drivers speeding
has increased

(B1 for e.g. it could be that the proportion of newly
qualified drivers speeding has reduced or it could be
that the proportion of not newly qualified drivers
speeding has increased)

B2 for a complete reason assessing the
appropriateness of the conclusion with statistical
reason

Accept for B2 no as the relative risk may have
decreased due to drivers who are not newly
qualified exceeding the speed limit more than
before.

(B1 for correct interpretation of the change in
relative risk with incorrect or no conclusion)
Accept for B1 the relative risk may have decreased
due to drivers who are not newly qualified
exceeding the speed limit more than before with no
or incorrect conclusion.

Higher Paper 1 Q8

(c/d)
Student B




| Higher Paper 1 Q8

8 Ian collects information about whether drivers have had advanced driver training and
whether they have exceeded the speed linut in the last month.

He finds that 18% of the drivers he surveyed have had advanced driver training and that
16% of these drivers have exceeded the speed limit in the last month.

For the drivers who have not had advanced driver training 26% of them have exceeded
the speed limit in the last month.

(a) Complete the probability tree diagram for this information.

Exceeded speed limit
0.16
Advanced driver
0.18
0.84
Mot exceeded speed limit
O, 2 é Exceeded speed limit
0-32
Not advanced driver
[ RK ¥

Not exceeded speed lumit
(1)

(b) Calculate P(Advanced driver| Not exceeded speed limit).

G5 0Bl

O-18 = 0 -84 + O'B82 »« OFL

- 0-1512
0-1512 + G -6Cb8 02 [ 1dp)
= 0-1512 = 0199L7.. .
0-758

YUY SIHL NIZLIHM LON Od VaUY SIHLNISLIYM 1ON O

YIHY SIHL NI 3LHM LONOA

DONOT WRITE IN THIS AREA DONOTWRITE IN THIS AREA

DONOT WRITEINTHIS AREA

WAGOLL

(g) (i) Caleculate the relative risk of exceeding the speed limit for the not advanced
drivers compared to the advanced drivers.

0-36 = 1625
O-Lb

625

(2)
(11) Imterpret this relative risk in context.

Hhe nek.of oo dewe who has not hod aduoaced
?mw.'aj breoh@mgsrmdumzb o 625 hmeo
e nslc of o date who has hod MHW
eraw@nua;mw

Ian researches the relative risk of exceeding the speed limit for newly qualified drivers
compared to drivers who are not newly qualified.

(1)

He finds that in 2019 the relative risk was 0.95 and in 2020 the relative risk was 0.87

Ian concludes that the proportion of newly qualified drivers exceeding the speed limit
has decreased between 2019 and 2020

(d) Do the statistics support Jan’s conclusion?
You mmst give a reason for your answer.

s ot posslle bbsay ;60 Mo loas conclusin 8

ot supofted - It coold le ot the propeibonof
qualihie dnwes haorecad or not newly

oualie d,n,uasspw.xﬁ}’osimmsai

(Total for Question 3 is 8 marks)
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Frogueney den sty

Fregeency demsily

Ligita collected data oo the Eandspans, o cm, of men azd the handspans, m cm,
of wamen
She processed her data using stasiseical softoeaee, here are her pemis

Male handspams
E
40

30

17 o 2 21 22 3 M 15 28 brl
Handipam (emmp
Mommm 180 - Mean 223 Standard deviation 144
Maxmmum 255 Median 220 Shewness 0630

Mumber of male handspans 78

Female handspans

40
30
]

10

o a s -
1§ 16 i7 18 L] 0 1 n el 24 23

r W Handspan (cm]
Minizmps 6.0 Mean 198 Standard devintion 133

Maximem  I5.0 Medisn I00D
Number of female handspans 39 amm = O I,OZ-

[Beraroe: marhact sakame. oy

Huneer

(a) Calculate the skew of the female handspan data.

3x (106 -20)

\- &5

e-A02

9(a) M1 for 3><(1‘.1.;20.o)

Al for —0.902

M1 for a method to calculate skewness

Al for awrt -0.90
120

(2)

Accept-0.9 or — e ‘

Higher Paper 1 Q9 (a) Student A




(b) Compare in comtext the distribution of male handspans and the distribution of
female handspans.

Mole horospors ore S
men \9882) :

Ligita plans to use the mean for the males and the mean for the females to find all of
the handspans.

(c) Explain why she should nse a weighted mean for this caleulation.

(Total for Question 9 is 8 marks)

Higher Paper 1 Q9
(b/c)

Student A

of women.

Ligita collected data on the handspans, in cm, of men and the handspans, in cm

She processed her data using statistical software, here are her results

Male handspans

Handspan (cm)
Minimum 130 Mean 223
Maximum 255 Median 220

Number of male handspans 78

Female handspans

Handspan (cm)
Minimue 160 Mean 196
Maximum 230 Median 200

Number of female handspans 89

Standard deviation 1.4
Skewness 0.630

Standard deviation 133

(Sousce: mathses solano.edu’)

(b)

B1B1BIBI1BI for each of five comparisons or contextual interpretations

Comparison of average e.g.

e mean for male handspans is greater

o median for male handspans is greater
Interpretation e.g.

e __onaverage males have greater / wider handspans

Comparison of measure of spread e.g.

o standard deviation for male handspans is greater

e range for male handspans is greater

Interpretation e.g.

e ...male handspans are more varied / less consistent / more spread out

Comparison of skew e.g.

e male handspan data is positively skewed, female handspan data is
negatively skewed

Interpretation e.g.

o _..neither male nor female handspans are normally distributed

o .. for male handspans the mean handspan is greater than the median
handspan for female handspans the mean handspan is less than the
median handspan

e ...for male handspans the spread of handspans greater than the
median handspan is greater than the spread of handspans less than
the median. but for female handspans the spread of handspans greater

1ss
B1B1BI1BI1BI for each of five comparisons or | (5)

contextual interpretations

B1 for comparison of measure of central
tendency. Award mark for comparison of
means or for comparison of medians.
B1(dep) for correct interpretation of
comparison of central tendency

Accept e.g. males have bigger hands.

B1 for comparison of a measure of spread
Condone wider range.

B1(dep) for correct interpretation of
comparison of a measure of spread

Do not allow more distributed or wider for
contextual interpretation of spread.

B1ft for comparison of skew

Follow through their (a).

Allow correct or ft (may judge from (a) or
histogram).

B1(dep) for correct interpretation of
comparison of skew

Follow through their (a)

For comparisons correct statistical terminology
is required i.e. mean. median, standard
deviation, range. skew.

than the median handspan is less than the spread of handspans less
than the median

¢ ... more than half of the males have handspans lower than the mean
for male handspans, however more than half of the females have
handspans greater than the mean for female handspans.

Condone use of ‘average’ when comparing
mean or median if values are given.

(©

Bl fore.g.
o reference to unequal numbers of male and female handspan
measurements
e sample size for females is greater
o sample sizes are different

B1 for correct justification of the
appropriateness of using weighted mean

(©))

© Pearson Education 2023
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(b) Compare in comtext the distribution of male handspans and the distribution of
female handspans.

mmt\st?mtmalnmscgveab).
Moduon hr ol 18 yreats
Yhe. meno hardspoms

30 On QWe
e .

of women.

Ligita collected data on the handspans, in cm, of men and the handspans, in cm,

She processed her data using statistical software, here are her results

Male handspans

Frequency density

8 19 20 2 2 1

Handspan (cm)
Minimum 130 Mean 223
Maximum 255 Median 220

Number of male handspans 78

Female handspans

Frequenc

v 20 2

Handspan (cm)

Miniomm 160 Mean 196
Maximum 230 Median 200
Number of female handspans 89

Standard deviation 1.4
Skewness 0.630

Standard deviation 133

(Sousce: mathses solano.edu’)

Ligita plans to use the mean for the males and the mean for the females to find all of
the handspans.

e} Exnlain whyv she shonld nse a weishted mean for this calenlation.
-
n m tﬂ—‘ L]

(Total for Question 9 is 8 marks)

Higher Paper 1 Q9 ©
(b/c)

o reference to unequal numbers of male and female handspan
measurements

e sample size for females is greater

o sample sizes are different

appropriateness of using weighted mean

1ss
(b) B1B1BIBIBI for each of five comparisons or contextual interpretations | BIBIB1B1B1 for each of five comparisons or | (5)
contextual interpretations
Comparison of average e.g. B1 for comparison of measure of central
e mean for male handspans is greater tendency. Award mark for comparison of
o median for male handspans is greater means or for comparison of medians.
Interpretation e.g. B1(dep) for correct interpretation of
e __onaverage males have greater / wider handspans comparison of central tendency
Accept e.g. males have bigger hands.
Comparison of measure of spread e.g.
o standard deviation for male handspans is greater B1 for comparison of a measure of spread
e range for male handspans is greater E(l)?((iie:o;)efz;'lif)i;:flg;[erprem[iou of
Interpretation e.g. ] €
e ...male handspans are more varied / less consistent / more spread out gnnpatnsiclm ofa 1116;5 l: _ebotr’sgi)read ider f
0 not allow more distributed or wider for
Comparison of skew e.g contextual interpretation of spread.
. . . . . B1ft for comparison of skew
e male handspan data is positively skewed, female handspan data is Follow through their ()
negatively skewed g oL
: Allow correct or ft (may judge from (a) or
Interpretation e.g. histogram) =
o _..neither male nor female handspans are normally distributed BI( d;p) fo;‘ cotrect interpretation of
. . a
o .. for male handspans the mean handspan is greater than the median f £ ew
handspan for female handspans the mean handspan is less than the companson At Seew
. Follow through their (a)
median handspan
¢ f;’l 111;1 le ﬁandspla.us-lhe %p;fad ;’f hal@sganfsfregter thaln lheh For comparisons correct statistical terminology
1115 m;_lm ;pa? 1 fglea}enlt atlil the %pllea 0‘ dan fsipan;_ ess a}l is required i.e. mean. median, standard
the median. but for female handspans the spread of handspans greater | yoviation, range, skew.
than the median handspan is less than the spread of handspans less Condone use of ‘average’ when comparing
than the median mean or median if values are given.
¢ ... more than half of the males have handspans lower than the mean
for male handspans, however more than half of the females have
handspans greater than the mean for female handspans.
Bl fore.g. B1 for correct justification of the (1)

Student B

© Pearson Education 2023
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9 Ligita collected data on the handspans, in cm, of men and the handspans, in cm,
of women.
She processed her data using statistical software, here are her results.
Male handspans
A
40

Frequency density
[ s
=] =]

—
=]

OI1? 18 19 20 i | 22 23 24 25 26 27
Handspan (cm)
Minimum  18.0 SO Mean 123 Standard deviation 1.44
Maximum 255 1 Median Skewness 0.630
Number of male handspans 78 e
Female handspans
&
40
= 30
=
o
=
3
g 20
=
=
E
= 10
0
15 16 17 18 19 20 21 22 23 24 25
Handspan (cm
2. pan (cm)
Mininmm  16.0 3 d Mean 19.6 Standard deviation 1.33
Maximum  23.0 Median 20.0
Number of female handspans 89 skaoness :Qaqaz

(Source: mathsci solane. edu’)

YIUY SIHL NI 3LIHM LONOd YAHY SIHLNII LM 1ON O

YUY SIHL NI ILHM 1ONOQJ

DONOT WRITE IN THIS AREA DONOTWRITE IN THIS AREA

DONOT WRITEINTHIS AREA

WAGOLL

(a) Calculate the skew of the female handspan data.

S ClQ'b-aﬂj
133
= - 0-900
-0-Q02

(2)

(b) Compare in comtext the distribution of male handspans and the distribution of
female handspans.

- Ohe male mean handspn is grealss whuch

 lmolwe o mope enostent

- Mode hondagane ove. positively duewed and Remolsots .

mgreammanmy_mdwﬂazﬂﬁ/ﬂermmm%
ho.rd&pmmle&sﬂﬂnﬂw_mﬂm _______________________

&)
Ligita plans to use the mean for the males and the mean for the females to find all of
the handspans.
(c) Explain why she should use a weighted mean for this calculation.
-~ Ohe sampe. azea ae different.
1)

(Total for Question 9 is § marks)
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Foundation Paper 2

F P2 Edexcel auerages:

O |Par Sikill tested Score 5'22:; Percent| ALL 1 2 3 4 5 6 i ] ] aLL u
ool a Comparative bar charts - completing 03 1 an 0.3 067 0.83 0.95 037 0,35 0.3 0.1
Qo] b Comparative bar charts - reading and using 163 2 g5 169 113 163 177 1685 13 163 0.36
Qo] e Comparative bar charts - reading and uzsing 113 2 56 113 0.3 0.75 117 147 171 113 0.05
Qo) d Terms used to describe different tupes of data 0.43 1 43 0.43 0.08 0.23 0.4 0.5 0.75 0.43
Loz a Orawing Tally charts 156 2 33 1.86 163 155 191 194 196 186 0.81
Qoz|) b Reading Tally charts 0.36 1 36 0.35 0.3 0.37 0.35 0.33 0.33 0.96 0.44
Q02| o Tally charts - estimates of probabilities 0.85 1 g5 0.55 0.45 0.73 0.9z 096 0.33 0.85 0.05
ooz d Interpreting Tally charts 0.73 1 ] 0.73 0.4 0.65 0.74 0.55 0.3 0.73 0.1
Qoz| = Selecting appropriate tupes of average 0.03 1 ) 0.03 0.01 0.01 0.04 011 0.03
Qoz| F Justify the appropriate tupe of chart!diagram 0.66 1 GE 0.5E 0.28 0.52 0.63 0.81 0.88 0.B6 0.03
Q02| g dustify the appropriate wpe of charddiagram 03 1 an 0.3 0.7z 0.83 034 0.37 0.35 0.3 024
Qo3| a Experimental data { theoretical predictions to identify bias 0.58 1 58 0.55 013 041 0.53 0.75 087 0.58 0.0z
Qo3| b Experimental data { theoretical predictions to identify bias 136 2 G5 1.36 0.33 1.06 147 163 1.54 136 0.02
Qo3| o Experimental probability will tend tow ards thearetical probability 0.46 1 45 0.45 013 0.3 0.45 0.58 0.76 0.46 0.01
Q4| a Sampling techniques to avoid bias 0.3 1 30 0.3 0.05 015 0.26 0.43 0.58 0.3
Qo4 b Reading line graphs 147 2 i) 147 0.53 122 16 15 155 147 0.0z
Q04| = Caloulate mode 0.63 1 53 0.E3 0.z 0.51 0.74 0.83 0.36 0.63 0.04
ood| d fssess appropriateness of a3 conclusion 05 1 S0 0.5 007 0.28 0.43 0.63 082 0.5 0.0
Qos| a Complete two-way tables 13 2 35 19 156 1585 1958 153 1593 13 0.4
Q03| bi Calculate estimates of probabilities 0.55 1 58 0.55 015 0.44 0.61 0.74 0.54 0.55
Q05| bii Calculate estimates of probabilities 05 1 =] 0.5 0.08 0.29 0.5 0.7 0.5 0.5
CI0S | biii Calculate estimates of prababilities 1.07 2 S 1.07 022 0.7 111 1.39 166 1.07 0.01
Qos| = Reading two-wau tables 143 Z T2 143 05 117 1.55 176 185 143 0.0z
Q06| a Sources of data 0.35 1 35 0.35 0.73 0.33 0.33 0.33 0.33 0.95 0.45
Q0G| b Difference betw een primary and secondary data 0.65 1 55 0.565 0.14 0.47 0.65 0.54 0.95 0.65 0.01

| 306] ¢ | Compare data sets using appropriate measure of central tendency 186 3 G2 186 0.05 0.g2 209 268 254 1566 0.01
Q07| a Cuota sampling 0.05 1 5 0.05 0.0z 0.03 0.07 016 0.05
Qo7 b Paopulation 0.03 1 5] 0.03 0.0 0.0 0.0z 0.04 0.03 0.03
Qo7 | = Sampling techniques ta awaid bias 0.66 3 22 0.66 0.05 0.26 0.54 0.35 133 0.66
Q05| a Sources of data 0.6 z 30 0.6 0.03 0.3 0.53 0.86 1.01 0.6
Qo3| b Importance of identifying and contralling extraneous variables 0.32 1 32 032 0.05 016 0.32 0.46 0.55 0.32
Q03| a Rates of change over time 0.27 1 27 027 0.03 oA 0.25 0.3 0.54 0.27
Qo3| b Rates of change over time 0.04 1 4 0.04 0.0z 0.0 013 0.04
Qo3| = Calculate crude hirth rate 144 2 72 144 0.51 115 157 175 155 144 0.03
Q0| ai Advantages of grouping numerical data into class intervals 0.35 1 35 0.35 0.05 015 0.3 0.5 067 0.35
o aii Disdvantages of grouping numerical data inta class intervals 0.23 1 23 0.23 0.04 0A 0.13 0.33 0.45 0.25
Q] b Limitations of grouping numerical data into class intervals 0.32 1 32 032 0.03 015 0.3 0.46 0.6 0.32
Q| = Identify autlisrs 0.35 1 35 0.35 0.0 0.05 0.23 0.55 0.78 0.35
Q| di Determing skewness 016 1 1E 016 0.0 0.07 013 022 0,368 016
o | dii Interpret a distribution of data in term of skewness 0 1 0 0.0z
1| a Drawing Yenn diagrams 223 5 46 223 042 122 218 315 4 223 0.04
gl b Importance of reliability and walidity 051 3 27 0.81 0.03 0.25 0.67 123 172 051
Q2 Box plots 0.57 3 1 0.57 0.0 0.13 0.74 223 0.57
Q3] a Advantages of Cumulative frequency charts 0.05 1 5 0.05 0.1 0.03 0.07 017 0.05
Qi b Calculate mode 0.35 1 35 0.35 0.04 013 0.34 0.47 0.6z 0.35 0.0
Q13| ei Reading CF charts 0.08 1 5 0.05 0.0z 0.04 0.1 0.76 0.08
Q13| cii Reading CF charts 0.55 Z 28 0.55 0.05 013 0.45 077 123 0.55
Q] d Reading CF charts 0.1 1 21 0.1 0.05 0.13 0.21 0.26 0.36 0.1
Q3| = Caloulate interquartils range (IGR) 0.0 1 1 0. 0.0 0.0z 0.
Q| a Reading a Charopleth map 143 3 45 143 0.1 0.51 145 2.04 243 143
QK| b Uzing a Charopleth map 117 2 53 117 0.14 0.E1 125 1E5 153 117 0.m
| o Determine Factors that may lead ta bias 0.03 1 ba 0.03 0.01 0.05 0.13 0.25 0.03
3687 50 36587 [ 1353 | 2568 [ 56,93 | 4663 [ S55.6 1] 1] o] 0 3657 | 343




1 The incomplete comparative bar chart shows the total number of medals won by three
of the countnies that took part in the 2014 and 2018 Wmnter Olympics.

Number of medals won m 2014 and 2018 Winter
Olympics

voden —' W 2014
o O 2018
Country Great Bratain :
Switzerland ____I

| | T | | | T |
0 2 4 0 § 10 12 14 16

Frequency

(Source: www stafista.com)

The total number of medals won by Sweden mn the 2018 Winter Olympics was 14

(a) Complete the comparative bar chart for Sweden.

(1)
(b) Work out how many more medals were won by Sweden than Great Britain in the
2014 Winter Olympics. 'S S
10
1(a) B1 bar drawn at length of 14 and not shaded. B1 Ignore bar width and a bar (D

not drawn with a ruler.

(b) M1 15 -5 MI115 —kork —50R5and | (2)
15 identified




1

The mmcomplete comparative bar chart shows the total number of medals won by three
of the countnies that took part in the 2014 and 2018 Winter Olympics.

Number of medals won m 2014 and 2018 Winter

Olympics

_ — B 2014
Sweden O 2018

Country Great Britain —

Switzerland _—I

T | T 1 1
0 2 4 6 8 10
Frequency

| I |
12 14 10

(Source: www statista.com)

The total number of medals won by Sweden m the 2018 Winter Olympics was 14

(@) Complete the comparative bar chart for Sweden.

(1)
(6) Work out how many more medals were won by Sweden than Great Britain in the
2014 Winter Olympics.
S+$ =10 1t 1S =29
2Q -0
1(a) B1 bar drawn at length of 14 and not shaded. B1 Ignore bar width and a bar (1)
not drawn with a ruler.

(b) MI1 15 -5 M115 —kork —50R5and |(2)

15 identified




(¢) Compare the total number of medals won by Sweden, Great Britain and Switzerland
in the 2014 Winter Olympics.

Thomas says that the data displayed in the comparative bar chart 1s quantitative data.

(d) Explain what 1s meant by quantitative data.

(1)

(Total for Question 1 is 6 marks)

EoundationP2 Q1 (c/d) StudentA

(o) B2 for any two from ; (2)
e Sweden won the most/Sweden won (4) more than Accept converse statements
Switzerland/ Sweden won (10) more than Great Britain
e Great Britain won the least It figures are given they need to
e Switzerland had the second most/Switzerland won (6) more be correct
than Great Britain
(B1 for one correct comparison) BO for comparing the total
number of medals won in 2014
and 2018 for each country.
(d) B1 Data that is numeric or numbers. Do not accept answers (1)
referencing integer/quantity/data
that you count



(¢) Compare the total number of medals won by Sweden, Great Britain and Switzerland

in the 2014 Winter Olympics.

Thomas says that the data displayed in the comparative bar chart 1s quantitative data.

(d) Explain what 1s meant by quantitative data.

(Total for Question 1 is 6 marks)

EoundationP2 Q1 (c/d) StudentB

(o) B2 for any two from ; (2)
e Sweden won the most/Sweden won (4) more than Accept converse statements
Switzerland/ Sweden won (10) more than Great Britain
e Great Britain won the least It figures are given they need to
e Switzerland had the second most/Switzerland won (6) more be correct
than Great Britain
(B1 for one correct comparison) BO for comparing the total
number of medals won in 2014
and 2018 for each country.
(d) B1 Data that is numeric or numbers. Do not accept answers (1)
referencing integer/quantity/data
that you count



Foundation Paper 2 Q1 o

15 1
Answer ALL guestions.

1l
(¢) Compare the total number of medals won by Sweden. Great Britain and Switzerland
‘Write vour answers in the spaces provided. m the 2014 Winter Olympics.

The mcomplete comparative bar chart shows the total number of medals won by three
The incomplee comparative b chat shows the total umber o mod .second meet ond. CB weatae least .

Number of medals won in 2014 and 2018 Winter
Olympics

Sweden —
|

You must write down all the stages in your working.

2018

Thomas says that the data displayed in the comparative bar chart 1s quantitative data.

om

Country  Great Britain

(d) Explain what 15 meant by quantitative data.

_____ Dotew Mnat. 1o numeacal . conle conted..

Switzerland

f=
%)
4 —
=
=]
—
(=]
—
=1
=
e
=3

Frequency

@
(Source: www.starista.con)

(Total for Question 1 is 6 marks)
The total number of medals won by Sweden in the 2018 Winter Olympics was 14

(a) Complete the comparative bar chart for Sweden
@

1S5 )
(b) Work out how many more medals were won by Sweden than Great Britain in the
2014 Wmnter Olympics.

IS-95 =10
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Norbert asked each of the students in lus class to name their favourite fruit from Apple,
Banana, Orange or Pear.

The results are shown below.
Banana Orange Apple Banana Pear Apple
Apple Banana Orange Pear Apple Banana Apple
Apple Apple Orange Apple Pear Banana Banana
2(a) M1 Al Frequencies 8.6.3.3 M1 At least one tally or frequency correct 2)
(a) Fill mn the tally chart for this information and complete the frequency column. I(Talllaigsi?nﬂ:-:giﬁ:;:E:C'Jmou-ecr allies can be
ignored if frequencies are correct)
Fruit 'l'nl]}' EI'EI]I.I.E]I(:\' (b) Blft 20 B1ft from their frequency table total 1)
/ © Blft 2 oe B11t their numerator for their frequency for orange (1)
Appll!‘ 20" from the table and ft their answer to part (b) for their
Lm‘ I [ l 8 { denominator
(d) B1ft More students preferred apples Accept for example: (€3]
Banana LL_H— E 6 B1ft 5 more students preferred apple or the difference
is 5.
If figures are stated they need to be correct or ft from
Ot:mge [ l 2 their tally chart.
BO for just stating figures
Pear il 7, ;
(2)
(b) How many students are in the class?
I
One of the students 15 chosen at random.
(¢) Find the probability that this student’s favourite fruat 1s Orange.
2 v
(1)
(d) Compare the number of students whose favourite fruit 1s Apple to the number of Foun d ation P2 Q2
students whose favounte fruit 1s Pear. 2' (a/blc /d )
=
bex =B Student A
(I
© Pearson Education 2023 48



Norbert asked each of the students in his class to name their favournite fruit from Apple,
Banana, Orange or Pear
The results are shown below.

Banana Orange Apple Banana Pear Apple
Apple Banana Orange Pear Apple Banana Apple
Apple Apple Orange Apple Pear Banana Banana
2(a) MI1 Al Frequencies 8.6.3.3 M1 At least one tally or frequency correct 2)
FOES b 3 Al all frequencies correct
(a) Fill in the tally chart for this information and complete the frequency column. (tallies not required and incorrect tallies can be
ignored if frequencies are correct)
(b) Blft 20 Blft from their frequency table total (1)
Fruit Tally Frequency
L © Blft 2 0e B1ft their numerator for their frequency for orange (1)
20" from the table and ft their answer to part (b) for their
Apple g denominator
(d) B1ft More students preferred apples Accept for example: (1)
B BI1ft 5 more students preferred apple or the difference
anana b is 5.
If figures are stated they need to be correct or ft from
Orange 3 their tally chart.
BO for just stating figures
Pear %
)
(b) How many students are 1n the class?
8Y
One of the students 1s chosen at random.
(c) Find the probability that this student’s favournte fruit 1s Orange.
P Foundation P2 Q2
(d) Compare the number of students whose favourite fruit 1s Apple to the number of a/ b/ C / d
students whose favounte fruit 1s Pear. 3
............... D more. Whegl Ao
8)

© Pearson Education 2023
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Norbert decides to find the favournte fruat that 1s the mode.
(e) Explain why the mode 1s an appropnate average for Norbert to find for this type

of data.

.................. Meda \Beoﬁbﬁltﬂ,x

Foundation P2 Q2

(e/f/q)

................................................................................................................................................... 1 . St u d e n t A
(1)
() Give one advantage of the tally chart over the raw data.
of is.cleaser o recol
(1
Norbert wants to draw a diagram to represent his results.
(g) Circle the type of diagram from the list below that 1s most suitable for him to draw.
Scatter diagram Bar chart Line graph Time senes
(1
(Total for Question 2 is 8 marks)
(e) B1 for one of B1 for a correct reason. (1)
e The data is non numeric
e Qualitative (data)
» (Data is) not numbers Do not allow e.g. “easy to find’, ‘gives the most
* Not possible to find the mean or median. popular” which are both BO
® BI for one of B1 for any equivalent statement about the advantage (1)
e easier to analyse data of a tally chart
e Data is more organised Accept: clearer to see results
e Easier to read off the most/least popular/read off
frequencies/see the differences BO for it is more reliable or more accurate.
(g) B1 bar chart B1 for selecting correct option only. (1)

n 2023
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Norbert decides to find the favourite fruit that 1s the mode.

(e) Explain why the mode 1s an appropnate average for Norbert to find for this type

of data.

............. awcantﬁzdhuyman,mmmm
....... s ﬂ)/?_

() Give one advantage of the tally chart over the raw data.

eMescecniasnisocsnanssssnsncsnsanssssasans

Foundation P2 Q2

(e/f/q)

Student B

(1

Norbert wants to draw a diagram to represent his results.

(g) Circle the type of diagram from the list below that 1s most suitable for him to draw.

Scatter diagram

Bar chart

-._:.:_:‘——_.—

Line graph

Time series

(1

(Total for Question 2 is 8 marks)

@

() B1 for one of B1 for a correct reason. (1)
e The data is non numeric
e Qualitative (data)
e (Data is) not numbers Do not allow e.g. ‘easy to find’, ‘gives the most
e Not possible to find the mean or median. popular” which are both BO
® B1 for one of B1 for any equivalent statement about the advantage (1)
e easier to analyse data of a tally chart
e Data is more organised Accept: clearer to see results
e Easier to read off the most/least popular/read off
frequencies/see the differences BO for it is more reliable or more accurate.
B1 bar chart B1 for selecting correct option only. (1)

iion 2023
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Foundation Paper 2 Q2

Norbert asked each of the students m his class to name their favourite fruat from Apple,
Banana, Orange or Pear.
The results are shown below.

Banara Ogarige Apple~  Baamm  Pear  _Agpple
Appfe Bapatih. ~ Qrarfge Peaf’ Apple””  Bapamm Al
A.pp‘[e/ Apple”  Omfize  Appl Poar” Bamfia  Bapase

(a) Fill in the tally chart for this information and complete the frequency column.

Fruit Tally Frequency
Apple LH’r I f 8
Banana u,H" |

6
Orange 11 3
2

Pear |11
()]
(5) How many students are in the class?
Btbed«d
@
One of the students 1s chosen at random.
(¢) Find the probabality that this student’s favounte frut 1s Orange.
2
20
g @
(d) Compare the number of students whose favourite fruit 1s Apple to the number of
students whose favourite fruit is Pear. 3
T

WAGOLL

Norbert decides to find the favourite fruit that 1s the mode.

(e) Explain why the mode 1s an appropriate average for Norbert to find for this type
of data.

...... Us.nokpossfe Jo And the. mean a median Leceuas.

...... e Qokrn. o qualibobue. "o
@
() Give one advantage of the tally chart over the raw data.

Norbert wants to draw a diagram to represent his results.
(g) Circle the type of diagram from the list below that 1s most suitable for him to draw.
Scatter diagram @ Line graph Time series
@

(Total for Question 2 is 8§ marks)
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Sam used the internet to collect the times. 1 minutes, it took for 50 cyclists to compete
m a hill climb competition. He used a group frequency table to record the results
he collected.

(a) (1) Give one advantage of using grouped data rather than raw data.

(8Y)
Sam used this grouped frequency table to show the results for the hill climb.
10(a) (i) BI Any from... Accept any other equivalent (1)
" . e Grouping data can help to spot patterns in the data answer
Time (f minutes) Frequenq *  Makes it easier to process large amounts of data
e Easy to compare different groups
11<t<12 2 ® The data is easier to read
e The data is easier to represent on graphs BO for mor € )
accurate/easier/quicker
V< < 25
2=1<13 = (a)(ii) BI Any from... [€))]
e Some detail is lost using grouped data/raw data retains the
13<t<14 15 actual data
e We can only calculate estimates of statistical values BO for not reliable
/statistics can be calculated exactly from raw data
14=¢<15 4
15<t<16 1 (b) B1 Couldn’t record the longest time in the table OR didn’t allow him | B1 Some reference to been (1)
to record any data past 18 minutes. unable to record the longest time
16=t<17 1 Reference to the table only
containing data for 49 riders is
17<t<18 1 BO. iy .
Do not accept it is an outlier.
(so‘wce_ nr‘,' ) D1 _Natliar N1 arcant anamaly ar it o far 1

RPN w1«

Before Sam collected the data he did not know what the longest time would be.
The longest time in the hill climb was 28,3 minutes.

(b) Explain why this table cannot be used to show the data for all 50 nders. .
FoundationP1 Q10
................ &{'Oﬂg(xﬂlﬁu\sm{kﬁ)"l&qx (alb)

_______________________________________________________________________ LT B



10

Sam used the internet to collect the times, 1 minutes. 1t took for 50 cyclists to compete

m a hill climb competition. He used a group frequency table to record the results

he collected.

(a) (1) Give one advantage of using grouped data rather than raw data.

,,,,,,,,,,,,,,,,,,,,,,,, Eososlo LS

Sam used this grouped frequency table to show the results for the hill climb.

Time (/ minutes) Frequency
11<1<12 2
12<t<13 25
13<t<14 15
14<t<15 4
15<1<16 1
16<t<17 1
17=t<18 1

(Source: cycliy

@
10(a) (i) BI Any from... Accept any other equivalent (1)
* Grouping data can help to spot patterns in the data answer
*  Makes it easier to process large amounts of data
* Easy to compare different groups
e The data is easier to read
e The data is easier to represent on graphs BO for more. )
accurate/easier/quicker
(a)(ii) BI1 Any from... (1)
e Some detail is lost using grouped data/raw data retains the
actual data
e We can only calculate estimates of statistical values BO for not reliable
/statistics can be calculated exactly from raw data
(b) B1 Couldn’t record the longest time in the table OR didn’t allow him | B1 Some reference to been (1)
to record any data past 18 minutes. unable to record the longest time
Reference to the table only
containing data for 49 riders is
BO.
Do not accept it is an outlier.
fed . 1. Natliar R 1 accant anamal e it do far i

Before Sam collected the data he did not know what the longest time would be.
The longest time 1n the hill climb was 28.3 minutes.

(5) Explamn why this table cannot be used to show the data for all 50 niders.




Sam drew this frequency polygon for the hill climb results.

A
1 I
28111 [ 1 [ | ©) Bl Outlier B1 accept anomaly or it is far (€
o= from the rest of the data.
'L‘% v oot Allow any equivalent description
24 1 Do not accept outliner for
outlier.
20
Frequency 16 () B1 Positive (skew) (1)
(d)(ii) BIlft B1ft for correct interpretation of 1)
< e.g. More than half of the cyclists took less than the mean time the skewness in part (1)
12 cycling up the hill
Or Any reference to the spread of
B1 Cyclists who take longer than the median time are more varied in | values below/above the mean is
8 their times than those who take less time than the median time BO.
4
0 T T T 1 1 1 »
11 12 13 14 15 16 17 18
Time taken (s minutes)
Sam decided not to include the value of 28.3 minutes on his frequency polygon.
(¢) Suggest a reason why Sam’s decision might be appropnate.
% E ionP1Q1
: : o n on
(d) (1) Describe the skew of the distribution. , |,
(1) Interpret the skew of the distribution in context.
.................. ST RS Y—
(1
(Total for Question 10 is 6 marks) © Pearson Education 2023 55



Sam drew this frequency polygon for the hill climb results.

&
I8 © Bl Outlier B1 accept anomaly or it is far (1)
- from the rest of the data.
Allow any equivalent description
” Do not accept outliner for
24+ outlier.
20+
Frequency 16 (d)(i) B1 Positive (skew) (1)
(d)(ii) BIlft B1ft for correct interpretation of 1)
12— e.g. More than half of the cyclists took less than the mean time the skewness in part (i)
- cycling up the hill
Or Any reference to the spread of
B1 Cyclists who take longer than the median time are more varied in | values below/above the mean is
8 their times than those who take less time than the median time BO.
4 5\
0 | I i T T | [ T »
11 12 13 14 13 16 17 18

Time taken (r minutes)

Sam decided not to include the value of 28.3 mmutes on lus frequency polygon.

(c) Suggest a reason why Sam’s decision might be appr

(d) (1) Describe the skew of the distribution.

(11) Interpret the skew of the distribution 1n context.

1ate.

t'fs)wg\(\o-.tnu_st‘o.ﬂ,ﬂamadcsx

{Total for Question 10 is 6 marks)

n ionP101

© Pearson Education 2023
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Foundation Paper 2 Q10

10 Sam used the intemet to collect the times, 1 minutes, 1t took for 50 cyclists to compete
n a nll climb competition. He used a group frequency table to record the results
he collected.

(a) (1) Give one advantage of using grouped data rather than raw data.

eq. Fc___:sfo | datammm@@ijW

@ &)

(11) Gave one disadvantage of using grouped data rather than raw data.

c.q.. . me. CMOanaﬁwia&rm\ﬁp{m

@
Sam used this grouped frequency table to show the results for the hill climb.
Time (f minutes) Freguency
11=r<12 2
12=¢t<13 25
3=<t=14 15
14=<t<15 4
15=t<16 1
le<t<17 1
17=t<18 1

(Source: cyelinguphill.com)

Before Sam collected the data he did not know what the longest time would be.
The longest time in the hill climb was 28 3 munutes.

() Explain why this table cannot be used to show the data for all 50 riders.

ﬂhe.faw_oﬁ%éce.ompiba‘mofﬁmm |

@

WAGOLL

Sam drew this frequency polygon for the hill climb results.

ry

Frequency 16

Time taken (f minutes)

Sam decided not to include the value of 28.3 munutes on his frequency polygon.
(c) Suggest a reason why Sam’s decision might be appropriate.

&Sﬁmmuimmoﬁl‘e(m eodaor

(d) (1) Descrbe the skew of the distribution.

(11) Interpret the skew of the distribution in context.

......... Woe. W%Mnﬂ@smmmm
.......... mﬁﬂahmo.%dxfau,p the hi0Q .

(Total for Question 10 is 6 marks)




Grace asked a sample of 60 people i her town if they had ever visited France or Spain.

- N | e m—
17 people visited both France and Spain ® =
23 people visited Spain only N
33 pe':"ple visited France H Accept e.g. F.S or any other unambiguous
{ indication for labels.
{@) Draw a Venn diagram to represent this information.
! M1 two intersecting circles drawn Do not accept three intersecting circles.
Al 17 in centre and 23 in Spain
M133-17o0rl16
M1 60— (“16” + 17 + 23) or 4 in the correct region Their ft ‘16" must be < 20
Al fully correct with labels
) Bleg. B1 for first statement valid with supporting 3)

€

13

e The statement is valid for her sample since 33/60 is more than %2
e The statement is valid as 0.55 is greater than 0.5
e The statement is valid as 33 is more than half of 60

B2 e.g. Not valid/we cannot be sure since we don’t know if the sample was
representative.

(Bl e.g. “Not Valid/We cannot be sure’ with an attempt at a reason
OR sample may not be representative/sample is too small/do not know the
population size of the town with no conclusion/incorrect conclusion)

reason
Allow: Valid, since 33 is more than half.

B2 for second statement may be valid with
supporting reason

(B1 for not valid/unable to determine the
validity of the second statement with an
attempt at a reason OR for a correct
comment on issues with the sample with no
conclusion/incorrect conclusion)

Grace says
more than half of the people in her sample have visited France

{b) Discuss the validity of each of Grace’s comments.

__________________ B3 =38

therefore more than half of the pecple in her town have visited France

(Total for Question 11 is § marks)

COMMONITEM

i and Hig| ;

StudentA

© Pearson Education 2023
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Grace asked a sample of 60 people in her town if they had ever visited France or Spain.

17 people visited both France and Spain 1@
23 people visited Spain only
33 people visited France

@) Draw a Venn diagram to represent this information.

e The statement is valid for her sample since 33/60 is more than %
e The statement is valid as 0.55 is greater than 0.5
e The statement is valid as 33 is more than half of 60

B2 e.g. Not valid/we cannot be sure since we don’t know if the sample was
representative.

(Bl e.g. “Not Valid/We cannot be sure’ with an attempt at a reason
OR sample may not be representative/sample is too small/do not know the
population size of the town with no conclusion/incorrect conclusion)

reason
Allow: Valid, since 33 is more than half.

B2 for second statement may be valid with
supporting reason

(B1 for not valid/unable to determine the
validity of the second statement with an
attempt at a reason OR for a correct
comment on issues with the sample with no
conclusion/incorrect conclusion)

®
Accept e.g. F.S or any other unambiguous
indication for labels.
MI two intersecting circles drawn Do not accept three intersecting circles.
A1 17 in centre and 23 in Spain
M133—17o0r 16
M1 60— (°16° + 17 + 23) or 4 in the correct region Their ft *16° must be < 20
Al fully correct with labels
D} Bleg. BI1 for first statement valid with supporting 3)

Grace says
*  more than half of the pecple in her sample have visited France
+  therefore more than half of the pecple i her town have visited France

{5) Discuss the validity of each of Grace’s comments.

(Total for Question 11 is § marks)

COMMONITEM

ot and Hig! ;

StudentB

© Pearson Education 2023
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COMMON ITEM

Foundation P2 Q11 (and Higher P2 Q1) WAGOLL

Grace asked a sample of 60 people in her town if they had ever visited France or Spain.

17 people visited both France and Spain /
23 people visited Spain only v

33 people visited France 33 “1F <1 E
(a) Draw a Venn diagram to represent this information. é@ - C 16417+ 2_:_7;) = Ll"

m_ .

®)
Grace says

+  more than half of the people in her sample have visited France

*  therefore more than half of the people in her town have visited France

(b) Discuss the validity of each of Grace’s comments.

dho,nww who.asuded. Fong.... .. Lo.x 13233

f‘é:QLéCJ
e m@ m )-
%DLMMMML 14. mtm,ﬂwla:mua

VY dC(lL }an,o LP hﬂ) SCI/I«L{LLQ XS IEP{WL,:QM Pearson Education 2023
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Higher Paper 2

HEZ EOEXCE] AVErages:
aQ Part skill tested score | M | percent | an 3 a 5 6 7 8 g ALL u
score

Qo1 a Drawing Venn diagrams 4.26 5 85 4.26 274 3.43 4.02 4.46 4.67 4.87 4.94 4.26 2.02
Qo1 b Importance of reliability and validity 1.27 3 42 1.27 0.35 0.65 0.97 1.26 1.48 1.85 2.33 1.27 0.24
Qo2 Box plots 2.83 5 57 2.83 041 1.18 2.23 3.07 3.56 4.02 4.48 2.83 0.12
Qo3 a Advantages of Cumulative frequency charts 0.38 1 38 0.38 0.04 0.08 0.16 0.34 0.52 0.72 0.9 0.38 0.03
Qo3 b Calculate mode 0.71 1 71 0.71 0.35 0.53 0.65 0.73 0.79 0.87 0.92 0.71 0.18
Qo3 ci Reading CF charts 0.38 1 38 0.38 0.04 012 0.22 0.36 0.5 0.65 0.83 0.38 0.01
Qo3 cii Reading CF charts 1.39 2 70 1.39 0.54 0.88 1.17 1.47 1.66 1.8 1.91 1.39 0.24
Qo3 d Reading CF charts 0.37 1 37 0.37 024 0.26 0.32 0.35 0.4 0.45 0.6 0.37 0.14
Qo3 e Calculate interquartile range (1QR) 0.05 1 5 0.05 0.01 0.01 0.03 0.03 0.04 0.07 0.18 0.05 0.01
Qo4 a Difference between population, sample frame and sample 0.39 1 39 0.39 0.31 0.27 0.27 0.29 0.41 0.57 0.79 0.39 04
Qo4 bii Random, systematic, and quota sampling 0.97 2 45 0.97 0.2 0.52 077 1.02 1.19 1.34 1.45 0.97 0.07
Qo4 b ii Random, systematic, and quota sampling 0.9 2 45 0.9 0.1 0.37 0.59 0.89 117 1.44 1.62 0.9 0.04
Qos Compare experimental data with theoretical predictions to identify bias 2.31 4 58 2.31 0.79 1.42 2 2.35 27 3.02 3.44 2.31 0.32
Qoe a Frequency polygons 0.78 1 78 0.78 0.42 0.56 0.7 0.83 0.9 0.95 0.99 0.78 0.16
Qo6 b Frequency polygons 1.85 2 93 1.85 1.22 1.63 1.86 1.83 1.96 1.98 1.95 1.85 0.58
Qo6 C Uze collected data to calculate estimates of probabilities 0.68 1 63 0.68 0.2 0.43 0.6 073 0.8 0.87 0.93 0.68 0.05
Qo6 d Determine skewness 0.53 2 27 0.53 0.01 0.06 0.13 0.35 0.74 1.17 1.68 0.53 0.01
Qoe e Calculate interpercentile range and interdecile range 0.75 1 75 0.75 0.2 0.45 0.68 0.81 0.85 0.94 0.97 0.75 0.09
Qoe f Calculate range, quartiles, interquartile range {IQR), percentiles 0.52 1 52 0.52 0.07 0.15 0.36 0.55 0.71 0.81 0.9 0.52
Qo7 a Rates of change over time 1.89 2 o5 1.89 171 1.82 1.88 191 1.594 1.95 1.98 1.89 1.15
Qo7 b Rates of change over time 0.86 2 43 0.86 0.15 0.37 0.6 0.88 1.06 1.29 1.62 0.86 0.06
Q08 a Importance of identifying and controlling extraneous variables 0.51 2 26 0.51 0.1 0.21 0.32 0.42 0.59 0.86 1.23 0.51 0.04
Qos b Calculate weighted mean 1.72 3 57 1.72 0.2 0.46 0.93 1.76 2.55 2.85 2.895 1.72 0.06
Qos a Comparative pie chart 0.7 2 35 0.7 0.15 0.38 0.61 0.75 0.85 0.89 1.11 0.7 0.03
Qos b Comparative pie chart 0.64 3 21 0.64 0.01 0.03 0.05 0.3 0.79 1.62 2.47 0.64
Q1o Use action and warning lines 2.43 5 49 2.43 0.54 1.18 175 2.39 312 3.65 415 243 0.18
Qi1 a Use means and standard deviation 0.77 1 77 0.77 0.17 0.38 0.68 0.88 0.96 0.99 1 077 0.06
Qi1 b Use means and standard deviation 1.75 3 58 1.75 024 0.42 085 1.85 263 2.88 298 1.75 0.1
Qll ci Appropriateness of using sample means 0.11 2 & 0.11 0.01 0.02 0.04 0.06 0.09 0.2 0.53 0.11 0.01
Q11 cii Appropriateness of using sample means 0.14 2 7 0.14 0.01 0.01 0.04 0.08 0.14 0.25 0.66 0.14
Qiz a Characteristics of a binomial distribution 1.96 6 33 1.96 0.05 0.2 0.53 128 2.86 4.51 55 1.96 0.01
a1z b Appropriateness of using a binomial distribution 1 3 33 1 0.01 0.03 0.2 0.65 153 2.39 2.86 1 0.01
aiz c Characteristics of a binomial distribution 021 1 21 021 0.03 0.11 0.3 0.53 0.73 021
Qi3 a Sources of secondary data should be acknowledged 0.18 1 18 0.18 0.06 0.1 0.14 017 0.21 0.24 0.54 0.18 0.03
Q13 b Interpret PMCC 0.38 1 38 0.38 0.04 013 0.27 0.38 0.47 0.57 0.72 0.38 0.01
13 ci Distinction between Spearman's rank correlation coefficient and PMCC 0.37 2 19 0.37 0.03 0.05 0.08 0.17 0.41 049 1.43 0.37 0.01
Q13 d Interpret Pearson's product moment correlation coefficient (PMCC) 0.42 2 21 0.42 0.01 0.02 0.1 0.24 0.52 0.95 152 0.42

37.36 80 37.36 11.73 18.82 27.02 36.1 45.11 55.91 55.63 37.36 5.47
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number

7(a) 537877%1000 M1 correct calculation which 2)
The table shows information about the death rate in England and Wales in 2000 52140181 may be seen in stages
. . - i Do not allow a misread of 100
Year Total population Number of deaths for 1000,
2000 52 140 181 537877 Al 10.315.... Al answer in the range 10.3 to
10.4
(Source: w - - - - : -
(b) B2 e.g ‘Can be true as the population has likely increased’ B2 Can be true with correct 2

(a) Using the formula below, calenlate the crude death rate for England and Wal

in 2000 <

crnde death rate = number of deaths = 1000

(B1 for can be true with an incmm
e.g. Can be true because the population has chan

O
For the correct reason with no or_incorrect conclusion)

supporting reason

(B1 Can be true with incomplete
reasoning)

total population

573811 x\O00 \/
S24u0 81

In 2000, the erude birth rate 1n England and Wales was 11.6
In 2019, the crude birth rate 1n England and Wales was 10.8

A newspaper prints the following headline for an article.

‘ 36 000 more births in England and Wales in 2019 than in 2000 |

(b) Discuss whether or not this headline could be tme given that the crude birth rate i
2019 1s less than the erude barth rate 1n 2000 f

(Total for Question 7 is 4 marks)

Higher P2 Q7

Student A

© Pearson Education 2023
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The table shows information about the death rate in England and Wales 1n 2000

Year

Total population

MNumber of deaths

2000

52140 181

537877

{Source: wu

{a) Using the formula below, calenlate the crude death rate for England and Wale

in 2000

cnude death rate =

number of deaths =1000

total population

523817 x\O0XK

S2u0 81

In 2000, the crude birth rate in England and Wales was 11.6
In 2019, the erude birth rate 1n England and Wales was 10.8

A newspaper prints the following headhne for an article.

36 000 more births in England and Wales in 2019 than 1 2000

number

7(a) 537877%1000 M1 correct calculation which 2)
52140181 may be seen in stages
Do not allow a misread of 100
for 1000.
Al 10315... Al answer in the range 10.3 to
10.4
(b) B2 e.g ‘Can be true as the population has likely increased’ B2 Can be true with correct 2

(B1 for can be true with an incomplete reason

e.g. Can be true because the population has changed
OR

For the correct reason with no or_incorrect conclusion)

supporting reason

(B1 Can be true with incomplete
reasoning)

(b) Discuss whether or not this headline could be true grven that the crude birth rate 1
2019 15 legs than the emade barth rate 1n 2000

_____________________ ﬂ,o,ue”slcssﬂrun[(){s’ X

{Total for Question 7 is 4 marks)

Higher P2 Q7

Student B
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Higher Paper 2 Q7

7

The table shows information about the death rate in England and Wales mn 2000

Year Tatal population Number of deaths

2000 52140181 537877

{Source: www.ons. gov.uk)

{a) Using the formula below, calculate the crude death rate for England and Wales
m 2000

number of deaths = 1000

crude death rate = -
total population

537871 » 10600 - 10-315 ..

S2ILO LB
..................... O
(2
In 2000, the crude birth rate m England and Wales was 11.6
In 2019, the crude birth rate in England and Wales was 10.8
A newspaper prints the following headline for an article.
’ 36 000 more births in England and Wales in 2019 than m 2000 |
(&) Dhscuss whether or not this headline could be true grven that the crude barth rate
2019 15 less than the crude baurth rate wn 2000
Mmmmgafhp_mgmrﬁ%
2

(Total for Question 7 is 4 marks)

WAGOLL
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The heights of a group of seven-year-old boys have a mean of 121.7 cm and a standard
deviation of 5.3 cm.

(Source: www.who.int'growthrefwho2007_height_for_agelen/)

Daniel 15 a seven-yvear-old boy with a standardised score for height of 0
(a) Write down Daniel’s height.

Syed and Timur are both seven-vear-old boys.

Syed’s standardised score for height is 1 4
Timur's standardised score for height 1s —1.6

Higher P2 Q11
(a/b)

Syed is taller than Timur. Stu d ent A
(b) How much taller? {

181-F +83%14 = 124:12

123 +5*§/-—|*& £-20%2

&
____________________________________________ o
nulper
11(a) Bl 121.7 (1)
(b) M2 53x(1.4-(-1.6)) M1l 121.7+45.3x1.4 For method 1 allow M1 for (3)
1.4—(—1.6) or 3 provided there
Ml 121.7+5.3x(-1.6) is no evidence of incorrect

Al 159

Al

159

working.




The heights of a group of seven-year-old boys have a mean of 121.7 cm and a standard
deviation of 5.3 cm.
(Source: www.who.int'growthrefwho 2007 _height for_age'en/)

Daniel 15 a seven-year-old boy with a standardised score for height of 0

(a) Write down Daniel’s height.

Sved and Timur are both seven-vear-old boys.

Syed’s standardised score for height 15 1 4
Timur's standardised score for height 1s 1.6

Higher P2 Q11

(a/b)

Syed 1s taller than Tiumur. Student B
() How much taller?
ble~~lb = O v
_____________________ O x .
(3
HuLper
11(a) Bl 121.7 (1)
(b) M2 53x(1.4-(-1.6)) M1l 121.7+45.3x1.4 For method 1 allow M1 for (3)

Al 159 Al 159

ML 121.7+5.3x(-1.6)

|.4—(—1.6) or 3 provided there
is no evidence of incorrect
working.




]
Tarik takes a sample of 4 boys from the group of seven-year-old boys.

He wants to calculate the standardised score for the sample mean of their heights.

He uses 121.7 cm for the mean and 5.3 cm for the standard deviation.
(c) Duascuss whether or not 1t 15 approprate to use

(1) 121.7 cm as the mean in the calculation of the standardised score,

. fwsome 00 e poyudabor mean

(11) 5.3 cm as the standard dewviation in the calculation of the standardised score.

e 2

(Total for Question 11 is 8 marks)

Higher P2 Q11
(c)

Student A

()

B2 Appropriate since the sample mean will be approximately the
same as the population mean

(B1 for inappropriate/no conclusion since the sample mean will be
approximately the same as the population mean)

B2 for appropriate and correct
supporting reason

Accept equivalent wording for
sample and/or population.

(B1 for correct reason with no or
incorrect conclusion)

(c)(ii)

B2 Not appropriate since the spread of the sample mean is smaller
than individual values of the population

(B1 for appropriate/no conclusion. because the spread of the sample
mean is smaller than individual values of the population

OR

B1 for not appropriate because the spread of the sample mean is

different to/not the same as the spread of the individual values of the

population)

B2 for not appropriate and
correct supporting reason

(B1 for correct conclusion with
incomplete reason.

OR for correct reason with no or
incorrect conclusion)




11

Higher Paper 2 Q11

The heights of a group of seven-year-old boys have a mean of 121.7 cm and a standard
dewviation of 5.3 cm.
(Source: www.who.int/growthrefwho2007_height_for_age/en/)

Daniel 1s a seven-year-old boy with a standardised score for height of 0
(@) Write down Daniel’s height.

_______ )3 cm
@®

Syed and Timur are both seven-year-old boys.

Syed’s standardised score for height 15 1.4
Timur’s standardised score for height 1s-1.6

Syed 1s taller than Timur.
(5) How much taller?

roup meon D stanooveled
S 113 5.3 SCare

g&j&d. bl o y--lb

--&
-rwu 5-3\(3:16 9

cm
&)

WAGOLL

Tarik takes a sample of 4 boys from the group of seven-year-old boys.
He wants to calculate the standardised score for the sample mean of their heights.
He uses 121.7 em for the mean and 5.3 cm for the standard deviation.

(¢) Dhscuss whether or not 1t is appropnate to use
(1) 121.7 cm as the mean in the calculation of the standardised score,

o —o-s-0ppropnate. s e, sample. moa.....

@
(11) 3.3 cm as the standard deviation in the calculation of the standardised score.
A s ot appopaote. s thegpread of tha
eq - sample.mean. Lo smaller thon. individual ...
_______ valuea of  the popolabon .

(Total for Question 11 is 8 marks)
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Foundation

Based on their performance students should:
 Read each question fully and carefully before attempting to answer it and show working out
to support the final answer
* Practice:
* Interpreting answers to statistical calculations and diagrams in context
« ldentifying the appropriateness of calculations, diagrams and approaches in different
settings
« Making comparisons, particularly those in context. Ensure that correct statistical
language is used throughout when making comparisons, just stating figures is not a
comparison
* Questions where you need to ‘assess’ or ‘discuss the validity’ of a conclusion make
sure that you include this in the answer
« Give a decision when the question asks for this and support it using the information from
the question, such as a relevant sampling method given the sampling frame that is intended
for use
« Recognise the importance of any numbers in a question as an indication that the response
requires a calculation to be done or use the number to explain or justify a conclusion
* Revise:
« How to carry out an experimental test
« Cumulative frequency step polygons
« Skew in distributions and be able to interpret it in context. © Pearson Education 2023 20



Higher

Based on their performance on this paper, students should:
» Use a ruler to draw graphs, show working in calculations.
Practise writing clear explanations, bearing in mind exactly what is asked in the question and
what evidence you should give to support your answer.
Practice
* Interpreting statistical calculations in the context of the question.
* Analysing plans for data collection and the subsequent diagrams and calculations
together with giving statistical reasons or against the approaches suggested.
« Extended response questions, laying out answers in bullet points

Develop their understanding of :
» the meaning of skew.
 conditional probability and practice a range of questions.
* relative risk.
* regression equations and the interpretation of the gradient of these.

Revise:
+ Geometric means for a range of different contexts and giving interpretations of these.
» The names of different types of sampling and learn to identify a population
« Standardised scores
* Skew in distributions. © Pearson Education 2023 71
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NEW Podcast: The Right Angle

The
Right
Angle

The Right Angle invites topical discussions, debates and insights from a range of
thoughtleaders, award-winning maths educators and facilitators. Our subject partner
hosts, Mark Heslop and Nicola Woodford-Smith lead conversations on themes such
as the evolution of technology to supportlearning, studentengagement and diversity
and inclusion across the education of mathematics. Listen and subscribe for FREE
on Apple Podcasts, Spotify and on Soundcloud.

The
nght "‘f )
Angle

Back to school with
Bobby Seagull

The '
nght
Angle

In conversation with
Dr Jamie Frost

The ;4
Right o "}
Angle p

Opening conversations
for change with
Susan Okereke

The

Right 'y
Angle a

Maths Podcast *

Maths Beyond the Curriculum
with Rob Eastaway

The
Right §
Angle

Encouraging STEM
pathways with

'‘Addressing the gaps'
with Nicola Whiston

Katie King
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